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THE OIL ENGINE FOR MOTOR CARS. 


Ir is intended in these articles to consider the oil 
engine both as it now is and as it might be, chiefly with 
a view to its application to self-propelled vehicles. In 
order to render analysis more easy to deal with, 
and with the further object of general comparison with 
competitive systems, it is ge first, to touch upon 
the technical and practi 
carriages, the typical machines already made and the 
principal points which require improvement in them. 

No attempt will be made to discuss outward form or 
constructional details of the vehicles, which will after 
all be merely the result of practical experience, and 
liable to vary according to necessary mechanism 
and other at present undetermined data. That no pre- 
conceived ideas as to correct appearance should be 
allowed to interfere with motor-car design is surely 
evident. 

To follow out this programme these articles may be 
divided into three parts:—(1) The motor car: require- 
ments, conditions, and difficulties. (2) Existing vehicles: 
their means of propulsion, general arrangements, and 
relative behaviour. 
struction, its present capabilities and limitations, its 
requirements, certain improvements which recent experi- 
ments have proved render it more suitable for motor- 
vehicle propulsion, and, lastly, its possibilities of much 
greater perfection. 

MOTOR CARS, 


There can beno doubt that a demand would exist for self- 
propelled vehicles, provided that they were trustworthy 
and reasonably cheap—both as to prime cost and working 
expenses. For commercial use and tradesmen’s purposes 
this is especially the case. For private use they would be 
invaluable in any emergency, in bad weather, or when time 
is a serious consideration, to say nothing of general use. 
Large horse-drawn vehicles are slow, all are limited as to the 
periods during which they can travel consecutively without 
changing horses; and stable expenses are high. 

Probably the greatest present advantage to be gained 
by motor-vehicle use, apart from the saving of labour, is 
that of average speed. The horse not only moves slowly 
up hill, but also down hill, and only travels speedily on 
the comparative level. The motor-driven carriage can 
travel fastest down hill, and is only slow on the up-hill 
work ; its advantage in this respect, which is largely due 
to its being under more rapid and certain control, ensures 
a better — speed, even though the maximum speed 
is never exceeded. Sufficient, however, is known by all, 
and enough has been said and written, during the past 
year or so, to render it superfluous to enlarge further 
upon this aspect of a considerable question. 

Requirements.—Since the working area is large, the 


machinery necessarily delicate, the users insufficiently | 


skilled to understand thoroughly every detail of the 
mechanism, and the working conditions liable to con- 
siderable and continual variations, the nearest approach 
to automatic control of the propelling machinery is 
required; simplicity and ample strength are necessary, and 
the number of the vital parts, liable to require attention, 
must be reduced to a minimum, and should be arranged 
80 as to be easily got at and replaced by spare inter- 
changeable parts. Prime cost is, of course, an important 
matter, but small in comparison to other considerations. 
Safety, also ease of obtaining fuel anywhere, are highly 
important. Both quietness and absence of smell are 
further essential requirements. 

Practical difficulties—The enormous difference of 
tractive power required, both on account of the large 
range in —— and also owing to the variation in con- 
dition and surface of the road, both in different localities 
and with weather changes, renders either great range of 
engine power, with accompanying inverse variation of 
speed, necessary ; or, a constant-speed engine or one 
in which the power diminishes proportionately with its 
speed, make the presence of variable gearing of con- 
siderable range necessary, unless the possible output of 
the engine is largely in excess of the average power 

' required ; in the latter case it will be heavier ard larger, 
and will usually be working at much under full load. 
The approximate range of power required for driving 
one ton over a good macadam road at four miles per 
hour is—assuming only 15 per cent. loss in transmission 
from engine to driving wheels—from 6}-horse power, for 
up gradients of one in five, to }-horse power on the level, 
and minus a considerable power on same gradient descend- 
ing. With a given engine, when the full power at 
constant speed is being generated and used for propulsion, 
the a of the vehicle, from level to one in five ascent, 
would vary from 40 miles an hour to 4, assuming four to 
be the minimum arranged ; but this involves a variable 
speed gear between the engine shaft and the driving 
wheels, with a proportionate difference between maxi- 


requirements of motor | | 


mum and minimum speed gear ratios of ten to one, as in 
Fig. 1. The advantages of engines in which the power 
generated does not necessarily vary with their speed are 
consequently obvious for this work. 

The regulation of the actual speed of the vehicle 
should, as far as the driver is concerned, be independent 
of the variations of grade 
and road, except in the 
case of extremes. That 
is to say, if the driver 
wishes to travel at a cer- 
tain constant speed, the 
vehicle should continue 
to go at that speed irre- 
spective of changes of 
load on the engine, due 
to gradient, &c., without 
his having to continually 
readjust the regulating 
mechanism. In other 
words, the continuous re- 





| Bon steepest assumed gradient 


(8) The oil engine; its present con- | 


Relative gearing required between constant speed 
engine (at full load) and driving wheels, A on level, 


gulation of the variable 
gearing or its equivalent 
should be automatic. 
When the vehicle is at 
| rest the engine should also be at rest, or as nearly 
| so as possible. In travelling down hill, when the engine 

not only has no load, but may be actually driven by the 

vehicle, any waste work should preferably be stored, but 
| if this is impossible the engine must in any case be pre- 
| vented from racing or setting up vibrations. Perhaps 
the greatest difficulty to contend with is the present 
ignorance of the general public and the impossibility of the 
engineer to imagine, before experience teaches him what 
absurd mistakes will be made, and, often what break- 
downs will occur through the dangerous “little know- 
ledge’’ of the novice drivers. The entire difference 
between railway locomotive practice—in which the per- 
manent way is built to suit the locomotive, not the 
locomotive to suit existing roads, and in which the 
engines are in charge of skilled mechanics, whose whole 
lives are devoted to no other work—and the commercial 
road motor vehicle renders the new industry one in which 
past practice and experience in other departments of 
engineering are of only limited service. 

The technical difficulties are not so easy to define in 
detail as to realise in the abstract. The want of experi- 
ence as to (1) the behaviour of the different materials, 
(2) the comparative satisfactory working of the engines 
and their accessories, and (3) the suitability of any 
general design, under the totally different conditions 
which exist on a road vehicle to those we have hitherto 
been accustomed to, is the chief difficulty. Add to this 
a want of knowledge as to the exact extent of the public’s 
| requirements, and their present and possible capabilities, 

and we have a general idea as to the technical difficulties 
which exist. 


Fig.l. 


EXISTING VEHICLES. 


The machines already made may be regarded more in 
the light of experimental models than as commercial 
types, and are, even in their latest forms, crude in com- 
parison with what is required to meet the demands of 
the general user. There are, broadly, only three distinct 
systems already adopted, viz., steam, explosion engines, 
and electric. 

Steam vehicles have the natural advantage of not 
requiring a variable gear, because the actual horse-power 
of the engine can be maintained—due to flexibility both 
of steam pressure and cut off—while considerably reducing 
its speed. The engine itself being self-starting, reversible, 
and simple, is very well suited for the work. The boiler, 
however, and its accessories are the great drawbacks, 
both from the points of view of time taken in varying its 
generation of steam—without incurring risks of clogging— 
from nil to maximum, of labour required, and of dirt and 
smell. For any small vehicles the delicacy and number 
of parts, together with the difficulty or complication of 
fitting automatic firing and water feed, has rendered those 
tried unsatisfactory. With larger vehicles, where the 
space available is ample and the parts become much less 
delicate, considerably more success has been obtained. 
What is required in order to make these vehicles 
thoroughly satisfactory, for one man to control and steer, 
are the provision of trustworthy and automatic interaction 
of the various parts which should continually readjust 
themselves to suit the constantly varying conditions. 
Although the problem presents many difficulties, they do 
not appear to be essentially insuperable. 

Explosion-engine vehicles have been more in evidence 
than those of any other system, because their engine’s 
ratio of power to weight is high, the fuel is conveniently 
carried, and the engine requires comparatively little 
attention while running, besides being very suitable for 
the pioneer purchaser, who is largely of the amateur 








engineer class, with plenty of common sense and sufficient - 
pride in his own prowess to induce him to put up with a 
good deal of occasional trouble and dirty work. The 
explosion engine for this work runs essentially at a high 
speed in order to be sufficiently small and light, and 
therefore differs very materially in details from the 
ordinary stationary low-speed oil and gas engines. The 
power of explosion engines is, roughly, directly propor- 
tionate to their speed; they are not self-starting or rever- 
sible. From these points of view they are most unsuitable 
for motor-car work. In order to overcome these draw- 
backs, variable or various speed gears, as also reversing 
gear, are used in the transmission of the power to the 
driving wheels. Like all explosion engines, a heavy fly- 
wheel is required to balance up the positive and negative 
work, and this is essentially fixed to their main shafts. 
Owing to the high speed, this fly-wheel is comparatively 
small; its presence, however, renders the use of only 
such speed variation gearing possible on a motor car as 
has uniform — velocities in each of its rotating parts 
—this practically precludes any ratchet motions. The 
success obtained by any particular vehicle now made 
has largely depended upon the speed gearing mechanism. 
None, however, of those now before the public are fitted 
with a successful gradual variable-speed gear, and hence 
are far from perfect. 

Regarding the engines themselves, they, as a rule, use 
petroleum spirit or benzoline as fuel, and are really gas 
engines ; they work on the Otto cycle, and are fitted with 


| either tube or electric ignition, which not only serves 


when starting, but is kept in use during running; they 
draw in their charge from some kind of carburetter 
through an atmospherically-acting non-return valve, and 
the charge is liable to very considerable changes in richness ; 
most of them are intended to work at one constant speed, 
and any governing is effected by missing explosions, and 
not by any variations either in the degree of com- 
pression of the mixture or of its richness. The working 
cylinders are kept comparatively cool, either by water 
jackets or radiators, but the output and efficiency of the 
engine varies a good deal with the changes of tempera- 
ture which are permitted. : 

Considering the extreme theoretical roughness of these 
machines, the absence of really positive actions of the 
various parts and their want of fixed or controlled condi- 
tions, it is wonderful how well they dotheir work. There 
is apparently no reason why these defects should not be 
eventually removed, nor why the explosion engine should 
not be as trustworthy as the steam engine and capable of 
large independent ranges in power and speed. The 
possibilities of the motor vehicle worked on such a 
system and improved in these respects are very great ; 
those already made working fairly well, but being capable 
of enormous improvement. In order to enable the 
vehicles to be properly under control it would be a great 
convenience for the engines to be capable of starting 
without manual labour. This apparently would necessitate 
either (1) storage of sufficient energy, or (2) primary 
ignition, without compression, of sufficient power tc drive 
the engine through one complete cycle of operations. 

Electric vehicles would probably be more useful than 
any other were it not for the great difficulty in obtaining 
or carrying the necessary energy. Since it is at present 
impossible to convey externally-generated electric current 
to the carriage while travelling, some kind of accumulator 
is necessary ; the only ones now known are expensive, 
troublesome, heavy, and generally unsatisfactory. For 
a vehicle to carry four persons with a total weighi of 
one ton, about half this weight is now necessary for the 
storage battery alone, and its capacity is approximate 
only about three hours without re-charging. The life of 
the cells does ‘not much exceed one year, and they require 
very careful treatment and a considerable amount of 
attention. An enormous amount of improvement is 
necessary before they can become really successful except 
for use over small areas and where ample re-charg- 
ing facilities exist. The electric motor itself is as well 
suited for vehicle-propulsion work as could be wished. 
It not only automatically increases its torque when 
reduced in speed through increased load, and is easily 
reversed, but will also act as a dynamo, and re-charge the 
accumulator when driven—as on steep down hills; it 
also lends itself admirably to both hand and automatic 
control. 

The general temporary result is that we now have a 
variety of self-propelled vehicles which will work with 
more or less success, but which are not sufficiently auto- 
matic to enable the average general would-be user to 
obtain what he really requires. That in spite of this 
there is a considerable business being done is undoubted, 
but if must be remembered that most of the present 
buyers have other additional motives to those of the 
real buyers of the future. Either for advertisement, to 
gain a general knowledge of present capabilities by 
interested experimenters, or to obtain an interesting novel 
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toy, are the present purchases made. This kind of 
demand not being a lasting commercial one unless the 
supply is accompanied by continual improvements, every 
effort is necessary to simplify and perfect, and thus enable 
the general public to iain a vehicle which they, without 
the assistance of experts, canuse. That such a machine 
is possible very few engineers will doubt; that there is 
ample money to be made from such an article no com- 
mercial man would question. 
(To be continued.) 








THE OCEANIC. 


Tue Oceanic Steam Navigation Company’s splendid 
new vessel is now ready for launching, and before the 
end of 1899 will be on her station. Up to the present 
little has been known concerning her, but we are now 
enabled to give a few of the leading particulars of the 
great ship. Like her namesake of 1871, she will be 
a pioneer vessel in some respects, and, in fact, will 
initiate a very bold step on the part of the company. 
Hitherto all large and important passenger vessels for the 
Atlantic service ys been designed successively to per- 
form the voyage in record time. Certainly the largest 
vessel for the time being was always the fastest, or 
designed to be, although in some few cases they did not 
get time to work up to their “paces” before rivals 
appeared on the field and carried all before them. The 
Servia and Aurania were examples of this, the Alaska 
and Oregon respectively nipping them inthe bud. The 
City of Rome, of course, was a failure, and before she 
could be supplied with new machinery to give the de- 
signed speed newer vessels had been equipped and sent 
forth to race for ‘‘ the ribbon.”” The White Star Line, it 
is true, has always aimed at regularity of passage rather 
than very fast voyages in fine weather; its first quar- 
tette of vessels all proving faster on the average than 
any others, but only one of them actually breaking the 
record. The last pair similarly—the Teutonic and 
Majestic—proved in the end faster average vessels than 
their powerful competitors, the City of New York and 
City of Paris, even although the latter vessels held the 
record; and thus fulfilled to the letter the condition that 
they should be as fast as, if not faster than, any other 
vessels for average work—see THE Encinerr for July, 
1889, when the Teutonic made her advent. 

But in the new Oceanic we will have a vessel of from 
a knot and a-half to two knots less speed than the 
fastest vessels at present afloat. In short, her average 
speed will be from 20 to 21 knots, although there is 
a 23-knot liner building in Germany of smaller size than 
the Oceanic. She will thus be little faster than the 
Teutonic, and the fact that she will be the largest vessel 
in the world, though not so fast as the Campania, 
Lucania, or Kaiser Wilhelm der Grésse, constitutes her 
a pioneer ship. Hitherto vessels of excessive dimensions 
for express passenger work were only of such a size 
because the extra speed required it, and efforts have 
been continually made to keep down the size for a given 
speed, especially in the America, 1884, and more recently 
the Kaiser Friedrich, of this year. But Messrs. Ismay, 
Imrie and Co. apparently regard great size as an advan- 
tage, and it certainly is, from the point of view of 
uniformity of passage, at which they always aim. The 
size of the Oceanic is the greatest increase ever made 
over that of existing vessels—except, of course, in the 
solitary case of the Great Eastern. 

Every effort is being made in the new vessel to render 
her even more uniform in her passages than her pre- 
decessors in the fleet, one of which, the Britannic, earned 
for herself the expression, “‘ As regular as a railway train.” 
The Oceanic will be over 5000 tons larger than any 
liner of her speed, and nearly 3000 tons larger than the 
present largest vessel in the world. She will be twice 
the size of the largest battleship afloat. It is proposed 
ordinarily to drive her at about 20 knots, but she will 
be capable of 21 knots for the voyage if necessary—or 
about the same speed as the St. Paul. In stormy 
weather, therefore, she will be “iet out,” and similarly 
will make good any other delays on an ordinary voyage. 
The idea is to make her arrive at New York or Liverpool 
early on Wednesday mornings—having left the other side 
the previous Wednesday—and never to be so late as 
Wednesday evening or so early as Tuesday evening. 
For if she should arrive on Tuesday night at either 
terminus her passengers would have to wait aboard till 
Wednesday morning, or should she arrive on Tuesday or 
Wednesday evening there would be the discomfort of a 
night journey for the passengers to their different destina- 
tions, instead of one by daylight. Had she been given an 
average speed of 23 knots, so as to beat the record, it 
would have meant arriving on Tuesday forenoon at 
either end on her very best passage, and ordinarily 
arriving on Tuesday night, when her passengers would 
have to wait aboard till Wednesday mornin 

Thus Messrs. Ismay, Imrie, and Co., for the first time 
on record, have a vessel ordered whose time of arrival at 
her destination is arranged almost to an hour in all 
weathers. Their only alternative—carrying out the same 
idea—to arriving on Wednesday morning, would have 
been to arrive on Tuesday morning, but this would have 
necessitated an average speed of at least 24 knots, which 
is not now commercially possible. The vibration and 
discomfort, also, would soon render such a vessel, with 
our present knowledge of construction, unpopular. She 
would not carry any cargo, and her running expenses 
would beenormous. After being beaten by another vessel 
she would cease to pay her owners, as she would carry 
no freight, and the record-loving passenger who alone 
would patronise her when quite new, would speedily 
leave her when another vessel, equally uncomfortable, 
was “ put on” against her of about a-quarter of a knot 
greater speed. The fares, too, would be prohibitive. A 
23-knot vessel, which would beat the present record, 
although arriving at New York half a day sooner than 
the Oceanic, when both were at their best speeds, would, 





as a rule, land her passengers at the same time. Thus 
the White Star Company, with its characteristic fore- 
sight, has secured a vessel which will always pay, and 
which will earn for herself the title of ‘the most 
comfortable and uniform vessel on the Atlantic.” Being 
of such phenomenal size, and only 20 knots average speed, 
her practically complete freedom from vibration is 
assured. She will carry a large cargo for a passenger 
vessel, and will therefore be simply invaluable to the 
Government as an armed cruiser on account of her 
absolutely unprecedented coal endurance. On an aver- 
age she will land her passengers at New York almost as 
soon as—or not more than half a day later than—the 
fastest liners built and building, and in bad weather will 
land them a long way ahead of all competitors. We 
have no doubt but that passengers will ere long recognise 
the really substantial advantages of such a vessel, and 
that she will thus be the pioneer of a more reasonable 
and less throat-cutting competition; and we cannot with 
our present system improve upon existing ocean speed 
without reducing earning power practically to nil, and 
greatly increasing discomfort on board. What we re- 
quire is really a first-class modern ship of good speed, 
but not so high as to cause discomfort, and one that will 
take us across in the minimum time in rough weather. 

The Oceanic will, in external appearance, much re- 
semble the Teutonic, except that her funnels will be 
much higher proportionately, in accordance with recent 
practice. They will be the same size, height, and dis- 
tance apart as the Campania’s ; but owing to the vessel’s 
vast size they will look much smaller, there being three 
masts also, instead of two, as in the case of the Campania. 
The three masts will mean greater convenience in deal- 
ing with cargo, and will also make her look more like a 
ship than the abnormally funnelled and two-masted 
vessels now common. There will be no turtle backs, 
but otherwise the arrangements on deck will be very 
similar to those of the Teutonic. 

Her gross tonnage is 17,040, displacement 30,100 tons; 
length over all, 704ft. by 68ft. beam by 49ft. 6in. moulded 
depth. The total depth is about 68ft., and the length 
between perpendiculars about 685ft. The extreme load 
draught will be about 32ft. There will be fifteen boilers 
—twelve double and three single-ended—of about 1100 
tons total weight. The engines will be triple, four- 
cylinder, four-crank balanced—as in the Kaiser Wilhelm 
der Grisse—of about 28,000 indicated horse-power, 
driving two three-bladed propellers placed very close 
together, with an opening between them. The forefoot 
is cut away, and the deadwood is also similarly 
lessened, the keel raking up aft for about 40ft. There is 
a very long forecastle, and the strake under the upper 
deck from forecastle to the poop is specially strengthened 
by very large round-headed rivets. This is the only part 
of the ship in which round-headed rivets have been used. 
Everything in the construction of the vessel points to 
extraordinary strength, the object being to minimise 
depreciation. 

Very extensive alterations had to be made to the slip 
on which the Oceanic was to be built. The last vessel 
launched from it was the P. and O. liner China, in June, 
1896, immediately after which preparations were made 
for laying down the new White Star liner. A large coffer- 
dam was first constructed, extending some distance out- 
side the ordinary line of slips, as had the vessel been 
built on the usual line her stern might not have become 
water-borne till she was half-way off the slip. Thus part of 
the vessel has been built under high-water line. A large 
amount of piling had to be done, and then the gigantic 
travelling gantry was erected. This gantry is the largest 
in the world, and has been already described. It travels 
on concrete blocks which run the entire length of the slip, 
and forms a species of arch over the ship, 28ft. high and 
95ft. broad, both in the clear. It carries hydraulic 
cranes, riveting machines, and electric lamps suspended 
from the centre. By this means the Oceanic was en- 
tirely riveted by hydraulic power, and was the first vessel 
built in Ireland so riveted. 

The vessel will have the largest electric light installa- 
tion fittedonshipboard. There will be twenty-two ordinary 
life-boats. Her bilge keels are 18in. deep, and she is flatter 
on the floor than the Teutonic, and she has less “‘ tumble 
home.” Asa cruiser she will be able to steam 24,000 
nautical miles at 12 knots—or round the world—without 
coaling. The Teutonic, which next to her possesses the 
greatest coal endurance of any vessel—war or merchant 
—can steam 21,600 miles at 10 knots. This means that 
the Oceanic will steam 23,400 miles in 81 days, and the 
Teutonic 21,600 in 90 days ; in other words, in a distance 
of about 22,000 miles the Oceanic will steam 2000 miles 
more than the Teutonic in nine days less time. Strange to 
say, the new Oceanic again inaugurates the ‘‘long ” ship, 
as her namesake did in 1871. It will be remembered 
that the long ship became the fashion for some time, but 
in recent years, mainly through Messrs. Thomson’s efforts, 
beamier boats have been designed. Messrs. Harland and 
Wolff, however, never departed from great length, the 
Teutonic—in the midst of the revulsion in favour of 
‘‘beamy ” boats—being 9°80 to 1, or very much longer 
than any other vessel built since 1881 up to the present 
time. In 1896, however, they lengthened the Union 
liner Scot to 9°70 proportion. But the new Oceanic is 
10-07 to 1, or exactly the proportions of the Britannic of 
1874, and the lead is being followed a second time, for 
the new Hamburg-American liner building in Germany 
will be 10 to 1 proportion, and the Norddeutscher Lloyd 
liner Spree is now being lengthened to over 10 tol. It 
is also stated that the Paris and New York, which are 
exceptionally beamy, are about to be lengthened, and 
that Messrs. Thomson themselves are willing to under- 
take the job. 








Masor TuLLocH.—We are requested to state the Major Hector 
Tulloch, C.B., retired, Royal Engineers, and lately Chief Engineer- 
ing Inspector of the Local Government Board, is not the person 


who was a director of the West Australian Trading Syndicate, 
two of the directors of which are under prosecution by the Public 
Prosecutor, 





THE REACTIVE INFLUENCE OF STEAM. 


THE rotary engine as a prime mover has not succeeded in 
the same manner as the reciprocating engine, owing to the 
great quantity of steam used to get the propulsive effect 
desired. Of late years improvements have been made in 
connection with the action of the steam upon the revolving 
surfaces of the engine, whereby more useful work has been 
got out of the steam than in the older forms, and it is pro. 
bable that, for many purposes, this method of producing 
motion of a rotative character will be much sought after ; 
the simplicity of the mechanism and the uniform character 
of the motion compensating for the greater quantity of 
steam used. 

To prove that the design of the wheel isan important factor in 
the efficiency we have only to consider two forms of the kindred 
water motor, where insome of the earlier forms, viz., those 
when the water is ejected from curved nozzles, an efficiency 
of about 66 per cent. was obtained ; but in the more recent 
forms of turbines, having guide blades to direct the flow on 
to the specially-formed blades of the wheel, we get efficiencies 
of 80 per cent. Doubtless the difference in efficiency in 
these cases is due to the action of the water on the blades of 
the turbine being better sustained than in the other form of 
wheel. Thus, Professor Rankine—see ‘“‘The Steam Engine 
and Other Prime Movers”—divides the whole influence of 
the water into two parts :— 

(a) The action or “the pressure arising from the changing 
the dried component of the velocity of the water into the 
velocity of the vane.’ 

(6) The reaction or “the additional action depending on 
the direction and velocity with which the water glances off 
the vane.” 

The object of this communication is to consider the 
influence of the reaction of a fluid, such as steam, in pro- 
ducing motion. 

From the foregoing paragraphs (a) and (b), it is evident 
that the reactive influence is only—when it comes into play— 
a part of the whole moving influence in the fluid; hence, by 
using it alone we cannot expect to have a high efficiency ; 
but there may be cases where such an action, if it could be 
brought into use, might be of great service, such as in the 
case of a broken shaft at sea. In this case the boiler power 
is unaffected, and consequently the steam, under certain 
limitations, is available to be utilised through reaction, if the 








result is at all likely to be effective. In order to see what 
such an effect would amount to, let us ascertain the power 
at our disposal. In a report on safety valves—see ‘ Trans- 
actions’ Inst. Engineers and Shipbuilders in Scotland, 
vol. xviiii—the results of a series of experiments on the 
flow of steam are given, and it is there shown that “ the 
force of reaction in pounds per square inch of a jet flowing 
into the atmosphere is 1-231 p, — 14-7 where Pp, is the = 
lute pressure in pounds per square inch.” . . 

Also that if a represent the area in square ‘inches dt an 
orifice required to discharge all the steam which a boiler can 
generate, then a = 4 x square of fire-grate (2) 

Let us now see to what extent the reactive influence alone 
would be of service for propulsion. It is evident that the 
advantage would be in favour of vessels of light draught and 
high steam power; and by way of illustration we may con- 
sider a boat of the torpedo class having great boiler power to 
obtain the high speeds required by suc - vessels. 

Let the indicated horse-power = 6000, and the absolute 
steam pressure 255°7lb. per square inch. Further, assume 
that the area of fire-grate is 600 square feet; and intro- 
ducing these values in (1) and (2)—see above ; 

() ee 1°231 x 255°7 — 14:7 = 3001b. persq.in. (3) 
4 x 600 
(2) ae 355-7 9°38 square inches (4) 

The total reactive force then due to all the steam that 
can be raised will be equal to the product of (3) and (), or 
300 x 9°38 = 2814 lb. 

This force will, therfore, be the propelling influence Pn to 
the reaction of the total steam supply, and will constitute an 
effort acting against the resistance caused by the friction 
between the water and the sides of the ship. 

To find what this total resistance is likely to be, let us 
assume that the boat under consideration has 4000 square 
feet of wetted surface 

Now, since the effort and resistance must be balanced 
when the motion of the vessel is uniform, we have from 
(5) and (6) the following equation :— 40002 = 2814o0rz = °*7. 
In this case x represents the resistance in pounds per square 
foot of wetted surface. 

According to the researches of the late Dr. Froude and 
others, we may take this ‘7 lb. of resistance a square foot 
to represent a speed of about 10 knots. Pro: r Rankine 
assumed 1 Ib. of resistance per square foot of surface as 
representing the resistance at this speed of 10 knots. If the 
latter value be taken we may consider that the speed corre- 
sponding to a resistance of ‘7 lb. will be about 84 knots. 

If less boiler power be used—say, one-half—we have 
= = 1407 lb. of reactive force, which will overcome a 
resistance of °35 1b. per square foot of wetted surface, giving, 
say, a speed of about 6 knots. 

These calculations show that for effective propulsive pur- 
poses the simple reactive action of the steam is far inferior 
to what obtains through its action in a cylinder with recipro- 
cating piston, but as an auxiliary or stand-by in case of need 
it might prove of service. Thus in naval warfare we have 
many high-powered vessels of light draught which, if meet- 
ing with an accident to their machinery, would float as 
targets to the enemy, but which, through a slight mecha- 
nical arrangement, might be enabled by the reactive force 
of their steam to move out of range, or make for some place 
of shelter. 

In the foregoing the reactive influence is calculated on the 
assumption that the steam flows into the atmosphere. It 
might, however, be possible to combine the action of the 
steam jet with the water outside the ship through suitablo 
nozzles, and thus gain a further propulsive want is 








Society or Arts.—The following are the arrangements for the 
ordinary meetings of the Society of Arts for January and 
February :—Jgnuary 18th, ‘‘ Canals aa Inland Navigation in the 
United Kingdom,” by L. F. Vernon- Harcourt, M.A.; January 
25th, ‘* Tuberculosis in Animals,” by W. Hunting ; : February ist, 
“The Cost of Municipal Enterprise,” by Dixon H. Davies ; 
February 8th, ‘‘ Leadless Glazes,” b: Wilton P, Rix ; February 
13th—to be hereafter announced—Fe ruary 22nd, ‘* Electric Trac 
tion and its Application to Railway Work,” by Philip Dawson. 
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“Tie EXOINSER” 
ELEVATION AND PLAN AT 384ft. 


ELECTRIC LIFTS FOR THE NEW BRIGHTON 
EIFFEL TOWER. 


THE competition between the more popular seaside resorts 
for features of novelty has benefited no industry probably to | 
a greater extent than engineering. There is at present a 
craze for high towers, and the highest yet built will be that at 
New Brighton, a popular resort on the Cheshire side of the | 
river Mersey. This tower consists of a central spire rising 
some 500ft. from the ground level, the base cf which is | 
enclosed in a masonry building about 80ft. high. To give 
access to these great heights an extensive system of lifts has | 
to be brought into service, the contractors for which are | 
Messrs. Easton, Anderson, and Goolden, Limited, Erith, 
who also provide pumps for giving a supply of water. 
The whole of this plant is for operation by electric motors. | 
The lifts installed comprise two for passengers, and one for | 
ay in the base building, conveying loads from the ground | 
evel to a platform at the 80ft. level, where there is a | 
refreshment room. Those who wish to ascend to higher | 
platforms of the tower change at this level into one of the | 


two lifts ascending vertically into the spire, by means of | angling of the ropes which would be extremely difficult to 
which they are conveyed from the 80ft. level to the 384ft. | surmount. With the system employed the length of stroke 

The gallery | is a matter of indifference and the ropes do not change their 
above the 384ft. level can only be reached by a staircase. The | position at all, so that they can be led through trunks and 


level, the lifts thus having a travel of 304ft. 


chief interest centres in the two main lifts up the spire, as 





Swan Enc 


LEVEL 


they are rather unusual in their 
design and arrangement. Each 
isintended to lift 3000 Ib., or, say, 
twenty to twenty-five people, and 
the journey is accomplished in one 
minute. In these, as in all the 
lifts, the winding arrangement 
adopted is the same as that used 
in all cases by this firm, by which 
the cumbrous winding drum is 
done away with, its place being 
taken by a simple eight-grooved 
rope pulley and what is known as a 
cross-over pulley. In lifts having 
such a long stroke as these, and 
with four ro suspending the 
cage, and a similar number lead- 
ing to the balance weight, a 
winding barrel would be practi- 
cally inadmissible, and would 
introduce difficulties from the 


spaces of small size, 
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“Tus Exom@er” 


ELEVATION AND PART PLAN OF TOWER 


The c 


es arc of special design to withstand the effects of 
the weather, and the dimensions are 7ft. 9in. by 6ft. Qin. 
They are mounted on a strong framing supplied with a 
powerful safety gear arranged so as to come into action on any 
one of the ropes breaking or even unduly slacking. The four 
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flexible steel ropes are carried up from the cage over a system 
of pulleys placed on girders at the 400ft. level, and from thence 
pass down through a suitable trunk formed on the structure 
of the tower, over a system of guide pulleys below the 80ft. 
floor level, and away to the winding gear, which is placed at 
the top of a masonry shaft in one of the towers of the base 
building—see page 12. The four ropes passing up from the 
cage are carried two in each of two corners of the lift space, 
where they are protected from swaying in the wind by means 
of guards. The winding gear consists of the before-mentioned 
eight-grooved drum carried on a steel spindle in suitable bear- 
ings, and driven by means of a wheel and worm enclosed 
in a cast iron casing with suitable thrust block for the worm. 
The lower half of the casing is extended to form a bed-plate 
upon which the motor is fastened, and direct coupled to the 
worm shaft, as shown in the engraving on page 5. The 
worm is on the top side of the wheel, and the design is such 
that both it and the thrust block can be got at very quickly 
without dismantling the lifts. The motor shaft also carries a 
brake drum, acted upon by a magnetic brake which automati- 
cally holds the gear, except when the motor magnets are 
energised and lifting or lowering is taking place. The motor 
is of Messrs. Easton, Anderson, and Goolden’s standard four- 
pole type, with slotted armatures and patent winding. 

The arrangement of the balance weight in thislift is unusual. 
It is obviously a very desirable thing to arrange for this to 
be suspended otherwise than in the spire itself, and therefore 
the plan has been adopted of placing it under the winding 
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ELEVATION AND PLAN AT 80ft. LEVEL 


gear ina shaft of the building, and obtaining the necessary | 


stroke by means of multiplying gear. The ratio of multipli- 
cation is 4 to 1, so that the actual stroke of the balance 
weight is, say, 76ft., its weight being, of course, four times 
| that which would be required were direct balancing adopted. 
| The arrangement of the four ropes may now be followed 
easily. After coming from the cage they pass over the 
several guide pulleys already alluded to, finally leading up 
| vertically to the winding pulley, over four grooves of 
which they pass. Then they are brought down again, 
and pass over the four grooves of the crossover 
pulley, which is placed on the skew, as shown in the 
illustrations ; then up once more and over the second set of 
four grooves of the winding pulley. Thus they pass twice 
over this pulley, the grip realised being very considerable ; 
indeed, it is far more than is necessary to render the rope 
quite safe against slipping, even with plain semicircular 
grooves. It will thus be seen that the ropes are not 
liable to damage. From the winding pulley the ropes pass 
down to the multiplying gear, consisting of two sheaves 
attached to the balance weight, and one above placed close to 
the crossover pulley. The ends of the ropes are attached to 
an equalising arrangement, so that the stress on each of them 
is kept equal, and each does its proper share of the work. 

The switches for operating the lifts are placed at the bottom 
of the shaft, just below the 80ft. level; they are operated by 
a wire band rope passing through the cage. Automatic stops 
are fitted toshiftthe band rope at the extremities of the stroke, 
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should the attendant fail to do it; and to guard against any 
accident from failure of the stops, or breakage of the band 
rope, emergency switches are provided, which come into 
operation if the cage passes a certain extreme point and cut 
off the current, so stopping the lift. Provision is made in 
the spire for adding two more such lifts when occasion 
demands. The remaining lifts are similar to the above in many 
respects. The winding gears are similar but smaller, and 
are placed at the top of the shafts on which the cages travel. 
The balance weights have no multiplying gear, and their 
travel is the same as that of the cage. The winding gear 
placed overhead renders it possible to make a very simple and 
efficient arrangement with a minimum number of guide pul- 
leys. The cages are provided with safety gears, and the switch 
arrangements are practically the same as those of the spire 
lifts. Each passenger lift raises 20 cwt. at a speed of 160ft. 
per minute—say equivale: to sixteen persons. The goods lift 
raises 15 cwt. at a speed ot i30ft. per minute. The stroke of 
all these lifts is 80ft. 

The water supply to the tower is obtained from a well 
furnished with a double-bucket bore-hole pump, having its 
crank shaft driven by worm gearing and an electric motor, 
all being supplied by this firm. The pump buckets have a 
diameter of 64in., and a stroke of 26in. The head against 
which delivery is made is about 190ft., and the quantity 
delivered about 7000 gallons per hour. The motor for the 





i? is exactly the same as used for the auxiliary and goods 
ifts, ; 
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ELECTRICAL ENGINEERING IN 1898. 


In the department of electrical engineering work has 
been very busy in the past year, and this has not been 


confined to one branch only, but has been general | 


throughout the entire trade. This state of affairs has 
been so marked that it has been practically impossible to 
obtain delivery of materials within reasonable time. 
all hands we have heard that shops were full of work and 
that no penalty clauses for non-delivery could be 


accepted. At the beginning of 1898 the great engineering | 


strike wa3 just terminating, and we believe that the satis- 
factory state of business in the past twelve months is 
partly due to the distinctly better understanding which 
has been rendered possible between the employers and 
the employed. The attempt on the part of the workmen 
to dictate to the employers the precise speed at which 
machine tools can be run, and to prescribe to members of 
the trades unions the exact amount of work which should 
be turned out each day, has, we hope, received a severe 
blow. 

In taking a general view of electrical engineering in 
this country and abroad, perhaps nothing is more 
striking than the fact that in this country standardisa- 
tion of parts is not receiving by any means the amount 
of attention which it deserves, and the increasing com- 
petition in this branch of engineering with the products 
of the United States is, in our opinion, due in great part 
to the fact that Americans have for many years past 
strenuously endeavoured to standardise all parts of 
apparatus which could possibly be so treated. In the 
United Kingdom electrical engineering has within recent 
years made great progress. In the early years munici- 
palities and other public bodies did not feel disposed to 
invest the ratepayers’ money in any electrical engineering 
schemes, but after many private companies had proved 
the possibility of obtaining satisfactory dividends by the 
supply of electric current for lighting, similar work 
began to be taken up readily by municipal bodies, and 
there is no doubt that this will be the case to an even 
larger extent in future. In certain quarters there has 
been an outcry that the supply of electricity was practi- 
cally a monopoly over a given districtin the hands of one 
or more companies to whom Provisional Orders had been 
granted by the Board of Trade, and no doubt this in- 
duced public bodies to oppose the grant of new Pro- 
visional Orders in their own districts, but the demand for 
current for the supply of light and power is now becom- 
ing so great that considerable difficulty has been found 
to supply the demands. It has become clear that, in 
order to reduce the selling price of electricity, it must be 
made on a much larger scale than has hitherto been the 
case, and that central stations must be placed where they 
will cause least inconvenience by vibration, the produc- 
tion of smoke, and nuisance created by the carriage of 
large quantities of fuel. The electric light companies 
which are at present working in the metropolis have 
experienced the utmost difficulty in procuring sites 
for central stations which shall permit of coping 
with the increasing demand, and in the provinces 
it has been proposed to form powerful companies 
with very considerable amounts of capital for the 


On | 


supply of electricity over large areas. Several private 

Bills had been brought before Parliament, and the 
| matter became so pressing that a special Commission 
was nominated to consider the question. The recom- 
| mendations of this Committee are distinctly in favour 
| of facilitating in every possible manner the supply of 
| electricity at reasonable rates, but the opposition of the 
various towns and cities which are now in possession of 
Provisional Orders will render the carrying out of works 
of this magnitude somewhat difficult. We believe, how- 
ever, that the present year will see the inception of 
many electricity supply undertakings of greater magnitude 
than haveas yet been at workin thiscountry. In the past 
the principal demand for electrical energy has been for 
illuminating purposes, but we have little doubt that this 
department will eventually prove only one of the factors in 
the supply, and that electric tramways, the transmission 
of energy to factories, and for a vast number of purposes 
in the chemical industries, will far surpass the present 
output. Although it would seem a decided advantage 
for a municipality to be the owner of the generating 
station for the supply of electricity in its own district, it 
has already been seen that there are some counteracting 
disadvantages. Each district is, surrounded by other 
districts under separate authorities, and the wishes of 
the small townships and villages may be overlooked, and 
they may find it practically impossible to obtain a cheap 
supply of energy and a satisfactory service of electric tram- 
ways, owing to the fact that an adjacent municipality has 
decided that they have no power to spend the ratepayers’ 
money in projects which entail entrance into districts 
controlled by other authorities, and, therefore, decide to 
restrict their work to their own special area. It is con- 
tended that a private company with considerable capital 
would not look upon the matter in this narrow way, 
but if it received powers from Parliament would take 
up the work of supplying very considerable districts, 
lighting up all the outlying townships and villages, and 
would supply a satisfactory service of tramways which 
would run along the country roads and increase the 
facilities of transport between adjacent towns. There 
is much to be said on both sides, but we believe the 
present year will see regulations drawn up by the Board 
of Trade which will obviate the difficulties alluded to, 
and facilitate such work in a very important manner. 
The Light Railways Act, which became law a short 
time back, has already had a most important effect in 
reducing the cost of obtaining powers for such under- 
takings, and several railway companies have found it 
advisable to make use of the Act in the promotion of 
branch lines. 

With respect to the use of electricity upon the ordi- 
nary gauge railways, there is some progress to report. 
The Heilmann electric locomotive for general work does 
not seem to be an unqualified success, but that electric 
locomotives for special purposes are of great use is quite 
clear. The difficulty of securing good ventilation in 
tunnels has led in several instances to the adoption of 
electric locomotives, and we believe that those in use 
upon the Baltimore and Ohio Railroad in the United 
States are doing good service; the desirability of some 
arrangement cf the kind has had attention called to it 


| 








during the past year by the disaster in a tunnel upon an 
Italian railway. The state of the air in the tunnels of the 
Metropolitan Railway has also become gradually worse, 
and it has been decided that experiments with a train of 
the usual size drawn by an electric locomotive are to be 
made between Earl’s Court and High-street, Kensington. 
These tests are to be carried out, we believe, during the 
present year, and a third rail with sliding contacts will be 
used. Upon an ordinary gauge railway between Buffalo 
and Lockport, U.S.A., steam locomotives were originally 
used, but these have now been superseded by electric 
locomotives, which take their current from overhead 
wires supplied with current from the Buffalo-Niagara 
power line. 

In the metropolis it has been found that it is far too 
expensive to construct underground railways so near the 
surface as the present Metropolitan line, and the great 
success of the City and South London Railway, from an 
engineering point of view, has led to the construction of 
several other lines. Of these, the Waterloo and City 
Railway was opened for traffic during the past year, and 
is now dealing with a considerable volume of traffic. The 
difficulties encountered in the tunnelling operations near 
the Mansion House were far more serious than elsewhere, 
owing to the costly approaches necessitated and the 
number of pipes and other underground works which 
were encountered. The present year will probably see 
the completion of the Central London Railway. The 
Waterloo and Baker-street line, which passes under the 
Thames, is also progressing favourably, and will afford a 
much needed means of rapid transit across London. In 
Glasgow the new underground railway was formed so 
near the surface that the obstruction to traffic during the 
construction especially of the Argyll-street section was 
so serious that it is highly improbable that a railway of 
that type will be again constructed, now that experience 
— proved the greater satisfaction given by the deeper 

es. 

We alluded to tramways in our opening remarks, and 
we are glad to be able to note the rapid progress made 
during the past year in the construction of electric tram- 
ways in the United Kingdom. Amongst the cities and 
towns now provided wlth this method of transit, or in 
which the works are at present in progress, may be cited 
Dublin, where the line is worked by means of alternating 
current actuating rotary transformers; Glasgow, where 
the overhead system has been adopted in the Springburn 
district ; Leeds, where the late Dr. Hopkinson was con- 
sulting engineer; Bristol, Sheffield, Dover, and Plymouth. 
We may also cite the Kidderminster and Stourport 
electric line, which in some respects may be preferably 
termed a light railway. The Huddersfield municipal 
electric tramways were opened for service last June, and 
the overhead system is adopted. The Imperial Tram- 
ways Company has completed the electric tramway service 
on the Middlesbrough, Stockton, and Thornaby lines. 
The Blackpool and Fleetwood tramways are now also 
worked by electricity, and very recently the Basingstoke 
and Alton light railway has been constructed, and will be 
worked by electricity. The success of electric tram 
lines has already caused the competition of other forms 
of energy. Gas engine motor cars are now being used upon 
several lines, and it is stated that the cost per mile com- 
pares very favourably with that of electric lines. Until 
now the overhead system has been adopted in the great 
majority of instances, and we regret to see that as yet 
British manufacturers do not appear to be in a position 
to supply the electrical material, the greater part of 
which at present comes from the United States. In 
certain cases we are aware that the motors and other 
parts have been supplied by British firms, but these were 
built strictly to the designs supplied for the purpose by 
an American firm. We trust that ere long this reproach 
will be taken away from us, and though we are aware 
that the vastly greater experience obtained in the United 
States in this particular department must be of great 
assistance to American firms, we feel assured that suffi- 
cient experience has now been obtained here, and tha‘ 
if standardisation and repetition work be insisted upon 
in our shops, that British manufacturers will be able 
to compete with any of the American firms. Although over- 
head lines are doubtless well suited to suburban roads, 
they are still considered objectionable, both in this country 
and on the Continent of Europe, for the busier parts cf 
large towns. As yet the conduit system has not found 
much favour here, although it appears to give consider- 
able satisfaction in Washington, U.S.A. A different 
solution of the problem has been found on the Continent, 
and consists in the employment of secondary batteries, 
which are charged upon the cars themselves while run- 
ning in the suburbs, and supply current to the motors 
ere A running in the city itself. In Hanover the system 
has given great satisfaction, and has all the advantages 
of the horse or steam service without the drawbacks. 
The necessity for careful bonding of the rails to increase 
their conductivity is now well understood, and the 
regulations of the Board of Trade have been stringently 
enforced upon all the new lines, and we trust that the 
serious damage done to pipe lines and the disturbance 
of telephone and telegraph services will be avoided in 
this country. 

Electric lighting companies are now finding that the 
demands for current are getting beyond their means of 
supply ; the Westminster and St. James’s companies have 
therefore joined in the promotion of a Bill to enable them 
to acquire land and build a large generating station ; in 
the same way the Metropolitan Company is constructing 
a large new station to supply electricity to some of their 
stations which are now overloaded. The latter company 
has recently acquired three large direct-driven plants; 
each of these sets consists of one inverted vertical marine 
engine, capable of developing 2500-horse power, and driving 
a two-phase alternator built by the Westinghouse Machine 
Company, of Pittsburgh, Pa. The total output is there- 
fore 7500-horse power, and the constant growth in the 
size of the units employed is very noticeable. Difficulties 
with vibration have been to a great extent removed 
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by the successful employment of three-crank engines, 
and with the practice which will doubtless be followed in 
future of placing the central station at a considerable 
distance from the most thickly populated areas, we do 
not think further difficulties will occur. In the case of 
direct-current companies the increase of potential upon 
the lights has now become common, most companies 
endeavouring by the gratuitous exchange of lamps to 
induce their customers to take current at double the 
voltage they previously employed. The progress in the 
manufacture of incandescent lamps for the increased 
pressure has been considerable, but there is still great 
room for improvement in lamps of small candle power. 
Although the use of polyphase currents has made con- 
siderable progress abroad, comparatively little has been 
done in this country on a large scale, but the Manchester 
Corporation has recently ordered a three-phase plant for 
their central station; the machines will be upon the 
system so successfully introduced by Messrs. Brown, 
Bovri, and Company. 

Dast destruction, although not, of course, an electrical 
process, is now becoming so commonly adopted in con- 
nection with central stations, that reference to it must 
not be omitted. It is employed at Shoreditch, and many 
other places, and is becoming a feature of the municipal 
electric lighting plant. 

The telephonic service had been found unsatisfactory 
and expensive in so many districts that a Select Com- 
mittee was appointed by the Houses of Parliament to 
inquire into and report upon the acquisition of 
the telephone service by municipal authorities. They 
met in May last, and in their report stated that they 
considered that the telephone business ought not to be 
the monopoly of a private company. We hope, therefore, 
that in the present year we may see some improvement 
made in the service which shall considerably lessen the 
cost to the consumer. 

The use of electricity for road carriages has made con- 
siderable progress, and in the metropolis electric cabs 
have been plying for hire for some time. We regret to 
see that as yet this business has not proved a financial 
success. In New York a charging station has been built 
of sufficient size to deal with fifty hansom cabs and 
fifty broughams. In Paris several types of cab have been 
used, but the maintenance of accumulators is so expen- 
sive that the electric vehicles have not yet succeeded in 
competing successfully with horse carriages. An ingenious 
electric gear was brought out by a Chicago inventor, in 
which the driving arrangement is solely due to the torque 
produced by the electric field in a dynamo driven by an 
oil engine at constant speed. Numerous inventors have 
been attempting to improve the design of secondary 
batteries, and although the manufacture of such batteries 
has not proved very satisfactory from a financial point 
of view, there are several types now upon the market 
which give better results than have hitherto been obtain- 
able. Experiment has shown that cells can be charged 
satisfactorily at constant potential difference, thus effect- 
ing a considerable saving of time, which is an important 
consideration in the case of motor carriage and tramway 
service. 

Improvements in arc lamps have recently been made 
which enable them to be used direct upon 100-volt 
circuits, and even with higher potentials; and although 
the enclosed form of lamp has the advantage of burning 
for about ten times as long as the open type, it has been 
found to have certain disadvantages in the numerous 
breakages of the inner globe, which somewhat detract 
from the value of the apparatus. We have already 
alluded to the improvement in the ordinary incandescent 
lamps, and we now learn that a new form of lamp has 
been invented by Mr. Stearn, which will, however, 
require a very high voltage alternating current. In the 
United States Mr. Moore exhibited at New York asystem 
of vacuum tube lighting on somewhat similar lines to that 
described some years ago by Mr. Tesla. 

Wireless telegraphy has attracted a good deal of atten- 
tion, and during the past year successful experiments 
were made between the Houses of Parliament and St. 
Thomas’s Hospital ; in various parts of the country by 
Mr. Preece and the Post-office authorities ; and Professor 
Lodge described his new apparatus, which is the out- 
come of his well-known experiments upon tuned 
circuits. Quite recently Mr. Tesla, in the United 
States, has suggested the possibility of transmitting 
current through the upper rarefied strata of the atmo- 
sphere. 

The subject of improvement of traction upon canals 
has recently attracted more attention, and the public 
has been informed of the very backward state of canals 
in thiscountry. While numerous experiments have been 
made of late years in France and Belgium, little has 
been done here. It is difficult now to realise the 
amount of traffic which there was upon the canals before 
the introduction of railways, but the proprietors of the 
latter have in most cases acquired the former and paid 
little attention to their condition. It is probable that 
some improvement will be made very shortly in this 
direction, and that upon the principal waterways some 
system of electrical haulage will be adopted. Main- 
tenance rates upon canals are so low that it will probably 
be found cheaper to carry heavy goods traffic to the 
metropolis in this manner with electric traction rather 
than pay the high railway rates now in force. Electrical 
haulage was recently introduced upon the the River Wey 
at Guildford with the overhead wire system. The 
Thwaite system, with a rigid bar carried upon posts, 
and having a small motor truck, has also been tried in 
some places. 

In the United States on the Miami and Ohio Canal a 
motor car has been introduced which runs upon rails on 
the tow path, and is fed with current from overhead 
wires, sothat there is no lack of attempts to improve the 
present bad condition of affairs. 

The electrical transmission of power in factories and 
workshops has made considerable headway, and during 
the part year the fine new works of the Linotype Com- 





pany, near Manchester, have been opened, and electricity 
on the direct-current system is used throughout the 
establishment. At the Bristol Wagon Company’s works 
the three-phase system has been adopted, and experts 
differ in their opinion as tc the relative advantages of 
the various systems. The motor business has vastly in- 
creased of late, and it appears impossible for British 
makers to cope with the demand. We see on every 
hand American motors in use, and American starting 
switches, and the prices compare very favourably with 
those of British firms. We are surprised that so little 
has been done in this country in the production of starting 
resistances and switches for motors; we are not aware of 
any British-made apparatus with automatic ‘“ no voltage 
release’ or “automatic cut out.” Possibly during the 
present year some firm will consider it worth while 
to compete for this trade. Many of the British- 
made articles are very clumsy and inefficient, and 
although the water resistance with movable plates 
of zinc may be deemed satisfactory in certain cases, 
we feel sure that the British manufacturer will not per- 
mit the profits from the sale of such large numbers 
of starters to go abroad in future. These apparatus fill 
a decided want. One of the chief difficulties in standard- 
ising apparatus here is the ridiculous number of standard 
voltages employed by the supply companies and muni- 
cipalities. In the case of direct-current supplies, a few— 
such as 100, 110, 150, 200, 220, 250, 400, 440, 500 volts 
—may be cited. Some of these seem specially selected 
to give difficulty in readily procuring stock apparatus. 
Satisfactory alternate-current motors for monophase 
currents are now procurable of both British and foreign 
makers, but the ready sale of these is also very greatly 
impeded by the absolute want of uniformity in the fre- 
quency of the various supply companies; the extra cost 
entailed upon both seller and buyer is very considerable. 
For mere testing purposes, during the past year we are 
assured that one maker has been put to considerable 
expense, as it is practically essential to transport the 
motors to a particular district, where a current of the 
desired frequency is supplied, in order to be perfectly 
certain of the satisfactory working of the motors 
before sale. 

The Réntgen rays have now entirely passed beyond 
the experimental stage, and are in practical use. It is 
stated that a potential of 100,000 volts is needed to pro- 
duce them strongly. The apparatus is now used in the 
usual hospital practice, was found of considerable service 
in the last Egyptian campaign, and also for the treatment 
of the Prince of Wales after his accident, while quite 
recently it has been employed in ambulance practice by 
Volunteer corps. Apart from surgical use, it has also 
found employment in metallurgy, as it has been proved 
possible to discover if gold is present in samples of quartz. 

In surgery it has been found that electrolysis may be very 
successfully used in the treatment of nevus, goitre, and 
as a depilatory. The production of ozone has now passed 
entirely beyond its laboratory stage, and large ozonisers 
are being used for the treatment of sewage eftluent. The 
efficiency of the apparatus has hitherto been somewhat 
low, but attention has during the past year been devoted 
to it, and a recent apparatus has given a far higher 
result. At Maidenhead the late Professor Kanthack 
reported favourably upon the results obtained. Chemical 
industry is being gradually revolutionised by the employ- 
ment of electricity. There is now at St. Michel an 
electrolytic chlorate works, where from 3000 to 4000-horse 
power is used in the manufacture of the chlorates of 
potassium and sodium by the Gall and Montlaur process. 
The process recently brought out by Mr. Swinburne for 
the treatment of refractory sulphide ores should not be 
overlooked. The Cowper-Coles electrolytic cyclic process 
for the treatment of refractory ores is now commercially 
used, and the zinc dust which was at first difficult to deal 
with is, we understand, successfully employed in the 
electro-zincing process, designed by the same inventor. 

The electrolytic process is now also used in the produc- 
tion of white lead, and still more recently for the 
recovery of gold from cyanide solutions. The electro- 
thermal production of phosphorus is being used at the 
Greisheim Works, near Frankfort, and the Dumoulin 
system of copper depositing is in use on a large scale at 
Widnes, in Lancashire; this process is very similar to 
that of Elmore, except that on the Dumoulin system 
the roughness of the copper deposit is stated to be 
corrected by means of strips of sheepskin which hang 
over the revolving cylinder, and this takes the place of 
the agate burnisher employed in the Elmore process. 

Quite recently the study of the effects of electricity 
upon the growth of vegetation has received careful inves- 
tigation, and the results obtained by experiments in the 
physical laboratory of the University of Helsingférs 
were given to the public last year. The research labora- 
tory for engineering matters, which has been so long 
advocated, should now be able to afford considerable 
information to the engineer upon points which he is 
unable to study owing to lack of opportunity. 
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In taking a survey of the proceedings of the past year 
relating to the provision for the accommodation of the 
shipping in this country, the fact that becomes most 
striking is the great activity that prevails all round the 
coast in improving docks and harbours, in providing for 
larger vessels of deeper draught, and in bringing the 
equipments for loading and unloading vessels up to 
modern requirements. In looking through the long list 
of works completed during the past year, or in progress 
or in contemplation, it will be seen that there is hardly a 
port of importance in the kingdom where there is not 
some new work going on. The provision also that is 
being made for the building and shelter of the increasing 
number of the vessels of the Navy is equally striking. 

The past year will be memorable for the commence- 
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ment of the works of the great national harbour of 
refuge at Dover, an undertaking which has been under 
consideration for more than half a century. Although 
more than a year has elapsed since the contract was 
placed, the visible progress has not been much, the time 
having been occupied in preparatory works, and the 
construction of the sea wall at East Cliff, which will 
reclaim twenty-one acres under the cliffs, the concrete 
blocks for which have been made at Sandwich. The 
sloping of the cliffs above the reclaimed land has also 
been proceeded with, and the contractors’ railway from 
Martin Mill to Dover. It was not, however, until the 
end of December that a commencement was made with 
the sea works, and the first pile driven for the extension 
of the Admiralty Pier, and the first concrete block for 
the wall cast. Very great inconvenience and delay to 
the cross-Channel service has been felt during the stormy 
weather that prevailed during the autumn and early 
winter, and frequently owing to the swell set up in the 
harbour the packet boats have had to go to Folkestone 
to land and embark their passengers. Previous to the 
construction of the works now being carried out by the 
harbour authorities, Dover Harbour was always con- 
sidered a safe port, and it was a very rare occurrence 
when the cross-Channel steamers were unable to enter 
and land and embark their passengers under the shelter 
of the Admiralty Pier. The works now being carried out 
and approaching completion comprise a pier or jetty ex- 
tending out from the shore across the harbour in an 
easterly direction, and enclosing an area of 75 acres 
between it and the Admiralty Pier. On this jetty are to 
be erected a covered water station, into which the mail 
packets are to run alongside the mail trains. As this 
jetty extended outwards, a rolling swell was set up between 
the two piers in rough weather, which increased in 
magnitude as the pier advanced, until at last it became 
so bad that it was unsafe for the steamers to enter the 
harbour, and quite impracticable to land passengers. In 
the original design for this commercial harbour it was in- 
tended that the Admiralty Pier should be extended sea- 
wards in a direct line nearly at right angles to the present 
structure. When, however, there seemed a prospect of 
the harbour of refuge proceeding, the Adiniralty caused 
this extension to be suspended, and consequently the 
new enclosed harbour is now open to the sea, and the 
waves during gales rolling in are reflected backwards and 
forwards between the two piers, setting up the swell 
which has rendered the harbour unsafe in rough 
weather for the present. It is now intended under 
the Admiralty plan to extend the pier 2000ft. sea- 
ward, and when this is done it will overlap and 
shelter the entrance, and it is expected that the in- 
convenience now felt will cease. Recently a conference 
of the various authorities interested was held, and a 
strong request sent to the Admiralty to hasten on this 
portion of the work. Instructions have since been given 
that the extension of the Admiralty Pier shall be pushed 
on as rapidily as circumstances will permit. 

Another large Government contract that has been let 
during the year is that for the new harbour works at 
Gibraltar, the cost of which is expected to amount to 
£3,150,000. This includes the extension of the present 
wall; anew detached mole; deepening of the enclosed 
harbour and extension of the dockyards ; also increased 
accommodation for commercial vessels. Part of these 
works has been in hand for some time past. The total 
amount granted by Parliament under the Naval Works 
Act of 1897 for the works at Gibraltar is four and a- 
half millions. 

The work of constructing the large dam at Keyham for 
the new Government naval docks, the contract for which 
amounts to £3,000,000, has made satisfactory progress 
during the year, the first section of the great coffer- 
dam, 1} miles in length, having been completed a few 
months ago. This contract, commenced in 1896, is 
expected to occupy seven and a-half years. 

At Alexandria it is proposed to construct a new graving 
dock, 600ft. long, capable of accommodating vessels 
drawing 30ft., or any that are capable of passing through 
the Suez Canal. At present Alexandria has only a float- 
ing dock, and one where repairs can be executed is much 
needed. The construction of this dock forms part of the 
conditions under which the Khedival postal steamers 
were sold at the beginning of the year to a British 
syndicate. 

Coming to commercial works, in Wales the large 
extension dock at Barry, which has been in course of 
construction for some time, and which is provided with no 
less than fifteen tips for the loading of coal into vessels, 
was opened during the latter part of the year. The 
construction of this dock was fully described in Tur 
ENGINEER of December 2nd, 16th, and 23rd. At Cardiff 
the contract for the new Bute Dock, the Act for the con- 
struction of which was obtained in 1894, was let during 
the year for £550,000, and the works are now in progress, 
the time for completion being four years. 

The promoters of the Windsor Dock Bill, who practi- 
cally were the Taff Vale Railway Company, succeeded 
in their second attempt in getting their Bill passed by a 
Committee of the House of Commons during the past 
Session, but it was subsequently thrown out by the 
Lords Committee. It was anticipated that a fresh 
attempt would be made to get this dock passed in the 
coming Session, but just previous to the time for de- 
positing the plans an arrangement was come to by the 
Cardiff, Rhymney, and Taff Vale Railway Companies, 
under which it was settled that no further application 
should be made. The Cardiff Railway Company also 
failed to obtain power for the conversion of the Aber- 
dare and Merthyr Canals and the greater part of the 
Glamorganshire Canal into a railway. At Swansea the 
extension of the Prince of Wales Dock, which has been 
in course of construction since 1896, was opened for 
traffic in April; and a further contract was Jet in the 
autumn for making a new entrance to the South Dock, 
at a cost of £80,000. 

At Port Talbot the works of the new dock have been 
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gufliciently advanced during the year to admit vessels 
of from 2500 to 3000 tons, to load at the coal tips. 
The original dock was constructed by the Governors and 
Company of Copper Miners, and opened in 1837. It 
claimed to possess the largest lock in the Bristol 
Channel. In 1865 the company lengthened the lock and 
constructed a breakwater, but five years later the com- 
pany went into liquidation, and it was not until 1890 
that steps were taken to develop the coalfields in the 
neighbourhood, which cover 100,000 acres. The present 
dock and railway company was afterwards formed with a 
capital of £1,214,000. A new dock covering 24 acres 
has been constructed, with a depth of 28ft. 6in. on the sill 
of the lock at neap tides and 33ft. at spring tides, and a 
length of 450ft. by 110ft. wide, and an entrance 60ft. 
wide. 

In the early part of the year the Corporation of Ply- 
mouth decided not to proceed with the Bill for the 
improvement of the harbour, and the construction of a 
deep-water picr for the accommodation of the large 
passenger steamers, at a cost of £1,000,000, for which 
they had deposited plans and given the usual notices. 
In addition to considerable local opposition to the 
scheme, the Admiralty had given notice that it would be 
opposed on national grounds, as being prejudicial to the 
naval interest of the port; the only condition on which 
they would give their consent being the removal of two 
large shoals which form an obstruction in the waterway, 
the removal of which would have involved a further 
expenditure of £200,000. 

At Bristol no progress has yet been made in providing 
further deep-water accommodation for large vessels. 
Opinion is still strongly divided between three schemes, 
one for building a new dock at Avonmouth, one for pro- 
viding the accommodation at Portishead, and the third 
for dockising the river. Plans for the two former, pre- 
pared by the Dock engineer and approved by the Dock 
Committee, have only been brought forward to be finally 
rejected. In the meantime some of the more prominent 
members of the Corporation, including the chairman of 
the Dock Committee, contend that there is no present 
need for further accommodation, since the lock at Avon- 
mouth has been made available for the admission of 
larger vessels by the novel expedient of adapting the 
walls of the lock beyond the outer gates to receive a 
caisson, by which means the available length for locking 
vessels is extended by 40ft., or from 450{t. to 490ft. 
The time of locking vessels by this means occupies from 
lifteen to twenty minutes. This does not, however, get 
rid of the difficulty of dealing with the large steamers 
which are now running between Bristol and Canada, as 
the width of the dock is not suflicient to allow these to 
swing when other vessels are occupying the quays, and 
it is not considered safe to allow them to go out stern 
first. 

During the past year the completion of the extensive 
works which have been carried out by the South-Western 
Railway Company at Southampton have been completed, 
and the coping stone was set on the sixtieth anniversary 
of the laying of the foundation-stone of the original dock. 
Since the undertaking was taken over by the railway 
company, the business of the harbour has advanced by 
leaps and bounds, and at the present time eighteen great 
steamship companies trade to and from Southampton. 

On the Humber the chief event of the year was the 
withdrawal before it came into Committee, of the Bill of 
the North-Eastern Railway for adapting the old docks at 
Hull for the accommodation of a larger class of steamers, 
and the lodging for the ensuing Session of the plans for a 
new deep-water dock lower down the Humber, to be con- 
structed in conjunction with the Hull and Barnsley 
Company. 

At Middlesbrough, early in the year, a contract was 
accepted by the North-Eastern Railway Company for 
the extension of its dock at Middlesbrough, and the 
deepening of the lock and approach, and these works are 
now in progress. This company has also given in- 
structions for the preparation of plans for enlarging the 
timber dock at Hartlepool, and for increasing the quay 
space and providing additional staith accommodation. 

At Sunderland the Wear Commissioners have com- 
inenced an extensive scheme of dock extension and quay- 
side improvements, to meet the growing requirements of 
the port and the increased competition that is likely to 
arise when the proposed development of Seaham Harbour 
takes place. 

During the year an Act was obtained by Lord London- 
derry for handing over Seaham Harbour to a company, 
and for raising the necessary capital, estimated at 
£450,000, required for making a new deep-water dock and 
providing the most modern equipment and machinery 
for the shipping of coal. The plans for the new works 
have been prepared and approved, and it is anticipated 
that a start will be made with the works early in the 
new year. 

At Newcastle the dredging and deepening of the upper 
part of the river has been continued. The depths to be 
ultimately obtained are: from the sea to the Northumber- 
land Dock, 25ft. at low water; to the Swing Bridge, 
20ft.; to Scotswood Bridge, 18ft.; and above this to 
Hedwin Stream, 12ft. During the year a contract has 
been let by the Tyne Commissioners for re-building the 
sea end of the north pier at the entrance to the Tyne for 
£440,950. It has also been discovered that the storms 
of the previous winter have seriously damaged the rubble 
foundation of the south pier, and works have been under- 
taken for averting further damage, which are estimated 
to cost £30,000. 

At Blythe, which within the last few years has made 
rapid advances as a port for the shipment of coal, a new 
dock has been completed, which is intended for import 
purposes, and principally for the discharge and reception 
of mining timber. 

At Grangemouth, the construction of the new dock, for 
which the Caledonian Railway Company obtained powers 
in 1897, has been commenced. This dock is to have an 





area of 38 acres, with a lock 600ft. long, and an indepen- 
dent access from the Firth of Forth. 

At Leith, the works which were commenced five or six 
years ago, in order to make provision for the increasing 
trade, and also for the larger class of vessels coming to 
the port, have made considerable progress during the 
past year. These works include a new wet dock 1100ft. 
long and 550ft. wide, with an independent entrance, and 
also a lock connecting it with the existing Albert Dock, 
with depth sufficient to afford 30ft. at high water of spring 
tides. A sea wall to enclose 75 acres for quayage was 
finished a year or two ago. It is expected that 
another two years will elapse before the new dock is com- 
pleted and equipped ready for traffic. The coal tip 
which is in course of construction is to be capable of 
lifting 20 tons to a height of 50ft., this height being found 
necessary to load bunker coal into large steamers when 
light. The increasing trade at the port appears to war- 
rant the large outlay now being incurred. Since the 
construction of the Edinburgh Dock in 1883 a large 
transatlantic trade has grown up, there being now 
regular lines of steamers to New York, Baltimore, and 
other American ports. During the past ten years the 
tonnage has increased 64 per cent., or from 1,100,000 
tons to 1,800,000 tons, and the revenue 63 per cent. 

At Aberdeen an extensive scheme of harbour improve- 
ment has been decided on, in addition to the rebuilding 
of the graving dock at a cost of £125,000. The improve- 
ments include the deepening of the navigation to 30ft. at 
high-water spring tides, and also of the Albert Basin, 
tidal harbour, and river Dee, with other works calculated 
to bring the port up to modern requirements. 

On the Clyde a Bill promoted for the construction of a 
dock at Renfrew, after being before a Committee of the 
House of Commons for fifteen days, where, in spite of the 
strong opposition of the Clyde Trustees, it was passed, failed 
when it reached the Lords. The Clyde Trustees, to avoid, 
if possible, further attempts, such as were made by the 
promotion of the Renfrew Dock and of the Kilpatrick 
Dock in the previous session, have themselves deposited 
plans for the coming Session for two new docks to be con- 
structed in the lower part of the Clyde, which, if Parliaé 
mentary sanction be obtained, are to be fitted with the 
most modern requirements for facilitating the loading 
and unloading of vessels, and for storing the mer- 
chandise. 

In the Mersey, the works which have been in progress 
for some time past for improving the accommodation for 
shipping, and providing for vessels of greater length and 
deeper draught, have made substantial progress during 
the year, and several important works have been 
practically completed, such as the new Canada graving 
dock and the second coaling crane at the Herculaneum 
Dock. The new half-tide dock and river entrances, as 
well as the deepening and shed equipment of the 
Huskisson Dock, have been well advanced. The new 
tobacco warehouses at the Stanley Dock have made 
good progress, and it is anticipated that in about two 
years this trade will come into occupation of a storage 
installation superior to any accommodation provided 
at other ports. The space available for sorting 
the Irish cattle landing at the Prince’s Stage is being 
increased, so that 3000 beasts can be provided for, 
and the accommodation for the landing of passengers 
from the Atlantic liners is being furtherimproved. Owing 
to the great pressure of work now in hand by the staff of 
the Board, a new departure has been taken in letting the 
works of the first branch dock to the west of the Queen’s 
Dock to a contractor, it being stipulated that the work 
shall be completed in twenty-eight months. The dredg- 
ing operations on the bar have been continued, and the 
depth maintained at 26ft. at low water of spring tides. 
The finances of the Board appear to warrant the large 
expenditure that is now going on, in fact the complaint 
is that owing to the constantly increasing demand for 
accommodation for the larger class of vessels so rapidly 
being constructed, it is almost impossible to keep pace 
with the growing trade. During the past financial year 
the number of vessels paying dock tonnage reached a 
total of 24,664, representing a tonnage of 11,815,376; and 
as compared with the previous year an increase of 1024 
vessels and 341,955 tons, the increased receipts being 
£6091. The revenue showed a surplus of £162,880. 

This growing prosperity is not confined to Liverpool, 
for trafic has been increasing on the Manchester Ship 
Canal in a satisfactory manner, and it is anticipated that 
not only will the revenue for the past year admit of the 
payment of the full interest to the ordinary debenture 
holders, but also that there will be a considerable sum 
available for payment of interest to the Manchester Cor- 
poration on the £5,000,000 advanced by the city. The 
port of Manchester, though only four years old, has 
reached a tonnage of over 2,000,000 tons of cargo, and 
the income on the traflic rose from £97,098 in 1894 to 
£204,654 in 1897, and will be still greater for the year 
just ended. Vessels of 7000 tons now berth at the docks, 
and there are regular lines from the cotton ports of 
America, India, and Egypt. The sailing list shows com- 
munication with 150 ports of the world, and the coast- 
wise service is regular and frequent with London, Bristol, 
Glasgow, Dublin, and Belfast. During the past year the 
branch line of the Lancashire and Yorkshire Railway 
Company was brought into use, and a very considerable 
increase in the accommodation for the storage of 
petroleum has been made. 

Of foreign ship canals, the North Sea and Baltic Canal 
had an increase in its traflic, according to the last report, 
of 3148 vessels, and 621,327 registered tons, equal to 
33°61 per cent. The total number of vessels navigating 
the canal amounted to 23,108, of a total registered ton- 
nage of 2,469,795. Of the total number of vessels, 9398 
were steamers, and 13,712 small craft, the average ton- 
nage of the steamers being 205 tons, and of the other 
craft being about 40 tons. 

Both the Panama and Nicaragua Canals have occupied 
attention during the past year. The time of the con- 
cession from the Columbian Government for the construe- 





tion of the former will expire in six years, and a recent 
application by the company for an extension of the time 
has not been granted. The opinion of the officials having 
charge of the works is that it will not be possible to com- 
plete the works within the remaining period. The 
company has now constructed thirteen miles of the 
canal on the eastern and four on the western side; the 
cut through the Culebra Mountain is being rapidly pushed 
forward, several thousand men being employed. The 
great difficulty lies in dealing with the Chagres River, and 
it is anticipated that the time at the disposal of the 
company will not be sufficient to construct the two 
reservoirs which it is proposed to make on the top of the 
Culebra Mountain for the purpose of controlling the 
floods which come down this river. The application 
which has been made to the American Government to 
aid the company in obtaining an extension of time, and 
in otherwise aiding the canal, has not met with much 
success. The report of the International Commission, 
which has been engaged during the past three years in 
investigating the engineering, financial, and climatic 
conditions of the canal, although not yet made public, is 
believed to sustain the practicability of the undertaking, 
and to demonstrate that two-thirds of the work are 
already completed. 

The Nicaraguan Canal is just now attracting consider- 
able attention in the United States, and it is anticipated 
that there is a possibility of its being taken up by the 
President and made a national undertaking. A certain 
plausibility attaches to this report, as a canal from the 
Atlantic to the Pacific has become a matter of great im- 
portance for the passage of the vessels of the American 
navy since the acquisition of the Philippine Islands. 
The proposed canal has been under discussion on and 
off for fifty years. In 1884 a treaty was negotiated be- 
tween the Governments of the United States and the 

tepublics of Nicaragua and Costa Rica, for the construc- 

tion of the canal by America. The treaty, however, 
failed to obtain the authority of the Senate, and the idea 
of the construction of the canal by the Government was 
dropped. Asyndicate of Americans then took the matter 
up, the foremost of whom was Mr. Menocal, one of the 
engineers of the navy. He went out to Nicaragua on 
behalf of the syndicate, and secured the concession now 
held by the Maritime Canal Company. This concession 
will expire next year. In 1887 the company established 
works at Greytown, and commenced a survey of the 
canal, built a railway running out of Greytown for 
thirteen miles, commenced work on the canal at that 
end, and constructed a pier there. Altogether nearly a 
mnillion of money has been expended. In 1893 the works 
came to a standstill in consequence of the financial panic 
in the United States, and since then little or no progress 
has been made. In 1897 the American Government sent 
out a commission composed of an officer from the army, 
one from the navy, and a civil engineer. This com- 
mission is expected shortly to issue its report. The 
whole question will then again come before Congress. 
The cost of the canal has been estimated at anywhere 
between fifteen and twenty millions, and the time for its 
completion at five years. The length, including the 
passage through the lakes, is 176 miles, against 46, the 
length of the Panama Canal, and the time occupied in 
transit is put at 44 against 14 hours. 

In the autumn of the past year the formal opening to 
regular traffic of the canal at the Iron Gates of tke 
Danube took place. By the Berlin Treaty of 1878 the 
duty of the removal of the obstacles which the Iron Gates 
and the cataracts placed in the way of the navigation 
was entrusted to Hungary, and the works have been 
carried out by that State. The Greben rock was blown 
up in 1890, and six years later the waterway was 
opened, but it has not been open for internal navigation 
till a few months ago. A further deepening of the water- 
way is still required. The opening out of communica- 
tion between Central Europe and the Black Sea will, no 
doubt, add largely to the commerce which has already 
so greatly increased since the improvements carried out 
under Sir Charles Hartley in the lower reaches of the 
Danube. Of the average tonnage, more than two-thirds 
is carried in vessels belonging to this country. 

This summary of events of the past year would not be 
complete without some reference to the seventh meeting 
of the International Congress on Navigation, which took 
place at Brussels in July last, when many very import- 
ant papers relating both to inland and maritime naviga- 
tion were brought forward and discussed. The Congress 
was very largely attended by engineers and others 
interested in navigation works from all parts of the 
world. 








CATALOGUES. 


Bedford Engineering Company, Bedford.—lIilustrated price list 
of steam cranes. 

Alldays and Onions Pneumatic Engineering Company, Limited, 
Birmingham —Catalogue of turbines. 

Waliach Bros,, Gracechurch - street, London, — This is a 
pamphlet illustrating and describing an apparatus called the 
‘* Pneumatophor,” for supplying oxygen to miners, firemen, &c., in 
irrespirable atmospheres, 

A. Ransome and Co., Limited, Chelsea, London. Illustrated 
catalogue of wood-working machinery, sawmill and cooperage 
machinery for 1899.—This is an exceptionally handsome book of 
over 200 pages, with extensive notes on the use and applicability of 
the machines ; the illustrations, all woodcuts, are of excellent quality. 

Standard Pneumatic Tool Company, Chicago, Ill., U.S A. 
Catalogue ‘‘C” of piston air drills, piston air boring machines, 
pneumatic hammers, blow-off cocks, flue cutters, &c. &c.—This 
book is nicely printed and illustrated, and shows applications of 
the different tools. 

Hilles and Jones Company, Wilmington, Delaware, U.S.A. 
Catalogue ‘‘P.” Machine tools for working plates, sheets, hars, 
and structural shapes.—This catalogue is got up in best American 
style. We note that this company is resorting extensively to the 
adoption of electric motors for driving. 

Fairbank Brearley, Shipley.—Steam engines of various patterns 
are illustrated and described in this catalogue, and it should be 
pointed out that nearly all dimensions are given. In one instance a 
complete specification is appended. These are improvements that 
wo can recommend to manufacturers of machinery generally, 
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THREE-MOTOR ELECTRIC TRAVELLING CRANE. 





THE application of electricity as a motive power for 
operating overhead travelling cranes has now become so 
general that the accompanying illustration, with descriptive 
particulars of a modern type of three-motor overhead electric 
traveller, will be of interest. This crane represents a type 
which Messrs. Vaughan and Sons, of Manchester, have already 
supplied to a number of works, and on the occasion of our 
visit to their establishment they had just completed one for 
lifting 50 tons, which was being supplied to Messrs. Hick, 
Hargreaves, and Co., of Bolton, to be erected in their new 
boiler shop. Our illustration is taken from a photograph of 
of a 20-ton traveller of similar type, which has been erected 
by Messrs. Vaughan and Sons in one of their own shops, 
where it is now in operation, and it will be seen that perhaps | 
its most noticeable features are absence of complication in 
gearing and simplicity of design. This crane has a span of | 
45ft., a longitudinal travel of 300ft. per minute, and a cross | 
travel of 180ft. per minute, the girders and wheel boxes being 
of substantial design and workmanship, compatible with the 
work for which they are intended. The current is conducted 
along the gantry to the crane by two bare copper wires, and 
collected by means of a sliding contact bracket. The three 
reversing switches—Vaughan and Foster’s patent—are con- 
tained in the cage, where they are under the control of the | 
operator, and so arranged that the three movements of the 
traveller may be controlled either separately or simul- | 
taneously as required, They are of the liquid resistance type, | 
the cisterns containing a chemical solution. When the lever 
is in a vertical position the current is off, the forward and 
backward motions altering the direction of rotation of the | 
motors. Contact is broken on the surface of the liquid, and | 
there is consequently no sparking. 
The speed of the motors can be varied within consider- | 
able limits, and with a little practice the operator can 
manipulate the full load with extreme delicacy. The hoist- 
ing and cross-traverse motors are incorporated practically in 
the crab sides, the reduction of speed being accomplished 
by trains of spur gearing, suitable for two speeds of 
hoisting. The barrel is of cast iron, with right and left-hand 
grooves for the steel wire rope. This, while ensuring equal 
distribution of the load on each girder, and the lifting in a | 
true vertical line, effectually prevents overlapping, and con- 
sequently any danger arising from slipping of the load, | 
which is equally sustained by four parts of the rope. 
The head of the hook is fitted with hardened cast steel balls | 
and plates, which permit of the maximum load being freely 
revolved. The longitudinal motor is carried on brackets at 
one end of the girders, and, by means of suitable spur gearing 
and a cross shaft, motion is conveyed to one travelling wheel 
in each wheel box, ensuring smooth running and a freedom 





from any ‘‘cross-winding.” The three reversing motors, 
which are specially designed for these cranes, are series- 
wound for continuous current, the very disadvantages which 
render them unsuitable for regular service making them 
ideal for crane work. 


Messrs. Vaughan and Sons have adopted slow-speed | 


motors, which are so arranged that worm gearing is entirely 
dispensed with. Although larger and more expensive motors 
are required, the longer life, the elimination of comparatively 
high-speed gear wheels, and the consequent reduction of 
gearing, and the quicker reversing and stopping powers, have 
been found to compensate for the increased cost. Any risk 
through want of attention or carelessness is removed by 
means of a powerful automatic brake. When the current is 
switched on to the hoisting motor it puts into circuit an 
electro-magnet of sufficient power to raise the brake lever and 
render it inoperative at the moment when hoisting or lowering 
commences. The brake lever is ‘‘ held up” as long as current 
is switched on to the motor. The act of “ switching off” 
immediately, and without any attention whatever on the part 
of the operator, automatically applies the brake. The advan- 
tage of this is obvious, as if for any reason during working 
operations the current should fail, the brake magnet would 
instantly release the brake and allow it to take charge of and 
sustain the load. It is also fitted with a patented arrange- 
ment which enables it to be gradually applied, and whilst 


| securing effectual control of the load, prevents any undue 


shock that might arise through the brake being too suddenly 
used. 

A 30-horse power ‘ Castle ’’ dynamo—200 ampéres at 110 
volts, the armature running at a constant speed of 700 
revolutions per minute—worked from the ordinary line of 
shafting generates sufficient current for working simul- 


| taneously—(1) the crane with full load and all three motions 


at once; (2) efficiently lighting the shops by means of a 
number of arc lamps; (3) working one or two motors in 
connection with machine tools. 

It may be added that the 50-ton electric crane to which 
reference has already been made, has a span of 50ft. The 


| crab sides are each of double steel plates, firmly stayed 
| together, and fitted throughout with steel axles and shafts 


revolving in gun metal bearings. Two cast iron barrels are 
provided, grooved for steel wire ropes, each suitable for two 
speeds of hoisting, and fitted with the necessary clutch and 
clutch gearing for facilitating alteration by the operator. 


| Two powerful motors are embodied in the crab side, re- 


versible series-wound, and suitable for a voltage of 110. 
Machine-cut gear is used for the higher speed spur wheels. 
The cross-traverse motion is designed for a speed of 
100ft. per minute, and longitudinal motion for 200ft. per 
minute. We hope in a future issue to illustrate this crane 
by drawings. 








PASSENGER TANK ENGINE, 


Our supplement illustrates one of a group of powerful tank 
engines designed by Mr. R. Cronin, locomotive super- 
intendent of the Dublin, Wicklow, and Wexford Railway, 
for working the passenger traffic of that line, which runs 
through somewhat difficult country. The engine illustrated 
has been for some time working the main line traftic between 
Dublin and Wexford. The trains average ten passenger 
coaches. The line is the Irish dft. 3in. gauge, so that the load 
may be taken as about equal to twelve English coaches. The 
engines make 185 miles a day on 42 cwt. of Welsh coal, 
including lighting up. This is but 25-4 lb. per train mile—a 
very small consumption. 

All the bearing surfaces are exceptionally large, and the 
engine is so designed that should the necessity arise the 
17in. cylinders can be replaced by 18in. cylinders without 
any alteration of other parts. It will be noticed that the 
leading springs are spiral, making it very easy to get at 
glands,and lubricators. They are light, and cost less than 
half the prics of leaf springs. 

The principal dimensions of the engine are as follows :— 


17in. by 24in. 
5ft. Gin. diameter 
8ft. 9in. diameter 
1500 gallons 


Cylinders .. on ee 
Coupled wheels .. .. .. 
Leading and trailing wheels 
Water capacity . 


Weight in working order .. 52 tons 

Length over buffers as 82ft. Yin. 
Rigid wheel base .. 7ft. 10in. 
Total wheel base .. 2uft. 4in. 


Leading and trailing wheels ljin traverse 

Boiler pressure .. .. .. 160 Ib. per square inch 
2 aaeaiti tubes, 8238 

Heating surface “+7 fire-box, 128 

Total heating surface .. .. 951 square feet 

Grate area ee abl tes “es ew on ae 

Number of tubes .. és an 


10ft. Gin. long x 1} outside diameter 








ALMANACS, DIARIES, Xe. 





WE have received wall calendars from Mr. John M. Henderson, 
Aberdeen, and Messrs, Ashwell and Nesbit, Limited, Leicester. The 
first is a wall calendar of the “tear-off” monthly type, and the 
latter of the “‘tear-off” daily pattern, with Shakespearian 
quotations, 


Amopgst the latest of these seasonable publications we have 
received two wall calendars of the monthly “‘ tear-off ” style from 
Mr. Percy J. Neate, Rochester, and Messrs. W. H. Wilcox and 
Co., Limited, London. The Trent Navigation Company, Messrs. 
Robert Boyle and Son, Limited, Glasgow, have sent us a handy 
| pocket combination almanac and scale made of celluloid, 
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DESTROYER IKADSUCHI 


MESSRS, YARROW AND CO., LIMITED, LONDON, BUILDERS 








JAPANESE DESTROYER, IKADSUCHI. 

Ix our impression of the 23rd ult. we gave a description of 
the new Japanese destroyer, Ikadsuchi, and of a preliminary 
high speed trial made with this boat. We reproduce to-day 
a photograph of the vessel taken while she was on the trial in 
question and travelling at over 31 knots, from a tug, which 
had been specially sent down to the Maplins. Several photo- 
graphs were taken as the destroyer went backwards and 
a over the mile, our illustration being from one of 
these, 








DOCKYARD NOTES. 


THE abolition of a good deal of woodwork in our new 
ships seems likely to cause trouble by-and bye. A great many 
joiners are now without a use, and numbers have been dis- 
charged. With some sense of how hard this is on the 
unfortunate joiners, the authorities drafted some to lay 
decks and other “ shipwright’s work.” Although there is a 
scarcity of shipwrights, all of these are up in arms at the 
invasion of their special work; hence the beginnings of a 
pretty little wrangle, in which there is a good deal to be 
urged on either side. One or two of the local papers at 
dockyard towns have gone considerably into the matter, and 


if past experience of this indication of the wind’s duration | 
goes for anything, a small tempest is blowing up for the | 


future, 


_ Wuart is a “normal” coal capacity? The Majestic, for 
instance, is supposed to carry 900 tons; yet she rarely coals 
without taking in over a thousand, and when coaled for 
ordinary cruises the ships of this class always have close 
upon 2000 tons on board. In war time, by stowing coal 
about in cabins and so forth, 3000 nearly could and would 
be stowed. Theoretically, all coal beyond the “normal” 
will change the trim of most ships and reduce their speed ; 
actually our ships suffer nothing by it—thanks to the English 
form of hull. But apart from that, the Majestic, now lying 
alongside the jetty at Portsmouth with 2000 tons of coal in 


her bunkers, is not down to her water-line by a good foot. | 


The water-line is, of course, an occasionally deceptive guide ; 
still we have moved a good deal ahead since the days when 
ships designed for a belt with its upper edge 3ft. above the 
water level carried it in commission 1ft. below 





THE importance of coal supply, owing to our hearing little 
about trouble in that direction during the late war, runs a 
good deal of risk of being overlooked just at present. It is 
true that great attention is being paid to coal supply in the 
new American battleships, but speaking generally, the 
amateur critic is great on pooh-poohing coal supply just at 
present. Now our big coal-carriers, like the Majestic, could 


keep the sea in war time for perhaps a fortnight, before they | 


had to replenish bunkers. A good deal can be done in a 
fortnight, but a serious war will occupy @ great many fort- 
nights. To put the matter in another way, a Majestic can, 
allowing for all contingencies, operate within a 1500-mile 





foreigner (unless he will take mad risks) is chained to half, 
perhaps even one-third of that radius. One has only to take 
a@ map and study it a little while, to get some idea of the 
innumerable “ might be’s ” that lack of ‘coal puts out of court. | 








The EOL 


stock ‘and permanent way were also reported, viz.:—One 


| case of the bursting of a tube of an engine; eight cases of the 


failureof machinery, springs, &c., of engines ; 281 failures of tires ; 
two failures of wheels ; 122 failures of axles; five failures of 
couplings ; one case of the failure of a bridge ; 215 failures of 


| rails ; five cases of the flooding of the permanent way ; three slips 


Ar the same time it should not be forgotten that the | 


coming of liquid fuel and briquettes to some extent modifies 
this. More distance is got out per ton, both in speed and in 
economy. A comparison with recent foreign trials, with coal 
only, and with coal and oil mixed, shows this pretty plainly ; 
roughly, the mixture has stood for an extra knot. 


Ir is reported that Admiral Harris recently secured an old | 
torpedo boat that had come to grief. He set her afloat and | 
let fly. As the very first shell from the flagship hit her and 
she began at once to go down, the amount of practice secured | 
was not large. But the idea—it was born in France we must | 
admit—is excellent, because of its intense interest to the men | 
behind the guns. It created the feeling that they have an 
admiral with an eye to business—war business. In conse- | 
quence a feeling of confidence grows up which is very valuable. 
Any ‘thinking bluejacket ’’ asked to-day to name one of our | 
best admirals would more likely than not answer Harris at | 
once, simply because that admiral has impressed his person- | 
ality on the men under him to the extent of making them | 
thoroughly believe in his ability, and still more in his 
‘thinking it out.’’ Anda belief of this sort makes a wonder- 
ful deal of difference to a sailor’s fighting value. The naval 
battle of the future will be in all probability won or lost 
before a shot has been fired, the actual fighting will merely | 
apportion out the losses to either side. And the crews who 
believe in their admiral are those who will best survive the 


fearful mental strain in that dead silence, as fleet approaches | 


fleet and each waits the sound of the first gun. 





RAILWAY ACCIDENTS IN THE UNITED 
KINGDOM. 


THE number of persons killed and injured on railways in the 
United Kingdom “in the course of public traffic” during the 
nine months of last year ended Siatener 30th, as reported to the 
Board of Trade, was 867 killed, and 4510 injured, as against 860 
and 4458 in the corresponding period of 1897, Accidents to trains, 
rolling stock, and permanent way, caused the death of 27 and 
injury to 565 persons. Of those killed 16 were passengers, and 

| the injured included 495 passengers. Altogether, including acci- 
dents in which no personal injury was sustained, there were reported 
during the nine months, 29 collisions between passenger trains or 
parts of passenger trains ; 19 collisions between passenger trains 
and goods or mineral trains, light engines, &c.; 20 collisions 
| between goods trains, parts of goods trains, light engines, &c.; 
two collisions between trains and vehicles standing foul of the 
line; 17 collisions between trains, buffer stops, &c., of which 12 


in cuttings or embankments ; and six fires at stations. 

Of the 281 tires which failed, 16 were engine tires, two were 
tender tires, five were coach tires, 32 were van tires, and 226 were 
wagon tires; of the wagons, 161 belonged to owners other than 
the railway companies ; 167 tires were made of iron and 114 of 
steel ; nine of the tires were fastened to the wheels by Gibson’s , 
patent method, one of which left the wheel when it failed ; three by 
Mansell’s patent method, one of which left the wheel when it 
failed ; 192 by bolts or rivets; and 77 by other methods, three of 
which left their wheels when they failed ; 19 tires broke at rivet- 
holes, 96 in the solid, and 166 split longitudinally or bulged. Of 


the 122 axles which failed, 60 were engine axles, viz., 48 crank or 


driving, and 12 leading or trailing ; 10 were tender axles ; three 
were coach axles, and 47 were wagon axles; of the wagons 20 
belonged to owners other than the railway companies. Of the 48 
crank or driving axles, 18 were made of iron and 30 of steel. The 


| average mileage of 17 crank or driving axles made of iron was 


271,543 miles, and of the 29 crank or driving axles made of steel 
295,332 miles Of the 215 rails which broke, 58 were double- 
headed, 113 were single-headed, two were bridge rails, and 42 were 
Vignoles rails ; of the double-headed rails 36 had been turned ; five 
rails were made of iron and 210 of steel. 








THE SHIPBUILDING INDUSTRY. 
[From The Statist.] 

Last week we stated that the output of the Clyde in 1893 was 
466,832 tons, and of all Scotland 515,197 tons, as against 371,745 
tons in 1897, and that the orders with which the Clyde builders 
begin the new year amount to no less than 550,000 tons, or 
nearly 100,000 tons more than their entire work in the past year. 
This Scotch output amounts to not far short of one-third of the 
entire output of the United Kingdom, to which we now direct 


| attention. 





were caused by trains running into stations or sidings at too high | 


coming in contact with projections from another train travelling 
| on a parallel line ; 20 cases of passenger trains or parts of pas- 
| senger trains leaving the rails; five cases of 
trains or parts of goods trains leaving the rails ; 136 cases of 
| trains running through gates at level crossings or into other 
obstructions ; 15 cases of fires in trains or vehicles; and three 


radius and come back, or else go 3000 miles and fight, and coal | cases coming under the heading of miscellaneous accidents to 


at once after. 


This is not a very great deal; but the ordinary ' trains. 


The following accidents to, and failures of rolling 


oods, A&Xc., | 


a speed, and five were due to other causes ; one case of a train | 


Although the Clyde is the chief centre of shipbuilding, there are 
individual yards elsewhere which turn out a larger tonnage than 
any individual yard on that river. In Belfast, for instance, the 
birthplace of the big White Star liners, both the yards have turned 
out more than any Clyde yard. Messrs. Harland and Wolff, 
Limited, with seven vessels reach a total of 67,905 tons and 33,330 
indicated horse-power, four of the vessels being over 10,000 tons 
each. Compared with 84,240 tons put into the water in 1897 by 
this firm, this seems a set-back ; but then the figure for 1898 does 
not include the gigantic Oceanic, of 17,000 tons, which, although 

ractically ready, will not be launched until the 14th prox. Messrs, 

Workman, Clark, and Co.’s output for the year is 53,425 tons and 
32,820 indicated horse-power, in nine vessels, of which seven were 
over 5000 tons each. These are enormous figures, strikingly 
illustrative of the growth in size of ocean liners, this being the class 
of work for which Belfast has a speciality. But even Belfast does 
not make the record in industrial output. That distinction was 
reserved for West Hartlepool, where Messrs. Wm. Gray and Co. 
turned out no less than 72,323 tons in twenty-seven vessels, of 
which nine were under 1000 tons and twelve were over 3000 tons 
each. This record compares with twenty vessels and 47,462 tons 


| in 1897. 


| 


For the second largest output, both individual and aggregate, 
we have to go to the Tyne. There Messrs. C. S. Swan and 


| Hunter, Wallsend, make a good second to the Hartlepool yard 
| with a total of 68,696 tons in thirteen vessels, of which four were 


over 8000 tons and seven were from 3000 to 7000 tons each. 
Ranking next to Messrs, Harland and Wolff in total come Sir W. 
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G. Armstrong, Whitworth, and Co., Limited, with a total of 
54,379 tons in thirteen vessels, many of which were warships, and 
all of which together possess the enormous propulsive power of 
104,150 indicated horse-power. There are other good records on 
the Tyne—Palmer’s Shipbuilding and Iron Company, Limited, with 
41,824 tons ; Messrs. Wigham Richardson and Co., with 27,320 tons ; 
Messrs. John Redhead and Sons, with 26,708 tons, and so on, 
bringing the total for the river up to 143 vessels and 307,324 tons, 
an increase of very nearly 100,000 tons upon 1897. The Wear 
makes a good third with 262,969 tons, of which Messrs, J. L. 
Thompson and Sons account for 41,056 tons, Sir James Laing 
and Sons for 34,280 tons, Messrs. William Doxford and Sons 
for 33,463 tons, and Messrs. Short Brothers for 31,161 tons. 
The general range of size on this river was from 1000 to 3000 tons, 
but there were a considerable number over 3000 tons, and about 
half a dozen over 5000 tons. The Tees has never turned out so 
much work as in 1898, viz., 146,424 tons, of which Messrs. Ropner 
and Sons did 43,647 tons, Sie Raylton Dixon and Co., Limited, 
33,292 tons, and Messrs. Richardson, Duck, and Co, 33,011 tons. 
The general range of size on this river was between 1500 and 3500 
tons, but out of a total of fifty-two vessels—all steam—there 
were ten under and eight over that range. 

The Humber has had an exceptionally large output—33,880 tons, 
compared with 16,412 tons; but a large proportion of this 
represents the accumulation of arrears during the succession of 
strikes, which in this centre were spread over the last three years, 
This output included a cruiser and a couple of ‘‘ destroyers” for 
the Admiralty, a 6800-ton Atlantic liner, and a couple of big 
passenger boats; but for the most part it consisted of steam 
trawlers and “ fleeters,” and small coasting craft. On the Thames 
we find a record of 38,294 tons in 113 vessels, as against only 
6054 tons in 1897. Last year’s total was swollen by two battle- 
ships built by the Thames Ironworks and Shipbuilding Company— 
one for Great Britain, and one for Japan—which together 
represented about two-thirds of the tonnage. The rest of the pro- 
duction consisted of torpedo boats and ‘‘ destroyers” for both the 
British and foreign Governments, shallow-draught steamers for 
African rivers, paddle boats for the Thames passenger service, 
tugs, and the like. The Mersey now builds little of consequence 
when Messrs. Laird Bros, have no warships on hand, and last year 
the total output was only 4026 tons, as against 8207 tons in 1897. 
At Barrow, Messrs. Vickers, Sons, and Maxim, Limited, have turned 
out 24,079 tons, of which 11,000 tons represented a British first- 
class erniser, 6500 tons a cable-laying steamer, and 4800 tons a 
turret steamer. 

A comparison wil! be interesting of the output of all the 
individual yards over 20,000 tons: 


1898, 1897. 

Tons. Tons. 
Wm. Gray and Co., W. Hartlepool . 72,823 .. 47,462 
C.8.Swanand Hunter .... 68,696 .. 48,570 
Harland and Wolff, Belfast. . 67,905 $4,240 
Sir W. G. Armstrong and Co. .. 54,379 29,242 
Workman, Clark, and Co., Belfast 58,475 24,743 
Russell and Co., Port Glasgow .. 44,551 42,912 
Ropner and Son, Stockton .. 43,647 22,578 
Palmer's Shipbuilding Company ree 41,824 40,319 
J. L. Thompson and Sons, Sunderland .. 41,186 .. 33,176 
Wm. Denny and Bros., Sunderland... .. .. 35,800 25,120 
Fairfield Shipbuilding Company, Glasgow .. 35,105 .. 10,966 
Clydebank Shipbuilding Company, Glasgow = 34,500 23,121 
Sir James Laing and Sons, Sunderland... .. 24,280 15,937 
Wm. Doxford and Son, Sunderland. . .. 83,464 30,674 
Richardson, Duck, and Co., Stockton 33,011 15,039 
Furness, Withy, and Co., W. Hartlepool 32,396 16,235 
Wm. Hamilton and Co., Port Glasgow .. 32,017 5,600 
Short Bros., Sunderland .. .. .. .. $1,161 30,560 
Chas. Connell and Co., Glasgow 29,280 .. 27,583 
Thames Ironworks Company ; 27,850 . 193 
Wigham Richardson and Co. .. .. 27,320 18,217 
John Redhead and‘Son, 8. Shields .. 26,708 23,659 
A. Stephen and Co., Glasgow .. .. 24,418 21,379 
Vickers, Sons, and Maxim, Barrow.. 24,079 16,122 


D. and W. Henderson and Co., Glasgow -- 28,2908 .. 22,387 
Barclay, Curle, and Co., Glasgow - «- 20,700 5,310 
In the Government dockyards there were 73,090 tons of new 
vessels launched—four battleships, a first-class cruiser, two 
third-class cruisers, and two sloops—which will represent an 
expenditure of £4,575,120. There are two other third-class 
cruisers ready for launching, but not being yet afloat they are not 
included in these totals. And this output is greatly in excess of 
the average of the last nine years, as will be seen from the 
following :— 
Output of Government Dockyards. 


- Displace- Total Cost 
Year. No. of a. Cost. per ton 
vessels. — ay £ es 
1890 mis) tae eee 22,520 1,230,910 .. 49 00 
1891 ele he, 68,100 3,847,590 .. 56100 
1892 ee ie ee 50,450 2,920,430 58 00 
1893 < n> oe 0 1,729,450 - &8 00 
1S8y4 ee 1,803,510 .. 67100 
1895 ee 4,399,690 .. 60100 
1896 Sn fet ce ae 4,287,000 .. 59120 
1897 os oo oo @ 55 00 
1898 Sipe) oa ee ae 67 140 





The increased cost per ton this year is due to the armour and 
armament. The machinery for these warships represents a power 
of 91,800 indicated horse-power, but only 14,000 of that is supplied 
by the dockyards, all the rest being supplied by private engineer- 
ing firms, 

We now draw our threads together to show the whole 


United Kingdom Output of Shipping in 1898. 

























Total. 
Sailers. Steamers. 1898, 1897. 

No. ons. No. Tons. Tons. ‘Tons. 
Clyde -» « « 44.. 8,745 .. 284 .. 458,087 .. 466,882 .. 340,087 
Forth oc on — .. 81... 26,624 .. 26,624 13,235 
Zee ‘0 es 4... 200 .. 17... 14,092 .. 14,292 13,124 
Be en: se os. 5 ae, — . B.. F460 .. 7.449 9,349 
Scotland... .. .. 43.. 8,945 .. 360 .. 506,252 .. 515 
Dockyards ene —.. 9 7 
Tyne.. 5 .. 15,647 138 . 
Wear — — wns. a 
. ree _ — .. 52... 146,624 .. 
Hartlepools .. _ — .. 89 .. 119,040 .. 
Humber .. 2... 420... 2... MS 
Mersey 1 1,184 8 2,842 
Thames 76 1,055 37 37,239 
Belfast a — .. 16.. 121,880. . 
Barrow sh _ — .. 5.. 24,079 .. 24,079 } 35,292 
Other ports .. 7 S74... 3... 3... 4 fr 








Total. -» 878 

An increased production of 439,032 tons in one year is no mean 
achievement. It is a gain greater than the whole output of Scot- 
land in 1897—nearly as great as the total output of all the 
countries of the world—in ocean tonnage—put together in 1898, 
And it does not represent by any means all the work done by our 
shipbuilders and marine engineers, who have been actively em- 
ployed all the year in repairing ships and supplying new machinery 
to old ships, both for British and foreign owners. 

In the United States there has been a considerable amount of 
new tonnage turned ont during the year, but for the most part 
coasting craft, river boats, and big lake boats. There were, how- 
ever, one or two warships also, and Messrs. W. Cramp and Son, 
Philadelphia, launched no fewer than six ocean liners for the South 
American trade, of from 2000 to 5000 tons each. In Germany 
there has been active building at the leading yards. The Vulcan 
Company, Stettin, launched a cruiser for the German navy, and 
another for the Chinese navy, and they have still on hand two 
cruisers and six boats of over 10,000 tons each for the German 
mail lines, At Hamburg Messrs. Blohm and Voss launched 


. 223 .. 36,937 


1,626,317 ..1,661,853 . 1,222,821 











42,337 tons, including one boat of 10,000 tons, and another of 
12,800 tons ; and this firm has on stocks tonnage to the extent of 
65,000 tons. In France the principal output was of two Messageries 
Maritimes 6500-ton boats at La Ciotat. In Japan were built a 
1500-ton boat, a 2700-ton boat, and a 6000-ton boat—in all 10,420 
tons, not a bad record for quite a new industry. , 

The returns from foreign countries are necessarily imperfect, 
and the word ‘‘ tonnage” does not always represent the same 
capacity. But, in so far as we can obtain the figures, the following 
summarises the 


World’s Output of Shipping in 1898. 


Tons. 
Delted: Kingdom .. .. .« ss os «» os JOCK 
Canada Oe ee 18,000 
Germany .. ~ 171,800 
United States .... 116,000 
Holland and Belginin 49,200 
Norway and Sweden 26,360 
France .. par ee 26,77 
Italy 22,900 
Denmark 13,250 
(PR Cee eee 11,650 
Spain and Portugal .. 120 





Total 2,117,900 


From this it would appear that, apart from the United King- 
dom, all the maritime countries in the world have only turned oat 
456,000 tons of new shipping—not so much as Clyde builders alone 
have put into the water during the year, and very far short of 
what Clyde builders will produce in 1899, But the German yards 
have a tremendous lot of work on hand, and America is preparing 
to go into the shipbuilding industry on a large scale. 








ENGINEERING NOTES FROM SOUTH AFRICA. 


(From our own Correspondent.) 


IMPORTANT new railway projects are in hand just now in South 
Africa, and will shortly be put into execution, Inthe Cape Colony 
the ministry has expressed itself in favour of a policy of light 
railway construction. The new Railways Extension Bill proposes 
the building of 357 miles of railway, the total cost of which will be 
only £1,481,000. The line from Port Elizabeth to Avontuur, 177 
miles, will only be of 2ft. 6in. gauge. Other new lines are Malmes- 
bury to Piquetburg and Pickeniar’s Kloof, 100 miles, which will 
cost half a million ; Queenstown to Tarkastad, 31 miles, which will 
cost £92,250 ; and the line to Caledon, about 50 miles, which will 
cost £439,000. In addition this Bill provides for the payment of a 
subsidy of £485,000 to the Thames Ironworks Company for the 
construction of a line from Somerset East to King Williams Town, 
147 miles in length. The Cape ministry’s preference for light 
lines appears to be based upon the success of Lord Kitchener's 
desert railway in the Soudan, which cost under £3000 per mile, 
At least Mr. Sauer, the Minister of Railways, brought forward 
this instance in proposing the above Bill, and also said that he 
thought the Cape had always paid too much for its railways. This 
is an opinion which all railway authorities will not endorse. The 
contracts with the Ironworks Company have given rise to warm 
debate in Committee. 

The Cape Colony rate for rolling stock this year amounts to 
£430,000. 

A great deal of discussion has been aroused by the proposal to 
devote Government funds to the establishment of cold meat stores 
in the Cape Colony ports. It is declared that all such attempts 
have proved failures elsewhere, and there is no reason to hope for 
better results in South Africa. However, whether a Government 
vote is passed or not, the present scarcity of live stock in this 
country is certain to result in a very big demand for refrigerating 
plant for keeping imported meat. It is practically certain that 
the present duties on Australian mutton will before long be sus- 
pended in the Cape Colony, Natal, and the Free State. 

Trade in mining machinery on the Witwatersrand is not brisk 
just now, but there are some very heavy contracts pending in con- 
nection with new deep level operations. The decline in the 
November output is due to the hindrance to working caused by the 
drying up of some of the dams, but with the plentiful rains which 
have lately fallen this difficulty will be entirely removed. 

The engineer of the Select Committee of the Cape Parliament 
has reported that the harbour of Port St. Johns could be made a 
very good one with a small expenditure. A proposal to spend £1000 
for a new landing-stage and harbour improvements has consequently 
been abandoned, and before long a scheme will be presented fcr a 
considerable expenditure upon the development of the port. 








SLEDGE AND HAMMER HaNDLES.—The selection of these articles 
is a question all managers in engineering and shipbuilding works 
have to consider carefully ; the choice is limited. Many firms use 
the machine-made American hickory, others machine - made 
English ash; but very few use the cleft hickory or cleft ash 
handles. The American hickory handles are often preferred 
because of their whiteness—the dark brown part is inferior in 
quality—and finish ; others use sawn English ash, because of 
cheapness ; but the best possible handles that can he obtained for 
wear and durability are those cleft from small hickory or ash poles, 
In America, if really good handles are required, small hickory 
poles about 5in. diameter are selected, and split into quarters, 
These when dressed to shape are practically unbreakable ; but 
unfortunately for consumers at this end, the Americans do not 
export these, but keep them for their own use. As the cleft 
hickory is not obtainable, the best handles for lasting and safety 
are those made from small ash poles and cleft by hand ; but care 
has to be taken in selection, as poles grown in thick coppices have 
been forced in their growth, and the timber is light in texture. 
The great test of a handle isin the weight; if it is heavy and 
straight in the grain, it is a good one ; if light cr cross-grained, it 
is just the reverse. One advantage ash has over hickory is in the 
spring ; it does not jar or split, but springs back from the blow, 
an advantage the workman appreciates, 


THE EFFECT OF FIRE IN A FIREPROOF BUILDING.—While buildings 
may be made structurally fireproof, they almost invariably contain 
materials of an inflammable character, and this is especially 
the case in large office buildings, where the furniture, books, 
papers, doors, &c., will furnish fuel for a serious fire if once 
started. <A good test of the fireproof qualities of the tall office 
buildings so common in America was afforded on December 4th, 
when the upper floors of the sixteen-storey office building owned 
by the Home Life Insurance Company, in New York, were swept 
by flames from an_adjoining five-storey building of an inflammable 
character. A recess, or light shaft in the side of the taller build- 
ing, had windows on all three sides, and these were not fitted with 
iron shutters. The shaft acted like a chimney to the five-storey 
furnace below, and the flames broke the windows and swept into 
the building, driving away the firemen. The contents of the offices, 
the floors, doors, &c., were burned, but structurally the building 
was uninjured. The fire ate its way under partitions which had 
been carried down only to the floor, in order to meet various 
tenants’ views as to the sub-division of their offices, and some of 
the fireproof clothing on the steel columns was knocked off by the 
streams of water on the falling of material from the ceiling. The 
building was over 200ft. high, and the fire streams from the street 
could not reach above the eighth floor, or about 125ft. The 


building was equipped with hose on each floor, supplied from 
tanks, but when the rush of flames drove the firemen away, 
yee ogy be done but leave the interior to burn above the 
oor, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





NAVAL ENGINEERS, 


Str,—The comments in your issue of 16th inst. on what are 
sometimes called the ‘‘claims” of the naval engineers come as a 
surprise to those who are acquainted with your published advanced 
views on the naval engineering question—see specially the excellent 
article in your issue of January 2Ist. I venture to suggest, Sir, 
that on further consideration you may possibly change your views 
on the item you have fallen foul of, viz., executive titles, 

In their ‘‘statement” the naval engineers submit that a “corps 
of naval engineers may be formed and classed as a military branch, 
the officers being executive in their own department.” As the corps 
proposed is a military branch, the rank would naturally have 
military titles, which titles are accordingly submitted. Although 
there are natural reasons why executive officers—who may be con 
sidered to have vested interests in titles—should not at first 
welcome such proposals, and should resent them, the reasons why 
resentment should be shown outside naval circles are not so clear. 
Every service man would know that if the engineer officers were 
made a military branch, instead of civil, they would naturally 
have military titles ; no one has been in any doubt about that. 
Of course when the titles are stated in plain terms, it gives—on 
account of its newness—a shock to many; this is natural, But 
although, Sir, your advice to naval engineers to withdraw this 
item might be a politic measure, as far as affecting the immediate 
granting of other items—which you must acknowledge is by no 
means complimentary to those who would have to deal with the 
matter—it is to be hoped that the suggestion will not be acted on. 
The naval engineers’ scheme is intended to be as far as possible a 
finality, and if titles were dropped the incompleteness would be 
always in evidence, and the question would come on again almost 
immediately. It is much better that the whole scheme should be 
put forward now. 

I think, Sir, if you refer to your comments you will acknowledge 
that a certain portion was written without due consideration of its 
import. The engineer officers of the Navy have long been accus- 
tomed to the unscrupulous imputations as to unworthy motives on 
their part in seeking for titles, Such imputations come from 
those whose interests are supposed to be affected in the matter ; 
but they hardly expected such from your journal, and may well 
exclaim, ‘‘ Et tu, Brute!” There will be no question of ‘‘ borrowed 
plumage,” although the plumages will be more or less similar, and 
it need hardly be pointed out that the person of base ideas who 
wishes to pose for a brief moment as some one of more consequence 
than he really is, can do so now at any moment. There is no 
reason that I know of for supposing that such impostors are 
present in the ranks of those who advocate this change. I think, 
too, the imputation as to being ashamed of our profession may be 
referred to, It is most astonishing, Sir, that you can have so mis- 
conceived the feeling among engineer officers. The whole thing 
lies exactly the other way ; it is because of the importance of engi- 
neering in the Navy, and their pride in it, that the engineer officers 
—_ =e their status should not be inferior to that of the seaman 
branch, 

The struggles of the engineer officers of our Navy are identical 
with those of the U.S. Navy — the causes of dissatisfaction the 
same, and the effects the same. Dealing still with the question of 
executive titles, I would point out that there is nothing peculiar 
or novel in either of the navies with respect to the demand, 
About eighteen years ago, on the strength of Admiral Cooper 
Key’s Committee's recommendation in 1875, that engineer officers 
should be made executive officers, a scheme was brought out by 
these officers, proposing executive rank and titles. This roused 
such a storm among the executive officers that the engineer 
officers withdrew the claim. A year or two ago an essay—honour- 
ably mentioned—was read by Captain Rose, R.M.L.I., at the 
Royal United Service Institute, in competition for the gold medal 
offered for the best essay on the entering and training, &c., of 
officers and men for the Navy. The essay advocated for the 
engineer branch executive rank and titles for the engineer officers. 
This did not appear to be such a revolutionary notion as to cause 
much excitement among the many executive officers who were 
present at the discussion, And now once more the thing comes 
to the front in the ‘‘statement” of the engineer officers. 

In the United States navy, about seventeen years ago, the 
engineer officers drew up a memorial to Congress in support of a 
Bill conferring absolute rank and the title of that a on these 
officers. The memorial deals very clearly with the reasons for 
asking for titles, but shows no indications of these officers being 
ashamed of their profession, Quite the reverse. 

The struggle went on, and culminated two years ago in a Bill pre- 
sented to Congress by the Hon. F. H. Wilson, dealing with execu- 
tive rank and titles for the naval engineers. An extract from the 
Hon, F. H. Wilson’s article in the North American Review for this 
month—one of a series on the re-organisation of the naval personne/ 
—reads thus :—‘‘ Considerations such as these—i.e., the importance 
of engineering in the navy—led me, early during my service in 
Congress, to introduce a Bill giving to our engineer officers a 
position in some degree commensurate with the importance of their 
work and the weight of their responsibility. The main provisions 
of the Bill were those granting actual rank, military title, and 
adequate numbers to the corps of naval engineers, The popular 
appreciation of the value of engineering afloat as well as ashore 
was notably demonstrated to my associates and myself by the 
generous support which the measure received from many institu- 
tions of learning and engineering bodies.” This Bill ultimately 
led up to the ‘‘ Amalgamation Bill” now before Congress. 

[ think, Slr, I have now said my say with regard to the item in 
the naval engineers’ scheme to which you so much object. It 
completes a scheme which appears to be one best suited—barring 
amalgamation, of which we are not yet within measurable distance 
in our Navy—for putting the engineering department on a sound 
working footing with respect to the seaman department. 

Glasgow, December 3l1st. A NAVAL ENGINEER. 





THE PATENT-OFFICE LIBRARY, 


Srr,—You have recently opened your columns to a discussion of 
the alleged shortcomings of the above Library, As a constant 
reader at the Patent-office Library, I feel it only right to support 
Mr. Holloway in his statement that for quick reference work 
in special branches of science the present system cannot be im- 
proved upon. I do not, of course, speak for those who only use 
the Library at long intervals, and never thoroughly master its 
general arrangement. For this class of readers a card catalogue, 
under both authors and subjects, and a more legible numbering of 
the Library shelves, would doubtless be useful, and would save 
the courteous librarian, Mr. Hulme, and his assistants much 


trouble, But constant readers would make little use of this 
catalogue. 
With regard to the ‘‘up-to-dateness” of the books in the 


Library, I can, of course, only speak of my own particular branch 
of study. In this the Patent-office Library is better provided with 
modern works—English and foreign—than any library with which 
I am acquainted in London ; and I have always found Mr. Hulme 
ready to order for the Library any new books on the subject that 
I have suggested to him. Those visitors to the Library who 
grumble at the antiquity of the literature provided in their 
branches of study might with great advantage follow this plan. 

In conclusion, may I point out that it is hardly fair to criticise 
arrangements in the present Library, which are due to the deficient 
accommodation, are only temporary in character, and will not exist 
in the new building now in course of erection. 

December 30th, Joun B, C, Kersuaw, F.I.C, 
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RAILWAY MATTERS. 


Tur estimated cost of the Colne and district tramways 
js £51,000, 

Tne highest recorded weight on a single driving wheel 
in America is 114 tons, 


Ar a special meeting of the Nelson Town Council, a 
resolution adopting a light railway scheme from the centre of 
Nelson to the Colne borough boundary was unanimously adopted. 


Tur Board of Trade have recently confirmed an Order 
authorising the construction of light railways in the boroughs of 
Oldham and Middleton, and the urban districts of Castleton and 
Chadderton, in the county of Lancaster. 


Axout 75 per cent. of all American locomotive driving 
springs are made of jin, plates 3}in, wide. In a general way it 
may be stated that for ordinary weights of locomotives and con- 
ditions of track the deflection for driving springs should not be 
made less than 14in. for smooth, easy riding. 


Tus Uganda Railway has now reached Siniba Camp, 
240 miles from Mombasa, Considerable damage was done in 
November to the section last finished by a terrible hurricane and 
heavy rains, which washed away, not only the rails, but also some 
embankments, and did considerable damage to plant. According 
to the Central News, the enterprise has sustained a severe loss by 
the death of Mr. W. H. Harrison, one of the engineers, who died 
from the effects of a mauling by a lion, 


Tne death is announced of Mr. John E. Wooten, 
formerly general manager of the Philadelphia and Reading Rail- 
road, after a brief illness, aged seventy-six years. He was a native 
of Philadelphia and joined the Reading Railroad as a mechanical 
engineer in 1845, le rose to be the general manager of the 
company, a position which he occupied until 1886, when he retired 
from active service. Among his best known inventions was the 
Wooten fire-box to burn culm, which has been used on the Reading 
lines for many years, 


Tue directors of the London United Tramways have 
determined to continue their late service of cars throughout the 
night. Hitherto their regular service has terminated at the 
Chiswick depot at 1 a.m. each morning, workmen’s cars then com- 
mencing to run at 4 a.m., and continuing till 6 a.m., the regular 
service being resumed at 7.30 a.m. An arrangement of running, 
irangurated with the new year, will provide a thirty-minute 
service between the Broadway, Hammersmith, and Kew Bridge, 
and between Uxbridge-road Station and Acton, from midnight till 
7.30 a.m., when the regular service will be resumed. 


THE news that at last steps are to be taken to improve 
the London, Chatham, and Dover Company’s Ludgate-hill Station 
will be welcomed by all who have cause to use it. Upon inquiry 
being made at the offices of the company, it was stated that to 
prepare for the proposed improvements the company has decided 
to close the platform which has hitherto been used for main line 
traffic, and to send all except suburban trains from Holborn, 
through Ludgate-hill, into St. Paul’s Station, where passengers 
will be picked up. The alterations in the train service came into 
force on Sunday. The trains chiefly affected are those to and 
from Ashford, Maidstone, Gravesend, and Faversham. 


A COLLISION occurred on Sunday night at Witham, 
Essex, on the Great Eastern Railway. The train which leaves 
Maldon for Liverpool-street at 7.15 was entering Witham Station 
just as a cattle train was shunting into a siding. The signal was 
in favour of the driver of the Maldon train, and not noticing the 
cattle train, he dashed right into it. The cattle train was cut 
completely in two, several sheep being killed. Some half-dozen 
trucks were overturned, and a number of sheep liberated, 
the latter running all over the line. The Maldon engine had a big 
hole knocked in her tank, and the passengers, to the number of 
about thirty, were severely shaken and bruised, Six of the pas- 
sengers were injured. 


Tue problem of obviating the emission of sparks from 
locomotives is of long standing with our American cousins, and 
most elaborate devices have been brought out to remedy the 
evil. The best way to solve it and the only way to completely 
settle it, is to keep the sparks in the tire-box and burn them there, 
says the American Engineer. In order to accomplish this the fire-box, 
grates, and heating surface must be considered, as wel! as the front 
end, The losses from sparks are not to be neglected, and it is not 
sufficient to merely provide for getting rid of them after they leave 
the fire-box. Professor Goss has shown that popular judgment in 
considering spark losses to be small is entirely wrong. Under 
ordinary working conditions in common practice they may amount 
to more than 10 per cent. of the fuel value of the coal. 


THE question of high railway speeds on single lines is 
again to the fore. Mr. Behr, as is well known, advocates a 
Lartigue single-rail permanent way for a lightning express train 
service, and points to some actual results as witnesses on his side. 
He intends to apply early in next session for an Act of Parliament 
which will allow him to build a line between Liverpool and Man- 
chester. He wishes to convince the railway companies that their 
best policy would be, not to oppose his ideas, but to construct along- 
side their trunk lines a mono rail for express passenger service only, 
at 120 to 150 miles an hour. It would be perfectly practicable, he 
thinks, to utilise the slopes and side-widths of existing lines, so that 
the purchase of further land and deviations of roads, canals, Xc., 
would be practically unnecessary, the chief item of construction 
being the erection of a continuous metallic guide alongside the 
existing lines. 


Tur amalgamation of the London, Chatham, and Dover 
and South-Eastern railways has resulted in an arrangement which 
will be a convenience to persons having business in the neighbour: 
hood of London Bridge or Ludgate-hill. Hitherto passengers 
from the latter station for London Bridge on the South-Eastern 
system have been compelled to book at Farringdon-street, as they 
were not allowed to join the train at Ludgate, though they were 
permitted to alight from it at this point. They will now, however, 
be able to book through from Ludgate-hill to London Bridge, and 
so on to Deptford, Greenwich, &c. Another change is the running 
of three South-Eastern trains from Charing-cross and Cannon- 
street to the London, Chatham, and Dover Railway Station at 
New Brompton, near Chatham. Three up trains will also give 
New Bromptondirect access tothe South-Eastern system, vid Strood, 
on the North Kent line. The union of the railways brings Wool- 
wich Arsenal into direct communication with Chatham Dockyard, 


Amonest the railway Bills just published which have 
been deposited for consideration by Parliament next year are 
several of interest. The London, Brighton, and South Coast 
Railway Company is promoting a Bill to empower it to construct 
new railways, and to widen some of its existing lines. The 
new railways proposed are at Deptford, between the Deptford 
Wharf branch of the company and south side of Deadman’s Dock, 
and through the parish of Capel, commencing by a junction with 
the company’s Horsham and Dorking and Leatherhead line, near 
Holmwood, and terminating at Crawley by a junction with the 
Horsham and Guildford line of the company. The widenings 
proposed include one at Victoria Station, from the southern end 
of Grosvenor Hotel to Eoury Bridge, another near Streatham 
Common, a third near Balham, a fourth at Holmwood, and certain 
widenings of the company’s London and Brighton line. The Bill 
proposes that the company may apply their funds towards these 
railways and works, pa may raise for the same purpose, and for 
the general objects of their undertaking, any additional capital not 
excoeding £1,000,000, 





NOTES AND MEMORANDA. 


Tue iron production of the United States for 1898, 
according to Dun’s Review, has been 11,645,000 tons, or 2,000,000 tons 
above the previous highest record. The consumption has been 
large, and the stocks have been reduced by 370,000 tons. 


Tue Treasury has issued statistics of the exports to 
Canada for the first three months under-the full preferential tariff. 
Under the partial preference tariff last year they increased four 
million dollars. This year they increased five millions, to over 
twenty-eight million dollars, or nearly double the total of 1894, 


Tue Alfheim Company, Limited, who are the owners 
of large blocks of buildings in a central part of Christiania, esta- 
blished in 1897 a Permanent Exhibition of Building Materials in 
connection with an Exchange for the building trade, This under- 
taking having proved a success, the company has now decided to 
establish at the same place also a Permanent Machinery Exhibition. 
Foreign manufacturers, who might wish to open connections with 
Norway or extend their trade, if already introduced, may be con- 
fidently recommended to avail themselves of this opportunity to 
make their novelties known among the industrial classes of this 
place. Machines and appliances can be shown in motion without 
extra expenses for driving power, &c, This is obviously a great 
advantage to exhibitors, Those who might desire further particulars 
will receive prospectus, &c., on application to the Alfheim Com- 
pany, Christiania, 

A new pitch chain suitable for power transmission 
has recently been invented by Mr. V. W. Staunton, of Howth, 
County Dublin. It is a steel chain rendered somewhat elastic by 
the introduction of arched spring blocks alternately with the ordi- 
nary blocks. It is claimed that the curvature of the blocks—a 
combination of large and small arcs—enables a proper temper and 
tensile strength to be attained. The inventor says that ‘‘ the waste 
of energy occasioned by the unyielding resistance of the ordinary 
chain, as the driving force is being actually applied, occasions 
muscular friction and tires the rider much as would rowing with an 
oar devoid of all spring.” The analogy is scarcely permissible, 
however, for in rowing the power is applied at intervals according 
to the rate of progress, whereas in the transmission of power 
through the medium of a pitch chain the driving is practically con- 
tinuous, and theoretically the introduction of springs must result 
in a waste of power. 


Srricr regulations as to the sale and use of calcium 
carbide and acetylene in New York have been adopted by the Fire 
Department. According to the new rules, all calcium carbide in 
transit through the city and on storage must be enclosed in 
hermetically-sealed iron receptacles, and plainly marked ‘‘ Calcium 
carbide ; dangerous if not kept dry.” No single package must 
exceed 100]b. As tothe sale of the carbide, not more than 20 lb. 
either in bulk or in cartridges can be stored or kept in any building 
used for dwelling or mercantile purposes, and this amount can 
only be kept on a permit obtained from the Fire Department. 
This permit will provide that all quantities in excess of 2 1b. shall 
be in tight metal packages, and kept elevated at least 6in. from 
the floor, in a fire-proof safe located above the street grade. The 
manufacture, transportation, storage, sale, or use of liquefied 
acetylene is absolutely prohibited within the limits of New York. 
Provisions are made for the storage of calcium carbide in sealed 
receptacles in quantities not exceeding 100 1b. in isolated buildings 
of fire-proof construction, and the storage must be with a permit 
from the Fire Department, and the entire quantity stored not 
exceeding 500 lb. in the aggregate. 


Tue heaviest gales of the year just closed occurred on 
the 24th to 28th March, the 16th to 22nd October, and the 22nd to 
24th November. In the first case 36 lifeboats of the Royal 
National Lifeboat Institution were launched on service, resulting 
in the saving of 90 lives, and the landing of five other persons from 
vessels in dangerous positions ; in the second case 28 lifeboats were 
launched, resulting in the saving of 30 lives, and the safe landing 
of nine other persons from vessels in peril ; and in the third case 
there were 26 launches, resulting in the saving of 69 lives. In the 
March gale several of the lifeboats out on service were unable to 
return to their stations, and were compelled to put in elsewhere 
until the weather had moderated. During the month of August 
there were no less than 37 lifeboats launched on service, by which 
means 34 lives were saved. This number of launches was altogether 
abnormal, having regard to the time of the year. The long list of 
gallant services rendered by the lifeboats of the Institution during 
the year included the rescue of 682 lives, besides much valuable 
property, 22 vessels having been saved from total or partial loss. 
In addition, the lifeboats landed 137 persons, some of whom 
had taken refuge on light vessels, and others coming ashore 
as a precautionary measure, their vessels being in danger in 
stormy weather. Great assistance was also given in very many 
eases to fishing boats returning from the fleets or fishing 
grounds, but unable to make a harbour without help from a life- 
boat, owing to the badness of the weather. During the year the 
lifeboats were launched 367 times on service, besides which the 
crews were assembled on 76 other occasions, when it was thought 
that their services might probably be required. Rewards were also 
granted by the Institution for the saving of 74 lives by shore-boats 
or other means during the year, bringing up the total number of 
lives for the saving of which the society granted rewards in 1898 
to 756, and to 41,233 since 1824. The cost of maintaining the 
Institution’s fleet of 294 lifeboats in thorough efficiency is in- 
creasingly heavy, and the amount received in annual subscriptions 
and accruing from assured income is insufficient for the purpose, 
and the Institution requires further financial help. 


An interesting paper on Japanese swords, by Mr. 
Gilbertson, appears in the last volume of the ‘‘ Transactions” of the 
Japanese Society. The blades are made from metal, chiefly the 
deposits of magnetic iron ore and ferruginous sand, and in the 
opinion of many experts no weapons are superior to those pro- 
duced by the Japanese. The art of making the blades was at one 
time a secret, handed down from father to son, and master to 
pupil. The mode of manufacture is as follows :—A strip of steel 
is welded to a rod of iron which serves as a handle. A number of 
other strips of steel are then welded on the first until the mass 
measures 6in. or Sin. in length, lfin. to 2}in. wide, by fin. to 
in. thick. When raised to a suitable heat, this bar is doubled in 
half and then beaten out to the original dimensions. This process 
is repeated fifteen times. Four such bars are made, welded 
together, then doubled over, again welded and forged as before 
five times. So thin are the original strips of steel, and so often are 
they doubled over that it is estimated that a Japanese sword blade 
consists of 1,194,304 layers of metal. The bar is then beaten out 
from the 6in. or 8in. to the required length. Sometimes in the 
forging process the metal is hammered on the edge, and the in- 
instruments instead of being all steel are alternately a layer of 
steel and one of iron—a combination which produces beautiful 
markings representing fine wood grain or wavy lines. When the 
blade is complete it is scraped with a knife, and the tang—that 
part inserted in the hilt—is shaped. The blade is then roughly 
ground, and if the smith is satisfied with it, he generally signs his 
name upon the tang. Now it is ornamented, and the process is 
interesting. The blade is thickly coated with a mixture of clay, 
fine river sand, and finely powdered charcoal. When this coating 
is nearly dry, a design is traced upon it, cutting through to the 
blade. The weapon, when the coating is properly set, is plunged 
into a specially prepared fire, and when sufficiently heated—only 
by long experience can a man judge this—it is dipped into water 
or oil, The operation of sharpening in the case of a very fine 
blade sometimes requires fifty days to finish, the surface being 
gone over as many as twenty times. Finally, the blade is most 
minutely examined by the owner or by an expert, 





MISCELLANEA. 


An American contemporary announces the decease 
of Mr. Nelson Johnson, chief engineer at the Cramps’ shipyards, 
at his home in Philadelphia, aged forty years. He had been em- 
ployed in the yards from his boyhood, 


Ir has been announced in New York that an Inter- 
national Air Power Company, with a capital of seven million 
dollars, has been organised to supply London and other European 
cities with street vehicles propelled by compressed air, 


We learn from an American contemporary that 
experiments with flying machines, for use in war, are to be con- 
ducted by the United States Board of Ordnance and Fortifications, 
and the sum of 25,000 dollars has been appropriated for this 
purpose, 


Tue Glen Line steamer, Glenavon, which sailed on the 
29th ult. from Hongkong for London, has been totally lost. She 
struck on a rock off the Samoun Group. Captain Pithie headed 
his ship for Hongkong, but she filled rapidly, and sank between 
the Samoun Islands and Linting, in seventeen fathoms, one hour 
after striking. 


On Thursday afternoon, telegraphs our Birmingham 
correspondent, the Unmarked Bar Makers’ Association held a meet- 
ing and resolved to declare a further advance of 53. per ton, bring- 
ing up the basis price to £615s. This resolution was subsequently 
posted on Birmingham Exchange. It was the annual meeting of 
the Association, which has now been successfully established four 
years. When the Association started common bars were selling 
at below £5 per ton. 


BuiLpers, property owners, architects, and others who 
are interested in building operations in the metropolis, wiil wel- 
come the large map of the County of London which the pro- 
prietors of our contemporary the Buclder present this week as a 
supplement to their annual New Year’s Number. It has been 
specially prepared, by permission of the Building Act Committee, 
from the official map of the London County Council, and clearly 
indicates the boundaries of the surveyors’ districts under the 
Building Act, giving a complete list of the district surveyors, with 
their addresses and office hours, 


AccorDING to a report received at the Foreign-office 
from Mr. 8. H. Gastrell, Commercial Attaché to her Majesty’s 
Embassy in Berlin, an important discovery has recently been made 
by the Dortmunder Coal-boring Company in the neighbourhood of 
Nateln, in the district of Soest. They found there, on boring, a 
seam of coal at a depth of 464 metres. This discovery now proves 
that the beds of coal extend much further to the east from Dort- 
mund than it was formerly thought. The seam discovered is 
reported to be of very good quality. At the same time as the 
— was made a salt spring was found at a depth of 256 
yards, 


Waist undergoing a contractor’s test for a Brooklyn 
gas company recently the retaining tank of a gasholder, with a 
capacity of over a million cubic feet burst, through some cause not 
as yet determined, and all the water above the ground level 
instantly rushed out. Its volume was so great that buildings were 
wrecked by it, and it rushed through the streets with such force 
and volume that passers-by were carried away as by a river. The 
failure of the retaining tank brought down the entire overhead 
structure ; and the thin plates of the gas-containing tank were 
bent and torn inall sorts of shapes by the force of the water and 
the collapse of the heavy overhead columns and girders. The 
holder, according to the best cbtainable data, was a four-section 
telescoping tank, 174ft. in diameter and 160ft. high, when fully 
extended, with a retaining or sealing tank 178ft. in diameter 
and 42ft. deep, 17ft. of which was above ground. 


TE Budget of the French Naval Department for 1899 
has just been published. The total amount demanded for the 
Ministry of Marine in 1899 is 304,078,400f., or 17,121,454f. more 
than for the year 1898, About half that increase is absorbed by 
expenditure on matériel. The other half is attributed, first, to 
additions to the number of vessels in commission ; secondly, to the 
increase of the effective strength of the crews and marines, as also 
to the corresponding increase in the number of officers. In 1899 
France will have no fewer than 91 war vessels on the stocks, The 
building of 63 of these vessels has already been commenced. The 
construction of the remaining 28 will be undertaken in 1899. 
The total of the amounts set aside for that purpose is 121,000,000F., 
of which 96,000,000f. is to go towards paying for the building of 
new vessels, whereas 17,000,000f. is allowed for repairs and modi- 
fications of old ships, and 8,000,000f. for plant and _ general 
expenses. The amount of the credit for the repair and modification 
of old vessels is large, but the French Marine Department considers 
it urgent to increase the fighting power of the ships built ten or 
fifteen years ago by changing and modifying the engines and 
boilers and the guns. The 63 vessels now being built consist of 
4 ironclads, 11 eleven armoured cruisers, 4 cruisers, 8 torpedo 
destroyers, 2 submarine boats, 28 first-class torpedo boats, 6 small 
torpedo boats to be carried on board ironclads, 6 ocean-going 
torpedo boats, and 2 station gunboats. Thirty-eight of these 
vessels are to be completed and ready for service in 1899, viz., 
1 ironclad, 1 armoured cruiser, 3 cruisers, 8 torpedo destroyers, 
1 submarine boat, 17 first-class torpedo boats, 6 small torpedo 
boats for ironclads, and 1 station gunboat. Twenty-eight new 
vessels are to be laid down in 1899. 


At Patricroft, on Friday last, Mr. Howard Smith and 
Mr. Alexander Gray, Board of Trade Commissioners, concluded an 
inquiry into the circumstances attending the explosion of a boiler 
on November 19th at the works of the Halliwell Dyeing Company, 
Limited, at Monton, which resulted in the death of the fireman. 
The evidence showed that the boiler was Sft. high and 5ft. in dia- 
meter, and its history was traced from 1878, when it was being 
worked at a pressure varying from 40 Ib. to 80 lb. per square inch. 
It had changed hands on several occasions, at different prices, 
such as £5, £12, £25, and £52 10s. The last-named price included 
the cost of repairing and fixing and removing it from Bolton to 
Monton, It was insured with the Vulcan Boiler and General 
Insurance Company in 1896, the stipulation being that it should 
not be worked at a pressure greater than 401b. per square inch. 
The policy lapsed, as the premium was not paid in the following 
year. Two months after the purchase of the boiler by the com- 
pany, Mr. Charles Heaton, from whom Mr. Stewart bought it, 
handed the latter tke lapsed policy of insurance, and this was 
given by Mr. Stewart to Mr. Thomas Halliwell, who later dis- 
covered that the figures in the policy had been altered from 40 lb. 
steam pressure to 701b. It was not found possible to fix respon- 
sibility on anybody for this alteration. Just prior to the explosion 
the boiler was believed to be working at a steam pressure of about 
60 lb. per square inch. Mr. Howard Smith, in giving the judg- 
ment of the Court, said they gave credit to the statement of Mr. 
Halliwell, that he believed Mr. Stewart to be competent to 
examine the boiler, and to determine its working pressure. The 
explosion, however, was caused through the neglect of Mr. Stewart, 
whose fault was in putting himself forward as competent. At the 
time of such neglect he was not in the employment of the Halli- 
well Company. He never examined the boiler at all, neither did 
he attempt to gauge the thickness of the plates, and yet, with 
nothing to guide him, he ventured to state to Mr. Halliwell that 
it was fit for the working pressure of 701b. per square inch. No 
responsibility attached to the Halliwell Company. The Court 
would make an order against Mr. Stewart for a sum of £15 to be 
paid by him, and, if he had had the means, they would have made 
him pay substantially all the costs of the inquiry. These, it was 
stated, would be from £120 to £130, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


AUSTRIA.—GEROLD anpD Co., Vienna. 

F. A. Brocknavs, 7, Kumpfgasse, Vienna I. 
CHINA.—KgLLy anp Wa sn, Lrp., Shanghai and Hong Kong. 
FRANCE.—Boyveau anp CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—Asuer anv Co., 5, Unter den Linden, Berlin. 

A. TwerrmeveER, Leipzic. 
F. A. Brocxuavs, Leipsic, 
INDIA.—A. J. Compriver anv Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—Logscugr anv Co., 807, Corso, Rome. 
Booc4 Fergs, Turin. 
JAPAN.—Kg.Ly anp Wa.su, Lrp., Yokohama. 
Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Ricker, 1/, Nevsky Prospect, St. Petersburg. 
8. AFRICA.—Gorpon anv Gorcn, Long-street, Capetown. 
R. A. THompson anv Co., 33, Loop-street, Capetown. 
J.C, Juta & Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gortcu, Queen - street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney ; 262, 
Little Collins - street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprow anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MonrTrgat News Co., 886 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrernationaL News Co., 83 & 85, 
Duane-street, New York. 
Sugscription News Oo., Chicago. 
STRAITS SETTLEMENTS.—KeEt.y anv Watsu, Lrp., Singapore. 
CEYLON.—Wisayartwa And Co., Colombo. 
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Taz Enornger can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yeariy (including two double numbers) . £1 9s. Od. 


If credit occur, an extra charge of two pt ance and aixpence De annum 
will be made. Tue ENGINEER is reg tr abroad. 


A complete set of Tak Encrvegr can be had on gic say 


In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Fore’ Subscribers pa: in advance at these rates will 
receive THe ENGINEER weekly and post free. Subscriptious sent by 
oe Order must be accompanied by letter of advice t» the 
Publisher. 
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ADVERTISEMENTS. 


“7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Prices for Displayed Advertisements in “ ordinary " and “‘ special” posi- 
tions will be sent on application. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday ¢vening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 
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Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of THe ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICE. 


*," With this week's number is issued as a Supplement a Tiro-page 
” Engraving of a Tank Locomotive, Dublin, Wicklow, and Wer- 





ford Railway. copy as issued isher includes 
a y of this Supplement, and subscribers are requested to 
ify the fact should they not receive it. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended jor insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for ‘ai fe but as a proof of good faith. No notice 
whatever can be taken of 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


G. K. M. (West Bromwich).—We are much obliged by your kind letter. 

P. W. R. (London’.—A description of Wheelock’s gear is given on page 
140, vol. ii., of D. K. Clark’s ‘* Steam Engines and Boilers,” and in the 
first volume of E. Sauvage’s ‘‘ La Machine 4 Vapeur.” 

W. F. C. (Toronto) —Thanks for your letter. No doubt an addition to 
the weight of reciprocating parts of high-speed engines is bad. We 
are not at all clear that you are right in your views as to the reason 
why small clearance promotes economy. 

GarysporovuGH.—Your question is not very easily answered. The largest 
station in England is St. Pancras If by station you mean covered 
area, the largest number of lines of rails passes through Clapham Junc- 
tion ; but we are not certain that the acreage of that station is the 
largest. 








INQUIRIES, 


WAGON DOOR CONTROLLER. 

Sir,—Can any reader tell me where the description of a device for 
controlling the opening of the side doors of box wagons, and so saving 
them from injury, appeared recently ? 

January 2nd. Wz 





THE MARVIN ELECTRIC DRILL CO. 
Sir,—We understand that the Marvin Electric Drill Co., of Canastola, 
N.Y., have an agent in London, but are unable to trace his address. 
Could any reader, perhaps, put us in the way of finding it ? 
London, December 31st. B. anp L. 





THE CONDUCTIVITY OF RAILS. 

Sir,—I wish to get as much information as possible on the following 
points :— 

(1) Comparative electrical resistance between Bessemer rails and basic 
steel rails, as used for electrical traction. 

(2) The comparative wear between Bessemer and basic steel rails. 

(3) Would a rail of high resistance wear for a shorter period than a rail 
of lower resistance, or would the resistance not affect the wear ? 

Manchester, January 4th. C. E. F. 








MEETINGS NEXT WEEK. 


Society or Arts.—Wednesday, January llth, at 7 p.m. Juvenile Lec- 
ture on ‘‘Some Ways in which Animais Breathe,” by Prof. F. Jeffrey 
Bell. 

Roya Unirep Service Instirvtion, WHITEHALL —Tuesday, January 
10th, at 3.80 p.m. Lecture on ‘‘The Navy during the Reign of Queen 
Victoria,” by Capt. 8S. M. Eardley-Wilmot, R.N. 

DUNDEE INSTITUTE OF ARCHITECTURE, SCIENCE, AND ART —Thursday, 
January 12th, at 8 pm, in the Hall of the Young Men's Christian Asso- 
ciation. Lecture on ‘* Explorations in Jerusalem,” by Mr. A.C Dickie, 
A.R A. 

Tue InsTITUTION oF CiviL ENGINEERS.—Tuesday, January 10th, at 
8 p.m., Ordinary Meeting. Paper, ‘“‘ High-speed Engines,” by Mr. John 
Handsley Dales, Assoc. M. Inst. C.E —Friday, January 13th, at 8 pm., 
Students’ Meeting. Address on ‘The Application of the Science of 
Mechanics to Engineering Practice,” by Dr. Archibald Barr, M. Inst. C.E. 








DEATH. 


On the 27th ult., at Graz, Styria, at the house of his brother, Dr. 
Evorne F, A. Opacu, F.I.C., F.C.S., M.LE.E., aged 46 years, for nearly 
24 years connected with Messrs. Siemens Brothers and Co.'s electrical 
engineering works, Charlton, Woolwich. 
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TWELVE months ago, the most prominent factor in the 
trade of this country was the war between labour and 
capital. Hostilities had been in actual progress for 
months between employers and the Amalgamated 
Engineers, and the whole country felt the effects of a 
ruinous struggle. The history of that war has been fully 
set forth in our columns. It resulted, as we anticipated, 
in the total defeat of the men, and an enormous accession 
of power to the masters, who, sinking private differences, 
and forgetting antiquated rivalries, united to form a 
Federation of Employers possessing unprecedented 
powers. Peace was declared at the conference held on 
the 17th of December, 1897, and although a few remnants 
of the conflict still remained in evidence, work was resumed 
all over the country with the first day of the New Year. 
Thenceforth down to the present moment, Great Britain 
has had more work to do than it has been found possible 
to turn out, and so far from an unparalleled production 
sufficing to satisfy the demand, we hear on all sides of 
orders refused, and work accepted only under onerous 
conditions as to time of delivery. Not this country 
alone but all manufacturing nations appear to be busy, 
and trade prospects are excellent, as well for the distant 
as the immediate future. 

The position is in a sense remarkable and unusual. 
The minds of political economists are not a little exer- 
cised over the statistics of trade, and no small quantity 
of literature has recently been produced to explain figures 
which are really explicable on only one assumption, namely, 
that they do not represent any tangible fact. It has 
often been pointed out that all manufacturing countries 
import much more than they export. In not a few cases 
the value—on paper—of the imports is nearly twice the 
value—on paper—of the exports. The question is always 
asked, How can the importing country pay the seller? 
It is obvious that the payment cannot be made in gold. 
So far as Great Britain is concerned, an explanation is 
sought in some mysterious working of what is known as ex- 
change, while freightage is held to be sufficient to account 
for the rest. It is noteworthy that the political economist 
invariably maintains that a country which is importing 
more than it exports is on the road to ruin. Great 


Britain ought on that theory to have been ruined long 
since. The fact that she is more prosperous than ever 
ought to be good evidence that either the theory is 
wrong, or our exports are worth more than appears 
from Board .of Trade returns. A new problem has 
recently started up. The people of the United States 
have begun to export commodities on an enormous scale. 

The fact constitutes an exception to the rule just now. 
Here we have a nation exporting much more than it 
imports. How are the exports being paid for? Once 
more it is clear that the cost of the goods sent out is not 
defrayed with gold. Are we to assume that the United 
States are selling on credit? It is impossible to believe 
this. But even if they are, we are not greatly helped. 

It will be readily understood that, however long the day 
may be put off, payment must ultimately be made, 
and made with goods; the result being, of course, that 
in a little time the United States will have to take enor- 
mous quantities of goods from us or from other nations 
to restore the balance. This brings us at once toa matter 
of considerable importance about which very erroneous 
views are afloat. We are told that American competi- 
tion is a source of denger, and that the United States will 
soon be in a position to flood this country with goods of 
all kinds. The direct answer is that she cannot do this 
without taking goods equal in value from us, unless, 
indeed, she thinks proper to make us a present of coal, 
and girders, and tools, and oil, and corn. In one word, 
a great export trade means always a great import trade ; 
and our danger lies not in the possible flooding of this 
country with American goods, but in the United States 
absorbing the export trade of some other country, such 
as France, and excluding us. Ina word, we have nothing 
to fear from carrying on a big trade ourselves with the 
United States, but we have a great deal to fear in the 
way of the States monopolising trade with other nations, 
to our exclusion. But even of this there is at present, at 
all events, no sign, and the national workshops are more 
busy than they have perhaps ever been before. Nor is 
this great augmentation of output confined to Great 
Britain ; all the principal nations of the world are busy 
in the work of production. Those who see somethiny 
abnormal, something regrettable in all this, fail to perceive 
that it is only the natural result of at once a great 
augmentation in the number of consumers, and of im- 
provement in the standard of life. The population of 
the United Kingdom is probably in round numbers now 
40,000,000 ; in 1879, it was about 32,000,000. Thus we have 
now 8,000,000 more men, women, and children to be fed 
than had to be provided for twenty years ago, and the 
standard of living has besides greatly improved. The 
increase in the population of the United States has been 
enormous. Itis notsurprising, then, that the work done l y 
the nation augments by leaps and bounds. That which 
some persons would have us believe is abnormal, un- 
healthy, and deceptive, is after all neither more nor less 
than the natural growth of production following on the 
legitimate development of demand. 

But, it may be said, all this does not after all touch the 
fact that countries import more than they export. This 
is not so. Whatever might happen for a short time, it 
is clear that in the long run the nations of the Old World 
cannot go on for ever importing more than they export. 
Nor can the United States, on the other hand, go on 
exporting more than they import. The truth appears to 
be that the figures on which the whole theory of exports 
and imports is based are fallacious. The Board of Trade 
returns, for example, do not set forth accurately, or nearly 
so, the balance of trade. This is beginning to find its 
way into the minds of political economists, and within 
the last few weeks we have heard for the first time some- 
thing about the “hidden exports’’ of nations. What 
the words mean is not quite clear. That they are used 
at all is, however, satisfactory evidence that it is 
beginning to be understood that there are factors in the 
commerce of the world which may operate for the good 
of nations in a way not yet fully appreciated. From all 
which it may be gathered, we think, that there is no 
cause for apprehension in the activity of our national 
workshops; no fear of over-production, and, for the 
reasons which we have set forth, small ground to com- 
plain that the United States is likely to send us great 
quantities of goods. The theory that we are living 
largely on our national savings seems to be wholly un- 
warranted. All round us we see evidence of the accumu- 
lation of wealth, not of its dissipation. And so we enter 
on the new year with excellent reason to be satisfied, and 
with ample promise of peace and plenty. 


CIVIL ENGINEERING. 

It has been often remarked that the world is becoming 
very small. Viewed from one standpoint, from that of 
the comparative ease, facility, and rapidity with which 
we are now transported from any particular spot on its 
surface to its antipodes, the statement is true enough ; 
but looked at in a different light, the world is becoming 
larger. ‘‘ Regions Cesar never knew,” which, so far as 
the rest of the discovered globe was concerned, were to 
all intents and purposes practically non-existent. have 
been marked on the charts of our terrestrial sphere, have 
been admitted to the federation of nations, and to a 
share in the blessings of freedom, humanity, and civili- 
sation. Noone probably now anticipates that another 
America, Australia, or gigantic island in the Atlantic or 
Pacific oceans will spring, Delos-like, from the deep, to 
disturb the existing harmonious proportions of land and 
water. But there are still the forbidden Kingdom of 
Thibet, and vast tracts in China and other parts of Asia, 
and in the Dark Continent, unknown to any but their 
own savage aborigines. While we know the geographicel 
limits, size, and seaboard of many of these distant 
countries, large portions of their interior remain still to 
us a sealed book. It is impossible for any one not to 
have observed that there has arisen during recent years, 
in all the great States of Europe, a decidedly spontaneous 
and universal movement in favour of far-distant expedi- 
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by public bodies, and assistance afforded to those pro- 
moting and engaged in them. When properly organised 
and conducted, they eventually lead to the opening up of 
the hitherto unexplored districts, to the establishment of 
future commerce and trade, and, in some instances, to 
territorial aggrandisement. In all these national recla- 
mations, for which there is an almost inexhaustible 
field, the engineer always has had, and always will have, 
a very great—we will not say the greatest—share. 

Before, however, proceeding as hitherto, to attempt in 
the first place to obtain a professional horoscope, we 
propose to take a survey retrospective, present, and 
prospective of those events, works, and undertakings 
both at home and abroad, which may be fairly included 
in the title of our article. That will assist our readers as 
well as ourselves in arriving at an approximately accurate 
forecast of the state of engineering. 

One of the most important, and for its length, which is 
only one and a-half miles, and one also of the most expen- 
sive works undertaken last year within the metropolitan 
limits, was the widening of the Midland Railway at 
Kentish Town. Its object was to relieve the main lines 
of the Midland from the burden of the City traffic which 
was conveyed over them. The Metropolitan trains from 
Moorgate-street Station will in future have tracks of 
their own, which will run parallel to their former course. 
The whole construction of the retaining walls, bridges, 
and tunnels, is of a very solid description, and of a cha- 
raster which is to be found only in large cities and towns and 
in their suburbs. Their massive appearance is due to the 
fact that nearly the whole of the line in the neighbour- 
hood is situated in deep cuttings, and consequently 
requires very substantial side walls. It was also necessary 
to alter, divert, and re-construct a great number of 
existing sewers and drains, and to pull down or other- 
wise demolish one of the old retaining walls, in order to 
make room for the new tracks and the additions to the 
existing stations. The Central London Railway is 
steadily pursuing cityward its subterranean course, and 
but for the impediment to rapid progress unavoidably 
experienced at the Bank Station, the works would have 
been in a more advanced stage. As it occurred, the 
delay was due to the immense number of drains and pipes 
of all sizes and descriptions, and some of them of large 
dimensions, which were met with in this district. All 
these demanded special treatment, and required to be 
handled with care, and all necessary alterations carried 
out slowly and deliberately, so as to ensure the safety of 
the public, the security of superincumbent buildings, 
and the absence of danger to the men engaged 
in the work. It is confidently expeeted that under 
favourable circumstances the new line will be ready 
for opening in June or July next. It is probable 
that about the same time the City and South 
London Railway will have completed its extension 
to Clapham Common. Between its present terminus 
at Stockwell and its future at the Common there 
are two intermediate stations, and the building of 
all three is being actively pushedforward. The extension 
to Moorgate-street and the new tunnel under the Thames 
are in a forward condition. An important event in connec- 
tion with metropolitan railways was the opening for 
traffic in last July of the Waterloo and City Railway. 
This short underground route will enable the thousands 
of passengers arriving daily from the suburbs in the 
Thames Valley at the Waterloo terminus of the London 
and South-Western line to be directly transported in a 
few minutes into the very heart of the City. The new 
railway is designed somewhat after the pattern of its 
predecessor and prototype, the City and South London, 
but it has been constructed upon improved lines with 
respect both to location and numerous other details. 

The Baker-street and Waterloo Company has broken 
ground in the much-disturbed bed of old Father Thames. 
It was originally intended to work from both sides of 
the river, but the amount of money asked for wharfage 
prohibited all such attempts. As, therefore, in the case 
of the Waterloo and City line, it was decided to erect a 
central stage in the river, and a substantial structure of 
that description has been put up on the up-stream side 
of Charing Cross Bridge. Steam cranes and other 
machinery have been fitted up on the platform of the 
staging, some parts of the cylinders have been got into 
position, and the sinking operations will speedily be com- 
menced, for which purpose compressed air will probably 
be used. It is intended, we understand, to ultimately 
extend this line to Paddington and Euston. The City 
and Brixton Railway, for the construction of which 
an Act of Parliament was passed last year, which 
takes off from the City and South London in South- 
wark, does not appear to have made any start yet. 
Foremost among railway undertakings affecting the 
capital must be classed the Great Central, which is now 
fast approaching completion. It was in the latter part 
of June last that the first Government inspection of a 
part of this great and important line took place. The 
section inspected was comprised between the junction 
with the Metropolitan Railway outside Quainton-road 
Station and Finmere Station, and included about six 
miles of track. It was in the September following that 
the whole line from Annesley, ten miles north of 
Nottingham, to the depdt at Marylebone, which affords 
accommodation for over 300 wagons, was opened for 
coal traffic. This step will place the company in direct 
communication with the districts possessing the largest 
output of coal, namely, Nottinghamshire, Yorkshire, 
Derbyshire, and Lancashire, and will open up to the 
new route collieries which can turn out seventy million 
tons of coal per annum. In fact, the tapping of the 
districts in which these enormous stores of coal lay was 
one of the principal inducements to the prosecution of 
the enterprise. A further advance towards rendering the 
Great Central an accomplished fact was recently inaugu- 
rated, on November 8th, when a passenger train was 
run through from Manchester to the Marylebone 
terminus, doing the distance well up to time. It should 
be mentioned that the passengers consisted solely of the 











general manager and a party of the company’s officials. 
If we add to the railways already reviewed some small 
widenings and extensions on the part of the London and 
South-Western, the South-Eastern, and a few other of 
the principal railways, and also the various projects for 
which Bills have been deposited in Parliament for the 
ensuing session, we shall have pretty well exhausted for 
the present the subject of what we may term London’s 
internal railways. 

There is nothing of particular importance to chronicle 
with respect to either suburban or provincial railways, 
and in all probability it will be a long time before the 
example of the Great Central in constructing a new 
route to London will find an imitator. The Great 
Western may be credited with contributing a small 
branch of six and a-half miles between Piymstock and 
Yealmpton, in South Devon, which is not without advan- 
tage to the town of Plymouth. It is also interested in 
the Lambourn Valley Railway opened last year, which 
connects with the Newbury Junction, although the line 
is worked by the Lambourn Valley Railway itself. The 
works on the Great Western line, the Bristol and South 
Wales direct railway, though impeded by the heavy 
rains of the spring and early summer, are progressing 
rapidly. The line commences below Wootton Basset 
with a heavy cutting containing some 300,000 cubic feet 
of earth. Some of the embankments are well forward, 
and the foundations for several of the viaducts have 
been got in. Messrs. Pearson are the contractors for 
the work, and another eighteen months will probably be 
required to complete it. From an engineering point of 


view the undertaking isa heavy one. The merit of having | 


established a direct railway connection between the metro- 
polis and a very picturesque district of the North Cornwall 


coast is due to the London and South-Western Company | 
| and the two side or land spans will be 130ft. between 


by the extension of its Holesworthy branch to Bude, 
which is situated between Hartland Point and Padstow, 
a locality hitherto only reached by a local coach. There 
are several lofty viaducts over the Deer and Woolston 
valleys, which have mainly contributed to reduce a 
journey of a couple of hours to one-fourth of that time. 
The same company has a Bill in Parliament in which it 
is proposed, inter alia, to obtain powers for widening 
and extending the terminus at Waterloo, and to acquire 
the necessary land and buildings for that purpose. The 
more it requires and the more it takes the better, as the 
class of property extending southward of its present 
terminus is not of a class befitting a main thoroughfare 
in one of the greatest capitals in Europe. A new line 
was opened in the early part of the past year between 
Wrexham and Mold, which, so far as ownership is 
concerned, presents some peculiar and a little amusing 
features. The first section, from Wrexham to Brymbo, of 
the line belongs to the Great Western Company, the 
second, from Brymbo to Coed Talon, is the joint property 
of the Great Western and North-Western, and the third 
from the last - mentioned station to Mold holds under 
the North-Western as its owner. Another line deserves 
notice, which is the extension of the Great Northern 
tailway in the Leem valley in Nottinghamshire from 
Annesley to Sutton-in-Ashfield and Skegly and Taversall, 
which was run over as a passenger line for the first time 
in last April, although it had been previously worked as a 
goods and mineral line. It is twelve miles in length, has 
for its principal object the development of the mineral 
resources of the district, and in order to arrive at that 
desirable goal, the company has expended half a million 
sterling upon it. The London and Brighton Com- 
pany has completed its Croydon and Redhill widen- 
ing, and a line has been run through the Savernake 
Forest. The Ealing and South Harrow line, which is 
promoted by the Metropolitan District Company, is 
making good progress, and the same may be said of the 
little Sheffield district line. Reports respecting the Fish- 
guard and Rosslare Railway show that the developments 
are now taking form, and that the works, especially on 
the Fishguard side, are getting on well. This undertaking 
is of great importance as establishing a new route of 
communication between this country and Ireland. The 
Great Southern and Western Company of Ireland have 
now a complete service of rolling stock on the site. The 
proposed works include great improvements at Goodwick 
and alterations to the present harbour. 

Little or nothing has been recently accomplished in the 
matter of bridge building at home, though a few structures 
of that description, to which we shall refer presently, 
have been erected abroad, which from their dimensions 
and other especial features are deserving of notice. At 
the same time a somewhat new departure has been made 
in this country with regard to the materials employed 
and the method of construction adopted for arch bridges, 
which is well worth the attention of engineers. We 
allude to the building of concrete arches, whether of plain 
concrete, or of that material combined with iron or steel 
of different sections, from the hoop-iron lath to the rolled 
tee, angle, channel, or joist. Concrete bridges of this 
description have been erected both on the Continent and 
in America of very considerable spans, but for some 
inexplicable reasons, we have hitherto, as a rule, never 
got beyond dimensions which are comparatively insig- 
nificant. These bridges may all be divided into two 
classes, the simple and the compound, the latter being 
equivalent to the Monier system, in which the concrete 
is reinforced by the addition of steel sections. A concrete 
arched bridge having five spans of 45ft. was proposed to 
be erected last year over the Towy, but the Carmarthen 
County Council disapproved of the design. 

It is on the Mallaig Railway, which is an extension 
forty miles long in progress of construction of the West 
Highland line, that concrete arched bridges have been 
introduced on a large scale, both in numbers and in mag- 
nitude. Spans of 380ft. and 50ft. are common in the 
numerous viaducts erected, but the largest span is 
attained in a single arched bridge of 127ft. between the 
abutments. This is a very respectable dimension, and 
shows that this method of construction is gaining 
ground, but it is surpassed by those of similar structures 








abroad. An arch built altogether of cement concrete 
over the river Danube at Miinderkingen has a span of 
164ft., a rise of 16°4ft., and a depth at the crown of 
8ft. 3in., increasing to 3ft. Yin. at the springings. Both 
atthe abutments and the crown, steel hinges are introduced 
to enable a proper distribution of the stresses to be made, 
and to allow of slight alterations in the form of the arch, 
resulting from changes of temperature or from other 
external forces. This is the largest existing span example 
of a concrete arch, and is in every respect a very remark- 
able structure. The arch of the bridge on the Mallaig 
Railway has a depth at the crown of 4ft. 6in., which is a 
good deal in excess of that assigned to the specimen at 
Munderkingen, though the span of the latter is nearly 
40ft. more than that of the former. Whether the simple 
cement concrete or the compound Monier principle is 
that preferable for bridges of fairly large spans, is very 
much open to question. So long as the dimensions of 
the arch are limited to about 20ft. or 380ft. between 
supports, experience seems to have demonstrated that 
some advantage does accrue from the use of the Monier 
system, and especially in the case of their application to 
the arches of fireproof floors. But there is no evidence at 
present that these advantages obtain when bridges of much 
larger span are included. The Commission of Austrian 
Government engineers, appointed some three or four 
years ago to conduct a series of exhaustive experiments 
on the whole subject of concrete arches, were by no 
means particularly favourably inclined to the Monier 
system. It is worth noting that the design for the 
bridge over the Thames at Vauxhall is practically that of 
a concrete structure, although it is to be faced like the 
Thames Embankment with granite. There will be five 
arches, of which the central will have a span of 150ft., the 
two intermediate openings will be each 144ft. in width, 


springings. Over all, the bridge will have a total 
length of 760ft., and will be only 28ft. above 
Trinity high-water mark, thus reducing the present steep 
gradients almost to a level. It will be, moreover, the 
first bridge over the Thames intended to carry 
a tramway, and will, it is stated on good authority, 
be, when completed, one of the handsomest bridges 
over our metropolitan river. Though we certainly 
possess some handsome bridges over the Thames— 
Chelsea, Westminster, Waterloo, and Blackfriars to wit— 
there is plenty of room for more, and not in only quality 
but in quantity as well. Another between Blackfriars 
and Waterloo, and again between the latter and West- 
minster, are very much needed. We are glad to observe 
that the two girders erected for the widening of a couple 
of our principal London railways are both designed on 
the lattice principle. One carries the South-Eastern 
over the York-road, at a short distance from the Waterloo 
Junction Station, and the other spans the Westminster 
Bridge-road as an additional girder for widening the 
existing arched bridge, which has been widened more 
than once since the London and South-Western trains 
first passed over it at the opening of that line. These 
two modern structures point out that, in spite of what 
our American friends say, the lattice girder is not obsolete, 
or likely to become so, at any rate in England. It is true 
that the concentration and not the diffusion of stress is 
the chief object of bridge designers, but the proper 
application of these terms depends absolutely upon their 
proper signification being assigned to them. If the 
term diffusion be taken, as it has been, to mean 
the indiscriminately small division of stresses among 
the members of an open-web girder to an extent 
so great that the sectional area of the struts and 
ties in the web, for instance, has to be increased 
to meet practical requirement, largely in excess of what 
theory requires, then the general statement holds good. 
But if, on the contrary, the term diffusion be regarded, as 
it ought to be, as that proper uniform distribution of 
stress which, so far as sectional area is required, satisfies 
the demands simultaneously of both theoretical and 
practical analysis, the statement does not hold, and the 
allegation against the use of the modern and scientific 
type of lattice girder falls to the ground. Lattice 
girders, like numerous other constructive innovations, 
suffered sorely on the principle of giving a dog a bad 
name and hanging him, from the ignorance and incom- 
petency of those who ab initio designed them. Remarks 
very similar to those we have made respecting the term 
diffusion apply also to that of concentration of stress. 
This term does not in its proper sense signify the pro- 
miscuous aggregation of stresses, the piling up of Pelion 
upon Ossa, until the panel joints of the booms or chords 
and the members of the web are stressed to a degree that 
must, in spite of all precautions in the way of stiffening 
or bracing, be a permanent source of local weakness, and 
a powerful incipient factor in the ultimate decay of the 
structure. American engineers admit this themselves, 
for they openly acknowledge that, with perhaps the 
exception of plate bridges, the lattice type has proved in 
their own country the most durable of all the manifold 
systems they have employed. The lattice girder can be 
employed economically for spans double those of the 
plate girder, and certainly has a lighter appearance than 
that of its quondam solid-sided rival. 

One of the principal raisons d’éire of long-span 
bridges is, when they are required for the spanning 
of rivers, to avoid the planting of a number of piers 
in the waterway, and thus creating a permanent 
impediment to the free navigation of the river or stream. 
It is owing to this obligation that the new bridge over the 
Hooghly, uniting Calcutta and Hourah on the opposite 
side of the river, will be a high-level bridge, with a 
central span of 1000ft., and two side spans of 250ft. each. 
In this instance, in addition to the interruption to the 
riverain traffic by the establishment of a large number 
of permanent piers in the waterway, changes of a serious 
character, owing to the same cause, might be brought 
about in the bed of the river itself. 

A railway bridge over the Seine and the completion of 
the Alexander III. Bridge, are absorbing the attention of 
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our neighbours on the other side of the Channel, and 
there is no doubt but that every effort will be made to 
have the latter ready for the enormous amount of traffic 
that is expected to arrive at the inauguration of the 
colossal Exhibition of 1900. A fine bold arch of steel, 
3g0ft. in span, is the prominent feature in the new 
viaduct of Kornhaus, near Berne in Switzerland. It is 
of the open-web type, increasing in depth from the 
crown to the springings, and rests upon the base of the 
two piers, which carry at their upper ends the arches 
forming the remainder of the structure. Large as this 
span is, it is thrown completely in the shade by that of 
the steel arch lately erected as part of the Miingsten 
viaduct, uniting the towns of Solingen and Remscheid in 
Germany. It has a span of 560ft., thus constituting it 
one of the largest existing steel arches in the world. 
One of its peculiar features is that it is encastré with 
the steel trestle piers at their junction at the springings, 
and, in fact, forms part and parcel of them. This fixed 
attachment greatly facilitated the erection of the arch, 
and economised material as well. While we ourselves 
still hold the record for the largest span bridge yet 
erected, it may not be so for very long, for the Americans 
have by no means abandoned their proposed gigantic 
structure to be built on the suspension principle with a 
maximum central span of 3100{t. This projected rail- 
road bridge is to be over the North River, New York, and 
will be of the steel wire suspension type. This is 
not by any means an ideal structure, for calculations and 
estimates have been made of numerous other designs in 
addition to the one approved of. These have shown that 
in this instance the multiple track, from six to fourteen 
tracks, would cost less than a bridge with a pier in the 
river, for which no reliable foundation could be obtained 
at a less depth than 250ft. The North Suspension River 
sridge will differ in form, and be an improvement upon 
former examples of that type. A special arrangement 
will be given to the cables so that all the wires 
can be strained alike in the shops, which was not 
the case with the cables for the Brooklyn Bridge, or 
other bridges using wire ropes. In those instances the 
ropes must be first put in place, and then adjusted 
for both length and uniformity of stress. The new 
Victoria Bridge was completed last year, but the old 
piers built by Stephenson have been retained. 

The extension and further developments of the rail- 
ways of the great continental nations which are in con- 
stant progress do not, except in the matter of supply of 
material, affect the prospects of English engineers, nor 
are they of any particurlar interest to the English 
people. There is one exception to this rule, and that is 
Russia, whose continual and pronounced advance of her 
iron road in the direction of our Indian frontiers cannot 
be »iewed without some concern and apprehension. A 
new project has been started which has for its object the 
bringing into more intimate communication the lately 
established port of Windau on the Baltic Sea, with 
Rybinsk on the Volga, and the old capital, the Kremlin 
City. In order to make the proposed scheme a success, 
it will be necessary to connect the new route with the 
principal existing railways of the central provinces of the 
kingdom, which will involve the construction of a perfect 
réseau of branch and junction lines, and constitute the 
nucleus of a large and very important railway system. 
At present the Trans-Siberian Railway carries traffic to 
within a few miles of Irkutsk. It is well known that the 
original Trans: Baikal section of this gigantic undertaking, 
owing to the insuperable engineering difficulties to be 
encountered, has been definitely abandoned, and the 
line will strike south into Manchuria. The distance 
from Irkutsk to Peking does not exceed 1300 
miles. Russia’s other two chief railways are the 
Caucasian and the Trans-Caspian, and it is significant 
that she has pushed on the latter to within 80 miles of 
Herat, the key to India. Towards the close of last year 
the total length of railways actually running in Russia 
amounted to 27,800 miles, of which 25,280 miles are 
under the control of the Imperial Ministry of Ways and 
Communications, 948 miles are supervised by the Im- 
perial Ministry of War, and 1552 belong to the province 
of Finland. Besides these finished undertakings, there 
are 7440 miles of line in course of construction, and the 
Imperial sanction has been accorded lately to some 
2300 miles in addition. It may be regarded as a distinct 
epoch in the history of the railways of Russia that the 
Emperor has granted concessions and plenary powers to 
five separate independent companies for the construction 
of railways in his dominions. This change of front would 
seem to indicate that the Russian Government is 
becoming more disposed to recognise and encourage 
private enterprise as distinct from Imperial. The five 
lines belonging to the companies comprise a total 
length of 470 English miles, and will require over 
£3,000,000-to carry them out. It is a little remark- 
able that the whole of this money will be raised 
without any help or subsidy from the Government. 
Russian enterprise and influence is strongly in evidence 
in far Cathay in most matters connected with railway 
projects. The Tsung-li-Yamen has authorised the con- 
struction of a railway fifteen miles in length to open up 
the coalfields to the west of Pekin, and has subsidised 
the concession by a grant of 2,000,000 taels for 
the purpose. It is intended to connect the Central 
Asiatic system of the Russian railways with the other 
main lines owned by that Power, by branch and junction 
lines amounting in total length to 900 miles, but the 
exact route has not yet been quite determined. Omsk will 
constitute one of the great centres, because from it can 
be drawn a plentiful supply of cheap Siberian grain, 
which is in great request at Turkestan, where it is 
consumed in large quantities. Recent advices state that 


the Manchurian Railway is being pushed onwards as 
rapidly as ever circumstances will allow, and that a large 
number of locomotives will soon be landed at Port 
Arthur, Ta-hein-Wan, and Nochuang, for the use of the 
new route. 

Our French neighbours are very busy with their new 





lines of access to their capital, and the construction also 
of lines within the city, which will serve the double 
purpose of relieving the traffic, and afford great facilities 
to their expected visitors during next year. They have, 
moreover, a very large amount of work in hand, consisting 
of the doubling of a great many of their lines, and in 
repairs and alterations to tunnels, more especially on the 
railway from Paris to Havre. Between these termini 
there are twelve tunnels, having a total length of over 
eight miles. The repairs effected are of a very thorough 
character, so as to avoid further interference with the 
traffic for several years. Railway communication in 
the Brest district of Brittany has much developed during 
the last few years, and there are several new projects 
under consideration. The doubling of the main lines 
between Rennes and Brest has been taken in hand, and 
is being carried on so energetically and simultaneously on 
six separate sections, that the completion of it is looked 
for towards the end of the present year. This district 
can boast of a light railway seventy miles long, which 
pays a very respectable dividend. In England, except in 
country districts, there is nearly always a double track 
laid down, but this advantageous condition of affairs does 
not exist abroad to anything like the same extent. As 
an example, take the railway from Paris to Brest. Upon 
this line there are sections having a length of 120 miles 
upon which there is only a single track laid down. Again, 
on the important route between Paris and Cherbourg, 
there are lengths equal in the aggregate to over twenty 
miles which can boast of but one track. Nearly a million 
sterling is being now expended on these lines. 

In the early part of the year a very extensive railway 
programme was promulgated for the benefit of the 
Celestials by his Excellency Sheng, the Director-General 
of the Imperial Chinese Administration. In the first 
place a line was to be made 1500 miles in total 
length, to join Pekin and Canton; secondly, a railway 
was to be laid out connecting Shanghai with the upper 
part of the Yangtze valley, a distance of 2500 miles; 
and the third, embracing another 1500 miles, was rele- 
gated to the regions west of Canton. What is really 
needed to realise these at present rather visionary enter- 
prises is money, and money procured from foreign Powers 
or financiers, for China has very little of her own 
to spare for such great works; or, for that matter, for 
any works at all. But as her internal affairs and her 
relations with other nations become more settled, as 
they will be, the money will be found. At any rate, the 
work is there to be done sooner or later, and the Czar of 
all the Russias has not yet succeeded in forcing the 
Chinese Government to get rid of Mr. Kinder and his 
staff. At the present time there are two lines of railway 
in actual working operation in the Flowery Land. The 
one runs from Tientsin to Chaug-non-So, a distance of 
214 miles, and the other from the same port of Tientsin 
to Pekin, which is 80 miles in total length. 

It is stated on good authority that a hitch has occurred 
in the negotiations respecting the Pekin-Hankau Railway, 
owing to the fact that the Chinese have refused to 
accept the terms proposed by the Belgian Government. 
If this be so, the intelligence possesses some interest 
for this country, since, at present, the Russians hold 
the only outlet to the mineral district of Shenyi, and if 
they chose to shut this to outsiders, it would consider- 
ably deteriorate the value of some of the more recent 
concessions. The proposed railway has a length of nearly 
a thousand miles, and would link up the capital with the 
great commercial centre of Hankau. It is gratifying to 
have to record that in June last year Captain W. Rich, 
late chief engineer of the ‘ Soo” Railway, and well 
known in the Lake Superior country, was appointed 
consulting engineer to the Chinese railway administration, 
with head-quarters at Shanghai. So far as our relations 
with China are regarded, and in the sense we are alluding 
to them here, we have complete confidence in the opinion 
expressed by Mr. Archibald Little in addressing his 
audience towards the close of last year at the Manchester 
Chamber of Commerce. After a sojourn of forty years 
in China he has an undoubted right to speak ex cathedra, 
and to be listened to with respect and serious considera- 
tion. In his remarks on trade prospects, he observed 
that ‘“ British progress or prospects in China give no 
cause for despondency.” 

Turning our attention to the Dark Continent, it is not 
too much to assert that, commencing from the early 
part of last year, an opportunity has presented itself 
which English engineers and contractors should make 
the most of. The undertakings relating to other than 
railway works will be dealt with under their proper 
headings, but it is very satisfactory to know that the 
insouctance, and almost indifferent apathy with which 
our countrymen suffered some very large contracts in 
the south of Africa to fall into the hands of foreign firms, 
has been quite laid aside. It was stated in the report of 
the Director-General of Railways of the Orange Free 
State that tenders were invited some time ago for the 
supply of 80 miles of permanent-way material. The 
manufacturers of the United States, of Germany, and of 
England, were asked to tender, and eventually the con- 
tract was given to an English firm, whose price was the 
lowest, and who promised delivery of the material within 
a shorter time than any of the other competing parties. 
There is no doubt but that the extension of the line from 
Buluwayo to the Zambesi, which is under survey, will 
result in large orders being forwarded to England for 
prompt execution. The Parliament of the Orange Free 
State has under examination the details of a large 
scheme for the promotion of railway extension through- 
out the length and breadth of that province of Southern 
Africa. First the main lines are to be relaid with 
heavier material, and then five new lines are to be com- 
menced, two of which are to be in the hands of the 
Government and three entrusted to private capitalists. 
Of the total length of the Uganda Railway, which has 
been estimated at 650 miles, about 150 miles are now 
opened for traffic. One of the greatest railway projects 
ever introduced is being considered, if it cannot be said 





to have been already begun, in Africa. We refer, of 
course, to the desert railway to connect Cairo to the 
Cape, the total length of which will be some 5000 miles. 

In India we feel upon our own ground, and, as will be 
seen, there is a great deal to be done. A comparatively 
small but important bit of work is the construction of 
the Ghaziabad-Moradabad Railway. It is but 87 miles 
long, but there will be a large bridge over the Ganges, 
which will allow the Oudh and Rohilcund line to run 
into the capital of the old Moguls, Delhi. It may be 
mentioned that the question of the coal supply in India 
is not being neglected, in spite of the other large heavy 
amount of work in hand. Among important projects to 
be speedily undertaken are a railway from Midnapur to 
the Sherzia coalfields, and another line to tap the mines 
at Trans-Damuda, which is more needed than the former. 
Surveys made with a view to afford the central provinces 
of India communication with the east coast have demon- 
strated that a railway from Raipur to Vizianagram would 
be 300 hundred miles in length, and an alignment has 
been found which would involve the crossing of only two 
rivers of any considerable size. An approximate estimate 
of the cost makes the amount required to build the line 
equal to nearly four hundred lakhs of rupees. After 
several reconnaissances, a practical route has been traced 
out for a railway up the Kyber Pass, and it is to be hoped 
that the Government of India will speedily see its way 
to construct the line, or, at any rate, to finish it so far as 
the formation level, when, if the emergency should arise, 
as it well might, it would be a simple matter to lay the 
permanent way in a very short space of time. 

Tn addition to the main locomotive routes sanctioned 
for our vast empire of Hindustan, there are numerous 
extensions of existing lines. One of the more im- 
portant runs from Madura to Pamban, a point on the 
mainland opposite to the island of Ceylon. It is just 
possible, though it is not authoritatively stated, that the 
ultimate object of the extension may be to permanently 
connect the island and the mainland. The second runs 
from Tinnevelly to the port of Quilon, and the third is a 
loop or chord line from Dindigul to Palghat. It is stated 
on good authority that it has been determined to at once 
undertake the construction of the Newcharg Railway, 
and that some English firms will have a considerable 
share in the carrying out of so important an enterprise. 

It is proposed to construct, among other foreign enter- 
prises, a railway from Suez to Busrah, or Bussora, at the 
head of the Persian Gulf, for the purpose of shortening 
the passage from Europe to India. The scheme savours 
rather strongly of General Chesney’s original overland 
route to our Indian Empire, though the alignments are 
not by any means identical. In the present instance, 
the Arabian Desert lies straight across the track, and 
would have to be crossed at any cost. 

Australia has not been altogether idle in the matter 
of railway work. In New South Wales fifty-five miles 
of extensions were added to the list of working lines, and 
the tramway system was likewise increased by some 
fresh branches. Queensland has done rather better, for 
she has increased her railways by a couple of hundred 
miles, which, although not a very large mileage. is an 
improvement upon her hundred and twenty-seven miles 
of 1897. Western Australia is evincing a high state of 
development. During the last couple of years railway 
connection has been established with Kalgoorlie, 
Kanowna, Boulder, and Menzies, and will be farther 
extended when occasion requires it. There is now a 
continuous line one thousand miles in length from 
Albany, and another fifty miles to the goldfields at 
Coolgardie. 

The Act for the Thames Tunnel, from Millwall to 
Greenwich, was passed more than a year ago. It 
authorised the London County Council to construct a 
subway, for the use of pedestrians only, to connect the 
Isle of Dogs and Greenwich. It was originally intended 
to build a tunnel of dimensions that would permit of the 
passage of vehicles as well as of foot passengers, but as 
in that case the approach would interfere with the docks, 
that part of the project had to be abandoned. When 
the tunnel is constructed it will have a total Jength 
of 1220ft., and will consist of a series of cast iron tubes 
built up in segments. These cast iron rings will be 
erected one by one inside the shield as the excavation 
proceeds. Between the extrados of the tunnel and the 
bed of the river there will be a minimum depth of 
15ft., and the side walls are to be built of concrete 
12in. in thickness and faced with white glazed tiles. The 


principal dimensions are :—Outside diameter, 12ft. Yin. ; 


finished width of footpath, 8ft. 6in.; and finished height 
at centre, 8ft. 9in. At the centre of the river the depth 
of the tunnel below the ground-line will be 72ft., and the 
whole work has been estimated to cost £70,000. 

The French are hard at work with their Passy Tunnel, 
as indeed they are with everything in any way connected 
with the great event of next year. They have un- 
fortunately encountered a great many difficulties in con- 
nection with this job, which is of an unusually large cross 
section, and though they have all been overcome and the 
tunnel will be finished in time, yet the cost has been 
much increased, being for the double track about £37 
per running foot. 

By far the greatest achievement in tunnel work of 
the present day is the piercing of the Simplon, which 
commenced in September last, and has resulted, up 
to date, in a bore of 600ft. on the Brigue side, and 
100ft. on the Station side of the tunnel. It is 
reported that the heavy duty levied by the Station 
Government on dynamite seriously militates against the 
progress of the work. No doubt it does. A second 
resolution has been adopted by the Council of Gex in 
favour of piercing la Faucille. The gist of the whole 
question is to be found in the fact that the con- 
struction of the Simplon Tunnel threatens to divert 
French trade from Marseilles to Genoa, and thus ruin 
the one port for the benefit of the other. It is un- 
questionably a serious matter. The making of the 
Faucille Tunnel would be a mere bagatelle compared 
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with the piercing of the Simplon, as its length is but 
just a couple of miles, and it could be easily and, com- 
paratively to its rival, cheaply made. The advocates for 
the Faucille Tunnel maintain that the commerce of 
England would pass through it, as it would shorten by 
more than sixty miles the distance between Gex and 
Paris, and by a hundred and twenty miles the distance 
between Marseilles and Antwerp. 

It may, perhaps, be fairly said that with respect to 
light railways, the experimental stage is now over. 
Ever since the passing of the Act, applications to con- 
struct light railways have been coming in, and are 
still increasing. Up to the present no fewer than 121 
applications for orders for light railways have been made 
to the Commissioners, representing a length of 1305 
miles, and a capital of something like seven and a-half 
millions sterling. Thirty-two of these applications had 
been made by existing railway companies, and fourteen 
others, which had been applied for by private companies, 
were to be worked by existing railway companies. 

The Basingstoke and Alton Light Railway, which will 
join the London and South-Western main line below 
Basingstoke Station, is the first to be constructed under 
the provisions of the Light Railways Act. It will run 
through a large agricultural district in North Hants, and 
will connect the main line at Basingstoke with the Alton 
and Winchester branch. Eventually it will be joined 
with the new Wye Valley line, making the communica- 
tion with Portsmouth more direct. The railway will cost 
about £4000 per mile to construct, and is to be completed 
within eighteen months. A start has already been made. 
It is nevertheless evident that our light railway 
system does not get the hold here that it does abroad. 
During the last three years over 600 miles of light rail- 
ways have been constructed to the eastward of Stettin, 
connecting all the principal centres in that area with that 
town, and so enabling the produce of the estates and 
manufactories to be brought cheaply and expeditiously to 
a great central market. This is the true function of 
light railways. 


MECHANICAL ENGINEERING. 


In mechanical engineering the year 1898 was singularly 
uneventful. No considerable invention came to the 
surface. Developments in existing machinery made 
small advances. One reason for this was, no doubt, that 
everyone has been far too busy making machinery to 
have any time or inclination for working out novelties. 
But efficient as this cause has no doubt been, we must 
not shut our eyes to what is going on aroundus. The 
ardent work of the last half century has resulted in teach- 
ing the world that there are certain limits beyond which 
further progress is impossible. The steam engine, for 
example, still holds its place as the only available 
machine for producing great powers ; but it is understood 
that to improve it to any extent is quite out of the 
question. One direct result is that the marine engine has 
assumed a stereotyped form. The triple-expansion 
engine as it is, is a survival of the fittest ; and it requires 
some expertness to be able to tell the differences between 
the engines of any two good builders. It used to be said 
that cargo steamers were built by the mile and cut off as 
wanted by the yard. The truth embodied in these words 
holds good of marine engines, at all events in the mer- 
chant service. In the Navy there is little that is new to 
record, and that little refers more to boilers than engines. 

3y degrees the troubles of the Belleville boiler are being got 
over, the addition ofa feed heater having done much toim- 
prove its performance; but enormous sums of money have 
been spent on its development, and we are disposed to think 
that a like expenditure on other types might have given 
a better return. Of tubulous boilers of the express type 
many are still undergoing trial. Very good results 
indeed, have been obtained by Mr. Mumford with 
boilers which he has fitted in H.M.S. Salamander, and has 
been fully illustrated in our pages, and he is still im- 
proving on that type. In France the water-tube boiler 
is having large sums spent on its development. Thus 
M. Bertin, Chief Constructor of the French Navy, writes :— 
‘*The Du Temple boiler has been the subject of numerous 
improvements, the enumeration of which would almost 
constitute a history of boilers with accelerated circula- 
tion.” The Niclausse, Belleville, and D’Allest boilers 
fitted to three French ships have been made the subject 
of careful experiment. They all worked well, and their 
efficiencies have been given—the Belleville boiler being 
taken as unity—as 0°858 for D’Allest, and the Niclausse 
as 0°905 for steam making, while for economy D’Allest 
stands at 1°083, and Niclausse at 1°089. M. Bertin’s 
verdict is that daily experience confirms the opinion 
that the Belleville and Niclausse boilers will stand rough 
usage and varying temperatures equally well, and both 
offer facilities for taking apart and repairing, but in this 
latter respect the Niclausse boiler is better than all 
others. M. Bertin has, we think, forgotten or overlooked 
the Mumford boiler when he wrote this. 

Makers of land boilers are laying themselves out to 
produce regularly boilers which will carry very heavy 
pressures ; safety valves loaded to 180 lb. or 200 lb. per 
square inch are now not unusual for Lancashire and 
Galloway boilers. A great reduction has been made in 
the number of plates in the shells, but there is a marked 
tendency to overstaying such boilers. The furnace tubes 
are too large in diameter, and the boiler plates are not 
allowed a chance of ‘‘ breathing.” The effects will make 
themselves felt in the course of a few years; but the 
demand for heavy staying is a craze of the age with 
makers, users, and boiler inspectors alike, and will run its 
course. We may venture to ask, however, is there an 
instance known of the explosion of a boiler through 
failure of an end plate, which was due to congenital 
weakness, and not to neglect and old age ? 

Practically, no advance of importance has been made 
during the year in the construction of motor cars; a few 
pleasure vehicles are in use, and a certain number of 
steam or benzoline vans are at work in the streets, but 
the railway and horse traffic appears to be entirely un- 





touched, and so far as is known the makers of the old- 
fashioned traction engines are as busy as ever they were. 
Already we hear it said that no progress can be made 
unless the law is modified to permit greater weights to be 
used. But once this change has come—and it will come 
no doubt—we shall simply have light traction engines. 
The demand is in effect an admission that the light fast 
motor van which was to work such wonders is mechani- 
cally or commercially impossible, and already we have 
seen designs which are nothing more than reproductions 
of steam lorries and vans made and used in this country 
thirty-five or forty years ago. 

The nominal margin between the results actually 
obtained in practice with heat engines and the theoretical 
indications for such machines is so great, that it is not 
remarkable that efforts continue to be made to supplant 
the steam engine. It has been claimed for the Diesel 
engine that it is the most economical heat engine in the 
world. All about it has already been published in our 
pages. The latest announcement is that Mr. Leiter, of 
Chicago, who tried a corner in wheat last summer, is 
coming to this country to exploit a new “air motor,” 
which is to revolutionise transport in cities. Mr. Keely, 
of ‘Keely motor” fame, being dead, it is pleasant to 
find that someone will take his place and do something 
to impart a little excitement to the world of mechanics. 

In France we are told that great things are being done 
with submarine boats, invented by Gustave Zéde. We 
seem to have heard the whole story long, long ago. We 
have repeatedly advocated in these pages the use of a 
boat which would proceed quite close under the surface 
of the water. But the new boat seems to possess all 
the qualities which led to the ultimate failure of the 
Nordenfeldt boat in this country years ago. Itis claimed, 
however, that the new boat has been fitted with an 
*‘ eye” by which she can see where she is going when 
submerged, but of the details of this ‘“‘ eye’ no informa- 
tion has been made public. 

Of novelties in locomotives we have practically nothing 
to record. Mr. Aspinall, of the Lancashire and Yorkshire 
Railway, has introduced two novelties, one a very ingeni- 
ous utilisation of the mechanism of the vacuum brake for 
raising and dropping the tender scoop used for picking 
up water while the train is running at speed, the other is 
the addition of separate exhaust piston valves used to 
reduce back pressure. The effect of these valves on the 
diagrams is all that can be desired; but the details have 
not yet been sufficiently fully worked out to enable us to 
publish drawings. The use of the pick-up trough is 
increasing, but very slowly. We understand that on one 
of the French railways, where a continuous run of 200 
miles has been tried during last summer, the water 
difficulty was got over by double banking the tender, so 
to speak, each locomotive having two tenders. The 
practice is not one that is commendable. Concerning 
the performance of the various new departures 
in locomotive engineering to which we referred at 
some length last January, Mr. C. Rous- Marten 
has left us nothing torecord. The most sensational state- 
ment made during the year is the announcement that the 
Midland Railway Company has ordered twenty ‘‘ Mogul” 
engines from the United States. Ten of these will be 
built by the Baldwin Locomotive Works, Philadelphia, 
and ten by the Schenectady Works. This is byno means 
the first time that locomotives have been obtained from 
abroad. About the year 1864 the Eastern Counties—now 
Great Eastern—railway obtained a dozen engines from 
Creusot. In 1838-40 Messrs. Norris and Company, of 
Philadelphia, supplied some locomotives to England; 
but in the sixty years which have elapsed since no 
English railway has got engines from the States until 
last year, when a small locomotive, which has been 
illustrated in our pages, was sent by the Baldwin Com- 
pany to the Lynton and Barnstaple line. The engines 
for the Midland Railway will be modified to fit the lead- 
ing and construction gauges of the English lines, and will 
also have certain alterations from the standard American 
type introduced by Mr. Johnson. It may be added that 
the company has, we understand, placed orders for 200 
locomotives in this country, and that resort was made 
to America simply because the orders could not be placed 
here. 

Mr. Webb is still going on with the development of 
the compound system in locomotives, the latest type of 
which was Black Prince, a description and illustration of 
which appeared in THE ENGINEER, May 6th, 1898. In 
that class, in consequence of the great weight to carry at 
the leading end of the engine, Mr. Webb uses a double 
radial truck which is controlled by a double central 
spring, the same as he uses in his single radial axle-boxes. 
This form of truck he considers far better than either 
the bogie with the fixed centre pin or the one with side- 
controlling springs, as, in the latter type, if one spring 
is stronger than the other the tendency is to force the 
bogie to one side, whilst with the centre spring the 
tendency is continually to bring the truck central with 
the engine. Eight more of the Black Prince class, as 
well as a number of the 4ft. 3in. eight wheels coupled 
compound coal engines, are being built at Crewe. Eighty 
of the goods engine class are now running and doing 
excellent work with the heaviest goods trains. 

It was scarcely to be expected that the year would be 
allowed to pass without some sensational statement from 
the other side of the Atlantic regarding railway speeds. 
It has come with a vengeance. The New York corre- 
spondent of the Daily Telegraph is responsible for a 
statement, which we give in his own words, referring 
to a race between the Burlington and Quincy and the 
Chicago and North-Western Railway, over a distance of 
500 miles :—‘‘ The Burlington train left at 9.30 p.m. and 
arrived at 7.47 a.m. at the terminus at Council Bluffs, 
eight minutes ahead of time. This train ran at a speed 
as high as 110 miles an hour for fifteen miles at a 
stretch.” We have not the smallest hesitation in saying 
that no such speed was attained for even one mile— 
much less fifteen miles. But the assertion is interesting 
because it will supersede for ever the discredited 107 





miles an hour for a quarter of a mile, which has been for 
years the record run in the United States. Faith in that 
run has been worn out; it remains to be seen how long 
the new record will stand the wear and tear of criticism. 

Nothing very remarkable or novel among machine 
tools or workshop appliances was produced p Heo the 
past year. In the preceding twenty-four months a 
sudden impetus had been given to the manufacture of 
a certain class of tool by the abnormal development of 
the cycle interest, and we saw in consequence a number 
of new devices. But the demand for cycles fell almost 
as suddenly as it had arisen, and there can be little doubt 
that the trade in the lighter class of tools was thereby 
checked, and would have suffered materially had not the 
makers taken immediate steps to adapt the machines 
originally intended for the construction of light road 
vehicles to the requirements of general engineering 
works. This step was taken in time to meet the demand 
from that quarter which arose at the termination of the 
dispute in the engineering trades. The success with 
which the masters met in that severe struggle gave them 
the power which had long been withheld, of increasing 
the outputs of their establishments by the utilisation of 
automatic and semi-automatic machines. There was 
consequently an immediate call for all classes of machine 
tools which is still far from being met. Indeed, the 
makers have so much work on hand at the present time 
that in many cases delivery cannot be promised till well 
into the present year. 

Although this is in a large measure satisfactory, it 
is not without its drawbacks. The inability of English 
makers to accept orders under many months has given 
the American firms and their agents an opportunity of 
obtaining a footing on the British markets. Unquestion- 
ably a large number of machines of various descriptions 
built in the United States have recently come to this 
country, and in many big works a few American tools, et 
any rate, are to be found. ‘The correspondence on the 
vexed question of the superiority of English or American 
machine tools which is at present taking place in our 
columns has so far been carried on principally by English 
makers, who resent the observations on home-made tools 
to which Mr. Campbell gave expression. The opinion of 
the big users, who after all must be the judges, has yet to 
be given. Without desiring in any way to belittle the 
credit of our own makers, we must maintain that in the 
American tools there are not a few things which might 
be followed by English firms with advantage. 

We are glad to notice that already signs of improve- 
ment may be noticed here and there, particularly among 
the smaller and rising firms who make little or no sacri- 
fice in adopting new designs. We have reason to Lope 
that the attention which is being called from seversl 
quarters to the valuable points about the American tools 
will bear good fruit, and we have no hesitation in saying 
that once our English firms make up their minds to study 
the subject from a user’s point of view, with the full 
intention of doing better than any of their rivals, they 
will, in virtue of their longer experience and more solid 
British characteristics, produce machine tools of a higher 
class than any that are now imported. 

For the driving of individual tools and of complete 
workshops electric power is coming more and more into 
favour. It has been found particularly advantageous for 
the group driving of small tools, and the one-machine-one- 
motor system has proved itself economical when applied 
to large machines. For portable tools, as, for example, 
in shipyards, it is far superior in economy and conveni- 
ence to all other sources of power. 

The direction in which we must look for improvement 
in large tools is the reduction of ‘‘ idle” time, that is to 
say, the time wasted in the return stroke of planing, 
shaping, and slotting machines, and in turning irregu- 
larly-shaped bodies. The economy of the milling 
machine is largely due to the fact that there is no idle 
return stroke, the tool cutting full depth right to the end 
of the work before returning. Of the various double- 
cutting heads which have been designed for planing 
machines we have seen no modifications of much im- 
portance during the past year, and it may be presumed 
that the disadvantages which have always obtained 
against their use still prevail. No attempt has been 
made to obviate the waste of time on big slow-running 
lathes, which occurs when large irregularly-shaped 
masses have to be turned or ripped. It is not un- 
common to see such pieces crawling slowly round, 
making, perhaps, only one or two turns a minute, with 
the tool only in operation for a small fraction of that 
time. No easy way out of the difficulty presents itself, 
particularly when the machine is driven from a counter- 
shaft common to many others. It is possible, however, 
that where independent driving from a separate electro- 
motor is adopted, some method of accelerating the idle 
part of the stroke will be found. 

With regard to the use of machine tools in general, it 
is satisfactory to notice the spread of the gauged-tool 
system, which for engineering works was brought particu- 
larly to notice by Mr. Willans many years ago. Few of 
our large establishments are now without their staff of 
skilled tool dressers, whose whole business is to keep the 
various gauges and tools in order, and to see that these 
are all of exact gauge size. The advantages which 
accrue from this system by the reduction of chipping 
and filing, and from the rapidity with which the work 
can be done, more than repay the extra outlay upon the 
tool department. 

In connection with tools, we may be permitted to 
notice the vast improvement in the construction of work- 
shops which the last few years have seen. During the 
year we have illustrated several works, and our readers 
who have compared the new works with the old cannot 
fail to have been struck by the greater roominess, better 
ventilation, less complication of shafts and pulleys, 
increased lighting, &c., of modern works. Those shops, 
as of the Linotype Company, or of Messrs. Kendal 
and Gent, or of Messrs. Crompton and Co., driven 
throughout by electric power, present an appearance 
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very striking in its difference from the workshops 
built twenty years ago. More care and attention 
is also being devoted to the health and security of the 
workmen; the lighting and ventilation are both improved 
by electric means, whilst in not a few shops hot-water 
pipes have replaced the old malicious brazier, and the 
tools under the stringent regulations of recent Acts are 
safeguarded in a manner that has largely reduced both 
minor and major casualties. Amongst hand tools, 
advance has been made with pneumatic devices which 
save labour and expedite work. There is, however, a 
large field still open for development in this direction, 
unless the advance of electric methods close it. 

In the machine tool trades, the prospect for the year 
just commenced is more brilliant than on any previous 
occasions. The only cloud which throws any shadow 
upon its brightness is the increasing progress of American 
competition. We shall be the first to welcome, as we 
hive been the first to encourage, the development of 
honest English rivalry which shall remove this danger. 

‘he past year marks another epoch in the develop- 
ment of the design and manufacture of refrigerating 
machinery. Tae Linde British Refrigeration Company, 
Limited, in particular, reports a large increase in its 
business, necessitating the establishment of branch 
offices in Calcutta and the Cape, in addition to its other 
numerous Oflizes in various parts of the world. This 
firm is the manufacturer of refrigerating and ice-making 
machinery on the Lind? system of the ‘‘ wet” com- 
pression of pure anhydrous ammonia, and up to the 
present over 4000 machines on this principle have been 
supplied, the total combined refrigerating effect of these 
machines being equal to that which would be produced 
by the melting of about 82,000 tons of ice every twenty- 
four hours. Among the chief installations supplied and 
set to work by the Linde British Refrigeration Company, 
Limited, in this country during the past year may be 
mentioned in particular cold stores and ice factories at 
Glasgow, Bradford, Belfast, Birmingham, and Liverpool, 
whilst at the present moment plants of a similar 
cha-acter are now being supplied for Lowestoft, Hull, 
Leeds, Liverpool, Nottingham, Ramsgate, Aberdeen, 
Kidinburgh, Newcastle, Reading, Huddersfield, and 
Grimsby. At the latter place the actual ice-making capacity 
will be 300 tons per day when the plant is erected. In 
addition to these a large number of other orders have 
been executed; these plants being supplied to provision 
dealers, butchers, breweries, dairies, and for other 
purposes. The number and size of refrigerating and 
ice-making machinery for abroad supplied by and ordered 
from the Linde British Refrigeration Company, Limited, 
during the past year also indicate increased activity. 
Among these may be mentioned plants for Shanghai, 
Calcutta, Coolgardie, Brisbane, Geelong, Christchurch, 
Wellington, Invercargill, Fysabad, and Buenos Ayres. 
On board ship during the past year nearly thirty vessels 
have been fitted up, so that the total number now on 
board ship amounts to about 500 machines. Among 
these may be mentioned four large machines for the New 
Z-aland Shipping Company, and three for Messrs. Turn- 
ball, Martin, and Co., each machine having a cargo- 
carrying capacity of about 100,000 carcases of frozen 
mutton. Other vessels have been fitted up for Messrs. 
Elder, Dempster, and Co., the Atlantic Transport Com- 
pany, Thomson Line, Union Steamship Company of 
New Zealand, Canadian Pacific Railway Company, 
Messrs. Furness, Withy, and Co., Nippon Yusen Kaisha 
and Manchester Liners, Limited, and others. A new 
departure is the manufacture of apparatus for the lique- 
faction of atmospheric air for industrial and other 
purposes on a large scale. The Linde British Refrigera- 
tion Company is the pioneer of this branch, and has now 
reduced what until comparatively recently has been 
considered merely a laboratory experiment, to a sound 
commercial basis. At the present moment about fifteen 
such plants have been supplied, the largest of which 
is for chlorine works in Germany, and is capable of pro- 
ducing about 150 pints of liquid air per hour. 

During the year 1898 the Haslam Foundry and Engi- 
neering Company, Limited, of Derby, incorporated with 
Messrs. Pontifex and Wood, has been heavily engaged in 
the manufacture of refrigerating machinery of various 
kinds on the ammonia compression, ammonia absorp- 
tion, and the compressed air systems. The company is 
now engaged in fitting up two large steamers for Messrs. 
Shaw, Savill, and Albion Company, Limited, each to carry 
about 3000 tons of frozen meat, equivalent to 120,000 
carcases. The company also has important orders in 
hand for the Peninsular and Oriental Steam Naviga- 
tion Company, the Orient Steam Navigation Com- 
pany, Lund Line, Aberdeen Line, Allan Line, Messrs. 
Milburn and Co., the Federal Steam Navigation Company, 
Messrs. H. and W. Nelson, the River Plate Fresh Meat 
Company, Limited, &c. It also has a large number of 
machines in progress for her Majesty’s Navy, for battle- 
ships, cruisers, gunboats, and two machines for her 
Majesty’s new yacht now being built at Pembroke. Very 
extensive cold stores have been erected in Manchester on 
the canal banks, and also in Liverpool; the refrigerating 
machinery for these stores has oon supplied by the 
Haslam Company. Machines have also been supplied 
in connection with various breweries in different parts of 
the kingdom, bacon factories, kc. It has also erected an 
extensive ice machine, equivalent to 50 tons of ice, at 
the Broxburn Oil Company’s works, Scotland, and is 
now engaged on refrigerating plant for further storage at 
the Victoria Docks, for the London and India Docks 
Joint Committce, and an additional ice plant in Man- 
chester capable of turning out 50 tons of clear ice per 
day. The company is also engaged upon refrigerating 
machinery for the new cold stores at Smithfield vaults, 
which will be of a most extensive character. Accommo- 
dation will be provided for the storage of meat, butter, 
eggs, bacon, and all kinds of perishable food. ‘The 


system employed will be on what is known as the 
“Haslam” patent air battery system, where there is a 
circulation of pure dry air in the stores. 


The Haslam 





Company is also engaged in constructing refrigerating 
plant equivalent to 200 tons of ice, for the River Plate 
Fresh Meat Company, Limited, for the new freezing 
station in South America. The engines for this plant 
will be triple compound, to work at 180 lb. steam pressure, 
driving two powerful ammonia compressors. Machines 
will be supplied with every improvement up to date, and 
the plant will be furnished with the usual emmonia 


condensers and fittings, and one of Haslam’s patent air | 


batteries of very large size, for dealing with at least 
5000 sheep freshly killed per twenty-four hours. We 
believe this will be the largest meat freezing plant in the 
world when completed. 

Messrs. J.and EK. Hall Ltd., inform us that their orders for 
machines to be fitted on board ship have been maintained 
throughout the year at not less than seventy machines, be- 
sides a large number for land, this being notwithstanding 
the fact that they have produced these machines at an 
average of fourteen per month. At the present time their 
orders in hand amount to eighty machines to be supplied 
for ships, and the orders for land machines have also 
increased. Out of such a long list it is somewhat 
difficult to particularise, and we therefore only mention 
the latest and best known. For the Admiralty, 
machines for H.M.S. Ocean have just been completed, 
and those for H.M.S. Canopus and H.M.S. Andromeda 
are in progress. The following additional ships are to be 
fitted :—H.M.S. Formidable, Pandora, Bulwark, Sheer- 
water. Other machines are in hand for the Russian 
Volunteer Fleet, the Japanese Admiralty, and Dutch 
Admiralty. The White Star Line s.s. Oceanic is being 
fitted for the chilled beef trade, and two new ships of the 
Atlantic Transport Co. for the same; also eight ships for 
the Hamburg American Steam Packet Co. For the 
frozen meat trade five steamers to carry 2000 tons 
each, of which two ships are for Messrs. Tyser and Co., 
also three ships of the Chargeurs Renuis Co. For the 
importation of butter and bacon from Denmark ships 
have recently been completed for Thomas Wilson, 
Sons and Co., United Steam Ship Co., of Copenhagen. 
For the Canadian butter and produce trade two ships 
for J.and A. Allan and Co. are inhand. The Union Steam 
Ship Co. has recently had two ships fitted, and two 
more are to follow, also Donald Currie and Co. two ships 
for importing fruit from the Cape, and for preserving the 
passengers’ provisions, &c. Elder Dempster and Co. 
also appear for machines for six ships, and Japanese 
companies increase the total by six. Machines for land 
purposes are to be supplied for the Riverside Cold 
Storage Co., of Liverpool, the ultimate capacity of the 
stores being equal to one million cubic feet of cold 
storage, half of which is to be started upon at once, and 
50 tons of ice per day is to be produced. The Hastings 
Cold Storage and Ice Co. is also to have a plant com- 
pleted there by next spring. The Burmah Oil Co. has 
just ordered a fifth large machine for cooling oil at their 
works at Rangoon. As there are over forty on this list of 
land machines, which comprises machines for cold 
storage, ice making, dairies, breweries, hotels, chocolate 
cooling, water cooling, &c., we must leave our readers 
to get any further particulars they may require from the 
manufacturers themselves. 

Messrs. L. Sterne and Co., Limited, of the Crown Iron 
Works, Glasgow, tell us that they have just completed 
the busiest year that they have experienced in the 
refrigerating business. They have carried through an 
installation at Newcastle for Messrs. Eastmans, Limited, 
and another in the same important meat centre for 
Messrs. the Compania Sansinena des Carnes Congeladas, 
which has now placed about a dozen orders with them 
for refrigerating machinery. The firm are busy with 
three very large installations for Scotch customers, one 
being not only for ice-making but embracing cold storage ; 
for the North British Cold Storage and Ice Company, 
Limited, Leith and Edinburgh, which installation, when 
finished, will be one of the largest and most perfect in 
the United Kingdom. They have completed during the 
year a 50-ton ice plant for Japan, and also erected an 
additional ice-making plant of 20 tons daily capacity, as well 
as cold storage, for the Manchester Fish and Meat Sales- 
men’s Ice Company, Limited. A cold storage has been 
erected for the Union Cold Storage Company of Liver- 
pool, comprising two 55-ton machines, and a very large 
installation for the North-Eastern Railway Company at 
Hull Docks, comprising two 40-ton machines. 

They have also in hand a 50-ton ice plant for the Bon 
Accord Ice and Cold Storage Company, Limited, 
and the North-Eastern Ice Company, Limited, Aber- 
deen, have placed a third order with them for a 
50-ton ice plant. Other important ice-making 
plants are in course of construction, but the pur- 
chasers prefer their names not to be published at 
present. These are in addition to orders shipped to New 
Zealand and Buenos Ayres, and at present they are well 
forward with a large installation for Messrs. Wigham 
Richardson and Co., to be used for hop cold storage. 
They have just booked orders from the Cardiff Pure Ice 
and Cold Storage Company for their stores at Cardiff, as 
well as similar installations in several of the provincial 
towns. They have also in hand an extensive plant for 
the Eastman Kodak Company, for their works at 
Harrow. During the autumn Messrs. L. Sterne and 
Co., Limited, erected a plant for the Pall Mall Deposit 
and Forwarding Company, Limited, for the cold storage 
of furs, the De la Vergne system being selected as the 
most suitable for their requirements. It will doubtless 
be of interest to our readers to know that the De la 
Vergne machine has been selected for the most extensive 
ice factory in Europe, for an ice company in the city of 
Paris. When completed this plant will turn out 240 
tons of ice daily, and will be ready for next summer’s 
trade. An 80-ton ice plant, also on the De la Vergne 
system, is being erected at Algiers. 


SANITARY ENGINEERING. 


A great deal of attention continues to be devoted to 
the question of the bacteriological treatment of sewage ; 


and rumours are heard of a Royal Commission to be 
specially appointed to inquire into it. A number of 
workers are in the field, and though at first the idea of 
making use of bacteria was scouted by more than one 
eminent engineer, yet even these are beginning to own 
that there may be some use in such a proceeding after 
all. Not a few are even engaged on experiments in this 
direction. The London County Council has almost from 
the first been to the front in this connection, and this year 
| it has been carrying its investigations still further. The 
| first part of a report made to its Main Drainage Com- 
| mittee by Dr. Frank Clowes, its chemist, assisted by Dr. 
Houston, has been published. The report, when con- 
cluded, will deal with the treatment of crude sewage by 
filtration through coke in the new specially constructed 
filters completed at Crossness this year. Anterior to the 
experiments with these, careful bacteriological examina- 
tion of the sewage as received at the outfall has 
been made, and this forms the basis of the present 
portion of the report. In many places successful 
results are being obtained. Manchester decided to in- 
vestigate the process when considering a large extension 
of the sewage works at Daveyhulme. Here there is to 
be an expenditure of £127,000 should the treatment be 
found to be successful. Wonderful as it may seem, it is 
stated that, as a result of experiments already carried out 
here, the sewage after septic treatment actually tended to 
purify water taken from the Ship Canal, when added to 
it. The Rivers Committee of the Corporation, in a report 
made during the year, when speaking of the purification 
effected by bacterial filtration, says, ‘‘ This is seen to be 
very satisfactory, especially in regard to the large yield 
of nitrates, which not only prevent the filtrate itself from 
putrefying, but tend to purify the stream into which it 
flows.”” The sewage of Manchester, with its large pro- 
portion of trades wastes, will be an extremely good test of 
the capabilities of bacteria to render this class of sewage 
innocuous. In various places some most unpromising 
samples of sewage have been successfully dealt with. 
According to Mr. Dibdin and Mr. George Thudichum 
bacterial treatment is applicable with good results to 
sewage containing considerable quantities of refuse 
liquors from many trades, including, as in the case of 
Leeds, efiluents from tanneries, galvanising works, copper 
works—wet process—and the solid matter from shoddy ; 
in the case of Maidstone, from tanneries and breweries; 
at West Bromwich, pickle liquor from galvanising works ; 
at Yeovil, from the vards of fellmongers and leather 
dressers, and manufacturing sewage containing dye- 
stuffs, hydrochloric acid, and arsenic; and in various 
instances where the sewage is charged with refuse from 
gasworks, margarine factories, dairies, and distilleries. 
As to the rate of flow with these processes, this at 
present would seem to be a moot point. It is, however, 
important, because on this depends largely their cost to 
install and to work. At Reading—Penn., U.S.A.— 400 
gallons per square yard in twenty-four hours have 
been tried, but apparently with no great success. 
An eminent London authority says that the flow 
must not exceed 100 gallons per square yard in 
twenty-four hours, or, say, 484,000 gallons per acre. 
At this rate London, with its 200,000,000 gallons of 
sewage and upwards, would require more than 400 acres. 
Mr. Dibdin thinks that about half this amount would be 
sufficient. By the use of these processes it would seem 
as though the vexed question of sludge disposal were to 
be got rid of for good and all. There is, it appears, 
practically no sludge. All that remains at Sutton, for 
example, is a few barrow loads per million gallons, while 
at Exeter Mr. Cameron has not once found it necessary 
to empty or clear the septic tanks during the eighteen 
months they have been in use. In the course ofthe year 
Yeovil has decided to apply the system of septic treat- 
ment to the whole of its sewage; while schemes have 
been sanctioned by the Local Government Board for 
treating the whole of the sewage of Exeter—an extension 
of the existing plant—and the sewage of Marlborough, 
Andover, &c. Morecombe having been compelled by the 
Local Government Board to treat its sewage before 
sending it into the Bay, has decided to adopt 
septic treatment, and Taunton has done the same. 
Quite a large number of towns are now installing 
bacteria beds, and it seems to be not unlikely that in the 
future a combination of the two systems will eventually 
be used, with great benefit to our rivers and streams. 
The great point to be observed is to keep the pores of 
the filters and the tanks themselves from being silted up 
with insoluble inorganic matter, such as sand, other- 
wise the efficiency of either process is greatly diminished. 
Sewage works of various kinds are in contemplation or 
course of erection all over the kingdom. _ Bristol is con- 
sidering four schemes, which are so designed as to 
embrace the whole of the Avon Valley up to and includ- 
ing Bath. The Birmingham, Tame, and Rea District 
Drainage Board is carrying out large extensions. At 
Shrewsbury new sewage works and a pumping station are 
being installed. The new works for Didcot and East 
Hagbourne were completed in August last. -Here broad 
irrigation without chemical treatment is used. Woking 
is carrying out a complete system of main and branch 
sewers and disposal works with water as a motive power, 
supplied under pressure from a central station to outlying 
sub-stations, where, after having done work in pumping, 
it is used for flushing the sewers. Here bacterial treat- 
ment will be used. The new sewage works at Carshalton 
are nearly completed. Here part of the sewage will have 
to be pumped 50ft. An interesting scheme is being 
carried out at Douglas, Isle of Man, which is one of the 
largest towns to which the Adams “lift’’ has been 
applied. Ilford is putting up extensive new works. 
Here, again, bacterial treatment will be used. Passing 
quickly on, Stowmarket, Thame, Midhurst, Wendover, 
Watlington, Amersham, Risborough, Long Crendon, 
Pooley Bridge, Threlfall, Ashton-under-Lyne, Aberdeen, 
Gillingham—Kent, Castleford, and many others, are all 
either in the midst of or are just beginning new sewage 
disposal operations. In many instances the sewage is 
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to be subjected to bacterial treatment before it is applied 
to land or otherwise dealt with, the system employed 
being a modification of that which has been in use at 
Wimbledon for over twenty years. 

At Glasgow there is a gigantic scheme about to be 
carried out, the necessary Bills, &c., having been obtained. 
A complete system of intercepting sewers will be laid on 
both sides of the Clyde. by means of which the sewage 
will be caught before it reaches the river, and conveyed 
down to a site seven miles below the city, where it will 
be dealt with by means of tanks and a chemical precipi- 
tation process. The sewage of Glasgow is very variable, 
and Mr. Melvin, the manager of the Corporation Sewage 
Works, in a valuable paper, has lately given us the cost 
of treatment of sewage by chemical means at Dalmar- 
nock. Here the sewage at times contains a large amount 
of trades refuse. Ordinary domestic sewage can be 
treated at a cost, for chemicals only, of 12s. per million 
gallons. When much trades refuse is present the cost 
may amount to £7 10s. per million gallons, though the 
average cost is about 18s.10d. This divergence in treat- 
ment, of course, requires constant watchfulness to 
prevent, on the one hand, waste of money, and, on the 
other, the escape of insufficiently-treated sewage into 
the waterways. From the new works, where naturally 
the treatment will be varied to suit the sewage, the 
effluent will be discharged into the Clyde, and the 
sludge taken in steamers fifty miles to sea and tipped 
there. One cannot help comparing this system, where 
it is contemplated to convey the sludge fifty miles 
to sea, with the treatment by means of bacteria where 
it is stated there is practically no sludge. What the 
figures will be with Glasgow's population of 1,000,000— 
the estimated number which will eventually make use of 
the new works—can only at present be guessed. 
Absolute data are, however, forthcoming from other 
places. We need only take Manchester and London. 
In the former there are practically 7374 millions of 
gallons of sewage during the year. Each million gallons 
contains 21°16 tons of wet sludge, say, 156,000 tons 
during the year. From London, in a like period, no less 
than 2,105,000 million tons were carried to sea during 
1897. Comment is needless, and if it can be shown con- 
clusively that bacteriological treatment in one form or 
another is as perfect as some engineers and biologists 
would have us believe, it certainly has a future before it, 
even if its initial cost should be high. 

In conclusion, we will make a short mention of two 
somewhat similar schemes which are being carried out 
at Deal and Herne Bay. Both of these consist of a 
system of collecting sewers delivering to a storage reser- 
voir, from which the sewage can be discharged into the 
sea at suitable states of the tide. In the case of Herne 
Bay the discharge under ordinary circumstances can be 
made by means of gravitation, but in cases when a high 
tide and a rainstorm occur at the same time resort will 
be had to pumping. 


WATER SUPPLY. 


There has been considerable activity in water under- 
takings during the past year, and a great deal of interest 
has centred round the metropolis. We have passed 
through a season of unprecedented drought, from which 
the East London Company suffered severely. This 
subject has been so frequently dwelt upon in our columns 
that it would be superfluous to discuss it further. 
Suflice it to say that for some considerable time now 
constant service has again been reverted to in this 
district. There is one point, however, which is well 
deserving of a few words, for it is of grave importance. 
During the whole period of drought some 25 gallons per 
head of population were pumped into the company’s 
mains, and during October, the figures for which lie 
before us, the average daily supply was 26-4 gallons per 
head. How can this mean a water famine, when towns 
such as Birmingham can be content with 24:03, Sheftield 
with 22, and many other thoroughly sewered and water- 
closeted towns with under 20—exclusive, of course, of 
trade supply by meter—some of these being towns of 
considerable size? Ifsupply can be so regulated here, 
why not in London? Take the October figures for this 
year; the average daily consumption of water per head, 
omitting the East London Company, varied from 30°63 
gallons with the Kent Company to 48°27 with the Grand 
Junction Company, and the consumption, taking the 
seven companies, averaged 38°5 gallons per head of 
population. What was the consumption per head in 
1890, eight years ago? Taking the same seven com- 
panies, it was 30°9. That is to say, that during the last eight 
years there has been an increase of over 7} gallons per 
head. Why is this? This is what a great number of 
water engineers would like to know, and we fancy 
that rigorous inspection would afford an answer. The 
needless waste could then be stopped at any rate, and 
the bad fittings removed. 

A Bill is to appear in Parliament this session, prepared 
by all the eight London water companies in conjunc- 
tion, having for its aim the establishment of complete 
intercommunication between the systems of each of 
them. No doubt the action of the London County 
Council, of which we shall speak later on, has had some- 
thing to do with this procedure, in addition to the lesson 
learnt in East London. The London companies have 
practically all of them important works in hand, but we 
can only afford space to notice a few of these. During 
the year'the Southwark and Vauxhall Water Company 
has acquired powers to take a further quantity of 
203 million gallons per day. The Stain Hill Reservoir, 
containing about 300 million gallons, has been taken into 
use, and additional filters have been commenced. At 
Hampton a new engine-house has been built, and three 
pumping engines are now being erected there, the first 
being practically complete. Progress has been made in 
the sinking of a well at Merton Abbey, and a trial boring 
has been put down at Honour Oak, and the sinking of a 
well commenced. The West Middlesex Company has 





purpose of conveying filtered water from its Barnes 
works to the Hammersmith pumping station. Three 
new filters have been constructed at Barnes, and a pew 
120-horse power engine erected at Hammersmith. The 
Grand Junction Company has increased its intake 
capacity, constructed new reservoirs and filter beds, and 
has installed and started a new horizontal Worthington 
pumping engine. The work of erecting their new engine- 
house which adjoins the existing main building at 
Hampton has been proceeding, and there is a fine piece 
of underpinning going on. The New River Company has 
taken out an old Boulton and Watt beam pumping engine, 
and put an engine of modern design in its place. The 
Lambeth Company is constructing two storage reservoirs 
at West Molesey, and sinking a well at Selhurst. The 
Chelsea Company has in progress the construction of a 
new service reservoir at Putney Heath to contain about 
eleven million gallons, and is raising the banks of its 
subsidence reservoirs at West Molesey to increase their 
capacity by about fifty million gallons. The Kent Com- 
pany has brought into use two new pumping stations, 
one at Southfleet, near Gravesend, and the other at West 
Wickham. The underground works in connection with 
these are not yet completed, but they have afforded 
valuable assistance during the past summer. 

The Staines Reservoirs Joint Committee obtained 
additional powers, and work in connection with these 
reservoirs was commenced in April, since which time they 
have progressed rapidly. The intake from the river, and 
the aqueduct leading from the river to the reservoirs, is 
well in hand, the concrete invert of the open aqueduct 
being laid for a length of 776 yards, and the invert of the 
double for a length of 88 yards. The concrete side walls 
of the open aqueduct are built to full height to a length 
of 666 yards on each side. Excavation for the aqueduct 
is finished over a length of 1150 yards. About 74 per 
cent. of the stripping has been done on the reservoirs. 
3450 yards in length of trench have been opened out, 
2660 of which have been bottomed, and are being filled 
with clay puddle. The puddle wall is raised from 5ft. to 
15ft. above the surface for a length of 1560 yards. 

Meanwhile, the Royal Commission as to whether or not 
the water companies are to be bought up, and if they are, 
then what body is to make the purchase, continues its 
investigations. We will not attempt to make any fore- 
cast as to what the results of its deliberations are likely 
to be. 

The London County Council has been busy during the 
year. It means to obtain possession of the whole of the 
water companies if by any means this is possible. It is 
not within the scope of this article to discuss the reasons 
for or against such acourse. As a preparation, however, 
for something which it evidently thinks may some day 
come to pass, the Council has a number of Bills in Parlia- 
ment. In two of these it seeks for powers to construct 
storage and service reservoirs at Borcham Wood in Hert- 
fordshire, together with filter beds near Edgware and 
Hendon, and a pipe line some 170 miles long to connect 
them to several reservoirs, to be constructed so as to im- 
pound the Yrfon, Towy, Wye, Chwefri, and tributary 
streams. Then the Council bas a Bill, as usual, to pur- 
chase the eight water companies, together with the 
Staines reservoirs undertaking. Still another Bill—a 
General Powers Bill—seeks amongst other things to 
abolish the Lea Conservancy and create another body. 
The London County Council evidently means to have 
absolute control of the river Lea. 

Turning now to provincial works, the most important, 
perhaps, which we meet with is the Birmingham scheme. 
Owing to the fine weather experienced during the 
summer, extensive progress has been made in connection 
with the work. As regards the reservoirs, the dam of 
Caban Coch has been carried up to 732°5ft. above 
Ordnance Datum on the Brecon side, and 7O8ft. on the 
Radnor side, the crest level being 822ft. at Careg-Ddu; 
279ft. (out of 439ft.) has been finished up to crest level, 
viz., 782ft., the remainder being up to 729ft. The Ven-y- 
Gareg dam is built up to 852ft. above Ordnance Datum, 
the crest level being 945ft. The greatest progress has 
been made at Craig Goch. The water was not turned 
through the tunnel nor the excavation commenced in the 
bed of the river until February of this year, and now the 
dam has been built across the valley up to 959ft. above 
Ordnance Datum, or 50ft. above the foundation. The 
contracts for the aqueduct from Rhyader to Dolau, 
Dolau to Knighton, and from Knighton to Downton, are 
proceeding satisfactorily, and the contracts from Downton 
to Cleobury Mortimer and from there to Hagley have 
been let; the whole of the contracts on the aqueduct 
being now let, with the exception of the short length 
from Hagley to Frankley. 

For Plymouth, the storage reservoir at Burrator con- 
taining 600 million gallons has been practically completed, 
and water is now being collected in it. The finishing 
touches have been given to the new waterworks at Worth- 
ing, which were rendered necessary by the outbreak of 
typhoid fever at that place some time ago. The Blea 
Tarn reservoir of the Lancaster Corporation has pro- 
gressed satisfactorily during the year. The well, pump- 
ing engine, and machinery have been finished at Leigh- 
on-Sea, and the Lartington filter beds of the Stockton 
and Middlesbrough Water Board are approaching com- 
pletion. The two impounding reservoirs at Butterly and 
Blakeley for the supply of Huddersfield are making satis- 
factory progress, and work is proceeding fast in connec- 
tion with the reservoir of 400 million gallons capacity for 
Barnsley. Northam, Devon, is constructing a reservoir 
at Mellbury Moor. Great Torrington proposes to pur- 
chase the water undertaking and to construct new works. 
Melton Mowbray is engaged on additional waterworks, 
and Faversham proposes to construct a new service reser- 
voir. The reservoirs at Bristol are rapidly approaching 
completion. The Yeo reservoir will hold the large quantity 
of 1400 million gallons. The Hishope reservoir for the Con- 
sett Water Company, which was begun last year, has made 
considerable progress. Theinauguration of the new supply 





on the Catt Cleugh reservoir for Newcastle and Gateshead 
is proceeding well. New works or extensions are in 
course of being carried out at Tottenham, Carlisle, 
Lowestoft, Midhurst, Tynemouth, Norwich, Church 
Stretton, Yeovil, Clacton, Southport, Herne Bay, and 
Weymouth. Also the South Hants Company has exten. 
sions in hand, and in a Bill in Parliament seeks among 
other things to enforce the use of cisterns, as the Hast 
London Company is doing. Didcot contemplates deriy- 
ing water from the upper greensand and from a deep 
well in the chalk. | Newport, Monmouth, is constructing 
a large storage reservoir at Llanvaches, and a smaller 
reservoir in the valley of Newchurch. Two pumping 
stations are being built for Sunderland and South 
Shields, and three at Southend. The works in the Little 
Don Valley, from which Sheffield is obtaining additional 
supply, are getting on well, and large works are contem- 
plated for Rhymney and Aber, and in the Wey Valley. 
This latter is interesting as instancing the tendency to 
enlarge the area of supply from one central point. The 
area of operations in this case will be some 150 square 
miles. The water will be obtained from a well at Hinde 
Head and from new sinkings at Redlands and Upper 
Hale. The Colne Valley Water Company, another in- 
stance of this kind which supplies a district bounded 
by Harrow on the south and Radlett on the north, has 
just completed a large pumping station provided with 
compound surface-condensing beam engines, with a duty 
of 2,000,000 gallons pumped to 506ft. ‘‘ head ” in twenty- 
four hours, and the largest water softening plant in the 
United Kingdom. It also has a new reservoir under 
construction. Enfield has installed further pumping 
engines; Chatham has done likewise, and, in addition, 
extended its wells. 

There are no less than fifty-seven Bills before Parlia- 
ment in the coming session dealing with water supply .in 
one way or another. This fact, coupled with the amount 
of work now going on, proves our statement that there is 
great activity in water matters. 

Mention must be made of a large company, just 
about to commence active operations, which proposes 
supplying London and other places with sea water. The 
proposal is to take the water near Lancing, pump it to a 
reservoir on the adjoining downs, 480ft. above sea level, 
whence it will flow in mains laid along the roads through 
Steyning, Horsham, Dorking, and Leatherhead to Epsom, 
where there will be a second reservoir, and thence by 
gravitation through Streatham and Battersea into central 
London. The distance will be 55 miles, and only one 
pumping, at the sea coast, will be necessary. 

Purchase of water undertakings by local authorities is 
in the air. We hear of it on all sides, either as in con- 
templation, in course of being carried out, asaccomplished, 
or as having failed. A large number of the Bills before 
Parliament this next session are for this purpose. Among 
these may be named Bognor, Godalming, Horsforth, 
Maidstone, &c. ‘The works of Stockport and of the 
l'ylde Company have already been transferred. The 
arbitration in the case of Kettering is only half heard. 
Norwich attempted to purchase but failed. The Harro- 
gate works have been acquired during the year for the 
large amount of £187,000, which is equivalent to thirty- 
six years’ purchase at maximum dividends, and, in addition, 
a mortgage debt to the amount of £8600 was taken over. 
On the other hand, the ratepayers of Falmouth have 
rejected the proposal to purchase the water under- 
taking. 

GAS SUPPLY. 

The enormous development in the use of gas which was 
the prominent feature of gas supply in 1897, has been 
proved by its maintenance during 1898 to have been no 
merely ephemeral gleam of prosperity passing over a 
naturally unprogressive industry. Almost universally 
there has been during the past year a considerable increase 
in gas production over that of the preceding year. An 
increased demand for gas, notwithstanding an exception- 
ally mild winter, is the more significant because it 
followed an unprecedented increase in 1897. Rather 
more than one-fourth of the totdl quantity of gas made 
in the United Kingdom is produced by the three metro- 
politan gas companies, whose reports for the twelve 
months ending on June 30th last showed that the amount 
of gas sold in the metropolis was nearly 32,613 millions 
of cubic feet. This is an increase of 939 millions, or 
2°96 per cent. on the volume sold in the preceding twelve 
months. The South Metropolitan Gas Company has 
again made the best progress, for, charging only 2s. 3d. 
per 1000 cubic feet, it has sold 5°47 per cent. more gas 
than in the earlier period; while the Gas Light and 
Coke Company, charging 2s. 10d. and 3s. to the 
majority of its customers, and the Commercial Gas 
Company, charging 2s. 6d., can point to increases 
of only 1°88 and 8°42 per cent. respectively. The 
exaction for several months of the high price of 3s., 
coupled with the abandonment of that suicidal policy of 
storing large quantities of residual products to which we 
called attention last year, has enabled the Gas Light and 
Coke Company to replenish its depleted reserve fund, and 
to reduce its charge to 2s. 10d., at which figure it for- 
merly stood for some years. The returns from residuals 
have considerably increased, except in the case of the 
comparatively insignificant Commercial Gas Company. 
The improvement is, however, mainly due to the enhanced 
prices secured for coke during the continuance of the coal 
strike in Wales. The Commercial Gas Company has 
recently been troubled by the presence of sulphuretted 
hydrogen in recognisable amount in its distributing 
system. The year, so far as the metropolis is concerned, 
has fitly ended with the announcement of the South 
Metropolitan Gas Company, that until further notice its 
charge for gas will be only 2s. 2d. per 1000 cubic feet. 
This is the lowest price on record within the metropolitan 
area. Increased consumption, on a very similar scale to 
that experienced by the London gas companies, has been 
felt at most gasworks in the United Kingdom. The general 
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year in the prices charged for gas has been towards a re- 
duction, notwithstanding thatrates of wages have nowhere 
shown diminution. There have been no momentous im- 
provements in the manufacturing department, but exten- 
sion of the use of carbonising machinery and of inclined 
retorts has effected economies at many works. 

The minufazture of water gas has continued to extend, 
and is in no small measure responsible for the prevalent 
cheapness of gas in our large towns. In March, the 
Socretary of State for the Home Department appointed 
a Committee to investigate the questions of the manu- 
facture and supply of water gas. The Committee has 
held several sittings, and is still pursuing its inquiry in 
leisurely manner. Whatever may be the tenor of the 
report which it will issue, it is an undeniable fact that 
those gas engineers who have had the ripest experience 
of carburetted water gas perceive no danger tg the 
publie in the presence of a moderate proportion of that 
gas in the town supplies, The more dubious question of 
the propriety of the supply of simple water gas for 
lighting on the incandescent system, and for heating 
purposes, has attracted much attention owing to the 
establishment of a large water gas installation at the 
General Hospital in Vienna, and to demonstrations 
elsewhere of the economy of the Dellwik process for 
the manufacture of the gas. Unfair and burdensome 
taxation has considerably hampered the progress of the 
gas industry at many places on the Continent; but it 
is satisfactory to note that the Imperial Continental 
Gas Association, the shares in which are chiefly held in 
this country, has now secured less unjust treatment at 
the hands of Viennese Anglophobists than at one time 
seemed likely to be meted out to it. Some progress has, 
however, been made in the construction of the colossal 
municipal gasworks at Vienna; though, in the early part 
of the year, the authorities experienced some difficulty in 
raising a loan to cover the extravagant expenditure to 
which they had committed themselves. 

The eppearance in May of improved burners for light- 
ing by incandescence has given an impetus to the appli- 
cation of gas for illuminating purposes. These burners, 
which are constructed according to Kern’s patented 
design, are made in several convenient sizes, and afford, 
like the earlier high-power Bandsept burner, an illumi- 
nating duty of notless than twenty-five candles per cubic 
foot of gasconsumed. Thechimney, which was so prolific 
a source of trouble with the old Welsbach burners, is 
not employed with these new patterns, the increased 
efliciency of which is due to more perfect mixing of the 
gas and primary air, and to constancy in the relative 
proportions of the gas and air under varying gas pressures. 
The use of gas under pressures of 6in. of water and 
upwards for the supply of incandescent burners has 
extended, and has demonstrated the practicability of 
obtaining perfectly steady lights of several hundred 
candle-power from coal gas. But more convenient and 
less wasteful means of giving the requisite pressure to 
the gas than those now offered to the public must be 
adopted before the high-pressure incandescent gas light 
can achieve more than a very qualified success. 

The use of gas asa source of power for street traction 
has made some advances, and a few gas tramcars have 
been added to those formerly in operation. Gas traction 
appears, however, to be developing as tardily as other 
branches of the auto-car industry. The Metropolitan Gas 
Referees described, in a notification issued in May, 
extensive changes in the mode of testing the illuminating 
power of gas, and the new regulations will doubtless be en- 
forced at all the metropolitan testing places before many 
months have elapsed. The changes comprise the sub- 
stitution of a pentane 10-candle lamp devised by Dr. 
Vernon Harcourt for the historic sperm candle, which 
has become thoroughly discredited as a standard of 
light, the replacement of the bar by a table photometer, 
and variation of the rate of consumption to suit the 
quality of the gas under test in place of an unvarying 
consumption of tive cubic feet per hour. These changes 
are so fundamental, and so important to all gas under- 
takings which are under obligation to supply gas of 
higher candle-power than a certain fixed minimum, that 
it is very satisfactory to note that they have so far 
escaped adverse criticism. The Incorporated Gas Insti- 
tute held an uneventful meeting at Belfast in June, 
while its energetic offshoot, the Incorporated Institution 
of Gas Engineers, had a successful gathering in London in 
the same month. The death of Mr. John Methven, 
M. Inst. C.E., engineer of the Beckton station of the 
(ras Light and Coke Company, inflicted a severe loss on 
the gas industry. He gained the distinguished position 
of engineer of the largest gasworks in the world in 1891 
at the comparatively early age of 46. He was, moreover, 
a photometrist of high repute. 

Exhibitions at the Imperial Institute and elsewhere of 
the production and capabilities of acetylene have given 
this branch of the gas industry a more established 
position. While the limitations of the new gas have 
become more generally recognised, it has nevertheless 
been shown that there is ample scope for it, provided 
reasonably cheap carbide and improved burners can be 
obtained. 


WAR MATERIAL. 


Th2 most important questions in war material are 
those which have arisen owing to the illustrations afforded 
by the Spanish-American War. Simple as most of the 
lessons enforced are, they have made their mark on the 
warships of all nations in a greater or less degree. The 
fact is that the probable effects of various features may be 
seen and anticipated in time of peace without at all 
appreciating the proportions which each may assume in 
actual war. Thus, we may be aware of the destructive 
nature of shell fire on the one hand and of the fatal effect 
of successful torpedo attack on the other, but experience 
in actual war is needed to teach us the chances of one or 
the other coming into play, and forming the dominant 
factor. The Resistance and Belliqueuse experiments had 
certainly shown the terrible effects of shell fire on ships, 





yet they were not fully appreciated, we think, either in 
England or France. Curiously enough, Germany, who 
did not conduct trials on actual ships, so far as we know, 
seems to have profited in one respect most by them. 
To come, however, to the lessons of the war. The main 
facts of the Santiago engagement were that four Spanish 
armoured cruisers, appearing—on paper—to be of an un- 
usually formidable character, attempted to escape from 
the harbour of Santiago, running the gauntlet of the fire of 
the United States fleet outside. Three of these, the 
Maria Teresa, Vizcaya and Oquendo, had very strong 
complete belts, but unarmoured upper structures. The 
fourth, the Christobel Colon, had her upper structure 
covered with 6in. Harveyed armour, and was provided 
with a powerful battery of quick-fire 6in. guns. Had the 
United States vessels been caught, as might have been 
hoped, not quite ready, the whole of the Spanish cruisers 
ought to have escaped, for their nominal speed was con- 
siderably above that of the American battleships, and 
even the two American cruisers might be unable to get 
up full speed in time to overhaul them. When the 
Spaniards came out and ran westward, the New York 
cruiser happened to be away, and the Brooklyn was at 
the west of the harbour mouth, so that it might be hoped 
that the Spanish ships in passing her might all deliver 
their fire, and thus cripple the only ship capable of over- 
hauling them. The American battleships, however, were 
so completely ready that the Spanish funnel smoke was 
perceived, and the few minutes available sufticed to enable 
the Americans to close in and deliver their fire so effectually 
as the Spaniards emerged that the hulls of the Maria 
Teresa, Vizcaya, and Oquendo were riddled and set on 
fire, and they were run on shore and captured, while two 
torpedo catchers who tried to escape with them were 
destroyed. The Colon, however, suffered no injury, and 
obtained a lead of four miles, when her speed failed, 
and the Brooklyn and Oregon battleship came up with her 
and attacked her, and she then at once surrendered. It is 
easy to see from the above that a belt is useless if a 
ship’s upper structure can be utterly destroyed in a few 
minutes. The natural steps to take, then, are to armour 
the upper structure even at the expense of the belt. The 
Colon, had her speed not broken down, would not only 
have escaped, but escaped practically without injury ; 
hence the value of her 6in. Harveyed armour. Further, 
all wood should clearly be got rid of at any cost. Our 
own armoured ships already well constructed to bear 
fire on their upper structure, the armour being generally 
continued from the belt upwards, but we must get rid of 
wood, especially in parts where no armour exists. The 
Germans have already got rid of wood. The French, 
with their heavy complete belts and consequent weak 
places for lack of armour above, seem to be in the worst 
condition. Even with battleships, metal is coming off 
the belt. The newest Russian design for the battleship 
being built at Cramp’s yard has the Qin. belt supported 
by the armoured curved deck of our Majestic class; in 
fact, Sir W. White may claim to be the designer in a 
great measure of the newest types of battleships of most 
naval Powers, France at present being the principal 
exception. We have spoken of both cruisers and battle- 
ships, for the principle applies to both. Had the Brook- 
lyn alone come up with the Colon she ought to have 
found herself awkwardly placed, for only her 8in. guns 
had a chance of piercing the Colon’s 6in. plates even 
with shot, while the Colon’s 6in. quick-firing guns and 
other pieces ought with shell to have riddled and 
destroyed the Brooklyn very quickly. 

As to quality of armour, the principal progress has 
been in the introduction of the Krupp process plate, which 
combines with the hard face of the Harvey very great 
toughness, so that it possesses both the power to defeat 
the boring attack of sharp-pointed projectiles by breaking 
their points, and also increased resistance to punching 
and tearing. Consequently, during the past year Krupp 
process armour has not only come in completely in 
England, but has been adopted in the United States— 
the home of the Harvey process. Before leaving this, 
we are glad to notice the progress of Hadfield in armour- 
piercing projectiles, and of Beardmore in devising a new 
and excellent kind of hard-faced armour, and both these 
are British conceptions. In ordnance, progress has con- 
tinued on the same lines as last year, that is to say, 
quick-fire has been further developed, and new long guns, 
firing smokeless powder with high velocity, have come 
in. In this country the remarkable Vickers 6in. quick- 
fire piece, tried last winter, has been adopted, and a 
quick-fire gun of larger calibre, 7*5in., it is said is 
coming in. The former is simply a more powerful and 
efficient substitute for the 6in. quick-fire gun which has 
long been the broadside gun of our most powerful batile- 
ships and cruisers. While possessing more power, the 
new piece has a great advantage in the Weling breech 
action, which both offers advantages in strength and 
quick working, and also enables a metal cartridge to be 
dispensed with. The very high muzzle velocity attained 
by this and other new guns seems to be lost quickly, for 
which remedies are sought in special forms of gas checks and 
in alternative forms of powder. Cordite has shown grand 
service qualities, but its erosion is very great, and possibly 
greater than that of some other smokeless powders, of 
which Russia claims to have a peculiarly successful kind ; 
but thorough trial is necessary to establish the merits of 
any powder. Although smokeless powder has been in use 
for nine or ten years, America, with all her enterprise in 
most questions of war material, was found without it in the 
last war, and her ships must have felt the evil in attacking 
the Spanish cruisers. In pursuit, the escaping vessel 
would benefit by smoke which she would constantly 
spread between herself and her pursuer, while the latter 
should undoubtedly have smokeless powder. Con- 
tradictory statements have come to us, but, as far 
as we can now learn, only one Spanish ship, the 
Colon, had smokeless powder, so that in her chase 
the conditions were wrong in each case, for the escaping 





America has decided to adopt the former, and at the 
same time to arm her vessels with powerful quick-fire 
guns. Our readers may some of them remember that her 
feeble quick-firing batteries were a constant source of 
wonder to us, especially the ridiculous 4in. pieces of the 
New York. America will now mount 8in. quick-fire pieces. 
With the conviction that the upper structures of most 
war ships will carry 6in. Krupp armour before many 
years are past, we could wish that England would also 
adopt Sin. quick-fire guns. As to heavy guns, our new 
powerful pieces are the Vickers 12in. and the 9-2in., each 
known as mark IX. The former has even greater pene- 
tration than 111-ton 16°25in. gun, and is likely to be the 
heaviest piece carried by our men-of war for a long time 
to come. It is not probable that these powerful pieces 
can be dispensed with, because while the broadside or 
secondary batteries of quick-fire pieces had it all their 
own way in the late war, the Colon furnishes an ex- 
ample of a vessel which would defy such attack success- 
fully. With two such ships, an engagement might con- 
tinue sufficiently long and be sufficiently hard fought to 
come to be decided by the effect of the attack of the 
heavy guns, whether delivered against the primary or 
secondary parts of the enemy. One great difficulty we 
have overcome this year. We have found means to carry 
and fire with safety shells charged with high explosive, 
so that shells charged with Lyddite are now issued for 
service. 

As to light guns, quick-fire is now coming into the 
field artillery of the leading Powers. So long as the 
recoil of a field piece so far disturbed its aim that relay- 
ing was necessary after each discharge, quick-firing guns 
could only offer the advantage due to quick loading, and 
if the piece was kept waiting long by the laying, any 
gain in quick loading seemed more than counterbalanced 
by the evil of carrying metal cartridges containing their 
own ignition. At last, however, the De Bange obtura- 
tor has been found sufficient, and the metal case 
may thus be dispensed with; also great advance 
has been made in checking and controlling the recoil 
of the piece. We have from time to time spoken 
of spades fixed on the trail, which recoil drives into the 
ground. One French design of this kind was exhibited 
at Chicago in 1893. Subsequently we gave illustrations 
of an Elswick field-carriage, in which the spade was fixed 
by a shaft to the axle-tree, which was a great improve- 
ment, because the carriage naturally pivoted on it ina 
sense, and the trail was easily brought into line; whereas 
if the trail is the fixed point, not only does the gun jump 
more, but to line it it is necessary to do something like 
cross-lifting the carriage. We have awork of Krupp’s 
showing designs in which spades are fixed to axletree, 
trunnions, and trail. Sir George Clarke has a very 
neat design of an improved carriage, with a very strong 
spade action connected with and pivoting on the axle- 
tree, and strengthened by suitable connection with the 
trail. Probably quick-fire will have come in before any 
army takes the field again, in which case the supply of 
ammunition will become a problem of grave dimensions. 


CHEMISTRY. 


In the past year much good and useful work has been 
done in most branches of the science, and in many of 
the arts which are based thereon. Butof the startling or 
novel there is little, the greater part of the advance 
which has been made having been along paths com- 
paratively old and well known. There has been a general 
widening of knowledge and slow clearance of obscurities 
and difficulties rather than any announcement of a 
luminous and helpful theory, or of a great discovery of 
fact. The most noteworthy work in pure chemistry has 
certainly been the continuation by Professor Ramsay and 
his colleagues of the investigation of the family of inert 
gases which have lurked so long undiscovered in the 
earth’s atmosphere. When the discovery and isolation 
of argon were announced, its existence came on all 
chemists as somewhat of a shock, in that it had success- 
fully eluded them for a hundred years; but this fact 
having been assimilated, the co-existence of others of its 
kind was felt to be less surprising. Now there is a 
string of such substances—neon, metargon, krypton, and 
xenon, generally similar in their inability to react chemi- 
cally, and characterised by their strictly physical proper- 
ties, such as density and specific heat, and by their spectra. 
From the nature of the case their separation must be by 
physical methods, that which has been found most 
useful being the fractional distillation of the liquid formed 
when they are condensed by extreme cold. Complete 
and satisfactory separation and identification will inevit- 
ably be a long and tedious task, which may, however, be 
safely left in the hands of those able chemists who are 
devoting themselves to this study without grudging 
time, labour or money. We think it is not generally 
realised that such researches for their proper prosecution 
need the expenditure of considerable sums both for 
apparatus and assistance; that they cannot be carried on 
to the best advantage without much sacrifice of time 
which might be allotted to professional work bringing 
adequate fees; and that a pioneer may reap fame and 
find himself sadly out of pocket by the process. It does 
not become a man of science to tout for monetary 
support, but it would be none the less a graceful and a 
laudable act on the part of one possessing both wealth 
and an enlightened appreciation of its use to find a 
substantial sum for the advancement of work of the 
highest class and of the greatest intellectual advantage. 

What there is of the sensational to be recorded has 
been contributed by Professor Dewar, who has popularised 
liquid hydrogen, and may be trusted, by aid of the 
magnificent equipment of the Royal Institution laboratory 
and the convenient contributions made by prominent 
members of that body to the fund for the promotion of 
research at low temperatures, to be shortly handling it 
by the half-pint before fashionable audiences. It is cer- 
tainly advantageous to have means of obtaining the 
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of the low temperature thus brought within experimental 
reach. In records of the startling it would be unjust to 
omit Sir William Crookes’ address to the British Associa- 
tion. Thefrivolous willsay that one dose of some of the best 
and most picturesque travellers tales that have delighted 
the world for many years should have sated the British 
Association’s taste for the marvellous. But we have a 
greater belief in the absorptive powers of that body, and are 
notsurprised at the success which attended the dissertation 
of the President. In it the world was informed that its 
wheat supply was barely adequate for its needs, and that 
nothing but synthesised nitrate would pull it through. 
Visions of colossal transformers discharging lightning 
flashes through a sort of Crystal Palace, with a river of 
caustic soda in the midst, and a tornado blowing through, 
arose to console the agriculturist, who, as usual, has 
proved himself a most ungrateful and recalcitrant 
disciple. Statistics were freely invoked, and were found 
to be perfectly conclusive until another set was dis- 
covered, which showed clearly that their basis was 
illuso-y. Putting both aside, the plain man is disposed 
to think that, while the great natural wheat-growing 
countries turn out less than half the number of quarters 
per acre which are grown in poor retrograde Old England, 
there must be something capable of improvement in 
their farming methods, and that long before a pinch 
comes this improvement will have been effected. Also 
it is whispered that at the present time there is a very 
good nitrogenous manure, sulphate of ammonia to wit, 
suffering severely from low prices, over-production, and 
general depression ; the quantity of this which can be 
recovered from numerous sources is restricted chiefly by 
its unremunerative price. Thus it may be that the need 
for alarm is not immediate. 

As in previous years, we have again to notice the 
steady growth of electro-chemistry. This branch of the 
science is being assiduously studied more in Germany 
than here, although we too have some good exponents 
among us whom some think to be sounder in their views 
and less apt to ride a theory to death than are their 
colleagues across the North Sea. What more particularly 
concerns us is the practical outcome of their studies. 
Indications of fruition are everywhere apparent. A recent 
visit to Niagara showed that the chemical industries 
there which depend for their energy on the great power- 
house at the Falls were flourishing—if a disposition to 
iacrease works and buy more power is to be taken as an 
index. At the power-house three turbines of 5000-horse 
power each were running, and four more of the same 
individual output were being put down. At the Matthie- 
son works, making alkali and bleach by the Castner- 
Kellner process, 2000-horse power were in use, and other 
2000 about to be absorbed. A factory for making 
metallic sodium by the Castner-Kellner process, a carbo- 
rundum works, a carbide works, and the aluminium 
works of the Pittsburgh Reduction Company were all in 
full blast. Such industries may well delight the owner 
of a power plant; for their needs an enormous quantity 
of power is consumed in a comparatively small space. 
As a rule the works can come to the Falls, and there is 
no need to transmit the power for long distances; an 
exception to this is, of course, to be found where the 
raw material is too cheap and too heavy to bear any 
considerable freight charge. Similar activity is to be 
seen in this country, in Switzerland, in Spain and in 
Scandinavia. Water power is being sought and utilised 
at all available spots, and there will soon be few accessible 
waterfalls of large size which are not harnessed and 
helping to do the work of the world. 

But it must not be thought that such manufactures as 
these cannot be successfully carried out in England 
itself. Where fuel is cheap, and the raw material at 
hand, or a large market waits on the spot for the pro- 
ducts, electro-chemical manufacture may often be more 
remunerative than it would be at a distant place having 
power even at a nominal price. Thus, one of the 
largest ventures in electrolytic manufacture, viz., the 
working of the Hargreaves- Bird process for chlorine 
and sodium carbonate, is to be started with coal as the 
source of power, in order that it may be within easy 
reach of the Cheshire brine. In short, each case must 
be considered on its merits, and the whole set of con- 
ditions must be taken into account in starting any 
industry of the kind. Sluggish as has been the develop- 
ment of the electrolytic copper refining industry in this 
country, compared with its advance in America, there 
has been some progress to record. For a long time 
electrolytic copper was thought to be a sort of chemical 
curiosity needed only by the electrical enginerr for his 
cables. Now it is appreciated as a pure metal procurable 
at a price but little above that of the ordinary high 
grade material, which can be usefully employed in the 
mechanical arts. For making tubes of all kinds, and for 
preparing alloys, such as brass, electrolytic copper is 
freely employed. In time, other metals, ¢.g., zinc of 
similar purity, will be generally available, and then the 
work of the metal mixer will be much simplified. If it 
be found—as is quite possible—that the alloy needs for 
attaining its best quality the addition of small quantities 
of alien metals, the fact that pure materials are used 
will enable these additions to be made with certainty, 
independently of the hotch-potch of ingredients com- 
monly found in commercial metals prepared by less 
exact methods. It is not to be deduced from this that 
metals prepared by electrolysis are necessarily pure; 
rather one would say that when it is desired to prepare 
a pure metal on a commercial scale, a properly planned 
electrolytic method often affords the best means of 
attaining that end. In support of this proposition one 
need not go farther than the electrolytic preparation of 
nickel. The metal, as now prepared commercially, con- 
tains noteworthy quantities of iron and cobalt, and is 
probably more impure than that made by Mond’s pro- 
cess, of which more anon. Fortunately for the most 
important service to which nickel is put, the manufac- 
ture of nickel steel, these impurities are of small 
account. 





During the late session of the Institution of Civil 
Engineers an account was given of the latest develop- 
ments of the Mond process for extracting nickel from its 
ores. The discovery of nickel carbonyl, the volatile 
compound which nickel forms with carbon monoxide, is 
nearly ten years old, but up to the present date no 
successful process for the extraction of nickel by utilising 
the remarkable properties of this substance has been 
made. One of the joint discoverers of nickel carbonyl, 
Mr. Mond, has sought unweariedly to devise a practicable 
process, and now it is said success is in sight. Seeing 
how difficult, laborious and costly is the extracting of 
nickel by the usual methods, we hope that the new pro- 
cess may fulfil its inventor’s expectation, but we confess 
that if it does our pleasure will not be untinged with 
surprise. Nickel is needed as pure and cheap as possible 
for the manufacture of nickel steel of all grades. At £200 
per ton it is a somewhat dear ingredient of industrial 
alloys ; at £50 or even £100 per ton it can be freely used 
for a large number of purposes. At present only that 
branch of engineering which turns out lethal weapons, 
‘‘for the use and convenience of man,’ can afford to 
indulge on a large scale in so costly a material. 

The purely social side of chemistry was represented 
this year by a dinner to those venerable Past-presidents 
of the Chemical Society who had been members of that 
body for fifty years or more. The function was brilliant 
and crowded, and, apart from its personal interest, is 
noteworthy because of the timely reminder which it 
afforded that the science of chemistry in its modern form 
is a growth of the last fifty years. More than this, it 
was only in the latter half of that time that its intimate 
relation to every-day needs in the guidance of manufac- 
ture and in the appraisement of materials was recognised. 
At the present day its position is assured ; never was the 
aid of the chemist more freely invoked, and never was it 
rendered with so full a knowledge not only of the 
principles of the science, but also of practical require- 
ments. And this in spite of our teachers. 








NOTES FROM JAPAN. 
(By our Special Correspondent.) 

Railways and foreign capital.—A short time since I made some 
remarks upon the above two subjects, which appear almost in- 
separable. Much the same state of things as I then indicated still 
exists ; that is to say, many of the railways are almost starving 
for the want of sufficient capital and from their inability to en- 
force further calls on the shareholders, while they continue to 
declare dividends which are apparently satisfactory, but which, if 
the real truth were known, are either paid out of capital or out of 
funds which ought to be devoted to the maintenance and renewal of 
permanent way and rolling stock; while nearly all of them are 
anxious to obtain foreign capital and loans; while they are un- 
willing, or unable through legal restrictions, to offer adequate 
security or satisfactory conditions, and are morbidly afraid that 
the control will lapse into foreign hands, which, if it came to pass, 
would mean the abolition of a good deal of private patronage, the 
suppression or turning adrift of all the cats that were not profitably 
employed in catching mice, and generally the proper keeping and 
auditing of accounts. : , 

Although some of the more enlightened and far-seeing financiers 
have not failed to comprehend the real nature of the situation, and 
in some instances have had the courage to express their opinions 
openly, the majority are still too timid and too suspicious as to the 
possible consequences, to offer any such conditions and securities 
as would be satisfactory to a capitalist endowed with an average 
bump of caution. For example, Mr. Masahisa Matsuda, the late 
Minister of Finance, when interviewed upon the subject, stated 
that personally he heartily approved of the idea of the introduc- 
tion of foreign capital, and sees no harm in foreigners being 
allowed to acquire shares in Japanese railways, and even to own 
land, which is now specifically forbidden by treaty, although he is 
not sure (?) as to the decision of a Cabinet Council, should the 
question be referred to it. 

Mr. Takahashi, of the Yokohama Specie Bank, recently sub- 
mitted two resolutions on this subject to the High Council of Com- 
merce and Industry, which came to the general conclusion that 
any obstacle standing in the way of the influx of foreign capital as 
the result of a natural course of circumstances should be removed, 
and in view thereof any legal provisions obstructing the free 
operation of economic principles should be speedily repealed or 
amended. But when specific points came to be considered, they 
proposed that the right of owning shares in railway companies, the 
Industrial Bank, and the Formosan Bank, should be granted to 
foreigners, but not the right to sit on the board of directors. As 
regards the Bank of Japan, the Specie Bank, mining industries, 
the Japan Steamship Company, exchanges and emigration com- 
panies, they recommended that the present restrictions should be 
maintained. 

The Osaka Mainichi and the Japan Times have both devoted 
considerable space to this subject, and after pointing out that 
land occupied by railways is already treated by Government in a 
separate manner from other descriptions of real estate, for 
example, it is exempted from ordinary taxation—they go on to 
contend that when, under the revised treaties, foreigners become 
entitled to hold railway shares, the land occupied ought to be con- 
sidered, equally with all other assets, as part of the property 
represented by such shares. They further express their belief that 
this opinion is to a certain extent favoured by a section of the 
Department of Communications ; but even if that department 
declared its approval the principle must receive the further 
approval of the Cabinet and of the General Staff, and that in 
military circles the feeling was decidedly adverse to any such con- 
cession, 

Meanwhile, one company after another has attempted to float 
foreign loans, and has invariably failed on one or both of the 
points of a want of proper security and of a reasonable amount of 
control or representation on the board. Subject to a satisfactory 
understanding on these points, it has been stated that Messrs. 
Simon, Evers, and Co., of Yokohama, were willing to advance 
yen 709,000 for four years, at 6 per cent., to the Boso Railway ; 
that Messrs. Illies and Co. were considering as to a loan of 
yen 500,000 to the Kobu Railway, the nominal capital of both of 
which railways is only about half wee up; while the Tokushima 
Railway, with a nominal capital of yen 800,000, but only 
yen 268,000 paid up, had decided at a general meeting to float 
debentures to the amount of yen 3,000,000. ; 

Some time since Messrs. Peacock and Co., on behalf of certain 
London capitalists, were ready, should the conditions prove satis- 
factory, to advance the necessary funds to the Formosan Railwa: 
Company ; but after protracted negotiations the whole thing fell 
through. They have since been approached by the Sanyo— 
nominal capital yen 24,000,000, paid up yen 13,640,000—and 
Kyushiu—nominal yen 30,000,000, paid up yen 19,000,000—Rail- 
way companies, who have received the following offer :—(1) The 
subscribing amount of the company’s bonds to be issued shall be 
fixed at yen 30,000,000. (2) Rate of interest to be 5 Pe cent. 
per annum. (3) The subscribing value of the bonds shall be fixed 
at yen 92 per face value of yen 100. (4) Term of redemptior, 
twenty years. Negotiations are still in progress, one of the diffi- 





culties being, it is said, that the Sanyo Railwa 
yen 5,000,000, and the Kyushiu only yen 10,000, 
an anomaly to Western ideas, 

So far 1 have quoted exclusively from Japanese sources of in. 
formation. The Japan Mail remarks, dpropos of the last negotia- 
tion, that Far-Eastern securities are not gilt-edged in the eyes of 
British capitalists at present. Both the companies above named 
are thoroughly sound concerns, and they are in a position to offer 
the security of Baron Iwasaki, the Japanese millionaire par excel. 
lence, as well as to hypothecate the earnings of the new lines, and, 
we presume, some part of the earnings of the old. They have 
also the advantage of getting the business transacted by Reson 
Suzenobu and Iwamura, two exceptionally competent and prac- 
tical men. Yet the terms above stated are the best they can 
obtain. Six years ago one of the leading fivancial firms of Great 
Britain offered to lend any sum from one to ten millions sterling 
at 5 per cent. on bonds at par, or 44 per cent. on bonds at 90, to 
any municipality or corporation desiring to undertake a produc. 
tive enterprise. Thus the Japanese could have obtained better 
terms in 1892 than they can get to-day. That is not encouraging, 
They ovght to be going up, not down, in the world’s credit. 

It appears to me that one reason for this decrease of credit is 
that in 1892 the revised treaties had not been framed, and 
foreigners reasonably expected that when they surrendered the 
privileges of extra-territoriality they would be met in a generous and 
liberal spirit ; but all recent experience has tended to show that 
nothing that is not absolutely guaranteed by the strict letter of the 
law will be conceded, and that unless they obtain the fullest possible 
security in every respect, they may be certain that they will suffer 
for their indiscretion. 

In a recent leading article the Aobe Chronicle suggests the 
following partial solution of the difficulty. There are at present 
many Japanese railways which, if liberally financed and properly 
managed, would be paying concerns, but which at present are 
practically insolvent, and whose shareholders would be glad to sell 
the whole thing—stock, lock, and barrel. Let one or more of these 
companies endeavour to obtain the consent of the Diet to a Bill or 
Bills permitting them to sell their concern to any purchaser 
whatever, not excluding a foreign capitalist or syndicate, or a 
mixed company of Japanese and foreigners, and empowering them 
to grant an absolute and unrestricted title of ownership, without 
distinction of nationality, for the whole of their property, includ- 
ing the land, &c.; such ownership to be absolutely guaranteed 
against disturbance—except for such reasons as bankruptcy, &c.— 
for a period of, say, twenty-five years, at the end of which time 
the Japanese Government should have the option, after due 
notice had been given, of purchasing the concern at a valuation 
based = the ascertained net earnings of the three previous 
years. e capital so released would be available for re-invest- 
ment in other concerns; and it would be the fault of the new 
—— if the concern, the entire conduct of which would be 
in their own hands, did not return them a satisfactory income. 

That there are plenty of companies who would be glad to 
embrace such an opportunity for selling out is obvious from the 
almost daily reports in the vernacular papers. The Kayo Railway 
recently had two locomotives seized on account of inability to pay 
for them, and subsequently passed a resolution to mera f up the 
concern, The Scuja Tramway Company was dissolved soon after 
the rails were laid, and before the line was opened for traffic. 
The Gan-yetsu Railway Company brought a suit last May, which, 
after various appeals, has just been decided in its favour, against 
200 of its shareholders who had failed to respond to the calls 
made on them, and whose shares, when sold by auction, left a 
deficit of yen 27,779 of the amount due upon them. Several 
small companies are seeking amalgamation with their bigger neigh- 
bours, who have not the spare capital to buy them up; and 
according to the latest returns only about 55 per cent. of the 
whole nominal capital throughout the empire has yet been paid 
up, and the balance is apparently not forthcoming, although 
urgently needed. 

okyo waterworks.—In my last letter I anticipated some trouble 
when the water was turned on, and of this we have already had 
one instance in a somewhat dramatic form. On October 27th one 
section was formally opened in the presence of the Governor and 
the Mayor of Tokyo, the chief expert, the Superintendent of the 
Fire Brigade, and a distinguished company, with great pomp and 
ceremony, and an exhibition of the capabilities of the fire hydrants. 
The proceedings were, however, interrupted by a report that the 
mains lower down had burst, or the joints blown out, or something 
of the sort, of which no precise details have been published, and 
that a whole district was badly flooded. We shall no doubt have 
lenty more fun of the same sort. It is only fair to state that 
*rofessor Burton, formerly the adviser to the waterworks board, 
whose suggestions almost from the outset have been persistently 
ignored, and who for many months past has been engaged in sani- 
tary work in Formosa, is in no way to blame for the result. 
elephones.—The long-distance telephone between Tokyo and 
Osaka, 356 miles, has now been completed, and was tested with 
satisfactory results on October 2lst. At present there is only one 
wire, so a speaker at Tokyo or Yokohama at one end, or Osaka or 
Kyoto at the other end, must give some hours’ previous notice 
before being put in communication with his correspondent. Next 
year the number of wires will be increased, and this inconvenience 
will be obviated. 
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LAUNCHES AND TRIAL TRIPS. 


PRAH ; built by, Wm. Dobson and Co.; to the order of, African 
Steamship Company, Liverpool; dimensions, 325ft., 45ft., 
22ft. 24in.; to carry, 4600 tons ; engines, triple-expansion, 23in., 
37in., 6lin., by 42in., pressure 1601b,; constructed by, Wallsend 
Slipway and Engineering Company ; launch, December 28th. 

SaINT ANDREW, twin-screw steamer; built by, C. 8. Swan and 
Hunter; to the order of, Messrs. Rankin, Gilmour, and Co.; 
dimensions, 483ft., 56ft., 3ft. 10in.; engines, two triple-expansion, 
22in., 37in., 6lin., by 48in., pressure 1801b.; constructed by, 
Wallsend Slipway and Engineering Company, Limited ; launch, 
December 2:'th. 

DEGAMA, spar deck type; built by, Messrs, Furness, Withy, and 
Co.; to the order of, African Steamship Company, Liver- 
pool; dimensions, 337ft. 6in., 45ft. 3in., 28ft. 5in.; to 
carry, 5700 tons; engines, triple-expansion, 234in., 38in., 64in., 
by 42in., pressure 170 1b.; constructed by, Messrs, Thomas 
Richardson and Sons; launch, December 29th. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Prospects are excellent for the first quarterly meeting of the 

new year, to be be held at Birmingham on the 12th inst. It is 

anticipated that a good deal of business will be transacted, and 
rices are certain to firm, with a further upward tendency. 

Small production and low stocks still cause the market to be well 

upheld. 

Pa addition to the review of the course of trade for the 

ear, the following summary may be added of the year’s 
chief advances :—Cinder pig by 7s. 6d., from 38s. 6d. to 46s,; part- 
mine by 6s. 6d., from 45s, 6d. to 52s.; all-mine by 7s. 6d., from 60s. 
to 67s. 6d.; marked bars by 10s., from £7 10s, to £8 ; unmarked bars 
by 15s., from £6 to £6 15s,; black sheets, singles, by 17s. 6d., from 
£6 2s, 6d. to £7 ; doubles, by 22s. 6d., from £6 2s. 6d. to £7 5s.; 
and gas strip by 15s., from 25 15s. to £6 10s. Galvanised sheets 
are from 15s, to 20s. = than when the year opened. There 
has not been much alteration in the average selling prices of 

finished iron as announced by the bi-monthly returns of the Mid- 

land Iron and Steel Wages fm In January last the price was 

declared at £6 0s. 678d. for the two preceding months, or a 

reduction of 3d. per ton. In March the price for the two previous 

months was £6 0s. 8'3d., or an advance of 1d. per ton ; for March 
and April the return showed a reduction of 4d. For May and 

June it was £6 1s, 2d., or an increase of 7d. per ton ; for July and 

August the figure was £6 ls. 10°3d., or a further increase of 8d.; 

and for September and October it was practically the same, being 

£6 1s. 10d, Iron workers’ wages were raised by 24 per cent. in 

July, and are now on the basis of 7s. 9d. per ton for puddling. 

Thus the returns issued during the year show a net increase of 

only 1s, 3°22d, per ton, But the first portion of the year was a 

disturbed period, and, moreover, when a trade improvement does 

set in it takes some time for the lower qualities of material to get 
their selling prices improved, se 2 in regard to export 
descriptions, 

But now that the revival has become firmly established, the next 
few bi-monthly returns are expected to reflect the upward move- 
ment in prices more satisfactorily. For pig iron smelters in the 
Midlands, 1898 has been an exceptionally favourable year. This 
has been due partly to the sa curtailment of production con- 
sequent on the low prices ruling up to a year ago, and partly to 
the greatly improved demand, more especially for foundry iron 
in connection with the production of piers, water pipes, and other 
castings. The machinery and implement trades have also been 
splendid customers for the better qualities of Staffordshire iron, 
larger quantities than for some years past having been taken, of 
suitable sections for roofing, bridgework, &c., and also by the 
railway carriage and wagon builders, who have been very busy, 
both on home and foreign contracts. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The year has opened with a strong, hopeful tone 
generally, Considering that engineering works and collieries were 
in the midst of the New Year holiday stoppages, there was a very 
full attendance on both the iron and the coal exchanges at Man- 
chester on Tuesday, and although as regards actually new business 
no great weight of transactions could be reported, here and there 
fairly large inquiries were stirring, and indications were not want- 
ing of a considerable amount of buying coming forward. 

In pig iron some merchants are buying pretty freely in anticipa- 
tion of possible higher prices, whilst others, in one or two brands 
that are regarded as relatively rather high, are dis to sell 
forward at under the present full current rates. Taking them all 
through, however, quotations are exceedingly strong, the only 
exception being that perhaps Lincolnshire iron has receded some- 
what from the special prices recently quoted, the underselling 
by merchants having no doubt tended towards weakening the 
position, This, however, applies mainly to foundry qualities, for 
which makers’ quotations are now 5ls. 6d., with merchants offer- 
ing at about 50s. 9d.; Derbyshire remains firm at from 53s. up to 
55s, net, and Lancashire makers are not quoting anything under 
53s, 6d., less 24, delivered Manchester. Forge qualities are stil! in 
some cases quoted above the basis rates, and delivered in the 
Warrington district average about 49s. to 49s. 64. for Lancashire, 
less 24, and about 48s. 3d. to 48s. 9d. net for Lincolnshire. 
Middlesbrough iron is steadily recovering from the recent reaction 
after the speculative boom, and good foundry brands are scarcely 
quoted under 53s, 4d., with special brands quoted from 53s. 10d. 
up to 54s, 4d. net cash, by rail Manchester. Scotch iron is also 
very firm, Glengarnock averaging about 55s. to 55s. 3d., and 
Eglinton 55s. 6d., with American pig iron quoted 50s. to 52s, net, 
delivered Manchester docks. 

In the finished iron trade makers are generally indifferent about 
quoting for bars at current rates, as it is anticipated there may be 
some official advance in prices at the ensuing quarterly meetings. 
The minimum rates remain at £6 10s. to qs, 6d. for Lanca- 
shire, and £6 15s. for North Staffordshire bars, delivered in the 
Manchester district. Sheets average about £7 5s., and hoops are 
steady at the list rates of £7 for random to £7 5s, for special cut 
lengths delivered Manchester district, and 2s. 6d. less for ship- 
ment. 

A continued pressure of demand is reported throughout the 
steel trade, with a difficulty in getting quotations at all for anything 
like early delivery. Ordinary foundry hematites range from about 
65s. 6d. up to 67s. and 67s, 6d., less 24, according to brand ; local 
made billets are firm at £4 15s. net cash ; with steel bars ranging 
from £7 for local, up to £7 12s, 6d. and £7 15s. for special brands ; 
common steel plates, about £7 17s. 6d.; with steel boiler plates 
almost out of the market, and in some cases quoted as high as 
£8 10s. to £8 17s, 6d. for anything like special delivery in this 
district. 

During the past week operations in the engineering trades have 
been to some extent interfered with by the holiday stoppages, but 
these have been curtailed as much as possible owing to the general 
pressure of work. Nearly all the leading branches of engineering 
start the new year with work in hand to carry them over the 
ensuing six or nine months, this being especially the case with 
regard to the principal machine too) makers, boiler makers, loco- 
motive engine builders, and all sections of the electrical engineer- 
ing trades, Some of the heavy stationary engine builders are, 
however, not booking new work in quite sufficient quantity to 
replace orders running out, and generally throughout the textile 
machine-making trades there is Secidedly lessening activity. 

Representatives of the iron trade throughout Teale will 
receive with deep and general regret the announcement of the 
death of Mr. Richard Ogle, one of the best-known iron merchants 
in Manchester, which took place suddenly at his residence, 
Bowdon, on Monday last. Mr. Ogle, who was in his seventy-fifth 
year, was perhaps the oldest representative of the iron trade in 
this district, the business with which he was connected having 
been established for upwards of forty years, and he was highly 
respected on the Manchester Royal Exchange. He was the 
pioneer in introducing hematite to the Lancashire district, and for 
the last thirty-five years—in fact, ever since its formation—was 
the Lancashire representative of the Barrow Hematite Company. 
Mr. Ogle was also a | interested in the Lincolnshire blast fur- 
naces ; since 1865 he represented the North Lincolnshire Iron 
Company, and for several years prior to, and at the time of his 
death, occupied the post of chairman of the Board of Directors. 
The deceased gentleman was closely associated with several other 
— iron companies in various parts of the country. 

n the coal trade here the stoppage of collieries for the holidays 
over the first two or three days of the present week, and the 








general advance in prices of 10d., in some cases up to 1s, per ton on 
all descriptions of fuel, has for the time being somewhat unsettled 
the position. In many cases buyers who have new business to 
place are hestitating about giving out their orders until they are 
satisfied that the upward move in prices is being firmly carried out 
all through, and is being followed in other outside uistricts, 
far as the Lancashire coalowners are concerned, it is only in very 
exceptional cases where the full advance has not been definitely 
and strongly put in operation, and representatives of collieries 
report that there has been very little cancelling of orders already 

laced, and which are only being executed at the advanced rates. 

t is difficult at present to ascertain the actual state of trade under 
the new conditions, In house-fire coals there is not more than a 
moderate business doing, but collieries start work after the 
holidays with sufficient orders on their books to keep them going, 
and take away all their output, at any rate for the present. Prices 
at the pit mouth are generally quo about 12s, to 12s, 6d. best 
Wigan Arley ; 10s. 6d. to 11s, seconds Arley ; 10s. to 10s. 6d. 
Pemberton 4ft.; 9s. to 9s. 6d. common house coal. All descri; 
tions of coal for iron making and steam purposes are exceedingly 
firm at the full rates, with more than sufficient — to take 
away the present output of the collieries, and at the pit mouth 
ordinary qualities of steam and forge coals are not now quoted 
under 8s, 6d. to 9s. per ton. The strongest position in the market 
is with regard to engine fuel, the advance in which has been from 
40 to 50 per cent. over the minimum ager ruling last year, common 
slacks not being now quoted under 4s, 6d.; medium, 5s, to 5s, 6d.; 
and the best qualities from 6s, to 6s. 6d. at the pit mouth. The chief 
competitor with Lancashire is, of course, the Yorkshire district, 
but it is generally anticipated that the prices of Yorkshire 
collieries, which have already moved upward to a very substantial 
extent, will be still further advanced to place them on the same 
level as those now ruling at the Lancashire collieries. In the 
Staffordshire cistrict-—another important mining centre—prices 
have also been advanced to a somewhat similar extent, but Derby- 
shire collieries seem at present to be waiting events before 
definitely putting up prices. 

For shipment there is a moderate amount of business doing, 
with minimum quotations for ordinary steam coals now 9s. 6d. to 
10s., with 10s, 6d. asked for some of the better qualities delivered 
at the ports on the Mersey or the Manchester Ship Canal. 

It is quite well understood that the upward move in prices which 
has taken place with the commencement of the new year will 
strengthen the position of the Miners’ Federation in demanding a 
further advance in wages, and at the conference to be held in 
Edinburgh next week, a definite resolution is to be put forward 
for a a further advance of 74 per cent., which, with the 
24 per cent. already conceded, will represent a restitution of the 
10 per cent. taken off wages a couple of years back. Amongst 
representatives of collieries it is generally anticipated that this 
further advance of 74 per cent. will be conceded without any 
serious demur, and that an amicable settlement of the wages 
question will be arrived at between the representatives of the 

iners’ Federation and the federated coalowners, 

Barrow.—There is a very firm tone in the hematite pig iron 
trade, and the new year opens well. Business, however, has not 
been done on a large scale, as makers have not at present much 
iron to dispose of, but orders are very fully held, and the demand 
for renewals on the part of buyers is strong and full. Prices are 
very steady, mixed Bessemer numbers being at 57s. to 58s. per 
ton net f.o.b., while warrant iron is at 57s. 3d. net cash sellers, 
57s. 24d. buyers. Forty-one furnaces are in blast, the same num- 
ber as last year, and it is expected in a few weeks this number 
will be increased. Warrant stocks in the last week of the year 
were increased by 5657 tons. They now stand at 179,204 tons, 
being 5246 tons less than at the ) For sobre of 1898. The total 
stocks now in hand and in public stores represent 241,520 tons, 
being 41,890 tons less than at the begi: lb ear. The make 
of hematite iron and spiegel in 1898 reached 1,464,740 tons, being 
an increase of 110,520 tons over 1897, The increase in consump- 
tion during the same period is shown to be 152,410 tons. The 
average price of hematites during 1898 was 52s. 14d. 

Iron ore continues to find a brisk market, and raisers are almost 
at their wits’ end to meet delivery e ments. Good average 
sorts are at 14s. per ton net at mines, and best descriptions find a 
ready market at 17s. 6d. Spanish descriptions are coming to hand 
more freely, and it is probable the importations will increase, unless 
freights go up. 

Steel makers are exceptionally well placed for orders. Efforts 
are being made to increase the output of the plate mills by the 
provision of more adequate slabbing mills, and the building of new 
Siemens-Martin furnaces. Heavy plates are at £6 17s. 6d. per 
ton. Heavy steel rails are firm at £4 12s. 6d., and are in good 
steady request. Some business is being done in light rails and 
tram sections, The trade in billets, tin bars, hoops, merchant 
steel, and heavy steel castings is steady, and orders are being freely 
offered all round. The prospects of the new year in the steel 
trade are very satisfactory. 

Mr. David Hunter, who for some years past has had charge of 
the Siemens-Martin and plate-rolling department of the Barrow 
Steelworks, has been appointed general manager of the Calder- 
bank Steel Company, Scotland. 

No word is yet to hand as to the placing of the new Admiralty 
orders. Builders are in the meantime very busy. 

Coal and coke firm at full prices, and in steady demand. 

Shipping is very briskly employed. The returns for last year 
show foreign shipments of hematite iron to have been 95,189 tons, 
being an increase on 1897 of 25,224 tons ; coastwise shipments, 
417,315 tons ; increase, 61,293 tons ; deliveries for local consump- 
tion and export by rail, 1,054,200 tons; increase, 33,780 tons ; 
foreign shipments of steel rails, blooms, &c., 176,681 tons ; increase, 
17,686 tons ; coastwise, 334,101 tons ; increase, 33,437 tons, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE pits in the South Yorkshire district have not been nis 
like regularly worked since Christmas, The coalowners woul 
have been glad to have had the men back on the 28th at latest, 
but it was not until the 29th that anything like a fair start was 
made, and this week there has been a tendency to honour the 
New Year in a way which is not usual south of the Tweed. The 
lessened output has, of course, had its effect in the clearance of 
such stocks as have accumulated. The railway steam coal con- 
tracts have now been entered into at 8s, 6d. per ton for Barnsley 
hards, which is about what was expected. Values having improved 
steadily for some two years, it is hoped that this condition of trade 
may be maintained. In house the weather is too variable to 
hope for extreme activity, but the demand is well up to expectation, 
and aready market is found for all that is brought to bank. Another 
feature in favour of Yorkshire coal is the advance of freights 
which has affected the delivery of sea-borne fuel in London and 
similar markets. Values keep firm, but although the ten- 
dency is to move upward, there has been no a change 
in general quotations. Best Silkstones are at 9s. to 10s, per ton ; 
ordinary, from 7s, 9d. per ton; Barnsley house, 8s. 6d. per ton ; 
seconds, from 7s. ton. The Baltic ports having closed, the 
usual shrinkage is looked for in steam coal. That been less 
noteworthy than usual, exports as a rule having been maintained 
at a level above the corresponding period of year, while the 
inland trade has been above the average through the requirements 
of the iron industries. The railway companies under their new 
contracts have to pay an advance of 9d. per ton for their supplies 
of hard coal. Although, as stated, 8s. 6d. per ton will be taken as 
the price for Barnsley hards, values may generally be put at from 
8s. to 9s. per ton ; seconds, from 7s, per ton. Gas coal is in brisk 
request at 8s. to 9s. per ton. For engine fuel the heavy demand 
already reported continues for the manufacturing centres of 





Lancashire and the West Riding of Yorkshire. Small fuel con- 
tinues to be much called for on account of coking purposes, and is 
still tending upwards. Nuts are 6s. 6d. to 7s. 6d. per ton ; screened 
slack, from 5s, per ton ; pit slack, from 2s. 6d. to 3s. 6d. per ton. 
For coke, in which a ond trade is doing, best washed are quoted 


So | at 11s. to 12s, per ton, and in some instances 13s. per ton ; ordinary, 


9s, 6d. to 10s, 6d. per ton. é 
In the heavy trades generally the year has opened with 

abundance of work, an good prospects of full employment 

during the twelve months. All 5 ents of the iron trade 

are brisk. Boilermakers have been exceptionally busy, and there 

is every likelihood that the additions which have been made to 

— of output during the last year will have to be still further 

to. 


The Corporation of Sheffield took ion, on the last day of 
1898, of the undertaking of the Sheffield Electric Light and 
Power Company. Thus, Sheffield has now municipalised the 
water undertaking, the tramways, and the electric light, while 
the acquisition of the markets only awaits parliamentary sanction. 

The working of the Sheffield tramways since they have been 
acquired by the Corporation has been so great a success that the 

rofits will be equal to effecting a reduction of 2d. in the £ on 

e district rate for the next half-year. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THOUGH as yet the year has been quiet, so far as regards buying 
and selling, there have been evidences during the latter part of 
this week that there will be a brisk inquiry when business is fully 
resumed. Everyone is in the best of spirits respecting the trade 

rospects of this year; the commercial barometer in this district 
is undoubtedly set fair, and it is certainly a long time since 
a year commenced under such favourable auspices. It has been 
observed that generally the last year of a decade has been a 
period of very active trade and uncommonly high prices, and 
there is every reason to believe that this year the experience will 
be repeated. In 1879 there sprang up the American ‘‘boom” in 
the demand for Cleveland pig iron, which led to No. 3 being raised 
to over 60s. per ton ; and then, again, in 1889 there was a ship- 
building boom like the present, which led to No. 3 realising over 
65s. per ton. When itis taken into account how well-off manu- 
facturers already are with work for this year’s execution, it is clear 
that people do not expect too much who look for as good a year as 
the last was, 

So far as this district is concerned, there is no question that 
the unparalleled activity has been induced in the iron and 
steel trades by the prosperity of the shipbuilding and engineering 
industries. 

The year an well with ironmasters, for on the very first 
business day after the holidays No. 3 Cleveland pig iron was 
raised 3d. per ton, and the advance was realised, 44s, 9d. being 
paid for No. 3, and not less than this was asked, while 45s. was 
paid for delivery up to the end of March. No. 1 has been sold at 
46s.; No. 4 foundry, at 44s.; grey forge, at 42s.; and white, at 
41s. 9d.; while mixed numbers of East Coast hematite pig iron 
were quoted at 55s. 6d. During the last fortnight the furnaces 
have produced a larger proportion of forge qualities of pig iron 
than usual, a circumstance which the makers do not appreciate, 
for they want more foundry and less forge, seeing that there is 
already a plethora of the latter and a scarcity of the former, 
besides which they secure a considerably better price for the 
foundry, and it costs no more to produce. 

On account of the holidays the blast-furnacemen have not 
attended so diligently to their work as they should have, and the 
furnaces being fed irregularly, the quality has suffered. In pre- 
vious years the employers have given the blast-furnacemen an extra 
amount above their regular wages where they have worked steadily 
over the holidays, but they did not do so this Christmastide, as 
they thought they were giving enough when they conceded the 
eight hours day. 

e ironmasters of the North of England have now had a full 
year’s experience of the three-shift system, and there can be little 
doubt that it has not come up to expectations. It was thought 
that the furnaces would be fed more regularly, and that better 
results, as far as the quality of the iron, would be attained than 
under the twelve hours day. But that has not proved to be the 
case. The difficulties of working are rather increased with three 
sets of men instead of two. It was expected when the concession 
was made that there would be some increase in the cost of pro- 
duction, but that increase is said to be larger than was looked for. 
In consequence some of the makers are not satisfied that they did 
the right thing when they established the three-shift system a year 


ago. 

The stock of pig iron in the public warrant stores in this dis- 
trict, at December 31st, was 183,211 tons, and the year’s increase 
was 45,934 tons. Of the stock, Connal’s held 172,861 tons, and 
the North-Eastern Railway Company 10,350 tons. Pig iron ship- 
ments from the Cleveland district during 1898 reached 1,113,312 
tons, the exports of manufactured iron were 202,237 tons, and 
those of steel 226,633 tons. As compared with 1897 the pig iron 
exports declined 126,464 tons, or 10 per cent., while the manufac- 
tured ironand steel shipments decreased 129,951 tons, or 23 per cent. 
Some indication was given in this column last week as to the chief 
countries which contributed to the falling off in the exports of 

ig iron, and it may now be stated that the even more pronounced 
Somnens in the shipments of finished iron and steel was brought 
about by India, which received 151,049 tons, decrease 64,323 tons ; 
Japan 47,779 tons, decrease 29,860 tons; Africa 44,662 tons, 
decrease 21,565 tons; Russia 33,030 tons, decrease 11,911 tons; 
Egypt 22,685 tons, decrease 16,030 tons, Against this, however, 
there is to be set the great consumption in the home trade, 
which rendered manufacturers unable to undertake so much 
foreign business. 

The amalgamation of the three South Durham plate-making 
concers—the Moor Iron and Steel Company, Limited, at Stockton ; 
the Malleable Iron Company, Limited, also at Stockton ; and the 
West Hartlepool Steel and Iron Company, Limited, at West 
Hartlepool, is now complete, and the style of the firm will be the 
South Durham Steel and Iron Company, Limited, with head 
offices at Stockton. The registered capital is £650,000. The 
chairman is Mr, W. Cresswell Gray, who was the owner of the 
West Hartlepool Works, and it is stated on good authority that 
he is the sole proprietor of the three amalgamated concerns, The 
general manager of the three works will be Mr. Charles J. Bagley, 
who has been for many years the manager of the Moor Works, 
Mr. J. Sladden, the secretary of the West Hartlepool Works, and 
Mr. F. Sanderson, the secretary of the Moor Works, will be the 
joint secretaries of the concern. 

Messrs. Dorman, Long, and Co., Limited, Britannia, and West 
Marsh Iron and Steel Works, Middlesbrough, on the Ist inst. took 
over the Ayrton Rolling Mills of Messrs. R. P. Dorman and Co., 
and the Bedson Wire Mills of Messrs, Charles Dorman and Co., the 
former of which manufacture galvanised and black sheets, and the 
latter telegraph wire, wire rods, galvanised strand and barbed wire, 
and also fencing wire. The Bedson Wire Mills are in future to be 
known as the Cleveland Wire Mills. 

Some time ago Messrs. Dorman, Long, and Co., leased the experi- 
mental Clarence Steel Works of Messrs, Bell Brothers, Limited, 
situated on the north bank of the Tees opposite Middlesbrough. 
This was — with a view to producing ingots for their own 
works, and partly with a view to endeavouring to work out to a 
commercial success the manufacture of steel from Cleveland iron 
by the Saniter yo pr ag and desulphurising process of a 

uality that will allow of its being made into plates and angles as 
cheap and as good as those produced in the acid open-hearth 
furnace from hematite iron, Excellent results have attended the 
experiments, and a further extension of the works is to be made, 
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The question to be solved is of the utmost importance as it will 
tend to render the local steel manufacturers practically inde- 
pendent of foreign ores, and lead to the more complete utilisation 
of the large stores of Cleveland ironstone. 

At the meeting of the Tees Conservancy Commissioners on 
Wednesday afternoon, Sir Joseph Pease, Bart., M.P., the chair- 
man, announced that in close proximity to the Clarence Ironworks 
it was proposed to erect steelworks, equipped with the latest 
machinery, for the manufacture of finished steel for shipbuilding 
and other purposes. The cost will be about £300,000, and of this 
Messrs, Dorman, Long, and Co., who have been carrying out 
experiments, will subscribe half in the ordinary shares of their 
company. Upwards of 2000 tons of steel have been made by the 
— process from Cleveland iron—steel in every way satis- 
‘actory. 

asness is altogether in favour of producers of manufactured 
iron and steel, and there is no lack of work for the mills, so much 
so, that the holidays have been cut as short as possible. Prices are 
all tending pomnom and consumers are in consequence not dis- 
— to wait, as they recognise that the manufacturers are now 

aving their innings. Steel ship plates cannot be had under 
£6 15s. 6d.; steel boiler plates, £7 5s.; iron ship plates, £6 10s.; 
steel ship angles, £6 10s.; iron ship angles, £6 2s. 6d.; common 
iron bars, £6 2s, 6d.; packing iron, £5 2s. 6d.; all less 24 per cent. 
f.o.t. Heavy steel rails are quoted at £4 12s, 6d. net at works. 

In the coal trade there is little change on account of the holi- 
days, and production this week has been on a comparatively small 
scale. Prices, however, are very firm ; best steam coals range 
from 10s. to 10s. 3d.; smalls, from 3s, 9d. to 4s.; gas coals, 9s, to 
9s, 3d., all f.0.b.; while the ave: rice of coke is certainly not 
under 15s, 6d., delivered at Mid eaeneah furnaces, The prices 
of coal are not so high as they were in the summer, when they were 
inflated by the trade diverted from Wales on account of the 
trouble there with the miners. Accordingly, the report of the 
accountants in the Northumberland coal trade for the last quarter 
was no matter of surprise. It was to the effect that the average 
realised price had declined enough to justify a reduction of 24 per 
cent. if the old sliding scale had been in force. The tempo 
advance given by the coalowners on the strength of the Welsh 
strike tonmtontel with the close of the year, and it is not likely 
to be renewed. That matter, however, will be considered at the 
close of next week by masters and men, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been little doing this week in the Scotch iron and 
steel trade in consequence of the New Year holidays. The works 
have nearly all been closed during the greater part of the week, 
and the pig iron markets were shut on Monday and Tuesday. When 
the markets re-opened on Wednesday there was not much disposi- 
tion to do business, but the tone was firm owing to favourable 
reports as to statistics. Business was done in Scotch warrants from 
49s. 6d. to 49s. 114d. cash, and 49s, 10d. to 50s, 04d. one month. 
Cumberland hematite was done from 57s, 6d. to 57s. 9d. cash, and 
57s. 74d. to 57s. 10d. one month. Cleveland iron sold at 44s. 9d. 
cash, and 44s, 104d. one month. 

As regards the output of raw iron, there is practically nothin 
new to report. The total number of furnaces in blast in Scotland 
is 82, compared with 81 twelve months ago. Of the total, 49 are 
producing hematite, 29 ordinary, and four basic iron. The demand 
for hematite is certain to be good in the next few weeks, and the 
market will doubtless be firm in view of the favourable return of 
increased sales and reduced stocks in West Cumberland. 

The prices of Scotch makers’ pigs are firm. Govan and Monk- 
land, f.o.b. at Glasgow, Nos. 1 are quoted, 50s. 44d.; Nos. 3, 
49s, 74d.; Wishaw and Carnbroe, Nos. 50s. 6d.; Nos. 3, 49s. 9d.; 
Clyde, No. 1, 55s. 6d.; No. 3, 50s. 6d.; Gartsherrie, No. 1, 56s.; 
No. 3, 51s.; Calder, No. 1, 57s. 6d.; No. 3, 51s.; Summerlee, No. 1, 
58s, 6d.; No. 3, 52s. 6d.; Coltness, No. 1, 60s.; No. 3, 52s.; Glen- 
garnock at Ardrossan, No. 1, 55s.; No. 3, 50s.; Eglinton at 
Ardrossan or Troon, No. 1, 52s.; No. 3, 50s. 6d.; Dalmellington at 
Ayr, No. 1, 52s.; No. 3, 50s. 6d.; Shotts at Leith, No. 1, 57s.; 
3, 51s, 6d.; Carron at Grangemouth, No. 1, 57s.; No. 3, 

s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7082 tons, compared with 4320 in the ne cometh 
week of last year. The total shipments for the twelve months are 
256,037 tons, being 150 tons less than in 1897, 

While the export trade in pig iron has been dull, the home con- 
sumption is very large, and there is every prospect that it will 
continue so for a considerable time to come. 

The coal market has been very quiet this week, owing to the 
holidays, many of the collieries being closed the greater part of 
e week. The coal shipping returns, however, are comparativel: 

» amounting for the week to 171,662 tons, compared with 
57,238 in the preceding week, and 156,874 in the corresponding 
week of last year. The shipments for the past twelve months 
show an increase over those of 1897, amounting to about a million 
and a-half tons. The ter part of this increase is, of course, 
due to the extra business diverted to Scotland during the five 
months’ strike in South Wales. The prices of coaljat Glasgow 
Harbour are :—Main, 8s, 9d. to 9s.; ell, 9s. 3d. to 9s. 6d.; splint, 
9s. 6d. to 9s. 9d.; steam, 10s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ALTHOUGH it is early yet for a complete balancing of books, the 
forecast given of railway losses and depreciation caused by the 
strike is alarming. Authorities oe the losses sustained by the 
Great Western, Taff Vale, Cardiff Railway, Rhymney, and Barry 
railways, ordinary and preference, as close upon seven millions 
sterling—an amount stated in high financial circles that will take 
many years to recover, if ever. To this desponding view all are 
not committed. Much will depend upon the colliers them- 
selves. So far the vigour shown has been satisfactory, and 
the results attained substantial. Thus, the last week in 
December the ‘laff Vale brought down 350,000 tons of coal, and 
that of the Rhymney Railway was enormous. The coal output of 
the whole district was far in excess of that of any previous period. 
The Taff Vale receipts showed an increase of over £2000, Barry 
over £4000, and Rhymney ever £1000, or a total increase of over 
£7000 as compared with the corresponding week of 1897. 

The prospects ahead of the coal trade are good all round. 

Taff Vale ordinary advanced }. In gery Old there was 
a further rise of 6d. Norths were dealt with at 33 ; in Dry Docks, 
Butes, there was an advance of 3, and colliery shares generally 
showed improvement, 

Both at Swansea and Newport the year ended well, and coal 
prospects may be regarded as assured for some time. 

Closing prices of coal on my: Cardiff, this week were as 
follows : — Best steam, 13s, to 13s. 3d.; best seconds, 12s. to 
12s, 6d.; seconds, 11s. 3d. to 11s. 9d.; best house coal, 13s. to 
14s.; No. 3 Rhondda, 12s, 6d. to 13s.; brush, 11s.; small 10s. to 
10s, 6d.; No. 2 Rhondda, 9s, 6d. to 10s.; through, 7s. 6d. to 7s, 9d.; 
small, 5s. 6d. to 5s. 9d.; Monmouthshire coal for shipment at 
Cardiff, 11s. to 11s. 3d.; seconds, 10s, to 10s. 3d. 

Swansea prices :—Anthracite, 14s. to 14s. 6d.; seconds, 12s. 6d. 
to 13s.; ordinary e, lls, to 11s, 6d.; small rubbly culm, 3s. 6d. 
to 4s.; steam coals, 11s. 6d. to 12s, 6d.; seconds, 9s. 6d. to 10s. 3d.; 
bunkers, 7s. 9d. to 8s. 3d.; small, 4s. 6d. to 5s. 9d.; bituminous 
coals, No, 3 Rhondda, 12s, to 13s.; No. 2 Rhondda, 9s. to 9s. 6d.; 
through, 7s. 9d. to 8s.; No. 2, small, 5s, to 5s. 6d. Patent fuel, 
10s, tolls, Cardiff prices, 12s, to 12s. 6d.; seconds, 11s. to 


1s. 6d. 
Cardiff, Newport, and Swansea are shipping fuel largely to 





foreign destinations, Coke remains firm, but with little altera- 
tion in price. At Cardiff, midweek, prices were as follows :— 
Furnace, 16s, 6d. to 17s. 6d. per ton ; foundry, 19s. to 20s. ; special 
foundry, 24s. to 25s, Ironmasters are turning out an inc 
make. Pitwood has been coming in briskly of late, notwithstand- 
ing the stormy weather, and the consequence is that prices are 
a G wood could be bought in Cardiff this week at 
lds. 6d. 

Further evidences of the boom in the iron and steel trades are 
being given. Last week one of the largest furnaces of the 

egar Iron Company was re-started. The new furnace manager 
is Mr. Llewelyn Jones, 

On ’Change, Swansea, this week, it was stated that pig iron had 
shown a slight variation in price during the last fortnight. Cleve- 
land and West Coast hematite stocks exhibited an increase, but 
Scotch were being reduced. Cumberland hematite imports had 
increased during the year; Scotch and Middlesbrough had fallen 
off. It was further reported that the prices for finished iron and 
steel continued to be well maintained, and showed a clear advance 
on several articles of 20s. to 25s. per ton, and that manufacturers 
were well booked with orders for a considerable time ahead into 
the new year. 

Closing prices were as follows :—Glasgow market closed until 
too late. Middlesbrough No. 3 hematite and Middlesbrough 
hematite same. Welsh bars, £6 7s. 6d. to £6 12s. 6d.; angles, &c., 
at usual extras, f.o.t. at works. Sheet iron and steel £7 to 
£7 2s. 6d.; steel rails, heavy sections, £4 12s, 6d. to £4 15s.; light, 
£5 2s. 6d. to £5 12s, 6d. f.0.t.; sleepers, angles, channels, &Xc., 
according to section and specification. Bessemer steel: Tin-plate 
bars, £4 12s, 6d.; Siemens, best, £4 15s, Tin-plates: Bessemer 
steel cokes, 10s. 6d. to 10s. 9d.; Siemens, coke finish, 10s. 9d. to 
11s.; ternes, per double box, 28 by 20 C, 19s., 19s. 6d., to 21s. 6d.; 
best charcoal, 12s, 9d. to 13s.; finished black plates, £8 10s. to £9; 
Canadas, £7 2s, 6d. to £7 12s. 6d. Block tin, £88 15s, to 
£89 12s, 6d. Lead, £13 5s. Spanish, £13 2s. 6d. Iron ore: 
Tafna, 14s.; Rubio, 14s. 6d. Cardiff prices slightly less, 

In the Swansea Valley, on account of the stoppage of many of 
the tin-plate works on Boxing Day, there was a considerable 
falling off in make, fully 5000 boxes less than that of the previous 
week. The total sent from works was 50,027 boxes; quantity 
exported, 40,933 boxes ; present stock, 172,435 boxes. The Wor- 
cester Works, which have been doing good business of late, have 
been hampered by the displacement of part of the machinery of 
the four-mill engine. I hear that a final settlement is now likely 
at Cwmbwrla, e question of wages is to be deputed to Mr. 
Fowler, stipendiary magistrate of Swansea, who will act as sole 
arbitrator. Work at Mannesmann reported regular, and employ- 
ment at the Standard Engineering sheds is quite brisk. 

The make of steel bars and ingots at the Briton Ferry and the 
Albion steel works has been up to the average. Twelve mills in 
the same district, six at the Villiers, three at Baglan Bay, and 
three at the Gwalia, are well occupied. 

At Llanelly some evil influence appears to be continuall 
exercised in blocking the industrial prospects of the place. With 
the new year a strike began affecting fully 1500 hands, and it is 
feared that unless an ai ement can be brought about at the 
Old Castle, Western, and Old Lodge, 2000 men will be affected. 

From Saturday operations ceased in the mills of the three works, 
and the tin houses are to stop as soon as the stock for the finishing 
_— is exhausted. The stoppage is due to the notice given 

y the employers, who require a 15 per cent. reduction in wages 
They allege that in other places men are working 
at a reduction of 30 per cent. off the 1874 list, and this renders 
competition impossible. Up to the time of despatching this letter 
terms had not been arranged, but an inclination to accept on the 
part of numbers of the men has been notified, the moderation of 
the demand being admitted. 

The millmen at Morewoods have come to an arrangement for 
working the large sheets, and a partial re-start seems certain. Mr. 
Thomas will be the new manager. 

The sale of plant at Furnace Blwm, Caerphilly, passed off well, 
and good prices were realised for scrap pee pec dd are: iron. 

At the monthly meeting on Tuesday at Pontypridd of the Old 
Cambrian District of Miners, henceforth to be known as the No. 1 
—— ‘*Mabon ” was unanimously elected miners’ agent for the 

istrict. 


for six months. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

MAKERS of iron and steel in the Rhenish-Westphalian and 
Silesian districts are entering the new year with plenty of orders 
on their books and with a feeling of confidence in the future, 
owing to the decidedly increasing demand that is being expe- 
rienced in all branches of the iron industry. The scarcity in coal 
and coke and in raw iron is keenly felt, and frequently prevents 
the mills and foundries from accepting orders of some My 4 
because they cannot deliver them within the time stipulated. The 
tone of the crude iron business is remarkably firm ; stocks are 
very small. The trade in billets and blooms continues in a bril- 
liant ition, contracts reaching up to July of present year; 
M. 105 p.t. has in several instances been granted for billets, when 
orders for immediate delivery were in question. Blooms, bei 
exceedingly scarce, cannot be obtained at less than M. 97 p.t. 
vigorous demand comes in for scrap iron, and prices are tending 
further upwards, Bars, hoops, girders remain likewise in excellent 
request, The condition of the sheet trade is very favourable, 
demand being exceptionally brisk ; also the plate business shows 
an uncommonly good feature. 

For months past the railway and engineering shops have been 
enjoying a very lively time, and will to all appearance continue 
most actively ongag in the new year. Negotiations concerning 
the placing of further large orders for the State railways are being 
carried on, and will most likely lead to afavourable result. Prices 
for enamelled tin articles are 10 per cent. higher now than they 
were some months ago. 

The production of pig iron in the Saar and Mosel districts was, 
according to the Rhenish- Westphalian Gazette, in November of last 
year 30,788 t. forge pig, 153,935t. basic, 34,650+t. foundry pig, 
together 219,373t. Output shows a decrease of 2'6 per cent., 

inst the preceding month of October, when it amounted to 
255, 188 t. In November, 1897, production was 199,231 t., or 
10°1 per cent. less than for the same month in the year now past. 
Total output of the ironworks in Luxemberg-Lorraine and in the 
Saar district was for the first eleven months of last year 
2,301,916 t., inst 2,136,900 t. for the same period in 1897. 

The coal e over here is in as good a position as it possibly 
can be, the tone all round being exceedingly firm. 

Orders for 1899-1900 have been secured at raised quotations ; 
coke, for instance, realises 50 Pf. p.t. more than previously, 
House coal is in regular, but not very active, request. The year 
now past has been, all things considered, an exceptionally bright 
and prosperous one for the coal industry ; in Rheinland- Westphalia 
production for the first time exceeded fifty million tons, In 
spring and even in summer, ‘‘the dull season,” business in coal has 
been quite brisk, but in late autumn the demand for coal and coke 
was so strong that deliveries, though in many instances extra large, 
were hardly equal to consumption. 

Of the Austro-Hungarian iron market nothing of interest can be 
reported, the position in the different departments being the 
same as previously, except where an extra quietness is felt on 
account of the holidays. During the week before Christmas the 
Hungarian locomotive shops have delivered fifteen locomotives 
and 180 wagons, 

The fact that the Belgian blast furnace works have raised the 
price for forge pig on 54f. p.t., and foundry pig No. 3 on 60f. Bee 
speaks well for the general tone of the Belgian iron market, C) 
iron and steel industries in nearly all districts of Belgium are very 
satisfactorily employed. 





Coal and coke sell brisk!y in Belgium, and prices are firmly 
maintained. 

The business in raw and in finished iron and steel continues 
fairly animated in France. Quotations do not show an alteration 
since previous months, 

Export in iron and metal articles to Greece is shown to have been 
very moderate during the past year, as well as in 1897, eap 
sorts of hardware and locks, &c., which were formerly supplied by 
Belgium, then by France, are now principally imported from 
Germany, while more expensive and better articles are, as a rule, 
supplied by English firms. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, December 20th. 
THE latest telegraphic and mail advices from various interior iron 
and steel centres reveals a condition of things which occasions 
many manufacturers more or less apprehension regarding the 
sufficiency of supplies for the coming year. Up to yesterday the 
news was that production would strained. The output, 
January Ist, will not far from 240,000 tons weekly, but with 
practically no reserves, or not much over a couple of weeks’ sup- 
lies in stock, it is easy to figure out anything at all. The great 
y of small consumers are carrying very little iron in stock. If 
they cover what they will probably need for the first half of 1899, 
there will be a surprising condition of things. Export require- 
ments have expanded within a week, and our latest information is 
that transatlantic buyers will place contracts for forward delivery 
at fixed furnace prices. This can be done, but makers will hesitate 
to take any risks in ocean freights. The most interesting feature 
of this week is the urgent demands from European sources for 
steel rails ; about 250,000 tons are wanted. There are also financial 
agents of the Russian Government here to-day who are trying to 
borrow money—some fifteen to twenty million pounds, They can 
have it. The rail mill managers are looking forward to a few 
years of activity again in rail making, and a thorough canvass of 
Asiatic markets, including Russian, will be made before spring. 
There is a hesitancy ae developed against taking much more 
late delivery business at 17 dols. per ton, and another attempt will 
be made during the winter to secure co-operation ae 
makers on account of the advance in Bessemer, and the possibility 
of dearer ore. A strike among the Lake Superior miners is not a 
remote possibility, especially under the circumstances, Our own 
home requirements will be double what they have been this year, 
Those who are on the inside know there is a great deal of money 
— for railway buildi: The railway interests have the backing 
for the passage of a pooling bill through Congress, and anyone 
familiar with traffic arrangements on this side of the water knows 
what that means, 








THE NEWPORT HARBOUR COMMISSIONER'S 
WEEKLY TRADE REPORT. 


STEAM coal is firm, with good demand ; a fair amount of tonnage, 
but owing to the holidays the quantity for shipment is rather small. 
House coal is quiet, as the rough weather has prevented the arrival 
of sailing vessels. Steel and iron works are well off for orders, 
especially in the finished departments, and prices are advancing. 
yy for week ending Dessuher 31st, 1898 :—Coal, foreign, 
20,882 tons; coastwise, 10,732 tons. Imports for week ending 
January 3rd were :-—Pitwood, 1170 loads; pig iron, 1600, tons ; 
iron ore, 2150 tons ; moss litter, 500 tons. 

Coal: Best steam, lls, to lls, 6d.; seconds, 10s. to 103, 3d.; 
house coal, best, 13s.; dock screenings, 7s.; colliery small, 6s. 6d.; 
smiths’ coal, 7s. 6d. Pig iron: Scotch warrants, 49s. 8d.; Middles- 
brough, No. 3, 44s. 9d. prompt; Middlesbrough hematite, 
57s. 6d. Iron ore: Rubio, 14s, 3d. firm; Tafna, 13s, 3d, to 
13s. 6d. Steel: Rails, heavy sctions, £4 12s, 6d. to £4 15s.; light 
ditto, £5 2s. 6d. to £5 12s, 6d. f.0.b.; Bessemer steel tin-plate bars, 
£4 12s, 6d.; Siemens steel tin-plate bars, £4 15s.; all delivered in 
the district cash. Tin-plates : Bessemer steel, coke, 10s. 6d. to 
10s, 8d.; Siemens—coke finish—10s. 9d. Pitwood, 17s. to 
17s, 3d. London Exchange Telegram : Copper, £58 2s. 6d. ; Straits 
tin, £88 17s, 6d. Freights: Firm. 











DgaTH OF Mr. Bert.—We announce with t the death at the 
early age of 26 of Mr. Beit, of the firm of Scott Anderson and 
Beit, electrical engineers, Sheffield. Mr. Beit was educated at 
Rugby, he was an iate Member of the Institution of Electrical 
Engineers, and a young man of great promise, 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty: — Fleet engineers: { 
Thomas, to the Mars; e T. Simmons, to the Theseus ; John 
E. Chase, to the Terrible ; Thomas New, to the Trafalgar, John 5. 
Rees, to the Victory, additional, for the Achilles ; Stephen Blundell, 
to the Victory, additional, for theScout. Chief engineers: W. J. 
Anderson, to the Terrible; W. J. Black, to the Vernon, for 
torpedo boats; Wm. F, Turner, to the Pactolus; William 
Whittingham, to the Pegasus; Martin Stewart, to the Vivid, 
additional, for the Psyche; Robert S. J. Raper, to the Vivid, 
for charge of torpedo boats. Engineers: G. W. Baldwin, to 
the Pembroke, for the Ariadne ; F. W. Marshall, to the Theseus. 
Acting engineer: H. S. Garwood, to the Defiance, additional for 
torpedo range. Assistant engineers : T. Canning to the 
Pactolus ; W. J. S, Perkins, to the Theseus; J. 8. Hare, to the 

g Probati y assistant engineer: H. W. Portch, to the 
Theseus, 

OVERTIME IN THE MIDLANDS.—We are glad to be able to 
announce, with reference to the engineering overtime question in 
the Midlands, referred to in a leaderette last week, that the hope 
then expressed that a dispute would be avoided seems likely to 
be happily realised. The central executive of the Amalgamated 
Society of — has despatched to Birmingham Mr. aT 
Jones, of Cardiff, who is organising secretary for that body in the 
Midlands, his mission being to confer with the secretary of the 
Birmingham, Wolverhampton, and District Engineering Trades 
Employers’ Association to see what can be done towards securing 
a satisfactory solution of the new problem. This Jast-named body 
at their second annual meeting just held approved the action of the 
executive in declining to entertain the new proposals submitted on 
behalf of the men, but the feeling seems ape throughout the 
district on both sides that no confiict must be allowed to take place, 
and mutual concessions with this object in view will probably be 
arranged. 

TRADE AND Business ANNOUNCEMENTS.—Mr. Stafford Ransome, 
M.1.C.E., who has been attached to Messrs. A. Ransome and Co., 
Limited, of Chelsea and Battersea, since 1883, as their technical 
representative with regard to their foreign business, will sever his 
connection with that firm after the 19th of this month. Mr. 
Stafford Ransome is now starting in practice as a consulting engi- 
neer, more icularly with regard to matters connected with 
forestry exploitation and timber conversion. His address will be 
Albion-chambers, Adam-street, Strand, W.C.—Hamblets Blue 
Brick Company, Limited, announce that the warrants for the 
interest on the 44 per cent. mortgage debentures to December 
31st, 1898, have been posted.—Messrs. Bell, Thompson, and Co., 
32, Irwell-chambers, East Fazakerley-street, Liverpool, have been 
appointed agents for Flockton, Tompkin, and Co., Limited, 
Sheffield, manufacturers of every description of tool steel.—Mr. 
Perry F. Nursey has removed his offices from 161, Fleet-street, 
London, to 17, Victoria-street, Westminster, 8.W, 
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*,* When iaventions have bee! been ‘‘ communicated ” the 
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6,724. CopreR Wire or Srrip, 8. O. Cowper-Coles, 
London. 

26,725. Motor Veuicues, C, Salmon, Erith, Kent. 
26,726. AERATED WaTER Borr.e Sroprer, K.8. Murray, 
London. 

26,727. VIBRATING Frame, J. Macnarey, Bi 

26,728. MERCERISING Fipags, J. 
Coh nen, Germany.) 

26,729. Rotary Morton, R. Parkinson, J. Law, and H. 
Barmby, Manchester. 

25,730. MecuanicaL Purirication of Sewaas, E. 
Green, Huddersfield 

26,781, NatLinc Macsings for Feet Covertnas, E. Lee, 
Manchester. 

26,782. ENAMELLING Mera Barus, A. and W. Purvis, 
Gls asgow. 

26,733. CycLe Pepats, W. T. Lord, London. 

26.734. HoLp- Fasts for Sram Rops, G. Fisher, 
Huddersfield. 

26,735. Corxs, F. Hepton, London. 

26,736. Removine Soor from Cuimneys, G. E. Challis, 
London, 

26,737. Lape. Hoxipers, J. C. Woodburn, G 

26,788. Fittinas for ELECTRIC Wiring, T. Tay SS: Bir- 
mingham. 

26,789. Pirgs, F. Craven, Leeds. 

26,740. CoLLAPsiBLE CARDBOARD Box, G. R. Taylor, 
Manchester. 

26,741. Preventinec Stammine of Doors, H. F. Hor- 
snaill, Eastbourne. 

26,742. Tracks for VeLocipgpgzs, W. Shakespeare, 
Birmingham. 

26,743. HanpLE Bars for Bicyciss, &c., W. C. Jones, 


Entwvisle. —(B. 


26,744. CIoaR and Cicaretre Howpers, C. H. Stone, 
Birmingham. 

26,745. Stgam Sureengaters, W. H. Mirfin, Man- 
chester. 

26,746. CoLLar Stops, O. Weise, London. 

26,747. Metat Incrustation, C. Vallot and E. Pauze, 
London. 

26,748. Macuine for WzicHinc Dovon, A. M. Melvin, 


gow. 

26,749. Guns, F. Beesley, London. 

26,750. Raitway Foo SianaL Apparatus, C. Crop, 
London. 

26,751. Dums-petts, R. Lord and A. R. Millar, Swin- 
don, Wilts. 

26,752. Drivinc Cycigs, J. H. Corthésy and E, P. 

‘aslam, London. 

26 753. Bau. Castor, J. H. Corthésy and E. P. Haslam, 
London. 

26,754. Non-potsonous Matcuses, R. H. Jude, New- 
castle-on-Tyne. 

26,755. Roorinc, J. Lowe and G. E. Shawyer, Ux- 
bridge, Middlesex. 

26,756. Coverinc for Pygumatic Tires, C. Gleises, 
G w. 

26,757. oe Macuing Daivine Gear, W. Buckley, 

mndon 

26,758. Device for Darninc Socks, H. F. Kaiser, Bir- 
mingham. 

26,759. Fixina Frames to Cuairs, G. and E. Scott, 
London. 

26,760,. Apparatus for Tgacuinc Regapino, J. H. 
Towars, Southsea. 

26,761. SELF - PROPELLED Veuicies, 8. F. Pichler, 
London. 

26,762. Lusricators, L. Tebbutt, London. 

26,763. TaBLEs, A. W.S 8. Cross and K. S. MacKinlay, 
London. 

26,764. Exvevorg, R. M. Manwaring a A. Henshil- 
wood, London. 

26,765. "SECURING Winpow Sasuzs, E. Britton, Bir- 
mingham. 

26, gpa Rattway Sienaus, W. H. Winder, 


26,767. Liqueryine Air, E. C. Thrupp, Walton-on- 
Thames, Surrey. 

26,768. Portiere Rops, A. E. Cattermole, London. 

26,769. ELECTRICALLY-OPERATED CLocks, H E. Anders- 
son, London. 

26,770. INCANDESCENCE Mantvgs, C. C. Yeaton.—(H. H. 

Bohndel, Germany.) 
26,771. ARTIFICIAL CoLD Propuction, J. M. P. H. 
ndon. 

26,772. FIsHina Rees, A. M. Clark.—(G. 0. Brosna- 
ham, jun., and F, A, Millett, United States.) 

26,773. "AVOIDING Cotuisions at Ska, L. de Somzee, 
London. 

26,774. Packxine for Piston-rops, W. C. Lockwood, 


ndaon. 
— AvtomopiLe Veuicies, F. C. L. Larippe, 


mdon. 
26,776. Rotary Pomps, A. W. and L. W. Case, 
ndon. : 

26,777. Purtrication of Bring, G. N. ~*, London. 

26, pin — “STARTING ApPpaRATus, J. J. Thoresen, 


26,779. Wixoows, E. Myers and G. Driggs, Liverpool. 
26,780. Maton wea W. E. Cook, Liverpool. 
26,781. Bottues, A. W. Grant, Live 
26,782, ieimeredie ADVERTISEMENTS, % Armstrong, 
anchester. 
26,783, Automatic Suprty of Water to Tanxs, J. C. 
Etchells, Manchester. 
26,784. SECURING Loosz Borroms of Mretat Hotiow- 
warg, W. Jones, Birmingham. 
26,785. Automatic LatuEs, J. Brockie, London. 
a ig Wevpiess Link Cains from Crucirorm Bars, 
Klatte, London. 
2787 Evegcrric Fuses for Buastina, H. G. Ticehurst 
and B. T. Moore, London. 
26, — Automatic InrLators for Cycie Tires, R. 
rdery, London. 
26,789, ELEcTRICAL INCANDESCENT Lamps, V. I. Feeny. 
Te yr, cee Blektricitiits-Gesellschaft, Germany.) 


26,790. wore tee oh eg “hid - Feeny.—( Allgemeine 
‘Blektriitits-Gesellachajt, Ge wy.) 
ne for Motor = Becizes, H. E. Menier, 
ndon. 


26,792, AUTOMATICALLY OPERATING a VALvsE, A. Sten- 
house and E. A. Whitehead, London. 
a Gas - COMPRESSING APPARATUS, Cc. 8. Snell, 


oo ines Botts for Sptinter Bars, 8. G. Dodson, 


26,795. | an Saws, W. A. Kindt, London. 
ee ADVERTISEMENTS, W. V. Abbott, 
On. 
26,797. Cosine Junorion for StonEWARE Pipss, J. C. 
Trueman, London. 
26,798. "Graeanen for Cyouists, BE. Burton, London. 
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26,799. SHox-skwinc MacuineEry, A. G. Brookes.—(The 
International Goodyear Shoe Machinery Company, 
Png States.) 

. Boot-sEwinc Macuingery, A. G. Brookes.—(J. 
oe Hadaway, United States 

26,801. OsruRaTion for Pisto! C. B. Bender, London. 

26,802. Gas or O11 TurBINEs, H. T. Edge, Liverpool. 

26 803. Hay Forks, J. Mills, Lye, near Stourbridge. 

26, ios SUBTERRANEAN TUNNELS, W. J. E. Binnie, 

mdon. 

26,805. Tosacco Pirz, G. M. Collom, Plymouth. 

26,806. oe Gear for Suirs, W. B. Thompson, 


26,807. a Swircnes, F, L, Monkhouse, New- 
castie-on -Tyne, 





26,808. TanLe Game, W. E. Woodyer, Heaton Chapel, 
near >kport. 

26,809. ANIMAL Compresses, W. Oldaker, Newcastle- 
on-Tyne. 

26,810. Drivinc Cuains for VeLocirepges, A. and W. 
Hunnable, Ilford. 

26,811. SussTirvTs “for Woop, A. McQuade and R. 8. 
Smethurst, Manchester. 

26,812. SicuTiess Friction Revoivinc Brakg, E. 
Wolfenden, Hey wood. 

26,813. AnTi-Friction Meta. Coverine, J. Macnarey, 
W. H. Smi th, and H. W. an a wT. 

26,814. Parcettinc Macuines, T. ripp, P. I. 
and H. D. Jacobson, Liverpool. 

26,815. Icz Tank, W. Robinson, Accrington. 

26,816. Foor-covERINGs, E. R. Frank-Best, London. 

26, 817. Mecuanism for CLEANING BorLer Tupgs, E. F. 


Gwynn, Glasgow 
26,818. SHEeaRs for CLIPPING Evoexs, J. E. Roberts, 
Lyndhust. 


26,819. AceTyLenEe Lamps, F. W. Barratt, Wimborne. 

26,820. AppLiANce for Wasu-TuBs, G. Hickin, Stoke- 
on-Trent. 

26,821. Cyctz Cuain Guarps, T. G. Evans, Sheffield. 

26,822 Gear for Bicycizs, J. E. Tolson, Dewsbury. 

26,823. Tweatre Foitpina Cuairs, J. C. Dalman, Bir- 
mingham. 

26,824. Treatinc Sewace, D. Eagland, G. France, and 
T. H. Shaw, Huddersfield. 

26,825. Sasu Corps, J. O. Conway, Liverpool. 

26,826. Stucoine Macutyegs, T. Briggs and Pearson 
and Bennion, Limited, Leicester. 

26,827. Taxinc Transrers from ILLUsTRaATIONS in 
Printers’ Ink, T. C. Field, Southampton. 

26,828. Turninc Dritts for Rock Borrya, C. Sim- 
mons, Bristol. 

26,829. Hanwpie Bars for Vetocirgepss, G. H. Hughes, 
Coventry. 

ag Manuoves for Sewers, A. Benton, Stoke-on- 


rent. 
26,831. Jomntep Rugs Usep by Jorners, A. H. Gosling, 
Southampton. 
26,832. Forks for Cycugs, L. Liddell. Glasgow. 
26,838. Tires of Cycies, W. H. Sewell, Glasgow. 
26 834. Cyctz Hanpues, T. M. Cockroft, Leeds. 
26,835. Macuines for Carbine Fax, W. Robb, 


go 
26,836. MAKING Guiass Lerrers, J. McG. Macphail, 

Glasgow. 
26,837. EXHIBITING Puorocrars3, H. Primrose, Glas- 


gow. 

26,838. CycLe Cuarns, T. A. Stewart and J. H. Broad- 
bent, Manchester. 

26,839. Price-inpicaTinc Scaues, A. J. Boult.—(The 
Computing Scale Company, United States.) 

26,840. Wing Srretcuers, H. Zimmerman, London. 

26,841. Comprnation Ratt Jornt, H. M. Williams, 
London. 

26,842. Furnaces, P. M. Justice.—(C. B. Manning, 
Onited States.) 

26,848. TRANsmission of MecHanicaL Motion, W. R. 
Green, London. 

26,844. Vatves for Motive Encines, W. R. Green, 
London. 

26,845. ImpLemEnts for SHEARING Woot, W. R. Green, 
London. 

26 = eee Devices for Vicks, W. R. Green, 


26,847. —— ‘uts, W. R. Green, London. 
26,848. PROPELLERS, W. R. Green, London. 
26,849. TREATING Otkacinous Szeps, A. Euston, 


mdon. 
26,850. Om Cake Formina Apparatus, A. Euston, 
di 


mdon. 

—— Wrovcat Iron and Srest Incots, T. Turner, 

26,852. Sarsty Stipinc Girper Curr for Use in Coat 
Mins, A. Stevenson, T. Beresford, and W. J. Harper, 
Tunstall, Staffs. 

26,853. REED Hoox, J. Marsh and R. Hamer, 
Blackburn. 

26,854. Spring Wasuer for Botts, E. Holding, 
Brinscall, Lancs. 

26,855. DRavGut meee W. Wrightand T. H. Lid- 
stone, Plymouth. 

26,856. MANTLEs “for INCANDESCENT Licutinc, H. 
Kayser, London. 

— Savines Banks, B. W. Spittle, Wednesbury, 


8. 

26,858. ELecrric Power Procegss, R. H. Dunn, Over- 
leigh-street (S.0.), Somerset. 

26,859. BRICKMAKING Macutngs, J. Higson, London. 

26, 860. Sanitary Rest for Cuarrs, B. Barnett, 
London. 

26,861. Cycie Stanps, C. Marshall, London. 

26,862. ACETYLENE Gas ‘APPARATUS, 8. 8. Bromhead.— 
(Z. P. Gardner and T. Kelly, United States.) 

26,863. Booxsinpine, E. R. Debenham, London. 

26,864. Taste Sait, T. Smith and E. B. Phelps, 


ndon. 

—_. Ho.pers for Roratinc Dries, F. Ecaubert, 
maon. 

26,866. Knrrrep Faprics, G. Sowter, London. 

26,867. PLasters, A. B. Calder, London. 

26,868. Music Stanps, E. R. and rz H. Wilkins, 
mdon. 

26,869. Canpixsticks, J. I. Thomas, London. 

26,870. Bep and Foot Warmers, F. B. Clapcott, 


mdon. 

26,871. Apvertisinc, T. A. Todd, fouth Woodford, 
SSX, 

26,872. DistrinuTING MANURE over Lanp, C. Dobson, 


mdon. 
26,878. THe “ Revotvine Duicimer,” A. G. Schiifer, 


London. 
26,874. Ore Crusners, H. H. Lake.—(P. W. Gates, 
United States.) 
26,875. SPEED-CHANGING Gar for Cycugs, F, P. Snow. 
mdon. 
26,876. SpgxD-cHanoiInG Gar for Cycuss, F. P. Snow, 
London. 
Poe Try from Dross, J. C. Taliaferro, 
ndon. 
26,878. Moutpine Presses, E. C. Callaway, London. 
26,879. Castor, E. L. Dimmitt, London. 
26,880. CLOTH - MARKING Macuines, A. Dearnley, 
London. 
26,881. Borries, A. C. C. Liardet. London. 
26,882. DeLIverRInc Goops AUTOMATICALLY, G. East- 
wood, London. 
26,883. LyTERNAL ComBustTion Motors, A. Harcourt, 


London. 

26,884. Bovrrie-FILLInG Macuinges, C. F. Bassett, 
London. 

26,885. Rackine Brer, E. Kersten, London. 

26,886. MgtaLLic Rippon, The Porous Accumulator 
Company, Limited, and J. C. Howell, London. 

26,887. Inpicator for Suips’ Compasses, H. P. Arbo- 
cam, London. 

26,888. DELIVERING MEASURED QuANTITIES, G. W. 
Haddox, London. 

26,889. Rerarntinc Necxtigs in Position, H. E. 
Rowell, London. 

26,890. Motor Venicies, H. Smith, London. 

26,891. Driving Apriiance of CyYcLgs, x. Mitchell, 

London. 

26,892. Om Cooxine Stoves, Rippingille’s Albion 
Lamp Sa Limited, and H. Cole, bir 
mingha: 

26,898. Savery Fuss, W. F. Reid and E J. V. Earle, 

mdon. 
894. Puotoerapuic Coryine of Drawinas, L. H. 
*Vilkine, London. 

26,895. Motive Power Apparatus, A. Lespagnol, 
London. 

26,896. Boat, F. G. Moon, London. 

26,897. DISTILLING Supstances, R. Appleyard, Old 
Chariton, Kent. 

26,898. HANDLE Bars, W. W. Dirksen and J. Oppen- 
heimer, London. 

26, pena Movutpine Macuinas, F, H. and C. D. Weeks, 


26,900. SusPENDING WEARING AppaREL, &c., A. J. 
Boult. —(H. Stern and L. Zechetmaier, Germany.) 





26,901. Boor Souizs, -E. Edwards. — (0. Miiller, 
Germany.) 
a oo Heatine Vessexs, A. Paryczko and L. Litynski, 


on. 
a ort VisuaL Apvertisinc, &., A. R. Sennett, 


ndon. 
26,904. Stgam Generators, V. Purrey, London. 
26,905. Hxat-REGULATING Devices, F. Lamplough, 


London. 

26,906. Wxicuinc Macuines, J. A. Stiickig and O. 
Carlson, London. 

26,907. Ianition Pins for Motors, R. Bosch, 


mdon. 
26,908. Paper - coaTep Fitaments, &c., E. Claviez, 
London. 
26,909. ATracHinG Frinces to GARMENTS, J. von Per- 
ndt, London. 
=e. Maizx, J. B. Neville, B. and W. O. Blott, 


verpoo! 
26,911. Cases for Mrixinc Cuarcgs, E. 8. Clark, 
‘ora. Boot 
— 1 Fasteninos, G. A. Train and R. Bell, 


26,913. BorrEs, C. J. Bishop, Liverpool. 
ag Fo Dynamo - ELECTRIC Macuines, A. Collavet, 
ve . 
— Saga Jornt for AuTo-caRks,E.J.Monteillet, 
ve 
£6,916 IncuBators, F. Kécke, London. 
26,917. BrnocuLaR TELESCOPES, R Haddan -+V. G. 
Rabasa and V. Galatuyud, Spain.) 
26,918. UrTitistnc SoLaR ees, R. Haddan.—{(J. E. 
Whiting, India.) 
26,919. SEL¥-actine Siuices, R. Haddan.—{J. B. Whit- 
ing, India. 
26,920. — ENTING VIBRATION in CARRIAGES, B. Green, 


26,921. , and Dousiiye Macainss, J. H. Bek, 


mdon. 

26,922. Switcn for Tramways, C. D. Abel. —(A. 
Bleichert, Germany.) 

26,923. Hooxs for Cranes, D. T. and H. W. Young, 


Lon 

26, — ‘Cooves Urns, O. McEwan and E. W. Sier, 

mdon. 

26,925. CaLcuLaTine Macuines, J. Y. Johnson.—(7The 
Universal Calculator Company, —_ States.) 

26,926. Stoppers for Borrizs, J. J. Shuttleworth, 


ndon. 
26,927. Lirgsoats, C. Hibberd and J. Barton, London. 
26,928. Printinc Macuing, J. C. Fell.—(C. A. McCann, 


) 
26,929. ArtiriciaL Furst, H. R. Romney, J. Thame, 
and The Fibrous Materials Syndicate, Limited, 





London. 
26,930. "Tuarnes Excuancz, E. Preismann, 
London. 
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26,9381. Fitrerinc Apparatus, J. Wilson, Glasgow. 

26,982. CycLe Framzs, C. Owen, London. 

— = Enoines for Swine Boats, F. J. Burrell, 

26,934. —— for Wrixpow Frames, M. Lawton, 
ag 

26,935. EsHxks for Martrresses, R. P. Taunton, 
Birmingham. 

26,936. TRAVELLERS for Spinninc Framgs, H. Tetlow, 
Manchester. 

26,987. Borrizs, T. Groome, Dublin. 

eo CoLLEcTING CrEAM from Bow Ls, E. B. Raper, 


York. 
“= Discuaroinc Coat, T. Wrightson, Stockton-on- 
‘ees. 
26,940. Borrizs, R. and W. Mark, Brampton, Cumber- 
26,941. Gas, W. Harris and C. E. Corbitt, Chorley, 
cs. 
26,942. Tires for Cycte Wuerets, F. 8. Willoughby, 
Manch: \ 
26,948. Ciorus for Potisninc Metat, A. W. Lytle, 
ax. 
26,944. Bicycte Trres, T. H. Collingbourne, 
Halif. 


‘ax. 

26,945. EXxpansiBLe Water Pirss, W. Snelgrove, 
Birmingham. 

26,946. Sitenr FreewnHeer, J. E. Hellyer, Egham, 


26, — a, Weneame Execrric AccumuLators, P. Gadot, 


26,848. —_—— of Dynamo E.sectro-motors, J. P. 
Hall, Manchester. 
— ee ee D. Tomlinson and J. Porter, 
anc. 
26, — Sarety Stirrvps, J. Clarke and F. Humphris, 


25,901. Creu Brake, J. Clarke and P. Humpbhris, 

ndon 

26,952. Pneumatic Lamp ExtincuisHer, E. Frith, 
London. 

26,953. Hotpers for Rexxs of Twinz, H. Cardwell, 
Manchester. 

26.954. Rattway SicNatiine Apparatus, T. Gregory, 
Manchester. 

26,955. Winpow Fastener, M. Wilkinson, Newcastle- 
on-Tyne. 

26,956. Cup-anp-cong Borrom Brackets for CyCcLEs, 
. Maddock, Bristol. 

26,957. Corron, W. and J. E. Howarth, and T. N. 
Grant, Manchester. 

26,958. SHoxzs for Horsks, &c., E. A. 8. MacMunn, 
London. 

26,959. ‘‘Tops,” H. and R. Bleasdale, and J. Platt, 
London. 

3 ae Sasues, J. Wells and W. Shawe, Man- 


26,961. Bicycues, J. Parr, Leicester. 

26,962. Mera Pipss, G G. W. Crompton and F. Chambers, 
London. 

26,963. PropELLine Gear for Motor Cars, B. Loutzky 
and The Gesellschaft fiir Automobilwagenbau, 
London. 

26,964. STEERING MeEcuanisM for Vemscums, B. armere 
and The schaft fiir 
London. 

26,965. SrgeRinc Motor Veuicies, B. Loutzky and 
Gesellschaft fiir Automobilwagenbau, London. 

26,966. Marnrarninc the Catatytic Propsrrty of Ic- 
niTiING Boptss, K. Schultze, London. 

26,967. THIMBLE-LINKs, G. Jackson and W. Swinburn, 
Manchester. 

26,968. Removine Dust from Corron-m1L1s, W. Geigle, 
Baden, Germany. 

26,969. Dies, O. Guandt and W. Se Liverpool. 

26,970. Box, G. Van; 

26,971. ATTACHING Sonaptaes to Cyciz Forks, H. 
J. Howard, West Croydon. 

26,972. FIRE-EXTINGUISHING Apparatus, F. Walker.— 
(B. B. McMorran and Co., United wert | 

ae Rats, E. 0. Ferguson and G. E. Arnold, 


on. 

26,974. CaRBURISING MILD Sregt, L. Wirtz, Newcastle- 

on-Tyne. 

26,975. Appition to Drinkine-water, O. A. A. 
Gebauer, Liv 

26,976. Woopen Gotr Cvs, F. Wingate and D. Brown, 
Birmingham. 

26,977. OscittaTiInc Pump, J. R. Hatmaker.—(A. 
Geiger, United States.) 

26,978. Screws, J. Stables, Manchester. 

26, '979. TREATING and IMPROVING TEA, F. 8. Elliott, 
Nottingham. 

26,980. BicycLEs, 8. 8. Hazeland, St. Sampson's Par 
Station, Cornwall. 

26, po Coxcentnatisa Liqurp Sotutions, W. Mather, 





25 98 —— Music Cass, J. and J. V. Brooks, 
mdon. 
26, = DIsInFECTANTS and ANTIsEPTIcs, A, Planner, 


~ 984. ‘Loam Invicator for ELectric Licuts on SHIPs, 
| Me tan, Spagnoletti, J. Grookes, and J. Lawrence, 


26,086. LEATHER Batts, H. F. Sargeant, London. 





26,986 MaruHematicaL Instrument, J. I. and O. R, 
‘Ulistrom, London. 

26,987. Comprnep Fan, Scent Borrie, and Pexcit 

ASE, J. C. B. Townsend, London 

26,088. "TYPEWRITERS, W. G. Babcock, London. 

26,989. f Abtetocamy Briuiarp Cuzs, H. Kirchmenn and 
H. Lauer, London. 

26,990. Letrgr Boxss, M. Knobloch, London. 

26,991. Roors, E. Sée, London. 

26,992. Ratcner for ‘SwiNcING Mrzsors, E. Bromley, 
Shrewsbury. 

26,993. Rerinina MrvgRats, Mineral Oils Corporation, 
Limited, and W. B. Price, London. 

ag ean Croquet Hoops, W. Davidson and J. E. Austin, 

26,995. ee and Cocks, G. E. > ag jance London. 

26,996. Srorace Packacgs, M. Falk, London. 

26,997. Packine Warts Leap, R. Watthews, Loridon. 

26,998. WaterPRoor Boots and Sxozs, W. Spiess, 
London. 

a Sream Encine for Motor Cars, V. Purrey, 

ndon. 

27,000. Stace FLoors, E. O. Sachs, London. 

7,001. Coverine Evg.ers with CeLLuorp, O. Butin, 
London. 

27,002. Exastic Tires, A. Tobler and H. Samuel, 
London. 


27,003. Vatves for Pygumatic Tirgs, E. Kraus, 
London. 

27,004. Crcte Stamp, F. A. Freshney and J. K. 
Bartholomew, London. 

_, Grose Suave for Gas Lamps, 8. G. Blockley, 


mdon. 
27,006. Automatic Brake for Trucks, H. Bridge, 


London. 

27,007. Bicycte Sranp and Lock, E. G. B. Barlow, 

ndon. 

27,008. Cement, C. F. A. E. H. von Forell, London. 

27,009. Etecrric Display Apparatus, W. L. Wise.— 
( . L. Mason, United States.) 

27, 010. FasTENING Device, H. H. Lake.—(B. Berthoin, 
France. ) 

27,011. Pressure ReocuLator for Lamps, H. H. Lake. 
—(La Compagnie Continentale d'Incandescence et de 
Chauffage (Systemes Franck and Poitrimol) Société 
Anonyme, Belgium.) 

27,0:2. Uritistnc Waste Composition, F. H. Jobbins, 
London. 

27,013. Or, ResERvorrs, A. J. Boult.—({Société Anonyme 
pour L’Blairage et le Chauffage le Pétrole (Brevet 
Bouhon, Belgium.) 

27,014. avtscutee Sappiges to Cycies, A. Hinrichs 
and J. Kriiger, London. 

27,015. Mera Ro.uine, W. H. Dunkley, London. 

27,016. Rorary Motors, C. McArthur and A. T. Mac- 
lachlan, London. 

27,017. Macuines for Sewine Straw Pvarr, G. Hum 
phrey, London. 
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27,018. DistnrEGRATING Rocks, C. H. Logan, London. 

27,019. Apsustinc LenotH of Wirz Ropss, T. Settle, 
London. 

._— Destroyinc CoMBUSTIBLE Matrer, W. Horsfall, 


27,021. Brakes for Cycizs, G. W. Gardiner, Newcastle- 
on-Tyne. 

27,022. Watcu Protector, W. Clarkson, Bradford. 

27,023. Breakine Fax, E. J. De Courcy and R. 
Crawford, Dublin. 

27,024. SpanneR and Tire Lever, J. I. Cooper, 
Sheffield. 

27,025. Barus, F. C. Lynde, Dublin. 

27, 026. DrarnacE of Towns, J. Brady, Dublin. 

27, 027. Drepatine, J. Price, Menchester. 
7,028. Securinc Borrte Sroprers, W. E. Bryan, 
" Lyndhurst, Hants 

27,029. StgeRInc Macutnery, A. B. Brown, Glasgow. 

27, 030. Dis DistRiBoTinc ENAMEL Powpsrs, J. Shanks, 


27,031. —_— Por and VentiLator, F. W. Hill, 
Bristol. 


27,032. an for Papgrs, K. Phillipson, New- 
le-on- 
= ae of Looms for Weavine, H. Sutcliffe, 


27, on .—_ Boor Uppers to the Insorg, A. J. 
Davis, Le Leicester. 

27,085. Cooxinc Rancgs, J. M. Porter and W. Hirst, 
Leeds. 


27,086. Sarety ARRANGEMENT for Encinr GovERNORs, 
E. R. Richardson and R. Turnbull, Newcastle-upon- 


Tyne. 

27,037. Meratuic Brrp Cacss, C. H. Walker and C. J. 
Davis, Birmingham. 

27,088. AtracHine Buttons to Garments, J. Daven- 


port, Birmingham. 
27,0389. — . Perks and W. C. Salmon, Wolver- 
pton. 


ham le 

27,640. Exrxecrric Bett, D. Reid, Glasgow. 

27,641. InreRNAL Combustion Enaines, W. J. Crossley 
and J. Atkinson, Manchester. 

27,042. Compounp INTERNAL ComBuUsTION Morors, 
W. J. Crossley and J. Atkinson, Manchester. 

27,043. Repucinc the Notsg of the Exxaust of 
INTERNAL ComBusTION Enorngs, W. J. Crossley and 
J. Atkinson, Manchester. 

27,044. WueEts for Carriaces, F. R. Clarke, Man- 
chester. 

27,045. Bossrns for Rinc-sprnninc Macurngs, C. H. 
Nuttall, Manchester. 
ag Cooxinc Rancgs, W. Morrison and J. Baird, 


lasgow. 
oe. Hotpine Loaves while Curtine, C. R. Soar, 


Derby. 

27,048. FenperR for Surps’ Boats, F. Cochrane, Man- 
chester. 

27,049. WoopwoRKING Macuing, T. Shurmer, Keighley. 

27,050. — Huss for Cyrctz Wueets, H. 
Thomas, G 

om ROLLING ‘Fiasomp Weer Tires, W. Cope, 

27,052. Boors, R. H. Southall, Leeds. 

27,058. OvERHEAD ExectricaL WirE Houpsr, F. Foy, 
Manchester. 

27,054. DeracHaBLe Suarps for HorszsHoxs, A. Don- 
nelly, Dumbarton. 

27, i056. DRIVING Cains and Gear, C. H. and F. W. 

‘ir 

27, “056. STEAM TURBINES, D. R. Thengdi, London. 

27,057. Tra Urn, A. von Parycrko, London. 

27,058. MuLTI-coLour Printine Macuings, J. A. Gled- 
hill and P. Smith, Manchester. 

27,059. Carpino Enorngs, T. E. Wilson and P. Kestner, 
Manchester. 

27,060. Copyrnc Parsr, I. Sandmann, London. 

27,061. Sueet Grass, A. J. Boult.—(P. T. Sievert, Ger- 
many.) 

27,062. Borries, A. J. Boult.—(C. B. Ainé, France.) 

27,063. Lerrer Fixg, G. Young, London. 

27,064. Stipine Sash Winpows, W. ee London. 

27,065. Steamy Brush, P. Squirrell, Bedford. 

27, "066. Corsets, C. Storm, London. 

27,067. TURNING OVER the Pacss of Music, G. Erede, 

mdon. 

27,068. Sarety Fasteners for Enve.opss, T. Hawkins, 
London. 

27,069. Fotpine LuncHEon Taste, W. P. Ellmore, 


ndon. 
27,070. Steertnc Gear, W. A. Martin and G. Shaw, 

London. 
27,071. Rorary Expiosion Motors, F. W. Golby.—(Z. 


Lockert, V. d’ Alten, and C. de Platen, France.) 
— STEAM Borers, F. W. Golby.—(J. Schiitte, Ger- 





y+) 

m8. WLosverames Gas Recutator, G. T. Augspurg, 

mdon. 
27,074. Exxzcrroprs for Arc Lamps, W. E. Irish, 

London. 
27,075. Merautic Cioru, L. C. Damelincourt, London. 
27, 076. Winpinc Apparatus for CinemaToGRAPHS, H. 

unds, London. 

27,077. Book-coveR Prorrctor, H. Higginson, 

~~ 
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27,078. CuaLx Pencits, F. E. J. Scholefield, London. 

27,079. MovaBLe Kegis for Boats, A. E. Preston, 
London. 

27,080. Winpow-sasH Fasrener, J. J. A. Kirby, 


mdon. 

27,081. Broocn Fastenrnos, A. Williams, London. 

27,082. Gams, H. R. Brancker, London. 

27,083. Repucinc Mgrat Buanks, G. T. Warwick and 
T. W. Leete, London. 

27,084. Dumpine Apparatus, H. Cooper, London. 

27,085. GENERATING ACETYLENE Gas, H. A. du Clou, 
London. 

27,086. Vacuum Pumps, W. K. Dickson, London. 

27,087. Games, B. Barter, London. 

27,088. AcetyL Sauicyiic Acrip, H. E. Newton.—{The 
Farbenfabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

27,089. Foc Stenaxs for Rattways, J. Roth, London. 

27,090. Dummy Recepracies for DispLay, J. Black, 
London. 

27,091. Arracuine Sappigs to Cycigs, A. Hinrichs 
and J. Kriiger, London. 

27,092. Srampinc and Puncuine Macuing, J. Ashford, 
London. 

27,093. VeHicLe for Removine Rervuss, A. R. Sennett, 

ondon. 

27,094. CanDLEs, F. W. Coombe, London. 

7,095. Rott Puppinc Mou tps, A. T. Purcell, London. 

27,096. Turust-BLocks, J. Pearce, London. 

27,097. Arc Lamps, H. R. Ottesen, London. 

27,098. Encrng Governors, H. Lindley and Browett, 
Lindley, and Co., Limited, London. 

27,099. Fasten1nc Boots, G. Mould and Dr. Ja>ger’s 





Sanitary Woollen System Company, Limited, 
London. 

27,100. Fespinc Buianxs to Die Pressgs, E. Tyden, 
London. 

27,101. Drivinc Gear for Bicycugs, E. J. Warmington, 
London. 

27,102. Stgam BorLerR Furnaces, H. Craighead, 


London. 

27,103. Sasnes for Ciock-piats, H. H. Lake.—(The 
B. Ingraham Company, United States.) 

27,104. Serrines for Gems, A. Rind, London. 

—— ACETYLENE Gas, K. Gossweiler, 

naon. 

27,106. WaTERPROOF Biackinc for Boots, J. Marshall, 
Liverpool. 

27,107. Currer Buiocks, A. A. Atkin, Birmingham. 

27,108. BinDING TOGETHER SuEets, G. Hayes, London. 


27,109. Paper CutT-orr ATTACHMENT, I. Dreyfuss, 
London. 
27,110. Recomm Apparatus for Guns, E. Skoda, 
London. 


27,111. Grater and Siicer, E. Howe, London. 


23rd December, 1898. 


27,112. Guazinc EarTHEN Marrers, L. Wessel, Bonn- 
on-Rhine. 

27,113. AppLicaTion of MeTats by ELEcrro.ysis, G. 
W. ——. Tunstall, Staffs. 

—, acK Sappies, C. Carthew-Yorstoun, Edin- 
vurgh, 

27,115. Ligutinc Materia. for PaorocraPuic SIGNAL- 
Linc, Y. Schwartz, Birmingham. 

27,116. Cycizs, E. Summerfield, Southampton. 

27,117. Exsow for Inrcatinc Vatve, E. K. Clark, 


Li ; 

27,118. WaTeERPROOF MaTEriaL for Brinags, J. J. 
Ingham, Bradford. 

27,119. TeNontrnG MacuineEs, S. Walton, Halifax. 

27,150. F. J. Palmer, Southampton. 

27,121. Apparatus for Packine Ecos, H. D. Cripps, 
Liverpool. 

27,122. Grain-wasHinc Apparatus, E. Shackleton, 
Manchester. 

2 _ ar Meter, C. G. Beechey and A. T. Wright, 

ive ‘ 

27,124. VeLocirpepDE CHaIN ADJusTMENTS, E. Priest, 
Coventry. 

27,125. BarBE.ts for Poysicat Cutturs, C. W. Heap, 
London. 

27,126. Rerarstnc Heat in Liquips, J. E. Perrins, 
Nuneaton. 

27,127. CoIN-FREED ATTACHMENTS, H. J. G. Pessers, 
London. 

27,128. STregRING Apparatus, L. and C. J. Varicas, 
Weymouth. 

27,129. Macuine for ConruGatTinec Tusgs, H. Norris, 
Birmingham. 

27,130. Brakes for VeLocipepss, F. 8. Buckingham, 
London. 

27,131. Vatves for Pygumatic Trres, J. M. Turnbull, 
Edinburgh. 

27 132. Bep Lastinc Macuivyes, J. M., J., A. J.,and 8S. 
A. Gimson, Leicester. 

27,133. MerHop of Fasteninc Gaiters, C. Biittner, 
London. 

27,134. Knirg CLeangr, J. C. Ferguson, London. 

27,135. ConTro.Liinc the Spgxp of Encivyzs, J. Adair, 


Waterford. 

27,136. Non-porsonous Wire Leap, A. A. Millns, 
Glasgow. 

27,137. Lupricatinc AxLe Begarines, D. B. Craig, 
Glasgow. 


27,1388 AnrmaTeD Picturgs, H. H. Shanks and P. B. 
W. Kershaw, London. 

27,139. Compounp Stream Enotes, H. J. Waterworth, 
London. 

27,140. Srups, T. Morton, H. T. How, and E. J. F. 
Ummer, ee og 

27,141. Carriers for PortmanTeaux, L. W. Nathan, 


London. 

27,142. ELECTRICALLY-DRIVEN Fans, W. A. Burns, 
London. 

27,143. O1L-INLET Trap or Lusricator, H. Roden, 
Birmingham. 


27,144. Finpinc Times of Sunrisg, J. H. 8S. Moxley, 
London. 

27,145. Garrers, T. H. Clarke, London. 

27,146. Pens, E. Hervais, London. 

27,147. Pzns, E. Hervais, London. 

27,148. Printinc MacHing Mecuanism, W. Scott, 
London. 

27,149. CemENTING Stones Tocreruer, S. J. Payne, 
Little Ilford, Essex. 

27,150. InrLaTING Tires, W. H. Parker, Wolver- 
hampton. 

27,151. Compressinc Gas, 8S. H. Swire.—(7. Bayley, 
New South Wales.) 

27.152. CompusTibLe Gases, E. C. Thrupp, Walton-on- 
Thames, Surrey. 

27,153. Compressep Air, E. C. Thrupp, Walton-on- 
Thames, Surrey. 

27,154. Liqugrigp Asr, E. C. Thrupp, Walton - on - 
Thames, Surrey. 

27,155. Interceptors for SEwER-DRAINs, J. Young, 
London. : 

27,156. Consuminc Fumes in Cuimneys, G. C. Leslie, 
London. 

27,157. Raitway Trucks, J. Gunn, Kingston-on- 
Thames. 

27,158. Hgatinc Tire Cement, E. L. Dithridge, 
Kingston-on-Thames. 

27,159. Gor Hove Currer, A. Cole, London. 

27,160. Brackets, C. F. Marriner and R. G. Hodgetts, 
London. 

27,161. Frxine Parcet Carriers to HANDLE Bars, H. 
de M. Wellborne, A. E. Hall, and H.8. W. Edwardes, 
London. 

27,162. Heatinc GREENHOUSES, W. Green and B. 8. 
Foster, London. 

27,163. FASTENING Device for ENvELopss, J. Tomlinson, 
London. 

27,164. Water Gauace, G. Hanf, London. 

27,165. Devick for Pararrin Lamps, T. J. Magee, 
London. 

27,166. Tosacco Pirss, J. Kellett, London. 

7,167. PaotocraPHic Piate Device, G. and W. Dick- 
inson, London. 

27,168. DISTANCE-MEASURING INSTRUMENTS, A. J. Boult, 
—(H. G. Dempster, Natal.) 


ee Beer Enoines and Pumps, E. Andre, 
ndon. 
27,171. ApvusTaBLE Bxarineos, J. T. Kellett, London. 
27,172. CuLinary Urensixs, G. Fricke, London. 
27,178. Bricks, J. Rowe, London. 

27,174. Macuings for Lastine, &c., T. Philipsthal, 


London. 
go Hook Hinag for GaRpEN Frags, G. Hayward, 


mdon. 
27,176. Ggarine and Tires for Cycuzs, T. F. Cashire, 
London. 
27,177. Canptesticks, J. Lang.—{B. J. Bacon, New 
South Wales.) 
27,178. Nicut-Licht Wick Svustrarners, 8S. Thrush, 
London. 
—. Stream Enarngs, J. R. Hughes and C. W. Austin, 
mdon. 
27,180. DowrLurne Castine Boxss, C. Eisele, London. 
27,181. Prez Stopper, G. M. Reed and W. H. Knight, 
London. 
27,182. Szwrnc Macurng, M. Lachman and C. B. Hunt, 
London. 
27,1838. Evecrric InsuLaTION MaTERIAL, A. Smith, 
London. 
27,184. Comn-rREED DgeLivery Apparatus, D. Robert- 
son, London. 
27,185. Hotpinc Ris Tips of Umpre.uas, T. Collieu, 
London. 
27,186. Iurratinc LitaocrapHic Strong, J. Wezel, 
ndon, 
27,187. Apparatus for Heatino Waren, A. Blachette, 
ondon. 
27,188. BLEacHING Peppers with Acrps, P. C. Bunn, 


ndon. 
27,189. S—MaAPHORE SiagNaLLinc System, C. Wilson, 
indo: 


27,190. StrartTine Gear for Extosion Enornegs, F. R. 
Simms, London. 

27,191. TasLet for FLavourinc JELLY, C. R. Valentine, 
London. 


27,192. Fivisuine Capsutes, C. R. Valentine, 
London. 

7,193. REPRODUCING PuHotTocrapHs, H. Bierenz, 
London. 

27,194. FirELIcuTERs, T. Burges, London. 

27,195. AIR Suip or AgErRostat, M. Bliimelhuber, 
London. 


27,196. CorIn-counTING Apparatus, A. U. Westfelt, 


27,197. Putverisine Coat Ore, &c., J. H. Darby, 
London. 

27,198. Apparatus for Icnirtine Gas, A. Martini, 
London. 

27,199. Dust Guarps for Cyctzs, C. J. Mouncy, 
London. 


27,200. Or. Stoves for Cooxine, F. 8. Rippingille, 
London. 

27,201. Copyine Paper, A. Zimmermann.—(G. Schmies, 
Germany.) 

27,202. Macuine for Getrinc Coat, Lord Masham, 

mdon. 

27,203. Vatves for Steam Encines, J. Stumpf, 

Londo: 


ndon. 

— Motor CarriaGes, J. Vaughan - Sherrin, 

27,205. INCANDESCENT Gas Burygrs, J. H. H. Duncan, 
London. 

27,206. Sarety Devices for ENvELorss, H. R. Owen, 


ndon. 

27,207. Cask and Barret TitTer, H. R. Owen, 
London. 

27,208. Torter Requisites, H. R. Owen, London. 

27,209. Screw Sroprers for Botrizes, H. R. Owen, 
London. 

27,210. Dirrustnc CurRENTs of Coot Air, H. R. Owen, 
London. 

27,211. Cyc. SappiEs, H. R. Owen, London. 

27,212. Proputsion of Suips’ Boats, R. Shapland, 
London. 

27,213. Proputsion of Suips’ Boats, R. Shapland, 
London. 

27,214. INrLaTING the Tires of Cycizs, R. Cordery, 
London. 


24th December, 1898. 


27,215. Tusgz Drawine, H. J. Brookes, H. P. Trueman, 
and G. E. Minton, Handsworth, Staffordshire. 

27,216. Rotary Apparatus for Dryrna Grain, T. 
Bishop.—(/. Bishop, United states.) 

27,217. \ ‘ne 8S. Allcock.—(F. von Leonrod, Ger- 
many. 

27,218. PockeT-KNIvEs, J. A. Schmidt, Barmen, Ger- 

many. 

27,219. ACETYLENE Lamp, A. J. Parkins, Luton. 

27,220. Bins or Recepracies for AsuEs, J. Ferguson, 

Helensburgh. 

27,221. CycLz Cain ApDJusTMENT, W. Powell and G. 

A. A. Bennett, Birmingham. 

27,222. Fotpinc GARMENT Hancer, J. E. Hoskins, 

irming! 5 
27,223. MeTaLLic BepsTeaps, J. E. Hoskins, Bir- 


mingham. 
27,224. Ustine Orn for Drivinc Encrings, C. Pearson, 
Coventry. 
27,225. Stgam GENERATORS, J. J. Tinker and W. P. J. 
Fawcus, Manchester. 
27,226. Boots and Suosgs, J. Larsen, London. 
7,227, VELOcIPEDES, N. A. Aubertin and B. Hallett, 

London. 
27,228. RecuLators for Hot-waTeR APPaRATus, W. 
Geipel and F. M. T. Lange, London. 
27,229. Topacco Pips, C. H. Brockelbank and W. T. 
Lord, London. 
27,230. Stopperina Jars, E. A. Matthias and W. H. 
Harrison, Manchester. 
27,231. Bopprn Cases for Sewinc Macuine SHUTTLES, 
J. K. Macdonald.(The Singer Manufacturing Com- 
pany, United States.) 
27,232. Sewinc Macuing Hemmers, J. K. Macdonald. 
HThe Singer Manufacturing Company, United 
States.) 
27,233. IpenTIFIcATION of Goops, D. F. Malézieux, 
London. 
27,234. Soap, D. F. Malézieux, London. 
27,235. Soar Sueets, D. F. Malézieux, London. 
27,236. AROMATIC OXYALDEHYDES, T. R. Shillito.—(J. 
R. Geigy and Co., Switzerland.) 
27,287. Uncouptine Device for Venicixzs, T. Mathew- 
son and R. McNaught, Dundee. 
27,238. Fittinc Stropperep Borries, J. J. Varley, 
London. 
27,239. PygumaTic Brake for VeLocirepgs, J.G. Roux, 
Glasgow. 
27,240. Potysutpuates, C. Uebel and Chemische 
Fabrik Rhenania, London. 
27,241. OPENING uP SULPHIDE Orgs, C. Uebel and 
Chemische Fabrik Rh ia, London. 
27,242. Propucine Desicns, G. W. Anderson and A. 
Starkey, Manchester. : 





eo WaTeR-TUBE Borters, J. C. R. Okes, 
mdon. 

27,244. SECRETAIRES Orrick TaBLEs, H. Cowley, 
Lond 


on. 
27,245. RECORDING Scores at Games, G. A. Bolton, 
London. 
27,246. Propucina Foop from Bioop, M. Dietrich, 
London. 
27,247. AUTOMATIC FEEDING ConTRIVANCE, A. Frouvé, 


ndon. 

ig Fa for Dryinc LeaTHerR, R. Mohun, 

mdon. 

27,249. Hixazs, J, G. Hearfield, London. 

27,250. ACETYLENE Motor for Cycizs, C. H. Offen, 

Birmingham. 

27,251. Ciip for Hoipina Boor Lacks, J. 8. Aplin, 

London. 

— Propuctne ACETYLENE Gas, K. Gossweiler, 
ndon. 

27,258. Apparatus for Curtinc Cuexsz, E. Scruby, 

Liverpool. 

4 Evecrric Arc Lamps, C. Wood, Birming- 





27,169. Pomp Cups, C. H. Gray, London. 


m. 
27,255. Matcu Houpers, B. E. Dickinson, London. 


27,256. APPARATUs for RearinG Birps, J. R. Bennett, 
London. 

27,257. Doors, F. Wilson.—_(W. @. Treadwell, South 
African Republic.) 

27,258. StyLE of Fotpinc Parcument, E. H. Driver, 


ndon. 
27,259. Drivine Mecuanism for Cycies, W. R. Clark, 
on. 
27,260. Mecuanism for Br.is, F. J. J. Gibbons, 
ndon. 
27,261. System of Caicuatina, &c., A. Horvath, 


ndon. 
27,262. Crcixs, R. Haddan.—(C. B. W. Archer, British 
Guiana.) 
27 post aagaaaaea Coup.ines, H. Griffith and J. Green, 
ndon. 
27,264. Composition for MaTCH-MAKING, W. H. Akester, 
London. 
27,265. Urmisine Potassium Carsonate, H. Glaubitz, 
London, 
27,266. Guarpinc CircuLaR Saws, C. D. Phillips, 
London. 
27,267. Fitrerine Water, R. J. Cook and H. Whaley, 
London. 
27,268. Arc Lamps, W. M. Mordey and H. Bevis, 
mdon. 
27,269. Mgasurine Exxctriciry, H. G. Kunkelmann, 
C. E. Frangois, and C. R. Louberg, London. 
a Muivgrs’ Lamps, W. G. A. Vallance and E. Kay, 


27th December, 1898. 
27,271. Expanpine Cranks for Bicycies, T. Evens, 
d 


ndon. 
27,272. Means for Consuminc Smoxg, A. G. Brookes.— 
(The International Smoke Consumer Company, United 
States.) 
7,273. Castinc Typs Bars, A. J. Boult.—(C. Sears, 
United States.) 
27,274. TREATMENT of Correx Berries, M. F. Hamsley, 


London. 
27,275. Rartway Trucks, W. F. Pettigrew, Barrow-in- 
umess. : 
27,276. CABLE-SUSPENDED Exxctric Lamp, J. H. Dorion, 


mdon. 

27,277. Mats, J. A. Rennie, London. 
27,278. Suirts, R. Booth, Manchester. 

7,279. Arm Compressors, J. Hughes, Liverpool. 

,280. BILLIARD MaRKER, J. Hope and J. Hope and 

Co., Liverpool. 
27,281. NaviGaBLE VessELs, G. Fraser, London. 
— Merattic Screw Nuts, B. Rose, Birming- 


27,288. STEEL and Iron Tuses,!B. Rose, Birming- 
ham. 


27,284. Warpina Macuings, E. Hollingworth and W. 
Mitchell, Huddersfield. 

27,285. Mast-HEAD Sueaves and Frames, W. Ansell, 
Birmingham. 

27,286. CLEANING F.ax, F. E. de Courcy and R. Craw- 
ford, Dublin. 

27,287. NickgL, J. Campbell, Stockton-on-Tees. 

27,288. Uritistnc the Enercy of Steam, F. Ander- 


eggan, iw. 

27,289. Conrectionery, W. H. Percy and G. Moseley, 
Bristol. 

27,290. ALARM Licutinc Apparatus for Cocks, C. 
Norton, Manchester. 

27,291. Cycizs, P. Koepcke, en ig Ea 

27,292. Vacuum or Arr VaLves, J. and W. H. Jamer, 
London. 

27,298. Mgans for ExTerRMinaTING Morus, R. Brun, 
Berlin. 

27,294. Vatves, T. B., H., and J. Wright, Dewsbury. 

27,295. Boxss, A. J. Boult.—(R. Ferracciu, Italy.) 
7,296. Looms for Weavine, E. Hollingworth.-+{@. F. 
Hutchins, United States.) 

27,297. Non - conpuctinc Covgerine, R. H. Martin, 


Glasgow. 

27,298. Trap for VERMIN, W. Baily, Malvern-Wells. 

27,299. KNIFE-CLEANING APPLIANCE, 8. Rolfe, Tedding- 
ton, Middlesex. 

27,300. Mgans for TransportTinc Ecos, J. Murrie, 
G 


iw. 
27,301. Torprpogs, E. Wilson, London. 
27,302. SPEED-VARYING ARRANGEMENT, R. Hope-Jones, 


ndon. 

27,308. Castors, H. Luckman, Birmingham. 

27,304. Lamps, R. Catterall, London. 

27,305. TREATING Fisrovus Susstances, B. Shackleton 
and W. H. Jones, Keighley. 

27,306. Buckies for Waist Be.ts, W. M. Harris, 


irmingham. 
27,307. Eyxs for Srarr-rops, &c., C. Harvey, Birming- 
ham. 


27,308. DamPinG YARN, R. and G. W. Hargreaves, and 
W. Almond, Halifax. 
27,309. Dry Distittation of Woop, E. M. J. Larsen, 


ondon. 

27,310. Drivinc Cycigs, J. Nixon and W. T. Fisher, 
ventry. 

27,311. Drivinc Cycies, W. T. Fisher and J. Nixon, 


ventry. 
27,312. Trimminec for MiLLIngRy ARTICLEs, E. W. 
unter, \ 
27,313. INstRUMENTs for ANGLERs, J. T. Chippindale, 
Otley, Yorkshire. 
27,814. Stack Pipes, M. Page, London. 
27,315. VeLocipEpE Batt Bearrinos, J. F. and D. H. 
Lewin, Nottingham. 
27,316. ExpLosives, L. Davies, Glasgow. 
yo Separatinc O11 and TaLiow, T. Walton, 


Roc e. 
27,318. Water Guarps, A. L. Schram and F. Maun- 
rell, London. 
27,319. PLovcus, G. F. Redfern.—(W. C. Peacock, 
Victoria.) 
27,320. ConTROLLING ELEctric Morors, 8. Y. Heebner] 


mdon. 
27,321. Cycie Hotper, E. B. Tayler, London. 
27,322.¥Macuines for Pouncinc Hat Bopies, G. F. 
, London. 

27,328. BoTTLE-STOPPERING Macuing, A. A. Pindstofte, 


ndaon. 
27,824. IntuminaTeD Ciocks, R. T. Crane, jun., 
London. 
27,325. ADJUSTABLE GARMENT PatrTEeRN, G. M. Donald- 
son, London. a 
27,826. Ostaintnc Gas, E. Friebel and R. Nike, 
Berlin. 


27,327. Propucina Strong, F. G. Bate, A. C. Oakes, and 
T. M. Thom, London. 

27,328. Cream of Tartar, A. Martignier, London. 
27,329. Pusiic Licutinc Apparatus, C. Monplot, 
London. 

27,330. SHEARING Macuines, P. A. Newton.—(K. A. 
Dizon, New South Wales.) 

J Boers, W. P. Thompson.—(J. A. Stevens, 
United States.) 

27,382. Knrtrinc Macuings, W. P. Thompson.—{ W. W. 
Burson, United States.) 

27,883. Compounps for TREATING Gout. G. W. Johnson. 
—(The Vereinigte Chininfabriken Zimmer and Co., 
Germany.) 

27,884. TELEPHONE Recetvers, P. M. Justice.—(A. T. 
Nye, United States.) 

27,335. TELEPHONE TRANSMITTERS, P. M. Justice.—(A. 
T. Nye, United States.) 

27,336. TELEPHONE ExcuanoEs, P. M. Justice.—(A. 7. 
Nye, United States.) es 
27,387. Gas Burners, B. J. B. Mills.—(La Société 
Anonyme des Fontaines « Gaz, France.) 

27,838. Tape Gotr Gamez, T. H. Bairnsfather, 
London. 

27,839. Propucinc Cement from LimxsTong, C. von 
Forell, London. 

27,340. AUTOMATIC SELF-LOADING FIRE-ARM, P. Mauser, 
London. 

27,841. Luecace Carrier for Cycixs, E. Hiirting, 


mdon. 
27,842, IncanpEscentT Gas Manties, H. Blaasch,-. 





mdon. 
_ Roap Locomotive Borers, R. Gascoigne, 


mn. 


27,344. Binvine the Epax of Curtains, A. Philipsborn’ 
London. 

27,345. Dyxsrurrs, R. B. Ransford.—(Z. Cassella and 
Co., Germany.) 

27,346. Ro.uers, T. Bayley and Co., Limited, and J. 
i, Hardy, London. 

ai Gas Genzrator, G. B. Jones, Chicago, United 


8. 
27,348. Winpow Sasnes, G. Barnes, Melbourne, 
Victoria. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Oficial Gazette. 





612,134. Castine Lape ror Stee. anv Iron, 7, 
Levoz, Brussels, Belgivm.—Filed August 18th, 1897. 
Claim.—A casting ladle consisting ef two truncated 
cones placed with the bases or larger ends in contact 
and removably secured together, the upper cone 
having an opening in its side above the bulge or 





pe ae central of the ladle, a spout leading 
therefrom, a movable cover for the ladle and a skim- 
ming brick extending down into the spout across the 
opening in the wall of the ladle, substantially as 
described. 


612,394. Gasket, J. A. Bernardi, Salem, Oreg.—Filed 
1897, 


November 2nd, . 
Claim.—The ket formed of rubber or the like, 


gas 
and having the flat upper side and the under side in- 








clined downwardly and outwardly from its inner to 
its outer — and also having the ribs or flanges ) on 
its under side; the whole being adapted for inter- 
position between a bowl and a slab, substantially as 
specified. 


612,423. Saw-rininc Macuine, 7. M. Kenna, New 
Haven, Conn.—Filed July 16th, 1897. 

Claim.—In a saw file, the combination with a rotary 
spindle, of an arbor rigidly mounted on said spindle, 
having an annular flange at its forward end, a divided 
collar formed of two sections adapted to be mounted 











on said flan 


, & helical-sha) 
periphery of said collar, a 
to be mounted in said groove, and means for rotating 
said spindle, substantially as described. 


groove formed on the 
elical-shaped file adapted 


612,507. Hypravutic Rivetinc Macuing, M. Rothe, 
Kalk, Germany.— Filed December 15th, 1897. 

Claim.—In a hydraulic riveting machine, the com- 
bination with a cylinder closed at one end, of a plate- 
clamping piston and a riveting piston working therein 
arran, concentrically, the outer piston fitting said 
cylinder and provided with an internal bore, the inner 
piston having two diameters, one to fit said bore an 

the other to fit said cylinder, said pistons having a 
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limited movement independent of each other, whereby 
there is formed a pressure s between the two 
pistons and a pressure space behind the inner piston, 
said inner piston being provided with a central cavity 
and with channels connecting said cavity with the 
space between the two pistons, a valve-controlled 
supply conduit entering cavity, and a valve-con- 
trol 





su conduit entering the pressure space 
behind the her piston, substantially as described 
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Our account of the proceedings of Group B, which 
terminated at the end of the first day, would give some 
idea of the generous spirit with which the Swedish hosts 
had provided both for the mind and body of those parti- 
cipating in the excursion ; and as it is possible that we 
may not be able to devote much more space to this 
subject, it may be well to state here that the profusion 
of mental food and the lavish hospitality were by no 
means limited to the first day, but were maintained right 
through to the end of the excursion ; and it will simply 
be want of space that will prevent us dealing more fully 
with the interesting information culled during the second 
and third days. 

On the morning of the second day breakfast was 
eaten at the comfortable hour of eight o’clock, in 
the central hotel of Filipstad, which has a charming 
outlook on the river that winds through this attrac- 
tive little town. Here in the cemetery of the vicinity, 
on rising ground on the banks of a pretty lake, 
John Ericsson’s dignified mausoleum is finely 
situated. At nine the departure took place, in rolling 
stock belonging to the narrow—metre—gauge rail- 
way of the Uddeholms Aktiebolag, who were the hosts 
of the day. This line is over fifty miles in extent, 
is the property of the company, and almost entirely laid 
in its own lands; it passes through beautiful hilly and 
wooded country, and through a famous mining region, 
as may be gathered from the sketch map here given. 
Moreover, here and there one could catch sight of the 
travelling rods used for the transmission of power for 
the last 200 years in Sweden, but whose day is now 
doomed, inasmuch as electrical transmission is to be 
adopted. On the way, too, charcoal burning was to be 
seen, and various other little matters of interest. 

However, Hagfors was the first objective, and on 
quitting the train, the works, grouped at the side of a 
lake, looked very imposing, an especially majestic feature 
being the great building that housed two 50ft. blast 
furnaces, and their accompanying calciners. These 
furnaces are 7}ft. diameter at the throat, 10ft. at the 
boshes, and 5ft. at the tuyeres; the blast is heated to 
450 deg. Cent. in a pipe stove. The practice is the same 
as already noted elsewhere ; that is, the ores are calcined, 
crushed, stored round the top of the furnace and carefully 
mingled. There are noless than eleven different ore 
bins, and two flux bins at Hagfors, and it was very inter- 
esting to Watch the careful weighing and spreading of 
the ores on the double bell used in this instance. At the 
back of the furnace-house, and connected to it by an 
inclined timber bridge, is the huge charcoal store, and at 
its side an immense heap of roots of trees used, with other 
waste wood material, in the gas producers. One blast 
furnace was tapped direct into a ladle, and this was at 
once run on a line to the adjoining steel-house, and charged 
immediately into one of twothree-ton converters, and after 
a blowof nine minutes a Casperson ladle* was attached, and 
the ingot moulds standing in a circle on a turntable were 
successively brought round and charged, the whole being 
done with considerable expedition, and with the slightest 
possible loss of heat; to aid this object both ladles were 
pre-heated by producer gas. The steel-house contains 
in addition two open-hearth furnaces, in front of which 
there is an elevated railway, upon which an electrically- 
driven travelling ladle is supported, and beneath at 
the far end and on the ground level there is a narrow 
tramway running at about right angles, and on this there 
are little trolleys, each capable of carrying two ingot 
moulds. The ladle was charged, and was then driven 
along the elevated railway by its electro-motor, and 
when over the lower tramway the ingot moulds on their 
carriages were brought beneath by hand, speedily charged 
two ata time, and run off to the soaking pits, situated in a 
wing of the millnear by. The Bessemer ingots are lifted 
by a crane on to the small trolleys, and were run out on the 
lower tram line. 

There are two rolling mills at Hagfors—the one just 
alluded to contained a universal mill and some three- 
high mills. There are also factories for making wood 
screws and horseshoe nails, equipped with automatic 
machines, mostly of American, but also of German and 
home makes; it was interesting to notice how the tastes 
of different countries vary as regards the form of the 
horseshoe nail, and the neat little modifications and 
devices introduced into the machines to meet these re- 
quirements. Hagfors also has a steam hammer, a 
machine shop, and a foundry; gives employment to 400 
workmen, and utilises 3200-horse power from a splendid 
water power that was duly inspected. 

From Hagfors the party journeyed to Rida, passing 
Stjernsfors on the way ; at both places there are chemical 
wood-pulp works, which together produce some 8000 tons 
of material a year. The former only was visited, and the 
operations were similar to those at Laxa, but were on 
a larger scale, and the arrangement was somewhat 
different. Moreover, in this case the knots were not 
bored out of the logs, but were removed in a subse- 
quent operation, and the bisulphite was prepared by 
passing the sulphurous anhydride obtained from burning 
sulphur into milk of lime, contained in large wooden 
vats, whilst the finished product, when intended for 
Belgium, France, and Germany, had holes torn in it by 
passing over a toothed roller; this was to ensure its 
admission free of duty as raw material. 

After luncheon, Munkfors was the next place visited. 
It boasts of quite a small Niagara and a splendid 
stream, the river Klara. Here are sawmills as well as 
iron and steel works. The logs for the mill drift down 
the river and collect in a pond above the fall, whence, 
as required, they are clipped and drawn by a chain into 
the mill, in which there are several log frames with 
vertical reciprocating saws; the timber is sawn into 
deals, battens, and boards. Circular saws on the same 
floor serve for edging and cutting to the desired lengths. 





* Tux ENarneer, October 14th, 1898, page 306, 





The sawn timbers are transferred on lines of rollers 
mounted on standards to a platform on the same level, 
but extending beyond the building and over the lower 
level [goa a thence they are passed down to be 
stacked or otherwise dealt with. The waste, too, falls to 
the lower level to be usefully disposed of, either in the 
fires or otherwise. The combined produce of sawn 
timber in deals, battens, and boards from this and 
another mill belonging to the company amounts to about 
10,000 St. Petersburg standards. 

The Munkfors iron and steel works comprise eight 
Lancashire hearths, two cement steel furnaces, four 
rolling mills, a wire mill, and factories for cold-rolling 
iron and steel; the latter, to which the visitors were not 
admitted, are carefully isolated, and approachable only 
by bridges guarded by gates in the middle of them. The 
Munkfors works utilises 3000-horse power. The Lanca- 
shire hearths here are not furnished with the mechanical 
puddler, which, by-the-bye, is the invention of Mr. Y. 
Lagerwall, otherwise the practice is the same as at other 
works visited. 

The product, however, is destined to follow two 
courses ; part goes to the rolling mill, which excited the 
admiration of all present, po in which 1 cwt. billets 
were roughed down to an inch square in seven passes, 
and then reduced to No. 44 B.W.G. by ten passes in the 
finishing rolls, being finally wound on a reel. The other 
portion of the finery produce goes to a forge, which 
presented a picturesque and striking appearance, for here 
the wrought iron was being drawn down under numerous 
tilt hammers, for subsequent conversion into blister 
steel in the cement steel furnaces, which were of a 
modified construction, sawdust being the fuel. 

In the steel works there was an open-hearth plant, 
and universal reversible and three-high mills; it was 
interesting to watch the rolling and winding of nail steel, 
and the working of the tube rolling mill, this latter being 
a recent addition. Wire-drawing and wire-nail making is 
also carried on at Munkfors, which altogether presented 
a considerable amount to interest the visitors, who were 
finally shown specimens of the produce, and, whatis more, 
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were allowed to take some away with them; moreover, 
tests made during the visit demonstrated that the material 
produced here, like that of other works visited, was of 
high quality. The Uddeholms Aktiebolag produces 
something like 17,000 tons of charcoal iron, and steel, 
mostly from ore and charcoal furnished from the com- 
pany’s own mines and forests; and about 3000 tons of 
this iron and steel is worked up in its own works into 
finished goods and articles such as springs, wood screws, 
horseshoe nails, &c. The remaining 14,000 tons is 
exported to foreign countries. 

An interesting feature of the Munkfors visit was the 
inspection of the workmen’s colony. The houses are one- 
storied, semi-detached, have gardens in front and at back, 
and outhouses at the end of the back garden. The out- 
sides looked very well and nicely painted, whilst one ortwo 
selected indiscriminately for internal inspection—in fact, 
many of the old folks at home invited the strangers in— 
proved to be very comfortable indeed, with all indica- 
tions of comfort and cleanliness, pianos and bookcases 
being prominent factors in the sitting-room equipment. 
An excellent banquet brought the visit to Munkfors to a 
close, and ’midst cheers of the crowd at the station, and 
flaming torches, the train steamed away at 7.30, and 
on reaching Hagfors, which is twenty-one miles distant, 
the sloping sides of the station were crowded with 
spectators, torches blazed and rockets were discharged, 
whilst the works a little way off were beautifully 
illuminated, and produced a fine effect on the banks and 
in the waters of the lake; the remaining thirty-five miles 
of the journey were then made without a break, reaching 
Filipstad at about 11. 

The original Uddeholm Company was established in 
1746, and became the present limited liability company 
Uddeholms Aktiebolag in 1870, which owns estates 
mostly in Wermland, covering about 495,000 acres, with 
a population of 13,500 inhabitants. 

On the morning of August 81st breakfast was again 
taken in the pleasant hotel at Filipstad, and after 
breakfast opportunity was given for a visit to the 
Ericsson’s mausoleum; the departure from Filipstad, 


taking place at 10.40 for a twelve-mile run on the Mora 

Wenern Railway to Nykroppa, where the newer works of 

the Storfors Bruks Aktiebolag are situated. Unfortu- 

nately, only a very hurried visit was paid to these works, 

owing to the exigencies of luncheon and trains ; but time 

enough to see the two 52ft. blast furnaces, as usual 

housed together with their calcining ovens. Here the 

chief ores used are from Persberg, Langban, and Finne- 

mossa, in which this company is interested. The average 

output of pig iron is 10,000 tons annually. A cast was 

run from one of these furnaces, whilst from the other 
metal was tapped into a ladle and run by hand to one of 
two converters a short way distant, and a blow of fifteen 
minutes was witnessed on 0°65 carbon steel. The 
Nykroppa works comprise, besides these blast furnaces 
and converters, two 10-ten open-hearth furnaces, rolling 
mills for ingots, billets, bars, and rods, where, too, were 
to be seen the reheating furnaces fitted with Mr. Edv. 
Berglét’s automatic fuel feeder, similar to that previously 
seen at Bofors, two steam hammers, &c. A steel works 
was in course of reconstruction, and proved an object of 
attraction to many of the visitors. The same company 
has works at Storfors for hammered bar iron, and for 
making steel tubes by R. C. Stiefel’s method, producing 
3000 tons of tubes a year. It has also two sawmills 
for the utilisation of the produce of the forests. The 
capacity of the steel works is 6000 tons of acid Bessemer 
and 12,000 tons of acid open-hearth ingots; whilst the 
rolling mills can turn out some 12,000 tons a year. The 
works being situated a short distance from Nykroppa 
Station are favourably placed both for acquiring raw 
material, and for disposing of the produce, which goes 
to Kristinechamn, and thence by the Gotha Canal to 
Gothenburg. 

This company owns large estates in Wermland, which 
were acquired, along with the Storfors works in 1864, 
from private owners, whose predecessors had originally 
purchased them from the Crown in 1714. It was not 
until between 1874 and 1876, that the Nykroppa works 
were added, and since then modernising has proceeded 
apace. 

Luncheon—a sumptuous repast, provided by the Storfors 
Aktiebolag—intervened, and then the train was taken to 
Persberg, eleven miles distant. This, to many of Group B, 
had been looked to as of particular interest, inasmuch as 
it was the only opportunity offered on the whole three 
days’ excursion of seeing a mine that produced the ores 
of which so much had been seen and heard during the 
meeting and excursion. Others, too, who had participated 
in the Arctic excursion, were anxious to compare the 
methods of mining in vogue in Hyperborien and in 
Central Sweden; but, sad to relate, there was afinal full- 
dress banquet to be done justice to, and so the visit to the 
mines had to be curtailed to such an extent that beyond 
seeing the chasms left by the old workings, and going 
underground and seeing a vast cavernous chamber 
elaborately and brilliantly illuminated with coloured fires 
from a platform erected for the visitors to view the scene, 
nothing much was done. 

But short as the visit was, many points of interest 
could be gathered. First of all the iron ore occurs in huge 
irregular deposits in granulite, but at the immediate 
contact there is a gangue consisting of many minerals, 
pyroxene, garnet, and talc, epidote being prominent. The 
iron ore itself is magnetite, and at one end in one deposit, 
at Peasberg, is interrupted by a diorite dyke of remark- 
able hardness; but all the rock is hard, and yet hand 
drilling is in vogue, From what we saw, it appears that 
the mines were originally worked open cast, and the 
winding apparatus for drawing up the broken ore is still 
seen in situ at places ; this ancient method of working was 
followed by a system of pillar and stall. The great 
chamber already alluded tois a result of this system, 
and in it could still be seen the great pillars of ore, which 
are from time to time robbed; there are many such 
chambers and many such pillars. 

The present system seems to be one of systematic 
removal in re stopes, followed by filling, so that none 
of the valuable ore is left behind. It may here be noted that 
these mines have been worked fora vast number of years, 
mention is made of them in the fourteenth century, an 
there is a positive record of them dating back to 1658; 
the old method of fire setting was employed until the 
beginning of last century, when the use of gunpowder 
was introduced and continued in use until 1865, at which 
date nitroglycerine explosives came into use, and are still 
retained, the consumption now being some seven tons a 
year. The deepest shaft is now at the 900ft. level. The 
average amount raised annually is about 52,000 tons of 
rock and ore, of which the latter makes up about 
32,000 tons, the yield of ore per annum being from 
30,000 to 35,000tons. The period of most abundant yield 
was the decade 1865-1875, when the annual output was 
between 50,000 and 55,000 tons. The power for mining 
purposes is obtained entirely from a water-power by 
means of twelve overshot wheels and four turbines. 
About 300 miners are employed on the mines and live in 
the company’s houses. 

The best ore contains about 53—60 per cent. of iron, 
and 0°001 to 0-004 per cent. of phosphorus; the second 
quality ore 43 to 46 per cent. of iron, and 0°005 to 0°010 
per cent. of phosphorus. The highest proportion of phos- 
phorus in any Persberg ore is 0°013 per cent., whilst the 
proportion of sulphur is 0°018 per cent., and of manganese 
between 0°20 and 0°35 per cent. The whole of the 
output is consumed by shareholders of the company, who 
are also connected with the largest ironworks of the 
neighbourhood. The ores are submitted to careful 
analysis, and also to crucible trials to ascertain their 
behaviour with fluxes. 

There are various mines at work on the property, five 
of which are now yielding the greatest quantities. The ore 
area opened up represents 6000 square yards, and the ore 
area of the whole mining field is calculated to amount to 
12,000 square yards. It is situated under four miles 
from Filipstad, and thirty-four miles north of Kristine- 





hamn, on the Mora-Wenern Railway, which moreover 
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puts it in connection with the whole railway system of 
Sweden. 

The proprietors are the Persberg Grufve-Aktiebolag, 
and they gave us a charming banquet at which ladies 
were present, the menu of which was called “ Bill of 
Fare,” and was worded wholly and entirely in English. 
This was a most agreeable finale to a successful series of 
excursions, and at the close of the banquet our train was 
entered, and the final 217 miles from Persberg to Gothen- 
burg, where the greater part of the party were going, was 
traversed during the night, and in the latter town many 
of the members of Groups A and B met only to find that 
both had been extremely gratified with their treatment 
by their Swedish hosts. 

A few statistical and general data may be added as a 
conclusion to the remarks on the visits to the North and 
Central Sweden of the members of the Iron and Steel 
Institute. The total number of mines working in 
Sweden in 1896 was 338, and the production was 
2,038,094 metric tons, in 1897 the production of iron ore 
was 2,086,119 metric tons. Only three mines produce 
100,000 tons or above, while at Dannemora and Striberg 
the output is 46,890 and 35,977 tons respectively, whilst 
Persberg, Stripa, Skéttgrufvan, and Dalkarlsberg produce 
between 25,000 and 32,000 tons, all the other mines pro- 
duce less than 20,000. At least twenty mines produce ore 
containing over 60 per cent. of iron, and in most cases 
with only a few thousandths per cent. of phosphorus. 
One Bispberg mine yields a remarkable ore of the follow- 
ing percentage composition :—Ferric oxide 2°30, triferric 
tetroxide 95°41, mangannic oxide 0°35, magnesia 0°79, 
lime 1°40, alumina 0°11, silica 0°40, phosphoric acid 
0-010, sulphur 0-006, copper trace; or equivalent to 70°7 
per cent. of iron, and 0°0045 per cent. of phosphorus. 
There appears to be no forcing of the production in 
Sweden, for although iron mining has been going on for 
hundreds of years, there are only two mines with a depth 
of over 1000ft., those of Tarberg and Dalkarlsberg, in 
twelve others the depth varies between 670ft. and 920ft., 
fifty-two others between 330ft. and 670ft., whilst all the 
rest are less than 300ft. in depth. Professor G. Norden- 
strém’s paper read at the meeting gives further and full 
information on Swedish iron ore mining. 

Turning now to the disposal of the ore, much is ex- 
ported, but we find that a great deal is consumed in the 
country, for no less than 538,197 metric tons of pig iron 
were produced in 1897 from 144 blast furnaces, and in the 
same year 463,147 metric tons of wrought iron, ingot iron, 
and steel were produced in 130 ironworks and 417 hearths 
and other fining furnaces, and of this produce less than 
half was exported in the form of ingots, blooms, bar iron, 
iron rods, tubes, plates, nails, and bar ends, the rest 
being consumed at home. In the production of wrought 
iron, the Lancashire is by far the preponderating method, 
whilst in the production of ingot iron and steel, open- 
hearth practice is steadily gaining ground ; in both these 
instances, however, the acid process is far more general 
than the basic, but the latter is slowly making headway. 
A characteristic feature of the Swedish iron industry of the 
present day is centralisation of works as compared with 
the distribution of works as heretofore, and as a result iron 
is now produced in large quantities in large works instead 
of in small quantities in many s works. This, as 
Richard Akerman points out in hisinteresting paper on the 
‘* Swedish Iron Industry,” is due to the better utilisation of 
the water power with which Sweden is so abundantly pro- 
vided, and which compensates for the want of fuel. In 
the past only small waterfalls could be managed, and so 
a small works was erected at every little fall ; now larger 
falls are utilised, larger works are built, whilst the 
smaller ones are abandoned, and with electrical trans- 
mission of power still further improvement may be antici- 
pated in this direction with the concomitant advantages 
of facilities of freer communication with the outer world, 
as well as greater productivity. 

In conclusion, a word must be said in praise of the 
enterprise of the Swedisn press, for not alone did the 
principal papers have representatives on the excursions, 
but some also sent interviewers, and in addition, prompt 
and excellent reports appeared both of the proceedings of 
the meeting and of the excursions. Moreover, for the 
special benefit of the visitors, a supplement in English 
was in some cases thoughtfully provided. 








CAMBERED KEELS. 





AFTER giving about six months’ consideration to the 
arguments adduced on the pursuer’s appeal, the First 
Division of the Court of Session at Edinburgh has, by a 
majority of three judges to one, sustained the judgment 
of Lord Low in the action of Burrell v. Russell, which 
was heard about eighteen months ago. For those of 
our readers who have not been able to follow the news- 
paper reports of this singular case, it may be of interest 
if we recount its leading particulars. At the same time, 
as the pursuers are, it is said, purposing to appeal further 
to the House of Lords, it is not our intention to offer any 
opinion upon the merits of the questions in dispute. 
Our object is rather to call attention to certain erroneous 
views which the hearing of this case has shown to be 
entertained by many builders and owners of steel vessels, 
in regard to the influence of cargoes upon a vessel’s form. 

It seems from the evidence offered in the case of 
Burrell v. Russell that in the years 1893-4 Messrs. 
Russell and Co., shipbuilders, of Port Glasgow, built for 
Messrs. Burrell and Son, shipowners of Glasgow, four 
steel steamers named Strathgarry, Strathgyle, Strathairly, 
and Strathtay. The first two of these were sister vessels, 
and were of a somewhat larger size than the other two, 
which were also sisters. The price of each of the larger 
vessels was £43,500, and of the smaller ones £30,000. 
The Strathtay was the first to be completed, and upon her 
arrival in Sydney, when on her first voyage, she was put 
into dry dock in order that her bottom might be cleaned 
and painted. She was placed upon straight blocks in the 
usual way, but upon the water Loving the dock the deck 





plating was found to be buckled, and other indications 
were shown of the vessel being strained. These facts 
were reported to the owners, who took measures when 
the sister vessel was docked to ascertain if her keel was 
straight, and, if not, to what extent it departed from 
straightness. Lloyd's surveyors were called in to survey 
each of the vessels as they arrived in this country, and 
the builders sent their representatives also. These 
gentlemen made very complete and accurate measure- 
ments, the results of which showed that the keels 
of all the four steamers were ‘“cambered,” or in 
other words, were lower at their fore and after extremities 
than they were at amidships. The actual amount of the 
camber was variously reported by the gentlemen who 
measured it, although neither party disputed the accuracy 
of the observations made by the other side. Lloyd's 
surveyors reported that the least amount of camber—viz., 
in the Strathgarry—was 6jgin., and the greatest amount 
—viz., in the Strathgyle—was Tin. 

Witnesses on behalf of the builders stated that part of 
this was due to local unevenness, and that the camber 
really intended by the builders did not exceed 4in. to 
4tin. In view of the fact, however, that when the 
vessels were placed upon straight blocks, the distance 
from the keel to the blocks at about amidships, before 
the water left them, was not less than reported by Lloyd’s 
surveyors, it does not appear to matter much whether 
the whole 6in. or 7in. of camber were intentional or 
otherwise. Acting under the advice of Lloyd’s surveyors, 
the owners fitted bar keels of varying thicknesses to 
each of the four vessels, making the lower side of the 
keel straight in each case. Having done this, they 
entered an action against the builders for the sum of 
£40,000, in order, as they alleged, to compensate them 
for the depreciated market value of the four steamers, 
the cost of putting on the bar keels, and the diminished 
earning powers of the vessels due to their increased 
draught of water. 

The builders defended the action by averring that the 
keels of the four vessels had been cambered by the in- 
structions of the owners’ superintending engineer, a Mr. 
Stewart, and brought evidence to show that Mr. Stewart 
had not only ordered the camber in the first instance, 
but had taken steps during the construction of the vessel 
to see that he got it. This evidence was rebutted by Mr. 
Stewart, who declared he never had any suspicion that 
the keels were cambered until news came home of the 
docking of the Strathtay in Sydney. 

Rarely has a judge been beset with greater difficulties 
in deciding upon a case than those which were presented 
to Lord Low in this instance. Not only did the evidence 
on both sides bristle with technicalties, but the state- 
ments made on behalf of the pursuer and defender were 
so conflicting, that it became a question of probability 
and of the relative credibility of witnesses rather than 
one of law that the judge had to dispose of. 

It came out in the course of the trial that the builders 
had contracted to produce vessels capable of carrying in 
each case a certain dead weight of cargo upon a given 
freeboard. At the same time , * Burrell had stipu- 
lated that the vessels should have a certain coefficient 
of fineness which limited the fulness of the lines that 
the builders might be disposed to give them in order to 
carry out their contract. Hence it will be seen that 
Messrs. Russell’s contract was to build vessels of certain 
principal dimensions, of a form within a certain limit of 
fineness, to carry a given dead weight of cargo upon the 
freeboard which would be assigned to them and ap- 
proved by the Board of Trade. 

Now, if the contract had been to build vessels capable 
of carrying a fixed dead weight upon a fixed mean 
draught of water, it is quite evident that cambering the 
keel would in no way contribute towards making the dead 
weight conditions more easy of fulfilment. But by con- 
tracting for a deadweight on an — freeboard, it 
became possible to increase the displacement, and there- 
fore the dead weight carrying capability of each vessel 
by lowering the extremities of the keel, or, in other words, 
by cambering it, always provided that the surveyor who 
measured the vessel for freeboard omitted to take the 
cambering into account, and used only the moulded depth 
at amidships. Now, in point of fact, the vessels were 
built under Lloyd’s survey, and the surveyor admitted 
that he knew the keels were somewhat cambered, but did 
not imagine they were cambered to the extent of 6in. or 
Tin. But the freeboards were assigned—at the 
builders’ instigation, and with the owners’ consent—by 
the Surveyors of the British Corporation, who stated in 
court they did not know that the keels were other than 
perfectly straight. The Board of Trade confirmed the 
freeboard so assigned, in equal ignorance of the facts of 
the case. 

Messrs. Russell’s witnesses stated in court that a camber 
was given to the keels because the owners wished it, that 
wish being, it seems, assigned to a prevailing opinion that 
steel steamers alter their forms = ae loaded by sinking 
at the middle of their length, and the camber was 
intended to be equal to such deflection, in order that the 
keel of the loaded ship should be straight, or nearly so. 
Messrs. Burrell, as we have said, deny this, and suggest 
that the camber was a device of the builders to enable 
the vessel to fulfil contract conditions of dead weight 
carrying, which they found impossible without it. 

Such, in brief, was the case which Lord Low had to 
decide upon in the summer sittings of 1897, and judgment 
was given by him for Messrs. Russell and Co., the builders 
of the vessels. The learned judge declared himself to be 
of opinion that the keels had been cambered by Mr. 
Stewart’s instructions, and with Messrs. Burrell’s con- 
currence. 

This decision having been appealed against in the 
Upper Division of the Court of Session, the judgment of 
Lord Low has been upheld by a majority of the judges of 
appeal. The dissentient judge—Lord McLaren—has, 
however, furnished alengthy and very interesting state- 
ment of his reasons for thinking that Lord Low’s judgment 
should be reversed. The learned judge in the course of 





this statement has reviewed the question of motive, and 
reasoned thereon. Although he did not, like Lord Low, 
have the opportunity of watching the demeanour of the 
several witnesses when under examination, he yet 
ventures to judge of their relative credibility by consider. 
ing what motive could have influenced either party in 
doing what it is admitted was done to the vessels, 
There was no word about cambering the keels in the 
specification or contract, and the builders admit they 
have only a verbal authority, made before witnesses, for 
doing such an unusual thing as was done in this case, 
Turning aside from all the conflicting evidence that he 
had to read, the learned judge asked the question—who 
would be benefited, builder or owner, by cambering these 
keels? and he has come to the conclusion that only the 
builders could derive any advantage from it. 

The other three judges of the Court of Appeal do not, how- 
ever, concur with him, and so judgment still goes against 
Messrs. Burrell. If they do really carry the case to the 
House of Lords it will prove to be a very costly business 
for somebody when it is finished. We express no opinion 
on the merits of the case, either one way or the other; 
our chief interest is with the superstition which evidently 
clouds the minds of many shipowners and shipbuilders 
in regard to the effect of weight of cargo upon the form 
of steel steamers. 

People often speak of steel steamers as they would of 
watch-springs, and suggest that because a vessel is built 
of steel she is necessarily flexible. But all kinds of steel 
are not suited for watch-springs, and certainly mild steel 
is not. Ship steel is very tenacious and tough, but it is 
not springy. Steel vessels have been known perma- 
nently to alter their form under undue stress, as from 
stranding, &c., but we question very much if they can 
undergo much deflection without becoming permanently 
set. But the effect of cargo on a vessel’s form is, 
happily, no longer a matter of conjecture, for it has now 
been fully investigated by numerous experiments. Since 
the Burrell v. Russell case first came under public atten- 
tion the matter has received careful attention from com- 
petent observers. It is true that in each case experi- 
mented upon the vessel was classed at Lloyd's, but this 
stamps the value of about 90 per cent. of the tonnage 
annually buiit in Great Britain. Now, instead of the 
difference between the form of the vessel when on the 
building blocks and her most distressed laden condition 
showing a deflection of 4in. or 5in. at the middle of her 
length, we are in a position to state that no case yet 
investigated has shown so great a difference as lin. 
And, singularly enough, instead of the fully laden condi- 
tion being the worst, it is, on the contrary, one of the 
least distressed conditions as indicated by longitudinal 
deflection. Probably the state of a vessel in which she 
is worst ‘“‘ set down” at amidships is that in which she 
generally makes her measured mile runs, viz., with 
bunkers filled and water in double bottom and boilers, 
but with no cargo in the holds. Even in this worst con- 
dition, a deflection of as much as lin. has never yet been 
detected. 

Perhaps, by giving publicity to this important fact, we 
may hear no more of cambered keels being given to steel 
steamers. Had the truth been known earlier it is 
possible that the “Strath” litigation would not have 
arisen; for whoever ordered the cambering—owner or 
builder—it cannot be supposed that he thought the 
vessels would be distressed in straightening out, whether 
when loaded afloat or when light in dry dock. The groan- 
ings of the Strathtay in Sydney dry dock opened the 
eyes of somebody to a mistake which he had made. To 
try and discover who that somebody is the Scottish 
Courts have for many months been busily occupied, 
and that, too, at a cost which will prove very serious to 
the party who ultimately has to pay it. 








PADDLE-WHEEL STEAMERS WITH 
BEAM ENGINES. 
No, VII. 

Tue Hudson River steamboats thus far described are 
all for day service, but now we come to the “ night boats,” 
which are somewhat different in the construction of the 
superstructure, in order to provide sleeping accommoda- 
ticn for several hundred passengers. The ‘“ People’s 
Line ”’ of steamers on the Hudson is one of the oldest and 
best-known lines of this class, having been running 
steamers between New York and Albany since 1834, 
when it began service with the Westchester. The earlier 
boats, however, were day boats, the night service not 
having been introduced until some years haw. The dis- 
tanen is about 146 miles, the route being somewhat 
shorter than that of the day boats, as there are no diver- 
gencies to intermediate stopping places. 

The Rochester of this line was built in 1836, and on 
June 14th of that year it made the trip from New York 
to Albany in ten hours, or at the rate of 144 to 15 miles 

er hour. It had a wooden hull, and was 209ft. 10in. 
ong, 25ft. beam, 47ft. wide over the guards, and 8ft. 6in. 
deep. The engine was built by the West Point Foundry, 
and hada cylinder 43in. by 120in., but later on a new 
cylinder, 50in. by 120in., was put in. Steam was supplied 
by two boilers on the guards. The paddle-wheels were 
23ft. 6in. diameter, with buckets 10ft. long, having a dip 
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of 30in. 

In 1846 the Isaac Newton was built for this line, the 
hull being built by W. H. Brown, and the engines by the 
Allaire Works. It was 388ft. long over all, 40ft. beam, 
and 10ft. 8in. deep in the hold, with a draught of 5ft. In 
1858 it was lengthened by John Englis, of Greenpoint, 
and was then 405ft. long, 48ft. beam, and 78ft. wide over 
the guards. The tonnage was increased from 1332 to 
1540 tons. The engine cylinder was 81}in. diameter, with 
a stroke of 12ft. The two boilers were on the guards, aft 
of the paddle-boxes, and were 38ft. long, 12ft. 6in. wide, 
and 10ft. 6in. high, with a total grate area of 161 square 
feet, and a heating surface of 4540 square feet. The fuel 
consumption was 8000 pounds of anthracite coal per hour. 
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The wheels were 39ft. diameter, with thirty-two double | 
buckets 12ft. long, half of them being 18in. wide, and the 
others 36in. wide. The dip was 4ft., and the wheels 
made seventeen revolutions per minute. 

The next boat of the line was the once famous steamer 
New World, built in 1849, the hull being built by W. H. 
Brown. This steamer was 375ft. long, 36ft. 6in. beam, 
g9ft. wide over the guards, and 10ft. 6in. deep in the hold, 
with a draught of 5ft. 6in. The hull was of wood, with 
sin. skin planking, and was stiffened by two great “ hog- 
frame” trusses, rising to a height of 20ft. or 25ft. above 
the main deck. The floor was further strengthened by 
masts 40ft. or 60ft. high, stepped upon the keelson, and 
having caps from which radiated rods whose lower ends 
were attached to the sides of the hull. 

The immense beam engine of the New World was built 
by T. F. Secor and Co., of New York, and is described in 
Part II. of Tredgold’s ‘Steam Engineering.” It had a 
cylinder 76in. in diameter, and 15ft. stroke, steam being 
cut off at 8ft. The crosshead was connected to the end 
of the overhead working beam by two links or rods, 
10ft. 11Zin. long over all. The beam was of the skeleton | 
pattern, 26ft. long centre to centre, and 12ft. deep at the | 
middle, over the wrought iron strap. It turned on a| 





~ In 1895, soon after the line came under the control of 
the railway company, a fine new steamboat was ordered, 
and was built by the firm of John Englis and Sons. This 
vessel was named the Adirondack, and was first put in 
service for the season of 1896. It is 412ft. long over all, 
400ft. long on the water-line, 50ft. beam, and 13ft. deep 
in the hold, with a loaded draught of 8ft. The gross 
measurement is 4500 tons, and the net measurement 
3000 tons. It has accommodation for 1600 passengers, 
and 1000 tons of freight, the freight being carried prin- 
cipally on the main deck. A view of this great steamer 
is given in Fig. 32. 

The hull is of wood, as such a hull is considered by 
some builders and sailors to be more flexible and more 
satisfactory than steel for light-draught steamboats, es- 
pecially in the shallow water over the shoals which exist 
during low water in the upper part of the river. 

The keel is of oak, 16in. deep and l4in. wide, the 
timbers being put together with 8ft. hooked scarfs and 
copper bolts. There are eleven keelsons of yellow pine, 
12in. by 20in., with 5ft. scarfs, and these extend from 
stem to stern, being secured to each frame by four bolts. 
The frames are of oak, chestnut, and red cedar timbers, 
12in. thick, spaced 12in. apart in the clear. The floors 
are double, 20in. deep; bilge, 14in. deep; tops, 10in. 


main centre 5ft. Sin. long, of octagonal section at the | 
middle, where it was 13}in. diameter, and having end deep ; all being 12in. thick. On each side are fifteen 
bearings 1ljin. diameter, and 15in. long. These were | bilge strakes, 10in. wide and din. thick, bolted edgewise 
carried in the main blocks on top of the gallows frames. | and through the frames. There are also two clamps on 
The connecting-rod was 27ft. 8}in. long over all, the | each side, 5in. by 14in., bolted edgewise, and secured 
main body of the rod being 7jin. diameter in the upper | also by screw bolts through the frames to the two sheer 
neck, 10}in. at the middle, and 8}in. at the lower neck. | strakes on the outside. These sheer strakes are 6in. by 
This rod was stiffened by two2in. truss rods passing over | 14in., bolted to the frames by galvanised iron screw 
struts at the middle of the rod. This rod had to with- | bolts. The entire hull is strengthened by iron straps, 
stand an alternate pull and push of about 100 tons at | }in. thick and 4in. wide, placed diagonally, and riveted 
each end of the stroke. | to the frames at the intersections. Their upper ends are 

The engine made eighteen revolutions per minute, driv- | riveted to an iron belt strap jin. by 6in., placed along 
ing paddle-wheels of enormous size, 45ft. 3in. diameter | the tops of the frames. The skin planking is of oak, 3$in. 
over the buckets. Each wheel had thirty-eight buckets, | thick, each strake being fastened to each frame by four 


12ft. long and 8ft. wide, the dip of the wheel being 40in. The deck beams are of white 
The wheelhadnine- 
teen iron arms or 
spokes, and four 
iron rings, with 
nineteen short arms 
between the two 
outer rings. Each 
paddle shaft was 
30ft. 94in. long, 
with inboard bear- 
ings 17}in. by 16in., 
and outboard bear- 
ings 12in. by 14in. 
Steam was supplied 
by two boilers 40ft. 
long over all, with 
a cylindrical shell 
1lft. diameter and 
and 30ft. 9}in. long, 
the width over the 
front being 13ft. 
The combined heat- 
ing surface of the 





| galvanised iron bolts. 


private dining-rooms. These rooms are finished in white 
mahogany or prima vera, and are lighted by 200 incan- 
descent lamps. The quarter-deck, or main entrance 
hall, is on the main deck, approached by large side open- 
ings from the gangways to the wharf. From the main 
deck, the grand stairway leads to the saloon, and other 
stairways lead from the saloon to the galleries. These 
stairways and galleries have ornamental hammered iron 
railings and mahogany hand-rails. The floors are richly 
carpeted. The quarter-deck and state-rooms are finished 
in polished white mahogany, while the saloon is painted 
green and white, picked out with gold. All the appoint- 
ments are handsome and luxurious, and at night the 
whole ship is brilliantly lighted with a profusion of 
incandescent lamps in ornamental and tinted globes. 
The exterior of the ship is painted white, as are all these 
river steamers. 

In view of the fact that the ship is in service only 
about twelve hours a day, and for only six or seven 
months of the year, it was concluded that the use of a 
compound engine would not effect any material economy 
in fuel consumption, or, at any rate, no such economy as 
would offset the increased first cost and cost of operation 
and maintenance. All things considered, therefore, it 
was decided to be best to adhere to the old type of single- 
cylinder simple engine, and a view of this engine has 
already been shown in Fig. 2. The engine was built 
by the W. and A. Fletcher Company, and is of 4000- 
horse power. The great vertical cylinder is 8lin. in 
diameter, with a piston stroke of 12ft. The cylinder and 
condenser rest on heavy steel keelsons, bolted to the 
wooden keelsons of the hull framing, and attached to 
these steel keelsons are the feet of the two gallows 
frames, which support the working beam. These frames 
are built up of rectangular box girders. The paddle 
shafts are supported by pillow blocks mounted on the hull 
framing, there being no outboard bearings. The wheels 
are 30ft. in diameter, and are of the feathering type, 
each wheel having twelve curved steel buckets, or floats, 





12ft. 8in. long, and 
3ft. 9in. wide. The 
dip, or immersion 








two boilers was 
5446 square feet, 
and the grate area 
212 square feet. 
The boilers carried 
a steam pressure of 
45 |b. Forced 
draught was sup- 
plied by a fan, 12ft. 
diameter and 4ft. 
wide, driven by an 
engine having cy- 
linders 14in. by 
din. This steamer 
usually made the trip of 145 miles in nine hours, with 
thirteen landings, or in about eight hours’ running time, 
which would necessitate an average speed of about 174 
to 18 miles per hour. The trip was frequently made in 
less time, however, and the speed was necessarily less in 
the shallower waters of the upper part of the river. A 
speed of 20 miles per hour is said to have been fre- 
quently attained in order to keep time. 

As the steamer was originally built for day service, it 
had not the great superstructure with sleeping accom- 
modation required for night service. The Isaac 
Newton and the New World, however, were among 
the many river steamboats which were rebuilt and 
lengthened after a few years’ service. This work was 
done in 1855, at which time an additional deck was 
added to the superstructure, and these were the first 
steamers to have a third tier of state-rooms or cabins. 
The lengthening of the New World increased its tonnage 
from 1418 to 1675 tons. 

These old steamers, however, have long since passed 
out of existence, and we will turn to their successors, 
which are now in service. 

The traffic on the modern boats running in the night 
service does not consist merely of passengers travelling 
between the two cities, but quite a large proportion of 


the passengers are persons who take this as a part of | 
This is specially the case in the | 


longer journeys. 
Summer, when the spaciousness of the saloons and 
cabins and the cool air of the river make the steamer 
preferable to the necessarily limited space available in 
a sleeping car, and the heat and dust incident to rail- 
way travel at this season. After many years of com- 
petition the New York Central Railroad, whose Hudson 
River division follows the course of the river all the way 
from New York to Albany, acquired control of the 
“People’s Line” of steamers. Passengers having 
through railway tickets between New York and points 
west of Albany can now travel by rail or steamer between 
New York and Albany, the tickets being available by 
either route. The steamers run from April or May to 
November or December. 





Fig. 32—HUDSON RIVER STEAMER ADIRONDACK, PEOPLES LINE, 


pine, 6in. by Tin. and 10in. by 10in., but iron deck 
beams are used over the boilers. The deck planking is 
of white pine, with oak plank sheers. The wheel beams 
are of white pine, 14in. by 16in., and 90ft. long. 

The hull is stiffened and strengthened by two huge 
wooden trusses or ‘“hog-frames,” built up of oak and 


of the wheels, is 
about 5ft. 6in., and 
they normally make 
26 revolutions per 
minute. 

Steam is supplied 
at a pressure of 
55 Ib. per square 
inch by a battery of 
four steel return- 
flue boilers, 9ft. 3in. 


diameter in the 
shell, 11ft. wide and 
33ft. long. The 


steam drums are 
7ft. 3in. diameter 
and 10ft. 6in. high. 
The boilers are 
placed in pairs, fore 
and aft, in the hold, 
with fire-rooms be- 
tween them, and 
the uptakes connect 
with two smoke- 
stacks. The boil- 
ers may be worked 
with natural 
draught, or with 
forced draught de- 
livered under the 


—* grates by two 
large Dimpfel 

1896 blowers driven by 
independent _en- 

gines. On the main deck is a large donkey boiler, 
supplying steam to two Worthington pumps for 


fire purposes and a Worthington wrecking pump. All 
‘these pumps are on the main deck, and so ar- 
‘ranged that they can be worked together or inde- 
|pendently. There is also a large Worthington “ Ad- 


white pine timbers, strapped and bolted together, the | miralty” bilge pump in the engine-room, between decks, 
arched upper booms—which rise above the highest part | so that there are in all four sets of fire pumps and three 
of the superstructure—being 30in. deep and 14in. wide. | sets of wrecking pumps. The valves for the wrecking 


The vertical and diagonal members are built into the 
superstructure framing, and extend down into the hull 
framing. Further stiffening is provided by heavy iron 
rods connecting the heads of six pole masts, 82ft. long 
and 24in. in diameter. The end rods pass down from the 
mast heads to the stem and stern posts. The interior of 
the hull is divided into four water-tight compartments 
by three transverse bulkheads—the collision bulkhead, 
boiler-room bulkhead, and engine-room bulkhead. The 
first extends up to the main deck. The other two— 
| which are of iron—are carried up to the dome deck, 
entirely separating the boiler-room from the rest of the 
| vessel by iron walls, and thus eliminating any danger of 
fire in the boiler-room extending to the superstructure. 
The main deck has a sharp sheer forward and extends 
the full width of the paddle-boxes, as does the entire 
superstructure, the overhang being supported by struts 
from the hull frames. Above this deck are four decks; 
the saloon deck, gallery deck, upper gallery deck, and 
| dome deck. The gallery decks are galleries around the 
| saloon, with cabins or state-rooms on each side, the main 
saloon being thus very lofty, and having three tiers of 
| state-rooms. There are 350 state-rooms, of which twenty- 
| four are parlours, and there are also four suites of rooms. 
| The larger state-rooms have brass beds instead of berths, 
and each room has a window in the side, there being no 
‘“‘inside” or enclosed rooms. There are also 120 berths 
| for the crew, and 286 berths for deck passengers, or those 
| who cannot afford the extra charge for state-rooms. 
| There is accommodation for 1600 passengers in all. 
The dining-room, with seating accommodation for 250 
persons, is aft, on the main deck, and aft again are two 


service are all operated from the main deck, convenient 
to the engine-room and pump-room. There are 45 
hose connections on the fire system of piping, some of 
which are on the outside of the vessel, and numerous 
leads of hose are provided, fitted with the “ ball nozzle” 
for throwing a funnel-shaped or conical stream of water. 
The combined capacity of the fire and wrecking pumps is 
1000 gallons per minute. 

A steam-heating system is provided throughout the 
ship, and thermostats are placed in the state-roomsand at 
other parts, so that any attack of fire will be promptly 
and automatically announced and located. Each state- 
room has electric connection with an annunciator, so 
that on pressing a button in the room the attendants are 
notified, and an indicator shows the number of the room 
from which the call was sent. The vessel is brilliantly 
lighted by about 2400 incandescent lamps, the current 
being generated by three Westinghouse dynamos, each 
directly connected to an Armington and Sims horizontal 
engine. There is also a powerful search-light mounted 
upon the pilot-house, and on clear nights this is used to 
light up the scenery along the banks. The Williamson 
steam steering gear is used, with independent hand steer- 
ing gear ready for immediate use in case of emergency. 
The vessel carries six lifeboats, each 26ft. long, as well 
as ordinary ship’s boats; also a number of life rafts 
having metal cylinders and wooden platforms, and a full 
equipment of life preservers. 

No special speed trials have been made, but the 
steamer has attained a speed of 204 miles per hour in the 
deep water of the lower part of the river, the speed in the 
upper part of the river being considerably reduced by the 











28 


THE ENGINEER 


JAN. 13, 1899 


——— 











shoal water. Its regular trip of about 145 miles has 
been made in 7 hours 75 minutes, or at an average speed 
of about 18 miles per hour. On the regular schedule, the 
north-bound steamer—Adirondack or Dean Richmond— 
leaves New York at 6 p.m., and is due at Albany at 
6 a.m., or in twelve hours, giving an average speed of 124 
miles per hour. The south-bound steamer leaves Albany 
at 8 p.m., and is due at New York at 7 a.m., or in eleven 
hours, the average speed being about 13; miles per 
hour. The average regular service speed is therefore 
from 12 to 14 miles per hour, but it will at once be 
seen that on a night trip like this there is no particular 
object in forcing-the speed. The time of departure is 
convenient, considering that there is excellent dining 
accommodation on board, and the time of arrival is suffi- 
ciently early, so that it is better to realise the economy 
due to running at a steady speed all night than to run 
at high speed and then lie at the wharf. The later 
time of departure from Albany is on account of taking 
passengers from some of the through trains to New 
York which pass through Albany in the evening. 








THE RECOVERY IN SOUTH WALES. 


REMARKABLE evidence of the recuperative power 
of. the coal and iron trades in South Wales, par- 
ticularly the former, is afforded by the returns of 
shipments at the ports, and the tratlic receipts of the 
local railways for the half year ending December 31st. 
Precise statistics of the total exports will not be available 
for some weeks; but sufficient material is at hand for an 
approximate calculation, and the first impression left 
after investigation of the figures is that the losses caused 
by the five months’ strike are being overtaken with a 
facility which exceeds the rate of production for many 
years past. It needs to be remembered that 1898 began 
with an increased demand from abroad and distinctly 
improving prices. Experts predicted that, all being 
well, it would prove a record year, and scarcely 
anyone, twelve months ago, believed that the six 
months’ notice of the colliers would be allowed to 
develop into a prolonged deadlock. What the out- 
put and export might have been but for the five 
months’ interruption can only be a matter of conjecture ; 
but it may safely be estimated that the returns would 
have shown an excess of three million tons over 1897, 
which, in its turn, exhibited a large increase on 1896. In 
fact, the steam coal production has been showing great 
annual increases for quite a decade past ; and, despite the 
strike, or making all allowance for it, the same signs of 
continuous progress are discernible to the careful student 
of the returns of last year. In 1897, for example, the 
aggregate shipments from the four Welsh ports, exclusive 
of bunkers, amounted to 20,372,000 tons; while in 1898 
the quantity was, approximately, 15,939,000 tons, or a 
falling off equal to 21°9 per cent. Newport, it appears, 
lost as much as 33 per cent., in comparison with the pre- 
ceding year; Cardiff, 21 per cent.; Swansea, 4 per 
cent.; and Llanelly, 5 per cent. If the collieries 
had been at work between the end of March and 
the end of August, and the miners had turned 
out the same quantity as they have done since opera- 
tions were resumed, 7.e., an average of 1,852,000 tons 
per month, the output ought, according to the 
rules of arithmetic, to have been increased by 7,260,000 
tons. It may be suggested, however, as a reasonable 
certainty, that even if work had not been stopped, 
nothing like this total would have been raised, as the 
heresy of curtailing the output and “ limiting the vend”’ 
had firmly seized hold of the colliers’ minds. From the 
figures we have quoted, it would seem that the 
deficiency on the year is reduced to 4,433,000 tons, 
which represents about three months’ working, at the 
average of 1,852,000 tons per month, and this may be 
explained by the vigorous spurt which everyone con- 
cerned in the mining industry has been making 
since the foolish struggle came to an end. A loss 
of no more than 21°9 per cent. presents a more 
favourable view of the position than could have 
been anticipated at any time last summer, though 
it leaves out of account the potential increase 
which was confidently looked forward to just 
twelve months ago. But it disproves the gloomy 
predictions that, as a consequence of the five months’ 
stoppage, trade would be diverted to other coalfields, 
never to return to South Wales; it is testimony to the 
capacity for recovering itself of the South Wales staple 
industry ; and coupled with our local correspondent’s 
description of the buoyancy of the market, it is of happy 
augury for the return of prosperity to the steam coal 
district and the industrial undertakings which find their 
mainstay in the coal trade. 

It need hardly be said, nevertheless, that the year was 
in every way a bad one for colliery companies and their 
shareholders, and the circumstances were the more ex- 
asperating because it began with the bright promise of 
higher prices and better dividends than had been experi- 
enced for some time before. The fall in shares was 
in some cases heavy, as the following comparative table 
shows :— 


December 31st, 1897. 1898, 
L. Davis and Sons, Ordinary ... 9} 3 
ze Debentures ... 103 101 (xd) 
Penrhiwkyber, Ordinary 5 44 
- Preference 815 72 
Albion, Ordinary 10 11} 
ee 105 102 (xd) 
Great Western, Ordinary B... 43 4} 
ab Preference A... 94 94 (xd 
International ... ... ... 2; 22 
South Wales Collieries, A 84 8 
7 igi ls ear 4 
” > New B 2 gt 
Comat. 5. Glan oh BO 103 
Newport-Abercarn, Ordinary SR acelin cs 64 
» Preference ... 8... be RA 
Nantygio and Blaina, Preference 3 ... ... ... 94 





December 31st, 1897. 1898, 

Mremewer Bs 5S. ses 55 anes 23 

cg ee tae sastietoee tae ae 33° 
ee 565s Sac ic 64 53 
Rhymney Iron, Old Shares ... 239 30/- 

- Pee 17.- .. 19/6 

ss 5, Debentures... 98 - 96 10 (xd) 
North’s Navigation, Ordinary ... 2,5 << oe 
North’s Navigation, 10 per cent. x 

Aes. ete et Ri 
North’s Navigation, 6 per cent. 

Dabenture SEAL SE 


The decline in D. Davis and Sons, and the rise in North’s 
Ordinary, together with the manifest improvement in 
Newport-Abercarn are possibly the most striking features 
in the list, and are likely to provoke a curiosity which is 
not to be easily appeased. North’s Ordinary was quoted 
13 only two years ago, and Newport-Abercarn at 2}, 
while D. Davis and Son was 10}. Yet it cannot be said 
that the famous Ferndale steam coal is inferior to the 
product of the Newport-Abercarn mine ; and if it comes 
to a question of capitalisation, North’s and Davis's 
companies can neither claim to have been excessively 
modest in the claims they made on the investing public. 
The Newport-Abercarn, however, and, we believe, North’s 
also, are not included in the Monmouthsbire and South 
Wales Coalowners’ Association, and were not therefore 
involved in the stoppage. Like the astute Mr. D. A. 
Thomas, M.P., of the Cambrian Collieries, they made 
hay while the sun shone on their side of the coal basin. 
Should it be charged against the directors that they were 
not loyal to the Associated Coalowners, who were after 
all fighting their battle, they might salve their consciences 
perhaps, by pleading that their own shareholders were 
their first care. 

In the iron and steel trades, also, with the New Year a 
change came over the scene. These industries suflered 
to a greater extent than the collieries, and the shipments 
declined by about 52,000 tons. The export in tons for 
1898 was as follows, according to the latest available 
information :— 


Increase or 
1898, 1897. decrease. 
Cardiff 31,425 51,228 19,803 
Newport 36,709 67,281 30,572 
Swansea 7,133 5,748 + 1,385 
Lanelly — 130 130 


Here, again, there has been a marked, if only a 
moderate, recovery. Itis attested by the blowing in of 
another blast furnace both at the Tredegar and the 
Cardiff-Dowlais works, and by many signs of a livelier 
market. So, too, with the local railway companies. 
Since October their weekly traffic statements have been 
continually rising in amount, the Taff Vale having in the 
last week of the year slightly exceeded the sum of the 
corresponding week in 1897, the Rhymney being only 
£93 behind, and the Barry £671. There remain, how- 
ever, considerable adverse balances on comparison of the 
two half-years, the Taff Vale showing a deficit of £83,369, 
the Rhymney £31,513, and the Barry £19,938. Those 
are, no doubt, considerable deficiencies to deal with from 
a dividend point of view; but, even including that of the 
Taff Vale, they are smaller than was expected and feared 
as the result of five months’ almost complete arrest of 
the mineral traffic. They illustrate in another quarter 
that South Wales is rapidly recovering its old position, 
and it is satisfactory to know that local authorities believe 
that the present position will show still greater improve- 
ment in the year now begun. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents ) 





THE ORDNANCE FACTORIES. 


Sir,—The lamented death of Sir William Anderson has revived 
an old controversy. Much correspondence has already appeared 
in the columns of the Times ; much will be said about the ordnance 
factories in Parliament. May I venture to suggest that good 
might be done by a competent discussion of all the questions at 
issue in your correspondence columns? With your permission, I 
will cc the di ion, and endeavour to put impartially 
before your readers the various issues involved. It may, perhaps, 
be worth while to add that I have more than a superficial know- 
ledge of the gun factories and their management. My first visit was 
paid to them thirty-five years ago, and ever since I have had 
peculiar facilities for acquiring information. 

There are now, either already brought forward or in course of 
being brought forward, the following schemes, each of which is 
powerfully favoured by able advocates :—(1) The appointment of a 
military officer to the supreme command ; (2) the appointment of 
a naval officer to the post ; (3) the abolition of the post of Controller 
of Ordnance altogether ; the factories to be managed by a com- 
mittee or board composed of the heads of the principal depart- 
ments, who are to elect their our chairman. Virtually this 
means the running of the Government factories on the same 
lines as Elswick, or Vickers, or Creusot. (4) The placing of the 
whole control in the hands of a Committee, to be appointed by 
the Government—something akin to the Ordnance Select Com- 
mittee. (5) The total abolition of Government work, the Arsenal 
to be handed over to contractors, who are to do the whole of the 
work at fixed prices, to be arranged from time to time with the 
War-office and Admiralty. (6) The placing of control wholly in the 
hands of naval men, to the exclusion of the military branch of the 
service altogether ; and lastly, the total sweeping away of the 

resent staff, and the complete re-organisation of the place on a new 
Coke. There are one or two other suggestions of minor importance, 
with which I need not trouble you. ‘I'he schemes numbered 1, 2, 
and 3, are certain to come to the front; so, I think, will No. 5, 
No. 6 is hardly worth consideration at present. 

Let us now try to ascertain the reasons existing for making any 
change. That is to say, why should not Sir W. Anderson’s place 
be filled up by a civilian, and matters go on as before! So far as 
I can see, the major defect of the present system, as set forth by 
disputants, is that there is a central establishment of clerks which 





the whole, worked so well! This is a good subject for discussion, 
I shall say nothing about it further for the present. 

Comparatively recent as was the appointment of Sir William 
Anderson, the reason why a civilian engineer was appointed seems 
to have been forgotten—perhaps conveniently. It is worth re. 
stating. The incessant quarrelling that took place between the 
Admiralty and the War-office over guns and ammunition was one 
principal reason ; the other was great internal friction among the 
military men in the arsenal. Mr. Stanhope was worried past 
endurance, and crying, ‘‘a plague on both your houses,” put a 
civilian at the head of affairs, Naval and military men were alike 
pleased that their rivals were ousted, Is there any reason to con- 
clude that if an engineer officer was appointed to-morrow to fil] 
Sir William Anderson’s place we should not have a recrudescence 
of bickering and jealousy! Here is another admirable subject for 
discussion, 

It is aomaly maintained that no one but a military man can te!| 
what guns and ammunition should be ; and in proof of this atten- 
tion is directed to the important part played by military and 
naval officers in such concerns as Elswick and Vickers. I do not 
think, however, that there is a very strict analogy, and there are 
certain facts which the nation at large cannot afford to overlook. 
The record of military men in the past is as bad as it possibly can 
be in the matter of progress, Not only have the inventions or 
improvements effected by soldiers or sailors been of the fewest, 
but they have invariably fought tooth and nail against progress, 
In fact, all improvements in modern warfare have been forced 
down the throats of the services. To the last the Admiralty 
fought against steam power, against rifled guns, against breech 
loading, against armour, against torpedoes, Let us trace any 
invention of prominence, and see from whence it came, 

The first wrought iron gun adopted in the British service was 
invented by Armstrong, a solicitor, nor is Whitworth to be for- 
gotten. The first breech-loader in our service was Armstrong’ s, 
In small arms the first breech-loader was invented by Snider. 
The wire gun was invented by Longridge, and all attempts to get 
it even a fair trial were bitterly opposed by the Ordnance Com. 
mittee. Cordite was invented by Abel and Anderson ; the torpedo 
by Whitehead. There is scarcely a successful war invention wor k««| 
this day in England that has not emanated from tbe brains of « 
civilian, The inventions of military and naval men have been few 
and far between. My late friend, Captain Palliser, almost fretted 
his life out in getting his really—for the time—excellent invention 
even considered. Men like Vavasseur, who had talent, left the 
Government service, and like Andrew Noble, went into private 
concerns. Is there or is there not sufficient reason to think that 
if military men were given supreme control again to-morrow in a 
Government factory they a not march in the old road, and repeat 
all the errors of their predecessors! I think the chances are that 
they would, but I am quite willing to consider anything that can bo 
urged to the contrary on its merits. I do not blame military men. 
They cannot help themselves, The limitations of the service are 
fatal to freedom of action. What possible interest can an officer 
take in a department, when he knows that the period of his 
appointment is limited to about five years! Just about the time 
that he has mastered the details of his business he is sent adrift, 
and this is unavoidable if promotion is to go on. 

This letter has poe # to greater length than I intended, | 
think I have said enough to elicit some expression of opinion. | 
know that THE ENGINEER is largely read in both branches of the 
service, and I dare to hope that what I have said will not pass un- 
noticed. M. I, anpD 8, INst. 

Westminster, January 2nd. 





THE SHEFFIELD, DERBY, AND LEICESTER WATER SCHEME, 

Sir,—Noticing your interesting photographs and remarks on the 
Sheffield, Derby, and Leicester water scheme, I should be glad to 
be allowed to make a few remarks thereon. 

Leaving the question as to whether Sheftield or Derby has most 
claim to the water—although on the strength of your remarks one 
would favour Derby—I cannot see that Leicester has a leg to 
stand on. 

{ should have thought Charnwood Forest, a district ranging from 
Bradgate Park Brook on the one side, to Blackbrook or even Grace- 
dieu Brook on the other side, and from Barden Hill to Lough 
borough, in all covering at least 120 to 150 square miles, could have 
supplied a small town like Loughborough and Leicester with its, 
say, 500,000 inhabitants, in future. And here I should like to ask, 
Has the Swithland scheme failed?’ Why wasit undertaken at « 
cost of something like £400,000 if a much larger scheme was tv 
become a necessity so soon? It is certainly not two years since 
this reservoir, &c., was opened with so much éclat, The Leicester 
people seem to have plenty of money. 

I suppose Leicester will te its sch with a view to 
securing a partnership with Derby, which would be the best thing 
for both ; but in the event of their failing, | would suggest two 
other sources of supply, and supposing Charnwood to impos- 
sible—(1) the upper waters of the Dove, Manifold and Hamps, 
impounded a few miles above Ashbourne, a distance, as the crow 
flies, of about forty miles from Leicester ; (2) the upper waters of 
the Dane, impounded about Rushton and Dane Bridge, a distance 
of about fifty miles from Leicester, and about the same distance 
in a straight line as the proposed Derwent reservoirs. All these 
waters should have about the same chemical properties as the 
Derwent water ; they should be as free from animal and other im- 

urities, and, Bree. from a pretty close and extended know- 
ledge of them, I should say they are; they should flow by gravi- 
tation, at any rate as far as the Trent, andl putaitiy al] the way to 
Leicester, It is true the Dane eventually falls into the Mersey, 
but there is a feeder running from it a little below Dane Bridge, 
which feeds the canals on this south side of the watershed. 

As to opposition, beyond the usual landowners’ opposition, | 
cannot see where it is to come from; the towns which might 
naturally claim the Dane supply, viz., the pottery towns of North 
Staffordshire, are supplied by a private company, which believes it 
has an infallible and never-ending supply from the valley of the 
Meece. Moreover, private companies are not so ready to spend 
money in fighting ; the towns themselves are each so imbued with 
a sense of their own importance as to be almost incapable of com- 
bining for a common object, and, if they could be brought up to 
the scratch, they would fight in a very half-hearted way. 

As to the engineering difficulties, I should say they would be 
considerably less than with the Derwent scheme, very much less, 
owing to the nature of the ground to be over. I am aware 
that water taken from the north slope of Charnwood, if taken too 
low down, would necessitate pumping. This, I suppose, is the 
objection, Ross. 

Stoke-on-Trent, December 26th. 








TRAIN RESISTANCE. 


Srr,—In your issue of December 23rd last you published a very 
interesting diagram showing the performance of a Caledonian 
locomotive engine. From such a diagram it should be ble to 
calculate the train resistance at various vp for it gives the 
gradient, mean piston pressure, speed, and also variation of speed, 
the latter enabling a correction to be made for acceleration. ere 
are, however, one or two points in the diagram which would appear 
to show that the speeds given are not always quite accurate. 
Between the seventy-fourth and seventy-third mile-post, for 
inst , steam being shut off, the train loses speed whilst passing 





wastes £250,000 a-year. Now, the true test of the or 
failure of the Woolwich system may be — seen to be the 
results of any year or ten years’ work ; but this has been entirely 
satisfactory. The guns, ammunition, &c., made, have never failed 
to meet alldemands. The quality has throughout been superb. 
Has too much been paid for this excellence? The answer is that 
no one with any knowledge of the subject believes that the products 
of Woolwich could be purchased in the open market for less money. 
Why, then, should any change be made in a system which has, on 





down inclines of one in two and three hundred, and then gains 
rapidly on very similar inclines and a length of flat, and again 
between the fifty-first and fiftieth mile-post the train rather 
suddenly begins to gain speed, although it is on an up gradient of 
one in cne hundred and the mean piston pressure is decreasing. 
It is evident from this that the speed curve is not quite correct, and 
that, consequently, the necessary corrections for acceleration 
cannot be made with the accuracy required. 





lo 
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For the purpose of calculating the train resistance I have selected 
twelve positions on the diagram where the curves seem to agree 
most satisfactorily, and the banks are fairly long ones. The 
measur ts so obtained are given in the following table, as also 
are the calculated train resistances, &c. 


Table of Train Resistances, 
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In calculating the acceleration forces an allowance of about 9 per 
cont. has bean madg for the rotating parts, the formula used being 


Ry = mig V2 V1, 


\lthough the train resistances calculated from the data given in 
the diagram furnished by Mr. McIntosh show that the resistance 
increases with increasing speed, the results are somewhat irregular. 
This results from the impossibility of accurately measuring speed 
curves drawn to such a small scale, to some inaccuracy in the 
curves themselves, and also to slight variations in the gradients 
which the diagram does not show. To obtain really consistent 
results the ee accelerations, and gradients, must be very 
ens d measured, Sharp curves should also be noted. 


From the figures in the table the train resistance comes out 
roughly — : 
R=3+"", 
190 


a somewhat high figure, though not so high as that given by D. K. 
Clark. 

This formula does not hold at very low speeds, for the resistance 
at starting is ~~ = The minimum train resistance occurs when 
the lubricating film has been properly established by the motion of 
the journal, The speed at which this takes place is about five 
miles per hcur with good lubrication and light loads, and about 
twenty-five milas per hour with imperfect lubrication and heavy 
loads, 

It is a mistake to suppose that the train resistance is of no con- 
sequence and has no application in practice, for the mean value of 
the mean effective piston pressure during a run must be proportional 
to the train resistance when the runs are long ones, and the losses at 
stopping are small compared with the total energy developed. 

Except on roads with very steep gradients, drivers so vary their 
speed, &c., that the power developed remains fairly constant. By 
doing this the boiler is worked evenly, and the most economical 
result is obtained. Such a plan, of course, causes considerable 
variations in the speed and mean piston pressure, and the weight 
of the train acts as a very heavy fly-wheel, storing up energy when 
descending banks for use on up gradients. R, M, DEELEY, 

38, Charnwood-street, Derby, January 2nd. 





Str,—In your issue of December 23rd you publish a series of 
indicator diagrams, taken during a run in February, 1898, from 
Glasgow to Carlisle. In your editorial of the same issue you 
remark, ‘‘Our contention hitherto has been that all the available 
evidence of diagrams goes to show that the resistance of a train, 
instead of being augmented with the speed, is reduced.” Again, 
“It is not possible, we think, for anyone with these diagrams 
before him to maintain that the tractive effort required to haul a 
train from Glasgow to Carlisle increases enormously, or, indeed, 
increases at all with the speed.” 

Now, Sir, tractive effort and train resistance are different 
quantities altogether. The diagrams show that less effort was 
exerted in running at 60 miles an hour down hill, and losing 
speed, than was exerted when running up 1 in 300 at 50 miles 
an hour, and that this again was less than that exerted in running 
up 1 in 100 at 30 miles an hour ; but it does not show that the 
tractive effort depended on the speed or the gradients, or any- 
thing whatever but the will of the locomotive driver, 

ith regard to train resistance, I have beencurious to see whether 
any information could be extracted from the data, incomplete as 
they are, The results I have obtained do not indicate any fallin 
off in resistance as the speed inc , though I am not pre 
to say that it increased, as the individual results are so discordant. 
I find that from 264 miles to 294 miles an hour the resistance is 
6 °291b, per ton of engine and trains, mean of seven observations ; 
from 39 to 48 miles the resistance is 7°331b., mean of eleven 
observations ; from 51 to 56 miles the resistance is 7’ 64 ]b., mean 
of five observations ; and 62 miles the resistance is 8°32]b., one 
observation only. This resistance includes the change of angular 
momentum of all the revolving parts, extra resistance due to cur- 
vature of the line, and wind pressure, all of which should, of 
course, be eliminated to arrive at the true train resistance. 

In sending you these figures | wish to disclaim any intention of 
saying that the resistances are actually the amounts stated, but 
that calculations based on the incomplete data at my _— 
after making certain necessary assumptions as to horizontal and 
vertical distances traversed, lead to these as the average values of 
very discordant results. 

Trusting that this letter will lead to more light being thrown on 
to a much-debated subject, 


Llandrindod Wells, January 7th, 1899. B. H. Crookes. 





BRITISH AND) AMERICAN MACHINE TOOLS. 


Sin,—Mr. Hugh Campbell appears to be still convinced of the 
soundness of his general conclusions as to the comparative merits 
of American and English machine tools, in spite of his critics, So 
far, he has been unfortunate in the facts he has adduced to point 
his mora] and the deductions drawn from them. 

Other correspondents have clearly shown that in various points 
Mr. Campbell’s statements are incorrect. It perhaps will not be 
out of place to further emphasise the inaccuracy of his conclusions 
on the subject of his experience of horizontal boring machines. 

After inviting tenders from several British makers, Mr, Campbell 
finds himself best suited with a horizontal boring machine to bore 
up to 27in. diameter, 48in. long, at £335, but declines to pay such 
a price, The machine is a duplex one, and double the value of a 
single machine. After the time required for the manufacture of 
the English machine had elapsed, he arranged to purchase a single 
American machine to bore up to 18in. diameter, 48in. long, at 
£210 f.0.b, New York, to be delivered ‘‘in one-fourth the time 
of the British tool,” but which apparently he had not received at 
the time of writing his first letter. From the fact that the 
American single machine costs £210 f.o.b. New York, and the 
larger English double machine , We are informed that 
American tools are cheaper than — 

Mr. Campbell assures us that his knowledge of the superiority 





of American tools is not gained from American representatives, 
but from actual experience. In this particular instance, however, 
he has not, unfortunately, used the American boring machine, 
but he has got what is quite equa] to his own experience, the 
American representative’s guarantee — also, presumably, f.o.b. 
New York—that it will bore and face both pel of nine cylinders 
10in. diameter 12in. long in ten hours, The English machine 
had not been tried by Mr. Campbell, and the guarantee of even 
an American maker is not necessarily the same as Mr. Campbell’s 
experience of the American machine in Mr, Campbell's own shop. 
But these facts do not deter him from boldly proclaiming the 
—7 of the American tool. 

‘hen it is pointed out to Mr. Campbell that it would, perhaps, 
be wiser to defer his dictum until he has had both machines at 
work for six months, he airily informs us that he has another 
English boring machine by the same makers, though ‘“‘ not exactly 
of the same type” as the one declined, but which he will be glad 
to show at work six months hence against the American machine, 
and anticipates that the result of the joint trial will not be in 
favour of the English tool. 

It may be of interest to point out, as showing the fairness of 
Mr. Campbell’s mind, that the English machine referred to as at 
present in his works is a special machine for boring engine beds, 
and their crank shaft bearings at right angles, and was not 
designed for boring cylinders at all, and the comparison, therefore, 
would be futile. 

From the ——_ of Mr, Campbell’s letters, it is evident that he 
has great confidence in the value of his opinion ; but his methods 
of proof, though satisfactory to himself, are not remarkable for 
English fairness, and are not good enough for 


January 4th. ANGLO-SAXON, 





Sir,—The letters which have been appearing in THE ENGINEER 
for the last few weeks have been not only extremely interesting 
but also very instructive. We think it only fair to accept Mr. H. 
Campbell’s criticism of English machine toolsas his honest opinion, 
and although he has been shown to be wrong in several points, yet 
surely some very useful hints may be found therein. In Coventry 
we have been in the midst of the district where many of the 
American machines are in use, and while fully appreciating many 
of the ints in American tools, we must correct a few errors 
which directly affect ourselves, 

First, Mr. Campbell refers to capstan lathes with automatic- 
ally-revolving turrets, &c. We have forwarded our catalogue to 
Mr. Campbell, showing that we make a full line of capstan lathes 
with automatically-revolving turrrets directly in line with spindle, 
with positive wire feed, with self-acting traverse to capstan, and 
with automatic stop motion to same. Secondly, Mr. Campbell 
writes as though he believes few, if any, of the English tool- 
makers use cut gears, We have cut every gear and rack that has 
left our works for the last few years, and can safely assert that 
these run as quietly as any American gears. Thirdly, with regard 
to screw-cutting lathes, all our headstocks are fitted with the cast 
iron lug to prevent the belt running into the gears, and all our 
lathes are arranged for the feed-adjustment motion, and are thus 
supplied whenever so required. 

Our own works are run entirely on piecework, with an efficient 
system of testing the machines before leaving. A short time ago 
we had an offer from our men that if we would replace several of 
the smaller American lathes by similar sized lathes of our own 
make they would accept lower piecework prices. We are adopting 
their suggestion, and are replacing these lathes as our order sheet 
will permit. 

With regard to catalogues, we give full particulars and chief 
dimensions, and we send these out broadcast. We fear ‘‘ M. E. C. 
Co.'s” letter re the antiquarians of the engineering trade is only 
too trae. We have many times seen machines which were in use 
‘*many years ago in my father’s time”’—as we have been told— 
doing good work, and which, by the way, could have been done at 
one-third the price by adopting later methods. It is certainly 
true that those firms who write off plenty of depreciation, and 
keep their = well up to date, even if they do sometimes have 
to part with an old and respected friend at a loss, are the firms 
who hold their own. We must, however, endorse Messrs. Clifton 
and Waddel’s statement that it is obvious Mr. Campbell has not a 
very good knowledge of the younger firms, who, perhaps, feel the 
greater necessity of keeping thoroughly in touch with the best 
American and English tool practice. 


Coventry, January 5th, WEBSTER AND BENNETT. 





Sir,—I would call the attention of the combatants in this con- 
troversy to an article in your contemporary Huxgineering of the 
30th ult. In describing Messrs. Herbert's works at Coventry it 
states that the practice there with flat surfaces is to rough out 
with a milling machine and finish with a planer. Does not this 
statement warrant the inferences that American planing machines 
—despite their round back standards—are unfitted for heavy 
cutting, and that milling machines of similar origin do not give 
surfaces fit for scraping ‘ 

As to the employment of vertical lathes and milling machines 
in British works, perhaps the Fairfield Company will favour you 
with the age of two tools they have—or had until recently—still 
doing accurate work, the one a vertical lathe taking in about 6ft., 
and the other a milling machine with a tool disc about 10ft. in 
diameter. THETA, 

January 3rd, 





AMERICAN COMPETITION, 


Sik,—Mr,. Campbell has opened a question that can easily bear 
discussing, and, as a regular reader and admirer of THE ENGINEER 
for many years past, I hope you will allow your columns to remain 
open until it has been thoroughly thrashed out. In mechanical 
engineering, anyone who has travelled about the world a little is 
bound to admit that America is our chief competitor, in five 
branches especially—(1) Locomotives, (2) mining machinery, (3) 
machine tools, (4) agricultural implements, and (5) electrical plant. 
In all these important branches I can testify to the certainty of the 
fact that U.S.A. manufacturers are most serious rivals, and it 
behoves our British firms to strain every effort if they want to 
keep “‘inthe running.” I could easily write a very lengthy letter, 
giving, from my experience as an engineer who has travelled con- 
siderably, instances of the admirable way our American cousins 
are pushing their trade the world over, but will restrict my 
remarks to one subject that I have had special facilities for 
observing—agricultural machinery. 

For many years now England has been steadily losing ground. 
Take self-binders. I do not think there are more than four 
British firms now e' in their manufacture. Of these only 
two manufacture on anything like a large scale, and their united 
efforts are miserably puny compared with the output of, say, 
the Deering Harvester Company. There are at least eight 
American firms pushing and ousting British makers, not only 
abroad, but under their very nosesat home. In cultivating imple- 
ments it is just the same. Indeed, to my mind, it is now only in 
thrashing machinery that British firms can be said to be holding 
their own. What does all this point to! There can be only one 
reply—that in cheap reproductive work we are outclassed by the 
Americans. This, at least, is the mechanical reason. 

Commercially, I maintain we are even more backward. In the 
compilation and general get-up of catalogues we have still a lot 
to learn, and in travelling, everything. It is marvellous how 
shortsighted many British firms are about this. The one ideal 
seems to be to get a cheap man, and—though there are, of course, 
notable exceptions—the average British representative is anythi: 
but what he should be. I could multiply instances, observ 
during many years’ residence abroad, of the utter folly of sending 


out incapable men. If we are to recover lost ground, radical 
changes must be made, and our foreign representatives should be 
thoroughly well-educated gentlemen, with practical experience, 
not only in the manufacture, but more particularly in the working 
of the machinery they are sent out tointroduce. I, for one, firmly 
believe that our engineers can still hold their own if they go the 
right way to work ; but if our export trade is to be rg up, our 


methods of producing and selling will certainly have to be revised. 
The sooner the better. 
January 3rd, 1899, VIGILANS, 





THE BURSTING OF FLY-WHEELS. 

Sin,—With reference to your interesting article on the above, 
has the circumferential velocity of a fly-wheel rim any absolute or 
definite proportion to the stresses set up in the rim’ Is it not 
equally necessary to take into consideration the radius at which 
the velocity acts ‘—if 1 may be permitted to use a somewhat loose 
expression, 

‘or example, assume that we have two fly-wheels, 10ft. and 20ft. 
diameter respectively, and each running at the same rim speed of 
100ft. per second, then it is clear that the stresses, due to centri- 
fugal force, set up in the rims will be twice as great in the case of 
the 10ft. wheel as in the 20ft.; since the radius is 1 in the first 
and 2 in the second, since the centrifugal force is expressed 


ax ® and the radial force exerted by a1 Ib. 


gk 
weight at 10 radius would be = 1000 — about 31 Ib., and at the 


radius of 5ft. would be about 62. 
It would appear that there can be no rule stated for the cufe 
v 


by the formula f = 


speed of a fly-wheel rim, unless it be in the form R, where V = 


the safe velocity for a particular type and construction of wheel 
rim of rad. “‘R,” and where “7” = the radius of any other 
size of wheel of the same general design; or, in other words, if we 
find the factor of safety required in acertain wheel, then to obtain 
the same factor of safety in another wheel we must vary the revo- 
lutions in direct proportion to the radius. 

I am, of course, referring wholly to the strength of the wheel 
itself, leaving out of consideration the necessities of any driven 
gearing or machine, which, of course, sets limits to the lowest 
speed, and hence we arrive at the same conclusion as your 
article, that it is necessary to vary the design of the tly-whee! 
in accordance with the work. Geo, T, Parpor, 

19, Union-buildings, Union-street, Aberdeen. 

January 6th. 





TRANSFERENCE OF HEAT IN CUOLED BAR». 

Sir,—In your reprint of Mr. Kinsley’s letter in Nafwre, in your 
issue of the 30th ult., you appear to question the conclusiveness 
of his observations in relation to the above. As in that letter he 
does not state under what conditions ‘‘ observers” have noticed « 
rise of temperature at the cooler end of a bar of metal when the 
hot end was suddenly q hed, I conclude that this apparent 
phenomenon has been noticed by observers who have plunged the 
whole bar into water and have estimated the rise of temperature at 
the cooler end with the hand. If I am right in this conclusion | 
can add my testimony to that of others, viz., that a bar so treated 
feels hotter at the cooler end after being quenched. 

I have often noticed when smithing one end of a bar of iron, 
while holding the cooler end in my hand with comparative ease, 
that after I had plunged the whole bar into water, the cooler end 
was too hot to retain in the hand. The question, however, to be 
settled is—assuming that the foregoing observations are accurate— 
whether the hand is capable of estimating different temperatures 
under varying conditions. This, I think, is doubtful, for thefollowing 
reason. In the first handling of the bar the skin of the hand is 
very dry, i.¢., if the bar has been constantly handled ata fairly high 
temperature ; but after the quenching, if the cooler end of the bar 
has also been wetted, the skin in handling it becomes moistened, 
and I would suggest that in this manner its conductivity is greatly 
increased, which would obviously make the bar feel hotter. 

London, January 2nd. A. H. 








BOFORS PLANT. 


Sir,—Referring to your issue of December 9th last, page 568, 
describing the ‘“ Bofors ” plant, I beg to pos out that the 1000- 
ton hydraulic press, pumps, and accumulator were made by us, 
and not by Messrs. Greenwood and Batley, as stated. Also the 
gun-boring machine is by Whitworth, and the crane over the 
oil well for tempering is by an English firm. Our friends at 
Bofors called the writer’s attention to the above errors during 
a visit there last week. 

Gloucester, December 27th, 1898. FRANCIS J. PLAtT. 

[We acknowledge Mr. Platt’s corrections, and must plead in 
excuse for the errors the haste of the visit to the Bofors Works. 
With regard to the 1000-ton press, our representative was informed 
by someone connected with the works, doubtless in error, that it 
was made by Messrs. Greenwood and Batley.—Eb. E.] 


(For continuation of Letters see page 32.) 








CIVILAND MECHANICAL ENGINEERS’ SocitTy.—At the last meeting 
of this Society a paper was read on ‘‘ Retaining Walls,” by Mr. A. 
T. Walmisley. e author said he was consul in a case where 
land had subsided near to a crowded thoroughfare in Camden- 
Town, which, if remedial measures had not been provided by 
effective shoring up, might have resulted in damage to residential 

roperty. A piece of waste land facing Canal-terrace was retained 
. a wall, where the footings were dependent upon the ground 
forming the tow path of the canal for their stability. Owing to the 
want of proper maintenance in the tow path wall next the canal, the 
tow path slipped into the water, dragging the land wall with it, and 
producing a slip in the waste ground between this land wall and 
the public road next the residential property. He submitted a 
diagram of a wall suitable for embankment purposes next 4 river 
like the Thames, and another diagram showing the construction of 
a river wall adopted in a case where vaults under a warehouse had 
to be arranged 5 ean the level of high water. At St. Thomas's 
Hospital the basement floor is also below high water, but by means 
of the embankment wall, which was shown on the diagram, is kept 
rfectly dry. Examples were also shown of the Horseshoe Wharf, 
Jpper Thames-street, in which a basement floor below high-water 
level is maintained in a dry condition by a vertical screen of 
asphalt laid behind the brick quay-wall. Another form of section 
with counterforts arch, asis in use at Brook’s Wharf, Upper Thames- 
street, was illustrated, as was also the form of a yard retained by 
a concrete wall having vertical fender-stays anchored to the batter 
of the wall every 6ft. by rods—a method successfully tried. A 
judicious increase in the theoretical thickness of a wall, Mr. 
Walmisley maintained, should always be provided. The pressure 
of water in front of a wharf wall doubtless helps to sustain it, but 
this pressure may be reduced or removed, or the internal pressure 
upon the other side of the wall may likewise be reduced or removed. 
All such contingencies should be provided for at the outset. The 
author showed that the pressure of material at the back of a wall 
is so dependent on the condition whether dry or wet, compressed 
or loose, rammed or tipped in, that the engineer must be more 
guided by expe*ience than any of the mathematical considerations 





n-olved, 
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PRIVATE RAILWAY CAR. 





WE illustrate a private railway carriage built by the 
Jackson and Sharp Company, of Wilmington, Delaware, 


U.S.A., and 26, Victoria-street, S.W., for Mr. H. M. Flagler, | 


president and principal owner of the Florida and East Coast 
Railways, and owner of several of the large hotels at St. 
Augustine, Florida, and other fashionable winter resorts. 
The carriage is quite large and heavy as compared with 
English practice, the length of the body being 71ft. 6in., and 
the length over the platforms 78ft. 6in. 
closely 50 tons. The width, 9ft. 9}in. over all, makes possible 
@ most convenient arrangement of the interior. At one end 
is the observatory room, having large windows, those at the 
a being cut low, so as to give an unobstructed view of the 
ine. 
chairs, a writing desk and book-case. The interior woodwork 
here is of white mahogany. Adjoining this is an open com- 
partment with seats for eight persons; with the folding berths 
over the seats, four persons can sleep here comfortably. The 
next room, opening into the corridor, is the owner’s apart- 
ment, having a wide fixed bed of very handsome type, and 
a separate lavatory with exquisite fittings. The interior 
wood finish here is of satin w The size of this compart- 
ment makes possible some elaboration, and particularly in 
the ceiling. The next compartment, which can be entered 
either from the owner’s room or the corridor, has an upper 
folding berth over the seat, the seat being convertible intoa 
bed, and is fitted with flushing closet, folding lavatory, and 
clothes lockers. Next is the dining room, the full width of 
the car. At one end is an open fire place with a gas 
log. Alongside of this is a folding berth, hinged vertically, 
panelled and provided with mirrors to match the door 
to the corridor. Vis-d-vis with the fireplace is the side- 
board, and alongside of this is provided a china closet 
and an iron safe. The woodwork here is of white 
mahogany. The remainder of the car is devoted to the 
kitchen, pantry, and servants’ quarters. The arrangements 
here are very complete—refrigerator, range, hot and cold 
water, and ample closet room. The wood finish in this part 
of the car is American oak. In the upholstery of the several | 


compartments, and in the ceiling decorations, a harmony of | emptying of the boiler-room for testing were easily accom- 
colour, rather than any strong contrast, has been obtained, | plished, and served as a satisfactory test of the pump and its 
and the colour is in keeping with the colour of the wood- | connections. 
Pintsch gas is used for lighting and for the gas | condition, with boilers, pipes, and all the stokehold acces- 


work. 


This room has, in addition to the ordinary movable | 





| bronze, enclosing the platforms, are another ornamental 
The weight is very | 


| ensure their water-tightness ; but one of the most formidable | 
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log in the fireplace, and the range is made to use either gas 

or coal as fuel. The heater pipes are so arranged that steam | 
may be used from the locomotive or hot water from the stove 
in the car. The draw gear brake apparatus and train signals 
are so arranged that the carriage may be run over any of the 
standard-gauge lines in North America. The chief difference | 
in outside appearance between this and the latest English 


| carriages is in the arrangement of windows in pairs, with an 


ornamental glass window over. The railings and gates in 


feature. | 








| made for passage of steam pipes, &c. 
| made nominally 
| that, although the bulkhead itself may be absolutely water- 


THE ICE-BREAKING STEAMER ERMACK. 





Somes time ago we gave a short description and an illus- 
tration of this vessel, which has since our notice been rapidly 
pushed forward towards completion. In this description we 
made allusion to the exceptionally large number of water- 
tight compartments into which the vessel was divided, and 
the very severe tests to which she had been subjected to | 


items on the programme for her completion was the testing 
of one of the boiler-rooms by water, after all the boilers, pipe 
connections, &c., were in place. It is difficult to convey, even 
to the professional mind, theamount of work which this simple 
phrase involves. The compartment in question is 40ft. long, 
about 50ft. wide, and the depth of the water was about 38ft. 
The wing spaces are separated from the boiler-room by means 
of water-tight longitudinal bulkheads, so that there were 
four bulkheads subjected to the unusual strain of over 16 lb. 
per square inch. Through these four bulkheads there are 
altogether eight sliding water-tight doors, and besides these 
there are the main and auxiliary steam pipes for three sets 
of propelling engines, as well as the ballast and bilge connec- 
tions and a main drain of 12in. diameter, all of which pass 
through the transverse bulkheads, and were fitted in place 
before the water was put in. 

The Ermack is provided with a large Worthington salvage 
pump, and a complete system of drain piping connecting 
to all the various compartments, so that the filling and 





The capacity of the boiler-room in its complete 
| 





OBSERVATION ROOM 


sories, fans, forced-draught fittings, ash-hoist gear, &c., was 
over 1400 tons, and the compartment was filled in less than 
two hours. The deflection of the bulkhead under the test 
pressure was carefully measured from fixed points, and was 
found to be -375in. at the point of maximum deformation. 
All the joints of water-tight doors, steam and other pipe 
junction pieces, were found to be good, and there was practi- 
cally no leakage whatever ; so the bulkheads of the Ermack 
may justly be considered water-tight in fact as well as in 
name. The ordinary testing of water-tight bulkheads is, no 
doubt, somewhat perfunctorily carried out, and, after it is 
completed there are generally a number of openings to be 
These are, of course, 
good, but are never tested afterwards, so 


tight, some error of workmanship in making pipe or other 
connections through it may destroy its integrity as much as 
a leaky seam or any other structural defect. This, however, 
has been effectually guarded against in the case of the Ermack 


| by testing the compartment in precisely the condition in 


which it would be at sea, with the single exception that the 
boilers and steam pipes were left uncovered, which does not, 
of course, affect the matter. We write under correction, but 
believe we are right in stating that so severe a test as that 
which we have described has never before been applied to a 
vessel; and the successful manner in which the bulkheads 
and connections withstood it must prove a source of great 
confidence to those who, in one capacity or another, go to 
sea in this interesting vessel. 








Tue Board of Trade report on the collision which 
occurred on November 19th, at Tresmeer Station, on the North 
Cornwall section of the London and South-Western Railway, was 
issued recently. In this case the 6.10 p.m. down nger train 
from Okehampton came into collision with the 1.50 p-m. up goods 
train from Wadebridge. The passenger train was well filled ; but 
although four or five passengers complained at the time, no claims 
for injury have been received by therompany. Colonel Marindin 
reports that the collision was des to an error of the driver of the 
up train, who was a driver of experience, with a good record. He 
clearly did not make sufficient allowance for the greasy state of 
the rails, of which he had ample warning on the journey, allowed 
his train to gain too much speed after releasing his steam brake at 
the up distant signal, and delayed too long in re-applying this brake 
in order to bring his train to a stand, 
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THE 58.8. OCEANIC. 


Ovr supplement illustrates the White Star steamship 
Oceanic as she will appear when afloat. She will be launched 
to-morrow—-Saturday. Two steamers left the ways about 
u month ago on either side of the Oceanic, so that 
a splendid view of the launch will be obtained from all 
sides. The two vessels referred to were the White Star 
freighters Afric and Medic, each of 12,300 tons gross, and 
the keels of new vessels have already been laid in their place. 
As it is intended to apply the hydraulic ram to the Oceanic, 
to give her a good start, the ram was tried in the case of the 
Medic, launched in December; and this is the first case of 
the hydraulic ram being so used in Ireland. It may be 
mentioned that there sre only four vessels afloat which 
exceed in size these two new cargo steamers, and one is the 
Cymric. For many years Messrs. Harland and Wolff have 
undoubtedly led the way in the matter of the size of 
steamers. An interesting comparison may be drawn between 
the illustration given above of the old Oceanic, launched in 
1871, the pioneer vessel of the White Star Line, and that of 
the new ship which forms our supplement. The dimensions 
of the old vessel were 420ft. long by 41ft. broad by 31ft. deep. 
Her tonnage was 3707, and the indicated horse-power of her 
engines a Full details of the new Oceanic were given 
last week. 








BOILER EXPLOSION AT BARKING. 





One of the most serious boiler explosions of recent years, 
unhappily accompanied by loss of life, took place on Friday 
afternoon last at the works of Messrs. Hewett and Co., 
situated alongside Barking Creek. Messrs. Hewett and Co. 
are steam trawler makers and owners, and the scene of the | 
accident is their repairing yard. At the time of the explosion 
upwards of 100 men were at work here, and of these ten 
were killed and many seriously injured. It appears that in 
consequence of one boiler having been at work for some time 
it was found necessary to shut it down, and the boiler which 
exploded was being got ready to take its place. The boiler 
was of the ordinary marine type, and is stated to have 
been 10ft. 8in. diameter by 10ft. long. It was built up of 
three rings, the end rings being external to the centre ring, 
and had double riveting along the joints. The end plates, 
which were “ built up,”’ were stayed with longitudinal bolts, 
provided with washers and external nuts. There were two 
furnaces, and the gases, after having passed back through 
the boiler by way of the tubes, which were 3in. internal | 
diameter, and made of metal some jin. thick, were | 
conducted into a brick chimney 75ft. high, which stood | 
at the rear of the stokehole. The works, which con- | 
sisted of buildings more or less detached from one | 
another, and set apart for the various operations necessary 
for the class of work which Messrs. Hewett carried on at | 
this place, were substantially built of brick and roofed with 
tiles. The scene, as witnessed on Saturday by our repre- | 
sentative, is practically indescribable. It baffles all attempt at | 
adequate description. The explosion had caused the absolute | 
demolition of the chimney, the ruins of which had fallen not | 
only on theinjured boiler itself, but on the fitting shop detached | 
some way from it. Inside this shop all the machines, which 
at the time of the explosion, at about 2.45 p.m., were in full 
work, were thickly covered wilh débris. The end wall 
nearest the place where the chimney had stood was 
partially demolished, and the wreck had taken down with | 
it and twisted the shafting which had been running the 
machines, The tiles had in large measure been torn | 


from these supports and hurled down on the heads of 


the unfortunate workmen. There was nothing remaining of 
the boiler-house, or anything to show what it had been like. 
On the other side of the boiler-house was a blacksmith’s 
shop. An enormous gap had been blown in this, one of the 
sides of the opening being a clean-cut, perpendicular line, and 
the roof and walls were severely d ed. Throughout the 
yard, and es 
the scattered débris, much of it being of weighty pieces of 
metal and machinery, bore testimony to the terrific violence 
of the explosion. The falling of the chimney had partially 
covered up the damaged boiler, but its condition was 
as follows:—The explosion had occasioned a rupture the 


whole length of the boiler along a line, which, as nearly as | 
| gauge had been read and recorded some 14 Ib. pressure. It 


| seems only too probable that it was out of order. 


could be guessed, must have been the centre line at the top 
of the boiler; the plates had been neatly uncurled, and 
were lying opened out almost flat, and heaped up with 
broken bricks. 
known, disappeared. There were no signs of it on the spot. 
It is not unlikely that a portion of it may have descended 
into the Barking Creek, some 100 yards away, for on the far 
bank of the Creek, at a distance of, perhaps, 150 yards, a 
shapeless piece of metal could be seen. This, in its course 


through the air, had met with an upturned pile evidently | 
| shell is some few feet back from where it had originally 


just prepared for driving, and after cutting deeply into the 


| 
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ially in the immediate vicinity of the boiler, | 


OCEANIC, 1871 





surrounding property;must: be ‘considerable, though, as far as 
could be seen this was mostly confined‘to broken windows 
and slates, but the actual works themselves are practically 
ruined. At the time of the accident there was a large 
amount of work in hand. To see the machines now, one 
would think that they had been out of use for centuries. 

It is practically impossible to decide with certainty in the 
present state of affairs, and- with everything so covered up, 
upon the most probable cause of the explosion. The boiler 
had apparently been out of work for a considerable time, the 
valves, pipes, &c., necessary to again bring it into work had 
been fitted, and the safety valves were just going to be set 
at 50 lb., that being the ordinary working pressure at the 
works. Only a few minutes before the accident the pressure 


We cannot 


| think that all the damage caused can have been the result 


One of the end plates had, as far as is | 


The boiler, as has already 


of a pressure so small as this. 
It was originally 


been explained, was of the marine type. 


| worked at about 85 Ib. pressure in one of Messrs. Hewett’s 


wood, had fallen on the mud. The distance was too great | 
to say with certainty, but most likely this formed part of the | 


front end plate. If so it must have been hurled almost 
vertically into the air, for it had not passed through a build- 


ing which now lies directly between it and the injured boiler. | 
| opinion, rather, is that owing to the pressure gauge having 


The back end plate can practically be all accounted for; it 
had been split into several pieces, one of which had been 


hurled over the tops of houses for a distance of some 300 yards, | 


where it had smashed through a roof, and the floor of the room 
directly under it, finally embedding itself a foot deep in the 
earth under the floor of the lower room. At a rough guess 
this piece of metal must have weighed 1100lb. The steam 
dome had been hurled in a direction at right angles to this 
portion, and had descended in an empty field some 80 yards 
from where the boiler had stood. This dome, which was 
about 3ft. by 3ft., must have weighed well over half a ton. 


boats for some eight years, after which it was taken out 
some three years ago, thoroughly overhauled, and placed 
where it stood previous to the accident. It was therefore 
eleven years old. The position now occupied by the injured 


been, the cradle, which had been under the front, being 
laid bare. There is slight “ pitting” visible on the plate of 
the flue already mentioned, but we do not think that the 
explosion began in the flues—certainly not in the one in 
question, as it is disrupted rather than compressed. Our 


stuck, the boiler was carrying much more steam than was 
supposed, and that rupture began somewhere on the top 
of the shell. 

The engravings which will be found on page 34, are from 
photographs which have been taken specially for us by Mr. 
Thankfull Sturdee, of Deptford. They give at once some idea 
of the general havoc effected, and of the nature of the frac- 
tures of the boiler plates. The photographs were taken of 


| necessity, we may add, under considerable difficulties as to 


this the ends of some of the stay bolts still remained, while | 


| one bolt was intact, though very much twisted. Theshearing 


of the broken bolts was extraordinary, being in nearly every 
case at an angle and not directly across the section of the 
metal. The tubes were scattered about in every direction, 
contorted into most varied shapes. The two furnace flues, 
which are much damaged, lie respectively to the left rear and 
right front of where the boiler had stood. They were much 
covered up with débris, but in the case of one it could be 
seen that it was split for the whole of its length along a line 
which must have been directly over the fire. The metal had 
been torn almost as though it had been sheared in a machine. 
In this flue appear two holes which have been punched in the 


metal, the portions punched still remaining, and showing that 
po g 


the pressure which had caused the holes had been towards the 
inside, which points to the fact that they must have been caused 
after the explosion by the flue hitting against something. 
A noticeable feature is nearly all the fractures,some of which 
had taken place at the joints and some quite away from 
them, was that the metal looked at showed unmistakeable 
laminations, just as a rough fracture of mica or slate shows. 
The safety valve lies to the left-hand of the boiler, distant 
some 25ft. to $0ft. It is of the double-lever type, though no 
levers or weights are now connected toit. It could not even 
be seen how it had been torn from the boiler, so covered was 
it with bricks and wreckage. The damage caused to 





| time and light. 
Other portions of the end plate were visible in the yard. In | 








DOCKYARD NOTES. 





Ir is the tendency in this country to look on submarine 
boats as the peculiar copyright of Jules Verne and‘ his 
imitators ; but has the submarine boat a future? This is a 
question that a good many people have been asking since we 
learned that the new French programme includes six. These 
boats, by the way, are not to be so absolutely subaqueous as 
their predecessors; at least their hulls will be more or less 
torpedo boat in form, so that they can travel on the surface 
at a fair speed, sinking only when the enemy’s position is 
clear. This frees them from all the “ being-shot-at ” part of 
the business to which the above-water boat is exposed, as the 
short intervals during which they will rise to take bearings 
can be neglected, and the first sinking will be done before fire 
is opened if possible. Taking the actual position of torpedo 
warfare as it is at present, we doubt whether the submarine 
boat has ability to “revolutionise naval warfare” on the 
strength of being able to do these things that are claimed for 
it. On trial, against the Magenta, the Gustave Zéde has 
done all this. Trials, however, are not actual practice. - 
There is a very general conviction amongst naval officers . 
that, though one boat sighted may possibly be sunk, if two 
or three attack a “bag” is certain to result. The problem 
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before the torpedo boat is not how to sink the ship without 
being annihilated first, but how to find the ship. Manceuvres 
have been productive of numerous cases in which boats have 
failed to find the ships at all, even with a pretty clear know- 
ledge of where to look. There are plenty of other cases in 
which boats have found ships only by the ships firing on 
them or getting out search-lights. A fast boat has very 
good chances of getting home; it is this finding the quarry 
that is the trouble. 





From this one naturally inquires as to what advantages it 
may possess? One can conceive of a fleet accompanied by 
submarine boats steaming away from the enemy, and leaving 
the boats behind to settle with him. Several wild tales 
have appeared at different times with this as the keynote. 
Wholesale destruction by this means would not be very 
probable, but it might well be that a ship or two would be 
thus disposed of. Again, in the melée of a fleet action, sub- 
marine boats might effect a fearful disaster. But they would 
be hampered by the difficulty of telling friend from foe, so 
would not, perhaps, be employed in this fashion. In any 
case, however, here are two uses of the submarine boat pro- 
bably present in M. Lockroy’s mind when he ordered the six 
new boats. Of exactly how far the French have got our 
information is not to be much depended upon. It does not 
do to forget that the French led the way with the sea-going 
ironclad, and a good many people of considerable scientific 
repute laid it down in the early days of the ironclad that a 
ship carrying more than 4$in. of armour was an utterly mad 
conception. The engineer, therefore, who can invent an 
antidote to the submarine boat may before long have a 
harvest awaiting him. A system of nets to cover the bottom 
as well as the submerged sides of a ship naturally suggests 
itself; but to fix them rigidly would be a long operation, and 
nets in any case terribly hamper a ship of war. 





THE French first-class protected cruiser D’Entre Casteaux 
is still in her chronic condition of trials. She has recently 
managed to exceed 19 knots with about 14,500-horse power. 
‘«- Entire satisfaction ” is spoken of, but that has been said 
before. 


Tue Coral, a barge specially designed by Messrs. Cory 
and Co., of London, to facilitate rapid coaling, has been tried 
at Portsmouth. It is 130ft. by 16ft., with a 9ft. hold. The 
Admiralty are said to have declined to buy the barge, as 
being of no particular value. A Portsmouth paper has since 
stated, however, that the barge has been measured, and “it 
is probable that the Admiralty will build some barges of their 
own modelled on somewhat similar lines.’’ Possibly enough 
some small saving may be effected, but what would be said of 
any private firm that did things in this way? We happen 
toons been on board one of the two ships at Portsmouth 
that were coaled from this barge, and to have seen the barge 

ing used. The ship had one watch on leave, consequently 
anything approaching a record was absolutely impossible. 

oaling proceeded in the most easy fashion, but from the 
barge over 70 tons were easily taken. The average tonnage 
taken under these conditions is about forty an hour. The 
boat fulfilled the requirements it was designed for, and the 
Admiralty are perfectly aware of the fact. 





THE Orlando has had her guns converted into quick-firers 
and replaced. She is now very nearly ready for sea again. 
In the course of her refit the yards have been placed abaft 
the mast. This is the only change effected in her appear- 
ance. 








LETTERS TO THE EDITOR. 
(Continued from page 29.) 





INSTITUTION OF CIVIL ENGINEERS’ ENTRANCE EXAMINATION. 


Srr,—Since Professor Fitzgerald has declined to answer the 
questions I asked in my letter of November 21st, although he has 
written a letter of at least twice the length necessary to give full 
answers to all except possibly my request for a solution of the 
simple problem, I feel justified in concluding that he is unable to 
do so, and fully satisfied of the truth of this conclusion hy the 
contents of his letter of December 6th. His reasons for supposing 
that the antiquity of Euler’s attempted solution of the problem 
of the stability of a column ought to be sufficient to cause me to 

it as a standard solution, are best known to himself. Until 
I saw the letter, in which complaint was mase of Euler’s attempted 
solution being asked for in a recent examination paper, I thought 
it had been universally recognised to be a failure. In thesolution I 
proposed I did not take into consideration the question of the 
permanence of the equilibrium of a structure designed to sustain 
a given statical load, because its equilibrium must necessarily be 
permanent so Jong as it is subjected to the load, if it is able to 
sustain it without subjecting the materials of which it is composed 
to stresses beyond the elastic limits. I did not take account 
of the compressive stresses to which the area in compression is 
subjected over and above the compressive stresses caused by the 
bending moment, for the very sufficient reason that it is xot sub- 
jected to any such additional stresses, I have not read Mr. Bindon 
Stoney’s book, and know nothing about the “plasticity” of sub- 
stances used as materials of construction. A perfectly plastic 
substance is one which is absolutely destitute of elasticity. Argilld 
Pte imitaberis uda, The list of authorities quoted by Professor 
‘itzgerald in support of the opinion he evidently holds that there 
is no difference between the coefficient of elasticity and the 
modulus of elasticity, does not in the least impress me, Does not 
Professor Fitzgerald know that when a shepherd has a difficulty 
in getting his flock through a gap, he catches one and it 
through, and that the rest immediately follow? I am, however, 
surprised to find the Institution of Civil Engineers quoted as one 
of the authorities. I was under the impression that its function 
as an Institution was to give its members opportunities of 
discussing their divergent views on engineering questions, not to 
lay down ex cathedré dogmas to be accepted by the faithful without 
reserve. The coefficient of elasticity is the ratio of the force of 
resilience to the impact of a sudden blow or pull, and is therefore 
an abstract number. In the case of no known substance is it equal 
to unity. The modulus of elasticity is a force. So long as the 
material is not subjected to a stress beyond ite elastic limits, the 
elasticity is perfect, which means that the body will recover its 
original shape when the deforming force is removed. Surely a 
professor of engineering must know the difference between an 
abstract number anda force? The transverse strength of a column 
or a beam ——- understand ; but not the transverse strength 
of a — ess by the expression is meant its capacity to 
resist | > 

In the mathematical solution of the problem of the stability of a 
pillar I proposed in my letter of November 30th, I committed the 
very grave error of assuming that the moment of the compressive 








and tensile forces round the neutral axis is the same in the 
case of the pillar as it isin that of the beam. This is not so. In 
the case of the beam the resultant of the compressive stresses is 
equal to the resultant of the tensile stresses, In the case of the 
pillar, the difference between the resultant of the compressive 
stresses and the resultant of the tensile stresses is equal to 
sum of the applied load plus the weight of the pillar above 


the section. The position, therefore, of the neutral axis in the 
case of the pillar does not coincide with its position 
in the case of a beam of the same section, It was a 


hasty error into which | was led through po regarding the 
question of the pillar as an opportunity of calling attention to 
the erroneous methods of calculating the loads and deflections of 
solid beams taught in the technical schools of engineering. The 
neutral axis never, as students in those schools are taught to 
believe, passes through the centre of gravity of the section, and, 
except in the case of rectangular sections with one side vertical, is 
never a straight line. Its position is not constant, but varies with 
every variation of the load to which the beam is subjected. A 
correct solution of the problem, in terms of the moduli of elasti- 
city in compression and extension, was given in a book published 
about thirty years ago, entitled ‘‘New Formulas for the Loads 
and Deftlections of Solid Beams and Girders.”” That the formulas 
are correct is proved by the agreement of the breaking loads of 
cast iron beams of rectangular section calculated from the formula 
with the breaking loads experimentally ascertained by Eaton 
Hodgkinson. The breaking loads calculated from the formulas 
taught by the professors are only equal to about two-thirds of the 
experimentally-ascertained breaking loads. The book received 
notices in your columns, in those of Eagineering, and, in fact, in 
all leading journals and most of the reviews, It is a work well 
known to the leading teachers in the technical schools. The 
knowledge has not, however, caused them to desist from teaching 
the erroneous formulas, 

In the solution I proposed for the problem of the pillar there is 
an error, which naturally was not pointed out by Professor Fitz- 
gerald. The bending moment c/w was taken round an axis 

assing through the centre of gravity of the section. It ought to 
ener been taken round the point of intersection of the neutral axis, 
with a vertical plane passing through the axis of the bent pillar. 
This point in the neutral axis will in all cases be situated between 
the centre of gravity and the point where the vertical plane 
through the axis of the pillar cuts the bounding line of the section 
on the convex side of the pillar. If d be the distance of the point 
of intersection of the neutral axis with this vertical plane from the 
centre of gravity, and W, the weight of the pillar, ts gp to be 
of uniform section throughout, the moment of the load W and of 


the weight = of the upper half of the pillar round the neutral 


axis of the central section, will be in the case of a rectangular 
pillar, to which I think it advisable that the associate members 
who have passed the examination and technical students should in 
the first instance confine their attention, equal to W (¢ / + d) 


+ W, ‘a + a). The data given for the solution of the problem 


are the length and section of the pillar and the maximum 
admissible amount of deflection. In order to determine the value 
of W, we have first to determine ¢ and the maximum stresses in 
extension and compression actually exerted in all four unknown 
quantities, for the obtaining of which we have the four following 
equations :— 


(1) W (de +d) + W, (= + a) = moment of stresses round 
neutral axis, 
(2) Difference between resultants of compressive and tensile 


stresses = W +4 = 


(3) Maximum extension of unit of length of extreme fibres in 


ae 
oe 
tension = ? Z . 


p 
(4) Maximum compression of unit of length of extreme fibres in 
D 

et+- +d 
2 ___, in which D is the depth of the sec- 


compression 
tion, and p the radius of curvature at the central section corre- 
sponding to the maximum admissible deflection. 

It will be therefore necessary to determine the curve of deflec- 
tion, which is not, as technical students are taught to believe, an 
arc of acircle. If it were, the moment of the stresses round the 
neutral axis—erroneously called by Rankine the moment of inertia 
—would be the same at every section. When the amounts of the 
linear extensions and compressions have been determined, the 
extreme values of the stresses in extension and compression can be 
calculated by means of ae ascertained data. 

I regret that Professor Fitzgerald has come to the conclusion, 
from the perusal of my letter of November 30th, that I should not 
be able to understand the solution of the problem about the spiral 
spring, which he described in his first letter as a very simple 
—_— and one which did not require for its solution a know- 

edge of high mathematics, and that for this reason he did not 
think it worth while to give the solution in his second letter. In 
the rider to the problem it is asked, ‘‘ What sort of result do we 
obtain (1) for the value f = 10x, (2) for the valuef = O'lz. On 
what sort of considerations are these values to be determined ?” 
The ratio in one case is one hundred (100) times the ratio in the 
other. Assuming that f= 102 is the correct ratio to adopt in 

esigning a ‘‘ high tension main,” would the engineer who adopted 
the value f= 0°1 2 commit a grievous error ‘ ould the error be 
attended by grievous consequences ’ 

I felt somewhat surprised to find that Professor Fitzgerald seems 
to regard it as a matter for congratulation that he was not trained 
in a technical school at the feet of a professor, I heartily sympa- 
thise with his feelings, and regret to have to reject his advice to 
attend the classes of the Professor of Physics at the University of 
Belfast. If I want to increase my knowledge of this branch of 
science, I will go direct to the books from which the professor gets 
the information which he retails to his classes, The professor in 
these days of cheap books is an anachronism. The salary he re- 
ceives is a misuse of educational funds, which ought to be paid to 
teachers who are able and willing to discharge the drudgery duties 
of honest educational work. 

Your pleas for the continuance of the examination test seem to 
me to be very weak. If the old qualifications for admission to a 
higher status than that of student are to be retained, how are the 
weak-kneed members to whom you refer to be relieved of their 
responsibilities by means of the examination test? Is not the 
plea that, although it is a hardship for men who have passed a 
decade in the practice of their profession to have to pass an 
examination, it is no hardship to the student fresh from the cram- 
ming school, who can wait in patience until he has uired the 
remaining qualifications, an admission that the knowledge which 
enabled him to pass his examination is of very little use to him in 
the practice of his profession? The technical knowledge of the 
doctor and lawyer, which they had to acquire in order to get a 
licence to practice, receives continuous i if they d in 
getting work to do. Such cases as those cited by Professor Fitz- 
gerald, for which he quotes the authority of Sir Benjamin Baker, 
are of very rare occurrence, and may be openly submitted by the 
engineer to skilled mathematicians without loss of dignity or self- 
respect. If one man had earned all the fees which have been 
paid for the solution of such cases for the past sixty years, they 
would not have sufficed to find him bread and cheese. The whole 

uestion lies in a nutshell. Is, oris not, the profession of engineer- 
ing a book-learned profession! I cordially agree with ‘‘ Student” 











in his appreciation of the great advantages he obtains by a simple 
payment of two guineas a year. For this, without any test quali- 
fication, he acquires the ge to attend all the meetings, has the 
free run of the library and reading-room, receives copies of the 
‘* Proceedings” and invitations to visit engineering works and 
works of construction in progress, It seems to me that if the 
Council had adhered to the status quo ante as regards men who are 
actually engaged in practical engineering work, and had established 
an examination test for admission to the student class, they would 
have secured the approval of a meee of their members, The 
value of examinations, however, depends entirely on the capacity 
of the examiner, In most cases they are a delusion. The con- 
tents of your correspondence columns for the past dozen years 
prove that, in at least two cases, men who do not understand 
mathematics, have attained the highest mathematic»! honours 
Cambridge can bestow. 


December 20th, LAUDATOR TemMPoris Ac ‘ri, 





SOME LOCOMOTIVE TYPES OF 1898, 


Str,—The excellent and interesting picture which you give of 
the six-coupled Nord express locomotive, in your issue of Decem 
ber 30th, comes as a fitting close to the year, marking as it does, 
I venture to think, the coming type of express locomotive in 
Europe for modern loads at up-to-date speeds, and the gradual 
banishment of the dividend-reducing pilot or double-header. 

As an appendix to this, and for the further information of your 
readers, may I give the dimensions of some of the great express 
locomotives which were born in the end of last year, and whose 
doings should be watched by Mr. C. Rous-Marten and other com. 
a judges? The Est of France has now got at work a large 

tch of engines very similar to the Nord one you illustrated, but 
much more powerful, as they have a heating surface of 2330 square 
feet, and carry 227 lb, of steam, against 1950 and 2131b, in the 
case of the Nord. : 

The Great Northern of the United States is turning out very 

werful express locomotives, having six-coupled drivers and 1 
. very like these French ones, “but not compounded. The 
cylinders are 20in. by 30in., the steam 2121b., the grate area 35} 
square feet, and the heating surface is 2677 square feet—225 in the 
fire-box, Weights as follows :—On driving wheels, 58 tons ; engine, 
75 tons; tender, 43 tons ; total, 118 tons—British. Such a loco- 
motive can give a very good account of a 500-ton express train at 
express s 5 

ut the new Fitchburg Railroad six-coupled locomotives are 
more powerful still, being four-cylinder compounds with a larger 
heating surface. One can best realise what they can do when it 
is remarked that the railroad in ordering them forced the builders 
to guarantee that they would take an express up a grade ten miles 
long at 1 in 88, the speed never to fall below 40 miles an hour, with 
325 tons of coaches behind the tender ; no pilot, of course, and an 
—_ margin for wind and making up lost time. But for sheer 
up-hill work we must turn to Austria, where their express trains 
have to bucket up grades of 1 in 32, 1 in 36, and 1 in 38, the latter 
for 16 miles, The consequence of this is that the new Austrian 
express locomotives for some sections have eight-coupled driving 
wheels, and the following ample dimensions, being two cylinder com- 
unds :—High-pressure, 21}in. by 25in.; low-pressure, 314in., by 
in.; heating surface, fire-box, 140 square feet ; tubes, 2551 square 
feet ; total, 2691 square feet. There are 295 tubes, 16ft. 5in. long, 
the grate area being 36 square feet, and the steam pressure 190 1b. 
The engine weighs 68 tons, 56 tons being on the driving wheels. 
Though not an express engine, one may well wind up one’s idea of 
1898 by a reference to one of the very last products of that year, 
especially as it easily holds the world’s present record for power 
and size—I mean the new Lehigh Valley Railroad goods locomotive. 
She is a four-cylinder Vauclain compound, having two cylinders 
18in, _—_ and two 30in. by 30in. To fill these with all the 
steam they can take a gigantic boiler is provided, with steam at 
200 lb., thus :—Heating surface, fire-box, 215 ; tubes, 3891 ; total, 
4106 square feet. There are 511 tubes, 2in., 14ft. Sin. | The 
fire-box is 10ft. long and 9ft. wide, with a grate area of square 
feet. There is little fear of slipping, as the eight drivers have a 
weight of 90 tons on them, the whole engine weighing 1004 tons 
British. The weight of the tender I know not, but it hhas a respect- 
able tank holding 7000 gallons, 

The Baldwin Company had to guarantee these engines to haul 
1009 tons of cars up 1 in 86 for many miles on end, the speed 
never to fall below 17 miles per hour, with an ample margin for 
weather and errors of tonnage, i.¢., the Lehigh people can send 
her up with 1200 tons in a gale unaided. It is by the economy 
created by such efficient machines that our ins can te 
with us in our own markets with their products, Verl, sap. 

From private and friendly advices from locomotive superinten- 
dents, there seems to be a sort of competition going on as to wh» 
will have the honour of first bringing out in this country an effi- 
cient and economical ex locomotive with six-coupled drivers 
and an ample boiler of square feet or upwards. Meantime 
one of the biggest companies—notorious for piloting—has brought 
out a new class of express engine having only 1233 of heating 
surface, 

Edinburgh, January 9th. 





NorMAN D. MacDonatp, 








THE MAcHINE-TOOL INDUSTRY OF JOHNSTONE.—In the Glasgow 
district, and especially at Johnstone, the noted seat of the 
machine-tool making industry, the year 1893 has proved the 
busiest on record, although in the matter of actual output many 
circumstances have combined to militate against satisfactory 
execution and delivery of orders. The lock-out of the engineers 
having been brought to a close early in January, almost all firms 
taking partin the fight were very naturally most anxious to make 
up the leeway occasioned by the weary months of idleness, and 
there was in consequence an all-round rush to secure new and 
improved machine tools to assist in furthering the work so much 
in arrears, and that on hand, not to speak of what was in prospect. 
Orders for all kinds of machine tools required in the workiag of 
steel and iron continued to pour in thronghout the whole of the 
year, and there seems at the beginning of another year little or no 
slacking off in this respect. One of the chief difficulties machine- 
tool makers have had, and still have to contend with, in keeping 
faith with their clients as respects delivery, is the uncertainty in 
obtaining heavy castings and forgings. The plants of the various 
foundries and —— throughout the country have been quite 
inadequate to deal with the work which has been placed with 
them. The machine-tool makers of Johnstone, as well as else- 
where, therefore, find themselves much behind in completing 
orders. Double shifts, in the case of many of the works, have 
been the rule, in order, if possible, to make up the leeway. Much 
of the work done during 1898 was for export—chiefly to the East-— 
and foreign orders still continue to come in freely, Whilst the 
foreign demand keeps firm there is also an increased home demand 
for heavy machine tools, chiefly for shipyard work. With such an 
enormous amount of work on hand—and to begin, too—home ship- 
builders may reasonably be ex to sustain the d d for 
the better class of machine tools during the oa now entered upon. 
Messrs. James Bennie and Sons, of Clyde Works, Polmadie, 
owing to increased demand upon their resources, are removing to 
other and larger works in the Govan district of Glasgow. To 
three of the workshops at Johnstone large extensions have been 
made during the past year, while, to cope with the extension of 
their business, Messrs Craig and Donald have recently purchased 
the modern tool works erected some time ago for Messrs. Little- 
john and Service, who have ceased business, This important 
accession to their already large premises will greatly facilitate 
output of the firm’s specialities, being well equipped with the bast 
appliances, and will entail the employment of a large number of 
additional workmen, 











13, 1899 


JAN. 


THE ENGINEER 


epee ony a hth tet an i ON RR NT A aa Ta 


~) 
~) 








RAILWAY MATTERS. 


Tur Tokyo correspondent of the Times states that 
Japan has finally taken over the Seoul and Chemulpho Railway, 
Korea assenting. 

Tue Nottingham Corporation has decided to relieve 
Mr. Baker from his managerial duties in connection with the 
municipal tramways at the end of this month, when he will be 
on to take up the management of the London County Council 
tramways. 

Tue Board of Trade have recently confirmed an order, 
jatituled ‘‘The Tanat Valley Light Railway Order, 1895,” 
authorising the construction of a light railway from Porrhywaen, 
in the county of Salop, to Liangynog, in the county of 
Montgomery. 

News has been received from New York of an accident 
of a serious nature, which occurred on the Lehigh Valley Rail- 
road at a place called Bound Brook, on Monday last, when a local 
westward-bound train collided with the third section of an excur- 
sion train from Shamokin and the adjacent coal regions for New 
York. Hoth trains were using the westward track, as the eastward 
set of rails was occupied by freight trains, which had temporarily 
blocked it. Both engines and the first car of the excursion train 
were telescoped. Twelve persons were killed, and fifteen or more 
were injured, 


Oy Sunday afternoon a portion of an iron bridge lead- 
ing from Crewe Station to the railway works collapsed and fell on 
to the main Chester line, which runs underneath, Several wagons 
were smashed, signal posts were knocked down, signalling appa- 
tus was deranged, and the line was blocked. A corner of the 
station platform, too, was demolished. Over 20ft. of the span fell, 
and the permanent way was much damaged, causing delay to 
trains. The large iron pillars supporting the structure appear to 
have given way first, probably owing to excavations caused by 
tunnelling underneath, 


In his report quoted in this column upon a recent derail- 
ment on the Great Eastern Railway near Newmarket, Major Addison 
condemns the type of passenger tank engine with trailing bogie, 
and says that this class of engine cannot be safely run at anything 
like 50 miles an hour. We believe the following statements to be 
correct: —** This type of engine has been employed for local pas- 
senger service on many railways for the last fifteen or twenty 
years. There are some hundreds of these engines working passen- 
ger trains in England to-day. Many engines of this type regularly 
attain a higher speed than 50 miles an hour over various parts of 
different lines every day.” 


Tuer death occurred in London on Sunday of Mr. W. R. 
Campbell, the general manager of the Dominion Atlantic Railway, 
says the Times. Mr. Campbell, who was only in his 50th year, was 
one of a band of brilliant young railway men trained on the North 
British system under Mr. Walker. Upon leaving Edinburgh he was 
for a brief period in the service of the Brecon and Merthyr Railway, 
and then at the age of twenty-one went to Canada, where, from 
being secretary of a small line in Nova Scotia, he became general 
manager of the Dominion Atlantic system. He was the esteemed 
friend of many American and Canadian statesmen, and was as well 
known in London as in Canada. He originated that great stream 
of tourist business which now flows like a tide every summer from 
the eastern States to the maritime provinces, and Nova Scotia and 
New Brunswick owe to him much of their present development and 
prosperity. 


Ar the Hammersmith t2rminus of the Metropolitan 
and Great Western joint line on Tuesday a collision occurred 
between a light engine and the engine of a passenger train, with 
the result that both engines and several carriages were more or 
less damaged, but, fortunately, as far as can be ascertained, no 
persons were injured, One of the lines was blocked for a time, 
and this caused some dislocation of traffic. The following authori- 
tative account of the accident has been furnished by the Great 
Western Company :—‘‘ At Hammersmith Station there are two 
pletion both of which are used for incoming trains, Shortly 
yefore the accident a train had been discharged at the right-hand 
platform and had gone out again on its return journey. The 
engine which had brought it in followed it out to a point opposite 
the signal-box. From some cause which must be left to an official 
to clear ne the engine, instead of remaining at its proper station, 
travelled back in the direction of the platform just as a passenger 
train was running into the same platform. The result was that 
the two engines collided. There were scarcely any passengers in 
the train, and no complaints of injury have been received. The 
two engines and part of the train were slightly damaged.” 


Ara recent meeting of the Leeds Corporation Tramways 
Committee, the final contracts for works in connection with the 
equipment of the Headingley and Chapeltown and Hunslet tram- 
ways with the electric system of haulage were let, the Committee 
accepting the tender of Messrs. W. T. Henley’s Telegraph Works 
Company, North Woolwich, for underground pipes and conductors, 
at £3966, and the tender of Messrs. Greenwood and Batley, for 
switchboards and auxiliaries, at £5330. The equipment of the 
Headingley-Chapeltown line will be proceeded with at once. A 
start will be rs ge the Chapeltown end of the route immediately, 
when the fixing of the poles and brackets which are to carry the 
overhead cables, and which are now being delivered, will be 
commenced, The points at which they are to be erected have 
already been marked out, Except on those portions of the line 
where centre poles have already been placed, side poles will be 
adopted practically throughout, as it is unsafe to use centre poles 
unless they are lighted. At certain portions of the route— 
such, for example, as Woodhouse Moor—the roadway is too wide to 
allow side poles to be used, but in these cases the causeways will be 
widened, and the road will, as a matter of fact, be made of a 
uniform width throughout. 


In his report to the Board of Trade on the accident 
which occurred on the Great Western Railway to a mail train 
travelling between Falmouth and Truro, on October 3lst, 
Lieutenant-Colonel Yorke condemns the employment of locomotives 
with trailing bogies. It may be within the memory of our readers 
that as this train was proceeding in the direction of Truro, running 
down aninclinenear Penryn Station, the train was suddenly derailed. 
The engine and mail-van fell down the embankment, and turned 
completely over ; the first of two compcsite carriages had its front 
end on the slope and its rear end on the top of the embankment, 
and the second coach remained on the top, but with all its wheels 
off the rails. The driver was fatally hurt, and died of shock, due 
to sealds, two days afterwards; the fireman was badly shaken, 
bruised, and slightly scalded, and four passengers received trifling 
injuries, The Board of Trade inspector found that the general 
condition of the road was such that it must have been neglected for 
some time, and, seeing that four lengths of rail had by the removal 
of the ballast and of some of the bolts, been got ready for renewal the 
following morning, he was not surprised that the accident occurred. 
I'he train was drawn by a four-wheel coupled tank engine with a 
trailing bogie, and Lieutenant-Colonel Yorke, in pointing out that 
engines of this type are apt to cause injury to the permanent way 
when running at any but an extremely moderate speed, says there 
‘‘is a fairly general opinion among railway engineers that engines 
of this class are unduly severe on the permanent way ;” and until 
modifications have been introduced in their design he aoe 
recommends that their use should be prohibited at all times on brane 
or second-class lines, and that on no line should they be permitted to 
—— at a very moderate speed, say twenty-five to thirty miles 
an hour, 





NOTES AND MEMORANDA. 


Ove gallon of liquid air at the lowest temperature is 
said to be equal to a ton of ice for refrigerating purposes, 


AccorpinG to M. A. Ditte, in Comptes Rendus, a1 per 
cent solution of ordinary washing soda attacks aluminium even 
when cold, 


Tue gold yield of Victoria during the past year 
amounted to 837,258 ounces, showing an increase of 24,492 ounces, 
as compared with 1897, 


Tue total fall of rain at Rothamsted during 1898 was 
20°50in., as compared with 29°57, the average for twenty years 
ending 1897. The amount of rain which fell in December was 
3'Olin., against the twenty years’ average of 2°42. 

A mixture of 3} volumes of acetylene gas with 96} 
volumes of air is explosive, but the maximum explosive effect is 
produced with one volume of acetylene and 124 of air. According 
to Prof. Vivian Lewes, liquefaction of acetylene takes place at 
a pressure of 214 atmospheres, 


Tue use of penny-in-the-slot gas meters is growing 
rapidly, It is stated that in the month of August last, one London 
gas company had no fewer than 72,288 automatic meters in use. 
So extended is their employment becoming that there has been a 
noticeable dearth of copper coins in some localities, owing to the 
large number locked up in these appliances, 


THE imports of wheat into this country for 1898 showed 
a slight increase over the previous year, but a diminution as com- 
pared with 1896. The actual figures for the three years are as 
follows :—1898, 22,031,044 quarters; 1897, 20,693,296 quarters ; 
and 1896, 23,248,719 quarters, The total of our agricultural imports 
during 1898 amounted in value to £183,592,322, and the exports to 
£18,474,013, giving the sum of £165,418,309 as the net value of 
imports, This represents an increase of 15 millions over last year. 


Tue total number of applications for patents in this 
country last year was, tS pase peas 27,639, a falling off from the 
num ers in 1897 and 1896, which were 30,958 and 30,193 respectively. 
The boom in the cycle industry accounted for 6000 and 5000 during 
these two years. English inventors are giving more attention than 
formerly to foreign patents, which often prove more profitable than 
those of our own coun On the other hand, the number of 
foreigners taking out English patents appears to be on the increase, 


Tue tallest office building in New York is in Park- 
row, and measures 390ft. to the top. It has 29 storeys, and the 
foundations go down 54ft. The number of offices contained is 
950 and windows 2095, while the total estimated weight is 20,000 
tons. The Park-row ‘‘sky-scraper” has a frontage of 104ft. on 
Park-row, 23ft. on Aun-street, and 48ft. on Theatre-alley. The 
area of the lot is 15,000 square feet, and as it is built on sand 4000 
12in. piles have been utilised. These are spaced 16in. centre to 
centre longitudinally and 2ft. apart transversely. The cost of the 
building was about £600,000. : 


On and after May Ist next, cyclists and owners of 
motor carriages in France will be taxed, and it behoves English 
visitors to that country who purpose taking their cycles or cars 
with them, to apply at the Customs House on their arrival for a 
temporary cycle permit if their stay will not exceed three months, 
This permit consists of a document having a sixty-centime stamp, 
and must be carried for production when required. In the case of 
permanent licences a suitable metal badge will be issued, and is 
to be secured to the steering post of cycles. Where there are 
more than one rider to a machine each must have a licence, 


Tue annual cost of keeping the pavements and streets 
of Paris in good order amounts to nearly 24,000,0C0f. Although 
wood paving is made use of, the streets of Paris are still largely 
paved with stone. The stone-paving covers 6,040,000 square 
metres. Every year more than 100,000f. are spent in mending 
the roads, by re-setting the stones. This work is carried out by the 
Association of Stonecutters at the average rate of 70f. per 1000 
stones ; thus, nearly 1,600,000 stones are re-set every year. The 
stone, asphalt, and macadam paving cost about 9,000,000f., and 
the wood paving costs 3,000,000f. to keep in repair. To these 
must be added the pavements and asphalted alleys, the cleansing 
of the public streets, &c., and thus the total cost amounts to 
nearly 25,000,000f. The average daily number of vehicles in Paris 
is 50,000, and consists of 1600 omnibuses and tramcars, 15,000 cabs, 
14,000 private carriages, 16,000 business carts, kc. According to 
the statistics taken by the Municipality, the Avenue de ]’Opéra is 
traversed every twenty-four hours by 36,200 horses drawing 
29,500 vehicles, or 2262 horses for every metre of its width. To 
support this wear and tear the roadways ought to be laid with 
granite from the departments of the Manche or Cétes du Nerd in 
the North of France, or from the Vosges. The use of Belgian 
porphyry has been given up, as the passing of heavy vehicles 
renders it too slippery. 


Accorp1NnG to the United States census of 1890, thirty 
establishments were reported as engaged in the manufacture of 
typewriters, employing 1735 workmen and producing an output 
valued at 3,630,126 dols. Since that year the industry has grown 
very largely in the number of workmen employed, and the value 
of the product. In 1893 a single company employed 2300 work- 
men. The exports of typewriting machines and parts for 1897 
amounted in value to 1,566,916 dols., according to Cassier’s Maga- 
cine. There is no reliable statement available as to the number of 
typewriting machines in use. It was estimated in 1895 that there 
were then not less than 400,000. One firm engaged in this 
industry published a statement more thana year ago that in thirty- 
four office buildings in New York City 3426 typewriters were then 
in use. Agencies for the sale of type-writers, dealers in type- 
writer supplies, and schools for teaching the use of the typewriter, 
are found ia every city and large town, The greatindustrial value 
of the typewriter has been, Lowever, in the employment it has 
afforded, particularly to women, A bulletin of the Bureau of 
Education gives the number of schools teaching the use of the 
typewriter and its necessary accompaniment, stenography, in 1890 
as 1081, with 57,372 pupils, nearly allof them women. The census 
of 1890 reported that 33,418 — were employed in the United 
States as stenographers and typewriters, of which 21,270 were 
women, while in 1870 the census repo only 154 shorthand 
writers in the United States, of which but seven were women. 


In connection with the power-house which is now 
being built for the Metropolitan Street Railway Company, of New 
York, and which it is claimed will be the largest in the world, 
there is being erected a chimney which will stand 353ft. above its 
foundations, and will therefore be the tallest in the United States, 
Its inside diameter is 22ft., its total weight 8540 tons, and 
3,400,000 red bricks have been used in its construction. In build- 
ing the foundations, which cover an area of about 85 square feet, 
the earth and ash filling were removed to a depth of 20ft. below 
the determined level of the station floor, taken as datum, and 

iles were driven to a depth of about 40ft. over the entire area. 
he piles are upon 2ft. 6in. and 2ft. 3in. centres. The chimney is 
made up of two concentric shells, separated from each other to 
allow for differences in expansion, and the outer shell is stiffened 
by twelve interior longitudinal ribs projecting radially toward the 
inner shaft, and leaving a clearance of 4in. The inner shaft, con- 


‘ veying the hot gases and smoke, has a constant diameter, as has 


already been mentioned, of 22ft., and the outer dimensions of 
the stack range from a square base, 55ft. on a side, to a neck of 
26ft. 10in. in diameter, 316ft. above. The cylindrical exterior of 
the chimney is given a batter of 3gin. in 10ft. The Americans 
will have yet to go over 107ft. higher to secure the record for tall 
chimneys. At Hutte, in Saxony, there is a shaft 460ft. high, and 
there are three in this country which eclipse the New York stack. 





MISCELLANEA. 
Tue death is recorded at Rochdale of Mr. Wiliam 


Wilkinson. Deceased was an engineer’s manager. He entered 
the employment of Messrs. John Petrie and Co., engineers, Roch- 
dale, as a journeyman in 1841, and retired in 1892. He was 
therefore in the employ of the firm for over fifty-one years, and 
was manager for several years. 


Sir Bensamin Baker, K.C.M.G., who is the consulting 
engineer to the Egyptian Government, left England on the 11th 
inst. for a short visit to Egypt, in company with Mr. John Aird, 
M.P., and Mr. Wilfrid Stokes, the managing director of Messrs. 
Ransomes and Rapier, Limited, who have the sub-contract for the 
sluices and lock gates of the Nile reservoir dam. 


THE competitive schemes for concentrating and dis- 
posing of the sewage from Belper have been submitted to Major 
Tulloch, C.B., R.E. In his report to the Council he dealt with the 
question of the Derby water supply, and the proposal to erect 
sewage works on any part of the river above the water intake. 
He has awarded the first premium to Messrs. Lomax and Lomax, 
37, Cross-street, Manchester, who submitted a scheme under the 
nom de plume of ‘* Valves,” 


AccorpinG to the Neue Freie Presse, a firm at Pilsen, 
in Bohemia, has contracted to deliver a large quantity of cast 
steel in England. This is the first time, the paper says, that 
England has bought cast steel in Austria, though steel for tools 
has been sent to Sheffield from the Poldihiitte, in Austria, for 
several years past. Asa set-off, the recent official returns report 
a constant increase in the importation into Austria-Hungary of 
pig iron from the United States. 


ARRANGEMENTS are being made under the direction of 
Signor Marconi at the South Foreland lighthouse, and on board 
the South Goodwin lightship, for a series of experiments in wireless 
telegraphy, says the Times. If the experiments are considercd 
satisfactory, it is stated that the wireless system will be adopted 
forthwith as a means of communication between the South Fore- 
land lighthouse and the South Sands Head lightship. The points 
of communication are about three miles apart. 


WE learn on excellent authority that the Niles Tool 
Works Company, of Ohio, and 39, Victoria-street, are about to 
open large works in Germany at Niederschieder. The establishment 
will be known as the Deutsche Niles Werk-zeng Maschinen Fabrik, 
and is being largely supported by German capital. The shops 
will be driven by electricity supplied by the Electricitits Gesell- 
schaft, which is in close proximity. It is understood that the 
founding of these works is consequent upon the construction of 
the Trans-Siberian Railway, which Colonel Gordon, the president 
of the American Niles Works and director of the new establish- 
ment, believes will open upa very large field for machinery. 


A coop story is told by Captain Guy Burrows, in his 
book, ‘‘ The Land of the Pigmies,” about a white man who was 
amusing himself by explaining to some African savages, the 
Mobunghi, the wonders of the steam engine and steamship. 
He drew diagrams on the sand, and the audience listened and 
looked with apparently intense interest, At last he asked his 
hearers whether they understood, ‘‘ Yes,” they replied, ‘‘ they 
thought they did.” ‘‘There was deep silence,” Captain Burrows 
says, ‘‘ for some time, and then a voice in the centre of the crowd 
expressed the unspoken sentiments of the whole assembly in one 
emphatic word, uttered in a tone of the deepest conviction— 
‘Liar!’” The lecturer's thoughts are not recorded. 


A 481Nn. water main at the corner of Central - avenue 
and Covert-street, Brooklyn, New York, broke on Sunday, 
December 11th, and caused great damage. The pipe was of cast 
iron. It runs from the Ridgewood reservoir, which is not far 
distant, to the Prospect-hill pumping station. As a result of the 
fracture the houses in the neighbourhood were undermined and 
rendered untenantable. For blocks around all the water was cut off, 
and, owing to the break in the supply, a considerable section of 
Brooklyn was much restricted in the use of water. The gas 
mains were broken by the caving in of the street, and the electric 
light and the trolley systems were also disorganised. The soil at 
the point of the break was sandy, which accounts for the fact that 
the street had been undermined long before the break showed on 
the surface. The fracture is said to have been due to structural 
weakness. Nearly 4,000,000 gallons of water were wasted. 


THE German company which has constructed and owns 
the Anatolian Railway has lately brought forward a project for 
building a port at Haidar Pasha on the northern coast of Syria and 
opposite to Constantinople. This place is the point of departure 
for the Syrian Railway system, and already possesses a port, which 
is, however, so shallow that vessels are compelled to take in and 
discharge their cargoes by means of lighters. ‘The German com- 
pany desires to construct a harbour, that shall be accessible to sea- 
going vessels, and at the same time to build the necessary quays, 
so as to facilitate and cheapen the unloading of cargo steamers. 
Up to the present this — has met with the greatest opposi- 
tion on the part of the French Quay Company, of Constantinople, 
which viewed with some alarm the prospect of competition, which 
it is anticipated will result from the further development of the 
Anatolian Railway. For atime thestruggle was really of a private 
character ; but, when the French Ambassador at the Porte had 
intervened on behalf of the Quay Company there, the German 
representative also felt obliged to intercede in the interests of the 
project for the new port at Haidar Pasha, and it is reported that 
he gained his point. The Anatolian Railway has already rendered 
great service to Turkey, for it inust be remembered that during 
the war with Greece it was owing entirely to this railway that 
the Turkish Reserves in Syria were conveyed with despatch to the 
seat of war, while the French Railway Company was quite 
unequal to the task. There is no doubt that this consideration 
— won the day for the German company to construct the new 

arbour. 


Tue Automobile Club de France announces a competi- 
tion for motor-car accumulators, to take place in Paris in April 
next. Tests will be made on the life of the cells, and on their 
useful efficiency, and account will be taken of the “ frequency, 
importance, and facility of operations for maintenance,” and of 
the weight of the cells per capacity and per output. Each battery 
submitted must be capable of furnishing 120-amptre hours when 
discharged at 24 ampéres, without its terminal pressure dropping 
below 8°5 volts, and must not weigh more than 110 kilogrammes. Dis- 
charge tests will be made for five hours every day, the current being 
varied according to aspecified curve between 20 and 100 ampéres every 
twenty minutes—the 100-ampére discharge will only last half a 
minute in each cycle—this being followed by ten minutes’ repose. 
While these discharges are taking place the cells will be jolted 
about in imitation of the treatment they are liable to on ordinary 
roads. The daily charge will be given for a maximum of eight 
hours, but any competitor may stop the charge to his battery 
when he likes. The charging current will start at 30 ampéres and 
gradually diminish to 15 ampéres. Between the charge and dis- 
charge—an interval never exceeding two hours--owners of the 
batteries may clean them and renew the strength of the electro- 
lite, but no plates may be changed. Once a weeka test discharge, 
without jolting, of a steady 24 ampéres for five hours will be made. 
Daring this time, if the voltage of any battery. drops below 8°5, 
it will be removed from the circuit, and after four cases of such 
misbehaviour it will be considered as worn out, so far as the tests 
are concerned, and the tests mentioned will be systematically con- 
tinued until all the batteries are worn out, but not longer than 
six months, 
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THE BOTLER EXPLOSION AT BARKING 


For description see page 31 
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Half-yearly (including double number) .. £0 14s. 6d. 
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ADVERTISEMENTS, 
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letters to be addressed to the Bditor of Tas ENGInEER. 
Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 











PUBLISHER’S NOTICE. 


*," With this week’s number is issued as a Supplement a Tio-page 
Engraving of The White Star Atlantic Steamship Oceanic. 
Hwery copy as issued by the J includes a of this 
Supplement, and subscribers are requested to notify the fact 
should they not receive it. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended yor insertion in Tue ENGINEER, or containing 

ti d be ied by the name and address of writer, 

a proof of good faith. No notice 
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not necessarily for publication, but as 
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*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES, 


Breap Macnuinery.—The Bridge Syndicate, 56, Cannon-street, E.C., can 
give you all infurmation about the Antispire bread machinery. 

B. anp L.—The European representative of the Marvin Electric Drill 
Co, is Mr. E. B. Koopman, 18 and 19, Great Windmill-street, Shafces- 
bury-avenue. 

P. W. (London).—There is no entrance examination for the Institution of 
Mechanical Engineers. The Secretary will send you full particulars as 
to membership. 

A. 8. H.—You appear to have already discusse1 the subject very fully in 
the pages of a daily contemporary. ‘Ihis seems to us to be sufficient 
for the present. 

R. T. (Leeds).—The proper course to follow is to make fly-wheels strong 
enough, and to take care that they are not allowed to run too fist. 
They shouli not be run at all under conditions of risk which would 
render the construction of such a bomb-proof structure as you suggest 
recessary, 

A. A. (Old Fletton)..-We fail to see what connection your wrought iron 
rings can have with the scoring of the cylinder. We presume that the 
body of the piston does not touch the cylinder, or if it does that the 
contact is very light. It is more than probable that the scoring is due 
to dirty steam, or to priming carrying over lime from the boiler. 
Jacking, as we do, full information, it is impossible to give you a 
decided opinion. 


INQUIRIES, 


CARDBOARD BOX MACHINERY. 


Sir,--Can any one tell me who are the makers of machinery for the 
manufacture of cardboard boxes, tubes, &c.’ c. C. 





COLONIAL MACHINERY. 
Sir,—Can any reader kindly supply us with the names of the makers 
of the following :—Coffee machinery, cocoanut machinery, pine-canning 
machinery, limejuice machinery, ramie fibres ’ 


York, January 5th. R. anv Co., Liwirep. 


COMPRESSED GAS CYLINDERS. 


Sir,—lI shall feel much obliged by the names of manufacturers who 
make steel and steel tubing of such quality as was recommended by the 
Board of Trade for the manufacture of cylinders or flasks for compressed 


a8. 
London, January 7th. K. 





OXIDATION IN BOILERS. 

Sir,—I am considerably interested in the question of removal of scale 
in boilers, and would be glad to learn whether oxidation exists in the 
majority of marine, locomotive, and Lancashire boilers between the 
plates and scale. I shall feel greatly obliged for any information on this 


point. 
January 2nd. A. B. 





COMPOSITION WASHERS FOR VALVES. 

Sir,—Can any reader give me the names of makers of composition 
washers to screw down on to a valve metal seating to make a steam-tight 
valve? The washers will be fixed to a valve lid which is in connection 
with the spindle. The washers appear to be partly asbestos, and are very 
hard, and must be durable and stand steam pressure. 

Accrington, January 5th. L. B. 








MEETINGS NEXT WEEK. 


InsTITUTE OF MartIne Ewnotneers.—Friday, January 20th, Tenth 
Annual Conversazione, to be held in the Town Hall, Stratford. 


Roya Unitep Service Institution, WHITEHALL —Monday, January 
16th, at 3.80 p.m. Lecture on “General Gordon, the Mahdi, and the 
Re-conquest of the Sudan,” by Col. E. T. Browell, late R.A. 


LiveRpoo. SELF-PROPELLED TRAFFIC ASSOCIATION, AND LocaL CENTRE 
OF THE AUTOMOBILE CLUR.—Tuesday, January 17th, at 8 p.m. Paper, 
‘*Motor 7. Horse Haulage: an Account of our Nine Months’ Experi- 
ences,” by Mr. 8. H. Sparkes. 

Hot anv District Institution oF ENGINEERS AND Naval ARCHI- 
Trcts.—Monday, January lth, at 8 p.m., at the Parochial-offices, Bond- 
street. Paper, ‘‘ The Ancient System of Apprenticeship compared with 
Modern Methods of Technical Training,” by Mr. F. Somerscales. 


Tar Crvit anpD MecuanicaL Enoryeers’ Socrery.—Thursday, January 
19th, at 7.80 p.m., at the Hotel Victoria, Northumberland-avenue, S.W. 
Paper, ‘‘ The Advisability of the Water Supplies being in the Hands of 
the Local Authorities,” by Mr. E H. G. Brewster, A.M.I.C.E., M.I.M_E. 


RoyaL MeEtTroROLOGIcAL Socraty. — Wednesday, January 18th, at 
7.45 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster. Address on ‘‘The Government Meteorological jisa- 
tions in Various Parts of the World,” by the President, Mr. F. Campbell 
Bayard, LL.M. 


Tue Institution or Civiz Enorneers.—Tuesday, January 17th, at 
8 p.m., Ordinary Meeting. Papers, “‘The Effects of Wear upon Steel 
Rails,” by Mr. William G. Kirkaldy, Assoc. M. Inst. C.E; ‘On the 
Microphotography of Steel Rails,” by Sir William C. Roberts-Austen, 
K.C.B., F.R.S., Assoc. Inst. C.E.—Thursday, January 19th, at 2.30 p.m., 
Students’ Visit to the Testing and Experimenting Works of Messrs. 
David Kirkaldy and Son, 99, Southwark-street, 8.E. 


Royat Institution oF Great Britarn.—Friday, January 20th, at 
9 p.m., “ Discourse on Liquid Hydrogen,” by Prof. Dewar, M.A, LL.D., 
F.&.S., M.R.I.—Afternoon Lectures at 8 p.m.: Tuesday, January 17th, 
“The Morphology of the Mollusca,” by Prof. E. Ray Lankester, M A., 
LL.D., F.R.S.; Thursday, January 19th, ‘Tibet and the Tibetans,” by 
Mr. A. Henry Savage Landor; Saturday, January 2Ist, ‘‘ Liszt” (with 
musical illustrations), by Sir Alexander Campbell Mackenzie, Mus. Doc., 
MRI. 


Tur INSTITUTION OF MINING AND METALLURGY, Lonpon.-—Wednesday, 
January 18th, at 8 p.m., in the Lecture Theatre of the Geological 
Museum, Jermyn-street, S.W. Papers to be discussed, ‘The Tin Mines 
of Bolivia,” communicated by Mr. Walter McDermott, President; ‘On 
Minerals found in the Silver Lodes of Tatasi and Portugalete, Bolivia,” 
by Mr. Malcolm Roberts, Assoc. Inst. M.M. Papers to be read and dis- 
cussed, ‘‘The Deep Leads of Victoria,” by Mr. Ernest Lidgey, M. Inst. 
M.M.; ‘‘ Notes on Blue Asbestos,” by Mr. H. F. Olds, . Inst. M.M.; 
“Notes on Dry Crushing on the Witwatersrand,” by Mr. Franklin White, 
M. Inst. M.M. 


Society or Arts.—Monday, January 16th, at 8 p.m. Cantor Lectures. 
Four Lectures on “ The Bacterial Purification of Sewage,” by Dr. Samuel 
Rideal. Lecture I.: Primitive methods—Earth dis —Cesspools— 
Infiltration through soil—Water carriage—Pollution of rivers and effects 
of dilution—Irrigation—Early results.—Wednesday, January 18th, at 
8 p.m., Ordinary Meeting. Paper, ‘‘ Canals and Inland Navigation in 
the United Kingdom,” by Mr. L. F. Vernon-Harcourt, M.A.—Thursday, 
January 19th, ut 4.30 p.m. Indian Section. Paper, ‘‘ Railways in 
Burma and their Pro: Extension across Yunnan,” by Mr. J. Nisbet, 
D.Oec. Conservator of Forests, Burma. This Meeting will be held at the 
Imperial Institute. 








DEATH. 


On the 5th inst., at 25, Carlyle-road, Manor Park, Essex, WILLIAM 
McDonatp, C.E., late of Salamanca, 
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THE PHENOMENA OF BOILER EXPLOSIONS. 


Tue deplorable calamity at Barking, of which we give 
particulars on another page, will revive interest in a 
question keenly discussed some thirty years ego, 
namely, the cause, not of boiler explosions, but of the 
violence of many, but certainly not of all explosions. 
At one time boiler explosions were regarded as being in 
themselves somewhat mysterious, and all sorts of 
explanations were given to explain facts, the true reason 
of which was, so to speak, under the very eyes of the 
disputants and theorists. A great deal was heard in the 
war of words about d’Evereux and spheroidal steam; 
about the decomposition of water, and the subsequent 
ignition of the gases. Electricity and magnetism played 
a partin the fight. But all these things are of the past. 
It is held now that boilers always explode because they 
are too weak to withstand the pressure inside them, be- 
cause the plates have become brittle; because nicking 
or furrowing has occurred ; because corrosion has thinned 
the plates, and soon. Indeed, it requires some courage 
even to suggest a doubt of the universal truth of the 
received faith, and yet we dare to hint that explosions do 
occur now and then which are not satisfactorily ex- 
plained on any of the orthodox theories. 

Let us consider now why some boiler explosions are 
violent and others are not. It will be found that in all 
cases the ‘“‘ quiet’ explosions take place when the failure 
of the boiler occurs under the water level. Thus, dozens 
of flues collapse every year, but even when the flue is 
much torn the mischief done is usually effected by the 
contents of the furnace—coal, fire-bars, bricks, and so 
on, being blown across the boiler yard, as though dis- 
charged from a gun. Anything in the track of the flying 
missiles is destroyed, but the damage done is seldom 
extensive. Again, when the crown of the furnace of a 
vertical boiler gives way, the boiler shell may sail away 
heavenwards, but there is no shattering, rending ex- 
plosion. Bursts of that kind are the special character- 
istic of failures of shell plates above the water-line. 
The explosion at Barking is a well-marked instance of 
this. So far as the information we have in our possession 
goes, the shell ripped open along the top. The facts 
suggest to us that the safety valves were set fast. They 
were, no doubt, of brass on brass seats, and could not 
have been rusted in their seats. It is possible that the 
valves were wedged down at the time the boiler under- 
went a hydraulic test, and that the wedges over the 
levers had not been removed. The gauge showed but 
16 lb. before the catastrophe. We must not too hastily 
say the gauge was all wrong. Let us wait for the 
evidence instead of jumping to conclusions. But we 
see no harm in i that even a pressure of 
16 lb. on the square inch might suffice to bring about 
a catastrophe. To see why this is possible we musi 
mention the received theory of the violence of explo- 
sions when the shell fails in the steam space. This theory 
appears to have originated independently about the same 
time, when the late Zerah Colburn and the late 
D. K. Clark each claimed it as his. With its paternity, 
however, we do not concern ourselves. According to it, 
when the pressure on a body of heated water is suddenly 
removed, as by the opening of a large rent in the boiler shell, 
masses of the water are violently projected upward by the 
steam formed suddenly in the lower and hottest portions 
of the water, and these masses of water shatter and 
smash the plates, and rend the boiler into fragments. 
On a small scale we have an example of what water- 
hammer action can do when valve boxes are broken and 
steam pipes burst. The hotter the water and the heavier 
the pressure, the greater is the energy available for 
destruction. Rankine has drawn a comparison between 
gunpowder and heated water in representing stored energy. 
Calculations have been published over and over again, 
stating the same thing in a different way. It is 
needless to trouble our readers with these things. 
It will be much simpler, and come to just the same in 
the end, if we say that the available energy stored in a 
boiler may amount to from about one-twelfth to one-sixth, 
according to the pressure, of the whole heat energy poured 
into it while steam is being got up. Let us suppose, for 
instance, that 1200 lb. of coal were burned in raising 
160 lb. steam from cold water, then the energy got from 
100 lb. of coal would represent that which would be let 
loose in case of an explosion. We take one-twelfth, because 
only about one-twelfth of the water in the boiler would be 
converted into steam when the pressure was removed— 
for the reason why we must refer our readers who want 
it to any treatise on thermodynamics. Messrs. Hewett’s 
boiler had probably about eight tons of water in it at 
the time of the explosion; of this about °65 ton would 
flash into steam. But returning to our supposititious 
case. Wemay suppose that at least 60 per cent. of all 
the heat in 100 1b. of coal went into the water; that 
is to say, the heat developed by the combustion of 
60 Ib. of coal, and taking the coal as being good for 
14,000 units per pound, we have 84,000 units, or 
64,848,000 foot-pounds stored in the boiler. If this 
were all let loose in one minute it would represent nearly 
20,000-horse power; if all expended in one second, it 
represents 120,000-horse power. Put in another way, it is 
equivalent to lifting 288,000 tons Ift. high. There is 
clearly no lack of energy to account for the destruction 
wrought by the heated water when a boiler explodes. 
Again, it may be worth while to assume that a given 
boiler being fired as it is when the engine is running, 
takes two hours to get up steam, and that the engine in- 
dicates 300-horse power, then the energy stored in that 
boiler and ready for mischief would exert 300-horse power 
for ten minutes. 

It will be seen that a very high pressure is not essential 
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to a violent explosion; the violence is, after all, purely a 
time question. When an opening is torn under the water 
level the water runs out comparatively slowly, and the 
stored-up energy is dissipated by degrees, but a failure 
above water level is attended by an instantaneous fall in 
pressure, the conversion of a body of water into steam, 
and the violent projection of the superincumbent mass of 
waterlike projectiles from a gun against the plates. It 
does not make a great demand on our credulity to suppose 
it is quite possible for the phenomenon of delayed 
ebullition, well known to chemists, to occur in even a 
large boiler. Next would come a sudden conversion of 
water into steam, and the projection of a body of water 
upwards against the boiler plates. If these plates were 
tough or the body of water small, nothing would happen ; 
but if the shell were brittle because of old age or inferior 
material, a crack might result, and afterthat the demon of 
destruction would have things all his own way; and this 
might occur, be it observed, while the pressure was quite 
moderate. 

Concerning the Barking explosion, it would be at 
present to the last degree unseemly to make any com- 
ments whatever. We have endeavoured to explain the 
reason why, like all other explosions of its type, it was 
extremely violent. We may add that special interest 
attaches to the event, in that it is the first recorded 
instance of the accidental explosion of the shell of a 
“Scotch” boiler. It has before now been urged that the 
total disappearance of steamers well found and apparently 
quite safe and seaworthy has been due to the explosion 
of one of their boilers. Judging by what has taken place 
at Barking, it is clear that if a modern marine boiler did 
burst its shell the ship would probably be broken in two 
and go to the bottom in an instant. 


TRAIN RESISTANCE, 


Tae letter which we publish this week from Mr. Deeley 
requires a word of comment. Our correspondent main- 
tains that train resistance is a matter of very considerable 
importance to railway companies—a statement to which 
we take no exception—and then goes on to say that we 
have advanced something to the contrary. We have 
already taken pains to make our meaning quite clear, at the 

‘risk of prolixity, and it seems we have failed. We must 
try once more to set the facts as they occur to us before 
our readers. 

Until a comparatively recent period it was universally 
held that high speeds on railways were only attained by 
the use of great tractive power. If, for example, a train 
ran at 30 miles an hour, then the tractive effort of the 
driving wheels at the rails must be 20 lb. per ton of total 
train, including the engine and tender. If the speed were 
40 miles per hour the resistance was 26 lb. per ton; if 
50 miles an hour, 34 lb. per ton; if 60 miles an hour, 
43°5 lb. per ton, and so on; and it was, without much 
question, assumed that this was going on every day all 
over the railways of the kingdom ; that is to say, it was 
taken for granted that locomotives had to exert correspond- 
ing tractive efforts, the truth all the while being that 
they never did anything of the kind. Without impugn- 
ing the accuracy of these figures, we stated that out of 
hundreds of indicator diagrams taken from locomotives, 
under all sorts of conditions, we could find none to sup- 
port the theory that in practice the resistance of a train 
increased very rapidly with the speed; but that, 
on the contrary, indicator diagrams invariably showed 
that as the speed augmented the average cylinder 
pressure decreased, and of course the tractive effort of 
the engine as well. This statement was at first received 
with incredulity. Its accuracy has since been amply 
confirmed, and it may be accepted as certain that in the 
ordinary working of railway traffic high speeds do not 
demand any great tractive effort on the part of the 
engine. No locomotive has to exert a pull of 43°5 Ib. per 
ton when a train is running at 60 miles an hour. To 
settle this point, at all events, we may say that this with 
a train of 350 tons gross would represent 15,225 Ib. 
tractive effort, and at 60 miles an hour 2436-horse power. 
With a tractive effort of 100 lb. per pound of cylinder 
pressure, which is about normal for average passenger 
locomotives; this would represent a mean effective 
cylinder pressure of 152 1b. per square inch, a thing 
absolutely unheard of in locomotive practice at the 
stated speed. A glance at the Caledonian diagrams we 
published in our impression for December 23 is enough to 
show that about 900 indicated horse-power sufficed to do 
the work. In a word, train resistance as set forth in 
books is a matter of no consequence to railway com- 
panies, because the working conditions modify the facts. 
Whenever very high speeds are reached the train is 
running down hill, and the pull of the engine is actually 
less than at slow speeds. To try and make all this 
clearer, let us suppose that there are two railway com- 
panies, one with a dead level line 200 miles long; the 
other with a line also 200 miles long, but rising 
from each end to a summit at the rate 1 in 250. Let 
the first line be traversed by trains having a constant 
velocity of 50 miles an hour; the run will occupy four 
hours. On the second line the run will also be made in 
four hours, but under quite different conditions. The first 
half will be traversed at 40 miles an hour, and the 
summit will be reached in two hours and twenty minutes, 
leaving one hour and forty minutes for the down-hill run, 
which must be made at 60 miles an hour. This railway 
will get the reputation for faster running than its rival, 
and we shall be told that the working expenses are much 
heavier because of the great tractive effort required to 
maintain an average speed of 60 miles an hour overa 
distance of 100 miles. Now in these two cases the 


variation in rolling resistance of the train is a matter of 
small or no consequence to the companies. What does 
concern them is the action of gravity in helping or re- 
tarding the engine. Just as the slow speed up the hill is 
due to gravity, so is the fast speed down the hill. The 
coal burned will be less at the high speed than at the slow 
speed. There are, in a word, no such things on railways 








as long stretches of dead level, and if there were we 
should hear nothing of such speeds as 75 or 80 miles an 
hour. These velocities are never attained in this country 
at all events, except when the trains are running down 
hill ; so that the traffic manager may look at a table of 
resistances and see that 1500-horse power are required to 
attain, say, 60 miles an hour. He will say, ‘‘ That is all 
right. It is nothing to me that the resistance is so and 
so. My train will be running down hill just there- 
abouts, and probably half 1500-horse power will do.” This 
represents fairly enough what takes place in daily prac- 
tice on railways, and it matters nothing if resistance 
reached at high speeds 100]b. a ton. The engine has 
nothing like that to overcome, because, as we have said, 
gravity is always doing its share of the tractive work 
under such circumstances. Thus, a train running down 
1 in 240 is helped by gravity to the extent of 10 lb. per 
ton, which would probably suffice to maintain a speed of 
about 40 miles an hour. The locomotive would only 
have to exert a pull of about 151b. per ton to impart 
another 40 miles an hour, and so we should have a 
speed of 80 miles an hour with a very moderate pull 
on the draw-bar. 

During the past week certain rumours or unofficial 
reports of railway races in the United States have 
reached this country, and it is stated that a speed of 
110 miles an hour for fifteen miles was maintained. We 
said last week that we did not believe this, and we see 
no reason now to modify our view. But our readers 
may rest assured that if anything of the kind took place 
it would very strongly enforce our argument that train re- 
sistance actually diminishes instead of augmenting when 
very high speeds are attained. Omitting small fractions, 
it may be pointed out that at 110 miles an hour a 
tractive effort of 3:4]b. represents a horse-power. A 
train of but 200 tons, including engine and tender, with 
a resistance of but 30 1b. per ton, would represent nearly 
1500-horse power. It is possible, of course, that some 
of the huge locomotives of the United States may 
be able to maintain that power regularly, but we cannot 
understand how the steam can be got out of the cylinders 
fast enough for this high speed work. A 6ft. 6in. driving- 
wheel seems to be the favourite in the United States. 
Such driving wheels will make at 110 miles an hour 
472 revolutions per minute. The piston speed would 
be 1888ft. per minute for a 24in. stroke. Each cylin- 
der would have to be emptied in the 944th part of a 
minute. The bare statement of such figures is, we think, 
enough to justify us in maintaining our sceptical 
attitude until the official reports of disinterested 
observers are available. If these confirm the utterances 
of irresponsible newspaper reporters, then we shall be 
the first to admit that American railway practice can 
teach us that the apparently impossible may be really 
quite practicable. 
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THE FRENCH SUBMARINE BOATS. 


THE mystery surrounding the submarine torpedo boats 
being constructed in France is obviously calculated to pro- 
voke a good deal of curiosity as to the special features of this 
new type of vessel. -Selected among the various projects 
which were some time ago submitted in competition, the 
boats are expected by French engineers to prove remarkably 
destructive, and to effect ‘an entire revolution” in naval 
strategy. These claims have been so frequently made by 
designers of new types of fighting machines in France, that 
one is inclined to be sceptical as to whether the submarine 
boat is capable of doing any practical work. Nevertheless, 
it cannot be overlooked that the performances of the 
Gustave Zédé in the harbour of Toulon have given a good 
deal of satisfaction to naval experts on the other side of the 
Channel, who declare that there are great possibilities in the 
way of submarine fighting. During the past few days M. 
Lockroy has visited Toulon in order to witness the manceuvres 
of the Gustave Zédé, which successfully repeated its perform- 
ances of a week or two previously. Appearing about 500 
metres from the Magenta to take aim, the boat sank before 
the guns could be trained on it and appeared 300 metres 
nearer, when, according to one account, it accomplished the 
extraordinary exploit of sending a torpedo “ in an absolutely 
straight line between the funnels of the battleship.” The 
French journalist remarks that had the torpedo been loaded 
the Magenta would have gone to the bottom. Having 
theoretically sunk the battleship, the Gustave Zédé dis- 
appeared and came to the surface again 100 metres behind 
the vessel. It appears that the manceuvring was so rapid 
that the gunners were utterly nonplussed, not only by the 
instantaneous and erratic appearance, but also by the small 
target offered when at any distance. There wasa general im- 
pression that it was extremely difficult, if not impossible, to 
sink the torpedo boat. Nothing, of course, is known as to 
the details of construction, since these are being kept a pro- 
found secret. It is, however, possible to exaggerate the 
importance of the much talked-of “eye,” as we presume 
that this is merely an improved form of look-out with, 
perhaps, electric reflectors, throwing a strong light ahead. 
In any event, it obviously cannot be used for getting the 
bearings under water, as the tactics of the boat are invariably 
the same ; that is to say, it rises about 500 metres from the 
vessel to be attacked, and, after taking aim, sinks; and, 
continuing in a straight line, reappears 300 metres further 
on, when it discharges the torpedo. It is obvious, too, that 
the difficulties of hitting a battleship would be considerably 
increased if it were steaming instead of remaining still, as 
was the case with the Magenta. The boat trains its torpedo 
at a distance of about 500 metres, and travels under water 
300 metres before discharging. Supposing the submarine 
boat makes eight knots after aiming, by the time it rose to 
the surface the battleship would be half a mile away. In 
the event of the boat appearing ahead, so that the battleship 
would not have time to put about, it would still have to 
calculate the probable movements of the vessel, and during the 
time it took to train on there would be every prospect of the 
boat being sunk. The hitting of a battleship under full 
steam would be merely a matter of chance. Again, the 
Gustave Zédé being propelled by electricity stored in secondary 
batteries, can only havea very small range of action, and 
could, indeed, scarcely leave the ports. This is why French 
engineers are giving specia] attention just now to the Narval, 
which, it is expected, will be completed in the course of two 
or three months. It is being built upon competitive designs 





sent in by M. Laubeuf a marine engineer. This vessel wil] 
be propelled at the surface by steam, and under water by 
electricity. The small engine not only works the propeller 
but operates a dynamo which charges secondary batteries, 
When the boat is to go under water the funnel is unshipped 
and the boat is propelled by electrical power. It is said that 
the Narval will carry enough fuel to steam 252 miles in 
twenty-four hours at 12 knots, or 624 miles in seventy-eight 
hours at eight knots. Under water it will do 25 miles at 
eight knots. Though it may be doubted whether these boats 
will be anything like so practical and efficient as French 
marine engineers claim for them, it would yet be unwise to 
depreciate them unduly, and they are certainly interesting as 
showing the direction in which trans-Channel engineers are 
endeavouring to strengthen the marine. As France finds it 
hopeless to keep pace with England in naval constuction, 
she is obviously bent upon changing her tactics, which are 
something like those of the sword-fish attacking the whale. 
The results obtained in this country and in Turkey several 
years ago with Nordenfelt boats were quite as good as those 
obtained in France, but the whole scheme collapsed. 


THE BLACK SEA RAILWAY. 


Tue Imperial Commission charged with considering the 
projects ys gs railways in Russia has lately been called 
together at the Ministry of Finance in St. Petersburg. One 
of the principal projects that came up for discussion was the 
construction of a line of railway on the eastern shore of the 
Black Sea, between Novorossissk and the fortified seaport of 
Poti, on the river Rion in Trans-Caucasia. The preliminary 
surveys of the projected line have already been carried out by 
the well-known engineer Von Hartmann, who has now re- 
commended that a private company should be formed for the 
purpose of building the line and conducting the traffic by 
means of either steam or electrical motors. In the first 
instance this line is to be taken only from Yekaterinoda r, on 
the river Kuban, and 125 miles from the Sea of Azov, vid 
Tuapse and Sotschi, to Sukhum, on the Black Sea, but with 
the condition that it shall be extended to Poti in time. For 
very many years all attempts at colonising the eastern coast- 
line of the Black Sea have been almost fruitless, and it was 
only when a good road had been made along the coast, and 
when a regular system of intercourse by means of steamers 
had been introduced, that there was an increase in the local 
population, which had settled principally in the neighbour- 
hood of Novorossissk, Sukhum, Sotschi and Tuapse. But the 
good road naturally proved insufficient for the proper de- 
velopment of the resources of the district, for the transport 
of goods in carts or on sledges for a distance of about 300 
miles is very costly; moreover, the importance of the one 
good road along the coast was lessened by the fact that there 
were no subsidiary good roads by which the goods could be 
brought to the main road. Although the district abounds in 
numerous rivers, yet they are unfit for navigation on account 
of their rapid currents, and the intercourse by sea is not 
calculated to develop the industrial activity of the interior. 
It is true that at the present moment three lines of steamers 
ply regularly along the coast, yet there is no suitable landing- 
place. The steamers are compelled to take in their cargoes 
in the open roadstead, and this process is difficult and 
dangerous unless the sea is quite calm ; if the sea is very rough 
the taking in of cargo is quite impossible. The result often 
is that various localities on the coast are for months ata 
time cut off from intercourse with the world, although the 
sea is in all parts very deep close up to the shore and is never 
frozenover. The construction of harbours is an exceedingly 
difficult task in this region, and would entail the outlay of 
several millions of roubles. It therefore follows that the 
agricultural development of this district must be brought 
about by the construction of a railway. The land is in itself 
capable of the highest cultivation, and the climatic condi- 
tions render it suitable not only for agriculture, but also for 
the production of fruits, flowers, hops and silk, and for the 
raising of cattle and bees. Thereare rich forests of pines and 
other trees, and immense beds of mineral ores and marble. 
The deliberations of the Commission above referred to were 
attended by representatives of the Government institutions 
and of local interests, who were unanimous in showing the 
necessity of a speedy construction of a line of railway along the 
coast line of the Black Sea. It was decided that for the 
present the Commission should confine its ¢ffcrts to a techni- 
cal examination of the district to be traversed by the pro- 
jected line, and the financial side of the question is to be 
taken in hand at a later date. 


A RECORD YEAR IN THE YORKSHIRE COAL TRADE. 


Tue publication of the annual return of the Hull Chamber 
of Commerce and Shipping brings out the gratifying fact that 
during 1898 the business done by Yorkshire collieries with 
Hull has surpassed anything in previous years. During the 
twelve months there were forwarded to the great Yorkshire 
port a total of 3,459,488 tons, which, compared with the 
2,655,744 tons sent in 1897, the largest year up to that time, 
shows an increase of 803,144 tons. The coastwise exports 
totalled 320,866 tons, an increase of 107,558 tons as compared 
with 1897. To foreign countries last year there were sent 
1,674,197 tons, which, compared with the total exports of 
1897, bring out an improvement of 512,852 tons. It ought 
to be remembered, however, that no inconsiderable amount 
of this abnormal increase is due to the Welsh strike, which 
caused a great displacement in the coal trade, the coalowners 
in the Principality having their customers supplied by York- 
shire and the North. Still, making all due allowance on that 
account, the trade with markets usually served by Yorkshire 
would have shown a satisfactory advance, even in the absence 
of any strike. It is interesting to note that during 1898 
North Russia took 279,704 tons, against 252,786 tons in 1897 ; 
South Russia, 18,351 tons, against 15,289 tons ; Norway and 
Sweden, 394,017 tons, against 371,264 tons; Belgium, 38,473 
tons, against 35,371 tons; Denmark, 64,798 tons, against 
44,593 tons; Germany, 169,036 tons, against 159,315 tons ; 
Italy, 63,613 tons, against 24,666 tons. It is noteworthy 
also that the coal districts, the trade of which came to Hull 
through the Welsh strike, have now ceased their trade with 
the North-east port. For example, South America, which 
took 166,264 tons in 1898, against 36,367 tons in 1897, took, 
during December last, only 1999 tons. Then no business at 
all was done during the closing month of the year with the 
Bermudas, Egypt, Gibraltar, Malta, Portugal, and Roumania 
—countries which were all large customers during the Welsh 
strike. The chief consumer of coal carried by sea was, of 
course, London. At the head of the list of Yorkshire 
collieries stands Denaby and Cadeby Main, which sent last 
year to Hull 494,352 tons, against 427,808 tons in 1897, an 
increase of 66,554 tons. During 1898 twelve South York- 
shire collieries forwarded 1,725,848 tons, an increase on 1897 
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of 280,149 tons. Twelve West Yorkshire collieries sent 
795,152 tons, an increase of 186,632 tons. It is considered 
oretty certain that the figures for 1893 will remain a record 
Ss several seasons, as it is not likely that the Welsh or any 
other coalfield will be handicapped for a couple of years at 
least by any such calamity as that which drifted so much 
of the export coal trade to the Midland and Northern 


coalfields. 
OPEN-HEARTH STEEL FROM CLEVELAND IRON, 


As this subject has occupied the attention of the public a 
good deal lately, it may be interesting to our readers to have 
some details of the process. In 1894 Mr. Panton, the 
manager of Messrs. Dorman, Long, and Co., put a furnace 
on at the Britannia Works to make steel from Cleveland 
white iron, using the Saniter process, which consists in 

utting a small quantity of calcium chloride into the charge 
after it is melted to get rid of thesulphur. This was found to 
work satisfactorily. Last year Messrs. Bell Bros. put the 
two steel furnaces at Port Clarence, which furnace had pre- 
viously been used for the Pourcell process, at the disposal of 

\Messrs. Dorman, Tong, and Co., who have made at these 
furnaces over 2000 tons of steel, partly from hot metal direct 
from the blast furnaces. ‘This has proved so successful 
that it has been determined to build at once some fur- 
naces With proper appliances for dealing with hot metal. A 
sample of the steel ore is taken from the furnace and analysed 
for carbon, sulphur, or phosphorus before the charge is tapped, 
and if any of these elements are not sufficiently eliminated 
the process is carried on till they are. After the furnace 
is tapped an analysis is made of the steel in the usual 
manner by another chemist, these two checks making the 
chance of getting an excess of phosphorus in the steel 
very remote. It bas been found that Messrs. Bell Brothers’ 
ordinary forge iron is sufficiently low in silicon not to 
cut the dolomite bottoms of the steel furnaces. The 
Saniter process is simply used to get rid of the sulphur. 
If what is commonly known as basic iron were used this 
would not be necessary ; this iron contains 2°75 per cent. of 
phosphorus, ‘05 of sulphur, and not more than 1°5 of 
silicon. Cleveland iron contains 1°5 of phosphorus in all 
numbers, and there must not be more than 1°5 of silicon, or 
it would cut the basic bottom of the furnace. It is conse- 
quently necessary to use No. 4 forge on mottled or white. 
In 1894 Messrs. Dorman, Long, and Co., used white iron, 
which contained 1°25 of silicon and as much as 1°4 of 
sulphur. After experimenting at the Britannia and another 
of their works, Messrs. Bell Bros. put their furnaces at the 
disposal of Messrs. Dorman, Long, and Co.; they were 
more suitable to the process. It was thought by many 
experts that open-hearth steel could not be successfully 
made from Cleveland iron. It was found that Messrs. Bell 
Brothers’ forge iron could be used successfully. The great 
economy is effected by using hot metal from the blast 
furnaces. ‘his has been tried before and abandoned ; but 
Messrs. Dorman, I.ong, and Co. have satisfied themselves 
that it can be successfully used—of course, by making proper 
andsomewhat expensive appliances for dealing withit. Itsaves, 
of course, all the fuel required to melt the iron and the labour 
and time in charging. It takes four and a-half to five hours 
to charge a 40-ton furnace cold, while the hot metal can be 
put in in half an hour. The charge does not work quite so 
quickly, but the saving in time of charging more than makes 
this up. The Saniter process and hot metal are not new. It is 
the combination of these with the dual analysis that are to 
be regarded as making the process a success. Mr. Saniter 
has joined Messrs. Dorman, Long, and Co.’s staff. 


OIL ON TROUBLED WATERS. 


Onr. of the greatest sources of delay with which our cross- 
Channel steamboat services are beset is the danger of bringing 
the vessels into harbour or alongside the piers to their 
moorings during rough weather. Considering the remark- 
able effect which a comparatively small quantity of oil 
distributed on the surface of the water brings about, it 
seems strange that this simple means of subduing a heavy 
sea has not been more commonly adopted. An interesting 
experiment in this connection was tried at Folkestone 
Harbour on Tuesday, when the steamer Empress came 
over from I)over to tak2 the one o'clock service for Calais. 
As the sea was somewhat broken, the harbour authorities 
made the experiment of pouring several gallons of oil 
on the water, with the result that the sea immediately 
became smooth, enabling the Empress to take up her moorings 
at the pier with the greatest ease. The event may have a 
very significant effect upon our shipping industry. When 
the saving of time and annoyance brought about by such a 
proceeding is considered, there are opened up wide possi- 
bilities for an apparatus for distributing oil round the 
entrance to a harbour. such an apparatus should not be 
difficult to produce. 
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Seismology. By Joun Minne, F.R.S., F.G.S. 
Kegan Paul, Trench, Triibner, and Co. 1898. 
tional Scientific Series. 

[First Noticr.] 

As a rule your earthquake man is as great a nuisance as 
your other dear friend the photographer. He insists 
upon your examining with a magnifying glass long series 
of crazy diagrams, and on your inspecting half a dozen 
rickety instruments which fly about erratically whenever 
acab leaves, or arrives at, the nearest railway station. 
The worst of it is that your friendship is at an end if you 
fail to maintain a grave countenance when he, not having 
noticed that a parcel van has suddenly drawn up at his 
front door, points to the leap of his needle and warns you 
to expect next week the arrival from Peru of something 
too horrible to describe. 

_ But Professor John Milne is not of this sort. Having 

lived his whole life in familiar intercourse with earth- 

quakes and played since babyhood with seismographs 
and seismoscopes, he cannot be deceived by their playful 
and fantastic tricks; he knows how to make them write 

& pure sine curve when he wants it, and to introduce the 

third and fourth harmonics when these are required for 

the proof of a scientific law it is desirable to establish. 

He demonstrates to you in the most genial manner that 

you cannot find anywhere on this planet a stable resting 

Place except the writing point of one of his horizontal 

pendulums, and then he explains to you fully the secular 
wanderings” of even these well-suspended points. He 
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makes you dizzy with the history of the rolling of conti- 
nents and oceans and of the crash of mountain ranges, 
but he does it in so interesting and friendly a manner 
that you never cease to feel perfectly safe so long as you 
know that heis in charge of the British Association Seismo- 
logical Investigation Committee. He explains to you 
impartially everybody's formula, and, although you 
find them all at variance, you are not made 
to feel uncomfortable because good solid evidence 
is given that none of them is true, and therefore 
it does not matter that they differ. Indeed, in this 
volume the author is over-conscientious in describing 
fully every unsatisfactory attempt at explanation, and 
every abortive effort at the design of a true recorder. 
No doubt in every department of science the histories of 
past errors are instructive guides, and in all arts failures 
in design are the stepping-stones to a clearer comprehen- 
sion of the true desiderata; but in a semi-popular 
exposition like this, of so intrinsically interesting a 
subject as ‘‘ Earthquakes,” strivings after historical 
completeness seem rather out of place, and a more 
synthetic treatment would better help the layman to 
understand. The science of earth-movements has not 
yet advanced far enough to permit its professional 
students to trust to anything but pure analysis of actual 
results; but at least some elementary laws seem now 
permanently established, and in a book meant evidently 
more for the lay reader than for the specialist, these 
might usefully be brought into greater prominence and 
be built upon to a moderate degree for the purposes of 
exposition. The plan of the book is not systematic 
enough, but it is, nevertheless, absorbingly interesting 
throughout. 

Professor Milne’s first chapters are devoted to those 
enormous gradual upheavals and depressions which pro- 
gress inch by inch throughout the centuries, and which 
result in rock-folding and the formation of continental 
mountain ranges, and the deep pits of lakeand ocean. Then 
comes a preliminary discussion of the immediate causes 
of earthquakes proper. These are apparently the arrival 
of local critical breakdown phases of the above slow 
movements. Next descriptions of the varicus methods 
that have been used to measure these more rapid critical 
movements, and diagrams showing their actual detailed 
character as revealed by the most trustworthy of these 
instruments. This is followed by a discussion of obser- 
vations of the velocity of propagation of the ‘“ quakes ” 
or waves through earth and sea, and an exposition of 
the attempts at mathematical calculation of the elements 
of the problem involved. Then most interesting descrip- 
tions of the sometimes destructive and sometimes hardly 
injurious effects upon engineering and architectural 
structures, and an analysis of the many modifications in 
design that have been proposed as calculated to be pro- 
tective against the more disastrous results of shaking and 
violent strain. Finally, a re-discussion of the scientific 
elements of the whole problem. 

To the engineer the subject is profoundly interesting 
and instructive in more ways than one. First, the con- 
| struction of instruments which will give true records of 
| both slow and fast movements of that portion of the 
|earth’s surface on which they are planted is, without 
doubt, the most instructive dynamical problem the 
student of mechanics can devote himself to. The pro- 
blem of how to get a permanently steady platform hung 
from, or resting on, an irregularly rocking base plate. If 
one could only give a simple and accurately complete 
answer to that question, how many engineering difficulties 
would melt away. Naturally, one’s first hope lies in 
inertia, and therefore in the employment of large sus- 
pended masses. But, unfortunately for the seismographs, 
mass at the earth’s surface is inherently associated with 
weight, and the greater the weight the greater are the dis- 
turbing forces resulting from any movement of the sup- 
ports; no matter what method of support be adopted, 
and no matter whether these disturbing forces called 
into play be direct gravity forces, as in the case of 
suspension by a fine wire or silk cord, or be frictional 
forces indirectly due to weight, as in the case of 
accurately-turned spheres laid upon a horizontal table. 
Moreover, as regards the vertical component of the 
motion, if seems impossible to get rid of gravity forces 
as direct causes of disturbance of our “ steady " indicat- 
ing point. Then all arrangements to arrive at ‘“‘sensi- 
| tiveness’ and magnification of the indication seem 
| inherently liable to vitiation from the result of tilting, 
{and the more so the greater the inertia, and, therefore, 
| the weight, employed. The indicator found most useful 
| by Professor Milne consists of a horizontal jib-beam, 
free at its outer end, and resting by a needle point upon 
an agate or steel plate or cup at its inner end, the jib 
being tied up by a fine guy-cord or wire to the top of a 
vertical post in the base of which is fixed the agate cup. 
| This is made as light as possible, and of different jib 
lengths, according as slow or quick movements are to be 
recorded. It is given a certain amount of gravity 
stability—that is, weight tendency to come to a definite 
zero position on the scale—by placing the joint at the 
top of the post a minute distance out of the vertical line 
through the lower needle-cup joint. By adjusting this 
last small distance the instrument can be given the 
desired degree of astaticism, and this and the length of 
the beam together determine its natural period of swing. 

If the earth movement be a very slow one and the 
natural period of vibration of the pendulum be quick, 
small error in interpreting the record will arise from con- 
fusion between that part due to the natural swing of the 
instrument and that due to the earth movement. Again, 
small error arises from such confusion if the earth move- 
ment be very rapid and sudden while the pendulum 
swing is very slow. 

If any such instrument could be, and were, made per- 
fectly astatic and perfectly frictionless, then the slightest 
impulse communicating momentum to it would set it in— 
perhaps extremely slow—motion, which would continue 
until some fresh contrary impulse were communicated. 
The displacement of the indicator accompanying this move- 














ment would then evidently have no relation whatever to 
the earth movement which started it by providing the 
initial impulse ; its extent, on the contrary, would depend 
more upon the time elapsing between this initial impulse 
and the next following contrary impulse. Such motion 
of the indicator seems to account for most of what are 
termed “ wandering ” records. 

This points to the fundamental difficulty in designing 
these instruments, and in interpreting truly their records. 
Because no “‘ steady mass” can by any possible means 
be supported from a frame or base plate, so that a 
variable motion of its supports will not communicate 
impulses of momentum to it. - Suppose even that gravity 
be wholly eliminated or counteracted—as by floating in a 
non-viscous fluid of identical specific gravity —in an 
indicating beam, and that this beam be struck with a 
tiny impact. There will be a “centre of oscillation ”’ 
corresponding to the point struck, and the result of the 
impact will be an “ instantaneous” rotation round this 
“centre of oscillation.” But this does not mean that 
this centre remains motionless except for the first instant 
of the ensuing motion. This centre does not coincide 
with the centre of mass; the centre of mass moves off 
with a velocity which is maintained uniformly in a 
straight line; with this translatory velocity of the centre 
of mass is combined a rotation, the combination giving 
as resultant a rotation round a changing axis, which for 
the first instant only passes through the point called the 
“centre of oscillation.” Thus, although it is obviously 
desirable to control your indicating pencil from this 
centre, and especially so in recording quick, small 
‘tremors ;’’ still it must not be supposed, as we fear it 
sometimes has been, that it is possible by any conceiv- 
able combination of mechanisms to obtain in your indi- 
cating lever any really permanent steady point. Thus 
the ultimate problem of seismometry is really insoluble 
in a theoretically complete and accurate manner. This 
conclusion is deeply interesting and instructive to the 
student of scientific dynamics. The diagram gives the 
relative motions between pointer and table, both of 
which move, and the separate motion of either can only 
be deduced from the diagram by a laborious, harmonic 
analysis. 

The kind of possible useful modification of a seismo- 
graphic mechanism is well illustrated by the following 
elementary example. Suppose that for the measurement 
of vertical earth-crust motions we use a weight directly 
hung from above by a long slender spring. The period 
of a complete vertical harmonic oscillation of the weight 


so suspended is 2 7 Pe Ee where W is the weight and 
g 


E the elastic modulus of the spring. If, now, the arrange- 
ment be changed by the introduction of a horizontal 
lever fulcrumed to the base plate, and having the same 
spring connected to it at leverage r, and same weight at 
leverage R, then the time of free oscillation becomes 
Rios I pi or is changed in the proportion & It is 
rr Eq’ r ; 
made longer by fastening the weight at a greater dis- 
tance than the spring from the fulcrum, and vice versa. 
At page 66 of Professor Milne’s book it is made to appear 
as if the time were increased as the square root of the 
ratio of the leverages, which, however, is a mistake. 
By this, or any similar device, it is easy to obtain instru- 
ments of either very slow or very rapid periods of free 
elastic oscillation without employing either large sizes or 
inconveniently small sizes. 

Unfortunately, the actual oscillations imparted to the 
indicating parts are far from being free harmonic, but 
are ‘‘ forced” and irregular, and if astatic sensitiveness 
be aimed at, include at any instant more or less of the 
‘* wandering "’ effect. 





SHORT NOTICES. 


The Cyclists’ Touring Club, whose headquarters are at 47, 
Victoria-street, Westminster, has resolved to celebrate this, 
the year of its majority, by very greatly enlarging and improving 
its official organ, the C.7.C. Gazette. A copy of the magazine is 
now before us. It is of demy quarto size, is printed in excellent 
type upon superior paper, and is the product of writers who are 
entitled to rank as experts in their various departments. A new 
and artistic cover, designed by Walter Crane, has supplanted the 
conventional wrapper hitherto employed. We observe that the 
—— of the club has reach the stupendous total of 
54,332. 

Annual Report of the Smithsonian Institution. 1896,—It is satis- 
factory to note that the Smithsonian Institution still continues its 
career of usefulness, and year after year extends its fields of opera- 
tion. The report before us, which is carried only as far as the 
end of 1896, shows that the Institution is in a flourishing condition. 
The general appendix, which forms the greater part of the book, 
consists of papers read before the principal learned societies of 
the world, and previously published in some form. They have 
been well selected, and cover a variety of subjects, from botany 
and Niagara power to folk-lore and ethnology. 


BOOKS RECEIVED. 

List of Members of the Institution of Civil Engineers, Jannary 2nd, 
1899. London: Published by the Institution. 1899. 

Proceedings of the Municipal Electrical Association, 1898. 
Huddersfield : Alfred Judd and Son, Limited. 1898. Price 3s. 6d. 

Lockwood's Builders’, Architects’, Contractors’,and Engineers’ Price 
Book for 1899. Edited by Francis T. W. Miller. London: 
Crosby Lockwood and Son. 1899. Price 43. 

Mathematical and Physical Tables for the Use of Students in 
Technical Schools and Colleges. By Jas. G. Wrapson, B.A. (Dublin), 
and W. W. Haldane Gee, B.Sc. (Lond.) London: Macmillan and 
Co., Limited. 1898. Price 6s. 6d. net, 

American Trade Index. Descriptive and Classified Membership 
Directory of the National Association of Manufacturers of the 
United States. Arranged for the Convenience of Foreign Buyers 
Philadelphia: National Association of Manufacturers. The 
Bourse. 1899. 








AT a meeting of the members of the Automobile Club 
held in London last week a sum of £1200 was subscribed towards 
the expenses of the Motor Car Show which is to be held at Rich- 
mond in June next, 
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A HYDRAULIC VARIABLE SPEED GEARING. 


Tux motor car builder has found no larger stumbling-block 
in bis way than variable speed gearing. It is not that it is 
py any means difficult to vary within certain limits the 
native speed of rotation of two shafts. ‘There are many old- 
established ways of doing that. The difficulty lies in de- 
signing something not too heavy, not too complicated, not 

t expensive, neither wasteful of power nor difficult 








i fp no . . . . : . . . . . 
Q) control—something, in fact, which is as easily regulated as | the cylinder ; but asin this period the casing makes one revo- 
, well-trained horse and far less troublesome and productive | lution, three revolutions of the shaft A are required in order 
of anxiety. It must, moreover, transmit most power at its | to get these two effective strokes; then, as H is a cylin- 
slowest speed, and should give between its maximum and ! der revolving round a fixed crank pin, it would go at just one- 
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minimum an infinite variety of changes. Mr. Hall cannot 
certainly claim all these virtues for the remarkable gear 
which we hope presently to make comprehensible to our 
readers, but the last two, we are willing to testify from 
personal experience, he has certainly secured. A car to 
which his gear is attached, and on which we recently made a 
short run to satisfy ourselves of its capacities, ran at a great | 
variety of speeds, reversed, and climbed a stiff hill without 
the slightest halt. The speed was controlled entirely by a | 
small hand lever, and once the gear was set for any desired | 
rate of progression it required no further attention. Of the | 
drawings given, Figs. 1 and 2 is taken from the specification | 
of @ patent granted to Mr. Hall some timeago. We give them | 
because, although several modifications have been made | 
recently, the principle is not effected, and because the | 
arrangement is clear in this particular design. 
In Fig. 1, A isa shaft driven at a constant speed by a motor ; 
on one end of it is fashioned a crank and crank pin A*. On | 
this crank pin bear the connecting rods of three small | 
cylinders D', set at 120 deg. to each other, and bolted to a 
cylindrical casing D. Through the other end of this casing 
there passes another shaft J’, having a crank pin J. The 
axis of this shaft does not coincide with the centre of rotation 
of the casing, or the centre line of the shaft A. It passes 
through a big excentric bush C, about which the casing re- | 
volves. By rotating J' the crank pin J moves in a circle, 
and at its lowest point its axis is on the same line as the | 
centre of rotation, and of the shaft A. In the drawing it is 
shown in the position in which it is furthest from this point. 
The shaft J' is held firmly by a worm and worm wheel J’, 
by which it can at pleasure be rotated. On the crank pin 
J work three connecting-rods H?, belonging to another set 
of three cylinders, set side by side with the former, and also 
bolted to the cylindrical casing. The diameter of these 
cylinders is greater than that of the others. Between the 
two sets there is a diaphragm D‘, entirely separating them, 
and between each pair of cylinders there is a piston valve F. 
The upper part of all the valve casings are connected together, 
a valve being placed in the circuit. In Fig. 2, which is a 
bastard section, this valve is marked K. The casing is filled 
within entirely with oil or water. Let us observe the action 
of the gear under different conditions. Regard fora moment 
the smaller cylinders only. These are, it will be observed, 
fitted with valves which make pumps of them, so that they 
would draw oil from the crank chamber through the valves 
in their pistons, and deliver it through those in their upper 
ends, whence it would pass out through the passage FE” into 
the connecting circuit above mentioned, and if the valve K 
were open, would re-enter the casing. Suppose that a little 
resistance was exerted on the sprocket wheel D"’, keyed to | 
the casing to which all the cylinders are attached; if K 
were open, and A were revolving, the pumps would simply cir- 
culate the oil with but little resistance, and nothing would 
happen. Suppose now that K was com- 
pletely closed, so that the pistons, having 
drawn a cylinder full of oil, could not get 
rid of it again; a lock would evidently 
take place, and the cylinders would evi- 
dently travel round and round with the 
crank pin. Let us make this quite clear. 
In the sketch annexed, imagine that a 
little single-acting pump is represented, 
Which works in the ordinary manner. 
Suppose now that the piston jams in the 
cylinder, in the position shown, it is evi- 
dent that the whole pump would whirl 
round and round the crankshaft. That 
18 precisely what happens when the oil 
Passages are quite shut in Mr. Hall’s gear. The casing, 
— the sprocket wheel D", revolves at the same speed as 
pe shaft A, driven by the motor, and the car, driven from 
pir ae at its highest speed. Now, suppose that instead of 
it rn y closing the valve K, it was left so much open that 
it offered a certain resistance to the passage of the oil, the 
Y ber gaol would tend to revolve with power proportional to 
at resistance, and with a specd reversely proportional to 
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the resistance on the sprocket wheel. Suppose, again, that 
K is entirely closed but that the valve F is raised to sucha 
position that the oil from the pumps can pass into the big 


cylinders, and suppose that the crank pin J is on the centre | 


of rotation, so that the big pistons have no stroke, then the 
same locking effect would result. Or, again, put J in the 
position shown in the drawing, and suppose that the capacity 
of the big cylinder with that stroke was twice that of the 
pump, it would evidently take two strokes of the latter to fill 
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HALL’S HYDRAULIC VARIABLE SPEED GEARING 


third the speed of the pump shaft A, two effective strokes of | 


the pump thus equalling one of the engine, and in 
this position the machine is a three-to-one gear. At any 
intermediate position of J, and with correspondingly 
shortened stroke of the piston, it would take fewer strokes or 
parts of a stroke of the pump, to equal one stroke of the 
engine, until the limit was reached when J, would coincide 
with the centre of rotation, and the piston H would have 
no stroke, so that the whole casing would revolve at the same 
speed as the driving shaft. 

The action of the gear should now be tolerably clear. We 
have, first, a emall three-cylinder pump driven at a constant 
speed supplying a working fluid to a three-cylinder fixed 
crank-pin engine. Between the pumps and the engine we 
have the distributing valve F, driven by excentric Q, which 
allows the admission and exhaust to take place at the proper 


number of rotations of the casing would be fewer, so that the 
speed can be reduced very considerably—in fact, till the car 
just crawls along. 

The latest form of the apparatus is shown in Fig. 3, in 
| which D!, EK, and G are respectively the pumps, the valves, 
| and the motor cylinders, whilst a new design of the valve K 
is shown. The latter is in this case made to move corre- 
latively with the crank pin J by means of two spiral cams J* 
and J°, and levers connecting them, but not shown in this 
drawing. The effect is to move the spindle N in the direction 
of its length, and to move through this means the bell-crank 
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| levers which raise or lower K. We have not space to devote 
' to a description of all the details, which may be found by 
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those who are interested in Specification 14,826, 1897. It is 
| sufficient to say that the correlation between the crank pin J 
and the valve K is such that only during the time that J is 
moving is the valve K open, but at other times it is kept 
closed except at intermediate speeds. 

We ought to have called attention to the fact that the car 
can be reversed by putting the crank pin J in the correct 
position, so that the moments tending to rotate the casing 
act in the desired sense. 

Few other points need be mentioned. We should, perhaps, 
say that instead of operating the speed worm wheel J* by 
hand gear, it has been found quicker to drive it by friction 
gearing from the main motor. Quite a small lever in front 
of the driver puts this friction clutch in gear, and releases it 
automatically, so that the worm wheel is only rotating as 
long as the lever is being pulled. 
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HALL’S HYDRAULIC VARIABLE SPEED GEARING 


moments. The exhaust oil returns to the casing, from which 
it is pumped to again return through the engine. The whole 
of the differential action depends on the greater diameter of 
the acting pistons and the variability of their stroke. The 
speed of the car is therefore inversely proportional to the 
power. When the speed is least the power is greatest, and 
vice versd, which is exactly what is wanted to give power for 
hill climbing or for combating with heavy loads. Moreover, 
as the transmission is hydraulic, the efficiency is at all times 
ractically the same, the increase of friction when the liquid 
is moving at high speeds being inappreciably greater 
when it circulates slowly. Furthermore, by partly opening 
the valve K, so that a portion of the oil is short-circuited 
without passing through the motor cylinders, it is evident 
that a greater number of strokes of the pump would be 
required to fill the motor cylinders, and, in consequence, the 


In order to keep the casing always full of liquid a quantity 
of oil is kept in a tank over the mechanism, and an artificial 
head is given to it by compressing air above it. This tank is 
connected with the interior of the casing by the pipe O! in 
Fig. 3, which passes through the wide part of the big excen- 
tric bush. In this case the diaphragm D* is dispensed with 
in order to allow the oil free access to all the interior parts of 
the casing. 








MancuEstTeER is the chief centre in England for the 
manufacture of india-rubber, London coming second ; and the 
importance of the industry may be estimated when it is pointed out 
that the raw rubber imported into England from all parts—America, 
Africa, Asia, and Polynesia—reached, in 1897, 15,000 tons, with a 
total value of £5,000,000. Some of this amount would be re- 
exported, but the greater bulk is consumed at this centre, 
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AMERICAN ENGINEERING NEWS. for a complement of seventy men, officers and crew, and for a| ECONOMY TEST OF A UNIQUE FORM OF FER) 
large scientific staff. When completed next spring, the vessel will PUMP.* s 


( From our own Correspondent, ) 
engine is a two- 


A nxew steam engine.—The new Dow ations —— 
e Woolf principle. 


—— inverted vertical compornd engine on t 
The cylinders are placed as close together as ible, with the 
valves and steam passages between them. The high-pressure 
cylinder exhausts directly into the low-pressure, the up-stroke of 
the one coinciding with the down-stroke of the other. Each 
cylinder has a combination admission and exhaust valve at each 
end, the valves being of the rotary type, and all operated from 
one wrist plate, as in the Corliss gear. The high-pressure valves 
are cylindrical, allowing the steam to pass through them from end 
to end. The weights of reciprocating parts are balanced, and 
under normal load and pressure the work done in each cylinder is 
exactly thesame. The valve always receives the same degree of 
movement, regardless of the point of cut-off, so that ridges cannot 
be formed in the seats. The valves on the low-pressure cylinder 
have no cut-off, but close the connecting passage before expansion 
is completed, so as to leave the port filled with steam at a higher 
pressure than that within the low-pressure cylinder. As the one 
valve controls both admission and exhaust, the volume of the 
rts is only half that required when separate valves are used. 
‘he wrist plate is driven by a horizontal rod connected with the 
excentric rod by means of a bell crank. The cut-off movement is 
taken from the crosshead, and communicated through a vertical 
rod, in the slotted upper end of which slides a block connected to 
the governor. Rods from the block operate two rocker arms, 
which also carry connecting-rods to the cut-off plates in the valve 
stems. The block is balanced to move freely under the control of 
the governor, and its position determines the point of cut-off, 
which may vary from no admission to { of the stroke. The valve 
motion is designed to give a quick opening and closing of the 
valves, 

Wooden caissons for preumatic fovndations,—In the construction of 
a handsome dweiling-house in Sixty-second-street, New York, a 
somewhat novel system has been used for sinking the foundations 
through mud, sand, and hardpan. The building is five storeys high, 
45ft. by 100ft. in plan, and has its steel skeleton frame supported 
by eight caissons filled with concrete and capped with thick 
masonry. The caissons are from 25ft. to 30ft. apart, centre to 
centre, and are sunk to solid rock at depths of 40ft. to 52ft. 
Each caisson is a wooden cylinder, 6ft. 74in. outside diameter, 
built of plank staves, 34in. by 54in., cut with radial sides and 
having slip tongue joints with tongues lin. square. Within the 
eylinder are angle icon rings bolted to the staves, and the roof is 
a broad steel ring, leaving an aperture for the working shaft. The 
cylinder is in sections, put together by riveting ther the 
internal angle iron rings at the ends of the sections, cutting 
edge consists of a vertical ring of plate, stiffened by an angle iron. 
The shaft carried up from the roof of the working chamber inside 
the caisson is vertical in section, but with a bulge in one side. 
Inside this bulge, the caisson shell is cut in slots, forming a ladder, 
the outside plate retaining the air pressure and leaving room for 
the feet wed hands of men using the ladder. The air lock is 
cylindrical in form, with top and bottom gates or doors which are 
operated simultaneously, in different directions, by one man. 
Although blasting had to be resorted to in order to break up some 
of the obstructions encountered, none of the caissons were 
damaged. As soon as a cylinder was in position and the working 
chamber had been filled with concrete, the air lock, caisson shaft, 
and steel roof of working chamber were removed, and the cylinder 
then filled with concrete. In this way three sets of locks, shafts, 
and roofs sufficed for the eight cylinders, 

Steam stamp miil,—In a recent test of the Woods steam stamp 
for mining purposes, the mill reduced 112 tons of hard quartz to a 
40-mesh size in 342 hours, or nearly eight tons per twenty-four 
hours, On gold ores of average hardness the capacity is from 
eight to fifteen tons perday. The stamp mill has an inverted U 
frame, with vertical legs and a semicircular top, the latter being 
bolted to the former, so that by the use of distance pieces any 
wear of the stamp or die can be taken up. The mill much 
resembles a steam hammer, a vertical cylinder being at the top of 
the semicircular part of the frame, the piston-rod of which carries 
the boss or stamping head which works up and down in the mortar 
containing the ore. The mortar stands in a foundation independent 
of the frame foundations. Three sides of the mortar are employed 
for screening purposes, and give ample space for the discharge of 
the pulp. Amalgamation can be effected in the mortar, The 
piston, piston-rod, stamping head and shoe, weigh together about 
050 1b.. and the drop or length of stroke can be regulated at the 
will of the operater. The piston is 5}in. diameter, piston-rod, 3}in, 
and stamping shoe, 8in. From 601b. to 701b. of steam pressure is 
employed, or the mill can be worked by compressed air. A simple 
ee valve is operated by a tappet on the piston-rod, engaging a 

lJ-crank lever as the Pde. reciprocates, alternately opening 
and closing the . The reciprocation is rapid, and 200 blows 
per minute can be delivered, the number, however, being largely 
governed by the ability to keep the die thoroughly covered with 
material. e mill is entirely grease proof. The ore is fed auto- 
matically by a Woods ore-feeder, designed for both wet and dry 
feeding. The weight of the mill complete is about 4000lb. It was 
built at the Allis Works, 

Power plant of a business building.—The new building of the 
Hargadine Dry Goods Company is 109ft. by 225ft. in plan, eight 
storeys high, built of brick and stone, with wooden floors of the 
** slow-combustion” type. Its total cost, inciuding mecbanical 
equipment, was £60,200, or 5d. per gross cubic foot, and 64d. per 
cubic foot heated. This includes £22000 for the Luxfer prism glass 
in the windows, and £1800 for a fire-sprinkler system, For heat- 
ing, lighting, and lift service, compound engines and electric lifts 
were adopted, requiring 303-horse power in boiler capacity. Three 
150-horse power boilers of the O’Brien water-tube type have been 
put in, two being for regular work and the third for reserve. The 
boilers have the Hawley down-draught furnace, and 94 square feet 
of heating surface per horse-power. There are three Weston- 
Imperial centre-crank high-speed non-condensing automatic 
horizontal tandem-compound engines of 125-horse power, with 
cylinders 12in. by 14in. and 20in. by 14in., running at 260 revolu- 
tions. Each is directly connected to a 75-kilowatt generator, 
delivering current at 220 volts for 200 arc lamps and 600 incan- 
descent lamps, and for the motors of the eight Sprague electric 
lifts, ash hoists, &c. There are four lifts with solenoid control, 
and of the overbalanced single-worm drum type. The others 
have pilot-motor control and double-worm gear ; they vary from 
a live load of 147 lb., with a speed of 268ft. per minute, and 3°14 
kilowatt hours per car mile, to 40001b. with a speed of 152ft. per 
minute, and four kilowatt hours per car mile. With light loads 
ascending and heavy loads descending there is a return current to 
the line. The efficiency in kilowatt hours per car mile increases 
but slowly with the increase in loads. The exhaust steam is used 
for heating, and can be supplemented by live steam if necessary. 
The Paul system is used, with 18,073 a og feet of radiating 
surface, or one square foot to every 128 cubic feet of space to be 
warmed, Two Hoppes feed-water heaters are put in, the large 
capacity being requisite to allow of the heaters being used as 
receivers and. é¢xpansion tanks, 

Marine notes.—The new steamer Pathfinder, for the United 
States coast survey service, has recently been launched. It is 
196ft. long over all, 165ft. long on the water-line, 334$ft. beam, and 
20ft. deep, with a draught of 11ft. on a displacement of 875 tons. It 
is driven by a triple-expansion engine and single screw, giving a 
speed of 12 knots per hour. The bunker capacity is 250 tons, 
giving a steaming radius of about 7000 miles at moderate speed. | 
For auxiliary work there is a spread of about 4500 square feet of 
canvas, the vessel being rigged as a brigantine. A complete 


go round Cape Horn and take up survey work on the Alaska 
Coast. The torpedo boat Davis has made an average speed of 234 


averaging 382 revolutions per miuute. 


before the trial. 
will muke the required speed of 20 knots. 


powerful engines and boilers at the Brooklyn navy yard. The 
masts and yards have been replaced by two military masts, and 
changes have been made in the armament. The battleship 
Wisconsin was launched at San Francisco on November 26th. It 


normal displacement of 11,525 tons, The engines will develop 
10,000-horse power, and are expected to give a speed of 164 knots, 














equipment of the latest surveying instruments and appliances will be 
carried, and also a special sounding apparatus, There are quarters 





Fig. 1 


There will be four 13in, rifles in Hichborn’s oval balanced turrets ; 
sixteen 6in, rapid-fire guns, and a large secondary battery. 








YUMUIDEN CANAL, —The Dutch Governmentis promoting ascheme 
for improving the Yumuiden Canal from Amsterdam to the sea, so as 
to allow of the largest vessels, drawing up to 27ft. of water, reaching 
Amsterdam without breaking bulk. The cost is estimated at 
7,500,000 florins, 10 per cent. of which has to be provided by 
the city of Amsterdam. 
years. Up to January Ist, 1898, the State has spent about 
39,000,000 florins on the making and maintenance of this waterway. 


DEATH OF Mr, SEEKINGS.— Many of our readers will hear with | 


regret of the death of Mr. J.J. Seekings, J.P., which took place 
at his residence, Holmehurst, Barnwood, Gloucester, last week. 
Mr. Seekings was born in Birmingham on February 26th, 1839, 
and was the eldest son of the late Mr. John Read Seekings, of 
Five Ways. He learned the profession of a mechanical engineer, 
and entered into business with Mr. Bellis, well known as an 
engineer, under the style of Bellis and ory, He withdrew 
from the firm on account of the large amount of Navy work taken, 
and went from there to Rochdale, where he spent a few years in 
cotton spinning. In March, 1870, he came to Gloucester, acquiring, 


knots on an official trip of two hours’ duration, the engines | 
The Mackenzie only | 
attained 18 knots, owing to a failure of one of the blowers just | 
It is expected that when in proper condition it | 
The cruiser Chicago, | 
which was built in 1895, has been equipped with new and more | 


will be 368ft. long, 72ft. 3in. beam, with a draught of 234ft. on a | 





By F. MeriaM WHEELER, Member, 


DvuRING the past few years considerable attention has been given 
to the subject of steam economy of the auxiliar machinery on 
steam vessels, particularly those on warships, where a saving of 
coal has much to do with the steaming radius of the vessel. (ng 
of the most interesting Bas say on this subject was read by P.A, 
Engineer W.W. White, United States Navy, at the last meeting 
of the Society of Naval Engineers, and some remarkable figure, 
| were shown in regard to the test of the auxiliaries of the United 
| States cruiser Minneapolis— from the dynamo engines down ty 
| smallest steam pump. In taking part in the discussion of My 
| White’s paper, | particularly referred to the economies of the 
| pumps u in this warship, which economies varied very much 

according to the speed and egg the pumps were operated, 

‘Inder favourable conditions—as 
for instance, in the full - power 
trials of the United States warships 
—it has been found that in the case 
of the main feed pumps the ayer. 
age indicated horse-power developed 
by such pumps is about one-half of 
one per cent. of the indicated horse. 
power of the main engines, | 
mention this fact to show that feed 
pumps use more power than any 
other puinps of a vessel. It will 
therefore seen that the feed 
ap is quite an important auxi 
iary, and everything should be done 
to improve its economy in the use 
of steam. For this reason | have 
given considerable attention to the 
subject, and take pleasure in now 
bringing to the notice of the Society 
the “ economy test of a unique form 
of feed pump” recently conducted 
in England in which the economy 
was quite remarkable, compared with 
that of the ordinary type of steam 
pumps employed for sealing boilers, 

Now, it has been shown by tests 
made, not only by Mr. White, but 
many others, that the steam con. 
sumption of a feed pump of the 
duplex type—the one most com 
monly in use of the vessels of the 
United States Navy—will average 
about 120 lb. weight of steam per 
indicated horse-power per hour. 
In the tests made on the Minnea 
polis the very best economy shown 
in the case of the main feed pumps 
was a little over 93 lb., while the 
poorest showing—i.e., when one of 
the main feed pumps was supplying 
the donkey boiler, and consequently 
running at an abnormally low rate of 
speed—was over 2001b. per indi- 
cated horse-power per hour. The 
particular pump my paper refers to 
did its work with an expenditure of 
only 52 lb, of steam per indicated 
horse-power per hour, which, consi 
dering the fact that it was quite a 
small unit, is a most excellent 
showing. In other words, this 
special form of pump uses consider 
ably less than one-half the steam 
required ordinarily by a duplex 
pump of the simple type. 

The test referred to was con- 
ducted by experts connected with 
the engineering ng or mama of the 
well-known engine builders, Me:srs, 
Willans and Robinson, at their works 
in Rugby, England, and was for the 
benefit of the British Admiralty, 
who were represented by Mr. An- 
stey, the chief assistant of the chief 
constructor of the Admiralty. There 
were also present Mr. Keigbly, 
representing Messrs. Thonycroft and 
Co.; Mr. Krohn, representing Messrs. 
Yarrow and Co.; and Mr. Hobbs, 
representing the Chester Engineer- 
ing Company; also Mr. Powel re- 
presenting the Blake and Knowles 
Steam Pump Works, of London. 

The feed re. tested consisted 
of a pair of Blake “Simplex 

vertical double-acting steam pumps, arranged on the cross-compound 
| plan—see engraving of perspective view, Fig. 1—the high-pressure 
| side having 6in. diameter steam cylinder, 34in. diameter water 
| cylinder, 8in. stroke; and the low-pressure side having ‘in. 
diameter steam cylinder, 34in. diameter water cylinder, 8in. stroke, 


ai 





The work has to be completed in ten | 














in association with Mr. Ellery, the Quay-street Ironworks, from | 


the late Mr. Fulham Harris. Subsequently the firm of Seekings 
and Ellery became that of J. J. Seekings and Co., and Mr. Seek- 
ings carried on the business for a considerable number of years, 
disposing of it in March, 1889, to Mr. William Sisson. As an 
engineer, one of Mr. Seekings leading specialities was in combined 
engines and boilers, of which he had a very neat, compact, and 
efficient design, and of which he made a large number, not only 
for this country, but also for abroad. This design earned him the 
award of many medals and diplomas of various Australian and 
other exhibitions. Mr. Seekings also made a speciality of high- 
class launch machinery, and he turned out’ a large number of sets 
of various sizes for home and abroad. His productions in this 
line were very highly approved, and were in great favour amongst 
Thames launch owners and builders. A-great many of these sets 
are still running. Mr. Seekings had great innate ability as an 
engineering designer; and his productions, from their excellent 
proportions and arrangement, commended themselves to the judg- 


ment of the qualified technical observer as well as, in point of | 


finish and performance, to the ron-professional eye, 














Fig. 2 
} 
| 

Fig. 3 

Fig. 4 é 








As shown by the engraving, the steam was first used in the 6in- 
| cylinder, and then expanded into the Qin. cylinders ; from the 
| latter the exhaust was condensed and carried to the. weighing 
apparatus. Both water cylinders were connected to the one 
* Read at the annual meeting, Amcrican Society of Naval Architects, 

| Now York, November 10th and 11th. 
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suction from level of the water in the supply well to the level of | The former test is designated as ‘‘ A,” and the latter as ‘‘ B,” of 
the discharge valves in the pump cylinder was 19ft , to which | which the following are the particulars :— 


should be added about 2ft. to represent the friction in the suction 
connections. The discharge of each pump led into a Y connection 
as shown, and the discharge pipe was provided with a gate valve | 
sufficiently throttled to put on the pump cylinders a pressure of 
about 2001b. per square inch —which, by the way, will be about the 
pressure these pumps are to feed against when installed in the 
torpedo boat for which they were built. 

| desire to call attention to an important feature of this arrange- 
ment of pumps in that it has all the advantages of the duplex 
system, so far as the continuous flow of the water is concerned, and 
yet either side can be run as a separate pump in case of accident to 
the other side, Then, again, the economy of compounding is 
secured with but two steam cylinders instead of four, as would be 
the case of a compound duplex pump. ‘Therefore there is less 
joss of steam from cylinder condensation, clearance is also reduced 
toa minimum, as the valve gear of one pump is not operated by 
tho opposite pump, as in the duplex system ; consequently, one 
side can make a full aad complete stroke without interference from 
the other side of pump. 

The arrangement for testing—excepting the naked pipe that 
supplied the steam—was a3 complete and perfect as could te 
desired, For condensing the steam a surface condenser was em- 
ployed, with tubes having only screwedtjoints— W heelerdoub!e-tul e 


MAIN STEAM 


Test ‘A.”—Compound. 
Duration of test .. .. .. +» «+. 20°55 mioutes 
Speed per minute each side... 40 double strokes 
—— lengthof strokes .. .. .. .. .. 8°06in. 

Initial steam pressure per squareinch .. ., 112°5 Ib. 
Mean steam pressure per square inch high- 


pressure cylinder .. .. .. .. «- .. 58°06 lb 
Mean steam pressure per square inch low- 

pressure cylinder .. .. .. .. .. .. 30°28Ib. 
Power developed by high-pressure cylinder .. 2 54 I.H.P. 

a oa low-pressure cylinder .. 3°07 I.H.P 

Total power developed by both steam cylinders 5°61 1.H.P. 
‘Yotal weight of water collected... .. .. .. 100Ib. 
Weight of water collected perhour.. .. .. 22 Ib. 

99 pa per I.H.P. per hour 52°04 lb 


28°35 minutes 
54 double strokes 


Test ‘* B.”—Simple. 
Duration of test arn te ee 
Speed per minute .. 


Average length of stroke .. .. .. .. 8°05in. 
Initial steam pressure per square inch .. 67 °5 Ib. 
Mean steam pressure per square inch 62°23 Ib. 
Power Goveleges <. 2. ce ce se 3°961 L.H.P. 
Total weight of water collected. . 175 Ib. 
Weight of water collected per hour .. .. 370 Ib. 


per I.H.H. per hour 93°41 Ib, 


” ” ” 














cylinder, and Fig. 2 the diagram from the low-pressure cylinder 
when the pumps were running compound ; Fig. 4 shows the diagram 
from the pump running “simple ”—single pump. 

The steam valve mechanism is very simple, and is shown by the 

sectional view of the pump—see Fig. 5; it will be seen that the 
valve rod, so called, has no valve directly attached to it as is usual ; 
it merely rotates the auxiliary piston, which latter combines within 
itself the —- valves. This rotating motion is a great advan- 
tage, as it frees the auxiliary piston from possibility of sticking for 
any reason, causing the pump not only to be positive in its action, 
but securing uniformity of wear. The rolling movement given this 
auxiliary piston by means of the ‘‘valve rod” and the intermediate 
—s pin or tongue, opens and closes the auxiliary ports, 
which, in turn, control the steam to operate the auxiliary piston, 
moving said piston back and forth across the main steam cylinder. 
The auxiliary piston, like the main piston, is packed with spring 
rings. 
A plain D slide valve is attached to this auxiliary piston, which 
valve supplies steam to the main cylinder through the two sets of 
ports, «.¢., the main steam ports and the starting ports. By this 
cross arrangement of steam chest and valves, the pump can work 
just as well vertically as horizontally. A drawing, giving general 
arrangement of the pump and the steam pipes, is shown by Fig. 6, 
particular attention being called to the manner of opening and 
cising the globe valves and cocks on the steam and exhaust pipes, 
in order %o operate the pumps conjointly as 
a compound machine, or separately as simple 
pumps. 

Let us consider the practical advantage of this 
unique form of feed pump. It not only repre- 
sents minimum weight and space, but es the 
advantage of containing within itself, so to speak, 
an auxiliary or spare pump, as either side of the 
pump can be operated independently, as before 
mentioned, should occasion require. As regards 
the amount of steam that can be saved by this 
syst2m, there is no doubt but that the pump will 
save its own weight in coal in twenty-four hours’ 
steaming. 

As an illustration, this particular pair of pumps 
with the attachments shown weigh about half a 
ton, and handled during the test at the rate of 





17,570 lb. of feed-water per hour. Now this 








amount of water would supply the boilers neces- 
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Fig. 5 


pipe having a length of 70ft. with five bends, The height of 
system—the same being tested to 2001b. per square inch, so there 
was no suspicion of | . The condensed steam was carefully 
weighed in a perfectly balanced collecting tank. A small air ~— 
was used simply for drawing off the water of condensation an 
discharging same to the weighing tanks forming little or no 
vacuum. 

It was the intention of forming no vacuum in order to have this 
compound pump run under tbe usual conditions when exhausti 
into an auxiliary feed-water heater, the latest and most economica 
method in use. The length of stroke could be accurately measured, 
as metal pointers were attached to the piston-rod crossheads. The 
length of stroke was easily regulated, as one of the special features 
of the “Simplex” valve gear, is the arrangement of the adjust- 
able collars on the valve rods so that proper length of stroke can 
be obtained for all speeds, even when the pumps are in operation. 
The testing apparatus at Willans and Robinson’s works is one of 
the most ome 


ete and perfectly arranged in Great Britain. The 
weighing of the water se the test was done automatically by 
electrically ted attachments, so that great accuracy was 





obtained and the time observations were taken to a fraction of a 
second, 

Two tests were made :—First, by running the pump compound ; 
and, secondly, by shutting off entirely the low-pressure side and 
running the high-pressure side as a simple pump. As mentioned 
above, the economy of the pumps when running compound was at 
the rate of 521b. weight of steam per indicated horse-power per 
hour, while the econoiy of the pump running as a simple pump 
be at the rate of 83°41 Ib, per indicated horse-power per 

our, 


BLAKE® AND KNOWLES STEAM PUMP 





sary to operate a marine engine of the triple- 
expansion type of about 1100-horse power. The 
power of the pump as noted in the compound test 
was 5°61 indicated horse-power, or about one-half 
of one per cent., of the power of the engine above 
given. On the basis of a saving, of say, 70lb. 
weight of steam per indicated horse-power per 
hour over and above what would be ordinarily 
used by a duplex pump of the simple type, it 
shows a total saving of steam—feed-water—of 
about 3931b. per hour, or, say, 50lb. of coal per 








Fig. 6 


* It will be noticed that these tests were of short duration, but ; 
they were amply long to demonstrate the economy of the pumps 
under the conditions given. The so-called system of “flying test, 
in the opinion of the writer, is one of the best when the testing 











apparatus is electrically operated. Indicator diagrams, taken 


hour, on a basis of about 8lb. of water per pound 
of coal, for the rate of boiler evaporation. This 
gives a total saving of 12001b. of coal per twenty- 
four hours, which it will be observed is somewhat 
more than the weight of the pump, co that I am 
rather understating than overstating the case. Or, 
as compared with the single system of feed pump, 
the cross-compound ‘‘ Simplex” would save its 
weight in coal in forty hours. There is no doubt 
but what with large size pumps, and with steam 
pipes covered, the economy of the “Simplex” 
compound would be even better than that shown in 
these tests. 

Taking the case of a large transatlantic steamer 
developing 30,000 indicated horse-power, which I 
understand will be the engine power of the new 
White Star s.s, Oceanic now building, the amount 
of coal that could be saved on a trip—say, of five 
and a-half days—would be about 7/ tons by the 
use of a system of feed pumps of this cross- 
compound ‘ Simplex” type as compared with the 
duplex system; or a saving of about 44 tons of 
coal as compared with the single system of feed 
pump. This saving in coal not only represents 
an expenditure of many dollars, but also consider- 
able saving of space, which could be made available 
for cargo or other purposes affording a revenue, 
thus not only saving ee at one end, but 
adding at the other end. Much has been done 
during the present decade to improve the economy 
of the steam engines, and some remarkable results 
have been secured ; but very little, however, has 
been accomplished in the line of steam economy in 
the auxiliaries, such as steam pumps. There is 
every reason, therefore, why refinements in this line 
should be encouraged. 

To run the two pumps together on the compound 
principle, open wes A and close valve B, and set 
the three-way cocks C and D as shown in Fig. 7. 
The high-pressure cylinder will then exhaust 
into the low, and the low will exhaust into 
the main exhaust pipe through the three-way 
cock D. 

To run the high-pressure pump alone, open 
valve A and close valve B, and set the three- 
way cocks C and D as shown in Fig. 8. The 
high-pressure cylinder will exhaust through the 
cocks C and D directly into the main exhaust 

ipe. 
. ‘o run the low-pressure pump alone, close 

valve A and open valve B, and set the three- 

way cocks C and D as shown in Fig. 9. Live 

steam will then pass through the cock C directly 
into the low-pressure cylinder, and the exhaust from the low 
will pass through the cock D into the main exhaust pipe. 








THe Exports OF PETROLEUM AND PETROLEUM PropUctTs from 
the United States for the first ten months of the past year amounted 
to 844,602,871 gallons, against 820,829,840 gallons during the 
corresponding period of 1897. 

LECTURES AT THE TECHNICAL COLLEGE, Finspury.—We would 
call attention to two special courses of six lectures, about to be 
given at the Technical College, Finsbury, particulars of which will 
be found in our advertising columns. Most of our readers know 
the different meanings which may be assigned to the term, 
‘thermal efficiency,” as applied to steam engines. A Committee 
of the Institute of Civil Engineers have recently considered the 
subject, with a view to recommend what single definite meaning 
should be attached to ‘‘ thermal efficiency ;” and to recommend a 
method of stating engine performance. Their report has been 
issued, and it is with the object of making known and exemplify- 
ing this report that one of the special courses has been arranged 
by Professor Dalby. The other course, by Mr. T. C. Mein, of the 
locomotive department of the Great Eastern Railway, Stratford, is 
devoted to the consideration of the construction of railway 
carriages from a technical point of view. Modern rolling stock is 
complex. Many coaches two continuous brakes, warming 
apparatus, electrical communication, ee lavatories, and some 
have been fitted for dining saloons. ese modern developments 
will be considered and illustrated. This course is on alternate 





from the steam cylinders when running compound and simple, are 
herewith contd Fig. 3 is the diagram from the high-pressure 


Thursday evenings during the next few weeks. 
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HYDRAULIC INTENSIFIER PUMP FOR LARGE 


TUNNELLING SHIELDS. 

WE illustrate above a new intensifier pump for use with 
large tunnelling shields, which is now being supplied by 
Messrs. Hayward Tyler and Co., and which has a number of 
interesting points. The intensifier consists of a central 
motor cylinder placed between two pump cylinders, and 
separated from them by means of cast iron distance pieces. 
The motor cylinder is Tin. in diameter; it is of cast iron. It 
is fitted with a gun-metal piston, which is provided with two 
gun-metal piston-rods, 3in. in diameter, which are elongated 
to form the plungers of the high-pressure pumps. This piston 
is made all in one piece with its piston-rods. The pump 
barrels are of gun-metal, as also are the valve boxes, valves, 
and springs. There is a special valve gear for the motor 
cylinder, with an auxiliary valve for actuating the main 
slide, which auxiliary valve is worked by a lever from the 
pump plunger. At each end of the motor cylinder is fixed a 
small gun-metal valve, by means of which the speed of the 
pump can be regulated. U leathers and packing rings of 
special form are fitted to all working parts, and white metal 
rings are used for the joints of all flanges. The exhaust from 


the motor cylinder is discharged into a receiver, from which | 
the pump plungers suck, so that the water from the working | 
This receiver | 


cylinder is used again for the high pressure. 
is provided with a syphon pipe as shown, to ensure a constant 
supply of water from the pumps. The intensifier is designed 
for working with a pressure of 750 lb. per square inch in the 
motor cylinder, which is increased to a pressure of 2240Ib. 
per square inch in the pumps, which are provided with spring 
relief valves arranged to blow off at this pressure. The speed 
of the intensifier is thirty double strokes per minute. 








AUSTRALIAN NOTES. 
(from our own Correspondent.) 


A BILt has been passed by the New South Wales Parliament for 
the construction of a railway from Byrock to Brewarrina, with the 


following innovation in regard to the working :—‘‘ Crown lessees in | 


the district served by the railway to pay, until the railway shall 
become self-supporting, }d. per acre rent additional totheir present 
or ordinary assessment, such additional rent to be credited to the 
Railway Commissioners.” 

The gold ovtpat at Western Australia was for the month of 
November 111,783 ounces, as against 75,000 ounces for the corre- 
sponding month of last year, e total for the eleven months was 
950,866 ounces, as against 675,980 ounces for the twelve months of 
last year. Notwithstanding a record output of gold, the revenue 


continues on the decline; up to date the receipts have fallen | 


£200,000 below the Premier’s estimate ; the principal decreases 
being—customs, £18,000 ; land, £800 ; railways, £3750 

In New South Wales the gold produced during the month of 
November was 33,492 ounces, the total yield for the eleven months 
being 285,9294 ounces, 

The New Zealand official Year-book for 1898, prepared by the 
Registrar-General—E. J. von Dadelszen—has just been published, 
and deals with every possible subject pertaining to that colony. 
The subject matter covers 653 pages. On the subject of graving 
docks and patent slips, the following interesting informationis given, 

The Auckland docks, which, with machinery, appliances &c., cost 
£207,000, have the following dimensions :— 


Calliope Auckland 
Dock. ck, 
Length over all 525ft. 312ft 
Length on floor 500ft. 800Ft 
Breadth over all 110ft. 65ft. 
Breadth on floor .. 40ft. 42ft. 
Breadth atentrance .. .. .. .. .. «- « SOft. sft. 
Depth of water on sill at high water (ordinary 
MU EIGOR wk. oc, or oe ce cx 0s EE ‘ve. ton eee 
35,647 tons, 


During the year 1897, 113 vessels, with a total of 
made use of the Auckland graving duck, while fifteen vessels, 
representing an aggregate tonnage of 21,240 tons, occupied the 
Calliope Dock. There are also graving docks at Lyttleton and Port 
Chalmers, capable of receiving almost any vessel trading in those 
waters. 

West Australian Railwrays.—During the year ending 30th June 
last, twenty-two miles of additional lines were opened for traftic, 
making a total of 992 miles of railway, of which twenty-six miles 
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are double line. ‘There are at present various extensions in course 
of construction, aggregating 357 miles, all of which are to be 
completed before the end of the year. 








CATALOGUES. 





Tolch and Co., Fulham, London.—Illustrated price list of oil 
engines and launches, 

Milwaukee Harvester Company, Milwaukee, Wiss., U.S.A. 
Agents: Griffin and Co,, Finsbury-square, London,—Illustrated 
catalogue of agricultural implements. 

The Niles Tool Works Company, Hamilton, Ohio.—A stout 
demy octavo volume, illustrated with wood cuts and process blocks 
of a great variety of machine tools. It is divided into parts for 
convenience of reference. A description and certain leading par- 
ticulars are appended to each cut. 

Gresham and Craven Limited, Manchester. Illustrated catalogue 
of injectors, ejectors, and railway specialities.—The specialities 
include Gresham’s steam sanding apparatus, which is now so exten- 
sively used on locomotives, and Gresham’s railway carriage warming 
apparatus. The general get-up of this book is thoroughly in 
keeping with the best modern idea. 

John Lang and Sons, Johnstone, near Glasgow. Lathes.—It is 
not often that we have seen a better illustrated catalogue of 
machine tools than the one in front of us. Nearly all the illustrations 
are wood engravings of the highest quality, and it is a pity that one 
or two inferior half-tone photo blocks were allowed to creep in 
and mar the otherwise all-round excellence of the book. 

J. Stone and Co., Deptford. Electric lighting for railway 
carriages,—This book contains illustrations of railway vehicles, 
lighted on Stone’s system employed on some of the leading lines, 
including interiors of the ‘‘ Royal” train belonging to the Great 

| Western Railway Company, and the South-Eastern Company’s new 
| vestibule cars. This is the system mentioned in these pages as 
| being adopted on the Midland Railway last week. 

The British Thomson-Houston Company, Limited, Cannon-street, 
London.—We have received this company’s album, entitled ‘‘ Appli- 
cations of Electric Power.” It contains a collection of illustrations 

| of electrical apparatus for the operation of pumps, hoists, cranes, 

and various other machinery. As a record of the numerous 

| applications of electric driving, this album appears almost complete. 
The illustrations are all reproduced by the half-tone process, which 
leaves little to be desired when the originals are good ; but, judging 
from some of the illustrations before us, the photographs have been 
anything but satisfactory, and would have given better results in 
the hands of the wood engraver. 








BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS, — On 
Saturday evening, at the Grand Hotel, Colmore-row, Mr. Job Cox 
delivered his inaugural address to its members. He referred to 
the strike in the engineering trade, remarking that it was im- 
possible to say how far such national calamities assisted foreign 
countries to increase their exports. During the first eleven months 
| of the past year the exports had been 154 millions. There had 
| been a falling off of a quarter of a million in hardware ; one of the 

staple trades of their city. Such a state of things was to be 
regretted. He did not think it was in any way due to the 
mechanical engineers, who, if they worked under the same condi- 
| tions of hours and labour, could work as cheaply and as efficiently 
| as any foreigner in any part of the world. Since the passing of 
| the Workmen’s Compensation Act the employers of labour had had 
| thrust upon them an increased liability owing to the heavy 
premiums charged by insurance companies against accident. He 
suggested the advisability of employers in various trades combining 
| for the purpose of mutual insurance. During the past year the 
| City of Birmingham had witnessed further considerable progress 
the Welsh water scheme ; and the authorities now asked for 
sums of money for other projects, for electric lighting, drainage, 

&c., the total cost of aukenuak considerable alarm ; but, after 

all, there was some satisfaction in the knowledge that this huge 

expense was not for maiming or killing men. It was to make the 

ratepayers more happy, more comfortable and healthy, and for 

the prolongation of life. Reviewing the growth of the Association, 

Mr. Cox remarked that the pier Bed, ie now risen to 245, He 

hoped that in the course of the year they would break record. 

The statement of accounts for the half-year ended December 
‘ showed a balance in hand of £261 4s, 14d, 


| wit! 


THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE first quarterly meeting of the Midland iron trade for 1 99 
at Birmingham to-day—Thursday—was well attended, and a good 
deal of business was done, notwithstanding high prices, and not. 
withstanding, also, that in not a few cases buyers and sellers had 
come to terms before the gathering took place. Indications of 
the genuineness of the present trade revival were evident on 
every hand, and the Fe expressed to me by some of the best. 
informed members of the trade was that things were brisker than for 
some years past, and that a continuance of the activity could be cop. 
sidered reasonably probable for some time ahead. Some members of 
the trade declare, indeed, that not for five years past have prospects 
been so good. Some members of the Marked Bar Association were 
understood to be in favour of a rise, but the majority deemed it 
better not to P aso prices up too fast, and this material, which way 
in excellent demand, remained, therefore, without change at £8, 
which was the figure fixed in October last. Previously to that they 
stood for nearly two years at £7 10s., to which figure they were 
advanced from £7 in December, 1896 ; it being in January, 1895, 
that they subsided to £7 from £7 10s, The second grade iron of 
the marked bar firms keeping, as usual, half a sovereign below 
‘*marked” bars, were quoted £7 10s. For ordinary merchant 
bars sellers were asking £6 lds. to £7, and getting it without 
trouble. 

The members of the Unmarked Bar Association, who have been 
gradually raising prices for some months past, presented a firm 
front; and notwithstanding the efforts of buyers to get better 


terms, they adhered to the resolution passed a week previously, 
and quoted strongly, therefore, the new figure of £6 15s. Since the 


Association was formed, four years ago, bars have risen nearly £2 
per ton ; the general price at the time of the Association’s establish- 
ment being as low as £5, with sales taking place in a few 
instances at £4 17s, 6d. The present price of £6 lis, is 
123. 6d. above the £6 2s. 6d. quoted this time last year, 
Considerable arrears of orders and heavy new buying 
characterised this department of the market. Galvanised 
corrugated sheets sold well at £11 to £11 10s, in bundles, f.o.b, 
Liverpool for common sorts, or £1 better than the price ruling 
in January, 1898, Black sheets were in large sale at £6 17s, 6d. 
to £7 2s. 6d. for singles, £7 2s. 6d. to £7 5s. for doubles, and 
£7 15s. to £8 for trebles, Galvanised sheets were in most cases 
12s, 6d., and in some instance 17s. 6d., dearer to buy than at the 
corresponding quarterly meeting a year ago. For nut and hurdle 
iron obs, to £6 10s. was cheerfully paid, and £8 10s. for good rivet 
iron, Hoops and thin strip at £6 15s, to £7 show an improve- 
ment of from 5s, to 10s, per ton upon the January quarterly 
meetings of 1898. 

Some excellent orders were booked by the steel makers, engi- 
neers and other large consumers being anxious to secure supplies 
before prices go any higher. The Earl of Dudley’s Roundoak 
Works, Limited, quoted as follows for their leading descriptions of 
steel :—Angles under five united inches, £7 7s. 6d. per ton ; five 
united inches and over, £6 17s. 6d.; tees under six united inches, 
£7 15s. per ton ; ditto, six united inches and over, £7 5s. per ton. 
Flats under 6in., £7 10s.; 6in. to 12in., £7 2s. 6d.; rounds and 
squares, under 3in., £7 10s.; rounds and squares, 3in. and 
over, £7 5s.; and extras. The above prices are delivered at 
the company’s works, Most descriptions of manufactured steel 
made in this district are 15s. r ton dearer than at the 
October quarterly meeting, and about 30s, dearer than at the 
January quarterly meeting of last year. Billets and blooms im- 
ported from other districts are quoted £5 5s, to £5 10s, and 
upwards for Siemens sorts, and £5 to £5 5s. and upwards for 
Bessemer. These prices are about 2s, 6d. better than at the 
October quarterly meeting, three months ago, and an advance of 
about 5s. per ton on July, and 10s. or 12s, 6d. upon the quarterly 
meeting of January, 18 Soft steel bars, delivercd to works in 
this district, were quoted this afternoon about £7 to £8. 

The pig iron department was sustained this afternoon by short- 
ness of taasies and stocks, the excellent demand, and by the 
firmness of the northern ‘markets. Several of the smelters had 
already got their make booked right through the new quarter, and 
were therefore either declining business or asking pretty much 
what they liked. Staffordshire forge pig iron was quoted 45s. to 
47s. 6d. for common; part-mine, about 49s.; ordinary all-mine 
hot blast, 56s. to 57s, 6d.; best ditto, 66s. 6d. to 69s. 6d.; and 
cold blast, 92s. Common foundry was 50s.; t-mine foundry, 
55s. to 57s. 6d.; all-mine hot-air foundry, 75s.; and cold blast, 
97s. Alfred Hickman, Limited, Spring Vale Furnaces, quoted 
their ‘‘ hydrate” forge pigs 57s. 6d.; and B.F.M., 523. 6d. 

The ranks of consulting engineers in this district have this week 
received an accession in the person of Mr. John W. Hall, who has 
resigned the position which he has held for the past eleven years 
as managing director of Messrs, F. H. Lloyd and Co., Limited, 
of the James Bridge Steel Works, and has begun business as a 
consulting engineer and machinery valuer at Adelphi-chambers, 
7, Temple-row, Birmingham. Mr. Hall is an engineer of consider- 
able experience, 








NOTES FROM LANCASHIRE. 
(From our cwn Correspondents.) 


Manchester.—Increasing animation, and a strong upward ten- 
dency in prices, have been the noticeable features in the iron 
market here since the turn of the year ; and a large inquiry has 
been coning forward during the past week, both for raw and 
manufactured material. Here and there merchants who have iron 
bought at low figures continue to undersell ; but representatives of 
makers at the Senchestor ’Change meeting on Tuesday all reported 
plenty of business offering at their full rates, and there was a 
general hardening up on last week's quotations. 

In pig iron a tolerably large business has been put through, both 
merchants and consumers buying freely, and makers are not 
disposed to book further business at present rates, Lancashire 
makers are indifferent about quoting at all until after the ape 
meetings, but they are exceedingly firm at about 6d. to 1s, above 
last week’s quotations, and are not disposed to sell foundry quali- 
ties under about 53s, 6d. to 54s., less 24 delivered Manchester. 
Some considerable parcels of Lincolnshire iron have been sold 
during the last few days at about 51s. 6d. to 52s., but it is more 
than probable the maximum figure will this week be made the 
official minimum, as in addition large sales have been and are still 
being made for the Continent, one firm being practically out of 
the market for some time to come. Derbyshire is also almost out 
of the market, and good foundry brands are quoted 54s, to 55s. 
net, delivered Manchester. Forge — occupy, however, even 
a stronger position than foundry, Lancashire makers not being 

repared to take within 1s. of recent quotations, whilst Lincolnshire 
foanie have been sold readily at 1s, above the minimum basis, 
which will — advanced this week to the general selling 
price. Delivered Warrington district, Lancashire makers are not 
uoting under 50s. to 50s. 6d., less 24, with Lincolnshire quoted 
9s, 2d. net. Makers’ quotations for Middlesbrough have been 
advanced 6d. per ton, the minimum price for delivery by rail 
Manchester being now 54s, 4d., with open brands 53s. 10d. net. 
Scotch iron is about 1s. dearer, Glengarnock and Eglinton, 
delivered Manchester docks, averaging 56s, 3d. to 56s, 6d., and 
American pig iron is quoted 51s, to 52s, net, prompt cash. 

The position of the finished iron trade continues exceedingly 
strong, and on bars, for which there is a large inquiry, and on which 
some makers have been obtaining 2s, 6d. to 5s. above the basis 
prices, the official list was, at a meeting of Lancashire makers held 
on Tuesday, advanced to £6 15:., the Yorkshire Association having 
also put up their prices to the same level ; whilst North Stafford- 





shire bars are now quoted £6 17s. 6d. to £7 per ton, The hoop 
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makers of Lancashire also held a meeting this week, but did not 
gee their way to put up their list at present, owing to the keen- 
ness of foreign competition ; and with business only moderate, 
official rates remain at £7 for random to £7 5s. for special cut 
lengths delivered Manchester district, and 2s, 6d. less for ship- 
ment. Sheets are without appreciable improvement, and are 
quoted £7 5s, to £7 7s. 6d. delivered Manchester district. 

For both raw and manufactured steel prices continue to harden. 
Good foundry hematites are not now quoted under 67s. to 68s., less 
2b; and local billets £4 15s, net, delivered here. In manufactured 
material, it is difficult to get definite quotations, owing to makers 
being 80 heavily sold. Nominally, bars range from £7 to £7 15s.; 
common steel plates, £7 10s. to £7 17s, 6d.; and boiler plates, 
£8 103. to £8 12s. 6d. ; but it ic exceptional where makers can 
pook anything for delivery within the next three months. 

In the metal market the recent strong upward move in raw 
material has necessarily forced up quotations for manufactured 

oods, and these have been advanced 3d. per pound all round, the 
pasis rates, delivered here, being now as under :—Seamless brass 
tubes, 74d.; copper tubes, 9d.; brazed copper tubes, 8fd.; brazed 
prass tubes, 84d. ; oa metal condenser plates, 64d.; naval brass 
condenser plates, 64d.; rolled brass, 7d.; brass wire, 7}d.; copper 
wire, 8¢d. per lb. These higher prices have in no way checked 
business, @ large weight of miscellaneous orders having come 
forward during the week, and a further advance in prices is not at 
all improbable, 

Except that there are still complaints from representatives of 
some sections of the textile machine-making trades, the position 
throughout all branches of the engineering industries of this 
district continues in every way satisfactory. Machi 
makers, stationary and locomotive engine builders, boilermakers, 
and electrical and general engineering firms, all report work 
coming forward in excess of orders running out, and with this 
pressure there is no difficulty in getting advanced prices on all new 
work now being booked. Ample evidence of the prevailing 
activity is furnished by the usual monthly returns of the engineer- 
ing trade unions. The Steam Engine Makers’ Society has only 
] per cent. of its membership on benefit, and in the Manchester 
dis rict practically a clear book is reported. The United 
Machine Workers’ Association has only 2% per cent. on benefit, 
and in the Manchester district not more than 1% per cent. Reports 
as to the state of trade continue very satisfactory, although some 
slackness is reported in ship-repairing establishments. 

The more amicable understanding which has prevailed between 
the federated employers and the workmen, and to which I have 
previously referred in my Lancashire notes, continues to be a very 
satisfactory feature ; especially in the present exceptional activity 
throughout the trade. As illustrating the very different methods 
which are apparently now being adopted by the trade union 
leaders, in their dealings with the employers, I may mention an 
incident which possesses considerable significance. Not only during 
the protracted dispute, but also after the settlement, one of the 

prominent representatives of the Amalgamated Society of Engineers 

in this district persistently adopted not only a course of action which 
was calculated more to create friction between the workmen and 
the employers than to bring about an amicable settlement 
of the points in dispute, but displayed exceptional activity in 
forcing to the front all manner of trivial matters, professedly in 
the interests of the workmen, but tending mainly to keep up a 
spirit of unrest and dissatisfaction. Such a policy in times past 
was more often than not ve! pular with the workmen, but the 
leaders of the Amalgamated Society of Engineers evidently now 
look upon the situation from a different point of view, and, as a 
result, this over-zealous and unnecessarily provocative representa- 
tive has, I understand, been suspended from his position, which 
may possibly be filled by Mr. J. Anderson, late general secretary 
of the society. I may add that among the likely candidates for 
the post of organising delegate for the Manchester district, 
rendered vacant by the death of the late Mr. J. W. Whittaker, 
who was an official of quite a different stamp, and had earned the 
general respect of the enret is Mr. W. Sykes, the Manchester 
secretary who will probably receive very strong support from the 
workmen, 

I have been shown several excellently finished samples of butt 
hinges automatically manufactured denahant by a patented 
— Ea. and as machines of this type, which can turn 
out metal hi 





inges ready for use at a cost very little in excess of the 
ap of the material are now being sent into this country, it may 

interesting briefly to describe the process. In the first place 
a roll of metal is wound in coils of a large diameter in as long 
lengths as convenient, and fed through rolls with a cam motion 
into the machine, where by a series of ingenious mechanical 
arrangements it is gradually manipulated into the two wings of an 
ordinary butt hinge. The connecting bolt for the hinge is supplied 
from another coil on which is rolled a length of wire rod of suit- 
able thickness, and which is fed at the proper time as required, 
the whole operation being automatic. By means of mechanical 
devices the two —— of the hinge are cut off and brought together, 
so that the knuckles fit into position, and a separate feeding 
mechanism in the line of movement of the strip feeds forward from 
the second set of coils the strip of wire rod which passes between 
the knuckles of the two leaves. Another operation provided by 
the machine is to pinch the knuckles of one of the leaves upon the 
wire rod so that it is held firmly in the knuckle, and there are also 
arrangements for clamping the ends of the wire rod in the hinge, 
and for stamping out the requisite screw holes in each wing of the 
hinge, which is delivered from the machine complete for use. In 
order that the machine may continue in constant operation, both 
sets of reels have to be kept supplied on the one hand with the 
roll of metal, and on the other with the coil of wire, and in manu- 
facturing, for instance, 3in. butts, a strip of metal 100ft. long is 
usually employed, which will produce about 400 butts, and one of 
these machines has turned out from 40 to 50 butts per minute. 
When once supplied with the material the machine is kept con- 
stantly running for ten minutes, the operator in the meantime 
giving his attention to the supply of the rod reel, which is arranged 
to keep up acontinuous supply for at least twenty minutes, the 
operator being employed during the period in removing the 
finished product, or doing whatever else may be found convenient. 

The coal trade here maintains a strong ition, colliery pro- 
prietors holding firmly to the advanced prices which came into 
operation with the commencement of the year. The market, how- 
ever, is to some extent unsettled, owing to the upward move having 
been followed only irregularly, or to a limited extent in some out- 
side districts, and this is inducing merchants and large users in 
many cases to restrict their purchases from Lancashire collieries 
in the expectation that they may place at any rate some portion 
of their orders on more favourable terms in other quarters, and 
thus bring pressure to bear upon Lancashire collieries, with a view 
of obtaining some concession upon present ful] rates. For the 
present, however, colliery proprietors in this district have more 
than sufficient demand to take away all the supplies that they are 
able to put upon the market, and consequently there is no imme- 
diate probability of any easing down in prices upon the current 
maximum rates; whilst, with the general large requirements 
for consumption, it would seem more than likely that out- 
side districts which may be at all under the full Lancashire 
—_ will rather harden up than compete unnecessarily at 
ower figures, House-fire coals are exceedingly firm at the full 
ee Lew ge ha oe — of round coal are in 
exceptionally bris uest for steam and forge purposes, with all 
the output of the collieries moving away seatir ob full prices of 
8s, 6d. to 9s. at the pit mouth. With regard to engine fuel, there 
has, perhaps, not been quite so great a pressure of demand, and 
in some quarters it is questioned whether the very large pro- 
portionate advance on this class of fuel can be altogether main- 
tained. The exceptionally heavy requirements for slack, however, 
for coke-making purposes, are etbivewing from the market a 
very large quantity of engine fuel, and with more than the 
average consumption for general manufacturing purposes any ex- 





cessive supplies would scarcely seem to be at all possible, At 
— at any rate, no difficulty is experienced in getting the 
ull rates, common sorts of slack readily fetching 4s. =e 
medium sorts 5s, to 5s, 6d., and the better qualities 6s. 3d. to 
6s. 9d. at the pit mouth, 

The shipping demand is fairly active, but the advance in prices 
has been somewhat irregular, ranging from 6d. to 1s. per ton. 
Ordinary qualities of steam coal are quoted from 9s, 6d. to 10s. 6d., 
and through-and-through coals, which are now being an | used 
for bunker purposes, are fetching about 9s., delive' ersey 


ports. 

Barrow.—A very firm tone prevails in the hematite pig iron 
trade of this district, and the d d has b so ful and 
strong that prices have advanced. Makers are quoting 58s. to 
59s. per ton net f.o.b. for mixed Bessemer numbers. Warrant 
iron has fluctuated from 57s. 6d. to 58s. 14d. net cash sellers, and 
now stands at 57s. 11d., with buyers halfpenny less. Stocks are 
very firmly held, and represent 185,313 tons in warrant stores, 
being an increase of 9334 tons since the 24th of December. 
There are forty-one furnaces in blast, being the same number 
as in the corresponding week of last year. One or two extra 
furnaces are about to be lighted at Workington. 

The iron ore trade is very steadily employed, and the raisings at 
local pits show a slight and gradual increase. New workings will 
soon opened out, and then the supply will increase. A new 
find of ore is reported at Elliscales, near Dalton, in the proximity 
of the old pit at that place. Already, ata depth of only 23ft. 
from the surface, metal of very good quality has been discovered 
in a seam 40ft. to 50ft. deep. There is much activity in the dis- 
trict in the prospecting for new deposits of iron ore, and satisfac- 
tory results are anticipated. Prices remain very steady a* 14s. 
per ton for good ordinary qualities net at alton; Tas for common 
sorts, and 17s, 6d. for best descriptions. There is a fuller importa- 
tion of Spanish ore, 

The steel trade shows much life, and orders are coming to hand 
with much freedom and in great fullness. The trade in steel 
shipbuilding material is on the increase, and loca] and other ship- 
builders are inquiring for heavy forward deliveries of bags 
sections, castings, &c. Heavy plates are quoted at £6 17s, 6d. per 
ton. Heavy steel rails are zea in good inquiry, and orders are 
largely held. Prices are unchanged at £4 12s, 6d. per ton. Light 
rails and train sections are in good demand. 

The shipbuilding and marine engineering trades are very busy, 
and several important launches will shortly take place. No new 
orders have been reported lately. 

Coal and coke are in good demand, and prices are steady at full 
rates, 

The shipping trade is fairiy well employed. The exports from 
West Coast ports during the past week reached 8250 tons of pig 
iron and 4305 tons of steel, as compared with 4875 tons of pig iron 
and 11,662 tons of steel in the corresponding week of last year, 
showing an increase of 3375 tons of pig iron and a decrease of 
7357 tons of steel. The total this year represents 1179 tons 
increase of pig iron and 2007 tons decrease of steel. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE pits in the South Yorkshire district are working full time, 
the large output finding a ready market, with stocks at the 
collieries unusually small. A fair average tonnage of household 
fuel is being sent to London. The feature previously noticed of 
secondary grades being in request is still evident. London house- 
holders are beginning to find out that there are other qualities 
besides first-class coal which are well adapted for house purposes, 
There has been a firm business also in loca] quarters. Bost Silk- 
stones are now at 9s. 6d. to 10s. 6d, per ton, ordinary from 8s. 
per ton, Barnsley house 9s. to 9s. 6d. per ton, seconds 7s. to 8s, 
per ton. In steam coal the trade for the season of the year is 
remarkably good. The railway companies are beginning to receive 
deliveries on account of their new contracts. The d for 


will have to pay considerably more as the month es, 
Offers to buy come in more rapidly than producers like, and prices 
are named by sellers at a higher oe than is being generally 
quoted, with a view of “stalling off” the consumers. But so 
anxious are the latter, that the prices are agreed to without hesita- 
tion, and some firms could this week have sold their output for the 
next two months twice over. Since the year commenced, No. 3 
Cleveland G.M.B. pig iron has gone up Is. 3d. per ton, of which 9d. 
has been gained this week, and it om as if the price which was 
brought about in November through speculation would speedily 

reached now, owing to the extension of bond fide trade. Most 
people expected g trade in January, but are surprised at the 
exceptional activity that has shown itself, and also at the readiness 
with which consumers agree to pay the advanced rates. 

One very satisfactory feature of the market is the increase in the 
demand from continental consumers and merchants. They are 
endeavouring to buy largely for spring delivery, and would purchase 
still more extensively if producers would accept the orders, which 
are in many cases sent by telegraph. It is acknowledged that pig 
iron has not iraproved in value to the same extent as tin, copper, 
and other metals, nor has it in proportion to manufactured iron and 
steel, besides which the cost of production has increased, as wages 
and railway rates are higher, asalso are oreandcoke. Judging by 
the pressure of German, Belgian, French, and Italian consumers to 
buy, it is expected that the experience this year will be more 
favourable than it was last year. Then they were endeavouring as 
much as possible to do without Cleveland iron, but it does not seem 
that they can continue that policy, and this is a reassuring cir- 
cumstance for the ironmasters of this district. 

No. 3 Cleveland G.M.B. pig iron has this week improved in value 
9d. per ton, making 1s. 3d. advance since the year opened. It is 
now very difficult to buy any under 45s. 9d. for prompt f.o.b. 
delivery, and 46s. 6d. has been paid for spring delivery ; but most 
makers are reluctant to sell forward with prospects so good, while 
for the same reason consumers are yen +4 anxious to buy. 
There is now every reason to believe that the price which was 
brought about in November by speculative operations will speedily 
be reached again, and will be caused by legitimate business. No. 1 
is quoted at 47s. 3d. The lower qualities of Cleveland pig iron 
have been put up 6d. this week, and No. 4 foundry is now at 
44s. 9d., while grey forge is at 42s, 9d. and white at 42s, 3d. 

The official accountants havé ascertained that the average 
realised price of No. 3 Cleveland pig iron during the last quarter of 
1898—the period during which the speculation in warrants was dis- 
organising the market—was 42s. 5°21d. per ton, this being 2s, 1° 86d. 
more than in the previous quarter, and this increase is larger 
than in any quarter for many years. The blast furnacemen of the 
North of England, whose wages last year did not rise 1 per cent., 
have had them. raised this week 5 per cent. in accordance with 
their sliding scale. Railway rates for iron-making materials in the 
North of England fluctuate according to the realised price of No. 3 
Cleveland pig iron, rising or falling 1 per cent. for each shilling 
advance or decrease. This they have now put up2 percent. The 
average quoted price for the last quarter of 1898 was 45s. 3d. per 
ton, or nearly 3s. more than the average realised price ; and taking 
November alone, when the gamble was at its height, the average 
quoted rate was 46s, — For the whole of 1898 the average 
realised rate was 40s. 10°58d., against an average quoted rate of 
42s, 0°54d., the latter being the highest reported annual average 
since 1890.: 

The price of mixed numbers of East Coast hematite pig iron has 
been raised 1s, this week. A large business was done at 55s. 6d. 
last week, also at 56s. early this week, and 56s. 6d., now quoted, 
has not prevented buyers purchasing freely. Rubio ore is quo’ 
at 15s. = ton delivered in this district, but some merchants do not 
refuse 3d. less, 

The large increase in shipments of pig iron from the Cleveland 
district this month is another satisfactory feature, all the more so 
as,‘it was unexpected, and it contrasts very favourably with the 
poor returns of the last quarter of 1898. The exports this month 
are more than double those of the corresponding month of last 
ae Thus, in all respects 1899 is commencing well. Up to 





export is much higher, the Humber ports receiving a good deal 
more than the average at this time of the year. Values are well 

intained, and busi on forward account has to be done at 
advances of from 6d. to 1s. per ton more money. Barnsley hards 
are 8s, 3d. to 8s. 9d. per ton, seconds from 7s. per ton. Engine 
fuel is brisk all round. Nuts make 6s. 6d. to 7s. 6d. per ton, 
screened slack 4s, 6d. to 5s. 6d. per ton, pit slack 3s. to 3s. 6d. per 
ton. For coking purposes small fuel is in exceptional request, and 
for coke itself the demand exceeds the supply. Best washed coke 
is to-day—the 11th inst.—at 13s. to 14s, per ton, ordinary about 2s. 
per ton lower, both at ovens, 

In the iron trade business is véry firm, the call for all descrip- 
tions having considerably Snnanel since the opening of the year. 
Makers and merchants are so fully booked that several of them 
have advanced quotations for hant irons from 5s. to 10s. ae 
ton. Bar iron, which has been as lowas £5 15s., is now at £7 103. 
per ton. Hematites, West Coast, are quoted at 64s. to 66s. ee 
ton ; East Coast, 62s. to 63s. 6d.; Lincolnshire, No. 3 foundry, 
46s. to 46s. 6d.; forge ditto, 45s. to 45s. 6d.; Derbyshire No. 3 
foundry, 47s. to 47s. 6d.; forge ditto, 45s. to 45s. 6d.; sheets, 
£7 15s. to £8 5s. All these quotations are for supplies delivered 
in Sheffield. They represent the values at the time of writing— 
llth inst.—but it is extremely probable that the Birmingham 
meeting, on the 12th, may bring about another advance. 

Steel manufacturers report the receipt of good orders, par- 
ticularly in the higher grades of steel for engineering and tool 
purposes. The rolling mills, tilts, and forges continue very 
actively employed. 

In the lighter industries the year has opened very favourably, 
but there is evidence of considerable disquietude in the silver and 
plating branches, as the restriction of the trade unions in regard 
to apprentices has become so irksome that the employers desire to 
bring about a change which will enable them to employ a larger 
number of men, and thus complete their orders more promptly, 
as well as enable them to do increased trade. The men are 
reluctant to modify their regulations limiting apprentices, and are 
now obtaining the views of their several unions on the decision of 
the employers. The cutlery trade has opened rather quietly, and 
there is no pressure in this department. The principal order 
recently received is the Government contract for cutlery, which 
has this week been placed - the War-office with Messrs, Atkinson 
Brothers, Limited, Milton Works, Sheffield. It consists of 120,000 
razors and cases, 75,000 sailors’ clasp knives, 210,000 table knives, 
170,000 table forks, 1200 carving knives, and 1000 carving forks ; 
other large lines recently received in Sheffield are 2000 pairs of 
carvers and 1000 dozens of razors. 

A return of the limited companies in 1898, in the shares of which 
the Sheffield district is chiefly concerned, shows a total capital of 
£16,809,728, with a market value of £22,434,043, showing a 
difference, being appreciation, of £5,624,315. This is a greater 
increase in value than in any former year. A number of com- 
panies have passed from depreciation into the appreciation list, 
and n> company has gone the other way. 














NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron and allied markets in this district have been very busy 
this week, and have more than fulfilled the sanguine expectations 
of traders ; the briskness of business so early in the yearis, indeed, 
a satisfactory augury for the future, and it is seldom, indeed, that 
a year begins so well, Buyers, especially of pig iron, are exceed- 
ingly keen just now, and scarcely ever have inquiries come in so 
freely, as consumers and merchants are very anxious to buy, it 
being pretty clear that they will not be able to purchase iron on 
more favourable terms than at present, and in all probability they 


day night 42,016 tons of pig iron had been exported this 
month, as compared with 27,043 tons in December, and 20,912 
tons in January, 1898, to 11th. This being so, Cleveland iron is 
not going so freely into public stores, and the quantity held on 
Wednesday night by Messrs. Connal and Co. was 142,438 tons— 
increase this month 3905 tons. The quantity of hematite pig 
iron held was 33,778 tons, decrease 550 tons. 

Manufactured iron and steel are in excellent request, the demand, 
in fact, being largerthan producers care for, as it exceeds their pewer 
of supply, and consumers are very pressing for the execution. 
Prices have this week been advanced generally 2s, 6d. per ton, and 
still buyers are as eager as ever to purchase, indeed they are even 
more so, because the delay now means having to pay more. Steel 
ship plates have been put up to £6 17s. 6d ; steel boiler plates to 
£7 Ye 6d.; steel ship angles to £6 12s. 6d.; iron ship plates to 
£6 15s.; iron ship angles to £6 5s,; and common iron bars to £6 5s. ; 
all less 24 per cent. f.o.t. Heavy steel rails are also advanced to 
£4 15s. 6d. net at works; they have already risen as much this 
year as they did during the whole of last year, and the demand is 
improving. 
essrs. Bell Brothers, Middlesbrough, have decided to follow 
the example of Messrs. Pease and Partners in turning their concern 
into a public joint stock company, and new steel works are to be 
erected at Port Clarence for a sum calculated at £300,000. 

The new steel works will be an extension of the Clarence Steel 
Works, which were put up chiefly for experimental purposes. It 
is there that Messrs. Dorman, Long, and Co., who leased the works, 
have worked out to what they consider a commercial success the 
Saniter —— as applied to the production of steel from Cleveland 
iron. e steel they have made is said to be suitable for plates 
and angles, and they expect there will be no difficulty in getting 
the authorities to accept it as they do Siemens steel made by the 
acid process. It can be made as uniformly good, and will stand 
similar tests. It is calculated that it can be produced for 10s. to 
15s. per ton less than steel from hematite iron, and to begin with 
there is a wide difference in the cost of the pigiron used. The new 
steel works will be excellently situated for the manufacture of 
plates and angles, as not = they be close to the supplies of 
pig iron, which, in fact, can be supplied to them in a molten state, 

ut being on the banks of the river the finished steel can be sent to 
the shipyards by lighter, or it can be exported at little cost, and 
railway rates will not trouble the owners much. 

The estate of the late Mr. John Gjers, of the Ayresome Iron- 
works, Middlesbrough, who died on October 6th last, has been 
proved at £131,204 by his executor, Mr. John Vernon Cooper. 

The death took place a few days ago of Mr. Thomas Carlton, 
the secretary of the Cleveland Blast Furnacemen’s Association. He 
is as sincerely regretted by the employers as by the men them- 
selves, for during the eight years he has held his position he has 
been an eminently reasonable man, noted for his moderation, good 
sense, and tact, and altogether an example of what a labour leader 
should be. He has been the means of improving the ition of 
the blast furnacemen considerably, especially in to their 
hours of labour, for it was owing to him that the three-shift 
system at the blast furnaces was established in Cleveland a little 
overayear ago. Mr. Carlton, who was about forty-six years of 
age, has been twenty-eight years in Cleveland, working first as an 
ironstone miner and then as a blast furnaceman. 

The death is announced also of Mr. George Farrer Riley, one of 
the partners of Messrs, Riley Brothers, boilermakers, Oxbridge- 
lane Works, Stockton. The works he founded thirty years ago in 
conjunction with his brothers Jno. H. and B. Riley, and 
they have grown to a considerable size. The late Mr. Riley, who 
was fifty-one years of age, was well known in engineering circles 
in the North of England. 

The Darlington Forge Company, Limited, have during the last 
ten years made 642 ships’ stern frames (339 cast steel and 303 





forged iron), 671 rudder frames (297 cast steel and 374 forged iron), 
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26 cast steel stern for war vessels, 12 rams for battleships 
and cruisers, and crank shafts for marine engines. Among 
the orders now in hand area crank shaft and screw shaft for her 
Majesty’s first-class battleship Bulwark, also forged anchor davits 
for the tirst-class battleships Formidable and London. 

The coal trade shows a good deal of improvement this week, and 
prices have generaily increased, while = have decreased, and 
thus made it better for the coalowner. llieries are kept fully 
in operation. The last ascertainment of realised prices in North- 
umberland showed a decrease, which under the old sliding scale 
would have given 24 per cent. reduction, but the masters have 
nevertheless agreed to continue the temporary advance which they 
gave during the Welsh strike until the next ascertainment at 
least. Best steam coals are at 10s. 3d. to 10s. 6d. per ton f.o.b., 
and best gas coals from 8s. 9d. to 9s. 6d. f.o.b, Blast furnace coke 
averages about 15s. 3d. per ton delivered on Tees-side, and 
foundry coke is 17s, 6d. to 18s. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue G w iron market has been characterised by a good deal of 
strength this week, and more speculative interest than usual. The 
annual returns as to the iron trade, which were issued at the end 
of last week, were very favourable, and the situation thereby dis- 
closed, together with the anticipation of good business in the present 

ear, has called the attention of speculators to the market. 
uring the past year the average make of pig iron per furnace 
per week in Scotland was 279 tons, against tons in 1897 ; the 
average price of G.M.B. warrants was 47s, 2d., against 45s. 4d. 
in the preceding year; the highest price was 50s. 5d., against 
48s. 1ld., and the lowest price 45s. 2}d., compared with 43s, 2d. 





in 1897, The imports of English iron into Scotland were :— 
1898. 1897. 
Tons. Tons. 
West Coast hematite, about .. 180,000 .. .. .. 101,000 
East Coast, about .. .. .. 465,000 .. 469,000 
The consumption of pig iron in Scotland was as follows :— 
1898. 1897. 
Tons. Tons. 
Scotchiron .. .. .. .. 972,000 .. - 948,719 
English iron, West Coast.. .. 130,000 .. 101,000 
” » East Coast.. 495,000 .. 469,000 
1,567,000 .. 1,518,719 


The consumption of English and Scotch pig iron in Scotland 
— thus shows an increase in the past year of 48,281 tons. 

usiness has been done this week in tch warrants from 
50s. 44d. to 50s. 84d. cash, and 50s. 74d. to 50s. 114d. one month. 
Cleveland warrants have been comparatively quiet, but prices 
were better, a limited quantity of iron changing hands at 45s. 4d. 
cash, and 45s, 3d. to 45s. 74d. one month. ere has been an 
active business in Cumberland hematite at 58s. 1d. to 58s, 44d. 
cash, and 58s. 5d. to 58s. 8d. one month. 

There are 50 furnaces producing hematite, 29 ordinary, and four 
basic iron, the total of 83 thus blowing in Scotland comparing with 
81 at this time last year. 

The prices of Scotch makers’ iron are:—Govan and Monk- 
land, f.o.b. at Glasgow, Nos. 1 are quoted 50s. 44d.; Nos. 3, 
49s. 74d.; Wishaw and Carnbroe, Nos. 1, 50s. 6d.; Nos. 3, 49s. 9d.; 
Clyde, No. 1, 53s. 6d.; No. 3, 50s. 6d.; Gartsherrie, No. 1, 56s., 
No. 3, 51s.; Calder, No. 1, 57s. 6d.; No. 3, 51s.; Summerlee, No. 1, 
58s. 6d.; No. 3, 52s. 6d.; Coltness, No. 1, 60s.; No. 3, 52s.; Glen- 
garnock at Ardrossan, No. 1, 55s.; No. 3, 50s.; — at 
Ardrossan or Troon, and Dalmellington at Ayr, No. 1, 52s.; No. 3, 
50s. 6d.; Shotts at Leith, No. 1, 57s.; No. 3, 51s. 6d.; Carron at 
Grangemouth, No. 1, 58s.; No. 3, 52s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the week 
were 5075 tons, against 4963 in the same week of 1898. There 
was despatched to South America 25 tons ; India, 63 ; Australia, 
342; France, 35; Germany, 110; Russia, 417; Belgium, 30; 
China and Japan, 100; other countries, 100+ the coastwise ship- 
—_— being 3853, compared with 2307 in the corresponding 
week. 

The outlook in the finished iron and steel trades is ve’ 
encouraging. In nearly every department orders are plentiful. 
Common iron bars are quoted £6 7s. 6d., and iron sheets are 
£7 12s, 6d. per ton. Steel sheets are quoted £8 7s, 6d.; et 
plates and bars, £7 10s.; ship — and angles, £6 10s., all the 
above prices being subject to delivery at Glasgow, with the usual 
5 per cent. discount for cash in one month. 

e Caledonian Railway Company has placed orders for fifty 
locomotive engines, distributed as follows :—Twenty with Messrs. 
Neilson and Reid, of the Hydepark Works, Glasgow ; fifteen with 
Messrs, Sharp, Stewart, and Co., of the Atlas Works, Springburn, 
Glasgow ; and fifteen with Messrs. Dubs and Co., of the Glasgow 
Locomotive Works, Glasgow. Messrs. Neilson, Reid, and Co. 
also obtained an order to supply twenty passenger engines 
and tenders for — 

The coal market been quiet but firm ; shipments amounted 
at the Scottish ports to 61,351 tons, compared with 172,522 tons 
in the p ing week, and 93,557 tons in the corresponding week 
of last year. ere are fair inquiries for shipment for the season, 
the inland demand is good, and prices are firm. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE buoyancy in the coal trade continues, and better prices are 
in force for best steam and best smalls. Last week the coal export 
from Cardiff ports exceeded 330,000 tons. Swansea nearly totalled 
52,000 tons, and Newport, Mon., close upon 62,000 tons, foreign 
and coastwise. There is now a strong probability of a continu- 
ance, and coalowners are looking peo to a steady demand of, 
very likely, a progressive character, and better prices. ‘‘ Mabon’s” 
day is now obsolete, and the contract entered upon for four years 
is useful in steadying trade. Even the intention of the Welsh 
colliers to affiliate themselves with the Miners’ Federation Associa- 
tion is not regarded with much concern, after the declaration of 
the chairman at the meeting in Cardiff on Saturday last. 

This meeting was the annual conference of the South Wales 
Miners’ Association, and was looked forward to with interest as 
the occasion when the president, Mr. Abraham, M.P., ‘* Mabon,” 
would indicate the line of aan | to be pursued. In the course of 
his address he said that a record year was certain, if no shortage 
of tonnage occurred. Referring to the strike, as the t event 
of the past year, he said that it had found the miners lamentably 
deficient in organisation and finances ; but it had taught them a 
lesson. The sti le, he hoped, would be the last ; for he trusted 
that the failure of conciliatory measures would result in such a 
pressure being brought to bear upon Parliament as would — 
the adoption of legislative measures as would render such suicidal 
—— impossible. He congratulated them that day as a com- 
pact y of trade unionists. The various objects of trades 
unionism he then traversed at | h, referred in a pointed manner 
to the affiliation of the miners with that of the Federation, making 
a gigantic organisation, and closed with an enunciation of their 
policy, which would be one of negotiation and conciliation. At 
the Edinburgh meeting on Tuesday ‘‘ Mabon” attended, and the 
affiliation of 60,000 men was sanctioned. In the course of the 
Cardiff meeting the proposed union of the engineers and stokers 
with the miners was discussed in favourable terms, and a meeting 
with the executive was ed. The improvement which set in 
during the last quarter of the old year in patent fuel continues, 
and all parts are doing a brisk business. ing last week 





included 2350 tons for Teodo, 1550 tons for Oran, and 780 tons for 
Vera Cruz, Tunis 110 tons, 

Mid-week, in the freight market, Cardiff, complaints were 
numerous of scarcity of coal; steam chartering was brisk, and 
more than an average number of fixtures were reported. Rates 
closed rather weak, particularly for the Mediterranean ports. 
Gales still continue, and interfere much with shipping at all 


ports, 

Closing coal prices at Cardiff this week were as follows: — 
Best steam coal, 13s. 6d. to 14s. 6d.; seconds, lls. 6d. to 
12s. 9d.; best drys, lls. to lls. 9d.; best Monmouthshire, 
lls. 3d. to lls. 6d.; seconds, 10s. to 10s. 6d.; special 
smal] steam, 7s. 6d.; best ordinary, 6s. 3d. to 6s, 3 
inferior sorts, from 5s, 6d.; house coal, best, 13s. to 14s. 6d.; 
No. 3 Rhondda, 12s, 6d. to 13s.; brush, lls. to 11s, 3d.; small, 
10s. to 10s, 6d.; No. 2 Rhondda, 9s. 6d. to 10s, 3d.; through, 
7s. 6d. to 7s. 9d.; small, 6s. to 6s. 6d. 

Swansea prices :—Anthracite, 14s. to 14s, 6d.; seconds, 12s. 6d. 
to 13s.; ordinary | , lls. to lls, 6d.; small rubbly culm, 3s. 6d. 
to 4s.; steam, lls. 6d. to 12s.; seconds, 9s. 6d. to 10s. 3d.; bunkers, 
7s. 9d. to 8s, 3d.; small, 4s, 9d. to 6s. 6d.; house coals, No, 3 
Rhondda, 12s, to 13s.; No. 2 Rhondda, 9s. 6d. to 10s.; through, 
7s. 9d. to 8s.; small, 5s. 6d. to 6s., all delivered Swansea, f.o.b., 
cash thirty days less 2}. Patent fuel, 10s. 9d. to lls. Cardiff 
prices, lls, to 12s, 6d., according to brand. Trade brisk. Coke 
at Cardiff is in strong request: Furnace, 16s. 6d. to 17s. 6d.; 
foundry, 19s, to 25s.; pitwood is in demand at 16s, 6d. Mommouth- 
shire ore firm: Tafna, 12s. 3d. to 13s, 6d.; Rubio, 14s, to 14s, 3d. 

The Dowlais-Cardiff steel works are Peg in the general pros- 
perity of the trade. Supplies of ore from Bilbao are coming in 
strongly, both to the old and new works. On one day this week 
three large cargoes came into Cardiff. Another furnace has just 
been blown in, making a total of three on the seaboard. e 
two have been turning out unusually large yields, as much as 
2100 tons per week per furnace. The iron and steel exports of the 
past week include 840 tons rails for Christiania from Cardiff, 
several consignments of rails from Newport for Highbridge, and 
500 tons to London. Rails and bars continue strongly in evidence. 
Cyfarthfa this week is preparing a large foreign shipment of rails. 

It is announced with authority, as a corrective to misleading 
reports, that no change is contemplated at the Mannesman tube 
works, The valuation now proceeding is merely an independent 
one towards getting up a balance-sheet. 

Interest is centred upon the Birmingham quarterly meeting, 
which will be held this week. 

Swansea, mid-week, Change was well attended, and reports 
were satisfactory. Pig iron warrants showed an advance on the 
week, with a firm market. Finished iron and steel trades were in 
sympathy with the pig iron market, and quotations were firm, with 
upward tendency. Last prices:—Glasgow warrants, 50s. 4d.; 
50s. 64d. cash buyers; Middlesbrough No. 3, 45s. aut pront, 
other numbers in proportion; hematite warrants, » Ids, 
58s, 3d., 58s. 4d. for mixed numbers; Cumberland according to 
brand ; Middlesbrough hematite, 55s. 9d.; Welsh bars, £6 7s. 6d. 
to £6 12s, 6d.; angles at usual extras ; sheet iron and steel, £7 to 
£7 2s. 6d. Bessemer steel: tin-plate bars, £4 12s. 6d.; Siemens, 
£4 15s. Tin-plates: Bessemer cokes, 10s. 6d. to 10s, 9d.; Siemens, 
10s. 9d. to 11s.; ternes, 19s, to 21s. 6d.; best charcoal, 12s, 9d. to 
13s; finished black plates, £8 10s. to £9; Canadas, £7 2s, 6d. to 
£7 12s, 6d. 

There has been a remarkable increase in block tin of over £7 on 
the week. Present prices are £95 17s. 6d. to £96 10s. Lead, 
£13 11s. 3d.; Spanish, £13 10s. 

Tin-plates are firmer, and an advance imperative, considering 
the ruling figure of block tin and the upward character of the iron 
and steel market. Last week 49,485 boxes came from works, but 
the shipment was only 32,356 boxes. Present stocks, 189,564 
boxes. Four tin mills at Cwmbwrla have been busy throughout 
last week, and two more are nearly ready. Repairs at Worcester 
Works will be completed this week. Clydach and Park are very 
busy. Only three mills were firing at the Tyrcanol last week ; five 
at Ynismeudy are busy, three at Glantawe, three at Gurmos, two 
at Ystalyfera, and one at Ystradgynlais. 

In the Swansea Valley, by the recent audit, the steelworker’s 
wages will continue as at present for the next three months. The 
Bessemer works on the hills are in full drive, and the utmost 
activity is to be seen in all directions, 

Ebbw Vale continues its large importations of iron ore from 
Spain. This week the Pyle and Blaina Company imported 3170 
tons manganese ore from Poti. 

No change is reported in the labour movement at Llanelly. 
The men remaining out number 1500, and the effect on allied 
ndustries and upon the place generally is severe. Every outsider 
conversant with the district believes in a great future for the 
district, if the workers were under common-sense rule. Even now, 
when things are looking ill, it is understood that the directors of 
the Great Western Railway have sanctioned an expenditure of 
£10,000 upon new sidings, alterations, and new goods line from the 
Llandilo crossing. 

The steel works supplying the three tin-plate works with bars are 
seriously affected. A | critic upon the situation refers to Mr, 
Trubshaw, the a manufacturer, as one of the best 
types of employers, who is simply demanding justice, as he asserts 
the works have been carried on at a loss for two years. 

The Government return of colliery accidents during 1898 places 
South Wales in a much more favourable position than in the 

revious year. The te deaths were 119, against 176 in 
597. In the whole of Great Britain the loss of life from explo- 
sions was 27; none in South Wales. 427 from falls of roof, 
58 in South Wales. Sixty-three accidents in shafts, eight of 
which occurred in South Wales. Miscellaneous accidents, 255 ; 
= —_ Wales, 38, Surface accidents, 128; 15 in South 

ales. 

The nineties, so far, have been disastrous in Welsh mining annals, 
Lianerch in ’90 with 176 deaths, Morfa in ’90 with 150, Park Sli 
in 92 with 112, Great Western in ’93 with 58, Albion in ’95 wit 
276, and Tylerstown in ’96 with 66 deaths. 

Strike accounts have now been published officially. The total 
amount of money received for relief was £118,095 14s. 8d. Paid 
out, £117,992 4s. 14d. Balance, £103 10s. 64d. 

The genera! quarterly meeting of the South Wales Institute of 

ineers was held in Cardiff on mayer pe Mr. H. A. 
Jordan, F.G.S., presiding. In the course of the meeting dis- 
jon was r d on Mr. McMurtie’s paper on sinking, the 
author expressing himself strongly in favour of metal tubing, 
rather than water-tight walling. Mr. E. M. Hann, in reference to 
his paper on improved winding appliances, amplified his descrip- 
tion vi a new winding drum he had designed to obviate the dis- 
advantages of the casual drum, which he said was so enormously 
slow to start and so heavy to stop. Mr. Sydney Walker contended 
that it would be more economical to wind by means of electrical 
motors than by steam engines. In the course of the discussion it 
was remarked by Mr. McMurtie that flat ropes were unreliabie for 
winding. The only winding accidents he had known had been 
with flat ro 
Swansea Harbour report for December is a record one, the 
increase over December, 1897, being no less than 60,000 tons, or 
21 per cent. 

e iron and coal statistics for the year are out unusually early. 
I shall refer to them at greater length next week, as they present 
amass of interesting information, Here I may state that the 
total quantity of coal exported from the ports of South Wales and 
Monmouthshire during 1898 amounted to 14,840,030 tons, showing 
a decreased shipment of 5,504,040 tons. 

It was reported in Cardiff this week that seven memorials have 
been deposited at the Private Bill Office of the London County 
Council—Welsh reservoirsand works—on account of non-compliance 
with standing orders, One of the reasons urged is that no plans of 
the aqueducts have been lodged. The purchase scheme is not 








Swansea exported 7520 tons, and the large exports of Cardiff 





affected by the objections, so this may go on, 


———$——_. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE year has opened with a brisk tone in all departments of 
the iron industry, both in Silesia and in the Rhenish- Westphalian 
districts, and the fact that demand has been immediately before 
and after the holidays just as animated as in the beginning of the 
last quarter, shows how strong consumption is. Makers and manu- 
facturers of iron and steel are entertaining the most hopeful 
feelings concerning this year’s trade, and even those who are 
inclined to take rather a gloomy view of things must own that the 
general outlook in the iron trade has hardly ever before been more 
favourable than now. Export in merchant iron from Silesia to 
Russia, Poland, and the Danube districts has been retty good for 
the last few weeks, and quotations have been a trifle higher than 
peomenee. A vigorous demand continues to come in for girders, 

oops, and heavy sorts of sectional iron. Plate and sheet makers 
are exceedingly active, and many mills, though taxed to their 
utmost, find much difficulty in satisfying their customers, Con. 
sumption in all sorts of steel articles is very heavy. Alterations 
in prices cannot be reported to have taken place lately, only bars 
which are standing on M. 130 to M. 185 p.t. in Rheinland-West- 
phalia, are realising M. 5 to M.15 p.t. more in Silesia. The 
position of prices in Rheinland-Westphalia last year, as compared 

to the two preceding years, was as under :— 
M. per ton. M. per ton. 


pe! M. per ton. 
67 to 68 « & 


Foundry pig, No. 1 66 te 67 to 67 
Daye... te te 1 IM ss SE I 
Girders : SS GR ER nc Es 
Sheets .. s. 140 ,, 160 .. 185 ,, 160 .. 140 ,, 162 
Steel rails .. .. 120 ,, 122 .. 116 ,, 120 .. 115 ,, 118 


German firms have last year been fortunate in obtaining several 
large foreign orders; in January a contract for 300,000 steel 
plates, weighing 1350 t., for the Dutch State Railways, was granted 
to the steel works Hoesch, Dortmund, at 143°25f. per ton, free 
Utrecht. Ata tendering for 1112 t. steel plates and fish-plates for 
the Roumanian State Railways, Krupp, n, offering lowest at 
228f. p.t., and 184°50f. p.t., free Galatz, got the contract ; the 
Bochumer Ocrein obtained an order for tires for Roumania ; the 
Brunswick machine shops secured heavy orders for sugar mill 
plant, and to the Styrum Ironworks, in Oberhausen, was granted an 
order for fifty-nine bridges for Japan. 

Production of coal in Silesia is stated to have been higher last 
ear than in any year before, showing an increase of nearly 
,400,000 t. against 1897, and 200,000 t. inst 1896. The very 

brilliant trade in coal has been principally due to the rise in home 
consumption, but reductions in tariffs have also tended to improve 
and facilitate the export in coal, especially to the Baltic ports and 
to Austria-Hungary. 

The unfavourable position of the Austro-Hungarian iron market 
continues, and the tone of prices is naturally weak. During the 
year now past prices have been in a few instances lower than in 
the previous year, as may be seen from the following figures :— 


Fl. per ton. FI. per ton. Fl. per ton. 
Styrian pig iron, free at ” 
Me: «a sass os 45 to 47 45 to 47 
Ostran pigiron .. .. 42,, 44 42 ,, 44 42 ,, 44 
Styrian bars, free Vienna 112 ,, 122 112 ,, 122 115 ,, 120 
Bohemian bars, free 
EE ce. se ee. 06 Se a ae 110 ,, 115 110 ,, 113 
Hungarian bars, free 
rr 108 ,, 112 110 ,, 115 110 ,, 113 
Girders, free Vienna 111 ,, 125 Til 38 .. WE ,, 1% 


For some weeks past a certain dulness and much reserve, with 
regard to new purchases, has been noticed in the Bulgarian iron 
business. 

The Belgian iron industry exhibits a fair activity ; quotations 
remain firm. The Belgian-Russian metal works in Ekaterinoslaw 
has formed a new ag inp A with 74 million francs capital, for the 
purpose of working the iron ore mines in Kromy, in the Ural 
district, and erecting blast furnaces, 

Prices for iron in Belgium have shown but little alteration last 
year ; on the whole, a tendency upwards could be perceived. 


F. perton, F. perton. F. per ton. 
Luxemburg foundry pig, No.3 .. 59to 61... 60to 62... 64to 66 
Bars, No. 2, for export co oo ABO pp 107 .. 18) 4, TE... 1, 186 
Girders, for export .. - 185 ,, 188 .. 181 ,, 1388 .. 182,, 134 


A ministerial decree is expected to be issued in Russia shortly 
concerning the removing of all foreign foremen that are employed 
in establishments belonging to foreigners, Henceforth Russians 
only are to be entrusted with the control of the workmen. 

The greater part of the Warsaw nail and wire mill of M. 
Wolanowsky, joint stock company, was destroyed by fire in 
the night of January 4th. Thirty machines and about ten thousand 
pud telegraph wire, which were destined for the Siberian Rail- 
way, have been burnt. ‘The loss is estimated to amount to half a 
thillion roubles, 








NEWPORT HARBOUR COMMISSIONER'S 
WEEKLY TRADE REPORT. 


STEAM coal market is very firm. Tonnage is more plentiful, and 
prices have an upward tendency. House coal is quiet, the 
continuance of rough weather preventing the arrival of owe | 
vessels. Steel and iron works are fully employed. In finish 
iron and steel prices are firm, with ca 4 prospect of an advance, 
Exports for week ending January 7th, 1898 :—Coal, foreign, 
47,460 tons; coastwise, 13,940 tons. Patent fuel, 2500 tons. 
Imports for week ending January 10th were :—Pig iron, 1750 
tons ; iron ore, 8310 tons ; oxide, 500 tons. Pitwood, 2148 loads. 
Manganese, 3170 tons. Scrap, 130 tons, Iron pyrites, 1740 tons. 
Two cargoes deals and lathwood, 

Coal: Best steam, lls. 6d.; seconds, 10s, 3d. to 10s. 6d.; 
house coal, best, 13s.; dock screenings, 7s.to 7s, 3d.; colliery small, 
6s. to 6s. 6d.; smiths’ coal, 7s. 6d. Pig iron: Scotch warrants, 
50s. 1ld.; Middlesbrough, No. 8, 45s. 10d. prompt; Middlesbrough 
hematite, 58s. 5d. Iron ore: Rubio, 14s, 3d. firm; Tafna, 13s. 3d. 
to 13s, 6d. Steel: Rails, heavy sctions, £4 12s. 6d. to £4 15s.; 
light ditto, £5 5s. to £5 12s, 6d. f.o.b.; Bessemer steel tin-plate 
bars, £4 12s, 6d.; Siemens steel tin-plate bars, £4 15s.; all delivered 
in the district cash. Tin-plates : Bessemer steel, coke, 10s.\6d. 
to 10s, 9d.; Siemens—coke finish—10s, 9d. tolls. Pitwood, 16s. 6d. 
to17s. London Exchange Telegram: Copper, £60 7s. 6d. ; Straits 
tin, £87 12s, 6d. Freights: Easier. 


THE 








THe AMALGAMATED Society OF ENGINEERS during the past year, 
it is stated, paid off loans of £50,000 incurred during the last strike, 
and Mr. Barnes, the secretary, stated on Saturday that the Society 
starts clear with £200,000 in hand. 


TRADE AND Business ANNOUNCEMENTS.—We are informed that 
Mr. Whitaker and Mr. Wardrop have dissolved partnership, and 
that Mr. C. C. F. Monckton, late engineer and manager of Messrs. 
Boustead Brothers’ electrical department in Ceylon has joined Mr. 
Wardrop. They will henceforth practise as civil and electrical 
consulting engineers under the title of Wan one Monckton, at 
1, Army and Navy Mansions, Victoria-street, estminster,—Mr. 
A. Stewart, of Burley-in-Wharfedale, requests us to say that he 
is not the Mr. Stewart, of Patricroft, referred to in our Miscellanea 
of last week. We never said he was.—Mr. H. R. Griffin, in con- 
junction with several other gentlemen lately associated with the 
Walter A. Wood M. and R. M, Company, have resigned their 
Finsbury-square, E.C., as 
agency of the Milwaukee 


positions and opened an office at No. 1 
Hugh Reid Griffin 


American merchants, with the genera 


Harvester Company. The company is entitl 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, December 20th. 

The iron markets have been disturbed by 
purchases of material alarmingly large for this 
season of the year. Large and small consumers 
have mg meter come to the conclusion that 
facilities for production are not far enough beyond 
probable requirements as to make it wise to post- 
pone orderi until material is needed. The first 
rush was for mer pig. That has been followed 
by lively dealings in foundry and forge. A very 
t demand comes from Chicago and the North- 
west. Business is increasing, and there will be 


THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Pa'ents.” 
Application for Letters Patent. 
*,* When inventions have been ‘‘ communicated ” the 


name and address of the communicating party are 
printed in italics. 


28th December, 1898. 
27,349. Sash Bars for Conservatories, W. 8. Cole, 
Bristol 





stol. 

27,350. Porrers’ Fi.ter Presses, T. Lawrence, Stoke- 
on-Trent. 

27,351. ENGINES, H. N. Bickerton and H. W. Bradley, 





o falling off until the great body of c< 3 
are pretty well supplied, Production is 240,000 
tons per week, and it goes as fast as it is cool. 
Billets have advanced to 18°50 dols. Plate iron 
has gone up 2 dols, per ton. Pipe work is quoted 
10per cent. higher. Angles, beams, and channels 
are unchanged. Steel rails are strong, and very 
heavy orders are expected in January from home 
and trans-Pacific sources. Much machinery is 
being contracted for, and machinery makers are 
now busier than for five years. 

It is useless to refer to ship work. The yards 
are simply unable to figure on all the work that 
is wanted. A celebrated English firm is negotiat- 
ing for a site on which a large plant will be erected 
with joint English and American capital. Shi 
and boat building is the coming industry, and wil! 
attract much more than fifty million dollars capital, 
which is the capitalisation of the tin-plate 
industry. There is a strong tendency to centra- 
lisation of capital or management in the iron 
and steel industry. The same tendency is apparent 
in coal mining. Margins are close, and protection 
is sought in the elimination of expenses and 
incidentally in the lessening of competition. The 
‘locomotive and car builders are driven harder than 
since 1892, and the latest news from railroad 
quarters is that there will be a rush of work in 
a few weeks that will fill up all the larger plants 
for several months, The bar, sheet, plate, and 

ipe mills are crowded. ere is a remarkable 
demand for light rails for roads in new territory. 
The question will soon be asked mill men, ‘‘ When 
will you be ready to accept our order!” It is 
remarkable that prices remain so low, under the 
incentives to raiso them. 











ENGINEERING NOTES FROM 
SOUTH AFRICA. 


‘(From our own Correspondent.) 


Tue South African Industrial and Arts Exhi- 
bition, at Grahamstown, includes many valuable 
illustrations of the undeveloped resources of 
South Africa, The machinery hall is a building 
100ft. by 60ft. The largest exhibitors are Messrs, 
Malcomess and Co., who show a steam thrasher, 
by Messrs, Ruston, Proctor, and Co., in motion, 
and also a new — horseshoe cultivator. The 
Nicholson Tool Company exhibits a new welding 
machine, of which several are in use in the work- 
shops of the Rand mines and the De Beers Com- 
pany. Messrs. Barnett and Foster’s new mineral 
water machine, in which the atration is accom- 
plished by percolation instead of agitation, 
attracts a good deal of attention. The electric 
lighting plant of the exhibition was oe 

essrs, Reunart & Lewz, and Siemens Bros., Lid. 
The engine power consists of a 75-horse power 
engine by Belliss, a 100-horse power Ideal engine, 
a Parker dynamo of 300 amperes, and three other 
dynamos of different types, of 360, 270, and 250 
amperes, This plant supplies current for about 
a thousand incandescent and 36 arc lamps, as well 
as a 10,000-candle power search-light. 

Business is dull in the engineering trade of the 
Witwatersrand, owing to the restriction of ex- 
penditure by the mines towards the close of the 
year. However, it is hoped that there will be a 
speedy resumption of activity after the Ist of 
anuary. A good deal of experimental boring 
is going on just now on the Rand, from 
which it is hoped important new developments 
—e 

e opponents of the North Pier extension at 
Durban—which is now within t. of comple- 
tion—are making a lot of capital out of the fact 
that the depths over the bar during the closing 
weeks of November and the first weeks of 
December have considerably decreased. This 
statement, however, proves rather too much, for 
the opposition to the North Pier extension 
never been based on the assumption that it would 
actually injure the harbour, but only upon the 
ground that dredging was sufficient to keep a 
clear channel over the bar, without going to the 
heavy expense of permanent engineering works. 

The new bridge which spans the Shashi River 
on the Bechuanaland Railway has just been 
opened for traffic. It is 500ft. long, with five 
spans of 100ft. In some cases it was n 
to sink 26ft. in the sand in order to find bed cok 
— which to erect the piers. In the Transvaal 
a big railway bey was recently swept away by 
heavy rains, and this incident is leading to a good 
deal of comment upon the bridge-building 
methods of the continental engineers who are 
responsible for railway construction in that 
country, 

_ Happily the Cape House of Assembly has de- 
cided in favour of the standard gauge for the new 
lines of railway to be constructed in the Colony, 
and the only 2ft, line will be that from Port 
Elizabeth to Avonhuer. There are six other 
lines of the 3ft. 6in. gauge, three of which are to 
be constructed by the Government, and three by 
the Thomas Ironworks Company. 

_ Mr. Cecil Rhodes has brought forward a scheme 
in the Cape Parliament for forming an Irrigation 
rd, with power to borrow £200,000 to carry 
out irrigation works in Griqualand West. The 
board would have to construct huge reservoirs, 








ALMANACS, DIARIES, &c. 


A neat little card-case and memorandum book 
for the waistcoat pocket has been sent us by the 
Campbell Gas Engine Company, Limited, Halifax. 

Messrs, Peckett and Sons, Bristol, have issued 
& neat and effective wall calendar, on the reverse 
— which is a quantity of useful office infor- 

ion, 








27,852. Pictures for Macic LanTERNS, R. J. W. Down, 
Bristol. 
27,358. Cross-cur Sawinc Mac#ines, W. Duffy, 
mdon. 
27,854. Currinc and Turnino Macurings, W. Duffy, 
London. 
27,355. SHEEP -SHEARING Macuines, A. Me'chior, 
ow. 
27,356. Macnine Sueer Suears, A. Melchior, Glas- 
gow. 
27,357. Sarery Sauceran, W. A. Pearson, Emsworth, 
Hants. 
i“ Wash Basin, W. Cassels, Kirkintillock, near 
iw. 
be Macaine for Sprxninc THreap, T. A. Boyd, 
iw. 
27,360. AscERTAINING the VeLociry of Air CURRENTS, 
J. Thompson, Cardiff. 
27,361. Weavinc CrinkLep Cotton Fasrics, W. E. 
Kay and the Thornliebank Company, Limited, Man- 


chester. 
27,362. ee Hanpv Truck, C. P. Rogers, Ply- 


mouth, 

27,363. Ta Priates, &c., H. P. Douglas - Willan, 
Norwich. 

27,364. Boots and Ssogs, J. G. Ainscongh, Man- 
chester. 


27,365. VeLocirepE Frames, E. B. Killen, Glasgow. 
27,366. Compressinc S1LK HoLpErs, J. D. Tom inson, 
Manchester. 


mdon. 
27,869. PARALLEL Bar Fouiprnc Steps, H. Ovenden, 
Tunbridge Wells. 


27,370. CompounpING MoNoPHASE ALTERNATORS, R. 
B. Ransford.—(The Société Sautter, Harlé, et Cie., 
France. 

27,371. Preparinc Points of Boor Lacss, W. Ayton, 


mdon. 

27,372. CoLournine Matter, T. R. Shillito.—(J. R. Geigy 
and Co., Switzerland.) 

27,378. OnTHOCHROMATIC PHoToGRaPsY, R. W. Artlett, 
London. 

27,374. VeLocipEpes, J. R. Park, London. 

27,375. Water Pairs, F. W. Golby.—(A. Miiller, 
Germany.) 

27,376. CONCENTRATING ACID, J. W. Fischer, J. A. Hall, 
and F. Moore, London. 

27,877. Banp Cuiip for Cycte Pumps, G. B. Tyler, 
London. 

as et ADJUSTABLE PERPETUAL CALENDAR, 8. A. Buell, 

ndon. 

27,879. AmBULANCEs or LitreRs, J. Planés, London. 

27,380. Maxina Winpow Sritz Pockets, F. V. Phillips, 
London. 

27,881. Motors, La Société Veuve Fessard et Fils, 


7,882. AuTomaTic ACTIONED SPRINKLER, J. Burgess, 
London. 

27,883. Pstrroteum Motor Enatngs, B. Russell, 
London. 

27,884. Smooruineo Iron, R. M. George, London. 

27,385. SHEEP - SHEARING Macuing, E. Becker 
London. 

27,886. Dintnc and BILLIARD TaBves, J. F. Brown, 
Manchester. 

27,387. Tracrxa Ciorn, E. A. Eason, Manchester. 

27,888. STEAM-GENERATING APppPaAkaTus, A. Weil, 
London. 

27,889. Gas- PURIFYING AppPpaRaTus, E. Theisen, 
London. 

27,890. Coin-rreED Apparatus, C. D. Abel.—(Société 
Anonyme Continentale Pour la Fabrikation des Comp- 
teurs & Gaz et Autres Appareils, France.) 

27,391. Trousers, D. W. Fowler, London. 

27,392. Manuracturinc ToorHED WHEELS, &c., H. 
Ehrhardt, London. 

27,398. Roastinc Furnaces, J. B. F. Herreshoff, 
London. 

27,394. Boots, F. W. Farr, London. 

27,305. ORNAMENTING TULLE, J. C. Schreiber, London. 

27,896. Bati-cocks, J. Willard, London. 

27,397. SmokeLEss GuNpowpeR, A. J. Boult.-(F. A. 
Liedbeck, Sweden.) 

27,398. Umpretias, W. L. Wise.—(H. Fleisch, United 
re 

27,399. Gas Lamps, T. Cooper, J. Thomas, and W. M. 
Still, London. 

27,400. Corn-rREED Apparatus, A. F. Spooner.—(A. 
Block, France.) 

27,401. Steam Generators, F. Clauss, London. 

27,402. Treatinc Hives and Skins, J. K. Tullis, 
Glasgow. 
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27,408. Furniture for Printinc Macuings, W. 8. 
lliffe, Birmingham. 

27,404. Press for Pressinc Bricks, J. I. Richards, 
Liansamlet. 

27,405. Horst Rack for Bicycuzs, T. H. Taylor, Tyne- 
mouth. 

27,406. THeRmoscorg, M. J. Adams, Leeds. 

27,407. Sprine Taps, M. J. Adams, Leeds. 

27,408. Sock to Prevent FLATFooTEDNeEss, C. 8. Brown, 


ndon. 
—_ Utiuisation of Sewacs Siupeg, T. J. Barnard, 


ruro. 

27,410. Taps, C. J. Waddell, Manchester. 

27,411. Sockets for Tusgs, E. Walker, Heckmond- 
wike, Yorks. 

27,412. Recepracte for Smokers’ Reruss, D. Bain, 
Newcastle-on-Tyne. 

27,418. CoLLapsiBLe Box, A. Coomer, Bristol. 

27,414. Evectric Lamp Bracket Jornts, J. Clark, 
Glasgow. 

27,415. Eac-BorLinc Apparatus, W. J. Ewins, Bir- 
mingham. 

27,416. IncanpEscentT Gas Burners, W. R. Clay, 
Farnworth, R.S.O. 

27,417. CHarnvess Bicycuss, H. Allott, Manchester. 

27,418. Emsossep Wat. Hanoinos, H. Cohn, Glasgow. 

27,419. Cottars, C, E. Jacobs, London. 

27,420. MecHanicaL CuHaIn Grate StToxers, Babcock 
and Wilcox, Limited, and G. W. Thode, Glasgow. 
27,421. AmELIoraTIon of the Errscts of the TELEscor- 
tnGc of Rattway CarriaGEs in Couiision, C. 

Singleton, London. 

27,422. Umpretia Stanps, F. Buckland, Thornton 

eath. 

27,423. PenpvULUM STEERER and BALANCE ADJUSTER, 
J. S. Rutherfurd, London. 

27,424. Macuings for IRoniNG MATERIALS, R. Oliver, 
London. 

27,425. Boxxzs, W. E. J. Wustlich, London. 

27,426. InTRopucING WARMED FREsH Arr into BuILp- 
tnos, C. Gordon, London. 

27,427. Ratmtway CuHair, A. Jones and W. Walker, 
London. 

27,428. Automatic Frep for Macuinges, W. Nasch, 
London. 

27,429. Tires for Cycizes, M. G. Lloyd, London. 

27,430. Ferp Mecuanism for Rockine Microtomss, H. 
M. Leake, London, 





27,481. Manuracrure of Cement, J. Hastie and J. 
Gill, London. 
27,432. Secure Fastenineo of Spurs, W. W. Lean, 
London. 
NG-LEGGED Boots, R. F. G. Tipping and W. 
W bean, London. = 
27,434. Biorrine Paps, J. Thelen, London. 
27,435. Turpines, N. 8. Bok and T. R. Robsahm, 
London. 
27,486. Steritisinc Mixx, A. 8. Barham, London. 
27,437. Frrine Procgss, G. T. Epstein, Bristol. 
27,488. WaTER-TUBE STEAM GeENERaTORS, C. Groll, 
London. 
27,489. Teat for Fexpina-sotries, A. W. Shirley, 
ndon. 
27,440. Feepinc Apparatus for Cement Kins, E. 
Cramer, London. 
27,441. Rercectine Licut, C. Marty, London. 
27,442. Fotpinc Mecuanisme, H. E. Newton.—(R. Hoe, 
United States.) 
27,443. Wes Feepinc Mecuanisms, H. E. Newton.— 
(R. Hoe, United States.) 
27,444. TREATMENT of BarRE Ls, F. G. Ansell, London. 
go ae a Bicyciz, E. W. L. U. Peters, 
ndon. 
27,446. Sappies for Cycizs, H. J. Welding, Liverpool. 
27,447. Taps for ScREwW-THREAD Borers, M. Holzmann, 
iverpool. 
27,448. Optica, Lanterns, H. Pierpoint, Manchester. 
27,449. Gas Enoings, H. A. Bertheau, London. 
27,450. Mattine Grain, J. Sleeman, London. 
27,451. TREATMENT of MarTEeRIAL for ALCOHOLIC 
Liquors, J. Sleeman, London. 
27,452. Castors for Furniturg, B. F. Bussy, London 
27,453. Evectric Motors, H. Leitner, London. 
27,454. Winpino Apparatus, R. Marshall and W. Hop- 
wood, London. 
27,455. Hoxn-Likge Propvucts, O. Lindemann.—{C. 
Kunth, Germany.) 
27,456. Stipe Vatvss for Encinxs, 8. 8. Younghusband, 


mdon. 
7,457. CIGARETTE and CiGaR Howpers, A. A. King, 
London. 

__ TaiLons’ Dummy Supports, K. Brandeis, 

mdon. 

27,459. Cains, A. Masion and E. Gobbe, London. 

27,460. Ho.pers for Tortzet Parser, E. J. Ebden, 
Londvun. 

27,461. SrretcHinc Tension WHEEL Wings, 8. P. F. 
Lehmkuhl, Arnhem, Netherlands. 

27,462. Ain CuambBers, 8. P. F. Lehmkuhl, Arnhem, 
Netherlands. 

27,463. Tension Wuee ts, 8. P. F. Lehmkuhl, Arnhem, 
Netherlands. 

7,464. CycLe Tuses, 8S. P. F. Lehmkuhl, Arnhem, 
Netherlands. 

27,465. HanDLE Bar FasrTenine, 8. P. F. Lehmkuhl, 
Arnhem, Netherlands. 
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27,466. Crock Mecuanism, A. R. L. Wille and A. F. E. 
Korndorfer, London. 

27,467. Rotter Bearinc Gear Cuary, R. Kaiser, 
London. 

27,468. Taste Game, W. E. Woodyer, Heaton Chapel, 
near S' port, 

27,469. VanaDium ELECTRO-DEPosITION, 8. O. Cowper- 
Coles, London. 

<— “THE ASKERN CycLe,” R. Elvidge, Wake- 


eld. 

27,471. SHetr Suow ADVERTISEMENTS, R. E. Law, 
anchester. 

27,472. MxpictnaL Preparation, C. J. Waddell, 
Manchester. 

7,478. GRADUATED REsISTANCE APPARATUS for START- 
1nG Morors, D. Stewart and Co., Limited, and T. D. 
Seaton, Glasgow. 

7,474. Cookinc Pans and their Lips, A. Sharples, 
Liverpool. 

27,475. OrzraTino Points, T. and G. L. Holmes, and J. 
H. Barnes, Liverpool. 

27,476. Workine Cranes, H. J. Line and W. Gosling, 
Southampton. 

27,477. VaLves, E. von Gerbert, Manchester. 

7,478. System of Water Suppty, R. and G. Harding, 
London. 

27,479. Botrie-wasHinc Macurings, C. J. Waddell, 
Manchester. 
SS for Burninc Sanitary Pipss, J. Freeman, 


rby. 

27,481. Stream Borter Furnaces, G. Longworth, 
Manchester. 

27,482. Jacguarp MecuantsM for Looms, 8. Butterfield, 
Keighley. 

27,483. Hoitper for Twine, &c., J. T. Hope, Man- 
chester. 

27,484. Drepcinc Macuinery, F. Lobnitz, London. 

27,485. Pumps, F. Lobnitz, London. 

27,486. Pyeumatic Tires, W. and L. H. Swain, 
Keighley. 

27,487. InstRUMENTs for DRaUGHTING GARMENTS, W. 
D. Ford, G 


: q We 
7,488. TREADLE Trap for Mice, J. H. Atkinson, 


27,489. Gate Fastener, W. R. Ladkin, Rugby. 

27,490. Boot Tress, J. E. Bowler, Birmingham. 

me °° gugeaaamama Apparatus, J. A. Purves, Edin- 

uurg! 

27,492. Snos Fastryers, A. J. Boult.—(@. S. Webber, 
United States.) 

27,498. Macuine for INSERTING METALLIC FASTENINGS, 
A. Brookes.(McKay Shoe Machinery Company, 
United States.) 

27,494. REGENERATIVE WATER FuRNACEs for BoILErs, 

. Gordon, Manchester. 
27,495. REGENERATIVE BripcE for Borers, W. Gordon, 


anchester. 
27,496. REGENERATIVE Furnaces for Borers, W. 
ion, Manchester. 
27,497. Brusu for CLEANING Saucepans, F. W. Mitchell, 


on. 

a oe Execrric IncaNDESCENT Lamps, G. Zahikjanz, 
ndon. 

27,499. Hus for the WHEELs of Bicycuzs, &c., I. Rees, 


27,500. Opextna Heavy Lips of Boxes, J. Williams, 
ondon. 
27,501. Crostnc Devices for Cans, A. C. Laurent, 


don. 

27,502. PAPER - REELING MacuinEeRY, C. H. Rookes, 
mdon. 

27,508. Courtine, G. Arend, London. 

27,504. BicycLe - packinc Apparatus, A. Teppe, 


mdon. 
27,505. Puriryina Borer Fexp-water, A. Pfister, 


ndon. 
27,506. Doors, J. Alda, London. 
27,507. Levettine Rop, A. E. B. Hill, Kingston-on- 


Thames. 

27,508. Crcte Gear Casgs, R. Ramsay, Kingston-on- 
Thames. 

27,509. Nut-Locks, J. W. Himes, Kingston-on-Thames. 

27,510. Apparatus for Fixine Ear Marks upon 
AnmMa.s, R. A. Christophersen and K. Kristoffersen, 


London. 
27,511. Cuan Guarps for Cycres, &c., J. Bode, 
Lond 


mdon. 
27,512. Inpico Printine, G. B. Ellis. —(La Société 
Chimique des Usines du Rhone anciennement Gilliard, 
P. Monnet, et Cartier, France.) 
27,513. Paper, A. Cannon, R. Wilkins, and F. G. Naisch, 
London. 
27,514. Guns for THrowine Exptosives, W. 8. Sims, 


mdon. 
27,515. Pianos, H. M. Greenwood and F. R. Bennett, 

London. 
27,516. Discnarcina Mareriats, H. A. L. Barry, 


ndon. 
27,517. Sicuts for Orpnance, B. H. Woodward, 
London. 
27,518. StyLocrapuic Pens, W. T. Shaw, London. 
27,519. Foorrests for Cycigs, A. B. Cruickshank, 
London, 





27,520. Tires, J. Wardle, London. 
Sn See of SutpHonic Acrips, A. Verley, 
Lon 


n. 

27,522. Manuracture of Oxipisgp Bopiss, A. Verley, 
London. 

27,523. AUTOMATICALLY Conveyina Coxe, F. Kellner, 
London. 

27,524. COIN-FREED APPARATUS, F. Wohlgrath, London. 

27,525. Drivinc Motor Venicies, A. J. Boult.—{A. 
Darracy and Co., France.) 

27,526. THERMO-ELECTRICAL Buitpinc Bricks, J. 
Matthias, London. 

yo Repgatinc Ririzs, A. Zeke and C. Rédl, 

mdon. 
27,528. CLorHes Brusues, A. Hunt, London. 
27,529. TreaTmENT of Tureaps, &c., E. Heberlein, 


London. 

27,580. AUTOMOBILE TricyciEs, &c., E. Sclaverand, 
London. 

27,581. GrapHorpHonss, A. G. Brookes.—({7The Joint 
Stock Company, styled Berliner electro-mechanische 
Werkstitten Gesellschaft mit beschrankter Haftung, 
Germany.) 

27,582. StgeRitisinc Appartus, A. Orling, C. G. G. 
Braunerhjelm, and C. T. Lande , London. 

27,533. PRepaRaTion of ARTIFICIAL Ivory, C. Marter, 


London. 
27,534. Macuine for CoLourine Patrerns, P. Orsoni, 
Londo: 


m. 

27,535. Packine Piston-rops, R. A. Steen, Liverpool. 

27,586. Coverincs for Borters, E. W. Bell, Liverpool. 

_— Means for CLosinc Puncrurss, G. M. d'Autry, 
ndon. 
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27,538. APPARATUS for HoLpine Lerrers, R. Rainsford. 
+ C. BE. Varney, United oan) 

27,539. Truck Doors, R. Rainsford.—{R. L. Colby and 
B. M. Chapman, United States.) 

27,540. Stgam Rorary Enoines, J. W. Johnson, Man- 
chester. 

27,541. EL.ecrric Licut Fittines, J. F. Wakelin and 
C. J. Weston, London. 

27,542. Desicn for Empossinc Names, W. J. Irvine, 
Belfast. 

27,543. Fryinc-pan Cover, W. 8. Nobbs, Lowestoft. 

27,544. An ImproveD Foop, A. Westrop, Enfield, 
Middlesex. 

27,545. ACETYLENE Lamps, F. Windham, London. 

27,546. Ex.astic Continvovus Rinos, W. Mair, Dublin. 

27,547. Fireproor F.oors, J. F. Kleine and A. Stapf, 
Manchester. 

27,548. Suprortinc Rotary Oxsvects, W. Birch, Man- 
chester. 

27,549. Roor Giazina, C. Ettles, Glasgow. 

27,550. Drepcsrs, F. Lobnitz, London. 

27,551. Brake for Rotiine Stock, J. Whittle, Chorley, 


Lancs. 
27,552. CoRKSCREW and SToprEeR OPENER, C. W. Ayles, 


Glasgow. 

27,558. Firtnc Guns at Sea, J. R. E. Pattisson, 
Liverpool. 

7,554. Loom Dossres, A. Lockwood, Keighley. 

27,555. Varyinc the Lencts of Connectina-Rops, T. 
Gare, Manchester. 

27,556. INCANDESCENT Eectric Lamps, R. Bottelli, 
Milan, Italy. 

27,557. SEcuRING Knoss to Sprnpies, J. Taylor, Bir- 
mingham. 

27,558. Brake for Raitway Wacons, W. Gatwood, 
Manchester. 

27,559. Manuracture of ANTHRACENE, T. Wilton, 


27,560. , ao Device for Asupits, J. Stewart, 
27,561. —_ for AceTyLENE Gaszs, H. Walker, 
27,562. -_ for Hotpinc Fiowers, F. Evason, 
27 68. ‘aenacumme Heaps of Brusues, G. H. F. Jones, 


on. 

27,564. Execrric Lirts, J. 8. Stevens, C. G. Major, and 
E. C. Stevens, London. 

27,565. FisHinc-rop Ho.per, T. Evans, Birmingham. 

27,566. Bracket for Hotpine SHoe Lacgs, D. B. Hain- 


ing, Glasgow. 

27,567. SrongE-sawinc Macuinery, J. T. Pearson, 
Burnley. 

27,568. Drawine Instrument, A. R. W. Syrett, 
London. 

27,569. ManuracTuRE of FerRu.es, W. H. Tildesley, 
Birmingham. 

a Rartway Wacon Brakes, R. A. J. Glover, 


Ww. 

27,571. Fastentnc Scarrotp Porgs, W. W. Bengough, 
Southend-on-Sea. 

27,572. InpicaTinc Variations in Gas, J. Milne and 
H. O'Connor, Edinburgh. 

27,573. ATTACHING ScREw Stoppers to Borris, F. W. 
Schroeder and 8. B. Hill, London. 

27,574. Casu Reoister, W. F. Bockhoff, London. 

27,575. Book MaRKER and Pacg Inpicat:2, A. Boss, 
London. 

27,576. Harr Wasu, R. M. Watson, London. 

27,577. MoToR-DRIVEN VEHICLES, W. A. Crowdus, 
London. 

27,578. Curmngy Ports, 8. 8. Hazeland, Sampson's Par, 

rnwall. 


27,579. VenTiLators, E. D. de Anguera, London. 

27,580. Ciamps, P. Braham and W. Cunnigham, 
London. 

27,581. Linotype Macurves, W. H. Lock.—(The 
National Typographic Co., United States. 

27,582. Typr-susTiFYING Macuing, W. 
London. 

27,583. E.ectric Arc Lamps, F. 8. Worsley, London. 

27,584. Gas Burner, H. Pipe, London. 

27,585. Szams, W. P. Gammons, jun., London. 

27,586. Drivinc Extgctric AvuTomotors, E. Egger, 
London. 

27,587. CoIN-CONTROLLED WecHanisM, R. W. Barker.— 
(J. W. Birell, United States.) 

— Vapour Burners, C. A. and L. Stockstrom, 


on. 
27,589. Vaporisinc Or, A. J. Boult.—(C. A. and L. 
Stockatrom, United States.) 
27,590. Ctosinc Doors of Raitway Carriacss, G. 
Humphrey, London. 
27,591. GaS-LIGHTING APPARATUS, M. J. Adams, Leeds. 
27,592. ConTROLLERS for ELgectric Motors, The 
British Thomson-Houston Company, Ltd.—(W. B. 
Potter, United States.) 
7,598. Ex.gecrric Venicies, The British Thomson- 
Houston Company, Ltd.—(F. EB. Case, United States.) 
27,594. Icz 9VeLocirgepes, P. Jensen.—{B. F. Mertz, 
and BE. A. Lewis, United States.) 
7,595. Pire Fasrics, A. J. Martin.—(The firm of 
Peltzer Bros., Germany.) 
27,596. Furnaces, M. Hollrieder, London. 
27,597. Support for Sap Irons, A. Woods, London. 
27,598. Imiration of Crarg, B. J. B. Mills.—(A. 
Ramboz and L. Drut, France.) 
27,599. Brakes for Rattway Veutcies, C. Durey, 
Liverpool. 
27,600. Gas Enornz, A. Riegel, Liverpool. 
27,601. Heaps for Down-spouts, R. Brigham, Liver- 


. Ennisson, 


1. 
27 602. Sprinninc Frames, L. Law and J. Horsfield, 
Manchester. 
27,603. ATracuinc Pumps to Cycizs, J. V. Pugh, 
London. 
27,604. InreRNAL Combustion Enorne, J. T. Kellett, 
London. 
27,605. BicycLe Betts, E. D. Rockwell, London. 
27,606. INcomBUSTIBLE FLoor CiotH, J. Snowdon, jun, 
London. 
27,607. Raitway Sienans, E. Tyer, London. 
— Fencine for Grain Ricks, J. Wells, Birming: 
am. 
27,609. CoupLine for Rattway Wacons, H. V. Vernon, 
London. 
27,610. Ruters, L. Lion, Halifax. 
27,611. Gymnastic Appliances, W. E. Bussey, London: 
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27,612. Avromatic Frre-arMs, F. R. von Mannlicher, 
London. 
27,613. ELectrric Fusk Houpers, C. Howard, London. 
7,614. Batrery Liquip, J. R. Hatmaker, London. 
27,615. WaisTBanp, J. Thom, London. 
27,6'6. Buve Packets, C. E. Horner, London. 
7,617. Actuatine Botts, J. A. Robinson and E, T. 
Aspinall, London. 
27,618. ACETYLENE Gas Lamps, L. Schmidtt, London. 
». Packrne Works of Art, L. Bairault, London. 
,620. Fruit Dressers, J. Flathers, London. 
27,621. Gas-HEATED SmoorHine Irons, W. Beecroft, 
London. 
27,622. Boxgs, L. C. Witkowski, London. 
27,623. ContrRoLttinc Speep of Enoixg;, B. J. P. 
Roberts, London. 
Governor for Srgam Enoines, B. J. P. 
Roberts, London. 
27,625. Metat Boxss, R. J. Fry and Barclay and Fry, 
Ltd., London. 
27,626. Mats, P. A. and E. B. Vaile, London. 
27,627. Mats, P. A. and E. B. Vaile, London. 
27,628. PREVENTING the Burstine of WaTER-PIPEs, N. 
M. Hopkins, London. 
27,629. PRESSURE-REDUCING VaLvgEs, H. H. Lake.—(7. 
J. Kieley and F. T. Mueller, United States.) 
NTROLLING Pumps, . H. Lake.-{(T. J. 
Kieley and F. T. Mueller, United States.) 
27,631. Steam Traps, H. Lake.—{T. J. Keiley and 
F. T. Mueller, United States.) 
53: C. G. A. Streubel, London. 
7,633. Gas-cocxs, C. G. A. Streubel, London. 
27,634. Manuracture of INLarp Lino.gvum, C. H. Scott, 
London. 
27,635. Feepinc Devices for Bgrs, J. Kirby, London. 
27,636. Execrric Arc Lamps, A. M. Arter, London. 
27,637. Separatino Steam, C. H. Sanders —(&. Shaw, 
United States.) 
27,6388. STEAM-GENERATING Apparatus, J. McC. C. 
Paton and J. B. Alliott, London. 
27,639. Printinc Macuings, N. Kopp, London. 
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1. AppLiances for Pygumatic Tires, W. R. C. Ball and 
E. T. Cheer, Birmingham. 
2. Cownectinc Execrric Marns, J. 8. Highfield, St. 
Helens. 
8. Hanp Guarp for Biscurr Macuings, A. Scott, jun., 
Leith. 
4, CrcLte Brakes, J. Meredith, Birmingham. 
5. VaryInGc Pressurgs of Gas, J. H. Barton, London. 
6. Stup and Necktie Hotper, W. 8. Codner, London. 
7. Gvarp for Printinc Macuines, M. T. Barber and 
G. Napier, Manchester. 
8. Etecrric Switcu, W. H. Vaughan and T. Foster, 
Manchester. 
9. Dyxinc Fasrics, Gartside and Co. of Manchester, 
Ltd. and W. Warr, Manchester. 
10. SELF-acTING MuLEs, J. McQueen and G. E. Ross, 
Manchester. 
11. Steam Traps, C. E. Bradbury and R. Rostron, 


Bury. 

12. Coverines for Dust Carts, D. M. Crawford-Moore, 
Eastbourne. 

13. Stwwinc Woiypow Sasues, D. M. Crawford-Moore, 
Eastbourne. 

14. ConTROLLING CISTERN Batt Taps, J. Anderson, 
Newcastle-on-Tyne. 

15. Pavine Biocks, 8. J. Woodhouse, London. 

16. CrrcuLark Kyittinc Macuings, H. Clarke, Not- 
tingham. 

17. Fornacss, J. Gaskell, Halifax. 

18. Oren Rancgs, T. G. Aitken, G Ww. 

19. Curr Liyxs, 8. Griffiths, Birming % 

20. Evecrric Heater, T. E. Weaver, Wolverhampton. 

21. ABRaDING RupBeR Bricks, H. J. S. Mountain, 
Bristol. 

22. MANUFACTURE of Pens, G. H. Hosie, Glasgow. 

23. Boor Tass, W. P. Brough, Kettering. 

24. Puritryinc Beveracgs, E. Scholes, Manchester. 

25. Rartway SiGNA.Ls, W. Mellor, Manchester. 

26. Sprocket CHarn of Cycies, G. F. G. and F. A. 
Bird, Birmingham. 

27. Srergoscoric Views, J. H. Knight, Farnham, 


Surrey. 
28. DisuEs, R. Johannes, Berlin. 
29 AvRaL AppLiancss, H. J. Dadysett, Manchester. 
30. DousLe-acTion Dossy, F. L. Wiichtler, Birming- 
ham. 


31. TRANSPARENCIES, F. J. Smedley, Nottingham. 
32. MecHanicaL Toy Mxcuanism, G. F. Liitticke, 


T . 
33. TaBLxs, C. B. Burnand, London. 
34. PRESERVING FLUID Foops, F. Fruhling, London. 
35. Stoppers for Botriszs, B. Fruhling, London. 
36. Perroteum Moror, M. Bergeron, Loodon. 
37. Typewriters, R. E. Phillips.-(F. W. Hillard, 
United States.) 
88. Matrress, J. Hubbert, London. 
39. Preumatic WorkING of Sicnaus, J. Fairley, 


London. 
40. ArracHine Busks to Corsets, W. and W.T. Pretty, 


London. 

41. ConTROLLING Gear of STEAM STEERING ENGINEs, W. 

illips, London. 

42. Automatic Gas CuEcK, E. Forbes, Tonbridge. 

43. Tappinc Enorngs, F. A. Errington, London. 

44. ELECTRICALLY CONTROLLING ENorINgEs, W. H. Har- 
field, London. 

45. Crcte Brake, C. O. Woodhouse, Dublin. 

46. PianororTe Actions, T. F. Reeve and H. Katt- 
mann, London. 

47. Surps’ Compasses, W. J. Reynolds and F. W. 
Gibbons, London. 

48. ATTACHMENT for Lamp Wicks, A. G. L. Dana, 
London. 

49. Apparatus for Dryrnc Bricks, M. Wolff, London. 

50. Uritisinc Power of the Waves, C. Schlagbauer, 
London. 

51. Cow. for Cuimnegy Ports, T. H. White, London 

52. CosT-INDICATING APPARATUS, W. H. and W. I. D. 
Gundry, London. 

58. Pack Sappies, A. M. Ross and E. L. Cantwell, 
London. 

54. Mercerisinec Corron, H. E. Aykroyd, Liverpool. 

55. Hat Rack, A. Dunhill, London. 

56. Paints for Sanitary Purposes, C. A. Richardson, 
London. 

57. Lxsectrors, F. Brunbauer, London. 

58. SPINNING ARTIFICIAL SILK, R. W. Stehlenert, 
London. 

59. Apparatus for Raisinc Water, J. K. Helou, 
N. Ashkar, H. Bitar, and N. Ammoun, London. 

60. Game of Partour Go.r, F. A. Bellamy, 


London. 

61. Revisninc SotusLe Megat Extract, O. Siebold, 

mdon. 

62. Printinc Presses, J. 8. Campbell, London. 

63. INCANDESCENT Gas MANTLES, A. J. Boult.—(A. M. 
Plaissetty, France.) 

64. TELEMETRE APPARATUS, A. Wirth, London. 

65. Desks, K. Milla, London. 

66. Boor TrEEs, H. Zetzsche, London. 

67. Brooms, C. Boeckh, jun., London. 

68. Fgepinc Live Srock, A. J. Boult.-(W. H. Well- 
steed, United States.) 

69. Hovper and Cutrer for Cotton, D. W. McLean, 
London. 

70. Locks for TeLescorpic Boxes, A. M. Clark.— 
(0. B. Hicks and W. F. Owens, United States.) 

71. Stoves, R. Haddan.—(H. Schuppmann, Germany.) 

72. GAUGE-GLASS FitTING for Borters, R. H. W. Thirkell, 
London. 

73. Common BLow-pirss, W. J. Williams, London. 

74. Sienats, C. Astier, H. Pichot, and A. de Vignol, 
London. 

75. ARomaTic Eruer, C. D. Abel.—{The Actien Gessell- 
schaft fiir Anilin Fabrikation, Germany.) 

76. Winpow Frames, O. Imray.—(Brie Safety Window 
Company, United States.) 

77. CONVERTING SrarRcH into Sucar, A. Classen, 
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78. Pygumatic Tires for Cycies, L. O. Michael, Bir- 
mingham. 

79. Prope.tiine Cyciss, E. Larter, Cheltenham. 

80. CoRLING or Wavine the Harr, C. A. Ash, Devon- 


port. 
81. Parts of Cycies, H. W. Darbey and L. E. Trant, 
Birmingham. 


82. MILLING or FuLLInc Macuings, J. Bailey, Hudders- 


field. 

83. RusBER Fasrics, E. E. Preston, H. Bray, and W. 
Neaves, Leicester. 

84. Looms, W. Heaton, Leicester. 

85. Frrepiaces, M. J. Adams, Leeds. 

86. ArTracHINc Hanp.Les to Brooms, W. Bobbett, 
London. 

87. IncuBators, 8. Duckering, Ramsgate. 

88. Prorgector for SypHon Vasgs, L. W. Edney, 
Bristol. 

89. Batu Tap for Cisterns, J. E. Preston, St. Anne’s- 
on-Sea. 

90. ANIMATED Picrurgs, H. H. Shanks and P. B. W. 
Kershaw, London. 

91. BaLi-BEARING Scissors, T. Murphy, Glasgow. 

92. Hyprautic Jacks, J. Weeks, Glasgow. 

93. SHart, H. MacColl, Sunderland. 

94. GUARDIAN Striker, 8. J. Kohn, Manchester. 

95. FLUID-PRESSURE Enarng, D. Yuung.—(F. C. Austin, 
United States.) 

96. Exectric Conpucrors, J. M. Andersen and A. 
Anderson, London. 

97. FLusuinc Tanks for WarTer-cLoset, W. F. Gore- 
ham, Belvedere, Kent. 

98. Rim Brakes for VeLocirepEs, H. Marcus, 
London. 

99. SHOE FILLERs, C. H. Fellows, D. Darby, and G. H. 
Fellows, Birmingham. 

100. Coatinc Merats, 8. H. Thurston, London. 

101. ELectropes for Storace Batreriss, T. A. Willard, 
London. 

102. Propucine Batrery E.Ecrropgs, T. A. Willard, 
London. 

103. Curtinc Marsxe, R. Dussourt and A. J. B. Légé, 
London. ~ 

104. Manuracture of Gas and Lig, J. Spencer, Bir- 
mingham. 

105. Enoines, O. P. Hartman, London. 

106. CALENDARS, R. R. Vernon, London. 

107. ARtiFiciat Stong, F. Kirk, London. 

108. Direct Reapinc Evecrric Marers, J. H. Noad, 
London. 

109. CoIN-FREED MEasuRING INSTRUMENT, J. Readmad, 
London. 

Cycte Horper and Trarino Apparatus, E. 

Mertes, London. 

SprraL Sprine Tires, J. Bair and E. Clark, 
London. 

112. Comss ‘‘ DouBLE-comas,” G. Platzer, London. 

113. Drivinc Mecnanism forCycuss, H.J.M. Fournier, 
London. 

114. FILTERING MaTERIALs, R. W. Barker.—{(C. Catlett, 
United States.) 

115. UMBRELLA Se_r-suprortinG Stanp, W. J. Mercer, 
London. 

116 Cootine Liquins, R. E. Phillips.—(G. A. Barnard, 
United States.) 

117. SHapinc Merau Prates, L. L. Sagendorph, Bir- 
mingham. 

118. Lamps for PLumBErs’ UsE, G. Wise, London. 

119. TarGets, D. Macdonald, London. 

120. Pen Nr, A. Williams, London. 

121. WHEE ts, J. A. Mays, London. 

122. Horse Cottars, E. Edwards.—(E. A. Dellemagne, 
France.) 

123. ADVERTISING Apparatus, J. L. A. Aymard, 

ndon. 

124. Devices for Crostnc Jars, G. W. Burkhart, 

London. 

125. Syrinces, E. T. Pearl, London. 

126. PEgRFORATING Macuines, H. 8S. Griffin, C. R. 

Carver, and H. 8. Hewston, London. 

127. Recepracce, H. H. Lake.— 2. G. Hopkins, United 

States.) 

128. Menstruators, B. B. Shea, London. 

129. WasHING Macuines, H. H. Lake. W. N. Carter, 

United States.) 

130. Cocks, B. J. B. Mills.—(G. Junghans, Germany.) 

131. BREECH Screws for OrpNANcE, A. T. Dawson, 

London. 

132. ELectricaL Motors, R. A. Dawbarn and A. B. 

Mountain, London. 

133. ELtectric Rattways, R. A. Dawbarn and A. B. 

Mountain, London. 

134. LockInG KarLway CARRIAGE 

Strange, London. 

135. SECCRING PropELLER Btapes to their Bossgs, 

L. Davies, London. 

136, BoTTLE-STOPPERING Macuines, G.C. Marks.—(W. 

W. Hobbs, Un ted States.) 

137. Paper ApJuster, M. Rothenbucher, London. 

138. VaLves for Pneumatic Tires, C. W. Beman, 

London. 

189. P1anororTE SounpDInG Boarps, E. H. Gigney, 

London. 

140. ApJusTABLE Saw TaBizs, J. Rockefeller, London. 

141. GENERATING ACETYLENE Gas, M. L. Guerrier- 

Morel, London. 

142. PuzzLE ADVERTISEMENT Carbs, D. Harper and J. 

P. Kinsela, London. 

143. AcETYLENE Lamps, F. Prestidge, London. 

144. Temperine Street, T. Andrew and V. A. Cousia, 

Richmond, Surrey. 

145. Ginninc Macuines, W. P. Thompson.(H. M. 

Jaorawala, India.) 

146. Soap Hancers, E. Roenius, Liverpool. 

147. Direct-acTING STEAM Pump, R. Rickie, London. 

148. Apparatus for DeLiveriInec Liquips, H. R. Lam- 

port, London. 

149. Stock1nes, J. F. Nelson, London. 

150. Knittinc Macurnes, J. F. Nelson, London. 

151. A Game, A. R. Paton, London. 

152. Bac HanDuEs, W. W. Fenn, London. 

153. DyNaMo-ELECTRIC Macnines, H. Monnard, 

London. 
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154. FisHinG Lrvgs, P. Ormiston, London. 

155. SEALING Arc Evectric Lamps, A. E. Baines, 
London. 

156. Ciips for Nursinc Bort.es, C. Provis, Emsworth, 
Hampshire. 

157. Water Meter, E. L. Cordes and P. G. E. Daniel, 
Walton Park, Somerset. 

158. ApverRTisinc, R. Curtis and G. McMurdie, 
London. 

159. Fire Ranogs, J. Wade, Leeds. 

160. FLower Hamper, K. J. Bedingfield, Dersingham, 
Norfolk. 

161. Reoisterinc Tap, A. R. Wreford and J. Griffin, 


London. 
162. Dryinc Paper. J. White, 


MACHINE FELTS, 
gow . 

168. AvuromaTic Switcu, 8. Crowther, Leeds. 

164. CrrcuLar Saws, W. Parker and Co., York. 

165. Lamp Houpgr, C. T. Briscoe and E. Jones, Black- 

burn. 

166. Firg Grates, F. Riley, Birmingham. 

167. Printine TexTILe Fasrics, H. A. Costobadie, 

Manchester. 

168. Cases for Hotpinc Razors, W. D’O. Grange, 


Glasgow. 
169. Means for Carryine Frire-1rons, A. Anderson, 
‘ow. 
170. Crciz Braxgs, F. Harvey, Glasgow. 
171. Rinoine Betts, J. J. W. Carr and J. Matthews, 
Birmingham. 
172. Pressinc Sanp-raceD Bricks, T. C. Fawcett, 
L 


173. WRINGING and MaNGLIne Macuings, T. Wilford, 
Birmingham. 
174. CuTTiInc TooTHED WHEELS, J. Saville, Bradford. 


“< Cuttinc ANGLE Joints, W. W. J. Nicol, Edin- 

urgh, 

177. Toy Ratris, H. Hanks, London. 

178. Lamps, W. Molesworth and H. Pinchbeck, Bir- 
mingham., 

179. RENDERING CorKS IMPERMEABLE, A. J. Boult.— 
(J. Bugfard, France.) 

‘89. ARTIFICIAL TEETH, M. Tresenreiter, London. 

18t. Morors, F. O’C, Prince and T. J. Scrutton, 
London, 

182. Compassss, J. D. Castle, London. 

183. Consumine Smoke in Furnaces, W. H. Heeson, 


ndon. 
184. VentcuEs, J, C. Fisher, London. 


185. Frxina Artiricia. Treers, G. C. Dixon, 
London. 
186. CigantnG Frames, H. H. Lake.—(M. Robert, 
France. 
187. Seaneeens the Covers of Hoprgrs, G. R. Loudon, 
ndon. 
188. INHALERS and Nasat Dovcues, J. M. Munyon, 
ndon. 
189. Manuracture of CeLiutosg, C. D. Ekman, 


London. 
190. Pyzumatic TrrEs for Veuicies, C. W. Marfell, 


London. 
Ciaars, K. Déring and L. Steinfeld, 


ndon. 
192. FastEninec Dowets for Ronuers, J. D. H. Gobel, 
ndon. 

193. TeLePHongs, C. J. W. Hensinger, London. 

194. Stoves, J. A. Schiidlich, London. 

195. Bearines for Rotary Axes, J. F. Schroeter, 
London. 

196. AFPARATUS for ORNAMENTING RIDGE T1LEs, G. Ree, 
London. 

197. Scissors, P. L. Schmidt, London. 

198. Brown Dyesturrs for Woot, O. Imray.—(The 
Farbwerke vormals Meister, Lucius, and Briining, Ger- 


many.) 

199. Cicars, P. F. Teiser and A. Pollak, London. 

200. Encrosep Arc Lamps, G. Thomas-Davies, 
London. 

201. PHorocrapHic Apparatus, Pascal and Izerable, 
London. 

202. Fisnine Rees, H. Wilkinsonand A. R. Gumsley, 
London. 

208. ACETYLENE-MAKING Apparatus, F. H. Smith, 
London. 

204. AcETYLENE Burngrs, F. H. Smith, London. 

205. AceTYLENE Lamps, F. H. Smith, London. 

206. Pneumatic Tires, H. Kesterton, London. 

207. Fountain Pens, W. T. Shaw, London. 

208. Wirg-covVERING Macuings, A. Kreidler, London 

209. Raitway Potnts, J. Wilson, H. A. G. Sherlock, 
and W. Pugh, London. 

210. Securinc Lips of Gas Retorts, 8. Holman, 
London. 

21l, Azo-coLourinG Matrers, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

212. Cycie Drivino Gear, A. R. Jardine and J. K. 
Murray, London. 

213. Cycie Sreerina Heaps, C Rossiter, London. 

214. Locxina Rattway S1enars, L. de M. G, Ferreira 
and H. J. Pryce, London. 

215. Paint Remover, R Bryson, London. 

216. Erecrric Raitways, J..G. Lorrain.—(F. C. Esmond, 
United States.) 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


612,557. Forcinc Macuing, 0. C. Burdict, Buffalo, 
N.Y.—Filed November 18th, 1897. 

Clain.—The combination with the stationary bed of 

the machine and the blank carriage, of laterally 


movable gripping jaws or dies mounted on the 
, abutments arra 


nged on the bed outside of 











said jaws, and an arm or lever for closing each of said 
jaws, fulcrummed at its outer end on the adjacent 
abutment and bearing at its inner end against the jaw, 
substantially as set forth. 

613,322. SHEaRs ror UsE In Vices, A. Schuermann, 
Decatur, Ill.—Filed August 8th, 1898. 

Claim.—A shears for use in vices, cant a pair 
of frames hinged together and having seats for the 


613,322) 


a ee 





jaws of a vice, and shear jaws in the swinging ends of 

the frames disposed approximately parallel with the 

hinge axis of the frames. ; 

612,749. Gavuaxr, J. McCormick, Wilmerding, Pa.— 
Filed December 16th, 1897. 

Claim.—(1) A gauge, having two 

tubular connection between the tu 


612,749] 


auge tubes and 
, the tubular 
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duplex valve movable to seat against either one of 
the two valve seats and automatically shifted by the 
—- of fluid thereon. (2) In a gauge, the com. 

ination of two gauge tubes, a cock commanding the 
outlet orifice of each tube, a tubular connection 
between the tubes, the tubular connection having an 
intermediately-located inlet orifice and having a valve 
seat on each side of said orifice, and a duplex valye 
located in said tubular connection and between the 
valve seats, and shifted automatically by the action 
of —_ to bear against either one of the two valve 
seats. 


613,345. Reversiste Rorary Enaing, H. P. Whit, 
Kalamazoo, Mich.—Filed May 22nd, 1897, : 
Claim.—In a rotary engine, the combination of a 
suitable cylinder; a rotary piston of the excentric 
type pivoted to revolve within the same ; an oscillat. 
ing ston or — with portions extending jn 
opposite directions and of sufficient length to reach 








beyond the centre of rotation of said rotary piston 
sivoted to coact with said rotary piston to deliver its 
i thereto ; and inlet valves to reverse the position 
of the oscillating piston or pistons; outlet ports at 
the opposite sides and means of controlling said valves 
to reverse the engine for the purpose specified. 
613,657. SeLr-orisc Loose Puntey, C. W. 
Blood, Boston, Mass.—Filed October 1st, 1895, 
Claim.—The combination of a self-oiling loose pulley 
and a supporting shaft therefor, an oil reservoir or 
chamber in the hub, one or more supports within 


613,657] 


H. 





said reservoir, oil - conveying rollers connected to 
said sapeeees, said rollers bearing upon the sup- 
porting shaft and caused to rotate by contact there- 
with, substantially as described and set forth. 


613,766. CLrutcn, FE. H. Hodgkinson, London, Eng- 
land.—Filed February 7th, 1898. 
Claim.—{1) The combination, substantially as 
hereinbefore set forth, of a driving part, a driven 
part, and a coiled spring having its outer end attached 
to one , its convolutions being wound upon 
themselves, and its inmost convolution encircling 
but not attached to the other part. (2) The combina- 





tion, substantially as hereinbefore set forth, of a 
a driven , @ link or friction brake, 
a coiled spring having its outer end attached to the 
link, its convolutions being wound upon themselves, 
and its inmost convolution encircling but not 
attached to one of the parts, and rollers interposed 
between said convolutions, for the purposes specified. 
613,820. Converter, 7. Levoz, Brussels, Belgium.— 
Filed February 24th, 1898. 
Claim.—An apparatus for making iron and steel 
consisting of the two receptacles R, Rl, a passage c 
connecting the upper part of said les, the 


m one 


receptac 
rotary supports for the receptacles whereby upon tilt 
ing the apparatus the metal will pass 








ee 


receptacle to the other through the upper 
each of said receptacles having an open 
through the top of the casing and a win 
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chest and 








175. Wrapper for PERISHABLE Goops, W. Taylor, 





oD. 


Liverpool. 





Vp 
= 
connection having a supply orifice therein and having 
a valve seat on each side of the supply orifice, and a 





tuyeres connection the receptacle R, the 
arrangement being such that the heat of the blast 
from the R passes through the passage c to 
ag the metal in the gree Rland =e, 
e oO above the same, su as 
ars , ‘ 
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THE OIL ENGINE FOR MOTOR CARS, 
No, IL. 
THE OIL ENGINE. 


Present difficulties—Explosion engines for motor cars, 
ag already stated, must run at a comparatively high 
speed in order that their weight and size may be reduced 
as much as possible, as also that of their fly-wheels. 
Owing to the requirements. of the vehicles, these engines 
should also be capable of large ranges of speed and 

wer; thus reducing the necessary amount of gear 
besides effecting economy of fuel. It will therefore be 
geen that it is no easy matter to construct a suitable 
engine for this work, and that great deviations must be 
made from the designs, and even the principles, of 
present station slow-speed engines. Convenient 
engine speeds for the work are from 400 to 1000 revolutions 

er minute. This enables an engine, weighing about 
3 ewt., to be made capable of driving a vehicle pr es 
one ton at an average speed of about ten miles an hour. 
The difficulties of the explosion engine as compared 
with the steam engine, are due to the number of vital 
yariables which are inherent to it, and to the necessity 
for absolute synchronism of all its attendant actions, 
whether mechanically worked or otherwise. The engine 
has to obtain, prepare, ignite, absorb the energy from, 
give out the power from, and get rid of the useless pro- 
ducts of the fuel. The whole of this series of opera- 
tions, involving both positive and negative work in a 
single cylinder with a reciprocating piston, has to be per 
formed in about one-fifth of a second—600 revolutions 
per minute—and any small time error consequently 
becomes enormous in relation to the cycle of operations, 
and entails great loss of power. Any variation during 
any one of these operations is extremely likely to act 
upon all or any of the others, and even to react upon 
itself. The result is loss of power, bad working or even 
stoppage. ‘To understand this vital principle more 
clearly, let us take a complete Otto cycle of the engine, 
assuming @ normal speed of 500 to 700 revolutions per 
minute, and consider a few of the chief probable 
variables and their effects :— 

(1) The suction and mixing stroke takes Topo to y75 of 
a minute, and draws in as much air as the inlet valve will 
allow to pass through it in that time, together with a 
certain amount of hydrocarbon vapour or gas. The 
amount of mixture will, therefore, not be the same at 
500 revolutions as at 700; it also further depends upon 
the amount of burnt gases left from the previous stroke. 
The richness of the mixture also, and consequently its 
inflammability, will probably not be identical] in the two 
cases. It will be seen that the degree of compression on 
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Fig.2. 


the following stroke depends on the amount of mixture 
drawn in on this stroke. This degree of compression 
not only becomes lower with increase of engine speed, 
because of the greater throttling effect on the intake 
stroke, but also because there is less time for the 
cylinder and combustion chamber walls to give up part 
of their heat to the mixed gases, and by so doing in- 
crease their pressure. The exact amount of hydro- 
carbon gas taken in is of the utmost importance, both in 
order to secure efficiency and also in order to get the 
highest output from the engine; it should therefore be 
carefully measured off, and positively delivered to the 
ae. so that its amount and time of arrival there—to 
obtain homogeneous mixture—should be accurate. Incom- 
plete mixture of the explosive charge involves slow com- 
bustion and uncertain explosion, with consequent loss of 
energy; in order to obtain good results, absolutely homo- 
geneous mixture must be secured. The carburetters now 
used on the “ petrol ” engines permit of anything but this 
accuracy of delivery. The amount taken by the engine 
depends largely on the volatile nature and condition of 
the benzoline, and also on the rapidity with which it is 
being drawn off. 

Both the amount and the richness of the mixture will 
determine the nature of the explosion, and also its tem- 
perature; these in their turn determine the pressure of 
the exhaust gases during the exhaust stroke, and hence 
the amount of burnt gases remaining to dilute the next 
suction stroke charge, besides determining the tempera- 
ture of the combustion chamber. 

Enough has been said to show the wide reaching 
effects of any inaccuracy or variation during this stroke, 
and the great possibilities of such occurring. The 
atmospherically-acting inlet valve with its spring, which 
18 now used on nearly all the motor car petrol engines, 
is clearly calculated to cause troubles of this nature be- 
cause its friction and inertia are liable to be relatively 
Inconstant, 

(2) The compression and ignition stroke takes the same 
= time as the suction stroke, which it immediately 
ollows. The piston moves back into the cylinder a 
certain distance and compresses the explosive mixture 
into a certain sized combustion chamber. During this 
stroke the pressure is raised both owing to the piston’s 
pe ehanical action and also owing to the heat imparted 
; the gases from the hot cylinder walls; the tempera- 
ure is, of course, also raised by both these actions. We 





have already seen that the amount of mixture is liable to 
variation ; it is evident that any such variation becomes 
accentuated during this stroke. 

It has been mentioned that the heat of the cylin- 
der walls tends to raise the temperature of the 
gases even during the intake stroke, consequently it 
is highly important to keep this temperature as constant 
as possible; this is not easy in practice, owing to the 





comparatively small cylinder cooling surface which this 
type of engine has. Both the temperature of the mix- 
ture and its degree of compression determine its 
inflammability, and this means its rapidity of explosion, 
maximum pressure and temperature when exploding, and | 
the minimum temperature of an igniter required to fire 
it. Since in an engine running at 500 to 700 revolutions 
per minute the actual time taken by the crank in travelling 
from 30 deg. before dead centre to 30 deg. after dead 
centre—see Fig. 2—is only J, to 5 of a second, a very 
small variation in its inflammability would, even with a 
perfectly controlled mechanically-timed igniter, cause 
either premature or late firing. When it is found that 
an actual period between ignition and effective explosion 
exists, which may be about j5 to ;}, of a second, it will 
be evident that with the most carefully-timed ignition 
devices, variations in the actual time of ignition must be 
made according to the engine’s speed, and, in a smaller 





degree, according to the inflammability of mixture. 

This “lag” between exposure of the ignition spot to a | 
part of the explosive mixture and the effective explosion, | 
which is an appreciable time in these high-speed | 
engines, varies considerably both in different engines | 
and with altered conditions in any engine. Among the 
probable causes for this, in addition to that of inflam- 





mability of mixture, is the degree of throttle between the 
bulk of the mixture and the firing spot. Any narrow 


passage between the combustion chamber and the igniting 


point delays both the mixture from coming into contact | 


problem. It will be noticed that the chances of further 
varying conditions, due to wear of valves, piston rings, &c., 
&c., have not been taken into consideration, but these 
are by no means negligable, and must not be capable of 
producing fatal results in a perfect engine. 

In engines now in use incorrect ignition difficulties are 
most serious in those which use an open, wntimed, 
ignition tube—Fig. 3—which is kept partly incandescent 
by externally applied heat. With this form of ignition, 
variations either in temperature of the cylinder, degree of 

compression, speed of en- 

gine, or richness of mixture, 

Hot Spot vary the point of effective 

/ y a Sen Pesce 

/ electric igniters or timed 

= ae aac) incandescent tubes, a varia- 
\/ tion of the explosion point, 
| from its strictly correct—or 








most effective— position in 
the cycle, will still occur, as 
in the case of the open tube, 
but not to the same pos- 
sible extent. That it does 
occur is due to variations of 
engine speed, or to the vary- 
ing time which may elapse 
between commencement of 
ignition—or contact of the 
firing spot with a part of the 
explosive mixture—and the 
effective explosion. 

It has been seen that maxi- 
mum output and efficiency 
can only be obtained from 
an engine (1) in which the 
absolute amount of hydrocarbon and the absolute 
amount of air are determined, thoroughly mixed, and 























Fig. 3 


with the firer and also the ignited portion of the mixture | constant for each and every charge ; (2) in which the 


from effecting complete explosion of the bulk of the | 


heat of the cylinder walls is kept practically constant or 


mixture. The open, untimed ignition tube used solargely | compensated for; (3) .in which an absolutely timed 
for benzoline motor-car engines, is not only essentially | ignition, varying correctly according to the speed of the 
bad for these reasons, but also, as we shall see later, | engine, fires the charge, so that the effective explosion 
because its time of ignition depends chiefly upon the | occurs at the correct point. 


degree of compression and its capabilities of bringing the | 
explosive charge into contact with the firing portion of | 
the tube, and depends largely upon the temperatures of | 


the various portions of 
the tube itself, to say 


nothing of its length and full Load 


The petrol engines now in use on the majority of 
motor vehicles are inefficient, apt to vary considerably in 
output, and are delicate in necessary adjustment and 





diameter. 
The power of the engine 


and its efficiency depend Fai Bia 


\ Half Load 








upon the hard-and-fast 
line between negative and 
positive work being at 
precisely the correct place 
about this firing dead- 
centre; hence correctly 
timed ignition is perhaps 
the most important part 
of the whole engine. 

There is a further set 
of reactions set up by 
incorrect time ignition. 
An early fire means re- 
tardation of the engine, 
which, however, the fly- 
wheel overcomes, and 
involves loss of energy; 
there is in consequence 
more heat absorbed by 
the combustion chamber 
than usual. A late fire means a much slower combustion 
with less heat absorbed by the cylinder walls, but with 
loss of energy, and a higher pressure of the exhaust gases, 
with consequently more inert gas left in the cylinder after 
the exhaust stroke of the engine. As has already been 
pointed out, this variation of temperature of the com- 
bustion chamber has serious reactionary effects upon 
all other operations of the machine. 

(3) Coming now to the explosion stroke. We have 
already seen the difficulties attending the ignition, which 
should have commenced during the last stroke at such a 
time as to cause effective explosion at the beginning of this 
stroke. The exact time, in degrees of the circle, or in 
fractional parts of a second, at which effective explosion 
should occur relative to dead centre is unimportant and 
difficult to ascertain. The brake horse-power and 
efficiency tests show clearly when an engine is firing 
correctly, and it is from these proofs of correct effective 
explosion that any figures given are taken. For con- 
venience only is it assumed that it is required on the dead- 
centre. It has also already been pointed out that the 
nature of the explosion is liable to variation, and to affect 
the temperature of the cylinder, &c., as also the exhaust 
stroke pressures. We now come toa further point, viz., 
that before the end of the firing stroke it is necessary to 
open the exhaust valve, so as to avoid any unnecessary 
negative work during the following stroke. The time of 
opening this valve depends upon the size of the valve 
itself and any back pressure from any exhaust box. 
These, though minor points, are important, and require 
careful adjustment and design. 

(4) The exhaust stroke, brief though it is, has, in a 
non-scavenging engine to get rid of most of the burnt or 
still burning products of combustion, while still at con- 
siderable pressure and temperature. It is, therefore, 
unable to allow the remaining gases to fall quite to atmo- 
spheric pressure, and their degree of pressure will vary as 

ready mentioned. There is also a further danger that 
at the end of the stroke, just when a fresh inflammable 
charge is going to be introduced, the remaining gases may 
still be sufficiently hot to cause the wasteful combustion 
of the incoming mixture. 

Having now completed the cycle, it will be recognised 
that the vital variables and the difficulty of obtaining 
perfect synchronism together constitute a formidable 
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diagrzm showing Action of Hit and Miss Goveraor. 
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Continuous Indicator diagram showing Action of Ideal Governor 


fig. 4 


easily upset by small causes; in other words, they only 
work satisfactorily when extremely carefully designed 
and adjusted in all their many vital parts; they are 
Sonny far from what is really required for the 
work. 

The governors which have been used mostly are any- 
thing but good. They are of the hit-and-miss class, and 
govern by keeping the exhaust valve either continuously 
open or shut, and thus preventing any fresh charge from 
being drawn in at the inlet valve. This hit-and-miss 
action does not keep these high-speed engines at constant 
speed within very wide limits, although it is intended to 
do so, and the effect of such a governor on a vehicle is to 
cause unpleasant vibrations. The vibrations are not 
due merely to the alternate absence and presence of 
regular impulses, but are as noticeable, because the first 
explosion re-taken, after the governor has caused a 
“miss” period, is by no means similar either as to 
explosive mixture, compression, temperature, or ignition 
point to those taken during full-load working. The 
whole engine consequently is upset as regards adjust- 
ments for correct working whenever this governor comes 
into operation—see Fig. 4 

A governor is wanted for explosion engines which 
regulates accurately the speed of the engine, but which 
does not ever allow a “ miss” fire to occur. It has been 
shown that the speed of the present engines for satis- 
factory working must be approximately constant, or 
otherwise they cease to ignite correctly. The advantages 
which would be gained by being able to vary, or allowing 
the governor to control, the:speed of the engine to any 
speed within very wide limits have been already briefly 
mentioned. Others advantages are :—For times when the 
vehicle is standing the engine need only revolve fast 
enough to avoid stopping entirely; for travelling less 
rapidly than the vehicle is able, on any level or down 
gradient, the engine speed could be reduced and the gear 
ratio increased ; for rapid travelling on down grades the 
engine speed could be increased, and hence the necessity 
for fitting very high-speed gearing would be reduced; the 
use of the lowest possible speed for any given conditions 
would result in considerable saving of fuel, because, roughly 
speaking, these engines consume an amount of oil propor- 
tionate to their speed rather than to their load. Although 
the ignition is the most important point in the operation of 
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the engine, the continued application of external energy 
for this purpose is not only wasteful, but is also a source 
of variation in the working; and the apparatus is 
a further possible point of breakdown. That external 
heat is more or less necessary for starting does not con- 
stitute a serious objection, but that self-firing after 
starting would be more economical and less liable to 
variation if otherwise as satisfactory is undoubted. 

The exhaust gases ought to be entirely driven out of 
the combustion chamber, during the exhaust stroke, in 
order to obtain high efficiency and output. This, how- 
ever, is not easy to arrange in practice, because it means 
complications either with air pumps to scavenge the 
combustion chamber at the right moment, or else with a 
device bringing the back end of the cylinder and the 
piston together at every alternate stroke. 
of explosive charge in an engine cylinder, in which the 
voluminal compression is 4 to 1, is less than 75 per cent. 
of the cylinder’s capacity, the remaining 25 per cent. 
being inert gases which dilute the charge. That a large 
increase in output would result if the inert gases could be 
replaced by explosive sis evident. The ‘efficiency 
would probably be raised also, because a more rapid com- 
bustion would occur, and successive explosions would be 
more equal in effect. The very short time available for 
scavenging in these high-speed engines renders this pro- 
blem a most difficult one. 

Fuel for explosion engines for vehicles has been and is 
@ very important consideration. Benzoline or petroleum 
spirit (of specific gravity ‘68 to *72) is now used in spite 
of being dangerous, very volatile—though variable—more 
expensive and less easily procured. 

It is being used because its ignition is so easy, and 
because its vapour is readily obtained. 

Heavy petroleum oil (specific gravity ‘78 to *82) has 
been tried for this work, but hitherto its vaporisation has 
entailed external, or previous, vaporising by heat, and its 
use has not been satisfactory because of the tendency during 
vaporisation for carbon to be formed—which clogs up the 
working parts and causes trouble—and because the com- 
bustion has never been sufficiently complete to render 
the exhaust gases entirely free from smoke and smell. 

The advantages this oil would have over the spirit are 
great, not only from superior power—owing partly to the 
higher compression which can safely and reliably be 
used—but because an absolutely constant feed can be 
supplied, per inlet stroke, by a pump, or other equivalent, 
mechanical and positive, measuring device, for forming 
the explosive charge. 
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| and comfortable saloons luxuriously fitted up, excellent 
| dining-rooms, and smoking-room, ladies’ room, &c., while 
| the state-rooms or cabins are most comfortable, and have 
|large windows opening to the fresh air. During the 
| summer season many of the boats carry bands, which 
| play on deck during the afternoon, and in the saloon 
| during the evening. 

| All these steamers have the hull and _ superstruc- 
ture painted white, with the name painted in huge 
letters across the lower part of the ound hen: Most 


| 





has been made in the design of the ships or eng; 

of the class considered in this article, except in male 
of finish. Some idea of this may be gathered i 
a comparison of the Sound steamer Commonwealth 
of 1855, with some of the modern steamers here; 
described and illustrated. The Commonwealth, 
was built in 1854 to run between New York and 
New London, and its cost was about £50,000. It W 

300ft. long on the water line, 816ft. long over all 49tt 
beam, and 77ft. wide over the guards. The depth of 
hold was 13ft. 6in., and 
the draught, sft. 4in, 
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Steam was supplied } 
two boilers 38ft. long and 
18ft. 6in. wide, with shells 
11ft. in diameter. They 
were placed on the guards 
forward of the paddle. 
boxes. The engine had q 
cylinder 76in. by 144ip 
The paddle-wheels were 
88ft. diameter, with 9 
buckets 10ft. 6in. Jo 

and 2ft. Sin. wide, the 
dip being 3ft. 4in. at the 
draught of 8ft. 4in. This 
steamer was afterwards 
run between New York 
and Stonington, and about 
1867 she was burned while 
lying at her wharf a 
Groton. 

One of the most noted 
of these lines, though not 
the oldest historically 
is the Fall River Line, 










il rive” } 
ee 








of the vessels have enormous semicircular paddle-boxes, | 
decorated with open grill work and carving, and gaily | 
painted and gilded, while above the superstructure are | 
the great black smokestacks and the working beam. In | 
some of the later vessels, however, the paddle-boxes are | 
concealed within the superstructure, and a dome or sky- 
| light encloses the beam. Every afternoon there is a 
| procession of boats of this class passing down the 
Hudson River, around “the Battery ’’"—the extreme 
| point of New York city—and up the East River to Long 
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Fig. 33-—LONG ISLAND STEAMER ROUTES 


whose steamers run be. 
tween New York and the 
town of Fall River, 183 
miles, making connection at the latter place with trains 
to Boston, 51 miles distant. The line is now operated 
by the Old Colony Steamboat Company, which is cop. 
trolled by the New York, New Haven, and Hartford 
Railway Company. Fall River is a manufacturing town 
in Rhode Island, situated on Narragansett Bay, and 
was made the starting point of a steamer line to New 
York by parties who were interested in the construction 
of a railway to Boston. The first steamer was the 
Eudora, which was put on in 1845, but in 1847 the Bay 
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The benzoline engine of to-day is probably only a 
temporary phase in motor-vehicle construction, and | 
there is little doubt that the heavy oil engine when per- | 
fected will entirely supersede it. 








AMERICAN PADDLE-WHEEL STEAMERS WITH | 
BEAM ENGINES. 
No. VIII. 
STEAMERS ON LONG ISLAND SOUND. 

Amoné the finest vessels afloat are a number of those 
which run on Long Island Sound, most of which form 
parts of through routes between New York and Boston. 
This body of water is between the mainland and Long 
Island, which is about 100 miles long. Although prac- 
tically land-locked, rough weather and rough seas are 
not infrequent, and—as shown by the map, Fig. 33—the 
steamers making the full trip are, at the eastern end of 
the trip, exposed to the rollers of the Atlantic Ocean, 
being between the sheltered waters of the Sound and of 
Narragansett Bay. These boats run every week-night 
throughout the year, and on Sunday nights during the 
summer. The principal lines are from New York to the 
cities of Fall River, Providence, Stonington, Norwich, New 
London, and New Haven. 

The advantages of the longer steamer routes over the 
more direct all-railway routes between New York and 
Boston are the greater comfort and space on the steamers. 
This is specially the case in the summer, when a cool 
evening and night at sea in a floating hotel, and with 
a private state-room, are far more comfortable than if 
spent in the heat, dust, and stuffiness of the most 
luxurious train service and sleeping car berth. The 





| hundreds of electric lamps in the saloons, dining room, 


SGuside Plan 7 


Island Sound, the boats being bound to various ports. 
In winter the number of boats is smaller, but in summer | 
there are several which leave at about the same time. | 
On a fine sunny afternoon there can be no finer 
spectacle than the procession of these great stately 
vessels, with their gleaming white sides, their huge 
wheels, and numerous flags, and with the sound of the 
music of the bands floating over the water. 

At night each steamer is a blaze of light, with its 


state-rooms, &c., and out on the decks. The interior 
finish is handsome in the extreme. The woodwork is 
painted white, picked out in light tints and gold. A rich 
heavy carpet covers the floor, and prevents any sound of 
footsteps, while the arched roof, mast casings, railings, 
stairways, &c., are all artistically and elaborately 
treated. The passengers stroll about, or sit and talk, 
read, or listen to the band. The dining and smoking- 
rooms are continually busy, and there are quiet groups in 
the shady corners of the decks. The state-rooms are 
conducive to comfortable rest, and are equipped with 
electric light and electric calls, numerous uniformed 
attendants being in waiting to answer the calls. It is a 
most. delightful mode of travelling, free from the 
necessarily cramped accommodation of railway travel, 
and almost free from the chance of sea-sickness, although 
occasionally a heavy sea running in the Sound, or the 
rollers of the open Atlantic while the boat is off Point 
Judith, will upset unaccustomed stomachs. As a matter 
of fact, it is like travelling in a luxurious hotel, equipped 
with all modern appliances for comfort and conveni- 
ence. A little further on we shall give some interior 
views which will enable the reader to realise the meaning 
of these remarks. 








steamers have open and covered promenades, handsome 


It has already been stated that practically little change 
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State was put on by the Bay State Steamboat Company, 
which later became the Fall River Line. This vessel 
was 320ft. long, 1600 tons measurement, and made the 
trip of 183 miles in 9 hours 15 minutes, including one 
stop at Newport. 

The following table gives particulars of some of the 
earlier steamers of this line, all of which were wooden, 
with single - cylinder condensing beam engines. The 
Newport had four boilers, all on the guards, forward of 
the paddle-boxes, and had four funnels. The Bristol 
was one of the first to have the boilers placed in the 
hold, with the smokestacks passing up through casings 
in the superstructure. She had a sister ship, the Provi- 
dence, which was built at the same time, and these two 
were the last wooden-hull steamers of the line. Their 
engines were fitted with the Sickles cut-off valve gear 
already described. The Bristol was burned in December, 


1888, while laid up at the wharf for the season. 
Old 





Newport. Colony. Bristol. 
Date of construction . 1865 ... 1865 ... 1867 
Tonnage Perk ve incane ave aka 1957... 3000 
Length between perpendiculars, ft. 332 ... 310 ... 362 
Beam, ft. ... Scat ee cath ee 42. 48 
eS ree 14 14 16 
Draught, mean, ft... ... 11 0 . 9h 
Cylinder, diameter, in. ... 8> . i = 110 
Cylinder, stroke, ft. 12 ., 12. 12 
CATES SS |S i ee ran "he 2 3 
Paddle-wheels, diameter, ft. 6 36... 39% 
WING PEM acct sy ace. sass 60 . 60 . 48 
Buckets, area, sq. ft. . . 26. 30 
Speed, maximum, knots 5.3 oe ie. 7 
Revolutions per minute for maxi- js 
=, rome | 164 17} 

Steam pressure for maximum 
ices: ter interes: ae 27 22 

Coal consumption for maximum 
speed, Ibs. per hour. 24 2} 3 





49 


THE ENGINEER 








oe Aol een ie einre® haan ; pa Samay ensenee ypetye"" Yona sene 69 1 E5 00 merrell —p. soups 050404 . 
| ee ee _ 02ede | eyo BO | Roce ieateiceere te. TST ELE 
Te eR AEN RIARREREES OS REN I one aN/e AaN peaR NCEA Sth BN db 0% POP iMeW qubuey mem an eno Codec erie Saipecton SSE topeett neuer sev bin eee tie 
oe 69 18 6L LL SL CL JL 69 19 59 69 19 6S LO SS OF IF Ob Lb 9b OH IY GS ce BF Me. Ge “Ee St 













































































“uetg-yo0q uemo7 = ON'T_-“NIKAS - 
‘ ItCr — 
es bry a 7 ee = 
" " f mes (| | yay = yaeog 4ajiog sopiog Josro ° T 
Somme 3 pssogepis Puseneris aa tes —— {4 O00 O|| : ‘ wee = : 
WF = —" bh T =] 
: ooses sey pr i> wooy \\ weew s nai hii ages ) werw 
’ 
7 “a of weg uoojes psemsey 
Lenina td ee | te anemone wy, ye See Rg re tee ata 3 
SF burwig eyeateg uooyes bumig vew \> e wibuz S| | zomg) e5ejPoMm 
: tus weg | na ped 
« se: 1 e 
Manic Precg opis Psvogepis Pssogeprs pratis : (ue ; 
: . CB puscg opis ejen Ke0r5 pani soj10g 49s10g ! ron 
£9 _ H 
: SHIN WOK 
if i — 

















Sif OF 16 40018 Ue sie j/*ea0 yi bue7 






































Hii il 





'o 
? i \ Ky: 
ig, oo I WOES > Seyi en 
'z \ ~ 7 :z 
‘eur7 4aary es {uenang ss so bunmesy tl =f .cceewtee carter gag 2 2 & 
11n4 Buimeys uoljoas jeuipnybuo7 "ag big = piel: i ATaj je} | 











~ G60 je> jo Ciuog yo doy 














TTT; i] 
I} tl Mil yiiy 


62 Jf OF \61 Zi 


Oz owesy yo 


ss of 












lil 





. 




































































ade Fr] 























5 yosg ure 
ge iene? A sol trues aaa yu 


cee | 





weog Enysoy, bursejaua aqbykys woos auibu7} 

















*oulT aonlry es fuReiang SS 
ays go uoneasz ‘9¢ biy 








(8% abyod aas Uuord uosap 40,7 ) 


NVLIHAd UWANVALS THAHMATAGVd NVOIAXZANV 


7a i — ed = —— 
SESS Sew gAIS Ses Pest gsGeSRMPSsSA2ASGHBSS BEHecgeBRBB2yvePewesse> seek 2 














50 





THE 


ENGINEER 








JAN. 20, 1899 











In 1882 the fine steamer Pilgrim was built for this line 
by John Roach and Sons. She is 390ft. long over all, 
875ft. long on the 11ft. water-line, 50ft. beam, and 
88ft. Gin. wide over the guards. The depth of hold is 
18ft. 6in., with a minimum depth of 17ft. 6in., and the 
draught is about 11ft. The height from floor to dome is 
60ft. The tonnage measurement is about 3500 tons. The 
engine is rated at 6500-horse power, and has a single 
vertical cylinder 110in. by 168in. The double-beat valves 
are operated by lifter rods, in the manner already de- 
scribed, but in addition to the starting bar and trip shaft 
for working the engine by hand, there is a starting 
engine, having a vertical cylinder which operates 
the trip shaft by means of a crank arm on that 
shaft. The working beam is 29ft. long and 14ft. 6in. 
deep, with 18in. bearings, and its weight is 33 tons. 
The connecting-rod weighs 12 tons. The paddle shafts 
are each 39ft. Gin. long, 28}in. diameter at the inboard 
end, and 26in. at the outboard end. The wheels are 
41ft. diameter. The boilers carry a pressure of 50 lb. 
The Pilgrim is peculiar in that her hull has a double 
skin plating, which, with the longitudinal and trans- 
verse frames, makes a cellular construction, the space 
between the two skins being 24in. at the sides, and in- 
creasing to 36in. over the keel. This construction 
extends for 340ft. of the length of the vessel, and is 
divided into ninety-six water-tight compartments by 
water-tight ficors and bracket frames, and by keelsons 
840ft. long. The interior of the hull is also divided into 
compartments by transverse bulkheads of ;;in. iron 
plate extenuing up to the main deck. There are in all 
103 water-tight compartments. Iron platingis also used 
for the paddle-wheel casings, the engine and boiler- 





system on some of the English Channel steamers, where 
everybody is roused up and turned ashore at a dismally 
early hour of the morning, though passengers who, are in 
no hurry might as well be left undisturbed until a reason- 
able hour. 

The time allowed for the trip of 183 miles is 10} hours, 
including one stop and the necessarily slower speed in 
the waters of New York Harbour. The ordinary service 
speed is 18 miles an hour, and the maximum trial speed 
of the Puritan was 21 miles an hour. 

In view of the size, speed, and other features of these 
great steamers, it will be of interest to consider the con- 
struction and interior arrangement of one of these vessels 
in detail, and the writer is indebted to Mr. George Peirce, 
supervisor of the Fall River Line, for drawings, p. 49, of the 
famous steamer Puritan of that line. This vessel was 
designed by Mr. Peirce, and was built under his supervi- 
sion. She is a fine example of the modern type of steamers 
on Long Island Sound, and, as already noted, is the 
latest and largest steamer of the line which is fitted with 
a beam engine. 

The Puritan was built in 1889. The hull was made by 
the Chester Ship and Engine Building Company, the 
joiner work was done by William Rowland, and the 
painting by G. and R. Hutson, while the engine was 
built by the W. and A. Fletcher Company. The vessel 
is 420ft. long over all, 403ft. long on the 12ft. water-line, 
52ft. beam in the hull, and 92ft. wide over the guards. 
The hull is 20ft. 6in. deep, and 21ft. 4in. deep amidships. 
Above the main deck, which is the top of the hull, are 
three other decks. The height from base line to top of 
pilot-house or wheel-house is 63ft., while the height from 
the base line to the top of the engine-room skylight— 








magnificent steamer, and from this and the side elevation 
—Fig. 36, p. 49—it will be seen that the freeboard is quite 
high, forward of the wheels, the skin plating extendin 

up to the level of the saloon deck. This plating is picroel 
by a few windows and two main deck entrances, these 
latter being closed when the vessel is on its trip, except 
that in fine weather the upper half of the entrances jg 
left open for light and ventilation. Aft of the wheels 
there isan iron bulwark, extending about 3}ft. high, above 
the main deck, along the outer edge of the guards, g 
passage way being left between the bulwarks and the 
superstructure at this level. 

The guards are supported by bracket frames with solid 
iron plating or sponsons on the frames. This plating 
swells outward from the hull, and the lower edge of the 
guard or sponson plating is indicated on the drawings, 
The passenger entrance is just aft of the paddle-boxes 
and is formed by a movable section of the bulwarks, 
and large sliding doors in the superstructure, opening on 
to the quarter: deck, convenient to the ticket-office, coat. 
room, &c. 

Next above the main deck is the saloon deck, extend. 
ing the whole length of the vessel, a portion of the fore. 
castle being railed off for the anchors, anchor hoist, and 
look-out. Above this is the gallery deck, and above this 
again is the hurricane deck, which surrounds the top of 
the domed roof of the forward and after saloons. Above 
all is a deck-house with the quarters for certain of the 
petty officers, the stewards, bandsmen, &c. At the 
forward end of the hurricane deck is the great wheel. 
house, with semicircular front, the windows in which are 
high above the deck, so that there is no obstruction to 
the view of the steersmen and officers. The super. 
structure is slightly narrower than the 
decks, so that there are promenades 
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Fig. 35-STEAMER ‘ PURITAN,” 


rooms, the chimney casings, kitchen, &c. The keel is 
formed by an inner plate }in. thick and 20in. wide, and 
an outer plate jjin. by 26in. The main keelson is of 
gin. plate, 3ft. deep, and 340ft. long, and on each side of 
this are six keelsons of the same length, secured to the 
inner and outer plating by riveted angle irons. The hull 
plating is Zin. thick, the plates being from 14ft. to 28ft. 
in length, with butts planed and triple riveted. The 
bottom plating is }}in. thick. 

The latest and finest steamer of this line, which is 
fitted with a beam engine, is the Puritan, which was 
built in 1889, and which we shall describein some detail. 
The two latest vessels of the line, however, the Plymouth 
and the Priscilla, have diagonal direct-acting engines. 
The Plymouth, built in 1890, is 366ft. long, and has a 
four-cylinder triple-expansion engine of 5500-horse 
power. The Priscilla, built in 1894, is 440ft. long, with 
a loaded displacement tonnage of 5200 tons. She has a 
double, inclined four-cylinder compound engine of 8500- 
horse power, which gives her a speed of 22 miles per hour. 

At the present time the steamers of this line leave 
New York at 6 p.m., and arrive at Fall River, 183 miles, 
at 5.30a.m. A special train leaves at 5.48 for Boston, 
51 miles, for the benefit of persons wishing to get in 
early for business reasons, or to catch trains for further 
journeying. This train is due at Boston at 7.15 a.m. 
Passengers are not obliged to take this train, however, 
and those who are in no hurry can notify the purser’s 
office and avoid being called at 5.15. All other 
passengers, except those giving notice, are called at 6a.m., 
in time to take the 6.40 express, which is due at Boston 
at 8 a.m. Going west, the special boat express leaves 
Boston at 6 p.m., arriving alongside the steamer at Fall 
River at 7.20. Many passengers go down by earlier 
trains, and the boat leaves as soon as the passengers and 
baggage from this train are on board. The time of 
leaving is 7.40 p.m. A short stop is made at Newport, 
about 20 miles down the bay, from 9 to 9.15 p.m., and 
then the boat passes out of the bay into the Atlantic and 
is then soon in the Sound, under the shelter of the Long 
Island. The steamer is due at New York at 7 a.m., but 
passengers are not disturbed if they have given orders 








noi to be called. This isa great improvement upon the 





around the outside, numerous stairways 
and ladders affording communication. 
Forward of the wheels are the two huge 
black funnels. 

Fig. 37, p. 49, is a longitudinal section, 
showing the arrangement of the framing of 
the hull. The length over all is 419ft. 43in., 
and 404ft. on the water-line. The depth 
from the main deck to the base line is 
28ft. Thin. at the bow and 24ft. at the 
stern, while the stem extends to a height 
of 42ft. above the base line in order to 
receive the skin plating above the main 
deck. 

The keel is horizontal to within about 
50ft. of the bow and 45ft. of the stern, 
and then rises slightly. A double bottom, 
3ft. 6in. deep, extends the greater part of 
the length of the vessel. The frames are 
about 2ft. 2in. apart, and the main deck 
is carried by 114in. deck beams at alter- 
nate frames. There are 185 transverse 
frames in all. At the bow is an inter- 
costal framing with diagonal bracing, and 
a breast hook extends back from the stem 
to the first main bulkhead, a distance of 
44ft. Solid floors are used forward of 
frame No. 20, and aft of frame No. 168, 
The next bulkhead is 67ft. 2in. further 
aft, and behind this is the boiler space, 
78ft. long. Another bulkhead separates 
this from the engine space, 68ft. From 
the after bulkhead of the engine-room, 
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over the working beam—is 7Oft. 
4545 gross tons (of 22401b.) on a light draught—with 
coal and water—of 12ft.6in. On the loaded draught of 
14ft. it is 5215 tons. 

The vessel has a double hull, built of steel, similar to 
that of the Pilgrim above described, there being fifty-two 
water-tight compartments between the hulls, while the 
hold is further divided by seven transverse bulkheads 
extending up to the main deck. The hull has a flat 
floor, straight sides, and a long sharp bow with fine 















entrance. Below the guards are sponsons of solid steel 
| 
| . 
j Main Deck 
| ‘) inch Deck Beam 
3 yo Fender Beam 
= and 
4, 
«| 
‘| 
§ 
. 
a Lower Deck Bi g 38. 
- '9inch Deck Beam 








Fig. 38—CROSS SECTION OF PURITAN 


plating, swelling out from the hull to the outer line 
of the guards, co that there is no horizontal flat surface 
for the waves to strike. The steel hull is amply stiff 
enough in itself, and no hog-frame trusses are used. The 
decks are of steel covered with wood, and the wheel 
casings or batteries are also of steel. The rudder is 
14ft. 6in. long, and 13ft. deep, made of steel, with wood 
filled in between the plates. Two steel masts, 22in. in 
diameter at the base, are utilised as ventilating shafts. 

Fig. 85 is a reproduction of a photograph of this 


The displacement is , 


the lower cabin deck extends 108ft. din. 
to the stern bulkhead. This lower deck 
is supported by 9in. beck beams at every 
fourth frame. From this it will be seen that 
the hull is of great strength and stiffness. 
The iron gallows frame or A frames which support the 
working beam are a little aft of amidships, and the centre 
| of the beam is 60ft. 1l4in. above the keel. The legs of 
these frames are riveted to heavy longitudinals or 
keelsons built into the hull framing. The centre of the 
paddle shaft is 22ft. 6in. above the keel, 240ft. from the 
| bow, and 16ft. Qin. aft of the centre line of the beam 
bearings. 

Fig. 38 is a half cross section of the hull, showing the 
construction of the main frames and the bracket frames 
for the a apeangy decks or ‘‘ guards.’ At other points 
| the brackets are curved, so that the guard plating has a 
/ convex form. It will be seen that the guard frames carry 
| @ continuous and solid skin plating, so that the waves 
| cannot strike upward against any horizontal surface. 

This construction was described in the early part of this 
| article, but it may be well to repeat here that this plan is 
| not followed on river steamers. The latter have usually 
| simply a row of inclined struts or braces exending up 
| from the side of the hull to the outer line of the guards. 





On December 9th, 1898, we gave a description of the 
lengthening of the New York. At the time of writing we 
were not in possession of drawings showing the arrange- 
ment of the tackle, kc. These we are enabled to give 
to-day—see Tig. 84, p. 49—and must ask our readers to 
refer to the previous issue for a full description of the 
work. 








REFERRING to the orders which the Midland Railway 
| Company has just placed with the Baldwin and the Schenectady 
| works for American Mogul locomotives, the Scientific American 
says that the introduction of these engines in regular service on 
an English road will be watched with the greatest interest. They 
are not of abnormal dimensions, being smaller than the average 
freight engines now being built for use in the United States, but 
of the standard size in use on the Midland Railway. This is 
fortunate, as giving for the first time an opportunity to test the 
English and American types under identical conditions of service. 
The cost of the engines, even should the customary English ay < 
fire-box and other specialities be called for, will probably be from 
25 to 30 per cent, less than if they were of home manufacture ; and 
if they render equally efficient service the result cannot fail to 
have an important bearing on the locomotive trade in the United 
Kingdom, 
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POWER DISTRIBUTION FOR ELECTRICAL 
TRACTION. 
By Professor ERNEST WILSON. 

Tur transmission of energy in the form of electricity 

naturally resolves itself into a comparison of alternate 
and direct currents, for we find each of these systems 
extensively used. Not only are they used separately, 
but in some cases we find alternate and direct currents 
in combination. It is impossible to lay down any 
hard-and-fast rules with regard to the employment of 
these systems, since each case must be dealt with on its 
own merits. It may, however, be of advantage to look 
into what has already been done, that is, to examine the 
present practice and also to discuss the subject in general 
erms. 
, Perhaps the most important factor in the growth of 
electrical traction has been the motor. It is well known 
that alternate-current motors, except of the synchronising 
type, are a thing of comparatively recent date, whilst 
with direct currents, one may say, the motor, as much as 
the generator, was early perfected. For this reason the 
direct current has held, until recently, exclusive sway so 
faras the line and cars are concerned. A rival to the 
direct-current motor has, however, sprung up in the so- 
called induction motor, and one has only to look at the 
work being done in Switzerland in order to see that the 
alternate current can hold its own so far as the motor is 
concerned. This, then, brings the two classes into greater 
equality. 

‘But, take the facts as they are at the present time, 
and one may say that for motor purposes the direct 
current is almost exclusively used. How is it, then, that 
we find alternate currents employed at all? The answer 
to this is that very high potentials are easily obtained 
from lower ones, and vice versd, by aid of the alternate- 
current transformer. It is possible, therefore, to generate 
currents in the power-house at comparatively low poten- 
tial difference with safety, and to raise this potential 
difference many fold for the line, which can consequently 
have a smaller cross section. The result is greater 
economy in the copper conductors. At the receiving end 
the high potential difference can again be reduced to with- 
in such limits as are required for the purpose in view. 
Further, the alternate-current generator is capable of 
dealing with several fold the potential difference possible, 
economically, with direct currents at the present 
time, and energy in the form of alternate currents is 
easily converted into energy in the form of direct currents 
by the aid of a rotary transformer, or combination of 
synchronising motor and direct-current generator. 
In many cases therefore it is possible to dispense with 
step-up and step-down transformers. Wherever alter- 
nate currents are employed we see them associated with 
comparatively great distances. 

A typical cxample of power distribution is that in 
which a large power station ‘situate just outside or even 
inside a town is employed to extract energy from coal. 
It is doubtful if one would be justified in the use of 
alternate currents for feeder purposes inside a radius of, say, 
four or five miles, and in such a case we should probably 
find direct-current plant all through. When a large area 
like this has to be dealt with we find the feeder system 
extensively used; that is to say, at certain outlying 
points heavy copper conductors are attached to the trolley 
wire and rail return, such conductors proceeding directly 
from the power station and not used on the way for dis- 
tribution. Such conductors serve to maintain the poten- 
tial more nearly constant at these distant points, and 
thereby render successful and economical conditions of 
running possible. It may be justly asked why such 
refinements as regards keeping the potential difference 
constant, or approximately so, at all parts of the system 
are necessary. There are several reasons. In the United 
Kingdom, for instance, the Board of Trade regulations 
with regard to maximum drop of potential in the rail 
return limit this te seven volts, the object being to protect 
underground pipes and metal from electrolytic action. 
A further reason is that the efficiency of the motor system 
on the car is impaired if the potential difference drops 
greatly from the value for which the motor is designed. 
Then, again, if the lighting of the cars is carried out 
from the mains a serious variation of potential difference 
will cause inconvenience to passengers. Suppose the 
power station in the centre of this system, then we should 
find short and long feeders reaching to different points, 
and an important question at once presents itself as to 
how these different feeders are to be grouped together in 
the station. Suppose that the feeders have the same 
cross-sectional area and that they vary greatly in length, 
then, if they have to deal with the same currents, it is 
impossible that constant potential difference can be 
maintained over the whole system by simply grouping 
them to the same source. As a matter of fact, for suc- 
cessful operation the feeders in a large system, if laid 
down with rearonable economy as regards continuing 
cost, would be supplied with different potential differences 
at the power station, and such potential differences 
—_ depend upon the magnitude of the current at any 
ime. 

Now, the over-compounded direct-current generator is 
a dynamo which raises its potential difference with in- 
creased load, and in this respect is what is wanted. This 
form of machine is extensively used at the present time 
in power stations ; but does it solve the problem with due 
economy as regards consumption? For it necessarily 
leads to division of plant if in large schemes different 
groups of feeders have to be supplied with independent 
units, and this must also result in uneconomical working, 
either from the point of view of too many units or from 
the point of view of fuel. To get over the difficulty the 
station can be provided with over-compounded generators, 
which automatically increase the potential difference at 
the station according to the load, and then into each long 
feeder can be inserted another dynamo, sometimes 
designated a ‘ booster,” which, being series-wound, in- 
creases its potential difference with the load on its par- 





ticular feeder, such booster being driven by a motor 
attached to the mains, or by other convenient means. 
In this way the short feeders have their potential differ- 
ences raised by the over-compounded generator, and the 
long feeders are over and above this assisted by the 
boosters. Now, the over-compounded generator, if of 
large size, is sluggish in response to changes of potential, 
on account of induced currents in the mass of the iron; 
and, further, for the p se of parallel running, heavy 
and costly conductors have to be brought up to the 
switchboard. Then, again, boosters and over-compounded 
generators are simply two systems of potential adjusting 
machines. Why, then, should not the power house be 
supplied with simple shunt machines in parallel, and the 
whole of the potential adjustment be carried out by a 
system of boosters having a switchboard to themselves ? 
This question must be answered by a consideration of the 
resulting all-round economy. There is the partial extra 
cost of boosters to set off the saving in compound genera- 
tors, and the resulting economy of working. Further, 
an approximately constant potential at the shunt ma- 
chines would be available for driving the booster motors, 
and also for lighting and other purposes. 

The above remarks refer to power distribution in 
general, and it remains to deal with the different systems 
which deliver the energy from these feeders direct to the 
cars. The overhead conductor claims the first place, on 
account of the fact that it is used more extensively than 
any other system. It is in crowded thoroughfares that 
the great opposition to this system exists. When a 
tramway is about to be installed on this system, it is 
surprising how great an outcry there is against the over- 
head wire. People imagine that there is danger attached 
to its use, and that the beauty of the streets is about to 
be impaired. But it is also surprising how these fallacies 
disappear when the systemis complete. The slotted con- 
duit system has made some progress, as is evidenced by the 
systems at Buda Pesth, New York, Berlin, Brussels, and 
other places. In this system the conductors from which 
energy has to be taken are supported by insulators fixed 
to the walls of an underground conduit, and a collector 
fixed to the car rubs against these conductors as it pro- 
ceeds on its journey. It has been urged against this 
system, with truth, that its first cost is greater than that 
of the overhead system, and that its installation obstructs 
the traffic for much longer periods. Further, that snow 
and water are liable to interfere with the working. In 
connection with the overhead system, one may say that 
the rails are almost universally used as a return circuit 
in order to render a single conductor overhead sufficient. 
This introduces a very important question, namely, the 
effect of electrolysis on underground pipes. In fact, the 
regulations of the Board of Trade relative to this point in 
the United Kingdom are so stringent that great care has 
to be taken in order to comply with them. Now, with 
the slotted conduit the case is different. On each side 
of the conduit a conductor can be placed, the one con- 
nected to the positive pole of the station and the other 
to the negative. The rails need not be used as a con- 
ductor in this case, and thus electrolysis is avoided. 
Naturally the extra cost of the one conductor has to be 
considered, but the bonding and maintenance of the rails 
as a conductor is avoided. The effect of electrical 
osmosis in such a slotted conduit system is one of impor- 
tance, since thereby the insulation resistance of the 
positive conductor is increased, whilst that of the negative 
is reduced. 

It is necessary to call attention to yet a further system 
of supplying energy from feeders to the cars. This is 
known as the surface-contact system, and although it 
has been put to actual test in the streets—for instance, 
at Washington, U.S.A., and is being tried at Paris 
and elsewhere—it cannot be said that this system 
is at present of great commercial importance. In it 
energy is transferred from a series of surface conductors 
in the line of the track to a skate or bar, carried by the 
car and rubbing over them. These contacts project 
slightly above the ground and are automatically con- 
nected to the feeder source as the car passes over them, 
and except at such times they are, electrically speaking, 
“‘dead.”’ The automatic mechanism under the ground has 
called forth a great deal of ingenuity on the part of in- 
ventors, and it remains to be seen if, in places where an 
overhead conductor cannot be placed, this system will 
supersede the slotted conduit, or storage cell. 

After the success of the three-wire system for lighting 
urposes, one naturally asks why such a system cannot 
e used for the purpose of power distribution in the case 

of traction. The great advantage in the choice of the 
three-wire system is the saving in copper, and, at the 
same time, the available potential difference in houses 
need not be more than on a two-wire system. The three- 
wire system has, indeed, received actual trial in the 
United States, and is said to have proved itself a failure 
for traction purposes. The chief difficulty lies in the 
requisite compensation for fluctuations in potential 
difference, and this more than compensates for the first 
cost in the copper which the three-wire system is 
intended to save. To some extent a lighting system is 
in itself an automatic compensator for fluctuations of 
potential difference, since the electrical resistance of 
lamp filaments increases with diminished temperature. 
So that a fall of potential difference is accompanied by 
a more than proportional fall in the current. In traction 
the case is quite different. A certain frequency of 
service has to be maintained, and, consequently, cars 
have to comply with a certain schedule time. If the 
potential difference of the line drops, a larger current 
must be supplied to give the same power, and, moreover, 
this increased current is not turned to such good account, 
since the efficiency of the motor is not so high as with 
the proper working potential difference. The effect is 
therefore cumulative in the sense that an initial fall 
of potential difference results in a further one, and the 
system suffers accordingly. It may be argued that the 
fluctuations of poten’ difference can be remedied by 
the employment of motor-generators at different points 


of the system. Such a machine may consist of two 
dynamos similar in construction, rigidly coupled together ; 
or the motor and generator armature windings may be 
wound on the same core. One of the armatures is 
placed between the centre conductor of the three-wire 
system and one outer conductor, the other. armature is 
placed between the centre conductor and the other outer 
conductor. If, then, the potential difference between the 
one outer and the centre conductor falls, energy is trans- 
ferred from the other armature which acts as a motor 
and drives the machine to which it is coupled as a 
generator. A further drawback where the fluctuations 
in the demand for power are rapid and severe is the 
length of time required before proper compensation is 
brought about, and further, the sudden removal of load 
from an electrical locomotive does not result in the 
immediate removal of load from the system, since the 
motor generator absorbs energy until equilibrium is 
established. It is worthy of remark that the three-wire 
system was proposed for the Central London Railway by 
English engineers in face of reported failure of the 
system in the United States. From this it would 
appear that the question is not considered to be properly 
settled. 

A typical case of the employment of alternate and 
direct-current systems in combination is that in which, 
say, a district has to be provided with energy for traction 
purposes from a distant waterfall. In such a case we 
should probably find that the turbines are coupled to 
two or three-phase alternate-current generators, which 
convert the energy of the waterfall into the form of 
high potential alternate current, which potential can 
again be increased if necessary by the aid of static 
transformers. The choice of two or three-phase 
over the single-phase system is on account of the 
distant motor which receives the energy, since the former 
give greater satisfaction than the single-phase system, 
not only as regards working, but as regards volume of 
copper in the lines. Having arrived at the district, it is 
converted into direct-current form by means of a rotary 
converter or a direct-current generator, which is coupled 
to and driven by an alternate-current motor. These 
direct currents are then available for use in the motors on 
the cars. 

Of course the advisability of utilising the energy 
of a distant waterfall depends upon many considera- 
tions. The magnitude of the power to be transmitted, 
the cost of local energy from coal, for instance, the 
proportion of the twenty-four hours during which 
maximum horse-power must be supplied, the reliability 
of the supply, are all questions which have to be 
answered apart from the practicability of dealing with 
the requisite high potential differences. Then, again, 
the first cost of a line does not only depend upon the 
conductor, and it should be laid with due regard to 
the Kelvin law of continuing cost. The loss therein 
comes in when estimating the total efliciency of the 
system. 

At Portland, Oregon, U.S.A., we have an example of high- 
tension transmission for traction purposes, and here we see 
three-phase generators supplying energy at 6000 volts di- 
rect to the line wires, which have a length of some 13 miles, 
before arriving at Portland. At Dublin, too, we see high 
potentials successfully dealt with on the three-phase sys- 
tem. The length of the line in this case is only seven or eight 
miles, the generators supplying power at about 2500 volts, 
the frequency being 30 periods per second. Two sub- 
stations are employed to convert the energy transmitted 
by aid of these three-phase currents into energy in the 
form of direct currents for the line at about 500 volts. 
The Central London Railway may be cited as another 
example of three-phase transmission over a length of 
about 7°6 miles. In this case the generators will supply 
power at 5000 volts and 25 periods per second, which 
will be transformed at sub-stations into direct currents 
of 500 volts for the line. These instances serve to show 
the magnitude of the potential differences actually 
attained in practice with alternate currents. Such 
potential differences as 40,000 volts would be from an 
economical standpoint out of the question with direct 
currents, but the direct-current motor-generator has been 
perfected to such an extent as to deal with 2000 or 3000 
volts. It remains to be seen how far it will successfully 
compete with the alternate-current. 

If, then, alternate currents are so successful on account 
of their lending themselves to high potentials, the ques- 
tion arises as to whether it is possible to dispense 
altogether with direct currents, since, ceteris paribus, it 
is advisable to keep to the one system. The induction 
motor is the great influence which is at work at the 
present time to bring about this state of affairs. In 
electrical traction the motor must be capable of exerting 
a large torque for starting purposes, and, moreover, 
must be capable of standing on occasions abnormal 
strain. It must be easily handled by drivers, and the 
whole system on a car or locomotive must be as efficient 
as possible. Without going into the actual tests of the 
machines, we can point to the adoption of the induction 
motor in practice, thus enabling the use of alternate 
currents all through the system. Without speculating 
as to what will be possible with single-phase induction 
motors, we will take the facts as they are. Between 
Maroggia and Lugano, in Switzerland, three-phase trans- 
mission is employed over about seven miles at 5500 volts and 
40 periods per second. At Lugano static transformers re- 
duce this potential difference to about 400 volts for the line. 
By static is meant that the transformer has no moving 
parts, and simply requires careful handling, but not the 
attention of running machinery. We have seen that 
when direct currents have to be produced from alternate 
currents moving machinery must be used. This is a 
point in favour of keeping exclusively to one system. 
These'three-phase motors require three conductors insu- 
lated from one another, and since the rail can be employed 
as one conductor it comes to erecting two parallel con- 
ductors at different potentials, with two trolley poles to 





each car, as against the single trollev wire and trolley pole 
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with direct currents. So long as the line is long and 
not complicated by crossings, the two overhead conduc- 
tors are not serious, but ina town where a network of 
streets has to be dealt with the two overhead conductors 
do present some difficulties. As a matter of fact, two 
overhead conductors are used for direct currents at the 
present time in order that the rails may not be employed 
as areturn. Practically the entire street-railway system 
of Cincinnati, Ohio, is on the “ double-trolley ” system, 
and it is very extensive, with many crossings; so that 
it is possible to employ two overhead conductors even 
where there are crossings, but in such cases the single 
overhead conductor undoubtedly has the advantage. 
The Lugano line has a length of about three miles, and 
the other schemes intended to be worked by three-phase 
induction motors on the cars are more of the nature of 
light railways than systems for town distribution. With 
regard to the three-phase induction motor it is claimed 
that it possesses features essential to electrical traction. 
It yet remains to produce a single-phase induction motor 
which is perfect from an electric traction point of view. 
When the alternate current is used in the streets the 
subject of interference with telephones and telegraphs 
will have to be discussed, but so far as electrolytic 
action on metal under ground is concerned the alternate 
current is far superior to the direct current. 

A very important subject is that of storage cells 
as used for traction purposes, either in the power station 
itself or in a sub-station. Itis well known that a tram- 
car or train requires as much as three times the 
power to start and get up speed as is required to 
keep it running. Consequently the demand for power 
varies, and it is this variation at certain points that 
renders storage cells valuable. The charging current for 
a battery of cells need not be great, and can be spread 
over long times, but such a battery is capable of dis- 
charging into the system for short times at a great rate, 
and it is this storage aspect which is of importance. 
Moreover, on occasions storage cells would help to keep 
a system in operation in the event of serious breakdown to 
the generating plant, and could be used for shunting 
and other purposes when the machinery is not running. 
The question of justification must be answered by a con- 
sideration of first cost, maintenance, housing, &c., and 
automatic working if cells are employed in sub-stations. 
It is well known that to charge a battery one must apply 
a considerably greater potential difference to its terminals 
than the discharge potential difference, and in the charge 
feeder there will probably be a considerable drop of 
potential. Hence, some special device must be added 
in order to increase the potential for charging, such as a 
shunt booster, or a special plant must be provided having 
the requisite potential difference. Then, again, the auto- 
matic regulation of the cells is a serious question. The 
end or regulating cells, according to the usual method, 
have to be cut out of circuit as they become charged, and 
on discharge the number of cells has to be varied accord- 
ing to the discharge current and the state of the cells. 
These operations can be accomplished by aid of auto- 
matic switches.* The automatic switch is at the best com- 
plicated, and, further, it must be capable of operating with 
— rapidity in the case of electrical traction, since the 

uctuations in the demand for power are rapid and 
severe. The booster is simple, and if properly constructed 
should be sufficiently quick in action to take account of 
fluctuations. With boosters the battery need not be sub- 
divided for discharge and charge purposes. 

Another aspectis the employment of the storage cell upon 
the car—first, as the only power source, and, secondly, in 
conjunction with an overhead slotted, conduit, or surface 
contact system. Much has been done with storage cells 
in these directions, and although the overhead conductor 
for power distribution in streets, and the insulated over- 
ground conductor in the case of railways, have carried 
almost everything before them, it cannot be said that the 
storage cell in its present form is finally superseded. 
Indeed, in some quarters—Hanover, for instance—the 
storage cell is looked upon with some favour. Its weight 
and maintenance are the serious items to be con- 
sidered. Further than this, we see the storage cell 
employed in the case of vehicles for streets, and it 
remains to be seen if it is a success. 








OUR COAST DEFENCES. 





Tue value of coast defence works is much disputed. 
But there can be no disputing the fact that if we are to 
have such works at all, they ought to be the best possible. 
Just a decade has elapsed since a series of articles 
appeared in the columns of THe ENGINEER upon the 
coast defences of the United Kingdom. The tone of 
these articles was one emphatically warning. It pointed 
to a condition of affairs as regarded the fighting efficiency 
of our coast defences, which was positively appalling. 
It attracted considerable attention amongst military 
experts at the time, and criticisms as to the correctness 
of the facts adduced were subsequently made—in an un- 
official way, it is true—even by the authorities from the 
Horse Guards. Nevertheless that tone has since vibrated 
to some purpose in the memories of the Directors of 
Artillery and Works. An extensive outlay has resulted 
on the erection of defensive works, on the mounting of 
modern guns, to replace or—in some cases, alas !—to 
supplement the old batteries of muzzle-loaders; and 
on the provision of accessories for coast defences, such 
as position-finding cells, Brennan torpedoes, search- 
lights, magazines and mine-fields—which outlay has so 
far removed the reproach attaching to the deplorable 
condition of 1888, that the safety of our shores, or rather 
the means taken to secure it—apart from naval action— 
can no longer be regarded as a sham and a delusion—a 
fact which was painfully apparent before. 

The sums expended on “ works ”’ during the year 1897- 
98 alone, amounted to £1,868,750, including what was 


* See “‘ Electrical Traction,” pages 147-157. 








available from surplus revenue; independently of the 
expenditure on guns, mountings, and machinery, ‘‘ arma- 
ment of works” being furnished under a separate vote. 
Now a very considerable bite out of all this colossal 
total was employed in the erection of coast defences and 
emplacements, as well as of their “accessories” before 
alluded to. The evidence of all this appears to the most 
casual observer of the modifications which have been re- 
cently made in our sea-front defences. It is not, there- 
fore, possible to complain that lack of interest has been 
exhibited by our military authorities in pushing on the 
work. Nor can the sums which have been expended 
during the past ten years be regarded as insufficient. On 
the contrary, we fully believe that enough money has 
been spent—including the cost of armament as well as 
that of works—to place all the coast defences of the 
United Kingdom in a fair state of efficiency, and, indeed, 
to provide for the creation, or, at least, the commence- 
ment of new works when and where they seem to be 
required. 

But we observe with regret that the supplementing 
or patchwork system has been made the rule and not the 
exception, as one might have hoped. By the expression 
“ supplementing system,” we mean to denote the erection 
of such emplacements or gun positions as have been con- 
trived in old obsolete forts and earthworks that were origin- 
ally designed to mount muzzle-loading guns of early type, 
and which emplacements, although modified to contain 
perhaps 9-2in. or 6in. breech-loaders of the most re- 
cent pattern, are not associated with armoured protection 
of any really effective character, but which might prove 
to be mere shell traps in the event of their being attacked 
by vessels armed with the new steel naval howitzers now 
being introduced abroad. Whilst war vessels of all nations 
have such guns separately enclosed in armoured case- 
mates, or grouped in armoured batteries having a thick- 
ness of at least six inches of steel for the protection of 
the weapons and the crews working them, we on shore 
are contented with open emplacements having a thin steel 
shield—this in some cases only—over the top. It is true 
that advantage has been taken of the armoured forts, 
which were erected at Portsmouth and Plymouth twenty- 
five years ago, to mount behind their thick wrought iron 
plates a proportion of heavy breech-loading guns, and 
that Hotchkiss quick-firers are grouped with these guns 
behind similar shields ; whilst the new 12-pounder quick- 
firers that are being placed at the entrances to our naval 
ports have a good-sized stout steel shield, which might pro- 
tect three men out of each of the gun detachments, as well 
as the breech of the weapon. But during the entire period 
of ten years which has elapsed since the process of re- 
novation commenced, not a single example of an 
efficiently-protected armoured position, either for a single 
gun or for a group of guns, has been completed on the 
coasts of the United Kingdom. Nearly all has been done 
on the patchwork or supplementing principle. 

Ex uno disce omnes. Without indicating the locality, 
let us briefly describe the nature of the defences which 
have been erected on the eastern sea flank of one of our 
most important fortresses. A star-shaped brick fort 
of large size, quite a little town in itself, originally 
protected this position, which is salient, and, if seized 
upon by a resolute enemy, might be utilised to turn the 
entire system of defences possessed by the fortress. 
Hence its value, which was so far recognised eighty years 
ago that its parapets were pierced for some fifty or sixty 
heavy guns. The fort has, very properly, been stripped 
of its obsolete armament, and three circular-sunken em- 
placements for 6in. breech-loading guns, with dis- 
appearing mountings, have been constructed at its 
most salient angle. Strange to say, one 18-ton 10in. 
muzzle-loading gun is associated with the three modern 
weapons, for what reason it is impossible to conceive, 
whilst two rifled howitzers, which were converted from 
old 9in. muzzle-loaders, are placed in masked positions 
on the flank of the fort. This is all the protection which 
it has been thought needful to afford to the eastern sea 
flank of this fortress—a supremely important one. 

Yet another illustration of patchwork ; this time en- 
forced by a photograph, page 53, of one of the groups of 
guns mounted in a patchwork fort. Two of the fort’s guns, 
composing a group, are seen in the engraving going into 
action. They are 9in. muzzle-loaders of obsolete type, 
capable of ranging, with questionable accuracy, some 
1500 yards. Yet it will be observed that they are asso- 
ciated with a pointing dial to indicate elevation and 
training to the gun detachments, whose gunners’ heads 
may be seen within the circular emplacements in which 
the mountings revolve. But this dial involves the em- 
ployment of a position-finding cell and position finder, 
of a transmitter, and of a transmitter cell, the two con- 
trivances being about 1000 yards apart, and at each end 
of the base employed. All this intolerable quantity 
of expensive ‘“‘ sack ’’ for one inferior “ half-pennyworth ” 
of weapons. The small square spots upon the horizon 
of the parapet on the left are the shields of six-pounder 
Hotchkiss pieces, which are grouped with these guns, 
although, when once in action, the black powder of the 
muzzle loaders would entirely preclude any aim being taken. 
On the right of the battery Bsc in the photograph, a 
large circular emplacement is at this moment in course 
of construction for a heavy breech-loading steel gun with 
disappearing mounting, and which is to have a steel 
shield, the weapon rising and sinking through a large 
slot in it. But what a collection of incongruities the 
work will be when it is finished. And every emplace- 
mentis a sure find for high-angle fire from heavy guns. 
The whole position is absolutely naked, and would be a 
certain grave to the detachments serving its guns if 
attacked by an enterprising foe. 

We believe these to be fair examples of the patchwork 
character of the work which has been done, and which 
is now in progress. Whilst we are writing, an old stone- 
faced battery, whose terre-plein is raised upon a series of 
masonry arches, that were turned with common mortar 
some 150 years ago, is in process of being converted into 
a battery of 12-pounder quick-firers with revolving shields, 





the rapid fire from which guns must necessarily create con. 
siderable vibration, and endanger the stability of the old 
masonry beneath. The stone parapets are being cut 
through, and the ports refaced for these guns; yet it 
must be quite well known that such gun positions would 
be untenable under concentrated hostile gun-fire. Two 
or three well-directed shots would scatter a shower of 
broken stone and brickwork from these emplacements 
that would be deadly to the detachments exposed upon 
oe, there being only room for, say, two men within the 
shield. 

To sum up, we do not hesitate to express our convic- 
tion that the patchwork system is a mistake. It is 
putting new wine into old bottles. A few well-protected 
modern guns, whether singly in casemates or grouped in 
larger steel-faced batteries, would be of more service thana 
hundred of the old obsolete earthworks and forts such as 
we have been describing; and although great credit is 
due to the military authorities for the adroitness with 
which they have introduced some excellent weapons 
into most unpromising positions, by dint of cement 
and concrete, we greatly fear that their energy may even- 
tually prove to have been misplaced. Nevertheless, this 
is, of course, only a matter of opinion. 


THE TRANS-SIBERIAN RAILWAY: 
DIATE PROSPECTS. 

A WELL-KNOWN Russian writer on economical questions, 
M. Belinski, has recently published an essay in the Russki 
Vestnik concerning industrial companies in Russie, wherein 
he extols the future of the Trans-Siberian Railway in the 
fallowing inspired hymn of praise :—‘‘ The Great Siberian 
Railway has already before, its completion, aroused the envy of 
Western countries and exercised a striking influence upon the 
course of political events in the Far East. The advantageous 
and fortunate incorporation of Port Arthur and Talien-Wan 
is to be ascribed alone to the Siberian Railway. This new 
line of railway must, as is easily to be foreseen, direct that 
economical movement of the future which will take its way 
through the Russian empire. The completion of the line is 
awaited with the greatest impatience by merchants and 
manufacturers, by engineers and technical experts, and, in 
fact, by everybody who has capital at his disposal or who is 
desirous of embarking upon commercial undertakings. This 
impatience is well grounded and easily to be understood ; it 
is only necessary to glance at the map, in order to become 
aware of the boundless extent of Siberia, which by means of 
the railway will be brought within reach of distant countries.” 

M. Belinski then goes on to speak of the countless riches of 
the country, and of its mineral wealth, which are enticing 
enterprising merchants, and he mentions the ‘‘cheap but 
solid” productions of the East. He is of opinion that even 
the greatest doubter must be carried away by the prospect of 
the economical perspective which is slowly opening out in 
Siberia; he assumes that a legion of enterprising and confident 
specialists will be found to develop the natural resources and 
to find new markets for their wares, and thereby, with the aid 
of Russian capitalists, anticipate foreigners. 

It will be seen from all this that M. Belinski is an 
enthusiast and an optimist where the economical-develop- 
ment of Siberiais concerned. He paints the future in glowing 
colours, and is really convinced that the wonders foreseen by 
him will come about, and that even now Russian capitalists 
are already trembling in their eagerness to invest their 
idle capital in the Far East. We do not believe, on @ 
priori grounds, that the wonder-working developments result- 
ing from the Siberian Railway are to be looked for even in the 
moderately near future. It is the custom to adduce the 
example of the United States of America, where railways 
undoubtedly exercised an eminently civilising influence. In 
the case of Siberia the comparison practically falls to the 
ground, for the circumstances are quite different. The 
railways of the United States, at any rate, called towns into 
existence, and promoted industry and agriculture, which are 
far ahead of anything in Russia. But the American railways 
would not have brought about these results unless the country 
had had at its disposal an army of energetic and civilised 
Euro’ immigrants, who as a rule were in a decent station 
of life. The relatively high civilisation and the means pos- 
sessed by these European immigrants in North America founded 
industry and agriculture in the Western States. Without the 
co-operation of these important factors the system of railways 
would have proved to be of little material service in develop- 
ing the country; as it is, we must not forget that some of 
those railway lines did not prove remunerative, and in the 
end became bankrupt. M. Belinski lays great stress upon the 
carriage of goods; but this source of revenue is very pro- 
blematical, since it will have to contend with the powerful 
competition of carriage by sea. In view of the continual 
improvements in shipbuilding, railways can get the advantage 
in the struggle only by accelerating the conveyance of goods. 

So far as traffic is concerned, the importance of the 
Siberian Railway will be small for some long time; the 
future of this system has its roots in local intercourse, and 
not in the conveyance of the productions of China and India, 
since these will continue to be exported by sea. The new 
agricultural area that is slowly coming into life in Siberia 
will make itself felt only after long years of patient toil, for 
the methods of colonisation adopted by the Russian Govern- 
ment are in the main open to a certain amount of criticism. 
Russia is colonising Eastern Siberia with settlers from the 
interior of European Russia; these settlers are for the most 
part uneducated and needy ; they reach their new homes needy 
and discouraged by the toilsome journey, and the result will 
be that for several years they will remain pensioners of the 
State. 

The dazzling results to follow from the completion of the 
Siberian Railway, as anticipated by M. Belinski and other 
Russian writers, must not be looked for in the immediate 
future, and it may be that only after several generations the 
glowing picture painted by them will become a reality. 
Siberian corn has already begun to find its way into Eastern 
Europe, and thence to the ports of the Baltic; and recently 
the first consignment of Siberian gold, weighing about 
14,000 Ib. in ingots, arrived at St. Petersburg by train from 
Irkutsk, after a journey of thirteen days. The construction of 
the Great Siberian Railway is of itself one of the greatest 
achievements of this century; the gradual development of 
Siberia along the route of the line and thence by degrees into 
the interior of the country will tax the best energies and 
require the most careful thought on the part of the Tsar and 
his advisers for many years of the century which is now 
rapidly approaching. 
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THE OCEANIC. 





THE new White Star liner, the Oceanic, whose picture as 
she will appear when at sea we gave last week, was 
most successfully launched at Belfast on Saturday morn- 


ing last, the 14th inst. Nothing could have been better | 


than the way the launch was carried out, and it was a 
fitting sequel to the construction of the hull—during 
which not one fatal accident occurred, while the serious 


mishaps can be counted on the fingers with some to | 


spare. We cannot too highly congratulate Messrs. 
Harland and Wolff on this happy termination to the 
first stage towards the creation of what will without 
doubt be, eventually, the finest vessel which has ever 
been constructed. They are justly proud of their 
newest boat, while the whole of Ireland from North to 
South may be said to be wildly enthusiastic over her. 
A large amount of enthusiasm over such a vessel is 
excusable. As is well known, Messrs. Harland and 
Wolff have constructed all the ships built expressly for 
the White Star Company. 
an outside person to know exactly where the White 
Star Company ends and Harland and Wolff begins, or 
vice versd, and the latest addition to the fleet of 
magnificent boats which have been the outcome of this 
close bond of union has been built, as in the case of all 
the preceding vessels, without a contract in the generally 
accepted sense of the term. What was ordered was the 
very best ship, to fulfil the special conditions, which the 
ingenuity of man could devise. Whenthe Oceanic is at 
length ready for sea, which will be in from some six to 
seven months, she will have cost something very near a 
million of money. This alone would render the launch a 
matter of the deepest import, but there were other points 
which tended to increase the interest of the spectacle 
witnessed last Saturday. She was the longest and 
largest ship which had ever been launched, she repre- 
sented a dead weight of about 10,750 tons as she went 
down the slips, and new and almost untried methods 
were used in the operation. These we deal with in detail 
later on. As she lay on the slips one failed to appreciate 
thoroughly the colossal size or the graceful form of this 
vessel, but as soon as ever she rode on the water this 
became more and more apparent as the eye got accus- 
tomed to comparing her with her surroundings. Two 
large Liverpool tugs, which were there to attend her, 
looked just like toy boats, and seemed as though they 
could easily have been hung up on her davits and not 
have appeared out of place. As to the absolute launch 
itself, we have said that this was completely successful, 
and there is little more to add. So perfect was every- 
ping, that the boat went a dead straight course after she 
e 


Indeed, it is hard for | 


600ft. before she was brought up, the whole operation 
not taking two minutes from the time she began to move. 

The Great Eastern, whose place as the largest boat 
ever launched has now been taken from her, was lament- 
ably unfortunate in respect of her launch, which, it will 
be remembered, took place beam-on, and not end-on. 
She stuck, and remained for three months and more 


before she took the water. The Oceanic made no pause. The | 


slip had been most perfectly constructed ; large extensions 
had had to be made, and extensive piling and other works 
carried out at large cost, but such expenditure was more 
than justified. It was as nothing compared to that incurred 
in floating the Great Eastern. This vessel, though by no 
| means the failure which some would make her out to be, 

was not a success. This is not entirely to be attributed 

to the boat herself. The chief obstacle in her way was 
| the fact that atthe period when she was running there was 
no dock sufficiently large to contain her, and hence it was 
not easy to clean her bottom. Such will not be the fate 
of the Oceanic. Large as she is, she will find ample 
accommodation in various places. Every element which 
| goes to constitute success seems to be present in her case. 
| Her hull is as nearly perfect in design as modern naval 
| science knows how to make it. We gave her dimensions 
| roughly in ourissue of the 6thinst. The exact dimensions as 
| given by the owners areas follows :—Length overall, 704ft. ; 
| length between perpendiculars, 685ft.; extreme breadth, 


| 68ft. 43in.; and depth, 49ft. The ribs are of channel | 


steel, 9in. deep, with 4in. and 4}in. flanges, and they are 

placed 81ljin. apart, thus giving her enormous strength. 
| The steel plates vary from lin. to ljin. in thickness. In 
| all, there are some 17,000 of them, the majority of them 
| in the midship portion of the vessel being over 28ft. long, 
about 4ft. 6in. wide, and from 2 to 3} tons in weight. 
| There are upwards of 1,704,000 rivets used in the con- 
| struction. As a contrast to this, it may be stated that 
| the Great Eastern had 30,000 plates, for the most part 
| only 10ft. long by 2ft. 9in. wide, and weighing only 825 Ib. 


leach; 2,000,000 rivets were used in her hull. The | 
| Oceanic is built on the double-bottom cellular principle, | 


| the double bottom extending the full length of the ship, 
and being traversed by nine longitudinal webs. Gener- 
ally this double bottom is 5ft. lin. deep, but under the 
engines, which, to comply with Admiralty requirements, 
will be all below the water-line, the depth is increased 
by some 2ft. to give great strength at these places. Here 
we may mention that throughout the Oceanic has been 
built to suit the Admiralty requirements, with the object 
of her being used as an armed cruiser should the occasion 
ever arise. She will be fitted with gun platforms. 

We have already commented upon her steaming 
capacity. It was brought home to one forcibly, though, 





her, that she could start when fully equipped from where 
she lay, go the entire way round the globe, only taking 
eighty-one days on the journey, and return without once 
re-coaling. The rudder is in five sections, the joints 
coming horizontally, and is of cast steel. The “post” 
portion is the heaviest, and weighs 15 tons, the total 
weight being about 47 tons. The weight of the stern- 
post and framing with the propeller bosses, all of which 
are of cast steel, is some 120 tons. The aft bosses are 
carried by the stern frames, while the forward bosses are 
built into the structure of the ship. Both propeller 
shafts are covered in with plating, no portion of the shafts 
being visible outside. The propellers are three-bladed, 
with gun-metal bosses and manganese bronze blades. 
They are 22ft. in diameter, and are brought very close 
together, and there is an opening in the stern frame to 
permit of this. Her draught, when light, but fitted with 
her machinery, &c., will be 22ft. As she lay onthe water 
after her launch she was drawing 18ft. forward. 

There areinall five steel decks, besides promenade and 
boat decks, thirteen water-tight bulkheads, about 49ft. 
apart, and a longitudinal bulkhead 97ft. long divides the 
port from the starboard engines, or to be more correct, 
makes a division between the compartments which will 
eventually be occupied by these engines. At present 
they are not on board, but remain erected in the shops. 
| But very little machinery is in position at present, only 
the pumps, &c., having been fixed. The view looking 
| down the engine hatch was very impressive. Far down 
in the hull men at work looked like pigmies, but 
more remarkable still was the view to be obtained 
from the bow of the boat when she was still 
on the slips. From this point, which was no less 
than 90ft. from the ground, a bird’s-eye view could 
be obtained, not only of Queen’s Island, but of the 
whole of Belfast as well. Naturally, the inside of 
the vessel is at present incomplete, but even now some 
idea can be formed of how it will eventually look. The 
first-class saloon will be 9ft. high, and 80ft. by 64ft. It 
will be capable of seating 350 persons. In the centre of 
the ceiling is to be a glazed dome, the opening for which 
is 15ft. in diameter. There will be cabin accommodation 
for 410 first-class passengers, 300 second-class, and 1000 
third-class. Some of the state-rooms will be 13ft. 6in. 
| by 9ft. She will carry a crew of some 390, and her coal 
| bunkers will be capable under ordinary circumstances of 
| holding 3700 tons. 
| Owing to her great length the Oceanic will doubtless 
| be very free from pitching, and to guard against rolling 
| she is fitted for 250ft. of her length amidships with 
| specially strong bilge keels 18in. deep. These, from the 
| manner in which they are attached, form quite a feature 


ft the ways, and did not travel much more than | as she lay there in the water, eclipsing everything around | of the boat, and must strengthen her considerably. A 
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the turn of the bilge through a considerable part of the 
ship’s length, the plating has been worked of double 
thickness. This doubling of the bilge strakes has been 
previously adopted by Messrs. Harland and Wolffin ships 
they have lengthened. The sheerstrake, and the strake 
next but one below it, have also been doubled, whilst the 
upper deck stringers have been likewise doubled in 
regard to plating, excepting at the extreme ends. In this 
way, what may be described as an enormous angle bar 
has been built up on each side of the vessel, thus giving 
both vertical and horizontal stiffness. 





line of slips, and considerably beyond high-water mark. 
This cofferdam enabled the stern end of the vessel to be 
laid down and built under high-water mark, and when 
partially removed for the passage of the ship down the 
ways, also ensured her being sooner waterborne than 
she otherwise would. The water at the time of 
her launch, in fact, extended under the vessel's keel 
for over one-fourth of her length, and in height just 
covered the tips of the two propellers. To ensure a 
sufticiently solid bed for the weight of metal it would 


In fact, generally | have to bear, a special foundation of piles driven toa 


the stocks of the Thames Ironworks on November ist, 
last—said at the time to be the heaviest vessel ever 
launched from a slipway—was only 8250 tons, of which 
7800 tons represented the weight of hull, the remainder 
being that of the launching cradle and ways. These 
facts amply bear out the claim which has been made for 
the Oceanic, that she is the longest and heaviest vessel 
ever built and launched, and serve to make more apparen‘ 
the exceptionally responsible and arduous undertaking 
of her safe consignment to the water. The inclination at 
which the keel of the vessel was laid, relatively to the 
ground level, was of course greater than usual, and this 


speaking, the framework and hull of the Oceanic are | great depth and surmounted by layers of logs, disposed 
of exceptional strength. The fact of her being hydrauli- | both transversely and longitudinally, was formed over the 
cally riveted is largely responsible for this. Electric greater part of the berth. Roughly speaking, ground 
drills were also used, and the resulting work is a triumph | solid enough to carry any ship then afloat was compacted 
of engineering skill. She is built on most exquisite lines, | into a still more solid mass at a cost of, it is believed, 
and she was aptly described as looking like a yacht when | approaching £20,000, and its surface for 160ft. towards 
she got on the water, high out of it as she was, and her | the stern, where it was computed the principal strain 


may be gathered from the views herewith ; although as 
respects the foremost portion, this is accentuated by the 
sloping up of the forefoot. Supporting the latter were 
a series of trestles, which only fell away when the vessel 
started on her voyage down the ways. Carrying u» 
the standing and sliding ways, for some considerab!. 





graceful appearance is much enhanced by the exception- | would be exerted upon the launchways when the vessel 


ally long forecastle deck, her poop turtle back, and her 
range of deck houses. 

An excellent view of the launch was obtained owing to 
the fact that two boats, one on each side of the Oceanic, 
had recently been launched, so that it was possible to 
look along her whole length without obstruction. The 
bottom of her stern frame and the tips of her propellers 
were just beneath the water before she was let go. She 
entered the water at first without a splash. As her bow 
came down a slight wash occurred, and the water came 
over the shore end of the jetty, which ran parallel to the 
direction the vessel took, and wetted several people. 
The body of water taken along by the vessel was 
enormous, but, owing no doubt to her great length, this 
came back very slowly, and did no damage at all, only 
very slightly coming over the jetty. Here the grand 
stand had been erected, and it was said to hold 5000 
people. The water never even reached the feet of the 
wooden supports on which this was built, though the 
ground on which they stood was certainly not more than 
4ft. above the original level of the water. 

With regard to the engines we cannot at present say 
very much, though we hope to be able to describe them 
in detail when the ship is completed. We can, however, 
say that they are triple-expansion engines with four 
cylinders, the cranks being balanced on the Yarrow, 
Schlick, and Tweedy system, with the low-pressure 
cylinders placed one at each end of the combination. 
The diameters of the cylinders are : High-pressure, 47}in. ; 
intermediate, 79in.; and two low-pressure of 93in. The 
stroke is 6ft. As they stand erected in the shops they 
are not a little impressive, and are certainly a worthy 
addition to the fine hull in which they will be een | 
Their combined horse-power is stated to be 28,000. 
There will in all be fifteen boilers; twelve of these will 
be double-ended and three single-ended. 

The intention of the owners, as we have already said, is 
that the Oceanic shall be a regular “ week” boat rather 
than an ocean racer. This is borne out by statements 
made by Messrs. Harland and Wolff's officials, and there 
is certainly no reason to doubt that such will prove 
eventually to be the case. There is a feeling in Belfast, 
however, that more than this is expected of the new 
boat, and that she is intended to beat all records instead 
of doing some twenty knots, as she would have to do to 
make the passage from Liverpool to New York in the 
week. Be this as it may—and experience can only show 
—it can at all events be said that the engines, to every 
appearance, are all that can be desired. 

We cannot leave this subject without saying a word 
or two about the yard in which this magnificent boat has 
been built, and about the people who have designed and 
built her. The scene in the yard—even now the largest 
vessel of the whole number has gone, leaving an 
immense space which is accentuated by the gaps before 
mentioned, which are at each side of it—is remarkable. 
The following vessels are in course of construction :— 
A cargo boat for the Leyland Line, 9000 tons ; a passenger 
boat for the Union Line, 11,000; an Atlantic 
transport boat, 15,000 tons; a White Star cargo 
boat, 12,000 tons—two similar vessels have recently 
been launched. A Hamburg-American liner of 9000 tons ; 
a Union Line intermediate boat of 7500 tons; and a 
Dominion liner of upwards of 12,000 tons—a total, with 
the Oceanic, of nearly 120,000 tons in the yard or in the 
water close to it. A truly magnificent record when 
looked at in conjunction with the fact that every particle 
of steel or coal used has to be imported. If ever the 
value of “system” were demonstrated it is in the yard 
of Messrs. Harland and Wolff, who are employing at the 

resent time some 8000 hands. At the time of the 
aunch there was not one single sign of hurry, or, indeed, 
of anything extraordinary happening. It was all just like 
clockwork, and the spectacle witnessed will long be 
remembered by the many thousands who were present. 
The keel of the vessel had been laid on the 12th 
February, 1897, but owing to delays in the delivery 
of the huge gantry which we have already mentioned, 
work on the hull did not properly begin for nearly a year 
afterwards. The erection therefore has been carried out 
in about a year. 








HOW THE OCEANIC WAS LAUNCHED. 


iy an important sense the scheming and preparations 
for the launch of the Oceanic—as for other vessels whose 
size and weight of structure represent any marked 
advance on previous undertakings —were entered upon long 
before the vessel had assumed any actual shape on the 
stocks. For several months prior to the laying of the keel 
of the vessel in January, 1897, very extensive alterations 
were made in the slip on which she was constructed. 
The last vessel launched from it was the Peninsular and 
Oriental liner China in June, 1896; immediately follow- 
ing which the preparations of the slip for the colossal 
Oceanic were begun. large cofferdam was first con- 
structed, extending some distance outside the ordinary 











| took the water, covered with new 1}in. steel boiler plates. 


Dwarf walls of cement blocks running the whole length 
of the berths, on each side, were also laid down to take 
the double rails for carrying the flying gantry, a full 
description of which notable feature, together with the 


distance, were stacks of heavy timbers, some idea of which 
may be gathered from our rough sketches, l’igs. 1 and 2, 
and other views. The two lines of ways were laid about 
23ft. apart over their outer edges, this width being 
a little over one-third of the vessel’s beam. <A 
strong feather projected above the outer edge of the 











Fig. 1—-ARRANGEMENT OF ANCHORS 


work it was intended and equipped to overtake, we gave 
in our issue for January 28th last year. 

While no doubt now exists as to the precise length of 
the Oceanic, both overall and between perpendiculars, 
much confusion is apparent in most of the accounts we 
have seen, both in the daily press and in some shipping 
papers, as to the actual weight of the vessel at launching. 
One weekly shipping contemporary, which ought to have 
known better, has spoken of the means employed “ to 
check the way on this enormous mass of some 30,000 tons 
of material, as it dashes into the water,” and this egre- 
gious blunder—30,900 tons having been the figure at first 
given out as the estimated weight of the vessel when 
finished, with machinery, coals, stores, everything, in fact, 
on board the vessel when ready for a voyage—has been 
perpetuated in a host of other papers. Again, the figures 
given officially to the press by Messrs. Harland and Wolff 
have been misread, and the “ weight of hull” there 
stated at 12,500 tons has been assumed to be 
the actual weight of the hull when launched, 
whereas it is the weight of the hull with all fittings, 
deck machinery, &c., on board, minus the propulsive 
machinery, which, added to the hull weight, gives a total 
of 18,000 tons. This is the light displacement, given 
officially by the builders, and corresponds to a mean 





Fig. 2-SECTION OF WAYS 


draught of 22it. The draught of the vessel taken im- | 
mediately after launching gave a mean of 16ft. 7in., the | 
draught forward being 15ft.2in. This is in fair agree- | 
ment with the figure mentioned to us as being the | 
weight of the Oceanic as launched, including siidin 
ways and cradle, viz.,10,750tons. The correct estimate 
weight of the Oceanic, as she will ordinarily be when on 
her voyages, is 28,500 tons, the Great Eastern’s weight 
under similar conditions having been 25,000 tons. 

The launching weight of the Great Eastern, as given by 
Lindsay in his standard work on “‘ Merchant Shipping,” is 
stated thus :—“‘ Weight of ship, engines, &c., as at launch- 
ing, 12,000 tons,” but the words “ as at launching "’ must 
here only refer to the hull—the engines not having formed 
part of the launching weight—and the weight of the iron 
in the hull, as he elsewhere states, was 8000 tons. Lindsay 
in the same table states ‘‘the weight of iron used in con- 
struction” to be about 10,000; this disparity apparently 
being the difference between the material as invoiced 
into the works and as actually incorporated into the 





structure. The actual launching weight of the former 
leviathan may therefore be taken as falling somewhere 
between the two figures—say 9000 tons. This was 
practically the weight of the two great Cunarders, Cam- 
pania and Lucania, launched from Fairfield in September, 





1892, and February, 1893, respectively, while the weight 
of the Japanese battleship Shikishima, launched from | 


standing ways, keeping the sliding ways from “ derailing,” 
while the surface of the ways had a slight droop towards 
the inner edge. The ways had a mean declivity of 
lin. per foot. The sliding ways were 4ft. Gin. in width, 
and extended for a length of 520ft., these figures, it will 
be seen, providing for a distribution of the vessel's 
weight equivalent to somewhat under 2} tons per square 
foot of surface. The launching cradle forward was in 
three lengths, the timbers on port and on starboard sides 
being securely tied together by no fewer than thirty 
lengths of cable, carried under the forefoot and securely 
through bolted. The make-up of the cradle aft was 
very slight, advantage not being taken, as usual, of the 
assistance in this matter which the shaft swelling 
in twin-screw vessels affords. To keep the sliding 
ways from being drawn out of position they were 
bolted together from side to side with iron rods, at 
intervals of about 25ft. The standing ways were laid as 
far as the line of the cofferdam, and the depth of water 
available for the dip of the vessel there, was as much 
as 36ft. Asa matter of fact the vessel dipped, as ste 
entered the water, to the 32ft. water mark. 





Cradle 




















Fig. 39-HYDRAULIC LAUNCHING GEAR 


Perhaps the most interesting feature of the launching 
arrangements was the method and means employed for 
releasing the vessel after the supporting blocks and shores 
had been removed, and the order had been given to let 
the vessel go. The usual method, hitherto, of holding 
large vessels ‘in leash,” so to speak, has been the 
employment of one or more side daggers or “ triggers” 
fixed at suitable points along the length, and interposed 
between projections on the side of the standing and the 
sliding ways, which at the appointed time are knocked 
away by a falling weight, or by blows from a sledge- 
hammer wielded by hand. Though answering well 
enough in ordinary cases, such methods have been found 
slow and uncertain, not to say troublesome and dangerous, 
when employed in connection with the enormous launch- 
ing weights now common. To make sure of a prompt and 
thorough release, a method of mechanically, and mcst: 
simply, achieving this critical part of the work of launch- 
ing was employed in the Oceanic’s case, and the success 
which has attended its use in this notable instance will 
doubtless lead to its adoption by other builders of long 
and heavy ships. The method, though brought to per- 
fection and indubitably demonstrated to be efficient, by 
Mr. A. M. Carlisle, the general manager of the Queen’s 
Island Shipyard, had already, we believe, been tried with 
doubtful success in’ one of the North-Hast Coast ship- 
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yards, When last year it was first adopted with such 
success by Mr. Carlisle in connection with the launch of 
the White Star liner Medic, that no hesitation was felt 
in making use of it in releasing the Oceanic. 

About 250ft. from the stem the usual timbers support- 
ing the standing ways, as well as the standing ways 
themselves, gave place to two solid steel castings, each 
weighing about 15 tons, in the body of which was fitted a 
wrought iron trigger, disposed vertically, and with its 
upper part projecting above the centre of the standing way, 
Fig. 3. This trigger pivoted freely on a trunnion axis 
within the recess in the casting, and when in position, 
with its upper point engaging in a steel-shod niche in 
the under surface of the sliding ways, it is maintained in 
this position by means of a ram pressing against the 
under part with a force due to a hydraulic pressure of 
500 lb. per square inch. The ram and its cylinder are 
within the heavy casting, and the pumps and appliances 
for maintaining the great pressure spoken of are situated 
alongside the berth, Fig.4. When all is clear for the actual 
send-off, the opening of a valve releases the pressure, and 
the ram is withieaws, thus leaving the pivoted trigger to 
fall away through a back-balance disposition of its mass, 
or, in any case, to yield to the pressure of the now moving 
sliding ways and their immense superincumbent weight. 
The whole of this apparatus was constructed by Messrs. 
Fielding and Platt, of Gloucester. 

It was computed that the initial force due to the weight 
of the vessel and the declivity of the ways was something 
like 500 tons. To supplement this, and to assist the mass 
in starting, two hydraulic jacks of a capability of 500 lb. 
per square inch were provided. These acted on the fore- 
end of the sliding ways, but their aid was not required. 
From the moment of releasing the pressure which held 
the ram and trigger in place, motion of the stupendous 
mass became perceptible, and thence onwards to the in- 


material on shore. Checking by shore-drags is also re- 
| sorted to by Messrs. Harland and Wolff for those of 
their berths which project into Abercorn Basin, but at the 
| opposite side of their yard, where the largest vessels are 
constructed, there is a clear run of at least 2000ft., 
|and the checking is done by dropping anchors after 
the vessels are afloat. In the case of the Oceanic, 
six 40-ton “‘ anchors” and great lengths of the vessel’s 
own cables were requisitioned. 
These cables, which are 3}in. diameter, and have been 
tested up to a stress of 156 tons, and bear the renowned 
| Hingley” imprint, are the heaviest stud-link chain 
| cables ever manufactured for ships’ use. A like remark 
is due with respect to the windlass and capstan gear for 
dealing with them and the huge anchors, which are the 
product of the well-known windlass-making firm of 
Messrs. Napier Brothers, Limited, Glasgow. Three 
anchors were suspended by the cable at intervals along 
each side of the vessel’s fore body. The first pair of 
| anchors, as will be seen from the accompanying rough 
sketch, were suspended some little distance abaft the 
hawse pipe, and the attached cable hung in short loops 
abaft that again, and thence taken up through the hawse 
holes to the forecastle deck. Here the continuation of 
| the cables consisted in serpentine groupings, laid out with 
due regard for being gradually and without hitch paid 
out through the hawse holes as the vessel continued to 
| run after dropping the anchors. To impart a cushioning 
effect to the paying out, the loops and relays of cable 
were connected by short ties of hemp hawser—which of 
itself would have been strong enough to have checked a 
| goodly ship—but in the event these ties came out of the 
hawse hole attached to the chain cable, with their free 
ends one mass of shreds, grimly testifying to the Titanic 
force which had snapped them asunder. On the fore- 
castle all objects of a fixed and staunch nature—bollards, 
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LAUNCH OF THE OCEANIC—HYDRAULIC RELEASING GEAR 


stant the leviathan’s forefoot dipped from the ways and 
the vessel became fully water-borne, scarcely sixty seconds 
of time elapsed ; while to the moment when the checking 
process had resulted in changing the great vessel’s motion 
from an outward to an inward one, the whole period did 
not much exceed one and a-half minutes. 

A simple, yet vitally essential, part of the launching 
arrangements—one fraught with awkward, not to say 
disastrous, results, if not carefully seen to—both as 
regards quality and quantity of the material employed, 
is the lubricating of the ways, and it is characteristic of 
the thoroughness with which everything connected with 
this remarkable performance has been weighed and con- 
sidered beforehand, that the nature and the very applica- 
tion of the unguent to be used was made the subject of 
careful experiment before the order was given. A model 
cradle and ways, bearing proportionate relationship as 
regards weight and surface to the actual features, and 
lubricated with the unguent selected—a special mixture of 
tallow and fish-oil supplied by the well known Glasgow 
firm of Archibald Eadie and Company, Tradeston—were 
experimented with in various ways until confidence was 
felt in the result. With such thoroughness in what may 
appear a mere detail, but which, as ship managers know 
to their cost, is a vital element in the success or non- 
success of great launches, little wonder that the Oceanic’s 
ways were made—for the ship and her builders—‘‘ ways 
of pleasantness”’ and a path of peace! 

Regarding the method of checking, while it did not 
present any marked departure from that obtaining in 
many shipbuilding centres where launching run is ample, 
the arrangement was noteworthy for its well-thought-out 
— and thorough capability. Onrestricted channels 
ike the upper reaches of the Clyde, and the Wear for 
most part, measures have to be taken-for very sharp 
checking, and these, as a rule, consist of cables attached 
to the ship and to heavy masses of chain cable or other 


| capstans, specially fitted logs of timber—were made to 
| contribute to the cushioning and checking effect. A con- 
| siderable portion of each cable was, of course, housed in 
| the chain locker within the vessel, with its end firmly 
| secured to the structure. The second pair of anchors 
| were suspended a little distance abaft of the first, and 
| the cable in connection was hung in festoons along the 
| vessel’s side, with the end securely attached to a strong 
lug riveted in the shell. The third pair of anchors and 
the cable were similarly arranged further aft, but at a 
| point still well in front of midship. 
| The weight of the anchors was directly taken up by 
| wire rope which led over each gunwale, and at the middle 
line of vessel the ends were lashed by a lanyard which 
rested on a wood block. Immediately the vessel was 
felt to have dipped off the ways, a man stationed at this 
| point of the forward pair of anchors severed the lanyard 
| mentioned. The anchors instantly dropping, dragged 
their cable with them, — like whipcord the 
| hempen ties interposed as checks to progress. While 
| this was still proceeding, a man stationed at the ropes 
| suspending the second pair of anchors smartly severed 
| the connection here also, and the anchors were released 
|in a similar fashion, and so with the third pair of 
|anchors. The cables, however, instead of being uni- 
formly paid out, had to snap their hempen supports at 
the points of each festoon. By means of these repeated 
and skilfully-thought-out and arranged checks the White 
Star leviathan in her seemingly irresistible rush was 
brought up, without any show of violence whatever, in 
about 14 minutes from the time of her start on the ways, 
and at a distance from their outer end of considerably 
less than her own length. 

It may be remembered that we spoke of the two 
sliding ways being cross-tied by rods. In view of this, it 
should be added that means were provided at the stern 

| of the Oceanic for handing over to one of the steam tugs 





(in fussy but grateful attendance on their great new 
charge) the free end of the wire ropes, which were 
attached to the now useless double line of ways. These 
ways and other loosely floating but rope-connected items 
of the launching “ make-up” were towed clear of the 
great ship, as she rested on the waters, held by the 
anchors and cables, which had played such prominent 
part in the performance. Attached to the several pairs 
of anchors were different coloured buoys, enabling the 
position of each to be readily located and dealt with. 
For the work entailed in “ heaving’ these anchors the 
Napier windlass before mentioned was, of course, 
requisitioned. For the driving of this powerful apparatus 
a battery of special temporary vertical steam boilers 
had been erected on deck, near the forecastle, and a like 
set of boilers was arranged aft to impart motive power 
to the warping capstans there situate, which are also the 
production of Messrs. Napier Brothers. 

The launch of the Oceanic was in every sense a mag- 
nificent performance, and in a marvellously accurate way 
answered to the aims and estimates of the responsible 
officials of Queen’s Island Shipyard. The transfer of the 
great vessel from the stocks was witnessed, under excep- 
tional auspices, as to ‘‘ Queen’s weather,” by a concourse 
of enthusiastic spectators, which must have numbered 
close on eighty or ninety thousand, and embraced a vast 
number of experts from all parts of the kingdom. Never, 
perhaps, in the whole history of shipbuilding, were 
hearty congratulations on the success of a launch more 
freely and deservedly bestowed upon those responsible 
for the undertaking than were showered upon the Right 
Hon. W. J. Pirrie, Mr. Wolff, Mr. Wilson, and their 
yard managers; and necessarily also upon Mr. Ismay 
and others who were present, representing the great 
company which has with magnificent enterprise called 
the Oceanic into being. 








THE STRENGTH OF LIME MORTAR. 


SIMPLEX’s query, page 615, with the reply, page 651, and 
the subsequent results here presented, call attention to the 
need of being aware of the wide limits of unit strengths which 
may be expected from lime mortars. This is a fitting oppor- 
tunity for briefly discussing some reasons why the testing of 
lime mortars has been neglected. By the labours of Smeaton, 
Parker, Vicat, Pasley, Frost and others, as well as the pre- 
decessors of our representative Portland cement manu- 
facturers, the chalks and natural limes were found to be in- 
capable of developing uniform strength and hydraulicity. 
Smeaton’s discovery of the secret of hydraulicity lead the 
subsequent investigators to the possibility of commercially 
producing a reliable artificial cement whose properties could 
be controlled, of greater strength and more uniform hy- 
draulicity than the natural cements. These desiderata 
having been attained, Portland cement ultimately superseded 
all other cements for works of great strength and durability. 
When engineers realised the great convenience of being able 
thus beforehand to prescribe satisfactory critical tests of the 
strengths and other properties of the cement they required 
for particular works, they soon discarded the natural cements 
and limes. No systematic attempt has been made to im- 
prove lime mortar except selenitising with gypsum—which 
was not sufficiently promising to warrant much effort in 
extending its use. Limes vary in quality not only in different 
quarries, but also in different parts of the same quarry. The 
reply, page 651, refers to Vicat’s experiments quoted in 
Stoney’s ‘‘ Stresses,” but Vicat himself, ten years later, 
revised the figures at page 331, for cohesive strength of 
mortars as follows :— 


Ib. 

Eminently hydraulic lime, per square inch es 170 
Ordinary a o » o- 142 
Moderate pe pee 99 « ce os os 6D 
Ordinary lime, well made 99 aa 42 
+» carelessly made ee = 10 


On comparison it will be seen that under precisely similar 
conditions of testing the range of results in the ten years’ 
interval—1818-28—is much widened, i.e., the eminently 
hydraulic lime gains 30°2 per cent., while the inferior 
common lime loses 100 per cent. Vicat adds the caution 
not to rely upon either sets of figures, which practically 
means that each important work should have its own tests. 
Perhaps the latest important published tests of lime mortar 
in brickwork are those of the Institute of British Architects 
in the Journal, vols. iii., iv., and v., 3rd series, 1896-7-8. The 
first failure of the mortar joints is given, which better serves 
to indicate structural requirements than mortar cube tests. 
There is, however, an opportunity for comparison, as Prof. 
Unwin’s tests of briquettes of the lime mortar are also given. 
A discussion of the results is given in an article on “ Brick- 
work Strength and Failure” in the Contract Journal, August 
24th, 1898, pages 355-6-7. The full reports, including chemical 
analysis of the mortars, photographs of failure details, &c., 
will well repay perusal. As examples of disparity of crushing 
resistance between Prof. Unwin’s tests of briquettes, 3in. by 
8in. by 3in. of grey lime mortar, two washed river sand, and 
tests of brick piers 18in. by 18in. by 6ft., the following 
instances are quoted from vols. iii. and iv. of the Jowrnal :— 


| 














| ditto. vol. iv. 34 27° 0—30° 0 
2 | Sitting bourne stock piers, 18°3. 4°18 


| _ vol. iii. } 


S| ; Mortar +43 P 
= 1% Initial failure 
" iss — _ _ indications 
é | E per sq. ft. in brickwork piers. 
a — 
| Mortar briquettes, vol. iii} 4 | 5° 5— 6°66 
| ditto. ditto. 12 8 1l— 9°36 
| ditto. ditto. \24 15°14—16°65 
| 


Mortar joints, interior 
audibly crumbling 





3 | Gault bricks 18°3 5° 0 ditto. ditto. 
4 ditto. i8°3 4°12 ditto. ditto. 
6 | Leicester reds .. 18°6 8°04 ditto. ditto. 
7 | Staffords blue .. .. ../18°6 16°33 ditto. ditto. 
la) Sittingbourne stocks, vol./13°0, 7° 0 External cracks 


:. eer aaa” oe | | 
17 ditto. ditto, 43°6 8° 0 Internal cracks audibic 





The more uniform, well-shaped bricks and clean sharp 
sand give the better results. 








BaBcock AND WiLcox BorLers.—It may interest our readers 
to know that what is probably the largest order for stationary 
boilers ever given was placed during the month of December with 
the Babcock and Wilcox Co., in New York, by the Westinghouse 
Electric Company, of Pittsburgh, for sixty boilers, each of about 





1000 indicated horse-power, or a total of 60,000 indicated horse: 
power, 
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DIAGRAMS OF RUNS BY FRENCH ENGINES. | 25:2in., and outside low-pressure cylinders 21‘Gin. by | leading bogie, four coupled wheels 6ft. 11}in. diameter, two 
25-2in., the total heating surface being 1950 square feet, | outside high-pressure cylinders 13:4in. by 25°2in., two 

Tue diagrams which we give to-day represent in graphic | steam pressure 213 Ib., and weight of engine loaded | inside low-pressure cylinders 20°9in. by 25-2in., 1890 
form the remarkable performances of French engines of two | 58 tons 12 cwt. The train load was 340 tons, exclusive of | square feet of heating surface, 213 Ib. steam pressure ; weight 
different classes, described in the articles by Mr. C. Rous- | engine and tender. The average running speed from start to | of engine loaded 50 tons 9 owt. The average running speed 
Marten, which appeared in the last volume of Tux ENGINEER, | Stop was fifty-four miles an hour. An automatic speed.| from start to stop was 67:4 miles an hour. All speeds are 
viz., on July 22nd, pages 76, 77; July 29th, pages 100, 101; | recorder was used in addition to the other methods of test! given in English miles per hour, not kilometres. All loads 





Between Paris and S¢* Quentin. 
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DIAGRAM OF RUN BETWEEN PARIS AND ST. QUENTIN, CHEMIN DE FER DU NORD 
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DIAGRAM OF RUN BETWEEN PARIS AND AMIENS, CHEMIN DE FER DU NORD 


September 16th, page 276; and November 18th, pages 487, ; which Mr. Rous-Marten has described in his articles. A, are given in English tons, and are exclusive of the weight of 
488—all during the year just expired. The run from | dynamometer van was run with the train. engine and tender. 

Paris to Longueau was done by an engine of the class| The high-speed run from Paris to St. Quentin by the Nord 
illustrated on December 31st, page 649, viz., a four-cylinder | Express, with the relatively light load of 115 tons, was made : 
compound, having leading bogie, six coupled wheels 5ft. 8Zin. | by an engine of the type illustrated in Tou EncineeR on| Tue address of the Institution of Mechanical Engi- 
in diameter, outside high-pressure cylinders 13-°8in. by! September 16th, page 276; a four-cylinder compound, with | neers is now Sterey’s Gate, St. James’ Park, Westminster, SW. 
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THE VIADUCT OF MUNGSTEN. 


Amona the largest spans of the arched type of bridge 
construction are the spandril braced structure at Niagara of 
550ft., that of Garabit of 540ft., the Douro Bridge of 528ft., 
the St. Louis of 520ft., the Grunenthal of 513ft., and the 
Harlem of 510ft. An arched railway bridge has recently 
peen erected at Miingsten in Germany, which has a span 
of 560ft. We borrow from our contemporary Le Genie Civil 


along the elevation of the viaduct, spaced at intervals of 
100ft. At the summit of the piers cantilevers are carried 
out on both sides, projecting 16ft., thus reducing the clear 
distance between the piers to 67ft. Upon these cantilevers 
rested the main girders of the viaduct, which were fixed at 
one end and free to move in a longitudinal sense at the 
other. The total length of this structure was 1584ft., and 
the maximum height from water level to the lowest part of 
the principal girders 327ft. A design conforming to the type 





the description and illustrations of this magnificent work, as 
i} possesses, professionally speaking, a deservedly world-wide 


of structure represented in Fig. 4 was submitted by the 
Société Harkort, which is simply a cantilever bridge with a 
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THE MUNGSTEN VIADUCT 


interest. The object to be accomplished by the carrying out 
of this great engineering undertaking was that the necessity 
arose for running a railway between the two important 
industrial centres of Solingen and Remscheid, which are 
situated about five miles apart. Probably the ulterior 
objective of the project was to establish a new route to 
Diisseldorf, which is situated on the left bank of the Rhine | 
in the province of Rhineland, Prussia. A small plan of the | 
district is shown in Fig. 1, in which the thick black line | 
indicates the new railway communication between the two 
towns. For some time the physical difficulties to be 





| 





encountered and overcome delayed the execution of the | k 


enterprise, and it was not until about eight years ago that | 
serious steps were taken to advance it from the embryo stage | 
to that of a fait accompli. 


from 300ft. to 400ft. deep. Previously to the construction of 
the new line the distance between the towns of Solingen and 


Remscheid was 28 miles, which caused the transport of goods | 


to and fro to reach a very high figure. It was to put an end 
to this long route, and correspondingly high freightage, that 
the new project was devised and determined upon, and 


ultimately successfully carried out at a total cost of £246,000. | 


The special constructive feature in the new railway is the 
viaduct over the valley of the Wipper, at about half a mile 









Fig 1. 
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from Miingsten, which is erected at a height of 354ft. from 
the water level of the river below to the level of the rails 
above, and has a length of 1590ft. A site was selected upon 
the beds of schist, dipping from east to west, which, covered 
with deposits of clay and earth, constituted the slopes of the 
valley. In this manner an excellent foundation was secured, | 
for though rock of this description is not well adapted for | 
resisting atmospherical action, it forms a capital base of 
support. 

No less than four different designs were submitted to the | 
Government railway authorities before a selection was arrived | 
at. The first of these is represented in skeleton elevation in | 
Fig. 2, which, though not chosen for adoption, enabled an | 
approximate estimate to be made of what the cost of the 
viaduct might reasonably be expected to amount to. As the | 
authorities felt some difficulty in coming to a conclusion re- | 
Specting the whole matter, they invited three of the best 
known iron firms in Germany to send in designs, in con- 
formity with a few prescribed simple conditions, embracing 
the three following types of bridges:—(1) The construction 
shown in Fig. 3, subject to the provision that the central 
span might be increased if it were required. (2) A viaduct 
for which no special form was specified, but the design must 
contain a central arch which might be either fixed at the 
abutments or pivoted, but it must be continuous at the 
crown, as no hinge or pivot of any kind would be allowed at 
that point. (3) A cantilever viaduct of the form and dimen- 
Slons given in Fig. 4. 

In addition to the drawings, the following information was 
demanded from the competing parties:—A statical calcula- 
tion of the strength of the structure, an estimate of the 
weight, a general explanatory description, and an estimate 
of the cost. A design in accordance with the type shown in 
Fig. 3 was submitted by the Gutehofinungshiitte. It con- 
sisted of nine trussed piers, each 66ft. in length, measured 





Among other obstacles, the | 
difference of level between the two stations was 340ft., and | 
the valley of the river Wipper, which had to be crossed, was | 


central span of 560ft.,a pair of piers 112ft. long, and two 
side cantilever spans, each of 187ft., comprising a total length 
of 1530ft. After deliberating-upon the respective claims of 
the different designs offered in competition, the authorities 
selected that shown in Fig. 5, which, in addition to other 
merits, was found to be the most economical, and submitted 
by the Maschinenbauactiengesellschaft. So far as our own 
opinion may be quoted, we give the preference to the design 
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of 560ft. Its construction presents some peculiar features which 
are well deserving of attention. In the first place, the 
method adopted for attaching the superstructure to its sup- 
ports demands the aid of only the two small end piers to 
resist the longitudinal stresses, for which purpose they are 
especially constructed. Secondly, the fixing of the arch at 
the abutments, which facilitates its building up im sitd, 
economises the material and renders it a great deal more 
rigid than similar structures with two or three articulations. 
There are the same number of smaller spans upon each side 
of the central arch, but they are differently arranged. Com- 
mencing from the abutments at the Remscheid end, there are 
one span of 100ft. and two of 148ft., while at the Solingen end 
there are two spans of 100ft. and only one of 148ft. These 
two side portions of the viaduct are supported by the two 
abutments of masonry, and upon six steel piers having a 
uniform length in elevation of 50ft. The main girder domi- 
nating the central arch span rests at its middle point upon 
the crown of the great arch itself and upon four other vertical 
supports which are carried also by the arch at distances of 
100ft. and 148ft. right and left of the crown respectively, as 
shown in Fig. 5. A batter of one-seventh is given to the faces 
of the piers in elevation, and the remaining sides are built 
plumb. The width of the piers, or what amounts to the 
same, the width of the floor of the bridge, is 16°5ft. Each 
face of the piers is divided into several vertical tiers or panels 
40ft. in height, and all braced together by vertical, horizontal, 
and double diagonal members, and further strengthened by 
inclined wind ties. Referring again to Fig. 5, it will be seen 
that the two highest piers at the springings of the central 
arch are erected upon the same supports as the arch itself. 
Their width at the base, which is equal to the distance apart 
of the two ribs composing the arch, is 78ft., and they form, 
in fact, part and parcel of the arch itself at these points. 

At the summit the distance apart of the twin arched ribs 
or the width of the arch and their batter, is the same as 
those for the piers. The depth of the ribs, which are paraboli- 
cal in form, between their upper and lower booms, is 13ft. at 
the crown and 39ft.at the springings, and they are connected 
together by vertical and diagonal bracing, placed uniformly 
25ft. apart, after the manner of an N truss. It may be ob- 
served that a similar system of bracing is adopted in the 
horizontal main girders, so as to ensure as much as possible a 
regularity and lightness of appearance. The arch is 
strengthened transversely by cross girders, connecting the 
upper and lower ends of the vertical bars in the web of each 
rib, and inserting between them double diagonal members 
riveted up to the same points. Precautions have been also 
taken to enable the main girders to resist the pressure and 
force of the wind by the employment of suitable wind bracing 
between the upper and lower booms, the whole being con- 
nected together by cross girders and diagonal bars. In order 
to provide for the effects of expansion and contraction, the 
platform of the viaduct is divided into three sections, which 
areseparated at the internal faces of the great springing piers 
already described, and allow of a variation in length amount- 
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shown in Fig. 2 for its general appearance, the next place to 
the example selected, and the third to the cantilever struc- 
ture in Fig. 4, which, solely from an engineering point of 
view, we think ranks first. The elevation of Fig. 3 is so far 
inferior to that of the other designs that it is no wonder it 
was not successful in the competition. 

General description of the work.—The iron roadway of the 
viaduct—see Fig. 5—is carried along the slopes of the valley 
upon a number of piers, and acrossthe Wipper by acentral span 
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ing to Sin. All the main girders are carried on roller bearings 
over the piers and abutments. 

The adoption of one large central span supported by a pair 
of arched ribs, in the situation of the Miingsten viaduct, 
enabled two points on the opposite slopes of the valley to 
be connected, without the employment of piers of excep- 
tionally great height, which it would otherwise have been 
necessary to place in, or at any rate near the lowest part of - 
the valley. It was decided to give the preference to the fixed 
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or rigid arch principle, which allowed of the ends of the arch 
bacoming virtually encastré, instead of using pivots or hinges, 
as was the case in the Garabit and Grunenthal bridges. 
These bridges are of about the same span as the central 
arch at Miingsten, but are very different in form, both being 
of a crescent shape, with consequently a maximum depth of 
rib at the crown, anda minimum at the springing, on a pin 
bearing, exactly the reverse of what occurs in the present 
design. It is contended for this fixed system that it presents 
far more facilities for erecting a structure of this description, 
which must be “ built out’’ on the overhang, without the 
aid of any scaffolding, staging, or false work. If the ribs rest 
upon pivoted bearings they must at the very commencement 
of their erection be supported by iron or steel shrouds, which 
in their number and dimensions must keep pace with the 
progress made in the construction of the work. But the 
method used at Miingsten permitted each semi-arch to be 
erected without any especial temporary means to the end 
being required. It should be borne in mind that ribs bearing 
on pivots which have their maximum and minimum sectional 
area disposed in a manner similar to those of the Garabit 
bridge, cause the task of lifting, shifting, and placing the 
material in sifu to be more onerous than when the rigid 
system is employed, because the greatest quantity of metal 
must be lifted to the greatest height. The maximum 
quantity of material in the fixed arch is at the abutments, 
and continually decreases as the erection progresses towards 
the crown. 

Construction and erection of the work.—As the construction 
of the railway was not sufficiently advanced in the direction 
of Remscheid, the workshops, houses for the men employed, 
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tiers. The platform was built upat their own level upon 
timber staging for the two end spans, but for the inter- 
mediate spans iron footbridges or gangways were employed, 
which were put together on the ground and then hoisted up 
bodily by cranes. Both the central arch and the main trellis 
girder resting upon it were erected simultaneously, as is 
shown in Fig. 6, and no particular difficulty attended their 
construction. When the main trellis girders and platform 
had advanced as far as the springing piers, the diagonal 
struts I. E were added—see Fig. 6—to ensure the proper 
degree of rigidity. At the point C the end piers were 
anchored down by means of a number of tie rods, the tension 
of which could be adjusted by the aid of hydraulic presses. 
The ends of these ties were fixed tu bedplates attached to 
blocks of masonry built into the solid rock. The whole 
arrangement is shown to an enlarged scale in Fig. 7. 

One of the objects to be attained by the employment of a 
more difficult, complicated, and costly method of construc- 
tion at Miingsten than was adopted in the case of the Garabit 
viaduct, also erected in France, was to obtain a greater 
rapidity of execution. For instance, the buildings of the 
great metallic piers, which had previously been accomplished 
by the aid of simple cranes, was at Miingsten effected by the 
use of heavy interior temporary staging almost equal in 
importance to the iron piers themselves. Again, the putting 
together of the platform necessitated the making at lifting 
of heavy bridges and gangways, which themselves constituted 
veritable examples of constructive art. At Garabit the 
ordinary process of launching was carried out. 

Testing the viaduct.—About the middle of July of last year 
the viaduct was submitted to the action of test loads, which 
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and all other buildings and installations necessary for the 
execution of so extensive and important an undertaking, 
were erected on the Solingen side of the viaduct. All the 
machinery and mechanical appliances were worked by 
hydraulic power, the motive force being furnished by water 
pumped from the river, which also was used for the produc- 
tion of the electric light. After levelling down some 12,000 
cubic yards of clay and schist, an area of about 10,000 square 
yards was obtained, upon which was erected an electrical 
station containing a couple of dynamos with a total power of 
23,000 watts, and a large forge and smith’s shop. To these 
were added a tool shop, store houses for holding materials, 
offices for the contractor’s staff, and a reservoir for water. A 
temporary railway, with two inclined planes, connected the 
two sides of the bed of the valley, linking up the numerous 
and different workshops, and the various points where the 
process of erection was in active progress. A timber bridge 
on trestle piers carried the railway over the Wipper, and the 
inclines were worked by separate electric winches. Before 
the building up of the central arch could be proceeded with, 
it was necessary to complete, at any rate up to a certain 
point, those parts of the viaduct extending from the spring- 
ing piers to the abutments, so that the cranes, gantries, and 
other hoisting appliances could move freely over them. The 
greater number of the piers were erected by means of internal 
staging, upon the top of which was placed all the machinery 
required, but the springing piers, from their great height, could 
not be built in this manner. The staging in their case was 
constructed in successive tiers. When the steel work had 
advanced to the summit of the lowest tier, or stage, it was 
carried up higher, the lifting appliances being dismounted and 
raised to the level of the second stage, and so for the other 





CONSTRUCTION OF THE MUNGSTEN VIADUCT 


consisted in running over both tracks a train made up of 
forty loaded wagons, coupled behind at the tail wagon to 
three locomotives en suite, which were followed by forty 
more loaded wagons. It was in the spring of 1895 that the 
metallic part of the structure was commenced, in the month 
of July in the following year that the building up of the great 
central arch was taken in hand, and in the same month of 
the next year that the work was completed. The phvto- 
graph on page 57 shows the viaduct in its finished state, 
before the removal of the temporary bridge, represented also 
in Figs.5 and 6. The rapid manner in which the whole of 
this great structure was successfully executed is the more 
commendable because a considerable part of the central arch 
was put together during a severe winter, and when stormy 
winds severely tried the nerve and resources of all those con- 
cerned in the undertaking. 








ROBERT SIMPSON. 


THE death of Robert Simpson, late partner in the firm of 
Brown and Simpson, Dundee, occurred recently. In his 
latter years he was not so well known as he might have been, 
for he had lived in retirement for many years. He lived to 
the ripe age of eighty years, having been born in the year 
1818. Mr. Simpson was born and educated in Dundee, and 
on leaving school he entered the office of the Dundee, Perth, 
and London Shipping Company, his father being one of the 
oldest captains of the company. He did not long remain 
there, the work not being congenial to him, and he was 
indentured as a shipwright apprentice to Mr. Thomas Adam- 
son, Dundee, under whom he gained an intimate knowledge 
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of wood shipbuilding in all its branches. When he com. 
pleted his apprenticeship with Mr. Adamson, he made tw) 
voyages to India, as ship's carpenter, and on his return home 
he found his way to Glasgow, and through the influence of 
the late David Elder—father of John—he entered the cervica 
of the late Mr. Robort Napier, the eminent shipbuilder anq 
engineer, as ship draughtsman, in the shipyard at Govan 
about fifty years ago, and worked under the management of 
Mr. James R. Napier, F.R.S. Here his knowledge of ship. 
building was extended to iron, which was in a sense in its 
infancy as the shipbuilding material. He had many reminis. 
cences of that period, which were of the most interesting 
character. The temptations to remain in Glasgow were very 
great, alike by the company which a person in Mr. Simpson's 
position ought to keep, and the kind of work which Robert 
Napier was called upon to execute, which included Govern. 
ment contracts, and contracts for many eminent shipowning 
firms, from the Cunard Company downwards; but Robert 
Simpson did not have good health in the Clydeside city, ang 
he went back to Tayport on the Tay to recruit for a time: 
and then he organised the shipbuilding works of Messrs. 
Gourlay Brothers, engineers, and was with the firm for about 
ten years, during which time he designed all the vessels built 
therein. 

One of his favourite vessels was the steamer London, now 
the Hull, and during his long residence in Tayport it was 
always a pleasure to him to see her pass upand down the Tay, 
but nobody could ever get him to reconcile himself to the 
change of name. Of his later connection with the late Mr. 
John Brown, in the firm of Brown and Simpson, it is not 
necessary to say much, as it is within the memory of many 
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persons. Suffice it to say that his life appeared to be en- 
grossed in the models and in the quality of the work turned 
out by the firm. His keon and correct eye, with artistic 
taste, possibly not being commercial commodities, caused 
him often to err on the side of unnecessary expense, but tended 
in no small degree to give Dundee a large amount of the 
credit which it undoubtedly possessed of being a high-class 
centre of shipbuilding, more especially for sailing vessels, when 
they were more wanted than they are now, when steam 
leviathans appear to be becoming more and more necessary 
to be the carriers of the world’s shipping. ‘ 

Mr. Simpson possessed a genius for design in marine 
architecture, and if his health had permitted him to remain 
in the Government shipbuilding yards of the country he 
would probably have attained both name and fame. His 
vessels were things of beauty, and a delight to all who could 
discern their perfection in plan and workmanship. With 
his foreman and his workmen he was a much esteemed 
master, and of those who survive, the many to whom he gave 4 
helping hand will keep his memory in reverence. 








THe OCEANIC AND “THE SyrREN.”—Our clever contemporary, 
the Syren, published in its issue of the 18th a picture of the 
s.s. Oceanic, which so far resembles the view which we published 
lest week, that the careless reader might very well accuse our con- 
temporary of piracy. We hasten to remove the stigma. The 
engraving in the Syren originally appeared in its ss meny 
months ago, and does not illustrate the ship asshe will be fini: hed, 
but as she was designed. Thus, for example, a turtle back bow 
is shown; the ship will have nothing of the kind. Several cther 
discrepancies will be noticed, but the engraving gives a very fair 
idea of what the great ship will be like. 
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RAILWAY MATTERS. 


Tur Board of Trade have recently confirmed an order 
jntituled the Flamborough and Bridlington Light Railways 
(Ame2ndment) Order, 1593, amendiag the Flamborough and 
Bridlington Light Railways Ordar, 1897. 


On the railways of the United States there are now 
about 85,000 railroad cars and over 4000 lozomotives using the 
Pintsch lighting system, and it is also applied with equal success 
in the lighting of buoys for marking channels in harbours and 
rivers. 

[y his report to the Board of Trade on the recent acci- 
dent at Wrawby Junction, by which eight people were killed and 
twenty-six injured, by a passenger train colliding with timber 
overhanging a goods train, Colonel Addison suggests that siding 
jines should be placed further away from the passenger lines. He 
says an interval of 107t. Gin, batween them, instead of 6ft. as at 
resent, would also have the very great advantage of leaving space 
available for signal posts, 


Ir is stated that there is a probability of a new 
departure being taken by the Government of India in the matter 
of providing railway locomotives, An order for several engines is 
likely to be placed with American firms, as the makers in England 
are so busy that they cannot undertake to complete Indian orders 
within a reasonable tims. According to Jadian Engineering, the 
Central Bengal Railway Company has already tried American 
locomotives, which have given every satisfaction, 


Tur Midland Railway branch terminus at Northampton 
was on Monday the scene of a peculiar accident. For some 
cause unexplained, the driver of a train from Wellingborough 
failed to effect a stop, and his engine ran into an empty parcels 
van standing against the buffer stops, and wrecked it, Consider- 
able damage was done to the masonry and brickwork of the 
station, large quantities being hurled down on to a building below. 
A few passengers were shaken, but no one was injured. 


An accident, which was happily unattended by any 
serious consequences, occurred on the South Clare Railway at 
Quilty Cross, on Thursday, the 12th ult. When the 8.30 a.m. 
down train from Ennis had reached the place named, a gust of 
wind of unusual violence suddenly swept in from the sea and 
blew the carriages and the van completely off the line down an 
incline of over 20ft. Two men, who fortunately were the only 
occupants of the train, were slightly injured in the fall. 


We have been requested to say that the system of train 
lighting by electricity on the Midland Railway—referred to in 
our ‘* Railway Matters” column of December 30th last—is that 
patented by Messrs. J. Stone and Co., of Deptford. We under- 
stand that Mr. Langdon suggested certain alterations to suit his 
requirements, which accounts for his name appearing. We make 
this correction as we find that a little confusion has been caused, 
as some persons have supposed that a new system of lighting was 
being introduced. 


Tue terrific gale of Thursday night was the cause of a 
calamity on the Chester and Holyhead Railway, which generally 
runs close to the sea shore. From Conway to Bangor there is a 
stout sea wall for protecting the railway, and it was this which 
was partially demolished by the gale, after which the heavy seas 
swept away a large quantity of the ballast, leaving the rails and 
sleepers suspended. The first train to come along after the 
damage was done was an express goods train, from Manchester to 
Holyhead, with the result that the engine and tender and 
eight of the trucks were precipitated into the sea, the engine 
driver and stoker being drowned. All further traffic along the 
line was suspended, and passengers had to be detrained at 
Penmaenmawr and Llandudno Junction, where they were met by 
cabs and "buses running between these two stations, 


THE International Sleeping Car Company announces 
the first sleeping and refreshment car service in Egypt, which 
commenced running during December between Cairo and Luxor, 
leaving Cairo at 9.30 p.m. every Sunday, Tuesday, and Friday, 
and arriving at Luxor at 12.45 p.m. on Mondays, Wednesdays, and 
Saturdays, leaving again for Cairo on the same days at 4.0 p.m. 
Services continuing on to Atbara and beyond will be arranged 
ultimately. ‘The same company also announces that the winter 
train de luxe services are now in full swing. The Calais- 
Mediterranean express runs on Mondays, Wednesdays, and Fridays 
in connection with the 9.0 a.m. from London. On and from 
January Ist, this train wi!l continue on to San Remo instead of 
terminating its journey at Vintimille as at present. The Calais- 
Mediterranean express leaves San Remo on its return journey to 
Paris and London at 6.10 p.m.—Italian time. The Calais-Rome- 
Naples express runs through every Thursday in connection with 
the 9.0 a.m, express from London. The journey is performed in 
thirty-six hours. 


Tue Metropolitan Railway of Paris is about to begin 
the construction of 334 miles of underground electric roads, con- 
sisting of two lines east and west and two lines north and south, 
with a circular line through several of the principal boulevards, 
It is expected that a part of this will be completed before the 
Exposition in 1900, Seven-tenths of the work will be under 
ground, and the remainder about equally divided between 
viaducts and open trenches. The grades reach 4 per cent., and 
some of the curves have a radius of 75 metres (246ft.). It is 
hoped to complete the first three lines by the year 1906, and the 
remainder five years later. The expense will be about 200,000,000f., 
but since the project was proposed the gauge has been changed to 
1°44 metres (4ft. 84in.), which will cause a considerable increase in 
the cost of the work, but, it is expected, will increase the value in 
as great a ratio. The trains, says the Rai/way News, will be 
composed of four to six cars each, one-half of which will be motor 
cars and the rest trailers, and will accommodate from 200 to 300 
passengers each, The expected speed is 36 kiloms. (224 miles) 
per hour between stations, and from 16 to 18 kiloms. (10 to 11 
miles) including stops. The fare will be uniform for any distance. 
It wil be ‘25f. for first class and ‘15f, for second class, and 20f. for 
a ticket to go and return before 9 a.m. 


THE Board of Trade report on the accident which 
occurred on November 15th at Gloucester Station on the Great 
Western Railway has just beenissued. As a passenger train from 
Gloucester to Chelt n was leaving the former station on the 
up platform line it came into collision with a goods train from 
Lydney, which was on the up through line. The signal was off 
for the passenger train, but the driver of the goods train took it as 
applying to his train and went slowly ahead, with the result that 
he fouled the junction between two lines, and the engines became 
interlocked with each other. One passenger complained of 
injuries, and some damage was done to the rolling stock. The 
mishap is one of a class that cannot be entirely guarded against, 
except by the provision of ‘‘trap” points on both lines near their 
Junction, but these are not permissible in this case, where both 
lines are for geste. oA traffic. The signalling arrangements at 
Gloucester are excellent, and the signals referring to the up 
platform line and the up through line respectively are clearly 
distinguishable one from the other. The signalman in the east 

x says he was under the impression that the goods train was at rest 
when he lowered the platform starting signal, and this certainly 
should have been the case, though it was not. The east box is 
nearly 140 yards from the fouling point between the two lines, and 
it must be extremely difficult for the signalman at night to see 
whether a train so far off is standing still or not. It is to be hoped 
that the company will take the necessary steps to prevent two 
trains from approaching at the same time converging junctions of 
this nature, which cannot be trapped, 








NOTES AND MEMORANDA. 


Tue Scotch coal trade during last year was largely 
benefited by the strike of Welsh miners, The shipments from 
Scotch ports during 1898 amounted to 9,941,202 tons, or 1,700,000 
tons more than in 1897. 


NINETY-ONE warships, of 410,985 tons displacement, 
were in course of construction in the United Kingdom on Decem- 
ber 31st last, Of this number 56, of 298,260 tons, are to sail under 
the British flag, 19 being built in Government dockyards, and 35 
ships, of 112,725 tons, are for foreign Powers. 


AccorDING to the returns compiled by Lloyd’s Register of 
Shipping, we gather that there were 584 vessels of 1,401,087 tons 
gross, exclusive of warships, under construction in the United 
Kingdom on December 31st, as com with 505 of 1,013,319 
tons in 1897. Of the above 504, of 1,066,998 tons, are under the 
supervision of Lloyd’s Register with a view to classification by the 
Society. 

In 1897 the United States produced 9,650,000 long 
tons of pig iron ; in 1898 the out-turn was 11,712,C00 tons, worth 
102,000,000 dols.—an increase of no less than 21 per cent. For the 
first ten months of 1898 the value of the exports of iron and steel 
and manufactures of iron and steel was 62,290,000 dols., or, at 
the rate estimated for the last two months, about 80,000,000 dols. 
for the year. This means an export trade in iron and its product 
30 per cent. better than in 1897, 


Tue production of copper in the United States in 1898 
was 243,914 gross tons, worth 64,244,326 dols. The significance of 
this statement will perhaps be more clearly appreciated if it is con- 
sidered that it means America is now producing two-thirds of the 
world’s copper ; 138,000 long tons were exported. It is not so very 
ago long that the American imports and exports of copper about 
balanced each other ; now the movement is all one way, and it is 
of great importance in adding to the prosperity of the country. 


THE statistics of the maritime movement in the port 
of Hamburg for the year 1898 show that the trade of this great 
centre of commerce is continually increasing. The gradual pro- 
gress since the year 1885 is indicated by the following figures :— 
Arrivals in 1885, 6790 ships (3,704,000 register tons); in 1890, 
8176 ships (5,203,000 tons); 1895, 9443 ships (6,254,000 tons) ; 
1896, 10,477 ships (6 455,000 tons) ; 1897, 11,173 ships (6,708,000 
tons); 1898, 12,523 ships (7,355,000 tons). Since 1885, therefore, 
the tonnage of the arrivals has doubled, and even when compared 
with 1897 there is an increase of 647,000 tons, 


At a recent meeting of the Royal Society Professor 
Dewar showed by a simple experiment how useful the low tem- 
peratures now procurable can be made for exhausting vacuum 
tubes. By dipping the end of a closed tube filled with air into 
liquid hydrogen, the air quickly condensed at the bottom in a 
solid form. It then only remained to separate from the rest that 
= of the tube from which the air had been so removed, by 

eating and sealing off, and the tube was found to possess an ex- 
tremely high vacuum. In fact, so perfect was the vacuum that it 
was difficult to pass an electric current through it. One great ad- 
vantage of this mode of procedure is that in the above case only 
one minute was taken to obtain the required result. 


TuE total length of rivers and canals in European Russia 
—according to the Revue de Statistique—is 67,596 miles, of which 
46,202 miles are available for use, 7.¢., 30,338 miles navigable and 
the remainder for floating purposes only. The canals aggregate 
499 miles in length and canalised rivers 648 miles. The Volga 
alone accounts for nearly 50 per cent. of the navigable waterways. 
The average length of time for navigation varies naturally accord- 
ing to Dy sana distribution ; it may be reckoned at about 
158 to 220 days for the Neva and the Ladoga and Onega lakes ; at 
from 221 to 240 days for the Niemen ; at from 213 to 244 days for 
the Western Dwina, and at from 156 to 190 days only for the 
Northern Dwina. During the last five years the Russian Govern- 
ment has devoted nearly 150,000,000 francs—£5,000,000—to the 
improvement of navigable waterways. 


From the memorandum on the state of the skilled labour 
market prepared by the Labour Department of the Board of 
Trade it appears that the general state of employment was good 
in December. In the 118 trade unions making returns, with an 
aggregate membership of 470,391, 13,612, or 2°9 per cent., were 
reported as unemployed at the end of December, compared with 
2°3 per cent. a month before, and 5°3 per cent. in the 113 unions, 
with a pe sg of 460,866, from which returns were received 
for December, 1897. Changes in the rates of wages of about 
20,900 workpeople were reported during December, of which 
number 19,500 received advances averaging 1s. 5d. per head, and 
1400 sustainec decreases averaging 103d. per head. The net 
result was an increase estimate at about 1s. 3d. per head in the 
weekly wages of those affected. The increases were principally in 
the iron and steel trade. 


Durine 1898, exclusive of warships, 761 vessels, of 
1,367,570 tons gross, have been launched in the United King- 
doi, The warships launched at both Government and private 
yards amount to 41, of 191,555 tons displacement. The total 
output of the United Kingdom for the year has, therefore, 
been 802 vessels, of 1,559,125 tons. The fact that the output 
of that year has now been exceeded by 158,000 tons as regards 
merchant vessels, and by upwards of 150,000 tons as ards war 
vessels, indicates alike the remarkable character of the year’s 
work and the great resources of British shipbuilders. There have 
been built abroad during the year 371 steamers, of 415,907 tons, 
and 158 sailing vessels, of 109,866 tons, in addition to 50 war 
vessels, of 175,318 tons displacement. Among foreign countries, 
the three leading places are held by the United States of 
America, 173,000 tons; Germany, 153,000 tons; and France, 
67,000 tons. 


By the death, which occurred on Wednesday last, at the 
early age of forty-six, of Mr. John Martin McCurrich, M.A., C.E., 
engineer to the Bristol Corporation Docks, the citizens have lost 
one of their ablest and most indefatigable officers. Mr. McCurrich 
waseducated at Dunning and at the Perth and Dollar Academies, and 
subsequently at the Edinburgh University. After being articled to 
Messrs. Bell and Miller, C.E., Glasgow and Westminster, he became 
resident engineer on the new dock works at Cardiff, and afterwards 
was with the Great Eastern Railway Company at Liverpool-street 
Station, London. He was appointed assistant engineer to the 
Bristol Corporation Docks in 1885, and engineer in 1890, and was 
afterwards elected president of the Bristol Association of Engineers. 
As engineer to the Bristol Docks Mr. McCurrich designed and 
executed many important works, including an extensive scheme of 
port and river improvements for enabling deeper and longer vessels 
to get up to the City Docks; also granaries, pontoons, &c. He 
also designed several new schemes for extensive new docks at Avon- 
mouth and Portishead, and for the dockisation of the river Avon 
itself, and for the prevention of floods in the rivers Avon and Frome. 
During all the dock controversies which have — at this port for 
many years past Mr. McCurrich’s name has always been to the 
front, and his reports, opinions, and advice on these matters have 
invariably been held in high esteem. Indeed, there is probably no 
local man of modern times who has left a greater mark than he on 
all engineering questions relating to the welfare of the city and 
port of Bristol. He had had a wide and varied experience of docks 
and railways, was agreat reader and deep thinker, with great powers 
of energy and work. He always enjoyed the perfect confidence of 
the Committee and the esteem and love of his large staff. His 
death at the present juncture, when the question of further dock 
accommodation is so urgent, and the feeling as to where such 
accommodation should be provided is so divided, is an irreparable 
loss to his Committee, as well as to the citizens of Bristol generally. 





MISCELLANEA. 


A pEcULIAR case is reported from Carmarthen. A 
thrashing machine was being worked by a woman and girl when 
the clothing of the latter was caught, and injuries sustained. At 
the Court it was contended that the fly and wheels 
attached to the drum were not mentioned in the statute, the 
only yovte compulsorily to be fenced being the drum and feeding 
mouth. It was decided to callin expert evidence. 


THE water supply in Mauritius from the Mare aux 
Vacaos Waterworks having been found to become contaminated 
with vegetable impurities at certain seasons of the year to a greater 
extent than can be dealt with efficiently by the existing filter 
beds, it has been decided to use Anderson’s Revolving Purifiers, 
and to drive them by water power. The plant, which will treat 
two million gallons per day, has lately been shipped by the Crown 
Agents for the Colonies, 


On Monday last a 3C0in. main connecting the Godley 
with the Audenshaw reservoirs of the Manchester Corporation was 
completed and brought into use, This is of some importance, as 
it will enable the Waterworks Committee to increase the water 
supply from Longdendale, and at the same time to increase the 
pressure in the mains supplying the higher districts of the city 
and suburbs, including Prestwich, Crumpeall, Blackley, and 
Moston, which have until now been at some disadvantage. It is 
further anticipated that the necessity of laying a second pipe from 
Thirlmere will be postponed for some years by the successful 
carrying out of this work. 


A FIve-sTorEY brick building was successfully removed 
recently in New York. The building measured 100ft. by 65ft., 
and had an estimated weight of 3000 tons. It was moved 75ft. 
south and 32ft. east, 350 jack-screws being employed to furnish the 
power. ‘limber ways and shoes lubricated with soap were used, 
and the movement at each turn of the jack-screws was ,’,in. The 
greatest distance which the building was moved in one day’s work 
was 9ft. 8in., and the whole movement of 75ft. to the south was 
accomplished in seventeen days. From the beginning of the work 
only five weeks elapsed until the building was jacked up ready to 
receive the new foundations, and a force of about twenty men 
accomplished the entire work. 


During the height of a severe gale which visited 
Belfast on Thursday, the 12th inst., the new White Star steamer 
Afric, now being completed by Messrs, Harland and Wolff, broke 
from her moorings in the Abercorn basin, and collided with 
three coal lighters, which were close alongside her. Two of these 
were sunk, and the third damaged, while the steamer herself 
sustained some injury. She is a fine boat, and at present, bein; 
light, she stands a long way out of the water. A heavy squall 
struck the vessel with such force that she dragged the buoys to 
which she was moored, and tore up the bollards on the quay side 
to which she was roped. Close beside her was the s.s, Park- 
hurst, whose bow was also slightly damaged. 


Av the close of the recent Meerut rifle meeting some 
very interesting experiments were conducted, under the a 
intendence of Colonel Hill, to ascertain the effect of the - 
Metford and Martini- Henry bullets fired at 100 yards at full boxes 
of Lee-Metford cordite and Martini-Henry ammunition, remarks 
a correspondent of the Globe, The results clearly proved that a 
full box of Lee-Metford cordite ammunition is absolutely bullet- 
proof against Lee-Metford or Martini-Henry bullets fired at 100 
yards ; that the Lee-Metford bullet only penetrates three packets 
of ammunition and lodges in the fourth ; that the boxes of Lee- 
Metford cordite ammunition do not explode, the cordite having 
only burned when penetrated. Consequently, a breastwork of 
single boxes of Lee-Metford cordite ammunition, placed one on 
top of another, affords ample protection against rifle fire. Secondly, 
the results proved that boxes of Martini-Henry ammunition with 
black powder are bullet-proof, but are liable to explode, the con- 
tents being scattered within a radius of fifteen or twenty paces. 


Accorp1nG to the report of the Government of Bombay 
on the railways in the Presidency for 1897-98, the open lines aggre- 
gate 6260 miles, and those under construction 246 miles, while 
over 1040 miles of projected lines have been surveyed, of which 
nearly half is for the broad or 5ft. 6in. gauge—mainly on the ex- 
tension of the Rutlam-Nagda-Muttra Railway. There is also the 
proposed connection between Delhi and Muttra to be carried out 
by the Bombay, Baroda, and Central India Railway Company. 
Of the 6260 open miles, 1727 are guaranteed standard gauge lines, 
wholly belonging to the Great Indian Peninsula Railway and the 
Bombay, Baroda, and Central India line, the former owning 1288 
miles of the total. Of other standard gauge lines, aggregating 
415 miles, only 60 belong to various native states, the remainder 
are Imperial State lines worked by companies. The State owns 
besides over 3150 miles of the metre-gauge railways of the total 
3906 miles, far the largest portion of it being the South Mahratta, 
the Mysore and the Mysore frontier lines, aggregating nearly 
1460 miles, and the Rajputana-Malwa line and lines in its vicinity 
aggregating nearly 1700 miles. 

Tue following is the list of premiums awarded by the 
Institution of Electrical Engineers at a meeting held on the 12th 
inst.:—The ‘Institution Premium” to Horace F. Parshall, 
M.LE.E., for his paper on “‘ Earth Returns for Electric Tram- 
ways.” The “Paris Electrical Exhibition Premium” to Robert 
Hammond, M.I.E.E., for his lg on ‘“*The Cost of Generation 
and Distribution of Electrical Energy.” The ‘‘ Fahie Premium” 
was not awarded because no telegraphic or telephonic ee had 
been read during the session. ‘‘ Extra Premium” to mard 
Andrews, M.1.E.E., for his paper on ‘‘ The Prevention of Interrup- 
tions to Electricity Supply.” Premium for “ Original Communica- 
tions” to Mr. H. N. Allen for his paper on ‘‘ Sparkless Reversal in 
Dynamos.” ‘Students’ Premiums” were awarded to Mr. J. M. 
Donaldson for his paper, ‘‘ Notes on the Dover Electric Tramways ;” 
Mr. Maurice Solomon for his paper on ‘‘Hertz Waves and Wire- 
less Telegraphy ;’ and Mr. E. E. Tasker, for his paper on 
‘* Alternate - current Motors.” Salomons Scholarships were 
awarded to Mr. Tom Rolls Renfree, King’s College, London, and 
Mr. H. J. Tomlinson, University College, London. 


Tue Berlin correspondent of the Standard states that 
Professor Bruno, of Tiibingen, well known for his investigation of 
the effect of the Dum-Dum bullet, has now experimented with the 
new British Service bullet using the British rifle, and reports as 
follows :—At short distances the bullet is easily altered in form, 
even in cases in which the completely-covered bullets undergo no 
change whatever. The greatest change of form takes place in the 
case of shots fired into moist and liquid substances. The pene- 
trative effect is diminished, the lateral increased, and this causes 
a greater destruction of the object hit in proportion to the greater 
diameter of the bullet. Shots striking soft parts at 25 m. to 50m. 
have a decidedly more severe effect than with other bullets, 
though they are not nearly so destructive as those tipped with 
lead. At the maximum velocity they burst in the muscles, and 
their effect in the hollow organs which are filled with fluids is 
almost unexampled. In a horse which was killed by a shot 
through the heart, the whole wall of the heart was torn to pieces, 
so that a wound 23 cm, long and 19 cm. broad was found at the 
exit, whereas the opening at the point of entrance hardly admitted 
the little finger. The edges of the wound were very ragged, and 
covered at all points with minute fragments of the bullet. Shots 
through the bones are also more destructive at the above-mentioned 
distances than those of other bullets, and almost as destructive 
as those that are lead-tipped. The bullet is always broken into 
small fragments. At distances of 200m. to 400 m. also the bone 
fractures are decidedly worse than with other bullets, though the 
difference is not so great ; whereas at 600m. there is hardly any 
difference, 
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WAITE STAR ATLANTIC STEAMSHIP OCEANIC 


( For description see page 53) 
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SUBSCRIPTIONS. 


Jax ExciveeRr can be had, by order, from any newsagent in town or 
country, at the various way stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tue Enorneer is registered for transmission abroad. 

Acomplete set of Toe Enorneer can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Fore Subscribers paying in advance at these rates will 
receive THE ENGinger weekly and post free. Subscriptious sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 


Tux Paper Copigs— 
Half-yearly .. 
Yearly .. .. 

Turck Paper Corrrs— 
Bali-yeeriy .. «2 «0 oc co of 
Yearly . 


£0 188. 
£1 16s. 
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(The difference to cover extra postage.) 
ADVERTISEMENTS. 

@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Prices for Displayed Advertisements in “ ordinary” and “ special” posi- 
tions will be sent on application. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 


letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of Tuk Encinzsr. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 
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PUBLISHER’S NOTICE. 


*," With this week's number is issued as Supplements a Four-page 
Working Drawing of a Four-coupled Bogie Passenger Engine, 
Great Northern Railway, Ireland, and the Index to Vol, lxxxrvi. 

copy as Publisher includes copies of these 
Supplemen‘s, and subscribers are requested to notify the fact 
should they not receive them. Price 1s, 


*," If any subscriber abroad should receive THR ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prom 
information of the fact to the Publisher, with name of 
ge through whom the paper is obtained. Such inconvenience, 
¥ a can be vaneltad by obtaining the paper direct from 

us Office, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


*.* All letters intended yor insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


C. A. 8.—The Oceanic in regular work will burn about 350 tons a day. 

U. 8. A.—The greater number of engine drivers regulate the quantity of 
water admitted to a condenser by opening or closing the injection 
cock, 

W. H. T. (Birmingham) —There are many types of American starting 
switches. The Cutler-Hammer type (Sturtevant Engineering Co., 75, 
Queen Victoria-street), and the Ward-Leonard type (Messrs. Verity's, 
Limited, of King-street, Covent-garden, W.C.). 

C. W. L. (Dewsbury).—tThere is a very popular little book published by 
Whitaker—‘‘The Dynamo: How Made and How Used,” by 8. R. 
Bottone —which might help you. A more pretentious work is ‘‘ The 
Dynamo,” by Hawkins and Wallis, also published by Whitaker. 

Quarstor.—The latest information about nickel steel was given by Mr 
Beardmore at the Institution of Naval Architects, and will be found in 
Tue Enoinerr, April 28rd, 1897. For ordinary steel tests, refer to our 
papers on ‘The Te-ting of Railway Rolling Stock;” for full parti- 
culars see—particularly for tubes—September 28rd, 1898. 

INTERESTED.—You are evidently unaware of the establishment by Messrs. 
Maudslay, Sons, and Field of an engine works in Italy since 1885, in 
which native labour is employed. The engines of the Sicilia for the 
Italian navy were. we believe, about the first made in them. In 1888 
were produced there those of the Liguria and Minerva; in 189 those 
of the Marco Polo; in 1892 those of the Carlo Alberto; and in 1893 
those of the St. Bon—all given in our record. We cannot say that 
Messrs. Maudslay, Sons, and Field are sole owners of the works abroad. 
We believe not ; but the engines of several Spanish warships, notably 
those of the Cristobal Colon, have been built abroad by them. 


INQUIRIES, 


SURVEYING BY PHOTOGRAPHY. 
Srir,—Can any reader recommend a book which deals with the subject 
of surveying by photography in a practical manner ? 
January 18th. M. Inst. C.E. 


PRIME COST. 
Srr,—Can any of your readers recommend me a really good book on 
modern book-keeping and prime cost taking for engineering works ? 
January 18th. W. E. 8. 


COLD ROLLED STEEL. 

Sir,—One of your correspondents states that he has obtained cold 
rolled steel from a Leeds firm. I shall be obliged to any reader who can 
give me the address of this firm. 

Chelmsford, January 138th. H. M. 








MEETINGS NEXT WEEK. 


Tae INsTITUTION oF ExecrricaL Encinerrs. — Thursday, January 
26th, at 8 p.m., at the Institution of Civil Engineers. 25, Great George- 
street, Westminster, 8.W. Papers, ‘Rules for the Regulation of the 
Wiring of Premises for Connection to Public Supply Mains,” by Mr. J. 
Pigg, Associate; ‘*The Regulation of Wiring Rules,” by Mr. C. H. 
Wordingham, Member; “ The Institution Wiring Rules,” by Mr. R. E. 
Crompton, Past-president. 

Tue InsTITUTION oF Crvi. EnornxerRs.—Tuesday, January 24th, at 
8 p.m., Ordinary Meeting. Papers to be discussed, ‘‘ The Effects of Wear 
upon Steel Rails,” by Mr. William G. Kirkaldy, Assoc. M. Inst. C.E.; 
‘On the Microphotography of Steel Rails,” by Sir William Roberts- 
Austen, K.C.B., F.R.S., Assoc. Inst. C.E.—Friday, January 27th, at 
8 p.m., Students’ Meeting. Paper, ‘‘ King’s Lynn Waterworks,” by Mr. 
F. C. Grimley, Stud. Inst. C.E. 

Society or ArTs.—Monday, January 23rd, at 8 p.m. Cantor Lectures. 
Four Lectures on ‘‘ The Bacterial Purification of Sewage,” by Dr. Samuel 
Rideal. Lecture II.: Recognition of the function of Bacteria, and re- 
searches on them—Massachusetts, Barking, and Sutton experiments— 
Schemes for atration: Lowcock, Waring, Ducat—Material—Garfield's 
coal filter—Manchester and Leeds experiments.—Tuesday, January 24th, 
at 4.30 p.m. Foreign and Colonial Section. Paper, ‘‘ Rhodesia and 
its Mines in 1898,” by Mr. William Fischer Wilki:son, F.G.S., Assoc. M. 
Inst. C.E.—Wednesday, January 25th. at 8 p.m., Ordinary Meeting. 
Paper, ‘‘ Tuberculosis in Animals,” by Mr. W. Hunting. 
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SUBMARINE BOATS. 


FRENCH naval men appear to have been captivated by 
the performance of an experimental submarine torpedo 
boat, the invention of Captain Gustave Zédé. The 
French Press is enthusiastic on the subject, and the in- 
fection seems to be spreading to English daily journals. 
We have already placed our readers in possession of all 
that is available in the way of useful information con- 
cerning the boat, which is very little, and it is enough 
now to say that she is a small craft propelled by accumu- 
lators, and capable of movement under the surface. Our 
French contemporaries are in happy ignorance of the 
history of submarine torpedo boats. It is possible, how- 
ever, that some of the better informed see fit to ignore it. 
At present, unfortunately, any stick is good enough to 
beat the English dog with, and thus an almost insane 
delight is manifested in Toulon at the notion that France 
is the possessor of an invention which will set the fleets 
of perfidious Albion at defiance. Of course it is to be 
presumed that the French naval authorities take a saner 
view of the matter; but be this as it may, every one 
appears to be agreed that the Gustave Zédé is a magnifi- 
cent defensive weapon, which will be reproduced in an 
improved form by the hundred in the immediate future. 
It is worth while under the circumstances, perhaps, to 
consider what are the special features, if she has any, 
which distinguish the Zédé from all the submarine boats 
which preceded her and failed, and in what her per- 
formance, as reported, is better than that of other sub- 
marine boats. 

For this purpose we cannot do better than reproduce a 
few sentences from the Times of Tuesday last. ‘In the 
recent trials before M. Lockroy, the Gustave Zédé went 
from Toulon to Salins d’Hyéres in a strong breeze and 
heavy sea, her cupola alone being above water so as to 
permit of her being steered. When hampered by the 





waves she went entirely under water for a time, but she 
had gear which enabled her to be steered, while she 
returned to the surface now and again for brief periods 
to verify her course. It was a short trip, but she then 
went nearly fifty miles from Toulon to Marseilles, another 
vessel accompanying her—a precaution which, however, 
proved needless.” In our impression for June 3rd, 1887, 
that is to say, nearly a dozen years ago, we described the 
submarine boat Nordenfelt, the invention of Mr. Garrett 
and Mr. Nordenfelt. She was the fourth boat, be it 
observed, built for Mr. Nordenfelt. She was constructed 
at the works of the Barrow Shipbuilding Company. She 
was 125ft. long and 12ft. in diameter. When acting as a 
surface boat her displacement was 160 tons, when fully 
immersed 245 tons. She was propelled by steam, and, 
when submerged, by the steam generated from a large 
body of highly-heated water, on the same principle as 
Lamm’s well-known fireless locomotive. Now this 
vessel steamed in very rough weather, not fifty miles, 
like the Gustave Zédé, but all the way from Barrow-in- 
Furness to Southampton, where she took part in the 
Jubilee Review. Thus far, at all events, she far out- 
stripped the performance of the French boat. We are not 
at all ashamed to say that at the time we formed a very 
high opinion of the merits of this boat. Let us quote 
here two passages, one from the Army and Navy Gazette, 
the other from the Temps. After speaking of the pre- 
liminary trials carried out on the 26th of May, 1887, our 
service contemporary goes on:—‘‘ It must be admitted 
that Mr. Nordenfelt and his capable captain, Mr. Garrett, 
have got a boat that hasa great and assured future before it. 
That with a gun or two on her turtle-back, and working as 
an above-water torpedo boat, she possesses many advan- 
tages over the ordinary first-class boat seems certain, 
and her powers of submersion, when fully established, 
should make her the more valuable craft.” Compare this 
with what the Temps has to say now of the Gustave 
Zédé :—‘“ The competition for submarine boats opened in 
1896 produced a design for a submarine vessel for offence, 
the Narval, now being built at Cherbourg, while six others 
will be begun this year at Cherbourg, Brest, Lorient, and 
Rochefort. These submarine, or rather submersible, 
boats will travel by steam on the surface, employing 
electricity only when totally submerged. Their range of 
action will be larger, they will be self-controlled, and they 
will realise Admiral Aube’s theory of the empire of the 
sea—invisibility, divisibility, and number. Two sub- 
marine boats are now being built at Cherbourg—the 
Morse for defence, and the Narval for offence. The 
estimate for each is, in round figures, 650,000f., which is 
not a fortieth of the cost of a battleship. Are not the 
Mediterranean experiments calculated to lead to changes 
in our naval construction, and would not the present 
situation justify the devotion of all the efforts of our 
dockyards to submarine torpedo boats, without, however, 
stopping the programme of construction now in progress ?”’ 
The sentiments of the two journals are the same mutatis 
mutandis, although twelve years intervene. 

Nor did the Nordenfelt stand alone; we have also 
described and illustrated in our columns the Nordenfelt- 
Garrettsubmarine boat bought by the Turkish Government 
after a series of experiments, which far exceeded in 
success and importance any manceuvres performed by 
the French boat; and, after all, what is the position of 
the submarine boat to-day? The Russian Government 
bought the Nordenfelt conditionally. She was, however, 
wrecked in the Baltic Sea on her way to Cronstadt, and 
became a total loss. The Turkish boat probably went to 
the scrap heap long since. In truth, as experience -was 
acquired, it was found that the utility of the submarine 
boat is excessively limited. Wholly unanticipated diffi- 
culties cropped up. Thus, for example, it as found 
that the Nordenfelt had no longitudinal stability whatever. 
It was enough for a man to walk forward or walk aft 
when she was moving under water to sink her down to the 
bottom or bring her up to the surface; but the greatest 
trouble of all was that no idea could be formed of where 
she was going when submerged, or at what speed. 
Steering her by the compass was the only way possible 
as regarded direction, and was practically useless 
where accuracy was needed. Manypersons have noticed 
that when they are on the City Electric Railway, they 
are quite unable in the darkness to say which way the 
car is running. The same thing occurred to a trouble- 
some extent on board the Nordenfelt. No one who has 
not experienced the sensation can understand how, to 
say the least, unpleasant it was when the boat was sub- 
merged. To talk of using a camera lucida on the top of 
a tubular pole, and so endowing the Zédé with an eye, is 
simply newspaper talk. We have no desire to dispute the 
argument that the Zédé might torpedo an ironclad, pro- 
vided that the ironclad was at anchor, and the Zédé could 
take her compass bearings, but we are quite certain that 
she could only do it with certainty in still water. A 
current would entirely defeat her efforts. At the present 
moment the position admits of being stated in a few 
words. Twelve or fifteen years ago Mr. Nordenfelt 
demonstrated that it was practicable to construct a 
submarine torpedo boat which could navigate hundreds 
of miles of rough sea in safety on the surface. The 
Zédé boat appears to find about seventy-five miles 
the greatest practicable distance without charging 
batteries. The new boats are, indeed, to use steam above 
the surface, and it may, and probably will, be much 
simpler and better to discard weighty accumulators, and 
rely wholly on the energy of heated water, that is to say, 
adopt the Nordenfelt system pure and simple. The 
Nordenfelt proved that running with only the little 
conning tower out of the water, it was next to impossible 
for a foe to see the boat, which would be steered and 
worked with the utmost precision. So far she could do 
all and more than the French craft. Again, when sub- 
merged in still water, she accomplished all the sensational 
feats of the Zédé, and more. If our readers will turn to 
THe EnoineeEr of February 11th, 1887, they will find a 
fully illustrated description of one of the Turkish boats. 
It would occupy more space than we can spare to repro- 
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duce from THE ENnaIneer for June 24th our report of her 
performance at the Golden Horn. It was much more 
sensational than ‘anything done by the Gustave Zédé. 
Thus, then, it is evident that the French boat has done 
nothing that has not been done before. Why should it 
stand a better chance of becoming an efficient weapon of 
naval warfare? We fail to see any rational ground for 
the enthusiastic encomiums passed on the modern boat by 
the French press. If it be argued that batteries are better 
than hot water as a means of storing energy, we reply 
that Gustave Zédé is himself obliged to resort to steam. 
There is, in truth, no great difficulty in constructing a 
submarine boat. The obstacles standing in the way of 
using it appear to be insuperable. It is one thing for a 
man to master all the surroundings; to operate in 
currentless water; to know precisely where he intends to 
go, and to work accordingly. It is quite another to take 
a boat into an unknown sea; to be able to catch but a 
fleeting glimpse of a warship steaming at speed, and 
then to attempt to find that ship with a torpedo. No 
fleet would dare to operate with the Gustave Zédé, 
because she would be just as likely to blow a friend as a 
foe out of the water. We are not ai all disposed to say 
that there is not a great future for submarine boats; but, 
before they are successful, a means must be found of 
enabling them to take aim with certainty. The Gustave 
Zédé, like the Nordenfelt, is a dangerous toy while 
blundering through the water with no guide but a 
compass needle as to direction, no information as to her 
depth but a pressure gauge, and no knowledge of her 
speed, other than that supplied by the revolutions of her 
propellers. 


THE MINERS’ FEDERATION. 


Firty-Frive delegates, said to represent nearly half-a- 
million miners, met in solemn conclave at Edinburgh on 
the 11th instant. The occasion was the annual confer- 
ence of the Miners’ Federation of Great Britain, and it 
was one of jubilation. Members were shaking hands 
and patting each other on the back. And why? What 
was it allabout? It was because a troop of lost sheep, 
in the shape of the South Wales miners, headed by Mr. 
Abraham, had come to the fold. On behalf of his men, 
Mr. Abraham humbled himself in the dust, and before 
the mighty Mr. Benjamin Pickard stated that he and 
his friends had come in a spirit of penitence; and, 
as he Biblically expressed it, ‘as the children of 
the resurrection.” In payment of his footing he 
handed to Mr. Pickard a cheque of £60, on receipt 
of which he and his friends, to the number, it is 
said, of 60,000, were formally admitted as members of the 
Miners’ Federation. Sixty pounds for 60,000 men means 
an entrance fee of £1 per 1000, or rather less than a 
farthing a head; which, for a trade-union charge, cannot 
be called exorbitant. It was a humiliating moment for 
Mr. Abraham, who had for so long, and sometimes 
with great tact and efficiency, protected his men against 
the machinations of the Federation. In his own sphere 
he had been a little god among the people of South 
Wales, and on more than one occasion had earned the 
respect of the masters as well as that of the men. Now, 
however, he has gone over to the enemy with as many 
of his followers as he could scrape together, and has 
accepted a subordinate position under the Miners’ 
Federation as the captain of a mere handful of their 
forces. His position would not have been so unfortunate 
as it is, had he, in turning his coat, taken the whole of 
his men with him. Nearly half of the South Wales 
miners, however, still hold out against the Federation, 
and consequently he cannot claim that in adopting his 
present policy he was influenced by anything like the 
unanimous approval of the South Wales organisation. As 
the minion of Mr. Pickard, no doubt Mr. Abraham will 
return to South Wales with instructions to render the 
lives of the recalcitrant South Wales miners unbearable, 
until they also have thrown in their lot with the Miners’ 
Federation. We are sorry for him in his false position, 
for, after regaling himself on humble pie at Edinburgh, 
he will have to eat the words he has been pouring into 
his miners’ ears for a long time past in Monmouthshire, 
and the feast should be of an indigestible nature. 

As labour politics go to-day, it matters very little to 
the public who does and who does not join any particular 
Federation of working men, for the events of the last 
few years have shown that, in measure as the men com- 
bine in this way, so the masters take co-operative defen- 
sive measures. It is perhaps deplorable to witness day 
by day the tendency to increase the costly offensive and 
defensive organisations of the masters and of the men, 
but we are fast coming to accept this condition of things 
as being the only practical method of dealing with the 
labour question now. 

It is safe to assume that this recent acquisition which 
the Miners’ Federation have just made will not percep- 
tibly influence the price of coal or the wages of the men in 
the trade. The subject, therefore, is worthy of note only 
in so far as it serves to indicate the trend of events in the 
labour world, the lesson taught in this particular instance 
bemg academical rather than practical; but, such as it 
is, it was the only interesting feature inthe Conference. Of 
course the Workmen’s Compensation Act, the Eight Hours’ 
Day, the Labour Representation in Parliament, and so on, 
were discussed in the ordinary —that is to say, aggressive 
and incoherent—way. Resolutions were passed advocating 
the policy which this sort of Congress always advocates. 
The Compensation Act was by turns the best and the most 
iniquitous Act that had ever been passed; it put a pre- 
mium on masters neglecting to adequately protect 
their men; compensation under it was obtained with 
difficulty ; it was too limited in its scope; and in many 
ways it was unsatisfactory. But members were forth- 
coming to contradict in almost every detail the points of 
view above enumerated. 

The Eight Hours’ Miners Bill is to be pushed forward 
energetically, and the labour representatives are to be 
stirred up, and to be made to understand clearly that 


with their election to Parliament. No Trade Union 
Congress of the present day would, of course, be complete 
without arguments of this kind. So far as generalities 
were concerned, the members got along admirably ; but, 
from the moment that any attempt was made to discuss 
details, discord reigned supreme. One does not, of 
course, look for unanimity of opinion at labour con- 
ferences, but it is seldom that the spirit of contradiction 
begins to manifest itself before the discussion is 
actually under way. On this occasion, however, and in 
spite of the fact that the proceedings opened with the 
formality of admitting a large number of extra members, 
and that the Congress in consequence was undoubtedly 
in a good humour, a record in unparliamentary proceed- 
ings was effected. This was brought about by a 
gentleman who was chosen to propose the vote of thanks 
to the chairman for his “‘ admirable opening address.” 
After acquitting himself of this formal function with due 
solemnity, he promptly proceeded to fall foul of the 
chairman for many of the remarks he had made in the 
course of his speech. The newspaper reports state that 
someone seconded this speaker. This, of course, was as 
it should have been; but it is not clear whether the 
gentleman in question seconded the vote of thanks, or 
the censure of the chairman, or both. However, to the 
general public this matter is without importance ; as, in 
fact, was most of the rest of the proceedings. 


COMPOUND ENGINES FOR HIGH PRESSURES, 


SEVERAL years have elapsed since we illustrated and 
described the engines of the screw steamer Minho, de- 
signed by Mr. Neville Evans, superintending engineer for 
Messrs. Leyland and Co., of Liverpool. We illustrated 
them in our impression for August 21st, 1891. It 
will be remembered that these are, if we may be allowed 
the phrase, a set of triple-expansion engines with the 
intermediate cylinder suppressed. Writing about this 
system in 1893, Mr. Ashlin expressed himself to us as 
perfectly satisfied with the result. It will be remem- 
bered, no doubt, that we wrote of the system in favour- 
able terms. In the United States Mr. Rockwood, to 
whose work we have on a previous occasion called atten- 
tion, has taken up the compound high-pressure engine. 
In the last impression of the Engineering Record there 
is a very temperate and lengthy article, from the pen of 
Mr. Rockwood. We quote the terminal paragraph of 
this article, because it sets forth very clearly Mr. Rock- 
wood’s attitude, and the way in which he regards the 
question : —‘“I will bring my remarks to a close by 
saying, finally, that I do not desire to see the triple- 
expansion engine discarded absolutely and for every 
purpose. I believe it is indispensable at sea, for mecha- 
nical reasons; also for certain kinds of direct-acting 
steam pumps, working without cut-off in individual cylin- 
ders. But for stationary power plant engines, the most 
economical engine at present practically possible, all 
things considered, is, in my judgment, a cross compound 
engine working with a boiler pressure of 180 lb, a vacuum of 
13} 1b., a receiver pressure of 8lb., and a cylinder ratio 
of 8 to 1.” 

Mr. Rockwood takes exception to certain remarks 
which we have made on“ drop” and clearance. We have 
drawn attention to the curious fact that although clear- 
ance is so mischievous in the case of single-cylinder 
engines, it seems to do very little harm in the triple- 
expansion engine, the intermediate receivers of which are 
so much clearance space. He uses a most ingenious 
argument to show that there is a considerable difference, 
which difference is that the clearance space repre- 
sented by the receiver is not included in the cylinder 
during the period of expansion. That, indeed, the con- 
ditions are similar to those existing between the high- 
pressure cylinder and the boiler. The boiler cannot 
steam fast enough to supply the cylinder censtantly. If 
the cut-off takes place at half stroke, then the boiler is 
really supplying steam for one-half the working time, 
although it is making it all the time, hence there are fiuctua- 
tions of steam-pipe pressure, just the same in kind as those 
which occur in the intermediate receiver. The answer 
is, of course, that all this is a question of degree. A 
glance at all intermediate and low-pressure cards shows 
that they work always expansively, and that it is very 
difficult to tell from the indicator cards when steam is 
cut-off in the low-pressure cylinder. The most that can 
he conceded is that the expansion with the intermediate 
receiver clearance is not so complete as it is when the 
clearance space exists between the piston and the slide 
valve, instead of partly inside and partly outside it. Mr. 
Rockwood has a good deal to say about drop, but we are 
not quite clear after reading what he has written, that 
we know what he means. ‘THE ENGINEER has,” he 
says, ‘been for many years a consistent advocate of the 
idea that ‘drop’ has a very small influence against the 
economy of the compound engine.” We are quite aware 
that the mention of the word “drop” is enough to set 
pens running, on the one hand to prove that it must be 
a source of loss; on the other, that it is nothing of the 
kind. The truth lies between the two. In theory, the 
most economical engine is one with a single cylinder 
jacketed allover. Init we can secure minimum clearance 
and almost abolish drop. On the other hand, the 
thermo-dynamic reasoner tells us that loss of pressure, 
or drop, which takes place without the performance of 
work, does not representa loss. We have lower pressure 
steam, it is true, but we have more of it —a fact persist- 
ently ignored when diagrams come to be “ pieced” together. 
Only the gaps are noticed. The positive or negative fatten- 
ing of the low-pressure cards is ignored. But for 
all this, drop does represent a loss, and that for 
a reason which we cannot remember to have seen 
stated. The expansion of a gas or of steam doing no 
work does not represent a loss; but, in point of fact, no 
such process can take place. It is physically impossible 
for steam to expand without doing work on something, 
and the direct result is that the indicator diagram, when 
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taken with the weight of water pumped into the boiler, 
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always shows a loss. ‘‘ Drop,” then, does represent lost 
power as well as lost pressure—the two things are very 
far from being synonymous. But again, as we have call 
it is wholly a question of degree. Mr. Rockwood ha; 
reached the conclusion that it is possible to fix a point of 
cut-off which will give at once a minimum “drop” and 
minimum cylinder condensation :—‘‘ With larger cylinder 
ratios, such as 5, 6, or even 7 to 1, some ‘drop’ is in. 
evitable, and it becomes a question just where to locate 
the points of cut-off in both cylinders so as to secure q 
minimum net loss from clearance, intermediate expansion 
and initial cylinder condensation. If ‘drop’ is accoy,, 
panied by reduction of initial condensation in the second 
cylinder in amount suflicient to overbalance the waste of 
power by intermediate expansion, it is, at least, no 
detriment to the coal consumption to allow that much 
‘drop.’” Professor Ewing is quoted by Mr. Rockwood 
and it is worth while to give Professor Ewing's words:__ 
‘Whenever a receiver is used, care should be taken that 
there is no unresisted expansion into it; in other words, 
the pressure in the receiver should be equal to that in 
the high-pressure cylinder at the moment of release, 
If the receiver pressure is less than this, there 
will be what is termed ‘drop’ in the steam pres. 
sure between the high-pressure cylinder and the 
receiver, which will show itself in an indicator diagram 
by a sudden fall at the end of the high-pressure expansion, 
This ‘drop’ is, from the thermodynamic point of view, 
irreversible and therefore wasteful.” We are not sur. 
prised that Mr. Rockwood criticises this passage. Its 
theory is absolutely sound, but it is to all intents and 
purposes impossible to apply it in practice. The receiver 
pressure must unavoidably be less than the pressure of 
exhaust from the high-pressure cylinder. There is only 
one form of engine to which the principle applies, and 
that, if a seeming bull may be excused, has no receiver, 
Ina Woolf engine with minimum clearance, there will be 
no drop; but, curiously enough, it so happens that the 
Woolf engine is not so economical in practice as the 
engine with drop and an intermediate receiver. 

But we may put these quasi-theoretical questions on 
one side, and ask what are the results that have been 
obtained in practice with high-pressure compound eng’ nes. 
Leaving aside Mr. Ashlin’s experience, we have that of 
other engineers, and it is wholly favourable to the com. 
pound system. The Wheelock Engine Company in the 
United States has built about 25,000-horse power of 
compound high-pressure condensing engines with a 
cylinder ratio of about eight to one, and each 
engine has been guaranteed by the sellers not to use 
more than 12} lb. of dry steam per indicated horse-power 
per hour. A commercial fact like this is worth a bushel 
of theoretical demonstration. Experiments made at 
Sibley College with an engine which could be worked 
at will triple or compound, showed that of the two it did 
about as well compound as triple. The pressure was, 
however, much too low for really good results. Jr. 
Thurston has been puzzled to reconcile theory and 
practice, but with characteristic ingenuity he has got 
over the difficulty. The old old notion that the economy 
of the triple expansion is better than that of the com- 
pound engine, because the smaller range of expansion 
in each cylinder reduces cylinder condensation, had to be 
reconciled with facts. Professor Thurston states that 
drop so improves the steam that it neutralises the effect 
of cylinder condensation. We are glad to find that Mr. 
Rockwood is among those who are disposed to admit 
that cylinder condensation is not the simple phenomenon 
that so many assume it to be. Referring to the Sibley 
College trials, he says, ‘‘ These experiments, at all events, 
make it perfectly plain that cylinder condensation does 
not depend directly and solely on the range in the tem- 
perature of the steam. The extent of the surface ex- 
posed and the amount of ‘drop’ allowed have at least 
as much to do with it.” 
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ENGINEERS AND AMERICAN COMPETITION. 


Upon all sides recommendations are heard in favour of the 
freer adoption of machinery and plant as the best way of 
meeting the growing American competition. The latest 
advice of this order was given by the new president of the 
South Staffordshire Institute of Iron and Steel Managers in 
his inaugural address. Mr. Le Neve Foster has had a good 
deal of valuable experience with some of the best firms in 
the kingdom, and when he dwells on the subject of iron and 
steel manufacture he knows what he is talking about. He is 
evidently of opinion that British iron and steel masters need 
not fear American competition very much if they will but 
be willing to spend more money on machinery. He rightly 
insists with regard to this important point that capital is 
cheaper than labour, or, in other words, that machinery 
must take the place of brute force. He even believes that 
the men themselves will in time come to see that it is to 
their own ultimate advantage for labour-saving appliances to 
be employed, and he considers that as our workmen get 
better educated they will not indeed be content to do work 
which can be better and more economically done by 
machinery. Mr. Foster evidently looks forward to an era of 
machinery, and since that would obviously be beneficial, not 
only to the iron and steel masters, but to the engineering 
trades, there are, at least, two good reasons for hoping 
that his anticipations may prove correct. It is a truism 
often forgotten that the success of an operation 1s 
the economy which can be effected by it; and there 
is nothing like machinery for effecting economies. It is 
largely machinery which makes £3 per ton an actual price 
for hematite steel in the States; and in the president's 
opinion its manufacture in England at the same price 1s 
‘entirely a question of capital expenditure and large pro- 
ducing capacities, joined together with the best attainable 
technical knowledge and skill, as well as a perfect system of 
detail cost, not only of wages, but dealing with yields, so 
that the smallest leakage may be detected and rectified 
at once.” 


COAL. 


THe question which the engineering and iron and coal 
trades are just now asking themselves is, what is likely to be 








the effect upon the price of fuel of the new position which 
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the Coal Trade Conciliation Board will shortly be called 
together to face. The miners in what is known as the 
federated area are all in favour of a 74 per cent. advance, and 
the Conciliation Board, under the latest agreement of the 
99th September, 1898, will soon meet to consider the request. 
The men have the right to prefer any claim they like so long 
as it will not involve wages moving outside the following 
jimits—20 per cent. above the rate of wages for 1888—the 
«standard ’—and 45 per cent. below that standard. These 
are the limits whieh, for two years, from January Ist, 1899, 


to January Ist, 1901, must be kept by miners’ wages in the | 


federated area—which means the whole of England, Durham 
and Northumberland being excluded. 
is true, just become affiliated, but not in the sense of affect- 
ing wages agreements. It seems very probable, from what 


we can gather, that an advance of some sort will be given, | 


and if so, there is no likelihood whatever of the present 
improved level of values in the iron and steel and engineering 
trades giving way. Although to some extent it is by no 
means desirable to have to pay enhanced prices for materials, 
‘et the current revival in those departments has become so 
pronounced that it has of late benefited prices in the engineer- 
ing trades also ; and as there areindications that this upward 
tendency of prices in the engineering trades will continue, we 
do not think our readers would be much, if any, worse off 
should the Coal Trade Conciliation Board grant an advance 
in colliers’ wages. Troubles, it is said, never come singly. 
The coalowners must think so upon finding that the Scotch 
Miners’ Federation have just decided to emulate their 
English colleagues by asking for an advance of 10 per cent. 


CONDUIT ELECTRIC RAILWAYS IN A SNOWSTORM. 


THE severe snowstorm along the North Atlantic Coast 
in November gave a very severe test to the several 
New York tramways which use the electric conduit 
system. It has already been proved that the conduit 
must be well drained, as an accumulation of slush or 
rain wil! short-circuit the conductors, throw the circuit 
breakers at the station, and thus interrupt the supply 
of current to the flooded section. It was not expected 
that snow would cause any such trouble, as it is practically 
composed of a mass of dry crystals with air spaces between, 
and especially as the current used is of low voltage. Short- 
circuiting did occur, however, but owing to the use of salt to 
melt the snow, which is a practice surviving from the days 
when the tramways were operated by horses, the snow 
which had drifted into the conduit through the slot had not 
conductivity enough to cause an arc, but the drippings of 
briny slush increased its conductivity sufficient to cause an 
arc, With consequent short-circuiting. In some cases the 
arcing ran for considerable distances along the conductor 
rails. While in former winters trouble has been caused by 
the formation of ice on these rails, no such trouble was 
experienced during the recent storm. Some of the lines 
were stopped for about ten hours, but this was due to the 
amount of snow and the depths of the drifts, rather than to 
the electrical troubles. In this way the conduit roads were 
no worse off than other lines, The New York tramways 
usually manage to keep running by a frequent service of 
snowploughs and track sweepers, with revolving brooms, but 
the service of passenger cars was so frequent and the storm 
so severe that the tracks soon became blocked. 


THE MANCHESTER SHIP CANAL. 


Tue Manchester City, the first of a series of large ocean- 
going steamers built and to be built for the Manchester 
Liners, Limited, was safely navigated up the Ship Canal from 
Eastham to Irlam Lock on Sunday last. She is the largest 
vessel which has ever passed through the canal for trading 
purposes, being some 1000 tons or more bigger than any ship 
which had previously made the passage. Two tugs accom- 
panied her on her journey, which was made without hitch, 
in spite of a slight disarrangement of the steering gear, which 
occurred at the first bend in the canal, but which was imme- 
diately corrected before any mishap had taken place. The 
time occupied was from eight in the morning till six in the 
evening. The dimensions of the Manchester City are 461ft. 
long overall, and 52ft, beam. She was drawing 24ft. Gin. She 
was bound from St. John’s, New Brunswick, and brought 
with her 450 head of cattle, 150 sheep, 2 horses, and about 
7500 tons weight of general cargo, which included 469 
packages of poultry, 1416 boxes of butter, 11,972 boxes of 
cheese, 37,117 bushels of oats, 67,000 bushels of maize, 39,929 
bushels of wheat, 3408 bales of hay, 6470 bundles of pulp, 
1000 sacks of oatmeal, 1084 cases of eggs, 1250 tierces of lard, 
4600 bags of starch, 500 bags of sugar, 246 standards of deals 
and ends, and 274 doors; and several packages of dry goods 
and fittings. She was built at Middlesbrough, and is the 
largest boat ever launched on the Tees. Her passage up the 
Ship Canal creates an epoch in the history of that under- 
taking, and shows what may be expected in the future. The 
Manchester Liners, Limited, is the first great shipping com- 
pany connected with the port of Manchester, and after Sun- 
day’s feat it is certain to be quickly followed by other com- 
panies equally as enterprising. 


MESSRS. JNO. PENN AND SONS’ ENGINEERING WORKS. 


Ir having been rumoured during the past ten days that a 
change was about to take place in the proprietorship of the 
famous marine engineering and boiler works of Messrs. Jno. 
Penn and Sons at Greenwich and Deptford, we are in a 
position to-day to confirm, upon trustworthy information, the 
fact that the works and business of that firm are about to be 
taken over by the Thames Iron Works and Shipbuilding 
Company, Limited, of Blackwall, the matter of their transfer 
being now virtually settled. From what we have recorded 
in our late series of articles on the marine engineering, &c., 
of the Thames during the past sixty years, this eventual 
transfer of the business so long carried on by the Penn 
family will mark an interesting epoch in the history of that 
industry on the river, as their firm was, with but one 
exception—that of the Messrs. Maudslays — the oldest 
established in the London district. Having so lately given 
in detail the improvements made in the marine engine by 
the late Mr. Jno. Penn, the father of the members of the 
firm now about to close their connection with this very old- 
established business, it will be unnecessary to repeat them 
here. We must, however, record our regret that the members 
of so long established and famous a firm should have 
decided to retire from a business which for very many years 
was highly successful. 








Tuk Corporation of the ~ of London have ncw 
493 electric are lights in use for illuminating the main streets, 


The total number of lamp failures during the past year was 14€€, 





LITERATURE. 


The Cycles of Gas and Oil Engines. By James Roors. 
London : Office of Tor ENGINEER. 1898. 

Tus is an enlarged reprint of a series of articles from 
Tue ENGINEER, which contains upon eighty-seven pages a 
good deal of useful information for all interested in the 
gas engine. It is a kind of statistic of the different 
cycles of these engines, with a historical and critical 
review of them from 1794 to 1894, arranged according to 





in tan a system which is very well adapted to thrcaw a clear 


light into the chaotic mass of a century of ifventions. 


| Though only a little volume, it reflects the more credit 


upon the author, as it involved a great amount of labour 
because it necessitated the reading through carefully, in 
addition to the known works upon the subject, the 
patents dealing with the subject of cycles from the 
earliest time up to the end of the year 1894—a task the 
author himself says of, that ‘‘ he should have recoiled at 
had he realised the necessity for it before having collected 
many notes and written considerable portions of the 
book.” 

In the first introductory chapter the author gives the 
reasons which finally led him to the adoption of asystem 
of classification which, although similar to that of Clerk 
and Witz — two standard writers upon gas engines—differs 
from them, inasmuch as the three classes are sub-divided 
into ten types, covering the characteristic qualities of 
the different cycles, the distinguishing feature being the 
disposition of the working fluid in the engine, and the 
processes it is subjected to before and after combustion. 
Undoubtedly the classification adopted is equally satis- 
factory from the scientific as from the practical point of 
view, and fills happily a long-felt want in all treatises 
upon the subject. One cannot but approve of the ex- 
clusion of all powder and gun-cotton engines—although 
they would fall under the head of internal combustion 
engines—as well as of all engines not possessing a cylinder 
pe both have, for the moment, no claim for 
consideration. Although the theory of the cycles is not 
given, it appears from the critical observations of the 
author as well as from his engines, of which several types 
are illustrated, that the author has a very extended 
practical experience and a very thorough knowledge of all 
theoretical questions connected with the cycles of gas 
engines, his book is to be welcomed as a most useful 
supplement to any treatise on gas engines. 

The author establishes three classes of cycles :—Class I. 
contains all non-compression engines, and is sub-divided 
into two types—1 and 2—of which 1 includes all those 
engines in which power is developed directly by explo- 
sion ; 2, those in which power is produced indirectly by 
atmospheric pressure. 

Class II. contains all compression-explosion engines, 
and is divided into 7 types of cycle; 3, 4, and 5 are 
those completed in one revolution, and therefore pro- 
vided with a special contrivance for effecting the com- 
pression ; 3 has a separate pump or pumps, 4 uses the 
opposite side of the working piston as a pump, whereas 
type 5 does without any pump at all. The cycle of 
types 6 and 7 is completed in two revolutions; it is no 
other than the well-known de Rochas or Otto cycle; 
type 6 with the volume at the end of the expansion equal 
to the volume before compression, whereas in type 7 the 
charge is expanded in the same cylinder to a greater 
volume than it possessed at atmospheric pressure before 
compression. Type 8 contains the cycles completed in 
three revolutions, and type 9, the last of Class II., 
includes all patents in which compounding is the leading 
idea of the specification. Here the author observes that, 
by compounding, he means the expanding the charge in 
a second expanding and contracting chamber after 
ignition, and he complains of the want of an English 
word for “ the total cubic space swept through by the 
face of the piston in one stroke.” He proposes the 
expression ‘cylindrus,” but I must leave it to more 
competent judges to decide upon its aptness to fill this 
want. 

Lastly, the engines of Class III. are of the continuous 
combustion type, which, of course, must always be com- 
pression engines; there is no sub-division of this class, 
which forms the type 10. In a very interesting table the 
author summarises the result of his laborious investiga- 
tion of the patent specifications from 1794 to 1894. The 
following is an extract of it, from which appears the dis- 
tribution of the inventions upon the different types of 
cycle. 

















Number | Per cent. 
Class. Type of cycle. | of | of the whole 
patents. number. 
I 
Non- 1. Power developed directly 29 | 6:2 
compression by explosion 
engines | 2. Power produced indirectly) 39 |} 8&3 
by atmospheric pressure| | 
Il. | 
Compression | 3. With a separate) 2 99 | 21°2) 
engines pumping piston | 2 5 
4, Use of the oppo-| g 2) 45 | 9°5 
site face of the }9 9 152 | -~32°4 
working piston as | 5 § | 
a pump os 
5. Withouta pump /) 5 8 Dy 
6. De Rochas—Otto) g . ,.| 150 32 
cycle ge ) 
7. Same, with in- rs &| 20'170|) 4°2}36°9 
creased expan- | ‘5-29 } 
sion Io 
8. Three-revolution cylcle... 13 27 
9. Compound engines... ... 30 6-4 
ILL. | 
Continuous |10, Continuous combusticn...) 37 78 
combustion | 
engines 
Total... | 470 | 100pe. 








This table illustrates in a very striking manner the 
en >rmous preponderance of the cycles with one and two 





rey lutions over the rest. Inventors will do good to con- 


sult it as to the direction to be given to their efforts, 
and undoubtedly it would be very useful to have a 
similar synopsis published from time to time. 

The next chapters are devoted to a detailed charac- 
teristic of the different types, and here the author finds 
ample occasion for displaying his sound reasoning and his 
practical judgment, based upon a very extended 
personal experience. One can endorse almost all he says, 
except, perhaps, his opinion about the novelty ‘ con- 
tained in the cycle of the Diesel motor,” but this is of no 
great practical importance ; and, in concluding, we cannot 
but congratulate the author warmly on this very success- 
ful début as a writer upon gas engines, and wish his 
valuable book a great many readers. The quality of the 
printing and the illustrations is first rate. 

M. Scurorter. 

Royal Polytechnical School, Munich. 


I’ Alluminio. By Dr. C. Formenti. 12m. pp. 323, with 

67 Figs. and 21 Tables. Milan : Ulrico Hoepli, 1899. 
Tuts, one of the well-known series of technical hand-books, 
which may be taken as the Italian equivalent of Weale’s 
Series, is the outcome of a promise made by the author 
in a former work on general chemistry, to undertake a 
special monograph on aluminium and its uses, which he 
has now accomplished after three years’ work. The 
result is in every way satisfactory, the subject being 
systematically treated from all points, beginning with a 
historical sketch, passing on to the consideration of the 
different minerals containing aluminium, the chemical 
and electrical methods of reduction, the properties, uses, 
and methods of working the reduced metal, and its more 
important alloys. Ina supplemental chapter the more re- 
cent progress of the metallurgy of aluminium is noticed, 
with the result of correcting some of the information in 
the earlier chapters, which, in certain particulars, is some- 
what out of date. There are some excellent illustrations, 
including one of the Heroult furnace at Froges, and of 
the dynamos in use at Neuhausen. The latter company 
has also supplied some graphic diagrams relating to the 
mechanical properties of aluminium and its alloys, 
which are reproduced in the original German, making 
rather an odd contrast to the rest of the book. 
Although, of course, it cannot be compared with 
the larger work of Professor Richards, which must be 
taken as the standard authority on aluminium, it is a 
remarkable little book having regard to the large amount 
of information contained and the orderly manner in 
which it is presented. As we have on several former 
occasions noticed the excellent manner in which these 
volumes of this seriesare got up, both as regards type and 
binding, it would be unnecessary to say more upon this 
point, but for the circumstance that the green and golden 
binding has been further ornamented with a covering of 
aluminium in one corner, giving a practical example of 
one of the decorative uses of the metal. This is very 
attractive, but, judging from the example before us, it 
appears to have an extreme affinity for atmospheric dust, 
which has considerably modified the original silvery 
character. A bright polished surface, though less 
agreeable, would probably be more durable: 





SHORT NOTICES. 


Report by the Chief Labour Correspondent of the Board of Trade 
on Trade Unions in 1897 : With Comparative Statistics for 1892-96. 
London: Eyre and Spottiswoode. 1898. Price 1s. 44d.—Better 
late than never is the appearance of the Yellow Book just 
issued by the Labour Department of the Board of Trade 
on the subject of the Trade Unions in 1897. This is the 
tenth report that has been published, and is the best and 
most complete of the series. As the k only reaches us as 
we are going to press, and there are several features in it of 
material interest just now, we propose to deal with it fully in our 
next week’s issue, Suffice it for us to say here that, now that the 
Labour Department of the Board of Trade has been in exist- 
ence for a number of years, the comparative statistics with regard 
to 1897 and the previous years—contained in the present book— 
are most instructive. Hitherto, or at all events until within the 
last few years, this department was feeling its way and organis- 
ing itself, with the necessary result that during the early period 
the figures were neither complete nor convincing. Mr. Burnett, 
however, is to be distinctly congratulated on the efficient manner 
in which he has worked up his complicated subject, and on the 
manner in which he has presented it. 

The Automotor and Horseless Vehicle Pocket-book of Automotive 
Formule and Commercial Intelligence for 1899, London: F. King 
and Co., Limited. 1899. Price ls., or leather bound, 2s.—There 
are several useful additions and improvements in this second 
edition of the Automotor Pocket-book, but there are, on the other 
hand, several strange omissions. Why, for example, is all mention 
of the R.A.S.E. and Liverpool trials omitted ? br if they are not 
considered suitable matter, why is any account given of the conti- 
nental trials?’ The descriptions of generators, of motors, of 
petroleum burners, are incomplete. If they could not be done 
thoroughly as unsuited to the volume, why do them at all? We 
would suggest that a careful bibliography of all such subjects as 
relate to motor-car work should replace these incomplete sections, 
The most valuable part of the book is the section devoted to the 
directories of motor companies. Last year five pages were found 
sufficient for this section, this year it occupies twenty. On turn- 
ing over the pages again we find that some statistics of the Bir- 
mingham trials are given. There is no mention of them in the 
index, which points toa defect. In spite of the editor’s apology 
for the appearance of certain matters, we are nevertheless of the 
opinion that they are entirely out of place. What, for example, 
have steel joists, crane chains, and apothecaries’ measures to do 
with auntomobilism? To conclude, the little volume is not without 
its use, but the editing might well be improved. 
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THE FRENCH MERCANTILE MARINE. 





THE perennial question of doing something to save what 
little remains of the French merchant fleet has again been 
brought to the fore by the decision of the Conseil Superieur 
de la Marine Marchande to carry out modifications to the 
existing law regulating the payment of bounties on home- 
built vessels. This policy of premiums was inaugurated in 
1881 when a law was passed granting to shipowners a bounty 
of 1-50f. a ton per mile on the net tonnage upon vessels of 
French construction and 75 centimes upon foreign-built 
vessels owned in France and trading between ports separated 
by a distance of more than 60 miles. The shipbuilders 
received, as compensation for the Customs’ duties, 60f. a ton 
on the gross tonnage for iron and steel ships, 40f. for ships of 
200 tons or more built of wood, 30f. for wooden vessels of less 
than 200 tons, and 12-50f. per 100 kilos. for the steam engines 
and other ship machinery. This arrangement did not give 
satisfaction to everybody, least of all to the owners engaged in 
the coast carrying trade, who did not receiveanything. When, 
therefore, the law lapsed in 1892 it was renewed with the 
proviso that owners of vessels engaged in the coast trade 
should have two-thirds of the bounty paid on vessels em- 
ployed in international traffic. Then arosea conflict between 
shipowners and builders. While the former 
were still able to buy ships more cheaply 
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merchant fleet will disappear altogether before the crushing 
competition of foreign countries. This, of course, is merely 
the result of the ruinous economic policy adopted in France. 
The commercial exclusiveness of that country is bound to 


shut it out of participation in international trade, and no | 


system of bounties will ever permanently benefit a shipping 
industry when it has no trade to carry. 








RAILWAY ACCIDENT AT PENMAENMAWR. 


Amoncst the damage wrought by the recent storms the 
accident which is the subject of the above engravings is 
one of the most remarkable. The Chester and Holyhead 


Division of the London and North-Western Railway runs | 


close to the sea at Penmaen Bach, near Penmaenmawr, 


; and the high seas raised by the gale overthrew the fine | 


| sea wall, which protects the line at that part, and tore away 
the ballast under the outer rail, with the final result shown. 
The destruction was wrought in a remarkably short space 
of time, as at a-quarter to eleven, fifteen minutes before the 
occurrence of the disaster, a passenger train passed unevent- 
fully. The train wrecked was luckily a goods, or there can 
be little question that a serious catastrophe would have 





in England than in France, the native 
builders found that, despite the assistance 
of the bounties, they were little better off 
than before the passing of the law. In order 
to compel owners to place orders with them, 
the builders agitated for a complete sup- 
pression of bounties on nationalised foreign 
vessels. The problem thus set before the 
Conseil Superieur de la Marine Marchande 
and the Extra-Parliamentary Commission 
of the Mercantile Marine, which were 
formed by the Minister of Commerce and 
the Government respectively to consider 
the ways and means of regenerating the 
sea-borne trade, was a very complicated 
one, and they had to choose between bene- 
fiting the shipowners at the expense of the 
builders, and vice versd. The result is that 
the law of January 30th, 1893, is to be 
modified, and the bounty on steamers is to 
be raised to 1°70f. a ton, which is the same 
as that now paid on sailing ships. The 
owners are also to receive a ‘‘compensation”’ 
of four centimes a ton on naturalised foreign- 
built vessels that are at least ten years old. 
This is evidently a lgme attempt to give 
satisfaction both to the’ owners and builders, 
but it appears to us that it will merely 
encourage owners to buy old vessels that 
do not meet the modern requirements cf 
traffic, so that the French mercantile marine 
must still continue in a state of inferiority. 
What have been the results of this bounty 
system during the past twenty years ? 
Merely an impoverishment of the Treasury, and scarcely any | 
development at all in the shipbuilding trade. It could not | 
be otherwise, for the whole system of bounties is condemned 
by the most elementary principles of political economy, and | 
it is difficult to see how the Government can hope to| 
encourage the shipbuilding industry by this means. he | 
shipowner will always buy in the cheapest market, and so | 
long as the French fiscal policy makes labour dear, the mere | 
fact of given bounties equal to the amount of the import | 
duties on the material used in the construction of the 
vessels will not enable builders to construct them as cheaply | 








as in other countries where the economic conditions are 
less onerous. Of course, it is sought to compensate for this 
difference in the cost of construction by paying heavy bounties 
to the owners, but the experience of the past twenty years has | 
shown that even this expedient is not a satisfactory one. The | 
ratepayers are therefore to be called upon to make a still 
further sacrifice in favour of the native shipbuilding 
industry. Unless something be done speedily there will 
be no industry to protect. At one time the French 
mercantile marine stood next to that of England, but at 
present it is fifth on the list, coming after Norway. What 
makes the matter more serious from the French point of 
view ‘is, that while the mercantile marine is declining, the 
shipyards in England are turning out vessels more cheaply 
and more quickly than ever before, and at this rate our 
neighbours fear that the time is not far distant when their 
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resulted. As it was, both the driver and fireman lost their 


lives. 








THE GREAT NORTHERN AND CITY RAILWAY. 


Ar length the long-talked of Great Northern and City 
Railway is about to be begun, and the contractors, Messrs. 
Pearson, are getting their plant on the ground preliminary 
to commencing the work. It was in 1892 that the parlia- 
mentary powers were first obtained for the line, which were 
renewed in 1894, and again a year ago. The company was 
promoted, but the public failed to subscribe the amount 
asked for, and so the Great Northern and City never went 
to allotment. The promoters eventually sold the under- 
taking to Sir Weetman Pearson, who has now found a means 
of constructing this much-needed railway, designed origin- 
ally to relieve the intolerable congestion that rules every 
morning and evening on the Great Northern suburban 
system at Finsbury Park and Holloway. We have before us 
the Official Minutes of Evidence taken before a Joint Com- 
mittee of both Houses of Parliament on the Great Northern 
and City Railway Bill, by which it appears that the late 
general manager of the Great Northern Railway, Sir Henry 
Oakley, speaking on behalf of the Great Northern and City 
project, said that his directors warmly approved of the 
scheme. The suburban traffic was ‘‘a burden on their 








minds,” and a project like this would help to relieve them 
very greatly. He added some statistics which we may well 
quote here, so eloquent are they of the growth of traffic in 
this quarter of London alone of late years. ‘Our suburban 
traffic,” he said, “increases by nearly a million passengers a 
year,”’ and he gave the following figures from the Great 
Northern’s returns : 


1883 
1886 


1801 


14,000,000 
17,000,000 
22,500,000 


Sir Albert Rollit, M.P. for Islington, examined before the 
Committee, stated that the Great Northern and City Rail- 
way would pass through his constituency, a district which 
had no railways whatever, and yet was the most densely 
populated parish in England. To this statement the Vestry 
Clerk of St. Leonards, Shoreditch, added the remark that his 
parish, also on the route of the proposed line, had at present 
no railway accommodation, although its population was 
124,000, figures that gave 191 persons to the acre. There 
will be five stations on the Great Northern and City, includ- 
ing the one at Finsbury Park, Drayton Park, Essex-road, 
Old-street, and the terminus at Finsbury Pavement. The 
line willbe an underground one, in two tunnels, with gauge 
of standard width ; while it is proposed to employ ordinary 
locomotives in order to render it possible 
to run through trains from the Great 
Northern main line, if found to be desi- 
rable. 

Now that this long-delayed railway is 
to be put in hand, the Great Northern 
directors will find it imperative to com- 
mence the widening of their line and the 
re-building of the station at Finsbury 
Park, for which they have had parlia- 
mentary powers over adjoining property 
ever since 1894. Existing agreements 
with the Great Northern and City Com- 
pany provide for this accommodation, and 
so the state of things now prevailing at 
this point, which has filled the columns 
of the daily ‘papers with bitter com- 
plaint for some time past, must needs 
now be remedied. It is difficult to under- 
stand why these works have not, in view 
of their pressing necessity, been under- 
taken, the more especially since the 
Great Northern directors took the trouble 
to provide the necessary funds so far back 
as 1895, a sum of over £365,000 being set 
apart for ‘ works at Finsbury Park." 





WELSH RalLWay ScHEME.—It is stated that 
it has been decided not to proceed further with 
the East and West Wales Railway scheme, 
owing to the difficulty experienced in raising 
the deposit of £50,000, which should have been 
made this week. In the new scheme the esti- 
mate was raised from £500,000 to £1,000,000, 
and the difficulty of raising this amount is regarded as insuperable. 


Tue Kriecer Evectric Can,—There is at present in London an 
| electric cab constructed on the Kriéger system which took part in 
| the motor cab trials held in Paris in June last. This cab has a 

seating capacity for four persons inside and twooutside, and is of neat 
appearance, and weighs, we are informed, about 224 ewt., of which 
only about 7 ewt. is due to the batteries. The essential difference 
| between this vehicle and those with which Londoners are now 
| familiar is the method of applying the power. Instead of driving on 
to the rear axle from a motor and chain gearing arranged at the 
| back of the cab, the Kriéger cab is driven by means of two 
separate motors and toothed gearing on the front wheels, The 
energy is stored in Fulmen accumulators, which can be charged in 
about six hours, one charge being sufficient to run the vehicle for 
about sixty miles. The steering is effected by regulating the 
relative speeds of the motors, so that no mechanical means is 
necessary for turning the fore-carriage, and the motors are com- 
pletely cased in, so as to preserve them from mud and dust. All 
the operations of steering, speed regulation, and braking can be 
effected from the one centre in front of the driver, an extra friction 
brake acting on a drum fixed on the rear axle being operated by 
a foot lever. But in practice it is found that the latter is rarely 
used, as by reversing the motors the progress of the cab can be 
arrested gradually or suddenly by short-circuiting. Sufficient 
wer is provided to run the cab at a speed of fifteen miles an 
our, and the steepest gradients to be met with on agro J roads 
can be easily taken at a reduced speed. While in London the 
cab can be viewed at the works of the Motor Car Company, 23 
Long-acre. 
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MARINE REFRIGERATOR 
MESSRS. THE LINDE BRITISH REFRIGERATION COMPANY, LONDON, ENGINEERS 
hn ctineiioaneeiacianan ieteenessenas eaten z i 
SHIPS’ REFRIGERATING PLANTS — LINDE All coils are tested to a pressure of 2000 lb. per square inch, | more insulated compartments in which the desired tem- 


SYSTEM. 

Ar the present time a very large addition is being made to 
the fleet of vessels carrying frozen meat from Australia and 
New Zealand to this country. Messrs. Turnbull, Martin, and 
Co. are building three such vessels, and the New Zealand 
Shipping Company four. All these are being fitted with 
the most powerful modern refrigerating machinery by the 
Linde British Refrigeration Company, of 35, Queen Victoria- 
street, E.C. In each case provision is being made for carry- 
ing about 100,000 carcases of frozen mutton, the foreholds 
and ’tween decks being insulated. The Morayshire and Fife- 
shire, two of Messrs. Turnbull and Martin’s boats, and the 
Papanui, one of the New Zealand Shipping Company’s, have 
already left on their first trip; the others are now in course of 
construction. 

The system of refrigeration employed is that known as the 





though the maximum working pressure is only about 200 Ib. 
above the atmosphere. 

The exhaust steam from the refrigerating and fan engines 
is condensed in an auxiliary condenser having a small inde- 
pendent compound engine mounted on it for driving the air 
pump, the whole being self-contained. The condenser also 
receives the exhaust steam from the electric light engines. | 
The water circulating pump is independent. 

The machines for Messrs. Turnbull and Martin’s boats have 
been constructed and tested under the inspection of Lloyd’s 
surveyors, and they are, we believe, the first refrigerating | 
machines so surveyed. The rules under which Lloyd’s will 
undertake such inspection and issue certificates have just 
recently been published. The work has also been carried out 
under the supervision of the Board of Trade, as the vessels 
carry passengers, and have a Board of Trade certificate. In 





| containing the condenser coils. 





peratures are maintained by direct expansion or by brine 
pipes, the last-named being the most usual arrangement. 
|The machine cools brine to a temperature of about zero 
Fahrenheit, and this cool brine is then circulated partly 
through brine pipes placed in suitable positions in the rooms, 
and partly through a tank containing the necessary moulds 
for ice making. The machine consists of a hollow frame 
The compressor, which in 
this instance is of the vertical type, is mounted on the front 
of the frame and driven by a steam engine fixed alongside. 
The exhaust steam from the engine is generally led into the 
condenser of the main engine, and in port, when the main 
engines are not working, either into the auxiliary condenser 
or the feed tank. 

Altogether about 500 marine installations have been 
supplied by the Linde British Refrigeration Company, 





“dry-air circulation” system. There are no 
other metal pipes in the insulated compartments, the 


cooling being entirely effected by means of pure, dry, cold | 
| Turnbull, Martin, and Co., as well as for three for the New 


air, circulated by fans, so as to maintain a very even 


brine or | 
| Refrigeration Company has already supplied the refrigerating 


temperature in the holds. These fans are driven by reversible | 
triple-expansion high-speed engines, coupled direct to the | 


spindles. The air is cooled by being passed over series of 
direct expansion coils placed in two insulated chambers, and 
each battery of coils is arranged to be worked either together 
or separately. By regulating the current of cold air different 
temperatures can be maintained in the various compartments, 
some being used for frozen meat, and others, as desired, for 
dairy produce, fruit, &c. Each expansion coil is in one length 
with the joints outside of the chamber. 

The refrigerating engines, which in each vessel are two in 
number, one being for spare, are shown in Fig. 1. They con- 
sist of a patent compound Linde compressor, driven by a 
tandem compound steam engine placed alongside. The power 
is transmitted through a steel crank shaft, having the cranks 
set at the angle to give the best turning effect. The ammonia 
and steam cylinders and the main bearings are mounted 
upon a strong continuous bed, and this bed is fixed to a 
Wrought steel box, forming a very stiff base, in which are 
placed the galvanised ammonia condenser coils. Each coil 
1s In one length with the joints outside and easily get-at-able. 





Fig. 2-LINDE TRIPLEX REFRIGERATOR 


addition to those mentioned above, the Linde British 
machinery for seven almost equally large ships for Messrs. 


Zealand Shipping Company, making seventeen large instal- 
lations for these two companies alone. 

Another illustration, Fig. 2, shows a Linde machine on 
the triplex system, with three compound compressors placed 
tandem to the steam cylinders, and driven direct by the tail 
piston-rods. The steam condenser is combined in the bed 
plate; the air, circulating, and feed pumps being driven by 
means of a rocking shaft. This makes a very powerful, 
compact, and economical machine, and it is, of course, quite 
as well adapted for use on land as on board ship. As a fact, 
these machines have been very largely used on land, several 
of the largest meat-freezing companies in Queensland and 
Victoria having adopted them for meat freezing and storage. 
The compressors being compound, are specially good for 
countries where the temperature of the cooling water is very 
high. In several cases, both in Queensland and other places, 
Linde machines are actually in daily work, performing their 
guaranteed duty with cooling water as high as 102 deg. Fah. 

Fig. 3, p. 66, shows a self-contained Linde marine machine, 
such as is used for preserving provisions and making ice on 


Limited, and these include machines for the British 
Admiralty, the Emperor of Germany, and the Prince of 
Monaco, as well as for most of the leading shipowners. 








CABLEWAY ACROSS THE THAMES.—In connection with the 
demolition and rebuilding of the Vauxhall Bridge, the contract 
for which has been let to Messrs. Pethick Bros., Plymouth, an 
interesting system of transport is being employed whereby the 
materials can be expeditiously transmitted across the river without. 
obstructing the navigation of the waterway. It consists of an 
aérial cableway 910ft. long, which is carried between two timber 
masts 75ft. high, one on each side of the river. On this ropeway 
runs a carriage which is hauled backwards and forwards by an 
endless rope operated by a winding engine on the Middlesex side. 
The arrangement is extremely simply and effective. It is based 
generally on the same principle as a system in use in the quarries 
in Perthshire, and has been worked out by Mr. Henderson, 
engineer, of Aberdeen. The masts are stout timber structures, 
the two chief members being of rectangular section 24in. by llin., 
and at the upper ends carry the pulleys over which the ropes are 
led. The arrangement works very well, handling its load at the 
rate of 700ft. per minute. It has, we are informed, been tested 
with loads up to four tons. The hauling engine has two drums, one 
for the endless traversing rope, and one for raising and lowering 
the loads. We hope to give illustrations of the general arrange- 





board passenger ships. In these cases it is usual to have two or 


ments later, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents ) 





BRITISH AND AMERICAN MACHINE TOOLS. 

Sin,—In the discussion on the subject of English and American 
tools initiated by Mr. Campbel!, many interesting points are raised. 
The original statement re vertical lathes was hardly accurate. 
Rodmer, of Manchester, leading the way, though, being more of an 
inventor than a business man, his machine was never made promi- 
nent commercially. As regards the every-day use and manufacture 
of them, the Americans have, however, set the pace. It was 
recently pointed out to me that the spindles or mandrils of some 
of the American machines are very short, causing the tables to be 
less well supported than in the case of some English machines. 
Also some of the American tools have no arrangement for lifting 
the table slightly from its bed to facilitate quick running while 
setting or polishing a job. Regarding speeds of planing machines, 
Messrs, Sellers, in their catalogue—which, on being reviewed by a 
prominent English engineering journal, was described as a veritable 
compendium of good machine tool practice, and a model of good 
printing—say, ‘Since the speed of our feed motion is entirely 
independent of the rapidity of table movement, we are enabled to 
increase the reversing speed of the tabie up to the limits which may be 
efficiently reached by a shifting-belt reversing motion ”—the italics are 
mine. “A certain amount of time is inevitably necessary at each 
end of the stroke to shift the belt and to start up table in the 
opposite direction. If the reversing speed be increased beyond a cer- 
tain point, so much time is lost in reversing at each end of the stroke 
that there is but little or no gain derivable.from the increased speed. We 
have therefore considered it wise to limit the speed to three or four 
times the usual cutting speed, ¢.c., reversing at about 54ft. to /2ft. 
per minute according to the size of the machine. We are aware 
that some shifting belt planers have been sold to reverse at a 
higher speed than this, but we are satisfied that no veal gain results 
from the practice.” 

Referring to the “‘ spiral-geared ” planers, they remark :—“‘ The 
speed of reverse in these machines is limited only by the amount of 
power it is considered wise to expend for the purpose. 
machines the reversing speed is usually 144ft., or eight times the 
forward speed, but in larger machines, on account of the power 
required, this is reduced to six or four times.” As to straight back 
planing machine standards being out of date, the American 
Machinist some little time ago illustrated a very recent design of 
planer, which included the feature of straight back standards, and 
complimented the builder on his courage in departing from the 
time-honoured more or less curved shape, which the paper con- 
sidered could hardly be defended on the score of special fitness for 
its duty. If the large firms of toolmakers do not study the pro- 
duction of small goods, such as micrometers, milling cutters, reamers, 
&c., a number of small firms are, to my own knowledge, doing very 
well out of it atpresent. Some of their production is sold through 
dealers in American tools, and gives every satisfaction. The Smith 
and Coventry keyway cutter—if my surmise is correct—illustrates 
how many of the “‘ American” tools have originated. When — 

renticeship, I worked with an old fitter who remembere 


| of the well-known Blake and Knowles pump. 


For light | 


Radcliffe, then at the full tide of their success with their ‘‘ Diggle” 
drop box motion loom. Messrs. Diggle declined to have anything 
to do with it, and Mr. Knowles took his loom to America, started a 
successful concern to manufacture it there—The Knowles Loom 
Works, Worcester, Mass,—invented the keyway cutter, and 
arranged with the present makers for its manufacture on this side. 
I have an idea he had also some connection with the introduction 
This loom is now 
being manufactured in this country at Dobcross, near Oldham, by 
the latest American machinery. 

A good deal is sometimes made of the unwillingness of the men 
in this country to make the best use of improved tools, The 
editor of the American Machinist, in his book ‘‘ American and 
Other Machinery Abroad,” points out that, on asking how the 
workmen liked such and such tools, he was told at a well-known 


| English works, ‘‘ We don’t care what they like ; we provide the tool 


we think best for the purpose, and if one man does not like it, he 
must make room for one who does.” This is the opposite tack to the 
one usually followed in America, where the views of individual 
workmen are at least given some consideration. Also, individual 
merit in the States has in the past generally received immediate 
recognition, as the supply of competent workmen was hardly equal 
to the demand. ‘The same editor has, however, sorrowfully to 
admit that the conditions over in America tend yearly more and 
more to the state of things here, where the individual workman’s 
chances of advancement have never been equal to those in the 
States, Mr. Miller also points out that employers here are as 
much averse to “ hustling as the men,” and is not inclined to lay 
the onus of British conservatism solely to the charge of the men. 
Furthermore, he declares himself as not prepared to say that if 
every English tool were replaced by an American one, we should 
be much better off, as the English workmen have for generations 
been brought up with the tools, and—judging from some pre- 
historic tools he saw them working on—can work with tools at 
which the usual run of American workmen would stand aghast if 
asked to do good work on them. 

As regards the familiarity of Americans with fractions of z;\;,in., 
mentioned by ‘‘ M. E, C. Co.,” we may reasonably ask, not only 
how many British workmen, but how many British foremen, 
managers, and principals could give the differences in sizes a name / 
So far as I can judge, the Knglish tool-makers are pretty safe as 
regards keeping and extending their trade, when the stimulating 


| effects of American competition have had ful! play. Up to now 


the principal differences in English and American methods have 
arisen from the fact that the American tool has had the castings, 
forgings, bar metal, &c., it had to deal with much more carefully 
prepared for it as regards softness, closeness to size, &c., while the 
English tool has beer expected to tackle anything which came in 
its way, and act as a “‘slogger.” 

As to ‘*T, W. C, A.’s” question re proper speed of cutting, it is 
probably as well to use the old rule for the purpose of obtainin; 
the approximate speed of the tool, and then crowd on the oan 
or feed to the limits which the hardness of the cutting tool, the 
way the job has to be held or driven, and the driving power of the 
machine will allow. As Mr. Wright says, some of the American 
lathes are not usually ed to cut some of our threads; but a 


Mr. ‘Tecvle uke I believe is the inventor of this particular key- | few extra change wheels ordered with the lathe will remove that 
way machine—offering his ‘‘ open shed ” loom to Messrs. Diggle, of | difficulty, and on the requirements being pointed out to the 








makers, it will generally receive early attention. It is hardly too 
much to say, though, that the usual American lathe will not cut 
the coarse threads that the common English lathe easily wil] 
No one who has the ordering of tools will have failed to notice 
the leisurely way some English tool builders attend to inquiries 
and compared it with the way even the best American firms t 
disdain to attend promptly to quite a smal] matter. 

Touching the matter of makers’ guarantees of production, ono 
of the leading American engineering journals points out that jf 
the performance of the interested and expert makers’ workmen j, 
duly noted, the user can deduce from his knowledge of his owy 
workmen what percentage of leakage must be allowed for when 
considering the possible capacity of the machine. One of the 
members of an American firm favourably mentioned by Mr. 
Campbell informed me that they often take two or three week; 
considering the best forms of cutting tools to use in their machines 
for producing the work submitted to them by clients. The main 
body of the machine is in the meantime continually being many. 
factured in large batches. I can myself name a number of English 
tirms who, now they have got used to the tool, are regularly pro. 
ducing even more work than was guaranteed by the makers, 

I agree with Mr, Hodson that a very broad question indeed 
has been opened, and doubt whether it will ever be definitely 
settled, as the Americans are borrowing a good deal from us, just 
as we are aig from them. This could very distinctly be seen 
at the recent cycle shows. When the Americans decide that a 
change is advisable, though, they take it in hand at once, As 
soon as the recent Employers’ Liability Act was on the point of 
coming into force, one could find guards designed and placed on 
machine tools by them, as part of the machine, not as an after. 
thought, or made by the tinsmith. 

There is one department of tool production in which the 
Americans do not offer to compete, That is the Yorkshiro 
“‘merchant trade” class of tool. The specification of some of these 
tools has long been a standing joke as regards the ‘‘first-class ma. 
terial and workmanship,” but all the same, some of them are very 
profitable investments. Not every job is required to be accurate, 
and I have one class of work on which a common Yorkshire in, 
lathe—complete, sliding, surfacing, and screw-cutting, costing £14 
—is producing as much work of a sufficiently satisfactory finish as 
a really good tool of three times the cost. I would not advise any- 
one to attempt to produce such tools, as they are the result of quite 
a number of causes ; and from my experience, if a better price was 
paid to the usual run of makers of such, the increased precision would 
not be in an encouraging proportion to the increased price paid, 
In the matter of catalogues, some of our younger firms furnish 
what are superior as regards quality, style, and information given, 
to their older competitors. On the whole, however the English 
toolmakers may view the present state of things, the English tool- 
users bave every reason to congratulate themselves on the wide 
range of quality and design of machine tvols available for selection, 
These increased privileges, however, impose greater responsibility 
on the selector, emphasising the need of proper study of tho 
points desirable in a tool in order to produce any given quantity and 
quality of work at the lowest all-round cost. Proper attention 
paid to this will insure that justice is done to both English and 
American tool-builders. From what I have seen of English shop 
practice, this selection is too often managed in a more or lees 
haphazard fashion, and the placing of this function of deciding 
the methods of production of and suitable equipment for the 
various classes of work in the hands of a definite department or 
individual, would, in my opinion, greatly tend to the profitable 
ani smooth working of many establishments, 

January 12th, JAMES VosE, 
Meldrum Bros., Manchester, 


do not 


Sin,—In my letter of December 13th, 1893, I mentioned one or 
two points which I thought had something to do with the large 
sales of American machine tools in this country, I also suggested 
that this being a broad subject, the people who could really 
enlighten us in this matter would appear to me to be those who 
have had real practical experience. Now, in your issue of 
December 30th, et , Mr. Campbell states that my letter will 
need very little reply from him, &c., and then goes on to state 
that his opinions are the result of actual experience. No doubt 
Mr. Campbell means well in pointing out the methods of American 
enterprise, and their commercial tact; at the same time, your 
paper having such a wide circulation, his letters will be read by 
many manufacturers other than engineers and toolmakers, but 
who have cause to use machine tools for the production of certain 
specialities. Now, anyone reading Mr. Campbell’s remarks, who 
is not able to judge their value from his own practical experience, 
would, perbaps, think British engineers and toolmakers were any- 
thing but up to date, and that they were being guided, or even 
led, by American practice, and I contend such remarks are likely 
to create false impressions, 

Referring for a moment to my previous letter—which Mr. 
Campbell did not consider needed much reference--most people 
know that the greater portion of American machinery purchased 
by manufacturers of this country was during the cycle m and 
for cycle making, and I believe nothing has advertised American 
machinery so much as certain cycle companies, who wished either 
to rush their business upon the market or raise the value of their 
shares, having causcd to be made public statements to the effect 
that, having fitted out their works with the latest American auto- 
matic machinery, they were fully prepared to meet all demands, 
and to thereby make very large profits—which have still yet to 
be made, Mr. Campbell informs us that he served his apprentice- 
ship in a marine shop on the Clyde, and that he also worked as 
journeyman at other engineering workshops. Well, this experi- 
ence should doubtless give him a fair opportunity of judging upon 
the merits of such machines as used in these class of works, but 
as far as I know, our large engineers and shipbuilders do not pur 
chase their machinery from America, but rather from some of the 
larger British toolmakers ; that is, what they do not make them- 
selves, Does Mr, Campbell mean to say that baving served his 
apprenticeship on the Clyde and other works, that the machinery 
he saw and used in those shops did not come up to the standard of 
American machinery for stability, utility, and being suitable for 
general work! It goes without saying, that all practical men will 
form their own conclusions, though they may not enter into this 
discussion. I do not think Mr, Campbell would have in these 
workshops the opportunity of using and testing small American 
automatic machinery. I say small, because it is in small machines 
that the Americans have reaped such a harvest. As a rule our 
British engineers and shipbuilders make their special tools for 
their own use. It is only manufacturers of specialities that have 
cause to purchase such machines as supplied from America, by 
which I mean manufacturers of the hundred-and-one specialities 
to be found in this district ; and these people, who purchase their 

hi from hine toolmakers, are those who really know 
the actual value of such machines from the output. = 

The lathe has been mentioned. Take, for instance, a British 
screw-cutting lathe, 12in. centre, 14ft. bed, jin. pitch, leading 
screw, back shaft to self-act, slide and surface, gap in bed, with 
bridge piece, turns between centres 6ft. 6in., takes in gap, 4ft. 
diameter by 16in. wide, has screw-cutting or change wheels rising 
in fives from 20 to 140 teeth, cuts screws between 1 and 60 per 
inch, and also will cut many coarse pitches as required in general 
engineering work ; weight, 8860 lb.; price, £172 ; and this is the 
general type of engineer’s lathe. And, as all practical turners are 
aware, the variety of work that can be performed on such 
British lathe is really beyond ordinary comprehension. _As against 
this, take the general American lathe of similar size, 12in. centres, 
Oft. bed, cuts screws from 1 per inch to 16 per inch, has no gap 
in bed, turns between centres 5ft. 6in.; weight, 50001b.; price, 
£182, Now I undertake to say that in most engineering works 
the British lathe is worth several American lathes.- Going back 








for a moment to the question of making special tools, It is a fact 
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any large manufacturers other than engineers in this part 
Lhe entry make up their own plant, and keep quite a — 
staff of mechanics upon such work—I mean in the Midlands, Mr. 


' 51] may make even further statements to try to prove the 
Piacreomer f' merican machinery over British, but he must, if he 
wishes to make any impression, prove definitely that the results 
he mentions are general results, and obtained by users of American 
automatic machinery as against British. ‘ : 

” Thave not yet found any specially new feature used in American 

acbines, but simply adaptations of what have been used in the 
as elous trades of this country for several years past. With regard 
is tho output of machine tools, the rate of feed and cut is, of 
course, governed by the standard speed for certain classes of 
metals being worked ; a greater rate of feeding not necessarily 
meaning a larger — taking the day through. In engineering 
and manufacturing there really is no limit to what one may call a 
machine tool. But if Mr. Campbell wishes to put the British 
toolmakers upon their guard as to the methods of American adver- 
kc., he isdoing a really good service ; but to make a deliberate 


pc upon British machine toolmakers is indeed an insult to 
our leading British manufacturing engineers, If the Americans are 


so far above us, why do they not replace us by gas and oil engines, 
steam plant, and hydraulic plant! What Mr, Campbell has yet to 
do is to show definitely where and in what respect American tools 
excel ours, and also to show that Lhe Americans would have crept 
in just as easily had there not been a cycle boom. I hope Mr. 
Campbell will not mistake y meaning when I refer to his not 
being able to judge upon the merits of general British and 
American machinery ; what I really do mean is, that having been 
brought up amongst marine work and gas and vil engines, though 
he is thoroughly qualified in those branches of engineering, and 
may also have a good technical training of engineering generally, 
| do not think he, or any other individual engineer, has sufficient 
personal practical experience to judge upon the merits of British 
and American machinery as taken upon the whole, His experi- 
ence leads him to take one view, mine to another view. The 
decision as to superiority must rest upon the collective experience 
of engineers generally, When one looks around Birmingham and 
sees the beautiful machinery at work in the Midlands—most of it 
british, except cycle plant, put in during the cycle boom—to con- 
demn the British as mechanics and toolmakers simply because, in 
one’s own particular sphere one chooses to fancy American 
machinery, is most arbitrary, 

[saw an American power press some months back that was so 
badly constracted that it took the attendant two or three hours to 
change a pair of tools, and in the same works I saw five American 
machines, £140 cach, guaranteed to work automatically, but 
which required the whole attention of a mechanic to keep one 
machine up to its work. These works, I regret to state, have come 
to a close. Most engineers have seen many beautiful specimens 
of British automatic machinery used in various trades, and they 
also know that there is a limit to profitable employment of auto- 
matic machinery, and the Americans have done something towards 
showing us that there is a limit by their repeated failures. 

With regard to British engineers, &c., not giving fall particu- 
lars in their catalogues, this may not be so, but | may say that as 
far back as 1887 I obtained catalogues and specifications from 
Halifax, Leeds, Yorkshire, and Manchester, that contained quite 
sufficient information for <> and | have always been able 
to obtain any further particulars per return of post. What about 
our first-class firms’ Mr, Campbell is not very complimentary to 
them, and unfortunately, I fear, most of our leading firms would 
ba far too modest to reply to his attacks, because they could not 
do so without perhaps being charged as advertising themselves ; 
but as far as I am concerned, | am not in any way interested in 
any firm of toolmakers, but what experience I have gained has 
been gained from the using of many makes of British and foreign 
machines. Therefore | for one cannot accept Mr. Campbell’s 
statements without fuller proof, 

To support my remarks as to British toolmakers being reticent 
about replying to these attacks, I would refer you to Mr. 
Coventry's remarks, where that gentleman gives his experience of 
the American drill press. What does Mr. Campbell say? Why 
he informs us that Mr, Coventry is not an im jal judge, which 
would apply to other machine toolmakers. If Mr. Campbell will 
look in Messrs. Smith and Coventry’s catalogue, he will there find 
the automatic wheel-cutting machine that he did not think was 
being made in this country. 

“M. E. C. Co.'s” letter points to the fact that the Americans go 
about bragging as to their working to micrometer gauges, and 
this, coupled with their statements about tests of machines, must 
be taken cum grano salis, I have purchased American machines 
before now, guaranteed to produce certain quantities, and have 
engaged American experts to bring their own tools, gauges, &c., 
but who have failed to patee 50 per cent. of what was promised 
when working the day through. We can most of us live at the 
rate of £10,000 a year for a minute or two, but the difficulty, I 
find, is how to keep it up for a twelvemonth, And there is the 
question of the micrometer. No one would be so foolish as to use 
this in turning a crank shaft or boring a fly-wheel. We have more 
sensible methods than that in this country ; but when we come 
upon jig or gauge work, we know how to use the micrometer as 
wellas Americans, By the way, was not the micrometer, and also 
the millionth measuring machine, the invention of the late Sir 
Joseph Whitworth ! Again, Messrs, Charles I'aylor, lathe makers, 
of Birmingham, to my certain knowledge, tested every lathe or 
other machine, ten years ago, before leaving their works, by a 
specially-designed micrometer gauge, to test the accuracy of their 
machines in all their motions. 

I still see no reason to condemn British machine toolmakers’ 
products, and certainly think that this country has produced in 
the past, and is producing to-day, some of the finest machine tools 
in the world, R. B, Hopuson, A,M.1.M.E. 

Woodside, Westtield-road, King’s Heath, 

Birmingham, January 16th. 





Sik, Generally speaking, I am averse from referring in your 
correspondence columns to my own business affairs ; but the letter 
in your last issue signed ‘‘Theta” I think requires a reply. 

“Theta” takes a statement in your contemporary that it is our 
practice, on certain classes of work, to rough-out on a milling 
machine and finish on a planer ; and he infers the reason for this 
practice to be that our planers are not stiff enough to rough-out, 
and our milling machines are not accurate enough to finish. 
“Theta’s” logic is, however, of a double-acting kind; and, had 
it been stated that our practice was to rough-out on a planer and 
finish on a milling machine, J presume ‘‘Theta” would have dis- 
covered this to prove that our planers were not accurate enough 
to finish, and our milling machines not stiff enough to rough-out. 

Of course the decision as to the best method for dealing with 
portioning classes of work depends on many considerations, well 

hown to toolmakers, and into which I will not weary your readers 
by entering. “Theta” can, however, have his doubts set at rest 
at any time he happens to be in Coventry, by calling at our works, 
and seeing our planers in operation. ALFRED HERBERT, 

‘‘Brantwood,” Spencer-road, Coventry, 

January 16th. 


THE PHENOMENA OF BOILER EXPLOSIONS. 
SIR,—I have read with considerable interest your able leader on 


“‘ Boiler Explosions,” and I may say I agree generally with you in 


the conclusions to which you seem to have arrived. Although the 
causes of most boiler explosions are by no means obscure, yet it 
would appear that the cause of the terrible disaster at Barking is 
somewhat mysterious, It seems almost incredible that tho small 
Pressure of 161b. could have caused all the mischief. Of course the 


‘gauge may have been wrong, and most probably it was. However, 


all the facts will come outin the in uiry, but my reason for writing is 


ito draw your attention to a possible cause of the accident. It has 





long been known that water deprived of its fixed air may be heated 
several degrees above the boiling point without producing any 
steam, Then suddenly, without a moment’s warning, the whole, 
or at any rate the greater part of the highly heated water may be 
flashed into steam at once. If this were to occur it would account 
for the whole of the disaster. No boiler, however strong, would 
stand such a sudden generation of steam. The question is, can 
such a state of things occur in ordinary every-day working! I 
have repeatedly tried on a small scale to bring about explosions 
of this kind, but never yet succeeded. I have carefully distilled 
the water, and then caused it to freeze to exclude the air, and 
taken many other precautions to ensure success, but I never could 
heat the water above boiling point without causing ebullition. 
Possibly some of your readers may have been more successful, and 
if so, | hope they will give us the benefit of their experience. 
There may be nothing in the theory, but it is, at all events, worth 
investigating ; and certainly if the truth is to be found, I know of 
no journal better fitted to conduct such an inquiry than THE 
ENGINEER, HeNkyY Woo.rorb. 
3, Fettes-row, Edinburgh, January 16th, 





TESTING BULKHEADS. 

Sin,—In your article on the * Ice-breaking Steamer Ermack ” in 
your issue of January 13th, you say that you write under 
correction in stating that so severe a test of water-tight bulkheads 
has never before been applied toa vessel. It may therefore be 
interesting for you to learn the following facts :— 

After the sinking of the Russian battleship Gangout through 
the failure of her bulkheads in the summer of 1897, the Czar of 
Russia issued a peremptory order that all Russian men-of-war then 
building should be tested in exactly the same manner as the test 
of the Ermack described in your article, that is to say, the engine 
or boiler-room compartment was to be completely filled after the 
boilers and engines were ready for trial. This met with great 
opposition on the part of the constructors, engineers, &c., who 
claimed that the bulkheads were amply strong, and that the test 
would be expensive and injurious to boilers and engines. The 
Czar refused to modify the order, and announced that he would 
witness the tests in person. The bulkheads of the threatened 
ships were accordingly hastily strengthened by additional angle 
irons, and the tests carried out. The Admiral Aproxine success- 
fully passed the test, and the Sevastopol’s engine-room bulkheads 
stood the strain, though they yielded to a considerable extent, 
and were afterwards fitted with additional supports. 


This method of testing bulkheads has been the practice in the” 


Russian navy since the date of the above-mentioned tests— 


September, 1897, U. 8. 
January 16th. 





THE AMERICAN RAILWAY RACE. 

Sin,—-The debatable question of the relative railway speeds 
between English and American locomotives seems to have been 
satisfactorily settled without the aid of your influential correspon- 
dents. ‘I'he race between the Burlington and Quincy Railroad and 
Chicago and North-Western line fast mail trains, which commenced 
on Monday night at Chicago and concluded at Omaha on Tuesday 
with the fastest run made over a distance of about 500 miles, may 
be said to have settled all doubts as to what American locomotives 
can do, 

There can be no question that the runs were made under especial] 
conditions, with the best plant and best of everything. The Bur- 
lington train started at 9.30 p.m. and arrived at 7.47 a.m., total 
time 10 hours 17 minutes occupied in running a distance of 502 
miles, being at an average rate of one mile in 1°22 minutes—equal 
to about 49 miles per hour. The North-Western train started at 
10 p.m. and arrived at 7.55 a.m., total time 9 hours 55 minutes 
occupied in running a distance of 492 miles, being at an average 
rate of one mile in 1°2 minute—equal to abont 50 miles per hour. 
As these are facts—vide Daily Telegraph —it is fair to assume that 
they are authentic ; if so, our British trains can give them points 
and beat them. 

So much has been written on this question to prove that American 
practice is better than British. Further, the pertinent remarks 
of your editorials, throwing doubt upon the accuracy of the calcu- 
lations—vide American practice—has been another evidence of the 
correctness of THE ENGINEER’s deductions. Unfortunately, our 
American brethren are nothing unless sensational, hence it is quite a 
relief to be answered by their own best endeavours, to show that 
the old country can even hold its own and have something in reserve 
in connection with its locomotive capability. 


Birmingham, January 10th, JOHN BaTey. 





TRAIN RESISTANCE. 

Sik, —Referring to Mr. Norman D. Macdonald’s letter in your 
issue of January 13th, which seems to infer that the engines on 
British railways are not sufficiently powerful to deal with their 
traffic, perhaps it will interest your readers and Mr. Macdonald to 
know that the North-Eastern engine No. 1619 has proved itself 
able to run the fastest and heaviest trains on that line to time, and 
without assistance, under all conditions of weather. The above 
engine is a three-cylinder compound. There may be other engines 
north and south of this district able to do the same work, but I 
have not the opportunity to see it. Large heating surface and 
high boiler pressure are the principal improvements mentioned by 
your correspondents, In my opinion, effective heating surface 
and effective pressure on the crank pin are the factors which 
determine the power of a locomotive. 


January 17th. LocoMOTIVE, 





LEGAL INTELLIGENCE, 
QUEEN’S BENCH DIVISION, 


(Before Mn, Justice MatHEW and a Special Jury. — TUESDAY, 
17th inst.) 
THE MAGNOLIA ANTI-FRICTION METAL COMPANY AND OTHERS 7. 


SUGDEN AND OTHERS, 


THIS action, which has occupied the Court since the 12th inst., 
was brought by two American companies and their English agents 
in respect to an alleged conspiracy to take away their business. 
The plaintiffs were manufacturers and sellers of an anti-friction 
metal called magnolia, and the name of the company having the 
English agency was the Magnolia Anti-friction Metal Company of 
Great Britain, Limited. The defendants were John Sugden, W. 
E. Watson, A. G. Brown, the Magnolia Metal Company, Limited, 
the Atlas Bronze Company, Limited, and the Atlas Metal Com- 
pany, Limited. 

Sir Edward Clarke, Q.C., Mr. Bousfield, Q.C., and Mr. R. Newton 
Crane appeared for the plaintiffs; Mr. Kemp, Q.C., and Mr. C. F. 
Cagney for the defendant Sugden; Mr. McCall, Q.C., and Mr. 
W. H. Eldridge for the defendant companies; Mr. English 
Harrison, Q.C., and Mr. J. K. F. Cleave for the defendants Brown 
and Watson. 

It appeared that in 1891 the American companies made an agree- 
ment with Mr. John Sugdenand Mr, John Lulham Pound, appoint- 
ing them agents in this country for the sale of magnolia metal for 
a period of twenty-one years. The agents had the right as long 
at the agency lasted, but no longer, to trade under the name of 
the Magnolia Anti-friction Metal Company of Great Britain, and it 
was provided that if the agents did not take certain deliveries of 
metal the agency should be discontinued and the agents and their 
assignees should notengage in the anti-friction metal business for five 
years from the termination of the agreement, and the American 
company was to have a right of access to the books of the agency. 
The contract bound not only the respective parties, but their 
assignees. In 1892 a pe ares was made between 
Sugden and Pound and one Max Wagner, who from that date were 





the agents of the American companies. From 1893 the agency 
was managed by the defendant Watson, and the business was 
carried on at 75, Queen Victoria-street, London. In 1894 the 
American companies and the partnership made a fresh agree- 
ment, providing that if the agents took 3,000,000 lb. of metal 
within two years they were to be entitled to have the business 
handed over to them, but if they failed to perform their part 
of the agreement they were to give the American companies inspec- 
tion of their books, and not to engage in any similar business for 
five years. It was also agreed that if the contract of 1894 came 
to an end, the contract of 1891 should be revived. From June, 
1895, no orders were given under either contract, and the one of 
1894, therefore, came to an end, but the one of 1891 was thereby 
revived. The plaintiffs then gave notice of termination, and the 
partnership thus came under the five years’ prohibition, and the 
plaintiffs sent over from America two agents named Findlay 
and Battle to sell magnolia metal. The partnership brought 
an action against Findlay and Battle to prevent them from 
selling magnolia metal in this country. That action came before 
Mr.—uow Lord—Justice Collins, and judgment was given 
for the defendants Findlay and Battle, on the ground that the 
partnership had broken their contract with the American company. 
That judgment was given on June 12th, 1896. On that afternoon 
Mr. Watson bought the goodwill and office furniture of the 
partnership at 75, Queen Victoria-street, from Mr. Sugden for £50, 
and on the next day the three defendant companies were regis- 
tered. Mr, Watson became the governing director of the Atlas 
Metal Company, Limited, and he took over the staff of the 
partnership, and these companies occupied the offices at 
75, Queen Victoria-street from that date. It appeared 
that during the first half of 1896 certain metal purporting to 
be American magnolia and bearing the stamp ‘‘ Made in 
U.S.A.” had been made at the Atlas Works in Manchester by the 
defendant Brown, and had been sold by the partnership as 
American magnolia metal. The plaintiffs brought an action in 
respect of this matter, and in November, 1896, Mr.—now Lord— 
Justice Collins held that the defendants had no right to pass off 
their metal as the plaintiffs’ magnolia metal, but that the plaintiffs 
had no right to prevent the defendants from using the word 
magnolia, and an injunction was granted to restrain the defendants 
from making up the bars of their metal in imitation of the plain- 
tiffs’ bars. According to the plaintiffs’ case in the present action 
Mr. Sugden had realiy been carrying on the business at 75, Queen 
Victoria-street, since June 12th, 1896, but had tried to conceal 
himself because of the covenant in the agreement between the 
partnership and the plaintiffs. 

Mr. C. B, Miller, the president of the American companies and 
the manager of the English agency, gave evidence in support of 
his counsel’s opening. 

The case for the defendant Sugden was that Mr. Miller had 
received every —— that he was to have under the agrec- 
ment, but that Mr. Sugden had actually paid £7000 for undelivered 
metal, and the patent, that he was to have, had been held bad. 
He was held down by a covenant which he was bound to obey, 
and when it was decided in the action against Findlay and Battle 
that the partnership had broken the contract he made up his mind 
to have nothing more to do with the business. 

The defendants Watson and Brown contended that the action 
was an attempt to enforce against them an agreement to which 
they were not parties. 

Mr. Sugden gave evidence in support of his case. 

Mr. W. E. Watson, Mr. Stanley Sugden, the defendant's 
brother, and Mr. A. G. Brown also gave evidence. 

No witnesses were called for the defendant companies, but it 
was submitted on their behalf that a company might as well be 
charged with treason as with conspiracy. The defendant com- 
panies were entitled te compete with the plaintiffs, and that was 
all that they had done. 

Mr. Justice MATHEW, in summing up, said that the question 
whether a company could conspire was a question of law. The 
case was an important one, and the facts were complicated, but 
the questions to be answered were simple. Sugden’s proceeding in 
getting Brown to manufacture fraudulent metal had already been 
the subject cf inquiry before one of the Judges, who had con- 
demned that conduct, in language which he now repeated, as 
dishonourable and discreditable in the highest degree. Sugden 
was so reckless that he brought an action to restrain Findlay and 
Battle, the American company’s agents, from selling magnolia 
metal in this country. That action had failed. It was Sugden’s 
duty on the contract coming to an end to hand over the business 
to the plaintiffs and show them tke books. But he did nothing of 
thekind. He said that he knew nothing about the formation of the 
companies, and that it was all done by Watson. The jury 
ought to be very suspicious of anything that depended on the 
evidence of Sugden, as they knew the sort of man he was by what 
he had done. It was said that he had not concerned himself with 
the business carried on by Brown and Watson, and Mr. McCall 
had pointed out that the evidence was extremely weak on that 
head. But was it likely that he would leave any record of any 
pecuniary interest of his in the business! His Lordship then 
reviewed the evidence on the question whether Sugden was inter- 
ested in the metal business after June, 1896. The questions for 
the jury were—(1) whether the defendants Brown, Watson, and 
Sugden conspired together to enabie Sugden secretly to continue 
the manufacture and sale of anti-friction metal after the termina- 
tion of the contract ; and (2) whether they agreed to form and 
use the names of the defendant companies, In furtherance of the 
conspiracy. 

The jury answered both questions in the affirmative. 

The learned Judge granted an injunction restraining Sugden 
from competing with the plaintiffs for five years from September, 
1895. As regards the other defendants, he reserved final judg- 
ment till Wednesday morning, when Sir E. Clarke said that on 
the previous evening his Lordship granted an injunction against 
the defendant Sugden for five years from September, 1895. He 
now asked for injunctions against the defendants Brown and 
Watson, restraining them from carrying on the business in anti- 
friction metal now, or formerly, carried on at 75, Queen Victoria- 
stret, E.C. ; 38, Victoria-buildings, Manchester ; and 5, Egerton- 
road, Manchester, and from manufacturing or selling anti-friction 
metals or alloys, Against the defendant companies he asked for 
injunctions to restrain them from carrying on business in magnolia 
or other anti-friction metals. He also asked for an order directing 
Mr. Sugden to execute the assignments and other documents as 
—_ be necessary to vest in the plaintiffs all patents and trade 
marks. 

Mr. ENGLISH HARRISON, on behalf on the defendants Brown 
and Watson, contended that his clients were entitled to compete 
with the plaintiffs, and sell magnolia metal, so long as they did 
not represent it to be the plaintiffs’, 

Mr. Justice MATHEW said the injunction would be so worded 
that it would not prevent the defendants from carrying on any 
legitimate business. 

Mr. M’CALL, on behalf of the defendant companies, contended 
that the Atlas Company ought not to have an injunction granted 
against them. 

Mr. Justice MATHEW said he was satisfied that the company 
was created for an illegal purpose. The object of the injunction 
was to prevent the company from assisting Sugden to commit a 
fraud, and therefore he should have no difficulty in restraining 
them from doing what Sugden was not entitled to do. That, 
however, would not prevent the company from carrying on any 
legitimate business, 

Mr. M’CaLt asked for a stay of the injunction so far as the Atlas 
Company were concerned, 

Mr. Justice MaTHEW refused the application. If the company 
did anything they were not entitled to do they would have to take 
the consequences, He would consider what order he should make 
with reference to the books of the defendants, and the inquiry as 
to damages would be postponed. 
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GAS ENGINES AND LIGHTHOUSES. 





AB3VE, We illustrate one of a set of three gas engines and 
air compressors which Messrs. Crossley Brothers, Limited, of 
Manchester, have supplied to the Commissioners of Irish 
lights for working the fog signalling apparatus in the light- 
house at Mew Island, near Donaghadee, at the south side of 
the entrance to Belfast Lough. 

As will be seen from the woodcut, the compressor cylinder 
faces that of the gas engine, and both pistons are coupled to 
the same crank pin. This arrangement makes a well-balanced 
job, and the strains are easily taken up. In such an im- 
portant matter as fog signalling it is essential that the risk 
of breakdowns during work shall be eliminated as far as 
possible. Direct driving is therefore preferable ; and to suit 
the gas engine it is necessary that high-speeded compressors 
should be employed. 

The gas engines are of 14 nominal horse-power, and run at 
170 revolutions a minute, and are capable of indicating 
42-horse power as a maximum. The compressor cylinders 
are 14in. diameter by 2lin. stroke, and are single acting. 
Each compressor is capable of delivering 280 cubic feet of free 
air per minute, and afterwards compressing it to 25 1b. per 
squareinch. The fly-wheel is 7ft. diameter by 8?in. wide, and 
an outer bearing is provided to support the overhang of the 
wheel. Each engine and compressor is mounted on the same 
cast iron foundation, and they are held together by strong 
wrought iron stays. The compressor cylinder is water-jacketed, 
and the suction and delivery valves are made under Atkinson’s 
patent, and are particularly suited for high-speed compressors. 
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The valves consist of a number of flat rings placed one 
inside the other concentrically, and seated over narrow 
angular passages in the valve seatings. 
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The engines work with coal gas which is made on the 
Island. ‘Two engines and compressors will usually be worked, 
with the third as a stand-by. They will deliver air into two 
receivers fixed in the engine-house, whence it will be taken 
by means of wrought-iron pipes to another receiver placed in 
the top room of the lighthouse. The syrens will be fixed on 
a balcony outside this room at an elevation of 100ft. above 
high-water mark. The air from the air receiver will be 
admitted to the syrens by means of valves actuated by clock- 


work. Two 6in. double-note automatic syrens will be em- | 
| ployed, and will be sounded simultaneously, giving a low 
| note of four seconds’ duration, followed after an interval of 


twelve seconds by a blast on a higher note of four seconds’ 
duration every two minutes. 
to the large arc over which the signal must be audible, and 
the two trumpets will be pointed in different directions to 
better distribute the sound. This installation is intended to 
replace an existing one, which consists of a 4in. double-note 
syren fixed in the engine-house, and driven by two Crossley 
gas engines of 11 brake horse-power, and which is now too 
small, 

The work has been carried out under the superintendence 
of Mr. Douglas, engineer to the Commissioners. 








DOCKYARD NOTES. 





THE reconstruction of the Turkish navy, so often reported 


and so often denied, will be a fait accompli before long, as | 


the firm of Ansaldo in Italy have definitely undertaken the 
The Mesoudie and Assar-i-Tewfik will be the first 
vessels operated on, and work upon them is to commence im- 
mediately. It will be exceedingly interesting to see what is 
Italian reconstruction in the case 
of their own vessels has been a considerably more serious 


| matter than with us, for they are not content with merely 
| altering the rig and then describing the ship as modernised. 


This is what has been done with our Sultan and a few others, 
the new engines having come rather in the ordinary course 
of events than as part of the renovation. 





THe Dandolo is the most serious example of recon- 
struction in the Italian navy. In her case the four old 
hundred-ton guns in heavy turrets have been bodily removed, 


| and replaced by 10in. pieces in a redoubt, protected by heavy 


| Harveyised shields. 


Abaft this redoubt screens have been 


| put up which render it impossible to fire the heavy pieces 


The air passes both | 


the inner and outer edges of the valves, which, although | 


they have a very small lift—in this instance jin.—give a very 
large area. The suction and delivery valves are both alike, 


| Gin. quick-firer. 


and are placed one over the other on the same central spindle | 


which holds them together, the under side of the delivery 
valve being provided with guides and stops for the suction 
valves. 


stroke; that the compressor is quite filled at the end of this 


stroke; and also the promptness with which the suction | 


valves close, thus ensuring the commencement of compres- 
sion coincident with the commencement of the compression 
stroke. 


To show the action of these valves we give a copy of | 
indicator diagrams taken at 170 revolutions per minute. | 
The diagrams show the small resistance during the suction | 


The delivery line is not flat, but this is due to wave | 


much abaft the beam. As, however, it was never very easy 
to do this without risk of damage to the ship, the loss is on 
paper rather than in fact. Beyond these screens, on the 
same deck as the big guns, six 6in. quick-firers are mounted. 
Shields protect these guns, and over them a thin roof is 
erected to keep off the sea andrain. Aft there is another 
Forward, on top of a superstructure that 
has been built, five 4°‘7in. quick-firing guns are mounted. 
The old single military mast between the funnels has been 
done away with altogether, and two masts with double 
military tops substituted. These masts are placed much as 
those of our Inflexible, completely altering the appearance of 
the ship. The rest of the reconstruction in the Italian navy 
has been devoted to the four old ironclads of the Ancona 
class. These have all their old guns taken out, and Gin. and 
4°7in. quick-firing guns substituted. 





Wuat the Italians will do with the Turkish ships will be 


action in the delivery main. The small loop at the end of | interesting to watch. The Messudieh is a sister to our 


the delivery stroke is largely due to the stretching of the 
indicator string and the looseness of the indicator gear. 
The prompt closing of the delivery valves is also shown, 
together with the small clearance space and the early re-com- 
mencement of the suction. The compressors are also fitted 
with Atkinson’s patent easing gear, which automatically 


stops the delivery of air when the desired pressure is attained 
in the receiver by holding up the suction valves. 





| 





Superb, and has already been fully described in Tuer 


ENGINEER in connection with our Thames shipbuilding 
articles. 
pretty well covered. Consequently, there is a field for quite 
a variety of methods of “‘ treatment.” 
a small and weaker edition of the Messudieh. 


Her armour is very nearly shell-proof, and she is 


The other ironclad is 


THE reconstruction of the Aziziech and two other sister 
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Two syrens are required owing | 
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ships was seen to some time ago, under, we believe, the 
superintendence of Woods Pasha, a retired British officer. In 
this case bow and stern were cut down, a couple of old short 
Krupps mounted in barbettes, one each end, some 6in. breech- 
loaders in the old battery, and some 4°7in. quick-firers on the 
old upper deck. A thin belt of steel was put on over the old 
44in. iron armour. But she was apparently left to shift with 
her old engines, which had had twenty years of Turkish 
| engineering to put up with. 





Tue leading article in this week's Le Yacht deals very op- 
timistically with an Anglo-French war. It is, of course, the 
old story of the guerre de course. The ironclads are to lie 
snug in harbour—the cruisers are to go out and destroy our 
| commerce. How they are to coal, how they are to get their 
| prizes into port, how they are to be repaired—these little 
| practical details are glossed over. The submarine boats are 
| to sink our blockading ironclads, and the fast cruisers our 

commerce. It is all very pretty, but seems too theoretical. 
There is a prevailing idea in France that our fleet temporarily 
disposed of, 50,000 men can land and march to London with- 
out opposition. The proposed guerre de course is just about 
as feasible. They could give us a deal of trouble, but the 
| affair could only end in one way; and French calculations 
| never take one thing into account. Suppose we declared 
| commerce-destruction piracy. There is nothing to stop our 
| doing so, and if we suffered enough we probably should. It 
| would be perfectly legitimate, because the commerce-destruc- 
| tion style of war is piracy pure and simple. In the old days 
| it never led to anything, in the Spanish-American war nothing 
| came of it, and in no future war isit likely to effect anything. 
| 
| 


Like the bombardment of unfortified towns, it may do local 
damage and create much bitter feeling, but in the long run 
it must recoil heavily on the perpetrators. 


| Tue Dutch cruisers, Friesland and Holland, have arrived 
| at Plymouth, and will doubtless be visited with a good deal 
of curiosity. The Asama, Japanese armoured cruiser, is ex- 
pected at Plymouth in February. 








PROPOSED IMPROVEMENTS IN NEW YorK Harpour.—It begins 
to look as though the much-needed improvement of the entrance 
to New York Harbour was at last to be carried out, by providing 
a channel proportionate in depth and width to the traffic of this 
sort, which, if it is not already, soon will be the most important 
in the world, according o the Scientific American, As matters 
now stand, the main channel is both tortuous and shallow. After 
leaving the Narrows, and rounding Norton’s Point at the south- 
western extremity of Coney Island, it does not turn eastward tow 
the open sea, but keeps due south for several miles until it is well 
inside of Sandy Hook, and then makes a sharp turn of 90 deg. to 
the eastward, access to deep water being finally had by way of 
the Gedney Channel. The present channel is not only shallow for 
modern traffic, but by reason of its tortuous character and 
restricted width it is difficult to navigate, This is ae by the 
large number of steamships that get aground in making the turns 
or in pearing each other within the channel’s narrow limits. As 
above stated, the main channel makes one turn of 90 deg., and 
there are others of less magnitude to navigate before deep water Is 
gained. The proposed changes will provide for the improvement 
of all existing channels; but by far the most important recom- 
mendation is that included in General Ludlow’s report. The 
Ludlow survey recommends the abandonment of the main channel, 
and the substitution of the present East Channel as the principal 
waterway for large vessels, To give it the necessary capacity, it 
is to be dredged out toa minimum depth of 35ft., and a minimum 
width of 1500ft. This would shorten the distance to the open sea 
by about five miles, and would provide a a channel in place 
of the present circuitous and difficult route. The largest vessels 
now under construction would be able to enter and leave the 
harbour at any hour, irrespective of the state of the tide, and at 
their fullest draught, which in the case of several ships is likely to 
be fully 34ft. The estimated cost of the work is between £800,000 
and £1,000,000. The matter will come up at an early date for the 





consideration of Congress, 
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GREAT NORTHERN RAILWAY, IRELAND. 


spECIFICATION OF A FOUR-WHEEL COUPLED PASSENGER 
ENGINE. 


By the courtesy of Mr. Clifford, Locomotive Super- 
intendent of the Great Northern Railway of Ireland, we 
are enabled to publish this week a working drawing of 
one of several fine engines recently constructed to Mr. 
Clifford’s designs. We append the specification in full, 
as it is the standard specification of the Great Northern 
—Ireland—Railway. 


The engine to be carried on eight wheels, four coupled behind, 
and a four-wheel swing bogie in front. The coupled wheels to be 
6ft. 7in, diameter at centre of tread, and the bogie wheels to be 
3ft. Zin. diameter at centre of tread, and placed 5ft. 9in. centre to 
centre. The distance from centre of bogie to centre of driving 
wheels to be 10ft. 5in., and from centre of driving wheels to centre 
of trailing wheels to be 8ft. 8in., giving a fixed wheel base of 
19ft, lin., and a total wheel base of 21ft. 1l4in, The cylinders to 
be between the frames, 184in. diameter by 26in. stroke, and placed 
2ft. 7in. apart centre to centre. The boiler barrel to be 11ft. long 
by 4ft. 6in, diameter inside at the smallest ring, and the fire-box 
casing to be 5ft. 10in. long by 4ft. 7in. wide outside at the bottom. 
The pressure to be 175 lb. per square inch. 

Best Yorkshire iron.—In this specification when the term “ Best 
Yorkshire” iron is used it is understood to mean “ Lowmoor,” 
“Bowling,” ‘‘Farnley,” ‘‘Taylor’s,” or ‘‘Monkbridge Com- 

ny’s” iron. 

Boiler.—The boiler barrel and fire-box casing to be of Siemens- 
Martin’s best mild steel made by John Spencer and Sons, New- 
castle, or the Leeds Forge Company, with the maker's name 
stamped in a legible manner on the outside of each plate when 
fixed in place, ‘The smoke-box tube plate to be of ‘‘ Best Yorkshire 
Iron.” ‘The barrel to be telescopic, 11ft. long from fire-box casing 
to tube plate, and 4ft, 6in. diameter inside at smallest ring, to be 
made of two rings, each ring to be one plate, and all ,%in. thick, 
butt-jointed with butt strips inside and outside, inside strips 
7hin. by 4in., outside strips 74in. by ,%;in., double riveted with 
iin, steel rivets, pitched as shown. The circular joints at tube 
plate and throat plate to be double riveted, the centre circular 
joint to be single riveted, with Jin. steel rivets 2in. pitch centre 
to centre. 

Fire-box casing.—The fire-box casing to be 5ft. 10in. long outside 
by 4ft. 7in. wide outside at the bottom. The top and sides to be 
in one plate ,’;in, thick, the joints to be riveted same as barrel. 
The back plate to be gin. thick, flanged to take top and side sheet, 
and secured to barrel by four longitudinal stays lgin. diameter 
with a piece of T iron Sin. by 34in. by 2ft. 10in. long. The front 
late to be Zin. thick, flanged to take sides and barrel, the front 
fottom corners to be thickened up for wash-out plugs. All rivet 
holes to be drilled, and all rivets to be of best mild steel. 

Smoke-box tube plate.—The smoke-box tube plate to be }4in. 
thick, flanged and drilled to take smoke-box plates, and secured 
to cylinders by twelve bolts jin. diameter and to barrel by a best 
steel angle ring 54in. by 34in., turned on both faces to 5in. by 34in. 
by jin. at root, and stayed to barrel by four longitudinal stays 
lgin, diameter, with a piece of T iron Sin. by 34in., by 2ft. 10in. 
long. The rivets in the flange to be Zin. diameter, 24in. centre to 
centre. The holes in angle ring to be drilled, and in all cases when 
the holes in boiler plates are not true they must be reamered, and 
on no account to be drifted. 

Testing—steel plates.—A piece 6in. long, cut from any of the 
plates—after being warmed to a cherry red and cooled in water of 
$2 deg. Fah.—must double round a piece of iron equal in diameter 
to three times the thickness of the plate, without showing flaw or 
fracture. A strip 3}in. wide cut from any of the plates to have a 
gin. hole drilled in it equidistant from the three edges. This hole 
must stand drifting until 1gin. diameter without showing fracture. 
All the plain plates to havea tensile strength of from 26 to 30 tons, 
but must not exceed 30 tons, with an elongation of 26 per cent. 
in 8in. None of the plates which have been worked in the fire to 
exceed 28} tons tensile strength with the same elongation. 

Dome.—A wrought iron dome to be fixed in the centre of the 
barrel, as shown, lft. 8in. diameter inside and }}in. thick, 
riveted to barrel by forty-two jin. rivets, the cover joints to be 
properly faced and secured with twenty-eight jin. bolts 2‘in. 
centre to centre ; the hole in the barrel to be lft. 6in. diameter, 
and strengthened by a ring inside, with a hole each side to drain 
any accumulation of water. 

Fire-box.—The fire-box and stays to be of the best selected copper, 
by Vivian and Co., Williams, Foster and Co., and Pascoe Grenfell 
and Sons, Limited, or Elliott’s Metal Company, and made to 
dimensions given on drawing. The tube plate to be jin. thick to 
receive tubes, and gin. thick for flanges and portion ot plate below 
tubes. The fire-door plate to be gin. thick. The top and sides to 
be of one plate Sin. thick, the joints to have 2iin. lap, and riveted 
with {jin. steel rivets 1fin. centre to centre. The box to be secured 
to casing by }fin. copper stays, screwed twelve threads per inch, 
well tapped into both plates, and riveted over with full size heads. 
A brass plug to be screwed into top of box 1 sin. diameter at point, 
taper 1 in 8, screwed eleven threads per inch, with jin. tapped 
hole right through, well countersunk on both sides, and filled with 
fusible metal. The —— used for the stays and fire-box to be 
annealed, and to stand a test of being doubled cold without show- 
ing any signs of fracture. 

Roof stays.—The roof of the fire-box to be stayed by eight cast 
steel roof stays, carefully bedded at the ends, and secured to it by 
inch bolts screwed into roof stays with square heads, four of the 
roof stays to be connected to angle irons riveted to outer casing, 
by sling links and pins as shown. 

Foundation ring.—To be 2}in. deep by 3in. wide, carefully 
shaped at the corners, and riveted with jin. rivets 2in. centre to 
centre, and fitted with brackets to carry fire-bars, as shown. 

Tuhes.—To be solid drawn brass, composed of seventy parts 
copper and thirty parts spelter, made by Allan Everitt, Brough- 
ton Copper Company, or by Elliott’s Metal Company. To be 540 
in number, 1fin. diameter outside No, 11 and 12 B.W.G., and 
placed 2yzin. centres in vertical rows ; all to be well rolled at both 
ends and secured at fire-box end by steel ferrules l}in. long, 
accurately turned and driven in ye The tubes to project jin. 
through at fire-box end, and }in. t rough at smoke-box end, and 
must not be beaded, 

Boiler Test.—The boiler before being lagged is to be tested to a 
pressure of 220 1b. per square inch with water, and afterwards to 
190 Ib. per square inch with steam, and must be tight under these 
pressures, 

_ Smoke-box.—To be of the best Staffordshire iron, the front plate 
din, thick, side plates gin. thick, with 2hin. by 2hin. angle iron 
connecting them. The door to be dished, let in flush, with taper 
joint as shown, and neatly fitted up ; to have an internal lining 
plate fin. thick, with 1jin. distance piece between it and door, 
the hinges and handles to be got up bright. The chimney to be 
of wrought iron, jin. thick; the top of cast iron, neatly turned 
and finished ; wrought iron base jin. thick. All rivets in smoke- 
box and-chimney to be countersunk on outside and well filed off. 
Height from rail to top of chimney, 13ft. 2in. 

Cylinders,—To be 18hin. diameter by 26in. stroke, in two parts, 
attached to frames, smoke-box front, and tube plate, and placed 
2ft. 7in, apart centre to centre, and to havea steam channel 
on top of each cylinder to back and front of steam chest. To be 
of good tough cast iron, as hard as can be bored and planed, to be 
ljin, thick all over body, and lgin. thick for flanges, All facings 
i be planed and scraped te make steam-tight joints metal to metal. 

wo waste-water cocks to be placed under each cylinder, and one 
under steam chest, all working simultaneously by rod from 


right-hand side of footplate to a shaft on the motion plate, as 





shown, A Vacuum Oil Company’s No, 3 pattern sight-feed lubri- 
cator to be put in the cab on the right-hand side, with copper pipe 
leading to a small stop-cock at back of steam chest, and copper 
pipe to a small stop-cock in boiler for steam, 

Pistons and rods.—The pistons to be of good tough cast iron 
4}in. wide, with two cast iron rings gin. wide by yin. thick. The 
rods to be of steel 3gin. diameter, fitted to piston with taper of 
1 in 8, and secured by nut with end riveted over; the other end 
fitted to crosshead with taper of 1 in 16, and to be 34in. diameter, 
and secured with best mild steel cotter of same taper, the rods to 
be lubricated by oi] syphons attached to tube plate, as shown, 

Crossheads and slippers.—The crossheads are to be of the best 
hammered iron or mild steel, planed and polished all over, bored 
out to receive SS and to have best iron gudgeons, well 
fitted with double taper, case-hardened, and secured by two nuts, 
with gin. split pin through the end. The slippers to be of brass, 
cast in proportion of 160z. of copper, 240z. of tin, and loz. of 
zinc, to be well fitted on, and securely bolted to crossheads. The 
top slipper to be provided with an oil cup for lubricating gudgeon 
pin. 

Slide bars.—Two bars to each cylinder, made of the best ham- 
mered Yorkshire iron or mild te 3 free from defects, polished all 
over, to have gin. brass liners at cylinder end for easy adjustment, 
each top bar to have two oil syphons, Threlfal’s patent. 

Slide valves and_ spindles.—The slide valves to be of bronze, 
manufactured by J. Stone and Co., Deptford, London, planed all 
over and scraped to working faces, The spindles and buckles to 
be of the best hammered Yorkshire iron, accurately fitted around 
valves, and each to have four spiral springs to keep valves to faces, 
as shown on detail tracing ; to be well fitted into pulling links with 
a taper of lin 16, and secured with a cotter of same taper. 

Valve gear, dc.—All the valve gear, weigh shaft, and reversing 
gear, to be made of the best Yorkshire iron, got up bright, and 
well finished throughout ; to be of the link type, as shown, for 
reversing and working expansively. The expansion links to be 
suspended from centre by links from the outer side. The weigh 
bar shaft to be forged solid, and carried in cast iron brackets 
bolted to frames, and fitted with two balance weights. The 
pulling links to have forked ends to take links and quadrant 

locks, the sliding part enlarged to 4}in. diameter, to work in a 
cast iron bracket with brass bushes, bolted to motion plate. The 
reversing gear to be worked 7 handle and screw carried on a cast 
iron bracket bolted to top of left-hand splasher. All pins, joints, 
and working brea y to be well case-hardened jin. deep, and all pins 
made to standard gauges. 

Excentric rods and sheaves.—The rods to be made of the best 
Yorkshire iron, jin. thick, and fastened to straps with T heads 
secured by two lin. bolts, the other ends to have forks to take 
the links, with l4in. pins fastened with two ,,;in. taper pins 
through the joints, ali to be finished bright ; pins and joints 
case-hardened. The straps to be of the best Yorkshire iron or 
mild steel 2}4in. broad, fitted with liners, composed of 28 parts of 
zinc, 14 parts block tin, 14 parts copper, with inch brass packing 
pieces, and bolted together with two liin. bolts ; flanges for bolts 
to be 3in. deep. The front halves to have oil cups with brass caps. 
The sheaves to be 3in. broad, the larger portion of cast iron, the 
smaller of wrought iron, fastened with two ljin. bolts with cotters, 
each sheave to be secured to axles by a steel key lin. by @in., let 
into axle, and two jin. steel set screws recessed at point and 
hardened. 

Connecting and coupling rods.—All to be of the best hammered 
Yorkshire iron, or mild steel, each forged in one piece and got up 
bright, and well finished all over. The connecting-rods to be 
6ft. 44in. centre to centre, and fitted with brasses cast in the pro- 
portion of 200z. of copper, 240z. of tin, and loz. of zinc, fitted 
with white metal as shown. e large end to be made with solid 
fork end, and fitted with large bolt, packing block, and cotter 
for tightening brasses. The small end to have a solid hard 
brass bush driven in tight. The coupling-rods to be I section, 
8ft. 8,4in. centre to centre, and to gradually increase in section 
towards the middle, the ends of the rods to be bored out slightly 
taper, and hard brass bushes driven in tightly, and finished to 
detail tracing. 

Crank pins.—To be of the best Yorkshire iron, case-hardened, 
or Siemens-Martin steel, to be turned to a taper of 1 in 32, and 
put in their place by heat, and well riveted over at back. The 
journals to be 44in. diameter by 44in. long, to have wrought iron 
washers screwed on, well hardened, and secured with steel taper 
split pins, 

Frames.—To be of Siemens open-hearth steel, to have the 
maker’s name stamped in a legible manner on each, and free from 
laminations or other defects, to be lin. thick, except at the set, 
which is to be made as shown, placed 4ft. 8in. apart from trailing 
end to motion plate; and 4ft. 5in. apart from motion plate to 
front end, and well stayed transversely in front, and back of foot- 
plate, as shown. ‘The footplate to be of good cast iron, bolted to 
frames. A back buffer plate 7ft. 9in. long by 14in. deep by lin. 
thick, fastened to frames by angle iron, and to footplate with 
countersunk set screws, and to have lin. thick rubbing blocks set, 
screwed on, asshown. The side platforms to be gin. thick, and 
7ft. 10in. over all, and to have steel gusset stays ~~ thick, each 
side at the motion plate, riveted to the frame, platform and out- 
side angle iron, and cast steel brackets each side between the 
driving and trailing wheels, riveted to the frame and platform ; 
an outside angle iron 5in. by 24in. by ;;in. to run from end to 
end, and riveted to platform with countersunk rivets, with footsteps 
from it as shown. A horizontal gusset stay }in. thick to be riveted 
to the front buffer plate and frames on each side of engine. 

Bogie truck.—To ie of the swing link type, and carried on four 
wheels ; the frames to be of steel lin. thick, placed 4ft. 8in. apart, 
and well stayed transversely as shown, A life guard made of lin. 
plate to be bolted in front with four lin, bolts, and to be 2in. 
clear of rails. The centre piece to be of good tough cast iron 
prolonged to carry swinging links, and bored out to take steel 
centre piece, riveted to stretcher attached to engine ; the pin to 
be 3in. diameter of the best hammered iron, and well secured with 
nut and split pin. The swing links and pins to be of the best 
hammered iron, all well fitted and case-hardened ; all rivets in 
frames to be countersunk on the outside; a splasher to be put 
over bogie wheels, as shown. 

Buffer beam.—The buffer beam to be of well-seasoned oak, 54in. 
thick by l6in. deep, with jin. plate in front and back, and fitted 
with a draw hook, coupling links and hook. The back plate to 
be well riveted to footplate and frame angle irons. The front 
plate to be bolted to beam with jin. bolts. The buffers to be 
entirely wrought iron, 18in. long, fixed to front plate by jin. studs, 
9}in. centre to centre, fitted with A. G. Spencer’s patent No, 2 
rubber springs, finished to detail tracing. 

Wheels.—All the wheel centres to be of Siemens-Martin steel, 
made by John Spencer and Sons, or Monkbridge Company, neatly 
finished and carefully bored out for axles. The bogie wheel 
centres to be 2ft, 8in. diameter for tires. The driving and trailing 
wheel centres to be 6ft. lin. diameter for tires, and to have 
balance weights cast solid on rims. 

Tires.—All the tires to be of best crucible cast steel, made by 
Vickers and Sons, Sheffield, or Taylor Brothers and Co., Leeds. 
All the tires to be finished 3in. thick at centre of tread, by 5gin. 
wide, and well secured to body of wheels by inch set-screws, as 
shown. 

Azles.—All the axles to be of best crucible steel, made by 
Vickers and Sons, Sheffield, or Taylor Brothers and Co., Leeds, 
and finished to dimensions given ; the crank axle to have wrought 
iron hoops, 34in. by 14in. thick to fit the webs, and well shrunk on ; 
al] the axles and tires to have the maker’s name and date of 
manufacture stamped in a legible manner on each when finished. 

Axle-boxes.—The bogie axle-boxes to be of tough cast iron fitted 
with brasses cast in proportion of 20 0z. of copper, 24 0z. of block 
tin, and 1 oz. ofzinc, filled with white metal asshown, and fitted with 
cast iron keeps. The driving and trailing axle-boxes to be of 





bronze manufactured by J. Stone and Co., Deptford, London, 
filled with white metal as shown, to have cast iron keeps, and 
arranged to take bolts for bearing springs, which will be under- 
neath the boxes, and all the axle-boxes to be lubricated by oil 
syphons from the footplate. 

Horns and stays.—All the horns to be of cast steel, the bogie 
horns in separate pieces bolted to frames. The driving and trailing 
horns to be each in one piece, accurately planed and secured with 
inch bolts. The driving horn stays arranged to take the spiral 
bearing springs, and the trailing horn stay arranged to let the 
spring link for the laminated spring pass through. 

Springs.—To be of best steel converted from best Swedish bars, 
and properly hardened, the bogie and trailing spring to be lami- 
nated, and tested by being forced straight without losing any of 
their camber, each plate to be painted before being put together. 
The driving to be spirals, and tested by being forced close without 
losing any of their oom The bogie springs to be placed above 
the axle-boxes, with screwed links to stretchers ; the driving springs 
to be under the axle-boxes, and supported by the horn stay and 
two screwed eye bolts from the axle box; the trailing springs to 
be under the axle-box, and supported by two cast steel brackets 
riveted to frames, and with screwed eye links at the ends anda 
hanging link from the axJe-box. 

Safety valves.—To be of the Ramsbottom type, in brass to detail 
drawing, and set to blow cff at 175 lb. per square inch ; the valves 
to be 3in. diameter. The spiral spring to be made by Salter 
and Co., West Bromwich. The small cover to be of iron neatly 
finished. 

Cab.—To be made as shown with ,’,in. thick plates, and finished 
on edges with 2in. by jin. half-round bead iron, all rivets to be 
countersunk on the outside and well finished off, and fitted with 
brass window frames as shown; a Smith’s or Bourdon’s pressure 
gauge to be fixed inside the cab, a brass whistle to be fixed on 
top of fire-box, and worked from cab by lever. 2 

Boiler lagging.—The lagging to be dry, well-seasonec' pine, Zin. 
thick, tongued and grooved, neatly covered with sheet iron No, 12 
B.W.G., secured at joints by 2}in. hoop iron bands, and carefully 
protected from sparks. The wood to be kept clear of boiler by 
wrought iron hoops or rings 2in. by #in., with distance pieces as 
shown. Handrails on each side of boiler to be of wrcught iron 
tubes 1}in. diameter, carried on iron pillars screwed into brass 
brackets, and carried round front of smoke-box, and up to front 
plate of cab on both sides. The pipe from blower cock to pass 
inside of handrail on right-hand side and into smoke-box through 
a brass elbow, and attached to jet as shown. A name plate of 
brass letters to be fixed on the centre line of boiler, as shown. 

Regulator and steam pipes.—The regulator pipe to be cast iron, 
in one piece, 4fin. diameter inside, with three ports 5fin. wide by 
inch, fitted with double slide valves of hard brass well faced up, 
to have two ports, and to be worked by lever on rod from foot- 
plate ; the main steam pipe to be copper, 44in. diameter inside, 
No. 6 B.W.G. thick, secured to regulator pipe by brass cone and 
four hook bolts, and with brass flange at smoke-box end. Two 
branch steam pipes in smoke-box, 3}fin. diameter inside, No. 6 
B.W.G. thick, one to each cylinder, with brass flanges, and con- 
nected to main steam pipes at tube plate by a cast iron tee piece. 
A Roscoe’s lubricator, size 3, to be fixed to outside of smoke-box, 
with pipe leading to right-hand branch steam pipe, and a drip pipe 
through platform. 

Injectors and pipes. —The boiler to be fed by two patent combina- 
tion lifting injectors in brass made by Gresham and Craven, Man- 
chester, exactly same as those supplied to this company, a No. 9 
on left-hand side, and a No. 8 on right-hand side of face plate, as 
shown ; the right-hand one to have blower cock screwed in on top, 
and steam sanding cock on side. The feed pipes to be of copper 
ljin. diameter inside above footplate, and ljin. diameter inside 
below footplate, No. 10 B.W.G thick. The delivery pipe of copper 
ljin. diameter inside, No 10 B.W.G. thick, fixed by ferrules to 
face-plate, and carried well into centre of boiler. The steam pipe 
to be of copper ljin. diameter inside, No. 9 B.W.G, thick, fixed 
by ferrules to faceplate, and carried up into dome. The face- 
plate also to be fitted with two pairs of Dewrance’s asbestos-packed 
automatic gauge glass cocks with Walls’ patent glass protectors, 
same as supplied to this company, one pair on each side, right and 
left, and a stud to carry gauge lamp. 

Automatic vacuum brake.—The engine to be fitted with the 
Vacuum Brake Company’s automatic brake C system, a No. 40 
combination ejector with screw-down stop valve, on left-hand side 
of face plate, the material to be exact duplicate of those supplied 
to thiscompany. The ejector pipe through boiler to be of wrought 
iron 2in, diameter inside, No. 9 B.W.G. thick, expanded to din. 
at one end to take ejector. The exhaust pipe in smoke-box to be 
of copper, with brass flange to tube plate. The train pipe from 
ejector to tender to be continued to front end of engine on right- 
hand side, to be 2in. wrought iron pipe, the front end to be fitted 
with coupling, hose, and cast iron bend, the back end under the 
foot plate to be fitted with brass trap and drip valve. The cylin- 
der to be 2lin. diameter placed under the foot plate with cut-off 
valve and ‘‘ B pattern” ball valve, with 4in. hose connections 18in. 
long to brass ——— vacuum chamber pipe, the pipe from ejector 
to vacuum ehamber to be jin. wrought iron pipe fitted with jin. 
hose 18in. long and coupling. All the gearing to be made of the 
best hammered scrap iron, with all pins and joints well case- 
hardened. The whole to be finished and put together exactly as 
shown on drawing. 

Brass plugs.—Nineteen solid brass plugs to be put where shown 
ljin. diameter at point, taper 1 in 8, and 9th $ per inch. 

‘ire door and brick arch.—The fire door to be of the hinged 
pattern, with slanting air passage outside, as per drawing. Four 
studs to be put in sides of fire-box to carry brick arch. 

Blast pipe, &c.—The blast pipe to be of cast iron in two parts, 
the top to stand lin. above the top row of tubes, orifice 4jin. 
diameter ; a circular spark arrester to be fixed on top of biast 

ipe, and fitted into bottom of chimney as shown, the wire to be 
vo. 5 B.W.G. 

Sand boxes.—To be of cast iron, placed in front of driving 
wheels under the platform, and fitted with Holt and Gresham’s 
Patent sanding apparatus, worked from cock on right-hand 
injector. 

Ash-pan and fire-bars.—The ash-pan to be yin. iron plate and 
2hin. angle iron, well fitted to bottom of fire-box, and secured by 
nine jin. studs screwed into foundation ring, and held up by 
cotters ; to be fitted with close-fitting damper in front and back, 
worked by rods and screws from top of right-hand splasher on foot- 
plate. The fire-bars to be of cast iron of the form shown, and 
carried on wrought iron bars 14in. square at either end and on T 
iron in the centre of fire-bar. 

Sundries.—Two lamp irons to be riveted on platform at front, 
one on each side ; all oil cups, syphons, axle-boxes, &c., to be so 
arranged that they can be filled from the platform, or footplate, 
while the engine is running ; all bolts throughout to be turned, 
and screwed to Whitworth’s standard ; all holes rosebitted, and 
bolts driven in tightly ; all nuts to be heaagonal to Whitworth’s 
standard, and a complete set af spanners supplied to fit them ; all 
rivets showing outside of frames and angle irons to be well counter- 
sunk and finished off. A complete set of tools to be supplied with 
each engine, consisting of one traversing screw-jack to pattern, 
one set of fire-irons, one shovel, one bucket, hand hammer, quarter 
hammer, and lead hammer, spring oil feed, one-gallon oilcan, 
tallow kettle, pinch bar, and spanners as above. 

Painting, «:c.—The boiler to have two coats of pure white lead 
before lagging is put on, and lagging plates to be well painted 
inside. e whole of the engine to have three coats of best 
paint ; well stopped, rubbed down, and lined out to pattern. 
The boiler, fire-box, cab, and wheels, to be Brunswick green, the 
outside angle irons, crimson lake ; the buffer beam and inside of 
frames, vermillion; chimney and smoke-box, black japanned. 
The whole to have three coats of best engine varnish, well rubbed 
down. The number of the engine to be put on the buffer beam 
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and sides of cab, in gold to pattern, and monogram on driving 
splashers. 

General stipulations. —The whole of the material and work- 
manship to be of the very best description throughout. The 
figured dimensions are in all cases to be worked to, but no 
advantage to be taken of any omission of detail in the draw- 
ings or specification, as full explanation will be given should any 
part not be sufficiently understood, or shown, and in the event 
of any dispute arising, the decision of the company’s locomotive 
engineer to be taken as binding. The engines and materials to 
be subject to the inspection of the said locomotive engineer 
during the construction thereof, or any persons he may appoint, 
who shall have full power to reject any, or all of the engines or 
details of the same, that are not in accordance with the spirit 
and intention of this specification, as regards design, material, or 
workmanship. The engines tu be delivered, free of charge, and 
in working order, in the company’s shed in Dandalk. The maker 
to keep them in proper and efticient order until they have ran 
1000 miles—one thousand—to the satisfaction of the company’s 
locomotive engineer, when a certificate for payment will be 
granted,. No payment is to become due, or payable, under this 
contract without the written certiticate of the locomotive engineer 
of the company. The directors do not bind themselves to accept 
the lowest or any tender. 

By order, T. Morrison, Secretary, 
CHAS, CLIFFORD, Amiens-street, Dublin. 
Locomotive Engineer, Dundalk. 
June 9th, 1898, 








THE INSTITUTION OF CIVIL ENGINEERS. 
HIGH-SPEED ENGINES, 
At the ordinary meeting on Tuesday, the 10th January, Mr. 
W. H. Preece, C.B., F.R.S., the President, in the chair, the paper 
read was on “High-speed Engines,” by Mr. J. H. Dales, 
Assoc. Inst. C.E. 

In applying provisions for eliminating knock in double-acting 
engines, the author had found that the ordinary rates of rotation 
could, with practical immunity from overheating, and an absolute 
freedom from seizure of bearings, be exceeded to the extent of 
30 per cent. to 50 per cent. This had been effected by pro- 
viding a close-up, and at the same time expansible, adjustment 
of bearing brasses, and so reducing the production of heat to 
only that caused by the rotation of a shaft as distinguished from 
the usual cause of seizure, namely, the expansive force of the metal 
of both journal and brasses. 

At moderate rates of rotation, say 300 revolutions per minute, 
an audible knock took place with a ;4,in. clearance in the bearings 
of double-acting engines, and a rise of temperature of 20 deg. Fah. 
or 30 deg. Fah., which almost always took place in practice, would 
expand the bearings more than that amount of clearance, and 
therefore an engine, if fitted with fixed brasses, was always 
liable, with little or no warning, to become overheated, and to 
seize in its~bearings. The provisions which were made for 
avoiding the usual consequences of heating were very simple, 
and consisted of a small ram of the hydraulic pressure type, 
which was made to bear on the adjustable brass of a bearing. 
Oa tho alternative stroke of an engine, when the working 
pressure was not on the adjustable brass, the ram was 
forced through its packing by a spring of sufficient strength to 
overcome the friction and the inertia of the ram and pa’ts, and 
in such manner placed the adjustable brass close on its journal. 
This action caused a slight clearance in the ram cylinder, which 
was instantly filled by liquid from a reservoir which entered by a 
back-pressure valve. The shock of the working stroke of the 
engine acting upon the liquid inside the ram cylinder instantly 
shut the back-pressure valve, and confined the liquid as a packing 
at the back of the ram, and so maintained the adjustment of the 
brass which had been made by the spring. Similar fittings were 
provided on all the reciprocating bearings of an engine which were 
usually subject to knock. 

It had been found that all surfaces of close-up bearings which 
were not continuous had to be lubricated separately, as there was 
not sufficient oil left from the first to supply a second after part 
had been lost in the joint space. White metal had been found 
practically necessary at very high rates of rotation, and the risks 
of its melting out has been guarded against by such a backing of 
other metal as would not allow of sufficient clearance occurring in 
= an event as would cause the pistons to knock in the cylinder 
ends, 

The value of close governing had been very much _ under- 
rated, and economies had been sought in reducing the coal 
bill by various expensive expedients in other ways than by 
increasing the output and quality of work as it could be done 
by good governing. It could be shown that by running to 
within 1 per cent. or 14 per cent. total variation in the speed 
of an engine, an increase over ordinary results in the quantity 
of work could be produced which in many cases amounted 
in value to more than the whole of the coal bill. The possi- 
bilities of close governing by the various types of governor in 
common use had been investigated, and it had been found 
that dead-weight loaded governors of the ordinary type, even 
when compensated for change of position, could not be moved 
by any less variation of speed than about 2 per cent. from the 
normal, or a total variation of 4 per cent., taking no account 
of any work to be performed in the way of moving throttle or 
expansion apparatus. Spring-load governors with angular arms 
pivoted, as in the former case, on plain pins, could be moved with 
a variation of 14 per cent. from the normal, or a total of 3 per 
cent., taking no account of the performance of any governing 
functions, Spring-load governors, fitted in all joints with ball 
bearings and designed with small relative inertia and high speed, 
had been made to work auxiliary apparatus with as little variation 
of speed as 1} percent. total, and had governed engines within 
those limits. 

Perfect governing could be obtained when (1) the direction of 
the strains of centrifugal force were not diverted ; (2) such strains 
were directly radial ; (3) the friction and inertia of the centrifugal 
generating parts were reduced to a minimum ; (4) the mechanical 
relations of the governing parts were constant ; (5) the inertia 
of the centrifugal generating parts, whilst very small relatively 
to the centrifugal forces, were as far as possible in excess 
of the driven parts of the governing apparatus. These points 
were embodied in a fly-wheel governor dealt with, in which 
the load springs were arranged radially, as also were the 
spring - boxes and guides belonging thereto, so that the 
centrifugal forces caused no cross strains. The springs formed a 
large part of the centrifugal weights, and had a peculiar effect upon 
themselves, which wasillustrated by adiagram. The motion of the 
governor in performing its functions was transmitted to the expan- 
sion excentric by means of a spur wheel mounted on a sleeve which 
was solid with the excentric, and was actuated by means of rack 
teeth formed in the spring-box slides, giving a practically constant 
mechanical effect in the action between the governor and the ex- 
pansion excentric. The inertia of the governor was in excess of the 
driven parts as about 3 to 1, while the centrifugal weights were 
about 2 per cent. of the total spring load. The total average 
centrifugal force of the governor was about 30001b., and the only 
cross strains on the spring-box slides were those brought about 
by driving the cut-off excentric, and these strains were relatively 
very small, as the cut-off valve was worked by a rocking shaft and 
twisting spindle in order to avoid the friction of a pulling spindle 
and the effects of the steam-pressure on the same. The arrange- 
ment could be adjusted so as to govern an engine to 1 per cent. 
total variation throughout the whole steam range of the expan- 
sion gear, which was about § cut-off from zero, and without 


racing. The expansion motion was reversible with the same set 
of parts. 

In regard to the possibilities of fine governing, the principles of 
a cut-off governor were much more favourable than those of a 
throttle governor in any engine having any cut-off and a recipro- 
cating action. The cut-off admitted of no accumulation of 
pressure during the closed time of the working stroke, as in the 
case of a throttle governor, and therefore no action of a governor 
working a cut-off was required stroke by stroke, as in the case of 
any attempt at fine governing by a throttle. In the case of 
the cut-off a simple change of position of the governor was 
alone needed to alter the steam supply ; while in the case of the 
throttle, not only was a change cf position necessary, but a 
constant approximate cut-off action which had to de uced by 
a constant fluctuation of the speed of the engine, and which defeats 
the very effect of regular running which it is desired to produce, 
A throttle would be perfectly suitable to govern a true rotary 
engine that was one of constant torque, but its principles were 
opposed to perfect governing of any engine having any cut-off. 

The adjustment provisions dealt with increased the power value 
of an engine and its steam economies, and rendered it more 
reliable than ordinary fixed bearings at low speeds, while dead 
close governing increased the quantity and quality of work pro- 
duced, often to an extent of equal value to the whole of the coal 
bill. High power in small engine: effected a saving in first cost, 
attention, maintenance, space, and buildings; and high speed in 
the case of electric lighting considerably reduced the ordirary 
cost of dynamos. Also, under full load, strain economies could be 
had in small engines equal to those which were obtained from 
large engines, despite the fact that the clearances of small engines 
were necessarily greater proportionately than those of large, or, 
rather, long-stroke engines. This was accounted for by the rela- 
tively small cylinder losses in engines running at a high rate of 
reciprocation, 








& 
AMERICAN ENGINEERING NEWS. 
(From our own Corresp dent.) 

The new Shipping Bill.—One of the most important Bills which 
has recently been presented to Congress is the Hanna-Payne 
Shipping Bill, granting American register to foreign vessels. This 
measure proposes to admit to American registry such foreign-built 
ships as were owned by American citizens on January Ist, 1899, 
provided that the owners will execute bonds to contract to build 
in American shipyards, and within a period of five years, a tonnage 
equal to half that of the vessels so admitted. It also directs the 
Secretary of the Treasury to enter into a twenty years’ contract 
with the owners of all vessels registered in the United States, to 
pay them a bounty, conditioned on the distance sailed, provided 
that the owners of existing vessels under register contract to 
build in American shipyards within five years a tonnage equal to 
one-fourth of that for which the bounty is asked. The foreign 
ships admitted to register must not be employed in the coastwise 
trade. For steamers, an additional compensatior, based upcn 
size and speed, is to be paid to registered vessels of the United 
States that are actually engaged in foreign service, with the 
proviso that such ships are hereafter to be built to conform to the 
Government requirements for auxiliary cruisers, transports, Xc., 
and that they shall carry the mails free of charge. The bounty 
will not be paid until the new tonnage provided for has been built. 
It is estimated that Americans own a controlling interest in 
foreign shipping aggregating 250,000 tons, the admission of which 
to American registry is conditioned upon the construction in this 
country and within five years of 125, tons of new ships, The 
American shipping now under register and eligible for the bounty 
is 737,000 tons. The Bill has been prepared after an extensive 
investigation as to foreign shipping and bounties. 

Steam turbines.—Three steam turbines of the Parsons type are 
being built by the Westinghouse Machine Company to replace 
three of the steam engines at the works of the Westinghouse Air 
Brake Company. Each turbine is rated at 500-horse power, and 
will drive a dynamo of 300 kilowatts capacity, furnishing current 
for electric lighting, and for driving the Tesla motors used in the 
shops. The company has also an order for five of the largest 
steam turbines ever built, which are for the new central power 
station of the United Electric Light and Power Company, of 
New York. Each turbine is rated at 2500-horse power, and wil! 
drive a multiphase dynamo of 1500 kilowatts capacity. These 
five engines and dynamos, aggregating 12,500-horse power, will 
occupy only half the space now occupied by eight vertical Westing- 
house engines of 1200-horse power, each of which is coupled to a 
Westinghouse dynamo. 

Tin-plate combination. —The American Tin-plate Company, 
which has recently been incorporated, with a capital stock of 
£10,000,000, is a combination or consolidation of interests repre- 
senting about 95 per cent. of the tin-plate mills in the United 
States, including nearly forty different works. Of the capital 
stock, £4,000,000 are preferred and £6,000,000 are common stock. 
The estimates of profits, based on a profit of 175d. to 25d. per box, 
are from £540,000 to £1,000,000 per annum. An average between 
the highest and lowest estimates gives a gross output of 7,633,556 
boxes, with a profit of £534,351 at 174d. profit per box, and on the 
basis of the present percentage of operating expenses, The 
estimated reduction in operating expenses to be secured by the 
more economical management under one organisation is £200,000, 
or a total profit of £734,351 per year. Deducting £252,000 for the 
guaranteed 7 per cent. dividends on the preferred stock, would 
leave £488,351 applicable to the surplus on the common stock, or 
at the rate of about 84 per cent. The production of tin-plate in the 
United States during 1898 has been about 870 million pounds, as 
against 40 million pounds in 1892, The imports amounted to 
about 129 million pounds, while in 1892 they amounted to 422 
million pounds. ‘The plants included in the combination have 
about 300 mills, with an aggregate annual capacity of nearly 
800 million pounds of tin-plate. Not all the plants will be 
operated, however, but only the larger ones and those most 
favourably situated for manufacture or shipment. Four plants 
not taken into the combination aggregate about twenty-two mills, 
while other plants, which are yet in doubt, have an aggregate of 
twenty mills, The directory is composed of fifteen men, 
thirteen of whom represent manufacturers, while two represent 
private capital. 

A long electric tramway.—There was recently described in THE 
ENGINEER the Chicago and Milwaukee Electric Railway, partly in 
operation. which will be 85 miles long when completed, The 
Detroit, Ypsilanti, and Ann Arbor Electric Railway is 42 miles 
long, connecting a number of thriving towns. There are two 
power houses, twenty miles apart, each having the same equipment. 
In each power house there are two Westinghouse compound auto- 
matic engines of 450-horse power, directly connected to two 
Westinghouse generators of 225 kilowatts capacity. Steam is sup- 
plied by three water-tube boilers of 250-horse power each, fitted 
with the Roney mechanical stokers, fuel economisers, and forced 
draught. Provision is made for a duplicate set of engines and 
dynamos. The plants can be run condensing or non-condensing. 
The current to distant portions of the line is conducted through 
feeders, in which there is a considerable drop in pressure at times 
of maximum load. To meet this loss, ‘‘ boosters” are used, being 
Westinghouse series-wound dynamos, driven by electric motors, 
With these the voltage to the feeder circuit is increased in propor- 
tion to the increase in load. This is more economical than to use 
the extra amount of copper wire which would be required if the 
boosters were not used. ‘The overhead wires are of double-cight 
section. For the through trips, large cars are used, 40ft. in length, 
resembling railway cars. Each car is mounted on two four-wheeled 
bogie trucks, and has a 50-horse power Westinghouse motor on 
each axle, The motors are of the multipolar type, with ironclad 
armatures. Each car has two trolley poles, and is equipped with 








—— 


Westinghouse brakes, the air for which is supplied by a compressor 
driven by an electric motor, The economy of Westinghouse com. 
pound engines under a fluctuating load ensures an economical 
steam consumption. The plant was specially designed for the 
economical working under the fluctuating load due to a small 
number of heavy cars running at high speeds, 








THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE excellent tone which marked the quarterly meeting of last 
week was again uppermost to-day—Thursday—in Birmingham, 
On every side business was voted sound and prospects all that 
could be desired. The pig iron makers in some circles werg 
regarded as having pushed things up a little too fast. But these 
excused themselves on the ground that they were closely followed 
by coal and coke. It was urged that the advances in these, com. 
bined with the greatly increased demand for iron, fully justified 
the present prices of raw iron, For several years past, too, pi 
makers’ profits have been very meagre, and it is fully time that 
they took on a more pp condition. It is eloquent of the 
improved state of trade that notwithstanding some increase ip 
output the supply of pigs continues much within the markets’ 
requirements. Returns relating to the Midland and Staffordshire 
iron trade show that the number of furnaces now in blast is 108, 
Of these, 42 are in Derbyshire, three in Nottinghamshire, 14 in 
Northamptonshire, five in Shropshire, three in Leicestershire, 22 
in South Staffordshire, and 19 in North Staffordshire. The total 
number blowing is an increase on the beginning of last year of eight, 
Since September five additional furnaces have been blown in in 
Derbyshire and one in Northampton, besides two or three else- 
where, Some furnaces are also announced as rebuildirg at the 
present time. 

Pig iron prices to-day were quit: stcady, makers beirg well 
booked forward, and, compared with the opening of the year, rates 
may be regarded as ls. per ton higher. Staffordshire forge pig 
this afternoon was quoted 46s. to 47s. 6d. for cinder sorts, 4\s. to 
51s, for part-mine, 57s, to 58s, 6d. ordinary all-mine, 67s. 6d. to 
70s. 64. best ditto, and cold blast 93s. Northamptoa forge pigs 
on the open market were represented as 50s. to Dls,, and North 
Staffordshire, Derbyshire, Leicestershire, and Nottingham brands, 
all forge sorts, were 51s. to 53s, American pig iron is still being 
imported at 52s, 6d. to 55s. for forge sorts, delivered in this dis- 
trict, but owing to a recent heavy advance in freights new business 
is checked. 

In the manufactured iron trade the newest feature this after- 
noon was the confirmation by the best thin sheet makers of the 
advance decided upon on Quarter Day of £2 per ton in tinned 
sheets for deep stamping purposes. It has been several years— 
perhaps five or six—since there was any previous rise in this 
material, and the present advance is necessitated by the great 
increase in the price of tin and of steel billets, which act as the 
raw material. Tin, since the opening of last year, has increased 
nearly £40 per ton, viz., from £60 or £62 to practically £100 per 
ton to-day, and there is no telling whether it may not eventually 
reach £120 and even £130 per ton. Bessemer steel billets have 
advanced fully £1 per ton, the present price being £5 to £5 10s., 
according to quality. Under these circumstances the thin sheet 
makers had no alternative but to put up prices, and as in this 
branch upward movements always go by £2 per ton, that has been 
the amount announced on this occasion. The new prices for 
tinned sheets become £24 for singles, £25 10s. doubles, and £27 
trebles, All the three South Staffordshire and East Worcester- 
shire firms engaged in this—limited—trade, viz., Messrs. EK. I’. 
and W. Baldwin, Messrs. Knight and Crowther, Limited, and 
Messrs, Stephen, Thompson, and Co., Limited, have issued 
circulars formally advising the advance, and these circulars are 
before me. The firms also advise that as regards black, and terne, 
and lead-coated sheets the quotations of these are advanced £1) to 
£1 103. per ton, according to specifications, 

Tbe merchant iron trade exhibits little change upon last week. 
Merchant bars still command £6 15s, to £7 per ton, and the 
Unmarked Bar-makers’ Association basis is confirmed at £6 15s, 
per ton. Some of the members of the association, however, 
unable to get this top figure, are selling at £6 10s., and in a few 
cases even £6 7s. 6d., with full consent of the general body. ‘This, 
it is explained, is not considered to be underselling, but only 
a recognition of the freely-admitted fact that the grades of 
iron made by the members of the association vary greatly. 
£6 15s., it should be impressed, is the association open market 
“basis” price, not minimum price. North Staffordshire common 
bars continue stronger than in the south of the county, and are 
very firm at £6 lis, to £7 per ton, with a large sale. Hoops are 
quoted at £6 10s. to £6 T5s. upwards, and best £8; nut and 
hurdle iron, £6 5s. to £6 10s.; gas tube strip, £6 5s,; and rivet 
iron, £8 10s, 

It is gratifying to note the maintenance of the recent improve- 
ment in the condition of the sheet iron makers—that is, as regards 
demand. The works have more orders on hand, and the outlook 
is rather better. Sheet iron prices were quoted to-day at £7 to 
£7 2s, 6d. per ton for singles, £7 5s. to £7 10s, doubles, and 
£7 17s. 6d. to £8, and occasionally £8 2s, 6d., trebles, 

The galvanised corrugated sheet makers report a rather better 
trade. The shipments last month were 21,808 tons, as agaiust 
20,288 tons in the previous December. For the whole of last year 
the figures, it is fairly satisfactory, total 226,594 tons, as against 
237,423 tons in 1897, and 244,437 tons in 1896, 

This week prices on Birmingham Exchange are quoted £11 to 
£11 10s, for sheets of 24 W.G, f.o.b., Liverpool, ordinary qualities, 
with 103, to £1 additional for special brands, Makers, however, 
express uneasiness at the continued advance in spelter, which has 
now reached £25 10s, delivered Birmingham. 

Steel occupies fully as strong a position as a week ago. Sir 
Alfred Hickman, Limited, of the Staffordshire Steel Works, give 
their latest quotations as :—Angles and girders, £6 15s.; tees and 
channels, £7 ; bars, rounds and squares, £7; and plates, £7 to 
£7 10s. Less than three months ago the quotations of the same 
firm were :—Angles, £6 to £6 5s.; tees, £6 5s. to £6 10s.; channels, 
£6 5s ; girders, £6; and bars, round and squares, £6 5s, to £7. 
Thus there has been an advance on that period to date of 10s. to 
15s, per ton, the latter being the more general rise. 

This week certain so-called ‘‘reductions” in railway rates 
between this district and Liverpool are announced by the threo 
companies serving the district upon certain classes of iron trafic 
and upon certain descriptions of hardwares, particularly cast iron 
hollow-wares and brass bedsteads. In respect of iron, however, 
the alterations are so trifling as to be absolutely without interest 
or importance, and as regards hardwares only little better can bo 
reported, 

he advance in the copper market still goes on, The market is 
active and excited, and speculators continue to rush prices. At 
date, spot standard is quoted £62 15s. cash, and three months, 
£63 ; tough cake, £66 10s. to £67 ; best selected, £67 to £67 10s.; 
and strong sheets, £70 to £72. Yellow metal is 5Zd. per lb. to 6d. 
Owing to the continued advances in iron and metals, hardware 
prices in the Birmingham district are still increasing. Machine- 
made nuts and bolts have just been advanced between £1 and £2 
per ton, making the basis price £15 to £16. Wire nails, owing to 
a syndicate having been formed amongst the German makers, are 
advanced 10s. to £1 per ton, making the basis quotation £7 10s. 
to £8. Zinc sheets, which nine months ago were selling at £21 
delivered London, have been put up to £27, London, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The anticipations to which I have referred in 
previous notes that the tendency of prices with the opening of the 
present year would be in an upward direction are being fully 
realised, and with the advancing cost and the continued, and in 
some directions increasing activity in the principal iron-using 
industries, the prospects are that for the ensuing six or nine months 
at least, the market will not only maintain its present exceedingly 
strong position, but that prices will go on steadily hardening. 
Exceptional activity continues throughout the engineering trades, 
new work in all the leading branches coming forward in quantities 
more than sufficient to take the place of orders running out, and 
the principal firms, especially in the toolmaking trade, are unable 
to entertain further orders for delivery within the next six or nine 
months. Generally the trade has perhaps never been more satis- 
factorily situated, and the outlook for the whole of the ensuing 
year is in every way encouraging ; better prices are being got all 
round, and any questions respecting wages or other matters that 
arise between the employers and the workmen are, as a rule, 
amicab'y settled without any disturbance of operations at the 
works. 

Activity has characterised all sections of the iron trade during 
the past week, and the advance in finished iron has been followed 
by a strong upward movement in raw material, most brands of 

ig iron jet beac put up quite from 6d. to ls, per ton. The 
Manchester ’Change meeting on Tuesday was fully attended, and 
there was a brisk inquiry for pig iron, especially forge qualities, 
with a good deal of business put through, and some makers are 
so heavily sold that they are practically out of the market. The 
Lancashire forge qualities makers are not only declining to 
quote at all, but refusing cffers at a very substantial ad- 
vance on recent rates. Lincolnshire makers have put up 
their minimum basis 1s, 6d. per ton, and in some cases are 
quoting 6d, above even this advance, No. 4 forge delivered 
Manchester ig | quoted 493. to 493, 6d., and at Warrington 
493, 8d. to 50s. 2d. net. In foundry brands there is also consider- 
able business doing, and these have been generally advanced ; 
delivered by rail Manchester, Lancashire makers are not quoting 
under 54s, 6d., less 24; Lincolnshire 51s. 6d. to 52s. 6d. net; Derby- 
sbire 54s, to 55s., and Middlesbrough 55s. 4d. net cash, although 
some open brands of Middlesbrough might be bought for prompt 
delivery at about 54s. 10d. net. Delivered Manchester docks, 
Glengarnock and Eglinton are now quoted 56s, 6d. to 56s, 9d., and 
American pig iron, of which there are fairly large arrivals, 51s. for 
Ensley and 52s, for Schloss, some considerable offers at 50s. for 
Ensley having been declined during the last few days. 

Finished iron makers report no falling off in the demand for 
bars at the advanced rates ; in fact, some makers have more business 
offering than they can entertain, and in most cases they are fully 
sold over the next two or three months, with minimum quotations 
for Lancashire £6 15s., and for North Staffordshire £6 17s, 6d. to 
£7. Sheets are showing some improvement, and the better 
qualities are now difficult to obtain under £7 15s. to £7 17s. 6d. 
delivered here, although, perhaps, some of the commoner sorts 
might be bought under these figures. Hoops remain unchanged 
at £7 for random to £7 5s. for special cut lengths delivered Man- 
chester district, and 2s, 6d. less for shipment. 

The steel trade fully maintains the exceptional activity which 
has prevailed for some time past, and genera!ly it is more a ques- 
tion of delivery than of price. Foundry hematites range from 
663. 6d. up to 68s., less 24 for some brands ; local steel billets are 
firm at £5 net ; steel bars average from £7 10s. to £7 15s. and 
£7 17s. 6d.; common steel plates, £7 15s. to £7 17s. 6d.; with 
boiler plates generally quoted about £8 12s, 6d. delivered in the 
Manchester district. ; 

The Unbreakable Pulley and Mill Gearing Company, Limited, 
West Gorton, Manchester, has just commenced building operations 
for an extension of its pulley department. 

The opening meeting of the year in connection with the Man- 
chester Association of Engineers was held on Saturday last, the 
President, Mr. Henry Webb, occupying the chair. The forty-third 
annual report presented by the secretary, Mr. F. Hazelton, and 
adopted by the meeting, stated that to the membership roll during 
the year had been added one honorary life member, twenty-nine 
honorary annual members, and twenty-seven ordinary members, 
or a total of fifty-seven new members, and after taking into 
account the loss by death, resignation, and erasure, the number of 
names of all classes on the roll was 416, as against 386 the previous 
year, the present total including twenty-seven honorary life mem- 
bers, 148 honorary annual members, and 241 ordinary members. 
The financial statement showed a balance to the credit of the 
association after payment of all accounts due up to 3lst December, 
1898, of £4224, as inst £4025 at the close of the previous year, 
thus showing a surplus of £198 on the year’s working. The Coun- 
cil was pleased to report that during the year the payment to 
superannuated members had been at the rate of 10s. per week, 
according to rule, the total sum paid on this account amounting to 
£168, as against £128 in the previous year. The number of 
recipients from this fund had been increased by two during the 
current year, thus making seven members at present receiving 
superannuation allowance, 

At the same meeting Mr. Michael Longridge, M. Inst. C.E., 
read a paper in which he described an odontograph for setting ont 
the teeth of heavy spur gearing for mill engines. Theoretically, 
he said, there was no difficulty in designing teeth for spur wheels 
and pinions for mill engines, but unfortunately the teeth set out 
in this way were practically unsatisfactory, not because the theory 
was wrong, but because the engineer lacked skill ; the theoretical 
tooth forms had to be modified to suit the conditions imposed by 
imperfect workmanship. The first scientific scheme used in the 
workshop for finding directly the centres and radii of circular 
area for the profiles of wheel teeth was probably Professor 
Willis’s odontograph, and its introduction had led to an 
attempt to discover some equally simple system which would 
give tooth forms according more closely with the practice 
of some of the best makers of spur gearing for mill engines. 
The following principles were adopted as the foundations 
of the new system: that the teeth should be approximately 
cycloidal ; the diameter of the generating circle x Aer bear a 
fixed ratio to the diameter of the smallest wheels required to work 
together, and the arc of contact should bear a fixed ratio to the 
circumference of the wheel. To ascertain what these ratios should 
be, the tooth forms of a number of wheels were examined, and 
by a process of trial the values one-fourth and one-thirtieth re- 
spectively were evolved. In the course of a short discussion, 
Mr. Fletcher observed that anything which served to en- 
lighten them as to the best and most accurate form of tooth would 
go a long way towards helping them in the spur wheel difficulty. 
Mr. Mitton thought the foar to one ratio should be a varyin; 
factor, and not a constant. Mr. Longridge, in his reply, sai 
the above-mentioned ratio was evolved after a comparison of a 
— of teeth by different makers, all of which were working 
well, 

Throughout the coal trade a strong healthy tone is reported 
generally, and although there are still some complaints amongst 
Lancashire colliery proprietors that the recent advance in 
prices has not been backed up so thoroughly as it might 
have been in some outside districts, it can scarcely be said 
that the position has been to any appreciable extent weakened 
by underselling competition from the neighbouring mining centres. 
Pits are all kept on full time, and it is only here and there in some 
of the better qualities of round coal that the output is not moving 
away freely, or does not even, if anything, come short of require- 
ments, Steam and forge coals are in exceedingly brisk demand, 
as a natural result of the exceptional activity throughout the iron 
and engineering trades of the district, and most collieries find it 
difficult to keep up fully with the wants of their customers, Prices 





remain as last quoted, and very firm at 8s. 6d. to 9s, foy ordinary 
qualities at the pit. There is no falling off in the pressure for 
engine fuel, and although the advance in prices temporarily checked 
buying to some extent, the orders coming forward are, as a rule, in 
excess of what collieries are able to entertain, and offers even at 
special prices from outside buyers have to be declined. Common 
sorts of slack are readily fetching about 4s, 6d.; medium, 5s. to 
5s. 6d.; with the better qualities ranging from 6s, 3d, to 6s, 9d. at 
the pit mouth. 

An active shipping business is reported generally, and rather 
better prices have been got, ordinary qualities of steam coal, 
delivered at the Garston Docks, fetching from 9s, 6d. to 9s. 9d.; 
at the High Level, Liverpool, 9s, 9d. to 10s.; and at the Parting- 
ton tips, Manchester Ship Canal, about 10s. to 10s. 6d. per ton. 

A very determined conflict has for the last couple of years been 
going on between the coal traders and the railway companies on 
the question of the increased siding rent charges, and the Man- 
chester and Northern Counties Federation of Coal Traders’ 
Associations, which has become a very powerful organisation, 
representing over fifty different trading centres in various parts of 
the country, has now decided upon a course of action which must 
tend to bring the whole matter to a general issue. At a meeti 
held in Manchester last week, opinions were strongly exp 
that the time had arrived for dealing with delays to traffic, 
detention of wagons en route, and other matters, and it was resolved 
to instruct members of the Federation to decline to pay the charges 
for siding rent, on the und that the charge of 6d. a-day was 
excessive and unreasonable ; that the period of four days allowed 
before the charge came into operation was unreasonably short ; 
that the wagons were frequently not in position for unloading 
when the charge began to run; and that the way in which the 
companies dealt with the traffic rendered the charge for siding 
rent unfair and exorbitant. 

An interesting paper on ‘‘Sinking through et 
Strata at the Maypole Colliery, Abram,” was read by Mr. James 
Keen before the members of the Manchester Geological Society, 
at their meeting in Wigan on Friday last. In explaining why the 
Moss Hall Colliery Company, which owned the above colliery, had 
decided at the commencement to put down very powerful pumping 
ee and to take other precautions for dealing with the very 
arge volume of water which was known to exist in the strata, 
Mr. Keen remarked that perhaps the sole reason was their know- 
ledge that there was a very large area of the celebrated Abram 
cannel, the value of which was well known. Tha analysis of this 
cannel gave 14,000ft. of 39-candle gas, with a large quantity of 
valuable residuals, and it must always hold a foremost place for 
gas enrichment, This cannel has been found after sinking 562 
yards, and it is of excellent quality, 6ft. 3in. thick, with lft. 7in. 
of topcoa]. All the seams passed through were of excellent quality 
and thickness. The chairman, Mr. W. 8. Barrett, remarked that 
the sinking operations at Maypole formed a kind of romance of 
coal mining ; and M, J. Ridyard observed that they represented a 
sort of pioneer attempt at sinking under the red sandstone in 
South Lancashire. 

Barrow.—The hematite pig iron trade is very briskly employed, 
and the demand has stiffened considerably during the week, with 
the result that prices have hardened, and makers are now quoting 
59s. to 60s. for mixed Bessemer numbers net f.o.b., while warrant 
iron is steady at 59s, net cash sellers, 58s, 11d. buyers, Warrant 
stocks have increased 651 tons during the week, and now stand at 
185,964 tons, being an increase of 9985 tons since Christmas. With 
a scarcity in the supply of pig iron, it is noticeable that a furnace 
has been put out of blast, forty furnaces now blowing as compared 
with forty-one in the corresponding week of last year. is is 
only a temporary reduction, as probably within a month two more 
furnaces will be lighted. Makers are yery fully booked forward, 
and hold large orders for Bessemer classes especially. 

Iron ore is in very brisk demand, and smelters have in some 
cases difficulty in getting supplies. The Millom and Askham 
Company has just imported a large consignment of Spanish ore, 
the first used by it for some time. Good average native 
qualities are selling at 14s. per ton net at mines, and raisers can 
get plenty of orders at this figure. The output of local ore seems 
to be on the increase, 

Steel makers are very well off for orders, and there is even a still 
further demand for steel shipbuilding material since the beginning 
of the year, the new Admiralty orders being largely responsible 
for this. Heavy ship plates are quoted at £6 17s. 6d. per ton, and 
angles at £6 12s. 6d. Heavy steel rails are in very full demand, 
and orders are largely held. In the minor branches of the steel 
trade business is very satisfactory. In all departments of the steel 
trade there is much briskness, and this is likely to continue. 
Prices all round are very firm. 

The shipbuilding and marine engineering trades are very busy. 
The placing of the order for one of the four new first-class cruisers 
required by the Admiralty brings up a big list of Admiralty work 
now in the hands of Vickers, Sons, and Maxim. The list includes 
H.M.S. Vengeance, battleship, four first-class cruisers, Amphitrite 
—nearly ready for delivery—Hogue, Euryalus, and the new 
cruiser just placed, and three torpedo boat destroyers. In 
addition to these orders the company has in hand a 7000-ton liner 
for the Pacitic Steam Navigation, a 7000-ton turret steamer 
for the Clan Line, two 5000-ton steamers for the British and 
African Company, and a steam yacht for Sir William Wills—a 
truly formidable programme. 

Coal and coke are in brisk request, and prices are firm, with 
ordinary steam coal at 14s., and coke at 21s. delivered. 

Shipping is moderately employed. The exports of pig iron 
from West Coast ports last week were 6655 tons, and of steel 
4098 tons, as compared with 10,543 tons of pig iron and 14,712 
tons of steel in the corresponding week of lest year, showing a 
decrease of 3888 tons of pig iron and 10,614 tons of steel. The 
total exports this year have reached 21,944 tons of pig iron and 
22,288 tons of steel, as compared with 24,653 tons of pig iron and 
34,909 tons of steel in the corresponding period of lest year, 
ot Ni a decrease of 2709 tons of vie iron and 12,621 tons of 
steel. 

There is a great scarcity of house accommodation for working 
men in Barrow, and it is still estimated by those best able to form 
an opinion that fully an additional thousand houses are required at 
the present time, and even agreater number than that prospectively. 
Some big scheme of building will have to be adopted. The 
Barrow Steel Company is about to dispose of about thirty-three 
acres of land suitable for building purposes, and it is probable 
some of this will be utilised in order to satisfy the present want of 
working men’s houses, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire coal trade continues in a satisfactory con- 
dition, the market being quite equal to the output, although that 
is much larger than is usual at this time of the year. The railway 
companies—the Midland, Great Northern, and North-Eastern— 
who had to renew their contracts in January have paid at the 
rate of ls. per ton more for supplies for the next twelve months, 
and this is the basis on which any further arrangements will be 
made for steam coal. The continued open weather helps the 
export trade, and a larger tonnage than usual is being sent to the 
Humber _ Values tend upwards. Barnsley hards may now 
be quoted at 8s. to 8s. 6d. per ton ; seconds, from 7s. per ton. In 
house fuel, although a satisfactory business is being done with 
London in the various qualities, the trade on the whole is rather 
easier, this being also attributable to the comparative mildness 
of the season. Best Silkstones easily fetch 9s. 6d. to 
10s, 6d. per ton; ordinary from 8s, per ton; Barnsley house, 
8s, 6d. to 9s. 6d. per ton; seconds, from 7s. 6d. per 
ton, Gas coal is being largely delivered at full rates, 





In engine fuel the bulk of the tonnage is being sold under contract, 


prices, more especially for small fuel, the demand for which is 
exceptionally brisk, Nuts now make 6s. 6d. to 7s. 6d. per ton ; 
screened slack from 4s. 6d. to 5s. 6d. per ton ; pit slack from 3s. 
to 3s, 6d. per ton. The demand for coke is fully maintained 
and the steady condition of the iron trade holds out prospect of 
further betterment. The coke ovens in this district are all fully 
employed and arrangements are being made to increase the output 
by others in course of erection. Coke in the best qualities is 
fetching as high as from 13s, to 14s. per ton, other sorts being 
about 2s, to 2s, 6d. lower. 

Local ironmasters and others looked forward with unusual 
interest to the quarterly meeting at Birmingham on the 12th 
inst. The advance in hematites then made was expected. The 
quotations then current—West Coast, 67s. to 68s. per ton ; North 
Kast Coast, 65s. per ton—represent a rise of 4s. per ton since the 
quarterly meeting in October. 

In the general iron and steel trades satisfactory accounts are 
received all round. Since the opening of the new year orders 
have been very freely placed. The consumers are still making 
heavy requirements, some of them on account of the future, as 
further advances in prices are looked for. Makers are now well 
booked forward, so-that if any change takes place it is more likely 
to be towards higher than lower values, An abnormally large out- 
put of Bessemer, Siemens, and similar steels is at present being 
made, and several firms, although they are working their furnaces 
for all they are worth, cannot keep pace with the demands upon 
them. It is remarkable as well as satisfactory that, although the 
demand for these cheaper steels is so great, there is no 
falling off in the call for crucible steel. On the contrary, more 
of that kind of steel is being produced than before, and several 
firms are making arrangements to increase their powers of 
production. The excessive demand, of course, is chiefly due 
to the activity in the engineering and shipbuilding industries, 
the increased use of machinery in agriculture, horticulture, and 
other directions, the development of the mining industry in South 
Africa, Australia, and other parts, with a general improvement of 
trade at home and abroad. In the extension of facilities for the 
manufacture of military material all the local establishments con- 
tinue to expend money very freely, and this is a work which is 
pretty certain to be maintained throughout the larger part of this 

ear. 

In the lighter goods, such as spades, shovels, mining and exca- 
vating tools, activity is reported in all directions, The only excep- 
tion is in hammers, in which the Birmingham districts have been 
competing rather severely, particularly in heavy hammers, which 
amb worked under a drop stamp instead of forging under the 
steam hammer. Local firms, however, do not regard this change 
with much disquietude, as they say the hammers produced are not 
so good, and, besides, the work does not yield much margin of 

rofit. In files, saws, and edge tools there is rather less doing, 
ut the languor can only be temporary in the face of the brisk 
trade amongst engineers and in shipbuilding yards, 


those who are free to sell in the — market getting higher 
6s 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Brisk as the market was during the first fortnight of the year, 
it has been still more active this week ; in fact, there has been 
some approach to the excitement which prevailed during the 
gamble in warrants in November last, and a large business has 
been done ; for not only have bond fide consumers and merchants 
been buying, but speculators have come in also, the latter believing 
that they will be able during the coming spring to make consider- 
able profit out of operations in pig iron, for it is the general 
opinion that pig iron will be at higner values, There is encourage- 
ment for this opinion in the facts that such favourable reports 
come from all quarters, both at home and abroad, and particularly 
from America ; that copper, tin, and other metals are also improv- 
ing materially in value, and that local exports have shown a 
remarkable increase this month. This is all the more satisfactory 
and significant because these features appear at a period of the 
year when trade is usually quiet, and when producers, instead of 
expecting and indeed realising advances, do well if they can hold 
their own in prices. That they have done more is apparent from 
the fact that Cleveland pig iron has this month gone up 2s. 3d. 
per ton at least, Cuedenn warrants have risen 2s. 5d., and manu- 
factured iron and steel have advanced 2s. 6d., and the tendency 
undoubtedly continues decidedly upwards. The advent of the 
speculators has tended a little to check legitimate buyers, but the 
course of prices is steadily upwards, 

No. 3 Cleveland G.M.B. pig iron has been advanced to 46s. 9d., 
this being 1s. 6d. above the general price last week. Large sales 
have been made at 46s. 6d., but now the difficulty is to find sellers 
at that, even among second hands. Continental buyers are very 
keen, and this week there has been in this district on a buying 
expedition the leading German buyer of Cleveland pig iron—Herr 
Elkau—of Hamburg. So quickly do prices move upwards, that 
orders have to be sent by telegraph, and makers are surprised to 
see the readiness with which buyers agree to the advances in 

rices. For spring delivery not less than 47s. will now be taken. 

akers, however, are not keen sellers, because they want to keep 
their books as open as ible, so that they may take full advan- 
tage of the advances that every one is expecting. They did not 
derive the profit from the high prices of last October and 
November that they might have done, because they had sold so 
freely ahead at the lower prices. No. 1 Cleveland pig iron has 
been raised to 48s, 6d.; No. 4 foundry to 45s. 6d.; grey forge to 
43s. 6d.; mottled to 43s.; and white to 42s. 9d.; white Cleveland 
warrants have been sold at 46s. 10d. cash, this showing an advance 
of 2s, 5d. since the month opened. 

On the strength of an improvement in the demand East Coast 
hematite pig iron has risen rather sharply this week, and what is 
more satisfactory is that the advances are realised, as relatively 
to the value of steel they are not too high, for while steel plates 
have advanced 30s. since this time last year, Cleveland hematite 
pig iron has not gone up more than 7s, per ton. This week pro- 
ducers have done business in mixed numbers at 56s. 6d. per ton, 
but most firms have put their price up to 57s., and some will not 
sell under 57s. 6d. Rubio ore is dearer, 15s. per ton delivered ex 
ship in this district being quoted, though freights are lower than 
they have been for a long time. 

There has been a remarkable improvement in the exports of pig 
iron from the Cleveland district this month ; in fact, they will be 
the best on record for the first month in the year, and are almost 
equal to what are reported in the best shipping months of the 
year. The increased shipments have been due to a small extent 
only to the heavier demands of the Continent—these will make 
their influence felt when the shipping season proper opens. The 
large exports are brought about by the extraordinary increase in 
the businees with Scotland. The reason for this is that Scotch con- 
sumers, on account of the speculative operations in the last quarter 
of the year, and the high prices to which Cleveland iron was 
raised, held off from buying, and the consequence was that they 
became very bare of stocks at the close of the year, and now they 
are endeavouring to replenish without delay, as prices are going 
up so quickly. An additional inducement for the Scotch con- 
sumers to buy freely is that Cleveland iron is now cheaper to them 
than Scotch, for the price of Cleveland iron, with the cost of 
carriage added, does not at present come up to what is asked for 
native iron. Scotch warrants are 5s. 5d. above Cleveland warrants. 
The low freights to Scotland are in favour of the Cleveland maker ; 
the rate from Middlesbrough to Grangemouth is only 1s. 9d., 
whereas it has been 2s.3d. The quantity of pig iron shipped from 
the Cleveland district this month to the 18th has been 62,/46 tons, 
as compared with 49,217 tons last month, and 38,063 tons in 
January, 1898. Scotland has had more than double the quantity 
that is usually taken in January. The stock of Cleveland pig iron 
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in Connal’s public warrant stores, on the 18th, was 143,721 tons, 
an increase for the month of 5180 tons, there being thus a lessened 
rate of increase as com: with November and December. Of 
hematite pig iron 33,349 tons were held ; decrease for month, 979 
tons, 

The advances made last week in the prices of manufactured iron 
and steel are well maintained and fully realised, and the demand 
has been in no way checked ; on the contrary, it has been stimulated 
by the advanced prices, as it is recognised that the producers are in 
a position to enforce the higher prices, and the iron and steel are 
urgently needed. Manufacturers say there are too many orders 
offering ; they have too much work already in hand to permit of 
their satisfying the wants of all their customers. Steel ship 
plates have been steady at £6 17s. 6d.; steel boiler plates, at 
£7 17s, 6d.; steel ship angles, £6 12s, 6d.; iron ship plates, 
£6 15s.; iron ship angles, £6 5s.; packing iron, £5 5s.; taper pack- 
ing iron, £7 10s.; ship rivet iron, £6 10s.; boiler rivet iron, £7 10s.; 
common iron bars, £6 5s., all less 24 per cent. f.o.t. The demand 
for rails, and, indeed all kinds of railway material, is rather quiet 
at present, but works are almost all fully employed, and prices are 
maintained. Heavy steel rails are firm at £4 15s.; cast iron 
chairs, at £3 5s.; and steel sleepers, £5 17s. 6d. net at works. 

Mr. Robert Knight, who has been the general secretary of the 
Boilermakers’ and Iron Shipbuilders’ Society for the last twenty- 
eight years, during which he has resided at Newcastle-on-Tyne, 
has sent in his resignation to the Executive, as he desires to retire 
from active work. His retirement will be regretted alike by 
employers and employed, whose confidence he enjoyed in a remark- 
able degree. Leading men on both sides have spoken highly in 
his praise. He was a trades unionist of the old he rey sen it is to 
him that his society has been raised to the important position it 
now occupies. 

The a roca 4 and engineering industries are extraordinarily 
brisk, and there is no abatement in the orders. Palmer's Ship- 
building and Iron Company have secured the order for one of the 
four first-class battleships for the British Government. The vessel 
will have a displacement of 14,000 tons and an indicated horse- 
power of 18, The Palmer Company will also supply the 
engines and boilers. The Albany, a cruiser for the United States, 
was launched a few days ago from the yard of Sir W. G. Arm- 
strong, Whitworth, and Co. The vessel was originally ordered 
for the Brazilian Government, but was sold to the United States 
prior to the late war. The Pallion Forge and Engineering Com- 
pany, Sunderland, have received an order for the extensive and 
eS electric lighting machinery for the local authority at 

ing. 
a Siburn, who has retired from the ition of senior 
surveyor to Lloyd’s Register of Shipping, after thirty five years of 
service, sixteen of which have been spent on Tyneside, has been 
ee. with a series of testimonials by Lloyd’s Register staff, 
y the Tyne and Blyth shipbuilders, and others. He has been 
succeeded as senior surveyor by Mr. James McNeil. 

The coal trade is brisk, and prices are improving, contracts for 
this year’s execution being placed at higher prices than those 
ruling at this time last year. Thus, where 8s. 9d. to 93. per ton 
f.o.b. for best steam coal was being accepted in January, 1898, for 
that year’s execution, 11s, has now to be paid, and coalowners are 
getting it for deliveries to be made over the Baltic season. Best 
gas coals are firm at 9s, f.o.b., and for unscreened bunker coals 
8s. 9d. The outlook is generally good for the coal masters, and, 
like the Northumberland coalowners, the Durham masters have 

to continue the temporary advance for the next three 
months. The average price of blast furnace coke is about 15s. 6d. 
per ton delivered at the Middlesbrough furnaces, and foundry 
coke ranges from 17s. to 17s. 6d. f.o.b. 

Sir Lindsay Wood, who has been Chairman of the Durham 
Coalowners’ Association for the last quarter of a century, is to be 
presented with valuable testimonials from the members when the 
re-opening of the Wood Memorial Hall, at Newcastle-on-Tyne, 
takes place. Among the testimonials will be a life-size portrait, 
painted by Mr. Orchardson, R.A. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is a strong and buoyant feeling in most departments of 
the iron and steel trades. All that is known of the state of 
business is favourable. Large shipbuilding and engineering orders 
have just been added to books that had already been well filled ; 
and the upward movement in copper, and the metal market 
generally, has had a very favourable influence on raw iron. 

In the Glasgow market business has been done in Scotch 
warrants from 51s. 34d. to 52s. ld. cash, and 5ls. 7d. to 
52s, 44d. one month. Cleveland warrants have received a little 
more attention, and have been done from 46s. 34d. to 46s. 9d. cash, 
and 46s, 6d. to 47s. 1d. one month. The business in Cumberland 
hematite has been from 58s, 4d. to 58s. 9d. cash, and 58s. 7d. to 
59s. 44d. one month. From the highest prices named there was a 
great reaction, such as to show the highly sensitive condition of 
the market. A large quantity of iron has changed hands in the 
course of the week. Onsome days it was unders' that con- 
sumers were heavy purchasers, and it was natural that when they 
relaxed their offers the market should recede to some extent. An 
unsettled state of the market is looked for, owing to the unusual 
amount of speculative business that is being done. 

Since last report one furnace has been taken off hematite, and 
four have been placed on ordinary iron. There are now 49 pro- 
ducing hematite, 29 ordinary, and four basic iron, the total of 82 
thus blowing in Scotland, comparing with 79 in the preceding week, 
and 82 in the corresponding week of last year. 

There is a steady decrease in the stocks of Scotch pig iron, and 
several brands are very difficult to obtain, one or two being, 
indeed, fairly out of the market at the moment. 

A further advance has taken place in the prices of Scotch 
makers’ iron. Govan and Monkland, Nos, 1, are quoted f.o.b. at 
Glasgow: 52s, 14d.; Nos, 3, 51s. 14d. Wishaw and Carnbroe: 
Nos. 1, 52s. 9d.; Nos. 3, 51s. 3d. Clyde: No. 1, 56s. 3d.; No. 3, 
51s. 3d. Gartsherrie: No.1, 58s.; No. 3, 53s.6d. Calder: No.1, 
58s, 6d.; No. 3, unobtainable. Summerlee: No. 1, 60s.; No. 3, 
54s. 6d. Coltness: No. 1, 62s.; No. 3, 523. Glengarnock at 
Ardrossan: No. 1, 57s.; No. 3, 52s, linton at Ardrossan or 
Troon and Dalmellington at Ayr: Nos, 1, 53s.; Nos. 3, 52s, Shotts 
at Leigh: No. 1, 58s.; No. 3, 52s. 6d. Carron at Grangemouth : 
No. 1, 59s.; No. 3, 53s. 6d. per ton. 

For Scotch-made hematite there is a large and steady demand 
for the steel works, and prices are higher, merchants quoting 62s, 
per ton for delivery in railway trucks at the steel works, 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 5244 tons, compared with 3381 in the correspond- 
ing week of last year. There was despatched to Canada 30 tons, 
India 115, South America 100, Australia 90, France 213, Italy 570, 
Germany 20, Holland 180, Spain and Portugal 120, Belgium 20, 
other countries 60, the coastwise shipments being 3726 tons, com- 
pared with 2106 in the corresponding week of last year. 

The finished iron and steel trades are very brisk. ‘The works are 
in full operation, not a few of them working overtime, and the 
prospects are excellent. Several large shipbuilding, engineering, 
and boilermaking orders have been scMreos 9 which will have the 
effect of adding materially to the work on hand. There has been 
a general advance of about 5s, per ton in the prices of manu- 
factured steel, 

The coal trade is er 4 active in the home department, but the 
exports are greatly uced, mainly owing to the interruptions 
caused to the sailing of vessels by the stormy weather. Main coal 
is — at Glasgow harbour 8s, 9d. to 93.; ell, 9s. 6d. to 
9s, 9d.; splint, 93. 9d. to 103.; and steam, 103. to 10s. 3d. per ton. 
The colliers are asking for a further advance of 10 per cent. on 
their wages, but the shipping department would require to be in a 





more satisfactory state before the coalmasters could conveniently 
give such an increase, ; 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE substantial fact that Cardiff ports despatched last week 
400,000 tons of coal summarises every detail of coal business, It 
tells, in a word, of arush such as few of the oldest men on ’Change 
remember—of crowded docks, of busy offices, of a demand for coal 
that could not be met, and of demurrage and its attendant vexa- 
tion, and, I may add, disturbance of placid relations. 

Prices for all kinds of coal are firm, with distinct upward ten- 
dency for best steam and smalls. Closing — on bey oy 
Cardiff, mid-week were as follows: Best steam, 13s. 6d. to 14s, 6d. 
seconds, lls. 6d. to 12s. 9d.; best drys, 11s. to 11s. 9d.; best Mon- 
mouthshire, lls. 6d.; seconds, 10s. to 10s. 6d.; best small steam, 
7s. 6d. to 8s.; best ordinary, 6s. 6d. to 7s.; inferior kinds from 
5s. 9d. to 6s. House coal, 13s. to 14s. 6d.; No. 3, Rhondda, 
12s. 6d. to 13s.; brush, lls. to lls, 3d.; small, 10s. to 10s. 6d.; 
No. 2 Rhondda, 9s. 6d. to 103, 3d.; through, 7s. 6d. to 7s, 9d.; 
small, 6s. to 6s. 6d. 

Swansea prices: Anthracite, 14s. to 14s. 6d.; seconds, 12s, 6d. 
to 13s.; ordinary large, according to quality and selection, 11s. to 
11s. 6d.; small rubbly culm, 3s. 9d. to 4s.; steam, 12s, 6d. to 13s, 6d. ; 
seconds, 10s. 6d. to 11s.; bunkers, 7s. 9d. to 8s. 3d.; small, 4s, 9d. 
to 6s. 6d. House coals, Rhondda, No. 3, 12s. to 13s,; No. 2, 
Rhondda, 10s. to 10s. 6d.; through, 8s. 3d. to 9s.; small, 6s. to 
6s. 6d.; all delivered Swansea f.o.b., cash, thirty days, less 24. 

The patent fuel trade continues brisk at all ports. Last week 
Swansea exported over 11,000 tons; prices, 10s. 9d. to 11s.; Cardiff, 
lls. to 12s. 6d. 

I should be quite within bounds in stating that there is as much 
animation in the steel as in the coal trade, 

I am informed on good authority that a well-known manufac- 
turing firm acquired last week a tract of land near Cadoxton, Barry, 
for the purpose of erecting extensive smelting works. The Barry 
Docks and Railway are understood to have offered the new com- 
pany every facility for the transit of goods, &c. A large staff of 
men will be employed. 

The iron and steel exports of the week, like those of coal, tell of 
incessant activity in all the works. They included a fine cargo of 
3644 tons of rails for Kurrachee in the White Cross from Cardiff ; 
a general cargo of 1000 tons, in addition to 1000 tons coal for Port 
Klindini in the Azamar from Cardiff, also from the same port 80 
tons machinery for Twnen. From Newport, Mon., several cargoes 
of rails for Highbridge, and one for Liverpool. Imports for 
Newport included 2025 tons pig iron from Middlesbrough, 1120 
tons from Ulverstone, 980 tons from Millom, 650 tons from 
Grimsby, and 670 tons from Whitehaven. 

Swansea imported 1240 tons pig iron and 305 tons steel scrap. 

Two of the cargoes from Bifoao for Ebbw Vale this week 
amounted to 5500 tons, and in addition 1560 tons came from 
Castre. Prices firm. 

On ‘Change, Swansea, mid-week, the indications of vigorous 
trade were very evident. Since my last, quotations for pig iron 
have advanced, Scotch 1s, 5d., Middlesbrough 1s. 74d., and 5d. 
per ton in hematite. Market reported strong, and prices tending 
upwards, It was reported that orders for finished iron and steel 
were plentiful, and all works folly employed. Prices stiffening 
for an advance, both in rails and bars, consequent upon the 
advance in pig iron. In tin-plate prices are being advanced. This 
is a matter of necessity in sympathy with increasing price of raw 
materials. Block tin, for instance, has advanced again £2; price 
is now £98 15s. to £99 5s. It was remarked on ’Change, Swansea, 
this week that prices should be 11s. 6d. to 12s. per box. This is 
imperative. 

atest prices iron and steel are as follows, Swansea :—Glasgow 

Ri iron warrants, 51s. 8d., 52s., 51s. 114d. cash ; Middlesbrough 
No. 3, prompt, 46s. 9d., other numbers in proportion ; hematite 
warrants, 58s. 84d., 58s. 9d., for mixed numbers, f.o.b, Cumber- 
land, according to brand. 

Welsh bars, £6 7s, 6d. to £6 12s, 6d. ; angles, &c., at usual 
extra, fo.t. at works. Sheet, iron and steel, £7 to £7 2s. 6d. 
Steel rails, heavy, £4 12s. 6d. to £4 15s.; light, £5 2s, 6d. to 
£5 12s, 6d. f.o.t. Bessemer steel, tin-plate , £4 12s. 6d.: 
Siemens, best, £4 15s. Tin plates: Bessemer steel cokes, 10s, 6d. 
to 10s, 9d.; Siemens, 10s. 9d. to 1ls.; ternes, per double box, 
19s, to 21s. 6d.; best charcoal, 12s. 9d. to 13s.; finished black 
plate, £8 10s. to £9 per ton. Canadas, £7 2s, 6d. to £7 12s. 6d. 

Owing to the severe gales a good deal of tonnage failed to come 
in, and the tin-plate shipments suffered. Only 32,481 boxes were 
despatched, and 50,693 boxes came from works. Present stocks, 
207,776 boxes. Make was below the average, some of the Morris- 
town works being idle. Prospects are regarded as fair, if no labour 
difficulties arise and prices can be improved. In the Llanelly dis- 
trict the tin-platers on strike met on Tuesday, and having dis- 
cussed carefully a report supplied showing present rates of wages 
in other districts, decided to offer employers a reduction of 
174 per cent. off the 1874 list, and to signa six months’ agreement. 
I am now —— that, having taken a forward step, terms will be 
arranged, e deadlock stagnates the whole neighbourhood. 

Large as the demand for bars, &c., is upon the principal iron- 
masters, I find that the market is widening. Sole attention is not 
confined to the requirements of Welsh works, such as Nettlefolds, 
Wright and Butlers, and the various tin-plate manufacturers, and 
it may be cited in proof of the increasing estimation in which 
Welsh steel is held, that considerable quantities are in demand at 
Wolverhampton, and in districts which are in close touch with 
northern steel makers. 

Coke is in strong request, and I notice at the principal works 
where the ovens are kept at full pressure that recourse is had to 
Rhondda and other districts, Prices are firm, with a tendency to 
advance. Cardiff figures this week are:—Furnace, 16s, 6d. to 
17s. 6d.; foundry, 19s, to 20s.; and special foundry, 24s. to 25s, 

Pitwood is at 16s. 6d. to 16s. 9d., Cardiff, and promises to be 
higher if the gale continues, 

b referred last week briefly to the coal statistics of 1898. Quite 
as satisfactory a return is given of iron and steel. Last year 
Cardiff despatched 27,891 tons, and Newport as usual took the 
lead with 33,894 tons, Swansea sent 9033 tons. In patent fuel 
Swansea figured well, sending 418,696 tons, Cardiff 251,865, and 
Newport, which is steadily developing this trade, 59,889 tons. In 
coke Cardiff took precedence with 49,286 tons, Swansea 14,841 
tons, and Newport 6580 tons. During the year Lianelly 
despatched 253,342 tons of coal. 

e steel trade in the Swansea Valley is brisk. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

BusINEss in the iron and steel trades continues exceptionally 
good over here, prices all tending upwards, and producers and 
manufacturers are so well booked forward that they can afford to 
be fastidious with regard to fresh orders, 

At a meeting held in Cologne on the 14th inst., the Rhenish- 
Westphalian, Siegerland, and Luxemburg pig iron conventions 
raised the prices for forge pig M. 2 p.t., foundry pig M. 1 p.t. 

Silesian ironmasters, when looking back on the year that is past, 
may be well satisfied with the trade that has been done in iron 
and steel. Rhenish-Westphalian competition was decidedly less 
keen than formerly ; the tone of prices was firm and strongly in- 
clined to rise. Pig iron has been, on the whole, improving but 
slowly in quotations, but bars have met with several advances, so 
that at the end of the year prices were about M. 15 to M. 25 p.t. 
higher than in the commencement of 1898, 

n nearly all branches production was immediately consumed, 
and the works have been so actively engaged that ten to fourteen 





weeks was the time of delive 
bars for Silesia and Poland mn .t. free place of con- 
sumption ; girders for export were sold at Mi 112 to 113 p.t. at 
works ; heavy plates M. 140 to 145 p.t.; sheets, M, 145 to 155 p.t, 
At the end of October the rolling-mill Convention resolved on a 
further advance of M. 5 p.t. for bars, export quotation for Russia 
being then M. 130 p.t., excluding duty, free frontier station Sosno- 
wice. In December, another advance of M. 5 p.t. took place, 
List igus in the beginning and end of 1898 were, in Silesia, 
as under :— 


generally asked, In Septembe 
at M. 100 “i 


Beginning of 1898. End of 1898. 
M. per ton. . per ton. 
Foundry pig, freeat works.. 60to 62 61 to 63 
ee. « wo = =» ee eB 70 to 95 
Forge pig and basic free at 
Wee cc we es OD . 61 to 62 
Bars, free at works 117 to 140 180 to 150 
Heavy plates .. 135 to 150 .. 140 to 150 
Sheets.. .. . 130 to 150 .. 140 to 160 


In the Rhenish- Westphalian district the prices realised for bars 
in the first months of last year have been anything but satisfac. 
tory, bars in basic rere ig obtainable at M. 115 to 117 p.t., 
while iron bars fetched M. 123 to 124 p.t. Later on prices have 
improved. Much the same can be reported with regard to sheets. 
Prices for raw iron and for manufactured iron and steel all show 
an advance towards the end of the year. 


Beginning of 1898. End of 1898, 

M. per ton. M. per ton 

Foundry pig, No. 1 66to 67 .. 67 to 68 
White forge pig. 58 to 59 58 to 59 
Spiegeleisen 65 to 68 .. 66 to 68 
ee . 128 to 130 1380 to 135 
Girders 121 to 128 121 to 128 
Sheets ee 185 to 165 140 to 165 
Steel rails. . 116 to 120 118 to 120 


The negotiations between the Prussian Railway Minister and 
the rolling mills, to which reference was made in a previous letter, 
have led to the result that the rolling mills have consented to 
supply the State Railways’ demand in rails for the next three years 
at M. 118 p.t., against M. 109 p.t. that was previously quoted, at 
the same time leaving it free to the Minister to prolong this agree- 
ment for further two years. The Italian Mediterranean Railway 
is reported to have granted a fairly large order for steel tires to 
the Rhenish steel works in Ruhrort. 

Total output of coal was, according to the Rhenish-Wesphalian 
Gazette, for 1898:—In the Ruhr district, 42,932,300 t., inst 
40,657,710 t.; in the Saar district, 6,628,560 t., against 6,340,480 t. ; 
in Silesia, 15,760,330 t., against 14,548,300 t.; total output in the 
ee ee thus amounting to 65,321,190 t., against 61,546, 490 t. 
in 1897. 

All through last year the business transacted on the Austro- 
Hungarian iron market has been of a very moderate description ; 
only in railway material a brisk and regular demand has been 
experienced, The fact that both in Austria and in Hungary pro- 
duction was raised, though consumption remained dull, has 
naturally tended to increase the weak tone of the market ; prices, 
though officially showing but little change, have been anything but 
firm, concessions being readily and frequently made. 

At the end of October the syndicate of Austrian tube mills has 
been formed, after a good deal of wavering and debating, and a 
slight rise in quotations was the immediate result of the agree- 
ment. According to a statement of the Austrian export company, 
steel for skates, the price of which the Austrian works have nel 

reed to reduce oni9fi. per 100 kilos, is being offered by 
Remscheid firms at 13°65 fl., duty free Vienna, As freight and 
duty amount to six florins per 100 kilos., the Remscheid quotation, 
free at works, would be 7°65 fl. per 1€0 kilos, Foreign bars are 
sold in Vienna at 11 fl.; while for those of inland make 10°50 fl, 
per 100 kilos. is asked. 

Deliveries of Bohemian brown coal by the Saxon railways 
amounted to about 4,550,000 t. last year, or 240,000 t. more than 
in 1897. Increase in the production of Bohemian coal in 1898, as 
compared to 1897, is estimated on nearly 520,000 t. 

The rolling mills in Russia and in Russian Poland are so well 
supplied with orders that they do not care to accept fresh work, 
unless an advance of six kopeken al pud is paid, and six to eight 
months are granted as term of delivery. 











THE NEWPORT HARBOUR COMMISSIONER'S 
WEEKLY TRADE REPORT. 


STEAM coal is very firm in all departments. Shippers are very 
full, and prices are advancing. House coal is quiet owing to the 
non-arrival of sailing tonnage. Steel and iron works continue to 
be fully employed with rails, billets, and bars, Prices have an 
Sualeues in consequence of an advance in price of pig 


upwa 
iron. Exports for week ending January 14th were :—Coal, 
foreign, 68,950 tons; coastwise, 9876 tons. Imports for week 


iron, 6885 tons ; pitwood, 4340 


ending January 17th were :—Pi 
530 tons scrap ; 350 tons cement ; 


loads ; iron ore, 12,260 tons; 
and one cargo of sleepers, 

Coal: Best steam, 12s, to 12s, 3d.; seconds, 11s.; house coal, 
best, 13s.; dock screenings, 7s. 6d.; colliery small, 7s, to 7s. 3d.; 
smiths’ coal, 7s. 6d. Pig iron: Scotch warrants, 51s, 11d.; 
hematite warrants, 58s, 114d. f.o.b, Cumberland ; Middlesbrough, 
No. 3, 46s. 8d., prompt. Iron ore: Rubio, 14s. 6d.; Tafna, 
13s, 3d, to 13s, 6d. Steel: Rails, heavy sections, £4 12s, 6d. to 
£4 15s.; light ditto, £5 5s. to £5 12s. 6d. f.o.b.; Bessemer steel 
tin-plate bars, £4 12s, 6d.; Siemens steel tin-plate bars, £4 15s.; 
all delivered in the district, cash. Tin-plates: Bessemer steel, 
coke, 10s, 6d. to 10s, 9d.; Siemens, coke finish, 10s, 9d. to 11s, 
Pitwood, 16s. 9d. to 17s. London Exchange Tel m : Copper, 
£63 15s.; Straits tin, £100. Freights easier, there being a better 
supply of tonnage and difficulty of arranging stems. 








EXHIBITION OF AMERICAN PRODUCTS AND MANUFACTURES AT 
PHILADELPHIA, 1899.—The Department of Science and Art has 
received, through the Foreign-office, a copy of an Act providing 
for a national exhibition of American products and manufactures, 
to be held at the city of Philadelphia this year, for the encourage- 
ment of the export trade. 

THE NEW WARSHIPS FOR THE NAVY.—Those of our readers in- 
terested in naval matters will remember that we announced last 
July that a supplementary programme of ships to be built for the 
British Navy had been sanctioned by the House of Commons. At 
that time it was understood that eight vessels were to be added 
to the strength of the Navy, four of which were tobe battleships, 
and four cruisers. As there has been some considerable delay in 
placing the orders for their construction, we are now enabled to 
state that two of the four battleships will be built and engined by 
the Thames Ironworks and Shipbuilding Company ; the remain- 
ing two being undertaken severally by Palmer’s Ship- 
building Company, of Jarrow, and Messrs, Laird Brothers, 
of Birkenhead. In addition to the above, two other battle- 
ships are to be built on the Clyde, one order going to 
the Clydebank Company, and the other to the Fairfield Com- 

ny, the order for the construction of these latter vessels having 

en anticipated by the First Lord before being announced on the 
presentation of the forthcoming Navy Estimates, The construc- 
tion of one of the first-class large cruisers sanctioned in July has 
been entrusted to Messrs. Vickers, Sons, and Maxim, of Barrow, 
who will supply her machinery ; and a second will be built at Pem- 
broke dockyard, and engined by Messrs. Humphrys, Tennant, 
and Co., of Deptford, who will fit her with engines to indicate 
30,000-horse power—with natural draught—the largest ever built 
by them for any naval Power; supplied with steam by water- 
tube boilers, and driving twin screws, estimated to give her a sea 
speed of 21 knots an hour, 
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MODERN INDUSTRIAL DEVELOP. 
MEN 


THe President of the Manchester Association 
of Engineers, Mr. Henry Webb, in the course of 
his address to the members at their meeting on 
Saturday, dealing with the development of 
modern industry, referred to the tendency during 
recent years for both labour and capital to group 
themselves in large masses, which, whilst hed 
ing about economy of productive power, also led 
to the establishment of monopolies, One of the 
forces, he observed, which had operated quite 
recently in bringing about the grouping of capital 
in larger masses was the aggressiveness of trade 
uniorist', whose arbitrary action, promyt2d by 
socialistic ideas, had had far-reaching and dis- 
astrous results, They had not even stopped at 
paralysing the entire trade of the country in 
pursuit of their demands. This had led to the 
federation of employers, and had influenced the 
further development of trusts, combines, syndi- 
cates, &c. Other forces that had favoured mono- 
polies were economy of production and of compe- 
tive power ; increased subdivision of labour, and 
greater efficiency of productive energy ; saving 
in the purchase and the transport of raw materials, 
and saving in the sale and transport of the 
finished article. In addition, there was the 
adoption of the best modern machinery; the 
performance of subsidiary processes in the same 
premises, economies in storage, the establish- 
ment of special workshops for repairs, increased 
ficiency of manag t and superintendence, 
the capacity to make the trial of new experi- 
ments, the power to secure and maintain the sole 
use of some patent, and the utilisation of waste 
products, Small capitalists were joining to make 
a large capital, and thus small businesses were 
being swallowed up, which meant an endeavour 
to escape the risks of small scale production. 
The question was often asked, ‘‘ Are these ‘com- 
bines’ a good or desirable thing!” Where two 
or more firms were in the front rank of their 
trade, and had had the foresight and courage to 
keep abreast with the times, both in machinery 
and management, it was a good thing to 
combine to limit the intensity of competition, 
but it must strong enough to prevent 
outsiders from intruding into the trade. Such 
a combine might have a reasonable hope, with 
flicient ag t, of maintaining a reason- 
ably profitable scale of prices, On the other 
hand, when a number of concerns combined, 
several of which were old and practicaliy obsolete, 
with old methods and machinery, and which had 
not kept ‘‘up to the times,” or kept a proper 
depreciation account, and which had been valued 
for floating purposes, with a large sum put down 
for worthless so-called ‘‘ patent rights,” good- 
will, formation expenses, &c.; in other words, a 
concern worth only £1, and represented to the 
public as worth £2, in such a combine minor 
eeonomies might be effected for a time, and if 
trade was “‘ booming” there might be a show of 
prosperity for a little while, but there could be 
no true success, and ultimate disaster was certain. 
Speaking of combines generally, there was a 
great danger of over capitalising; of being 
arbitrary, and interfering with the freedom of 
commerce, in the hope of securing large profits ; 
of using wrongly their enormous power over the 
labour cngnaee in the industry. There was 
danger of such a combine finding itself competent 
to undertake more business than it ; 
sales became unequal to the production, and 
underbidding took place until the cutting of 
prices had sunk the weaker firms, and driven 
profits away. There was also an end to all 
personal friendly contact between employers and 
employed as at present; the personality of the 
workman deteriorated ; he became a mere labour 
machine ; the work was so specialised that he 
worked at the same part of a process year in year 
out, without any incentive for thought, or en- 
couragement to use his abilities to the best ad- 
vantage ; the possibilities of advancement and 
emolument were fewer, and there was little room 
for the ambition of the workman, with the result 
that he gradually lost the individuality which 
—— had done so much to make England 
grea’ 














ENGINEERING NOTES FROM 
SOUTH AFRICA. 


(From our own Correspondent.) 


THE proposal of the Cape Government to con- 
struct the 150 miles of the line from Port Elizabeth 
to Avontuur, of 2ft. 6in. gauge, has roused a great 
deal of discussion as to the relative merits of light 
and standard railways. There is little doubt that 
a grave mistake was made in the original con- 
struction of the Cape railways in selecting the 
3ft. 6in. gauge and 45 |b, rails, A proper 
permanent way might have been put down for 
pi’ little more than the cost of the existing line, 
and this extra original outlay would have saved 
much subsequent trouble and expense. While, 
however, this principle is quite established as 
regards main lines, it does not prevent one from 
recognising that a narrow gauge may be success- 
fully adopted for ‘‘ feeder” lines. The adoption 
of this Avontuur line by the Cape Parliament 
practically makes the introduction of the light 
— into South Africa as a public institution, 
though there are one or two narrow-gauge 
railways of some length already at work in con- 
nection with the Cape Copper Company and other 
mining companies. Another subject of discussion 
in to the railway policy of the Cape 
Government has been the new clause introduced 
into the contract with the Thames Ironworks 
Company, which calls upon that concern to 
immediately commence the construction of the 
lines it has in hand. It is contended by the 
advocates of the company that this clause is a 
distinct breach of the original agreement between 
the Government and the company. 

A big sewerage contract will shortly be in the 
market in connection with the improved sanita- 
tion of Johannesburg. The Government con- 
cession, by which a private individual was given 
power to establish a sewerage system, and to 
charge householders certain annual rates for its 
use, has been cancelled, owing to the energetic 
appealsof the Town Council. Thelast-named body, 
however, is in such an unfortunate financial posi- 
tion that it cannot hope ta raise a loan to enable 





it to itself carry out such a scheme, It there- 
fore proposes to call for tenders from engineering 
firms or contractors who will undertake to lay 
out an adequate system of sewerage, and to run 
the service on a pre-arranged tariff. The Council 
is now conferring with the Government as to the 
terms of this pro contract. I may mention 
that something like £6000 has been spent, at one 
time and another, in obtaining expert opinion 
— the sanitation of Johannesburg, and Mr. 
Aburrow, the town engineer, paid a visit to 
Europe to study and report upon the latest sys- 
tems of sewerage. 

The Cape Parliament has refused to sanction 
the proposed loan of £250,000 to pay for the 
extension of the breakwater in Table Bay. The 
Harbour Board supported this expenditure by 
the evidence of expert engineers that the exten- 
sion is necessary for the safety of shipping. It is 
also important from animperial point of view in 
case of war. The East London Harbour Board’s 
loan of £120,000 has been authorised, however. 

I hear good accounts of the German electric rock 
drill to which I referred in this correspondence 
some weeks ago. It has been working for some 
weeks past in the Lancaster mines, and is stated 
t drill quickly and well, and to be easily mani- 
pulated, Nothing is as yet established as regards 
working costs, but since it is claimed that the 
electric drill works with 2-horse power against the 
13 or 15-horse power required for a compressed 
air drill, its merits would appear to extend to this 
important particular. The experimental machine 
at the Lancaster mine uses a fin. bit, with 1}in. 
chisel, and with a stroke of 1}in. to 2in. delivers 
300 blows a minute. Electric power is conducted 
to any desirable working point, where a reel of 
wire is fixed, which, by uncoiling, permits the 
drill to be moved to any distance required. A 
motor of about 250 lb. weight, fitted with handles 
for lifting the rollers—for which wheels might 
well be substituted—for travelling in the drive, 
is attached to the wire, and power to drive the 
drill can be switched on or off at will. Attached 
to the motor is a hose, about 8ft. in length, con- 
taining a pliable wire to convey the driving 
power from the motor to a fly-wheel, which drives 
a cam shaft, which, revolving rapidly, causes a 
continuous succession of rapid blows to be struck 
by the drill. Two strong steel springs acting on 
the haft of the drill induce a recoil equal to the 
delivery of the blow, so that any chance of the 
drill jamming is obviated. The force of the drill 
is directed in the same manner as with the air 
drills, the box being about 24ft. in length. The 
drill is attached to a heavy steel column, of about 
400 lb. weight, and one of the difficulties to be 
overcome is that, owing to the strength of the 
pressure of the motive power, an arm fixed to 
the column will not stand the strain, so that the 
column must be moved when a new line of holes 
has to be commenced. 

Electric power for mining purposes generally 
is receiving a good deal of attention on the Wit- 
watersrand just now, and all its possible develop- 
ments are receiving the attention of engineers. 
Mr. A. W. K. Preria, an American electrician 
who has had much to do with this work, read a 

per the other day before the South African 

lectrical Engineers on ‘‘ Electrical Pumps.” He 
spoke in favour of three-throw pumps, with 
cranks following one another at angles of 120 deg., 
and driven from the motor by a single reduction. 

Considering the recent lengthy discussion in 
THE ENGINEER on “ Railway Speeds,” it may 
interest some of your readers to know that the 
advisability of allowing locomotive drivers to 
make up time has been attracting some attention 
in South Africa. Drivers in “this country are 
allowed a good deal of latitude over certain 
sections of line. It is declared that a recent 
accident in Rhodesia was the result of running in 
excess of the booked speed, and in Natal a 
Government inquiry has resulted in putting down 
the Botha’s disaster to this cause. Of course, 
fast running on South African lines, with their 
light rails and sharp curves, isa very different 
kind of exercise to what it is in England. 








LAUNCHES AND TRIAL TRIPS. 


Kum Sano; built by, Sir Raylton Dixon and 
Co.; to the order of, Messrs, The Indo-China 
Steam Navigation Company, Limited; dimen- 
sions, 346ft., 43ft. 2in., 28ft. 64in.; engines, 
triple-expansion, 244in., 40in., 67in., by 45in., 
pressure 1801b.; constructed by, Messrs. Thomas 
Richardson and Son, Limited ; launch, January 
12th. 

Rav ; built by, Wm. Gray and Co., Limited ; 
to the order of, Jacob R. Olsen, of Bergen ; 
dimensions, 336ft., 47ft., 24ft. 10in.; engines, 
triple-expansion, 24in., 38in., 64in., by 42in., 
pressure 1601b.; constructed by, Central Marine 
Engine Works ; trial trip, January 12th, 

ROMNEY, cattle steamer ; built by, Sir Raylton 
Dixon and Co., Limited ; to the order of, Messrs. 
Lamport and Holt; dimensions, 393ft., 50ft. 3in., 
30ft. 6in.; engines, triple-expansion, 274in., 44in., 
75in., by 48in., pressure 1801b.; constructed by, 
Messrs, Thomas Richardson and Sons, Limited ; 
launch, January 13th. , 











ALMANACS, DIARIES, &c. 


From the Niles Tool Works Company, 
Hamilton, Ohio, U.S.A., we have received a 
highly artistic table calendar suitable for the 
drawing-room, on which is depicted a scene from 
‘“ As You Like It.” This production seems to us 
a distinct departure from the usual engineers’ 
almanack, 

Mr. John Thompson’s idea, of Wolverhampton, 
is rather neat, and takes the form of a waistcoat 
pocket card case and calendar. 

From Messrs. Cochran and Co., of Birkenhead, 
and Messrs. Nalder Brothers and Thompson, we 
have received wall calendars of the “ tear-off” 
pattern. 








TRADE AND BvusINEss ANNOUNCEMENTS, — 
Messrs. Vivian, Younger, and Bond, 117, Leaden- 
hall-street, have been appointed sole agents for 
the Warren Foundry and Machine Co., of 
Phillipsburgh, N.J., and New York, 





THE PATENT JOURNAL. 
Condensed from “ The | om Oficial Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘“‘communicated” the 
name and address of the communicating party are 
printed in italics. 


5th January, 1899. 


217. Tusgs, E. J. Wickenden, London. 

218. Pituas for Execrric INsTALLaTions, J. Miihlen- 
thaler, Barmen, German: 

219, FoLpING APPARATUS 
Barmen, Germany. 

220. Borers, J. Carnegie, H. L. Ebsen, and W. J. 
Kennedy, New York. 

221. Fixinc Swine Looxine Gtasses at any ANGLE, 
W. Page, London. 

222. Cycie Framg, 8. Tovey, Erdington. 

223. MouLpiInG Sanp, T. 8. Clapham and J. Crabtree, 


for Envevorsgs, E. Fischer, 


Ler 
= umpa, A. J. Tonge, J. Tonge, jun., and E. Eaves, 


ley. 
225. Convertinc Yeast into Biscuit, A. J. Oxford, 
Walton-on-Trent. 
226. Lamps for Carriacgs, F. Goodwin, Birmingham. 
227. Securinc Knoss to Sprnpigs, J. Taylor, Bir- 
m: 3 
228. Fire-cuarps for Domestic Fireptaces, L. Red- 
mayne, Sheffield. 
229. FiLUurp- PRessURE RoTrary Motors, W. Mair, 


Dundee. 
230. Ioxittnc Mecuanisms for SHELLS, H. R. Walker, 
verpool. 
Automatic Sarge Deposir Apparatus, H. R. 
Walker, Liverpool. 
232. BrusHes for ScHoot Srares, J. Gill, Birming- 


233. MERIDIAN ALTITUDE Finpers, W. Ledden, Liver- 


poo! 

284. Ort Cake and Frepinc Cake Presszs, F. Hall, 
Liverpool. 

235, PotisHinc Surraces, C. P. Dunstone and E. 
Gadsby, Birmingham. 

236. Courtine of RatLway Venicies, H. C. Harper, 
London. 

237. SEPARATING CRUSHED MINERALS, F. Mitls, Nor- 
wich. 

238. CrysTaLLisep Fruit Juices, T. R. Evenden, 
Heathfield, Sussex. 

239. Sewinec and Priartinc Macaines, J. K. Mac- 
donald.—( The Singer Manufacturing Company, United 


tates. 
240. The“ Gorpon Enarnxg,” P. B. Wilson, Burnbrae 
Lenzie, N.B. 
241. LuspricaTinec Batt Brarinos, A. Wenck and O. 
von Giese, Glasgow. 
242. Give Pors, F. J. Pettit and V. A. Rettich, 


ndon. 
243. TrEaTING PaotoaraPHic Surracss, W. F. Craw- 
ford, London, 
Boors, F. W. Farr, London. 
245. gata J. E. Williams and J. T. Walford, 


on. 

246. Reserve Siipper Brake for Cycies, C. G. Wood- 
house, ay: 

247. Drivinc Gear for VeLocipepes, W. H. Hirst, 


mdon. 

248. Device for Crank Drivinc Gear, A. Meyer, 
London. 

249. AppLyinc Bronze Powpers, V. Bauer and J. A. 
jieb, London. 

gg ea ne Cuarns for VeLocipepgs, H. Andrews, 


251. Macuings for SkEDING Porators, V. Korejs, J. 


Khebl, V. Stibinger, J. Korejs, and H. Sipek, 
ndon. 

252. IncanDESCENT Ex.ecrric Lamps, J. T. Lister, 
mdon. 


253. Gas Burners, E. J. Dolan, London. 

254. Lance Suarts, A. Vickery, London. 

255. FIRE-LIGHTERS, K. Nordin, London. 

256. ANTHRAQUINONE Derivatives, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany. 

257. — of Brypinc Books, J. Lewthwaite, 

mdon. 

258. Typewriter, A. McK. Cochrane, London. 

259. Raitway SIGNALLING Macurngs, F. P. Clifford, 

mdon. 

260. Corron Gin Rouuers, A. G. Brookes.—({M. Prior, 
United States.) 

261. Hanpies for Cricket Bats, B. Warsop, London. 

262. — Wash for the Harr, A. Henkel, 

ndon. 

263. Sewinc Macuineg, H. H. Lake.—(J/. BE. Bertrand, 
United States.) 

264. — Lamp, H. H. Lake.—({R. L. Doran, United 
States. 

265. Srergoscorges, H. H. Lake.—(Knackstedt and 

Nather, Germany.) 

266. NON-REFILLABLE Bort sg, F. Busse, London. 

267. Macuine for Szatina Envevorss, L. M. Nielsen, 


ndon, 

268. Macuine for OpgNtnG Enve.oprs, L. M. Neilsen, 
London. 

269. Macuine for Stampinc Enve.opgs, L. M. Neilsen, 
London, 

270. Preventina Botrie Re-FILuine, J. P. A. Chau- 
mont, London. 

271, Non-stippinc Device for Tires, J. Wyatt, jun., 
London. 

72. Matcu-sox, 8. van Buskirk, London. 

278. CompRESSED AIR CARBURETTERS, J. McIntyre, 
London. 

274. ArTicLES of Pressep Woop, W. P. Thompson, 


verpool. é 
275. CLEaNnsING of Piece Goops, G. Grandage, Liver- 


3. Casks for Hoxtpina Music Sueets, J. Isely, 
London. 

277. Tires, H. J. La Force, London. 

278. ELECTRICALLY-PROPELLED VEHICLES, W. Peck, 
London. 

279. Manuracturg of Sopium Cyanipg, G. W. John- 
son.—(The Deutsche Gold and Silver Scheide-Anstalt 
vormals Roessler, Germany.) 

280. CHAIN-DRIVEN CycuEs, H. Beeston, London. 

281. Ienitrnc Gas Enornes, F. W. Lanchester, 


London. 

282. MANUFACTURE of LiTHium Sa.ts, C. D. Abel.— 
(Chemische Fabrik Rhenania, Germany.) 

283. Compounps of Casgin, C. D. Abel.—(Chemische 
Fabrik Rhenania, Germany.) 

284. Compounps of CasgIN with Potassium PHOSPHATE, 

. D. Abel.-{Chemische Fabrik Rh ia, Germany.) 

285. SutpHuR TrioxipE, O. Imray.—({The Farbwerke 
v 's Meister, Lweius, and Briining, Germany.) 

286. ManuracturE of Dysgsturrs, O. Imray.—(The 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

287. CooLina AppLiances for CuRRENT Morors, Sie- 
mens Bros. and Co., Ltd.—({Siemens and Halske, 
Actiengesellschaft, Germany.) 

288. SEED-SEPARATING Macuings, N. Heid, London. 

289. AppaRaTus for Bomtinc Mitk, M. F. Krogh, 


on. 
290. CARBURETTTORS, E. N. D. Georis, London. 
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291. Sew Runaway Horssgs, J. Y. W. MacAlister, 
ndon. 

292. Carpine Enornss, E. H. Gillett and J. Fogg, 
Chorley, Lancs. 

298. KuEgcrricaAL Reaction Corts, A. E. Baines, 
London. 

294. Hanp Trucks, J. Kirk, Derby. 

295. Pressgs for Cicars, T. Riley, jun., Nottingham. 





~ }- > rane for AceTYLENE Gas Lamps, J. Holland, 

elfast. 

297. DeracHABLE Pygumatic Ting, F. G. Potter, 
Norwich. 

298. Puttey Bearinos, G. F. G. Hooper and J. W. 
Hartley, London. 

299. SetvacEe Motions of Weavine Looms, J. Snowden, 
Burnley. 

800. Conveyinc Compressep Air, W. M. Farrar, 
Kingston-on-Thames. 

801. Lanp Rotiers, E. B. Reece and E. Brown, 
Kingston-on-Thames. 

802. A New Toy, F. C. Meislahn, Kingston-on- 
Thames, 

308. Raitway Raits. W. W. McLauchlan, Manchester. 

304. Furnaces for TrEaTING LEAD Orgs, L. Correa, 
Manchester. 

805. Cycte Frames, P. C. Harley and BR. Saunders, 
London. 

306. Lacinc Boots, W. Clemens, Glasgow. 

307. Driving Gear of VxLocipEpEs, G. Lyons, 
Coventry. 

308. CycLk Brakes, G. Lyons, Coventry. 

809. FIBRE-SPREADING Frames, J. Barbour and J. 
Combe, Halifax. 

310. Encing Counters, C. McLeod, Liverpool. 

811. Lerrer Boxes, J. Pagdin and T. Fazackerley, 
Rotherham. 

312. FLower-pots, E. Brown, London. 

813. Macurinery for TrLT1nG Street, J. Sheldon, Mose- 
ley, near Birmi 

314. Toot for Us in Consrructine Cycias, G. E. 
Wadsworth, Birmingham. 

815. Buinp Fo.prnes, J. Oxley and G. Howe, London. 

$16. CycLe Brake Mecuanism, H. W. James, Bir 
mingham. 

817. ExtineuisHinc Fires in Crngematocrapus, B. 
van der Werff, Birmingham. 

318. Cycie Lamps, E. G. Naylor, Birmingham. 

819. PeRamBULATOR Hoop Firrincs, G. Moore, jun., 
Birmingham. 

320. Apparatus to Assist Hearne, 8. B. Powar, Man- 
chester. 

$21. NaILLess HorsgsHogs, W. Windridge, Coventry. 

$22. Fiy-wueets, W. J. Brewer and J. E. Cooper, 
Stockton-on-Tees. 

823. Sreerine Macurnery, J. L. Boothman, Glasgow. 

824. Removine Rvusi .iom Iron, G. J. C. Marie, Baron 
de Liebhaber, London. 

$25. Oorpoor Szats, W. English, Manchester. 

826. PorTasLe UMBRELLA SHow Cask, T. P. Whittick, 


iverpool. 

$27. Wreatu Cass, J. Lambert and G, Chatfield, 
effield. 

$28. Loapine of SHot-cun Cartripors, H. J. Harriss, 


mdon. 
$29. MouLpinc GeLaTine Sweets, A. E. McDermid, 


for Tureap Screwine, C. Anderson, 
Liverpool. 

831. Szat-Locks, J. Tourtel, London. 

332. PHoToGRAPHIC APPARATUS, 


Glasgow. 

333. Secret Purss, C. F. E. Ruge, Birmingham. 

834. AUTOMATICALLY OPENING .0ors, J. Rigby and W. 
R. Taylor, London. 

385. Stocxinc Suspenpgers, A. G. Herbert, F. W. 
Amsden, and F. R. Baker, Birmingham. 

336. SIGNALLING Apparatus, C. 8S. Roe and F. T. Johu- 
son, London. 

337. New CoIN-FREED Game, R. E. Wickes, London. 

338. Evecrric Arc Lamp, G. W. Morgan, Aberdeen. 

889. Lawn Tennis Rackets, A. Thomas and A. A. 
Trimmings, London. 

340. Motors, F. O’C. Prince and T. J. Scrutton, 
London. 

341. Heatine and Cooxine Firepiace, E. Rowland, 

mdon. 

$42. Progecrites, W. T. Clark, London. 

348. Screw Nozz.e for O1L-cans, G. H. Williamson, 
London. 

344. Stopprna Device for Twistinc Frames, J. F. 
Gérard, London. 

345. Fireproor Compositions, H. V. Simpson and 
the British Non-Flanmmable Wood Company, Ltd., 


L. Neumayer, 


mdon. 
$46. Prgumatic Tires for Ventcves, A. F. W. Vellére, 
London, 
$47. Sprines for VeLocipepes, A. King, London. 
848. Macuine for Mowrne Grass, E. J. Zimmermann, 
ndon. 
349. VentiLators, &, Tuttle, London. 


850, AmaLGaMATION of CrusHED Orgs, G. Fischer, 
London. : 
351. Coupiines for Ramway Cars, W. K. Kight, 
mdon. 
352. ALARMS for TRAVELLING Bacs, H. Silberholtz, 
ndon. 
858. Doors for Rairtway CarriacEes, H. Bourne, 
Lond 


on. 

Manvracture of Toy Ficures, T. Browne, 
London. 

855. CoIN-cONTROLLED Apparatus, H. G. Bucknell, 


mdon. 

856. MaTERIALs for ELectric Lieutine, L. W. Gans, 
mdon. 

857. Woven Fasrics, T. W. Mark, Liverpool. : 

$58. METALLIC BepsTgaps, W. H. Osborn, Birming- 


359. MouLpInc TorLet Comas, H. Traun, London. 

860. Braxss, P. W. Northey, A. E. T. Dudgeon, and 
The Electric Motive Power Company, Limited, 
London. 

$61. Movutps for Castine LEADEN Benps, E. Day, 
London. 

362. ExTractine ProropiasM from Yeast, H. V. Laer, 
London. 

363. WaTERPROOF Fasrics, A. G. Proctor.—(P. R. Brad- 
ley, United States.) 

364. Guns, A. T. Dawson, G. T. Buckham, and C. A. 
Larsson, London. 

365. TREATMENT of GeLatine, J. W. Bevan, London. 

866. CARRIER for BRAIDING MACHINES, R. M. Thompson, 
London. 

367. CANDLESTICKS, G. Castleden, London. 

368. Fices for Lerrers or Documents, G. Castleden, 
London. 

369. CANDLE Lamps, G. Castleden. 

870. Apparatus for Dryina Tra, E. G. Scott, 
London. 

871. Metat Cans, E. F. Griffin and W. E. Higgs, 
London. 

372. Apparatus for MgasurinG Liquips, H. Berger, 


London. 
73. STircHiInc Macuinges, E. Emch and F. Boss, 
London. : 
874. ConsTrucTION of Pxacarps, E. Bannies, 


London. 
$75. Macazing Linotype Macutyss, C. A. Albrecht, 


London, 
376. ConnecTINc RUDDERHEADS to Ruppers, E. L. 


Martin, Chelmsford 
7th January, 1899. 


877. CLoTHine for THEATRICAL Dancrno, A. J. Neville, 


London. ‘ 
$78. FLuip-prEssuRE Steam Motors, P. F. Oddie, 


ndon. 
$79. Nam Extracter, K. Proctor and F. Butterfield, 


Burnley, cs. 

380. Switcues for Execrric Lamps, C. A. Lee, 
London. 

881. Preventine Dravaut, R. Heginbotham, Ashton- 
under-Lyne. 

882.  AXLE-Box, J. and F. Kenworthy, Hudders- 


field. 
$83. Sarety SusTarntnc CyciEs, R. Howarth, South- 


port. 
884. Tosacco Piper, J. W. Walker, Hull. 
885. Device for Branpine Corks, J. Hunter, 


Ww. 
886. Swiss Empromery Macurne, J. Slack, Nottings 
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387. eee for InsuLators, F. Untenberg, Liver 
,;OoL, 

388. Bicycirs, J. Brunton, sen., Glasgow. 

389. KuygomaTocRaPH Apparatus, C. W. Hollis, Not- 
tingham. 

390. DISPLAYING ADVERTISEMENTS, J. Whitehead, Bir- 
mingham. 

891. Towers and Skrs-saws, J. Gardner, Man- 
chester. 

892. Bansrsrs for Doors of Rooms, H. R. Antcliff, 
sirmingham. 

293 Paorgctor for INCANDESCENT MaNTLEs, W. Godsell, 
au udon. 

294. Buvantne INFLAMMABLE FLurps, J. 8. Goodwin, 
London. 

895. Fixing Cranks to Bicycies, S. E. Astbury, 
Wolverhampton. 

89%. Supports for Box Irons, G. E. Martin, Wolver- 
hampton. 

397. BoriEers, J. C. Tinker, Bradford. 

898. PLusHes Woven Face to Facer, W. Ktipper, Man- 
chester. 

899 REGENERATIVE FuRNACE FLvuEs, W. Gordon, Man- 
chester. 

400. Supportinac Apparatus for Cycixs, J. Taylor, 
Birmingham. 

401. ATMOSPHERIC Burners for Gas, H. O. Strong, 
Bristol. 

402. Piprs for Smoxtne Tosacco, H. Mills, London. 

403. Rawmers for Orpyancr, T. C. Fenton, 
London. 

404. Freep-waTER PuriFiER, &c., G. W. Laughton, 
London. 

405. Suurrer, A. Eckstein and R. P. Eidsforth, 
Salford. 

406. Woop Froorine, J. and C. Temperley, London. 

407. INsuLaTED OvERHEAD Conpvuctors, E, Dussek, 
London. 

408. Srartinc Expiosion Morors, E. Estcourt, 
London. 

409. Cameras, H. H. Shanks and P. B. W. Kershaw, 
London, 

410. Latrag Face- priate Jaws, T. W. Barber, 
London. 

411. Maxixc Bossrns, A. M. Grimond and J. Crigh- 
ton, Dundee. 

412. PHoroarapuic Tray, J. Henderson, Aberdeen. 

413. Carrs for Rartway Rats, R. F. Hamilton, 
London. 

414. Boors, B. C. Smith, London. 

415. Or_cans, 8S. Broadbear, London. 

416. Ececrricat Heaters, A. Barman, London. 

417. Parst for Roorinc Marx‘riat, C. N. Nielsen, 
London. 

418. Propuctnc ProrocrapPHic Picrurss, C. Raleigh, 
London. 

419. Suips’ Davirs, M. Hansen, London. 

420. Cuan Wevpino, G. I. Gardner and H. Lane, 
London. 

421. Liyxs of Mortistnc Cx#arys, E. S. Higgins, 
London. 

Evectrric Licut Switcues, C. E. Campbell, 

London. 

423. DRAIN-DISINFECTING Apparatus, C. T. Kingzett, 
London. 

424. Curtina Toncs, E. Edwards.—(Z. Klingav/, 
Germany.) 

425. Fastenina Lamp Covers, W. P. Thompson.—{0. 
Scharlach, Germany.) 

426. Strver Cans, J. Burtinshaw, Manchester. 

427. Icnrrers for Gas Enorves, W. H. Cotton, 

mdon. 

428. OverRHEAD Traction Apparatus, C. A. Mary, 
London. 

429. Sapp.E Cup for Cyciss, &c., J. Thomas, London. 

430. PLates for SEPARATING WEED SEEDs, N. Heid, 
London. 

431. Seatine Junctions of Srrives, A. Coroneo, 
London. 

482. CHaLtK Recepracie, A. E. Wilson and W. H. 
Bowchier, London. 

433. Prenctt Cass, E. C. Vaudrey, London. 

424. WaTeR-CLoseT FLUsHING Apparatus, C. Nuber, 
London. 

435. Umpreita Sarety Apparatus, J. P. Maginnis, 


mdon. 

436. Brrtrarp Cugs and Rests, J. P. Mannock, 
ondon. 

437. Bice Packets, C. E. Horner, London. 

438. Trres, J. Sendall, London. 

439. GLass-wiprnc Macuine, 8. G. Ashby and G. 
Wehrle, London. 

440. Furnaces, J. E. Dowson, London. 

441. Lamps for Heatinc Curtine Tonas, 8. N. Wolff, 
London. 

442. Topacco Prpgs, S. Wellington and R. Chapman, 
London. 

442. WEIGHT-LIFTING Recister, C. H. Roche, Ton- 
bridge, Kent. 

“~ a Tuerr of Hanppacs, R. Abrahams, 
zondon, 

445. Hypravitic Macatne Toors, C. Schumacher, 
London. 

446. Coottrso Topacco Pipk Smoke, A J. Ries, 
London. 

447. ADJUSTABLE TRAMMELS, J. Merritt and W. Weeds, 
London. 

9th January, 1899. 


418. Looms, W. H. Duckworth and W. Bowling, 
Halifax. 

449. ConTROLLING Stops of Orcans, R. Hope-Jones, 
London. 

450. Gas Stoves, J. D. Prior and H. J. Yates, Bir- 
mingham. 

451. Ripinc Breecues, J. A. Doherty, Eastbourne. 

452. Heap Rests, C. Whitaker and J. Ward, Don. 


caster. 
453. DupLEX WEIGHT ARRANGEMENT, J. Lord, Burn- 
1 


ey. 

454. CLorH-PREssiINc Apparatus, E. Dutch, Man- 
chester. 

455. KNIFE-SHARPENING INSTRUMENT, R. C. Watkins, 
London. 

456. Fioat for ANGLING, S. Brooks, Manchester. 

457. Locks, 8. Mendel, Manchester. 

458. Bowts, 8. Mendel, Manchester. 

459. Tea Cappy, E. Nissle and R. Anders, Dresden, 
Germany. 

460. Exevator for Carryinc Bopsins, R. Birtwistle, 
Manchester. 

461. Carryinc TexTILeE Mareriat, R. Birtwistle, 
Manchester. 

562. Arc Lamps and Lanterns, E. J. Shaw, Walsall. 

463. Case for Hotptnc Fisn Hooks, W. Smallwood, 
Birmingham 

464. Apsustine FisHinc Tackie, W. Smallwood, Bir- 
mingham. 

465. Etecrric Junction Boxss, J. Whitcher, Isle of 
Wight. 

466. InTERvAL ComrusTion Encrng, J. G. A. Kitchen, 
Manchester. 

467. Stirreners for WEARING APPAREL, A. Vorwerk, 
Barmen, Germany. 

468, Braxss, P. Weir, Bristol. 

469. Braces, G. Hunter, Glasgow. 

470. A Contrxvous Kin, J. H. and J. W. Cooper, 
Wheatley, Oxon. 

471. Cycre Ting, L. A. Griffith and J. H. Wilson, 
Paisley. 

472. AckTYLeNE Gas Generator, J. Guivt and N. A. 
Aubertin, Loadon, 

473. Duck Trap, A. W. Partridge, Saham Toney, near 
Watton, Norfolk. 

474. Manvuracture of Bricks, E. Springborn, 
London 

? > aati Coat Briquetrss, A. Zendroni, 
sonaon, 

476. Cutting Macuine, A. Edmunds and W. Nasch, 
London. 

477. Fastentnos, H. Brockelbank, London. 

478. YARN-WINDING Macuing, H. Wildt, London. 

- StcHTING MecHANISM for ORDNANCE, C. F, Jeansén, 
oncon, 





480. Sprinc Matrress, A. G. Souvy, London. 

481. Screens, T. Swingler, jun., and R. Hinman, 
London. 

482. Spanner, T. B. Othen, London. 

483. Letrrers for ADVERTISEMENT Sians, A. Cowell, 
London. 

484. Power Hammers, W. R. Renshaw, Stoke-on- 
Trent. 


485. TrLEGRApHIC Revays, R. W. Paul, London. 

486. TAKING ANIMATED PHotocrapHs, R. W. Paul, 
London. 

487. TRANSFORMING RoTaRy MoveMENT, R. W. Paul, 
Londor, 

488. Gas RecuLator, F. Eldridge and W. Shipham, 
Brentford. 

489. PHonogRapHic Apparatus, A. 8S. Bowley, 
London. 

490. EcecrricaL Transmitrers, H. W. Sullivan, 
London. 

491. Syrinecr for Horticutrurat Purposss, G. F. 
Strawson, London. 

492. AGRICULTURAL Pomp, G. F. Strawson, London. 

493. CarryinGc Piates through Fiuips, W. Morris, 
London. 

494. Vatves for Psyeumatic Tires, F. Pudney, 
London. 

495. Mortar Boxes, The New Steam Stamp Mill 
Syndicate, Ltd., and C. 8. Madan, London. 

4°6. Mortar Boxes, The New Steam Stamp Mill 
Syndicate, Ltd., and C. S. Madan, London. 

497. AckTYLENE Gas Lamps, J. H. Barry, London. 

498. Stgam-actuaTED Motors, R. J. Hodges, Dun- 
stable, Beds. 

49). Cut~prey’s Mair Carts, J. Smith, Ilford. 

500. SuppLyrne Arr to Furnacss, F. Weber, jun., and 
W. Borchert, London. 

501. PREvENTING Spreapine of Fire, J. Backhouse, 
Liverpool. 

592. Swivec Firrine for Razor Srrops, 8. Smith, 
Birming \e 

503. PicttRE Frames, E, Belzon and P. Royer, 
London. 

504. Lirtina Fiurps from Suarrs, F. M. McLarty, 

ndon. 

505. Recrerocat:ne Car Enornes, J. McIntyre, 
London. 

503. Wasnine Boarps, H. J. Haddan.—(M. Rothen- 
biicher, Germany.) 

507. ARTIFICIAL Frowers, E. M. Angel and J. Andrade 
and Co., London. 

508. Pneumatic Matt-prum, F. Kniittel and The 
Berliner Actiengesellschaft fiir Eisengiesserei und 
Maschinenfabrikation, London. 

509. Omnteusss, 8. Straker, London. 

510. CompressED Corrrr Tasuets, J. F. de Lacerda, 
London. 

511. Cryper Breakers for Fornack Grates, J. 
Kudlics, London. 

512. Fittrrinc Apparatus for Brrr, H. E. Brittin, 
London. 

513. System f.r Proviprnc ADDITIONAL Sgcuarry for 
Sarss, H. F. and I. Freed, D. K. Clink, and G. J. 
Reed, London. 

514. Execrric Arc Lamps, The Davy Electrical 
+ ce gaata Company, Limited, and J. L. E. Daniel, 

ndon. 

515. CLosrnc Umpreias, E. Kleber and H. Wagner, 
London. 

516. TELEGRAPHIC RECEIVING INSTRUMENTS, A. Muir- 

ead, gow. 

517. Typgwrittnc TELEGRAPH Apparatus, C. D. 
Abel. — (Siemens and Halske Aktiengesellschaft, 
Germany.) 

518. REGISTERING WRITTEN Lines, C. Chumley, 

ndon. 

519. RecREATION Apparatus, A. L. Baird, London. 

520. Enorygs, A. J. Boult.—(R. Coutant-Dujour and E. 
Salison, France.) 

521. Frames for PHorocrapns, &c., I. Heymann, 
London. 

522. CompounpD Gass and Mera Ptarss, P. T. Sievert, 
London. 

523. Rock -EXCAVATING APPLIANcEs, L. W. Sterne, 
London. 

524. ALarmM CLockworRK Mecuanism, L. Schiff, 
London. 

525. Rops, T. G. Stevens, London. 

526. Boot Tress, T. G. Stevens, London. 

27. Cirps, U. Dudley, London. 

528. Ovens, P. Pfleiderer, London. 

29. Exnctne Vatves, T. Hughes and W. E. Millett, 
London. 

530. MUUIIPLE-EXPANSION Enorngs, A. H. Crockford, 
London. 

531. Macuines for HERMETICALLY-CLOSING VESSELS, 
C. F. Mendham, E. F. Griffin, and W. E. Higgs, 
London. 

532. Governors, A. S. Robinson, London. 

533. Letrer Sueets, W. B. Manussohn, London. 
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534. Encings WorRKED by Liquips, J. R. Swift, St. 
Neots. 


eots. 

585. Hyorentc ARwy Equipment, F. P. Staples, 
ondon. 

536. Device for ADVERTISING PuRPosEs, F. Alcock, 

ndon. 

537. Ececrric MAINS PressuRE Apparatus, J. 8. 
Highfield, St. Helens. 

538. Locxinc Doors of Hoists, J. Goddard, Ashton- 
under-Lyne. 

589. TrREaTING UsEep Hops, L. Wardel, Burton-on- 


ent. 
540. OPERATING ELxecTro-motors, P. V. McMahon, 
London. 
541. Optrometers, T. B. Jebb, Kingston-on-Thames. 
542. Turntnc Cakes, C. E. Macduffee, Kingston-on- 


ames. 

548. Drawers, W. 8. Alter and E. W. Anchors, Kings- 
ton-on-Thames. 

544. New Sarrt Coriar, F. A. Richardson, Maid- 
stone. 

545. Bunsen Burners, W. Gordon, Manchester. 

546. MeasurinG Stranpino Timper, H. J. Forster, 
Glasgow. 

547. Dritts, J. Jenkins, Glasgow. 

548. DIAMOND-EDGED TzxETH, V. Hartley, London. 

549. Opaque Rertectors, D. Herman, Manchester. 

550. Brake for Rartway Waacons, W. 8. Laycock, 
Sheffield. 

551. ANGLERS’ PLummeEt, R. Gardiner and A. Gander- 
ton, Birmingham. 

552. MANUFACTURE of WuiTE Lap, A. C. J. Charlier, 


lasgow. 

558. Lapres’ Sxirt Bryprno, A. Nicholson and J. Hall, 
Manchester. 

554. Leap Pencits, C. H. Wilkinson, Manchester. 

555. Means for Purtryinc Water, J. Delattre, Man- 
chester. 

556. Divine Bgeuts, 8. Lake, Manchester. : 

557. Storinc Catcium Carpipg, L. White and T. 

* Geveran, Birmingham. 

558. Gimiet Porntep Screw Mecuanism, W. S. Webb, 
Birmingham. 

559. Loom SHutTrLte Tension Device, H. Pepper, 
Glasgow. 

560. OpTaInING Foop, G. W. and E. G. Charter, 
London. 

561. CoaL Stack and Crinpger Scregy, M. 8. Gorse, 
Nottingham. 

562. se oo ama and Veuicies, D. F. D. Turner, 


ey 

ye KS, O. Katzenberger, H. and C. M. Uhl, 

iw. 

564. Sounpinc Apparatus, Z. L. Tanner and J. B. 
Blish, Glasgow. 

565. Macuings for PRINTING WALL Paper, G. F. Jack- 
son, Manchester. 

566. Rottinc Merat Tuses, C. A. Allison.—({A. P. 
Alvord, United States.) 

567. Roturne MI11s, J. A. Hampton, West Bromwich. 

568. Hanp Trucks for Rainway Lvuacaas, H. C, 
Slingsby, Bradford, 





569. Betr Paste, J. Elliott, Kirkby-in-Ashfield, near 
Nottingham. 
570. Receptac tes for Domestic Rervuss, J. Griffiths, 
Manchester. 
571. Evecrric Lamp CLutcu Mecuanisy, H. V. James, 
Salford. 
72, Hanpies for Portmantgaux, T. F. Buckman, 
London. 
573. Doors, 0, Cobb, Glasgow. 
574. Davicr for Szecurinc Hanpies, W. L. H. Pope, 
Glasgow. 
575. MetHop of Smoxina Tosacco, E. L. Delaney, 
ond on, 
576. Drivina MecuanicaL Toys, E. Neiff, Halifax. 
577. Exrractina Om, T. C. Graham and J. H. and W. 
K. Kellogg, London, 
578. Sianat for Usk on Rariways, A. Witchurch, 
ndon. 
579. Bicyctk Gear, W. Bowers and G. 8. Dorwin, 
London. 
580. TeLepnone System, D, H. Wilson, London. 
581. WuHercs of Watcugs, R. and RK. L. Haylock, 
London. 
582. Ececrric Tramcars, J. Dugdill, Failsworth, near 
Manchester. 
583. Ling-THROWING AppaRaTus, W. Schermuly, 
London. 
584. Lirg-savine Apparatus, W. Schermuly, London. 
585. —- for Partine the Harr, G. Platzer, 
ndon. 
5°6. Compinep Pancit and Horner, F. C. Sutcliffe, 
London. 
587. AvuTomaTic VALVE ATracHMENTS, J. Winterflood, 
ndon. 
588. Cramps for Cycie Seat Posts, L. B. Gaylor, 
Londoa, 
589. Ferruues, E. G. Law, London. 
590. Tix Openers, B. Scott and G. H. Knight, 
London. 
591. Ironinc Macuines, J. B. Alliott and J. C. Lan- 
caster, London. 
592. a Lamps to Broyctzes, L, Goldschmidt, 
ndon. 
593. TrRaveLLinc Trunks, 8. Kahn and M. Polack, 
Iondon, 
594. PREVENTING CoLLisions at Sra, N. Ghérassimoff, 


ndon. 

595. Pens, J. H. Burton, London. 

596. Tupes for Pnrrumatic Tires, J, H. Driscoll, 
I ondon. 

Secvurina Scarrotp Poxks, P, Chassaing, 
London. 

3. Carcpren’s Carriages, D. and J, J. Simpson, 
ndon. 

599. Nosgpacs, G, Daws, London, 

600. Daivinc Mecnanism for Cycies, W. J. Storey, 
Lordon. 

€01. MetHop of Takina Pnotocrarus, C. Bernhoeft, 
London. 

602. Baty Castors, W. W. Bostwick, L>ndon. 

603. Hanp Irons, H. H. Lake.—(J. B. Miller, United 
States.) 

604. Lamps, W. B. Rulon and J. 8S. Keen, jun., 
London. 

€05. MiIppLINe-oRiInpING Apparatus, J. E, Mitchell, 
London. - 

606. InpicaTING PagssurE in Enornes, W. G. Little, 
London. 

607. Lamp Hotpers, 8. Falk.—(4. Zempliner, Austria- 
Hungary.) 

608. Cuarrs, C. Chipps, London. 

609. VeLocipepEs, M. W. Consett, London. 

610. Creanrnc the Epcgs of Sroygs in PrRinTING 
Macuinss, E. Edwards.—(F. Lutz and R. Goering, 
Germany.) 

6.1. Sgir-apsustinc Taps for Borries, C. James, 
London 

612. Brusa Macuings, W. P. Thompson.—{ McC. Young, 
United States.) 

6138. Barnep WIRE Fasteners, T. Isaac, London. 

614. Mernop of Nicut Sicna.iine, B. Behr, Liver- 


pool. 

615. Name-pLaTE, G. Brieger, Liverpool. 

616. Stoppers for Borries, T. M. Monaghan, Man- 
chester. 

617. Linorype Macarnes, W. H. Leck, F. C, Dolby, R. 
C. Elliott, C. Holliwell, P. C. Lawless, and W. J. Lewis, 


London. 
618. CisteRNs and Tanks, G. A. Webb and H. Whiterod, 
mdon. 
619. Sprnninc and Twistinc Macuines, W. Neubauer, 


London. 

620. Fitms for PHotocrarHic Purposss, J. T. Sandell, 
London. 

621. Spoots for Looms, J. C. Fell.—(C. and G. Brun, 
France. 

622. Recepractes for Matcues, H. A. T. Skyrme, 
London. 

623. Recutators for Gas Buryers, J. B. Stone, 
London. 

624. Cranks and Pepats for Cycrss, C. I. Faulkner, 
London. 

625. VELOCIPEDE - DRIVING MEcHanisM, J. R. Park, 
London. 

626. TeLePHonic InstRUMENTS, A. L. Baird.—(7. 
Barnet, New South Wales.) 

627. WorKING Meta, G. C. Marks -(The Merrill Pro- 
cess Steet Company, United States.) 

628. Pumps, F. Edwards, London. 

629. Pumps, F. Edwards, London. 

630. Arr Pumps, F. Edwards, London. 

631. INcANDEScCENT Burners, J. H. 
London. 

632, SrreEtT-caR Fenpers, H. Fiirstenau, London. 

633. TELEGRAPHS, F. Hachmann, C. Pfeifer, and C. 
Ernst, London. 

634. INTERNAL CompusTION ENcinEs, H. Sutton, 
London. 

685. ConTROLLING the SuppLy of Gas, C. Franzen, 
London. 

636. AckETYLENE Gas Geyerators, 0. Imray.—(C. W. 
Beck, United States.) 

637. Rorary Enaryegs, E. P. Kendall, E. D. Burnes, 
G. A. Dickey, and C. F. Smith, London. 

638. A Toy, E. P, Waterhouse, London. 

639. Fastentnac Curtains to Rops, 8. Taylor and 8. 
Buckler, London. 

€40. TRotiRY Brake, H. W. Wallace and G, H. Trow, 
Croydon. 


H. Duncan, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Oficial Gazette. 


613,838. Heaper ror SecTIoNAL StgaM GENERATORS, 
A. Heberer, Alameda, Cal.—Filed May 22nd, 1896. 
Claim.—The combination, with a header tube join- 
ing a number of steam generating tubes together, 
into which said tubes are inserted and fixed from one 


side; of a hand hole opening in the opposite side of 
the header tube over the end of the generating tube, 
a tapering ferrule fitted closely into said opening 
having its larger end portion extending part way into 
the header tube and the smaller end standing abeve 





the outside surface of said tube, a conical stoppor 
fitted to said ferrule with a soft metal packing ring, 
a screw-threaded stem on the stopper, a cap setting 
on the standing end of the ferrule ough which the 
stem extends to the outside, and a nut on said ster 
as a means of drawing up the stopper to a seat within 
the eoeing ferrule and the oP to a seat on the 
—_ end thereof, constructed for operation as set 
orth, 


613,864, PHospHorescent E.ectric Licutina, D. M, 
Moore, Newark, N.Y.—Filed December 17th, 1896, 

Claim.—(1) The combination with the vacuous 
receptacle, of a frame consisting of aluminium plates 
joined ther by rods of aluminium, said frame 

ving held in place by portions of the walls of the 
receptacle forced inward at the sides of said plates, a 
shaft journalled in bearings in this e, a break. 
wheel on said shaft, a contact brush bearing thereon, 
magnet armatures also on said shaft, and means 
exterior to said receptacle for rotating said armature 
with a continuous motion. (2) In a rotating inter. 
rupter contained in a sealed receptacle, © supporting 
aluminium frame anchored in the receptacle by 
indentations of its walls and having the working 
parts assembled upon it, said frame consisting of the 
end pieces B and C, and connecting-rods or strips, as 
and for the purpose described, (8) In a rotary inter- 
rupter, the combination with a sealed glass receptacle, 








of an aluminium frame independent of the structure 
of the receptacle consisting of the end pieces B and C, 
and connecting-rods or strips, and carrying the rotary 
parts properly assembled upon it, in combination 
with means for supporting said frame within the 
pee ier as and for the purpose described. (4) The 
combination in a rotary circuit interrupter, of a glass 
receiver, and a metal frame anms the rotary — 
and consisting of the end pieces B and C, and con. 
er or =. and held in ag by lugs 
formed by forcing the glass walls of the receive, 
inward at opposite sides of said end pieces. 


613,978. Anima. Suears, H. V. Dunn, Hurricane, 
W. Va.—Filed November 5th, 1897. 

Claim.—{1) An animal shears consisting of a pair of 
handles cutting blades thereon, and a spring for 
forcing said handles apart; with a pair of spring 
X-levers secured to and between the handles at both 
ends substantially as described, whereby the cuttiny 
blades are kept yieldingly in contact and the handles 
are also kept parallel when the shears are operated, 


613,978] 


substantially as and for the purpose described. (2) 
An animal shears consisting of a pair of handles cutting 
blades thereon, a spring for forcing said handles apart, 
and a pair of X-levers pivoted to each other and 
secured to and between the handles in such manner 
that the handles are thereby kept parallel when the 
shears are operated, and means for pressing the front 
ends of the levers in — directions, whereby the 
cutting blades are also thereby kept yieldingly in con- 
tact, substantially as described. 


614,453. MerHop or Manuracturinc Evectric 
CasxEs, S. Z. de Ferranti, Hollinwood, England.— 
Filed December 28th, 1897. 

Claim.—(1) The method of manufacturing electric 
cables for electric light and power distribution, which 
consists in first forming a circular standard conductor, 

pressing ductor to the shape of a part of a 
circle in cross section, insulati said ductor, and 
lastly laying a number of such conductors together 








forming an approximately cylindrical cable, as set 
forth. (2) e method of manufacturing electric 
cables for electrie light and power distribution which 
consists in first forming a circular stranded conductor, 
compressing said conductor to the shape of a part of a 
circle in cross section, wrapping said conductor 
spirally with strips of sheet insulation, laying a num- 
ber of such conductors together spirally to form an 
approximately cylindrical cable, and lastly, covering 
said cable with a leaden sheath, as set forth, 
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—_—__ 
THE OIL ENGINE FOR MOTOR CARS. 
No, III. 
IMPROVEMENTS, 


Fuel.—Heavy oil engines have hitherto vaporised the 
oil by means of heat before it has been drawn into the 
working cylinder, and these vaporisers may be divided 
into two classes: ( 1) Those in which the oil alone is 
forced into the hot vaporiser ; and (2) those in which the 
oil has been sprayed by means of air into the hot 
vaporiser. The first kind have suffered from the forma- 
tion of carbon owing to a portion of the oil being burnt, 
ie, the hydrogen being driven off too rapidly, which 
tends to form, if the vaporiser gets overheated, and to grow 
very rapidly, after it has once begun to form on the sides 
of the vaporiser where the incoming oil impinges. This 
rapid growth appears to be due to the incandescent rough 
and spongy surface which is offered to the incoming oil. 
The incandescent carbon thus formed is liable, in engines 
in which the vaporiser forms part of the combustion 
chamber, to pre-ignite the charge while being compressed ; 
this prevents high compressions and high speeds from 
being used successfully in such engines. 

The second kind are not satisfactory, because, if the 
temperature of the vaporiser gets too high, the incoming 
mixture would ignite—this prevents the vaporiser from 
being made a portion of the combustion chamber—and 
because there is a danger of the valve between the 
vaporiser and the cylinder allowing the explosion to fire 
back past it, and so ignite the mixture in the vaporiser 
itself. Further troubles with this form of vaporiser are 
due to the formation of carbon—though not so badly as 
in the first kind mentioned—and the tendency, especially 
when starting and the engine is cold, for the oil vapour 
which is being carried with the air to the cylinder to con- 
dense on the surfaces of the cold metal over which it has 


ass. 

in none of these engines is the oil—as gas—and the air 
thoroughly mixed together, and consequently complete 
combustion does not occur. This is conclusively proved 
by their high consumption of fuel. 

Ignition also is with these engines a source of trouble, 
and none of the devices tried are as satisfactory as could 
be wished, for the general reason that the temperature of 
the exploding mixture is extremely high and renders in- 
candescent any carbon deposits which form inside the 
combustion chamber. For low-speed stationary engines 
this difficulty is not soserious, because the water-jacketed 
cylinder walls having a larger proportionate surface are 
able to carry away the heat quicker, but for high-speed en- 
gines working at ahigh compression— and these are what 
are required for motor-car work—the heat generated in the 
combustion chamber is enormous, and renders any carbon 
particles sufficiently incandescent to cause premature 
ignition. This great heat also precludes the use of igni- 
tion devices, or of any rough-edged metal, inside the com- 
bustion chamber, unless they are placed in such a position 
as to be kept cool by the incoming charges of com- 
bustible mixture. For high-speed, high-compression, 
heavy oil engines, therefore, extremely complete com- 
bustion is ng | in order to keep the combustion 
chamber clean, and if this is not obtained the engine 
cannot continue to work for any length of time. 

Apparently complete combustion cannot be secured by 
means of vaporising the oil by means of heat, in either 
of the ways shea well known, and consequently no 
really suitable engine for motor-car work can be made 
on these principles. Even were it possible to overcome 
these functional difficulties, the smoke and smell of the 
exhaust gases would practically condemn their general 
use, 

To obtain an engine using this oil but free from these 
troubles, Mr. New has tried a large number of devices, and 
finds that the use of a positive action inlet valve of special 
construction, as shown in Fig. 5, enables the incoming air 
to spray the heavy oil, which is delivered to it by a pump 
or measuring device, so completely and thoroughly, that 
upon being compressed to a pressure of about 70 lb. per 
square inch it can be readily fired by means of an incan- 
descent body, even when the cylinder walls, the inlet 
valve, and the oil itself are quite cold. That a certain 
amount of oil is condensed under these initial, cold, 
starting conditions, is evident from the fact that about 
twice as much oil is then required as is taken subsequently. 
He finds, when working with this device, that the combus- 
tion is complete enough to entirely prevent the formation 
of carbon in the working cylinder, and that the initial 
condensed oil is not sufficient, and is too rapidly expelled 
to cause trouble. With an engine having a single 
cylinder, 4in. bore, 8in. stroke, working at 600 revolutions 
per minute, with 4 to 1 voluminal compression, and using 
Russoline oil (specific gravity ‘825, flash-point 100 deg. 
Fah.), the brake horse-power is 5°6, and the oil consump- 
tion as low as *64 pint per brake horse-power per hour. 
The low oil consumption clearly accounts for the absence 
of carbon in the cylinder, and also for the clearness of the 
exhaust gases. The exact regulation and constancy of 
the amount of oil per charge of explosive mixture re- 
quires very fine adjustment; although no variation of oil 
18 necessary for large variations in engine speed or com- 
pression—provided that this oil charge remains the same 
foreach working stroke—still a proportionate variation 
to the actual amount of air taken in should be made to 
ensure equally perfect. combustion. 

The o regulation alone, therefore, does not lend itself 
to controlling the engine, because it would entail less 
complete combustion ; consequently the inlet valve is 
provided with a means for throttling the air passage. 
ay enables the subsequent compression—following 
the throttled inlet—to be raised or lowered, and will regu- 
ate the power of the engine, within wide limits, 
Provided that an ignition device is used which acts 
correctly and independently of such variations. This 
on regulation alone may be allowed to control 

he engine, the oil- being: left constant, in- cases 
it ere the engine is working at full load, or near 
it, during the greater part of its running. For a perfect 





engine for motor-car work, however, the regulation 
should be effected by reducing the oil feed -propor- 
tionately to the air taken in, and this reduction will 
consequently have to be automatically made both for 
increased engine speed—which means decreased com- 
pression—and for decreased compression brought about by 
the throttling of the air passage—in order to reduce 
the power of the engine. For some engines upon which 
he has used this inlet valve, and especially for low-speed 
—_ an adjustable cam is useful for operating the 
valve. 

This cam enables the exact times both of opening 
and closing the valve to be controlled, and consequently 
both the degree of spraying effect and the subsequent 
degree of compression can be adjusted. 

That no hot Lg sper need be used, and that complete 
combustion can be obtained with heavy oil is clearly 
proved by the success of this device. That such oil is safer, 
cheaper, and more easily procured than benzoline is much 
in its favour, but when one considers the consumption of 
the benzoline engine, the advantages of the heavy-oil are 
overwhelming. A 4-horse power Daimler engine consumes 
about one gallon per hour, although its governor is 
cutting out frequently while the carriage is travelling. 
A 4-horse power heavy oil engine, working on full load con- 
tinuously, does not consume three pints. Although 
such a great difference is hardly likely to be inherent 
to the two types of engines, yet these two particular cases 
are significant. 

Other experiments by Mr. New appear to point to the 
impossibility of using as high a compression with benzoline 
vapour as can be done with heavy-oil, mechanically sprayed 
in this manner. Increased compression accompanies 
increased output, and hence, assuming this difficulty to be 
a correct one, this is another point in favour of the heavier 
petroleum oils. It may be that as the benzoline vapour and 
air are more thoroughly and intimately mixed, and are more 
readily ignited and at a lower temperature, that the heat 
generated by so rapid and high a compression is sufficient 
to cause pre-ignition. A further possibility is that the 
incoming, more readily inflammable, mixture is fired on the 
intake stroke by the remaining burning gases about the 
inlet valve, which are insufficiently hot to fire the 
heavy oil spray mixture, even when higher compres- 
sions have rendered them hotter, and which with lower 
compressions are not hot enough to fire the benzoline 
mixtures. 

This would appear to be probable from the fact that 
if the inlet we Fig. 5—previously described, be 





INLET VALVE 


opened too late in the intake stroke, when the en- 
gine is hot, so as to greatly increase the velocity 
and inflammability of the mixture, ignition does some- 
times occur during that stroke, even with the 
heaviest petroleum oils. Both the heat of the combus- 
tion chamber and the pressure—and temperature—of 
the exhaust gases are certainly essentially higher when 
the compression ‘is raised in any engine, and hence the 
tendency to ignition during the inlet, as well as the com- 
pression, pete increases. 

Benzoline engines suffer from the fact that the lighter 
spirit, which comes off first, is given off as vapour more 
rapidly than is the remainder, and hence a varying ad- 
justment of the controlling valve or some similar com- 
pensation is required. The rapidity of vaporising is 
also dependent upon the temperature, and this again is 
subject to large changes. . Any irregularity of running, 
such as that caused by hit-and-miss governing or 
frequent stopping, allows an accumulation of vapour to 
take place, and this involves incorrect adjustment. It 
will thus be seen that the engines now, at any rate, using 
this fuel have no regular means of ensuring equal charges 
of equally rich vapour for each explosion. Whether the 
difficulties or dangers of pumping a spirit having so low 
a boiling point, with accuracy—as a measuring device— 
are insuperable or not, is a question; but until some 
equivalent means are found these engines will never be 
economical or very satisfactory. There is no difficulty in 
doing this with heavy oil, and the necessary apparatus is 
cheaply made, simple, reliable, and durable. 

Ignition.—Too much stress cannot be laid on the 
importance of correct and certain ignition in an explosion 
engine. With high-speed engines the difficulties are 
considerably pita ot 9 because there-appears to be, as 
previously stated, a certain amount of time taken be- 
tween the application of the ‘igniting spot,- mass, or 
spark to the mixture, and the actual effective explosion. 
This period being approximately constant in a given 
engine—with constant mixture compression, and tempera- 
ture—although too short to be serious in: slow-speed 
engines, has to be taken into account with high-speed 
motors if their speeds are to be allowed to vary. The 
ignition must be earlier as. the speed increases. From 
experiments it appears. that as. the temperature of- the 
cylinder rises the ignition should be later, as the compres- 
sion increases it should be later, and as the mixture varies 


it should be also varied ; these latter corrections, however, 
are insufficiently important to require providing for in a 
commercial engine. In cne of Mr. New’s engines working 
with about °66 pint of heavy oil per brake horse-power 
per hour, and giving 5 brake horse-power at 600 revolu- 
tions per minute, the voluminal compression being four 
to one, the ignition was correct when arranged to com- 
mence exposure at about ? of the compression stroke. When 
the engine ran at 800 revolutions the best ignition time 
was at. about 4 of the compression stroke, and at 1000 
revolutions, about } the stroke. This gives the period 
taken for ignition as 4, second with these particular 
conditions. The temperature, as well as the form and 
area of the igniter itself, as also its relative intimacy of 
contact or freedom of communication with the explosive 
mixture, apparently varies this actual period of lag, so 
that it is necessary to design the ignition device in such 
a manner that the period remains as constant as possible. 
Since the temperature of the igniter is its only variable 
in any given engine, it is well to make its area large 
-—thus tending to minimise the effect of varying tempera- 
ture—and not to allow too ready a freedom of communi- 
cation with the explosive mixture, thus tending to make 
the effect of varying temperature small in comparison. 
There is, however, a limit to this latter provision, and 
one which varies according to the maximum speed re- 
quired, because the igniter cannot usefully be exposed 
earlier than a certain point in the compression stroke. 
Experiments show that comparatively small changes in 
the time of ignition make an enormous difference in the 
efficiency and output of the engine, also that regular and 
correct firing can be maintained with an engine at any 
speed, say, from 150 to 1200, by proper adjustment of this 
timing. 

When working at high speed with high compres- 
sion the temperature in the combustion chamber 
is extremely great, particularly when using heavy 
oil; it is therefore essential to avoid the pre- 
sence of any projections or corners in it or its 
passages, as the tendency to heat them, and thus cause 
pre-firing, is great. The burning or exhaust gases are 
expelled so extremely rapidly that any bodies in their 
path—near to or in the combustion chamber—are subject 
to an intensely hot blast, and are even more liable to 
become hot than elsewhere. Apparently, any closed 
pocket in the wall of the cylinder does not tend to become 
nearly as hot as if it had an external outlet; even a 
small outlet will, however, cause it to become extremely 
hot, because at each explosion a blast of flame travels 
into it. From this it will be seen that any parts which 
are necessary, in the combustion chamber, to the proper 
working of the cylinder must be most carefully arranged 
so as to remain cool. Fortunately, any part upon which 
the full incoming charge impinges is kept sufficiently cool 
to prevent any danger of its causing ignition. The inlet 
valve itself. also remains cool, but the exhaust valve, 
unless it can be designed so as to be in the path of the 
cool charge, must be most amply water-jacketed. There 
is more tendency for the exhaust valve to become hot 
than any other part of the engine. 








LONDON TO BRIGHTON IN AN HOUR. 
By CHARLES Rovs-MARTEN, 


For more than forty years, up to the 2nd of October last, 
the fastest train on the London, Brighton, and South 
Coast Railway was the express timed to leave London 
Bridge Station at 5 p.m. and to reach Brighton at 6.5. 
That train still runs unaccelerated. Although limited to 
“ first class only,” its load, except on Saturdays, is always 
heavy, and it is possible that its present punctuality 
might not be maintained if its travelling time were 
shortened. 

But on the first Sunday in October, 1898, an important 
fresh departure was taken by the enterprising new general 
-manager of the Brighton line. He announced a Pullman 
car express to leave Victoria Station every Sunday at 
11 a.m., and run to Brighton in the even hour; starting 
again at 9 p.m., and reaching Victoria similarly in sixty 
minutes. The load was limited to six Pullman cars and 
two Pullman vans—the latter conveying the accumulators 
for the electric lighting—making up a total, as given to 
me officially, of 190 tons, exclusive of engine and tender, 
but inclusive of passengers, staff, baggage, and accumu- 
lators. As compared with the performances of some of the 
northern lines, over their steep grades of 1 in 150, 1 in 
100, 1 in 80, and even 1 in 75, for many miles together, 
with loads of 250 to 330 tons, timed at still higher speeds, 
this weekly “‘Pullman Limited,” of 190 tons, timed at 
50°8 miles an hour, over a road whose gradients do not 
exceed 1 in 264, excepting for one or two very short 
lengths, may not seem particularly remarkable. But it 
has difficulties of its own to contend with, including the 
first 10 miles of tortuous and crowded course through 
the southern suburbs, and a brief climb at 1 in 64 just 
after the start, as the Grosvenor-road bridge over the 
Thamesis approached. Then the three banks at 1 in 264, 
to the Merstham, Balcombe, and Clayton tunnels, of 7, 
6, and 8 miles respectively, represent a good deal of 
steady ‘“‘collar-work.” So on the whole, the run at just 
under 51 miles an hour, from start to stop, is creditable, 
and it is pleasant to welcome such progress on the 
part of a line hitherto somewhat ultra-conservative as 
regards rapidity of transit. 

From Sunday, October 2nd, up to Sunday, December 
11th, the Pullman Limited was taken by engines of Mr. 
R. J.-Billinton’s earlier bogie class, having 6ft. Qin. 
coupled wheels, cylinders 18 by 26, 1842 square feet of 
heating surface, 18°7 square feet of fire grate area, and 
160 lb. steam pressure, and weighing 42 tons 6 cwt. in 
working order. It will be observed that these engines 
having }in. less diameter of cylinders, and 3in. increased 
diameter of driving wheels, are nominally less powerful 
than their predecessors in the Brighton express work, 





the late Mr. W. Stroudley’s Gladstone class, which, 
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having 6ft. 6in. coupled wheels, cylinders 18} by 26in., 
and 1492 square feet of heating surface, have nominally 
111 Ib. of tractive force for every pound of effective steam 
aaa in the cylinders, whereas Mr. Billinton’s engines 

ave only 1041b. But the large majority of locomotive 
engineers disapprove the practice of Coir with a 
6ft. 6in. coupled wheel, and notwithstanding the good 
results obtained by Mr. Stroudley, it does not seem 
probable that the Gladstone type will be perpetuated. 
The four-wheeled leading bogie appears to be destined to 
increased employment with express engines, and its adop- 
tion by Mr. Billinton in the case of his new engines will be 
deemed by most critics a judicious step. 

Through the courtesy of Mr. J. F. S. Gooday, general 
manager of the line, ] have made two special trips to 
Brighton and back by the Pullman Limited express, for 
the purpose of observing its working generally. On the 
earlier occasion it was drawn by engine Smeaton, 
No. 206, of the class described above, and the load was 
the normal one. Every seat in the train was filled, and 
many persons who desired to travel by the fast express 
but had neglected to secure places beforehand, had to be 
turned away. to follow by the second train, which has 
been accelerated to perform the journey in 75 min. It 
must be borne; in mind that the distance to Brighton 
from Victoria is 21-chains farther than from London 
Bridge 

. An absolutely punctual start was made, and the bank 
at 1 in 64 leading to the Grosvenor-road bridge was 
smartly climbed. Clapham Junction, 23 miles, was passed 
at full speed in 5 min. 4sec., and quick travelling was 
done through the labyrinth of suburban lines and 
junctions, East Croydon being breasted in 15 min. 44sec. 
The seven miles of continuous ascent at 1 in 264 had now 
to be faced. During the first four miles a speed of just 
45 miles an hour was persistently maintained, ° each 
quarter of a mile being covered in exactly 20 sec. Instead, 
however, of falling off as the incline was mounted, the 
speed of the engine increased to 46 and 47 miles an hour, 
still ascending the 1 in 264, and the last mile before the 
summit was run at 47°3 miles an hour, the pace up to 
the last showing a tendency to rise. After emerging 
from Merstham Tunnel there is a descent, also at 1 in 
264, for seven miles to Horley; passing Redhill and Earls- 
wood. Here the speed was high, but in no respect 
extreme, never exceeding 69°2 miles an hour.~ Then 
came the Balcombe bank, passing Three Bridges. Up 
this ascent of 1 in 264 the speed never fell below 49 miles 
an hour. A smart descent followed of the succeeding 
eight miles at 1 in 264, bringing the train past Hayward’s 
Heath, 39 miles, in 454 min. The short rise to the Clayton 
Tunnel lowered the rate but slightly,"and thé express 
came to a stand in the handsome‘ Brighton terminus in 
59min. 9sec., from Victoria, having averaged 51°6 miles 
an hour throughout the journey. 

: Leaving Brighton on the return journey, the departure 
was once more punctual as clockwork, the train begin- 
ning to move at the precise second announced. Capital 
work was done from the outset. Hayward’s Heath was 
passed in 16 min. 9 sec., Three Bridges in 26 min. 13 sec., 
Redhill—practically 30 miles—in 34} min., and East 
Croydon—40} miles—in 45}min., the speed having 
averaged 53°4 miles an hour from the start. The com- 
plete run from Brighton to the stop in Victoria Station 
occupied 58 min. 32 sec., averaging 52°4 miles an hour. 

This was a highly creditable performance, especially as 
there was a side wind blowing most of the way. But it 
was evident that the engine Smeaton had all its work cut 
out to keep time with that load, and it was decided to 
use on the following Sunday the newest of all Mr. Billin- 





ton’s engines, the one which is named Bessemer, and has | }, 


been numbered 213, in lieu of another—of the Devonshire 
class—now numbered among the 500’s. The Bessemer 
closely resembles the earlier—Smeaton—class, having a 
leading bogie, 6ft. 9in. driving and trailing wheels coupled, 
and cylinders 18 by 26. But it hasa far larger and higher 
pitched boiler and augmented steam pressure. The boiler 
is 10ft. 7}in. long and 4ft. 7in. diameter, the centre being 
7ft. lin. from the rail level; the total heating surface 
has been enlarged from 1340 to 1460 square feet, the 
grate area from 18-7 to 20°6 square feet, and the steam 
pressure from 1601b. to 175lb. This engine was put on 
the train for the first time on Sunday, the 18th December. 
Of the down journey little needs to be said. For once 
the train met with bad luck, being required to slacken 
past some road repairs near Purley, and again later, while 
a drizzling rain made the rails greasy, and a strong side- 
wind blew off the sand, so the journey was not specially 
noteworthy. 

Rut the return run with the same engine and train 
was very fine and thoroughly successful. The Bessemer 
took the load with the utmost ease. It will be noted 
on comparing the two runs, whose logs are given side by 
side, that at Hayward’s Heath Bessemer was 18 sec. 
behind Smeaton, but at Three Bridges this behindness 
had been reduced to 11 sec., while at Horley it had 
disappeared altogether, Bessemer being then 3 sec. in 
advance. At Redhill, however, this advantage had 
been lost, and the newer engine was once more 
16 sec. behind, while at Purley the behindness was 
18 sec., as at Hayward’s Heath. But thenceforward 
Bessemer gained steadily, and from being 5 sec. ahead 
at Norbury, drew forward until, by the time the train 
pulled up at Victoria, the gain was 35 sec., the whole 
run from Brighton being made in 57 min. 57 sec. from 
start to stop. 

It may be interesting to note that the runs to Victoria 
from Hayward’s Heath occupied 42 min. 23 sec. and 
41 min. 30 sec. respectively; from Three Bridges, 
32 min. 19 sec. and 81 min. 83sec.; from Redhill 
23 min. 58sec. and 23min. 7 sec.; from East Croydon, 
13 min. 18 sec. and 12min. 27sec. respectively. The 
average speed for the whole journey, from start to stop, was 
52°8 miles per hour. Such figures represent quite a novel 
and gratifying departure on the Brighton line. It may 
fairly bolanel that this creditable Sunday train will prove 


-ment Board to attend as speedily as possible to this par- 





the precursor of still greater developments in the way of 
progress. The logs of the various runs are appended. 


Log of Run.—Engine, Smeaton, 206. Load, six Pullman cars, 
two Pullman vans, Total, 190 tons. 





Miles. Chains. Times. 
ao Ree Victoria ... dep. 11 0 0 

0 64 Grosvenor-road ...__... pass oe 

1 24 .. Battersea Park ee 2 54 

2 58 . Clapham Junction .. ... ,, 5 4 

aa Wandsworth Commn ... ,, 7 0 

4 55 Ne ee ee eee 7 59 

6 51 Streatham Common... _,, 10 43 
ee, a ae 11 42 

8 ff ...« Themptenitieasth .... «:.. 2 13 17 

9 34 OT err 14 14 
10 43 East Croydon ... su ise 15 44 
ll 37 South Croydon... ... ,, 16 56 
13 46 ee ee ae 19 39 
15 33 CII a rhea” net seed. 22 3 
a U4 Merstham... ... ... ... 99 26 49 
20 75 SR eer 28 36 
21 66 a era 29 23 
25 63 . ee ee 32 56 
26 65 «.. NINE, eyo oys5 Sede cae gb 33 54 
29 40 . Three Bridges... ... ... ,, 36 41 
34. =«5 are 41 58 
38 77 Hayward’s ‘Heath ... ... ,, 45 31 
40 67 RUD. ack tn, ap 48 3 
41 53 | ee 48 54 
43 62 es cee 50 58 
49 41 Preston Park..... ... 0... 5 57 14 
00.68 .... . Brignton ....... 3... ..am 2200 9 

Logs of Runs.—A : Engine, Smeaton, No. 206. B: Bessemer, No. 
213. Load in each case six Pullman cars, two Pullman vans. 


Total, 190 tons. 


Miles. Chains. ar ta i oa 
Brighton ... ..dep. 9 0 0 900 
1 27 Preston Park ..._ ... pass 2 46 3 2 
‘i ees 10 27 — 
9 2b...... Ts... 12 30 12 50 
a. | a 13 19 - 
12 71 ... Hayward’s Heath ... ,, 6 9... MW 
16 63 Balcombe... ... ... 55 20 51 .. = 
21 28 ... Three Bridges... a 2613 ... 26 24 
oe el ee 28 50 as 
Ent MES kw: Obek: oes tiap 29 43 29 40 
= 2 ... Bereweed.., <x. 2 33 40 33 52 
29 73 =... Redhill rss 34 31 34 50 
31 61 ... Merstham... Renee 36 40 a 
35 35 EN oc cen. ae 40 54 41 3 
37 22 i) 42 33 42 51 
39 31 South Croydon s°  p 44 21 _ 
40 25 East Croydon~... ... ,, 45 14 45 30 
41 34 eS eee 46 34 — 
42 11 Thornton Heath ... ,, 47 22 -- 
i ee. eee cee 48 36 48 
“4 i]: «.. Bieectiom 8 =... ks 49 20 49 17 
46 13 eae 51 21 51 8 
46 61 Wandsworth Com’en ,, 52 7 51 48 
48 10 Clapham Junction... 4, 53 47 53 29 
49 44 ... Battersea Park ... ,, 55 44 55 20 
504 Grosvenor-road sane 56 31 56 17 
50 68 Victoria ... arr. 9 58 32 9 57 57 


It only remains to be added that the running of the 
Pullman cars was the perfection of ease and smoothness, 
while their internal comforts and appointments are in 
the highest degree luxurious, and the officials most 
courteous and attentive. It is gratifying to notice that 
these benefits and the improved swiftness of transit seem 
to be cordially appreciated by the travellers. 








LONDON WATER SUPPLY. 


A “ First Report” has been issued by the Royal Com- 
missioners who were appointed in May, 1897, to inquire 
into the subject of the water supply of the metropolis. 
This report deals with that ‘part of the question which 
elates to the practicability and utility of intercommuni- 
cation between the systems of the eight water companies. 
It is of considerable interest, and puts the actual condi- 
tion of affairs in a clearer and more definite form than has 
hitherto been done. It appears that the Commissioners 
were requested by the President of the Local Govern- 


ticular branch of their inquiry, and hence the reason why 
this ‘‘ First Report” has been issued, without waiting for 
the remaining portions which will deal with the questions 
of the purchasing and controlling of the various under- 
takings. As a fact the Commission are careful to 
differentiate between the two branches of the matter, and 
end their report with the following clause :—‘‘ We regard 
the suggestions and recommendations in this Report as 
entirely independent of the other matters referred to us, 
and as in no way prejudicing the question of purchase of 
the companies’ undertakings by one or more authorities, 
or the question of pines be exercised by local or 
other authcrities, upon both which questions we are pro- 
secuting our inquiry.” This being so, we may take it 
that the Report gives a dispassionate review of a 
pressing question—a question which, whatever happens, 
must receive attention — and that it sets forth the 
decisions arrived at after the careful weighing of every 
consideration. The first portion of the Report deals with 
the proposals of the associated water companies, which 
in the outset of the inquiry proposed to tender evidence 
as regarded intercommunication. A series of resolutions 
were submitted to the Commission, which taken in 
general terms suggested that the water companies 
should submit schemes to the Local Government Board, 
which body was to be empowered to accept such schemes, 
with or without modification, and was also to be allowed 
to sanction the interchange of water between the com- 
panies and the taking of more water from the Thames 
than is at present permitted. After the foregoing resolu- 
tions and certain others referring to the financial and com- 
mercial aspect of the question, had been referred to the 
Commission, the water companies proceeded to state 
with some definiteness the outlines of what it was possible 
they might do, and presented three schemes of varying 
magnitude—which are given in detail as an appendix to 
the Report—showing different directions in which the 
questions might be approached. 





The question of intercommunication is by no means 


new. It has for long been recognised by the engineers of 
the water companies that it would be, to say the least of 
it, convenient. Scheme No. 1 is dated October 1gth 

1897 ; but this does not represent the time that the 
subject has been under consideration. The three schemeg 
differ considerably in design and scope. No. 1 was 
originally rere f not to provide for the failure of g 
source of supply, but for an interchange of water fo, 
temporary purposes only ; such as the failure of a pumpin 

engine, the fracture of a main, or the temporary displace. 
mentof works. At the time of the framing of the scheme 
the Chelsea company seemed to be the only company, with 
the exception of the New River, which had any materia] 
surplus of water at its disposal. The essence of the 
scheme was the utilisation of this surplus, and the egtj. 
mates, which amounted to £307,867, were based on the 
daily interchange of 10,000,000 gallons, and included the 
whole eight companies. Scheme No. 2 is called an 
‘Amended Report of the Engineers of the London Water 
Companies,” and is dated 24th October, 1898. It had 
been prepared in special reference to the circumstances 
of that year. The Southwark and Vauxhall Company 
had nearly completed works at Hampton in substitution 
of ‘its plant at Battersea, and marae ultimately to 
dismantle the Battersea works and sell the land. Scheme 
No. 2 contemplates the acquisition, by the associated 
water companies, of so much of the site and works at 
Battersea as might be necessary, of an existing 36in, 
main, which runs from there to Hampton, and of existing 
pumping engines at Hampton connected to this main, 
with a view to making Battersea a distributing centre, 
where the reserve supplies of the companies, or of some 
of them, might be concentrated and then delivered into 
the service reservoirs of the companies as and when 
required, or it might be directly into the pipe systems of 
some of the companies. The interchange of water 
between the various companies by the use of this central 
depot and of existing connections would, according to 
the water companies, be as follows:—The Chelsea Com. 
pany could receive 10 million gallons, with additional 
assistance, if necessary, from the Southwark and Vaux. 
hall, Grand Junction, West Middlesex, New River, 
and Lambeth Companies; the East London Com. 
pany could have 20 million gallons, with additional 
assistance in case of need; the Grand Junction Company 
could have 19 millions, the Lambeth 20 millions, 
the New River 20 millions, the Southwark and Vaux. 
hall 20 millions, the Kent Company 4 millions, and 
the West Middlesex 19 millions, and in nearly every 
instance these supplies could be augmented on emer. 
gency. The cost of this scheme, including the land 
at Battersea, would, in the opinion of the Commission, 
probably exceed £500,000. Scheme No. 3 is really only 
an endeavour to provide against such a state of affairs as 
happened to the East London Company last year. By 
means of contributions from the New River, West 
Middlesex, Grand Junction, Southwark and Vauxhall, 
Kent, and Chelsea companies a daily supply of 24 
million gallons could eventually be given to the East 
London Water Company when certain extensions now in 
course of construction were carried out. The cost of 
this scheme is estimated at about £64,000. Having 
these schemes the Commissioners next pro- 
+o investigate the present capacities of the com- 
to contribute supplies of water, and in some 
found that, in order to thoroughly carry out the 
proposed schemes, additional plant and mains, as well 
as increased powers as to intake of water, would be 
necessary. The conclusion arrived at was that, as things 
stand, the mere connection of the systems of the Chelsea, 
Grand Junction, Kent, Lambeth, and West Middlesex 
companies with each other, and directly or indirectly 
with the Southwark and Vauxhall, the New River, and 
East London companies would not enable any one of 
them to be of very material assistance to others in case 
of an emergency arising during the summer months, and 
the report goes on to add:—“The combination could 
not be fully effective unless the Grand Junction, the 
Lambeth, and the West Middlesex companies obtained 
additional powers of drawing water from the Thames, 
and of constructing works for the treatment, pumping, 
and conveyance of the additional water to the points of 
connection.” The condition of the East London Com- 
pany is then dealt with in detail, but very little additional 
information to that already published is to be obtained. 
The Commission then proceeds to express an opinion as to 
intercommunication and their opinion, in spite of some 
adverse evidenee given by two directors and some 
engineers, is that “from the point of view of the con- 
sumer intercommunication between the several 
systems of supply, provided that it be carried out to a 
reasonable extent and on well-considered lines, is not 
only useful and expedient but necessary,” and, whereas, 
in the opinion of the Commission, each company should 
itself be in possession of a sufficient surplus supply, and 
that such supply should be ensured by a proper system 
of control yet a failure may occur, in spite of all pre- 
cautions, and a protection against this failure would be 
given to some extent by proper intercommunication. 

We are entirely in accord with the Commission on 
these points, and we go still further. Every possible 
facility should be given to the companies for extending 
not only their sources of supply, but also their storage 
capacity. This latter is extremely important. The 
Staines reservoirs scheme is certainly a step in the right 
direction. Why could it not be more developed ? Why 
has it not been? The answer is largely to be sought 
for in the opposition of the London County Council, 
which body—with a no doubt laudable desire to keep 
down the value of the water companies, so that in the 
event of its being able to purchase the undertakings, the 
rate may be raised as little as possible—has systematically 
opposed extension of all kinds. As is not at all unusual 
though, in such cases, in its very endeavours to reduce t ‘ 
rates, or to show how it could do so, it has over-reache 
itself, and if it could now buy out the water companies, 
and in addition carry out its Welsh scheme, the rate over the 
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whole of the metropolis would be considerably increased. 
London is not in want of water from Wales. The Com- 
mission, without even making mention of such a scheme, 
of which, of course, they had no official knowledge, has 
hit the right nail on the head when it recommends the 
extending to all companies the principle contained in the 
Staines Reservoirs Act, and allowing the companies to 
draw varying amounts of water from day to day, provided 
that the quantity drawn per day, on the average of six 
months, does not exceed the authorised amount. We 
would again go even further than this, and permit 
them, providing the river is above a certain level, to 
exceed this authorised amount. We entirely agree with 
the Commission that there is not sufficient reason for 
binding the companies to a fixed quantity in every 24 
hours, and so preventing them ‘from filling their re- 
servoirs rapidly at times when the river is full. After 
all, it is the consumer, and not the company alone, who 
has to be considered. The Commission hold that in the 
proposals submitted by the water companies for inter- 
communication, the engineers are disposed to distinguish 
between emergencies of a minorcharacter and those arising 
from failure of some source of supply, whether rivers, 
storage reservoirs, or wells. In fact, it is their opinion 
that the principles underlying all the suggestions brought 
forward are sound as — to companies worked as 
separate organisations with statutory obligations of their 
own. It is further added that, ‘in the event of the 
companies’ undertakings being amalgamated or pur- 
chased by one authority, such inter-connections would be 
practically in continuous use,” and this is no doubt true. 
Indeed, were such a thing permitted, were all the exist- 
ing restrictions with regard to inter-sale of water removed, 
and did all the proposed extensions exist, we have little 
doubt that but few days would pass without one company 
or another finding it expedient, economical, and beneficial 
to its own interests and those of its customers to take 
from the ‘common stock.”’ Intercommunicate, to any 
desirable extent is what we say, so as to spread good 
fellowship as it were, among all the companies, but do 
not consolidate them ; do not get them under one govern- 
ment. In like manner, do not in any way restrict them 
in their operations. The companies are directed by men 
brought up to the very business, as it were—men of vast 
experience. The very buying up of the companies and 
putting them under central government would mean 
that the services and experience of all, or nearly all, 
these gentlemen would be lost to the metropolis at large. 
The companies voluntarily suggest placing themselves 
under the rule of the Local Government Board and to 
submit proposals to them. This censorship will not be 
without benefit. It would be a very different matter had 
the power been vested in the London County Council, 
even though the area supplied is one over which in other 
matters they have jurisdiction. The one is a national, 
the other a purely local body, and a body depending for 
its very existence upon the waywardness of ignorant and 
often illiterate voters, who can be led this way and that 
by designing aspirants to office. In discussing the neces- 
sary legal powers to carry out the proposals we have de- 
scribed, the Commission say that it appears to them to be 
inexpedient to lay down any complete scheme in the Bill 
“which must be passed to render intercommunication 
possible, and which ought to be passed with the least 
possible delay, in order to meet the contingencies of next 
summer.”’ Their opinion is that it will be better to frame 
“ elastic clauses ” which will give the companies facilities 
to execute as may be found most expedient such works 
as may be authorised; and it may be necessary, they 
consider, to enact that all work ordered by, say, the Local 
Government Board, shall be carried out with despatch. 
We hardly think this will be necessary, though it will do 
no harm to insert clauses in the Bill in this respect. Our 
experience—and it is confirmed by the action of the four 
companies who helped East London—is, that the work 
which is undertaken by the water companies is carried 
out with the least possible delay. 

Taking the report as a whole, it seems to us to be a 
carefully considered and useful document. From what- 
ever point of view it is regarded, whether from the com- 
panies’ standpoint, from that of the London County 
Council, or of the consumer, it aims at only one object, 
and that a useful one, namely, the perfecting of supply 
and the reducing of the chances of failure. We have 
little doubt that, should its recommendations become law 
during the next session, all parties will be found to have 
benefited thereby. 








WATERLOO AND CITY RAILWAY. 


Tur Act of Parliament which authorised the construction 
of the first section of the future City and South London 
Railway, under the title of the City of London and South- 
wark Subway, between King William-street, in the City, and 
the Elephant and Castle, at Newington, was passed, after a 
hard parliamentary campaign, in the year 1884. It was not, 
however, until two years afterwards that the company felt 
itself sufficiently strong to commence the works, with 
Mr. C. G. Mott as chairman, and Mr. Edmund Gabbutt 
as contractor. During the succeeding session another Act 
was obtained, sanctioning an extension of the line to Stock- 
well, and later on a third Bill was put through Committee, 
which carried it on to Clapham Common—its future 
terminus—and conferred upon it the name it now bears. In 
1893 a northern branch from the City to Islington was 
equally successful in obtaining its statutory powers. 
Although it is fully thirty and twenty years ago respec- 
tively since the Metropolitan and the District railways 
were in working order, yet it is a little singular that the 
accomplishment of those important undertakings acted 
practically as an absolute deterrent upon the further prose- 
cution of all similar projects. Little or nothing was efiected 
In providing additional railway accommodation for the ever- 
increasing population of the metropolis, within its own 
limits, until the City and South London line was opened for 

¢ at the close of the year 1890. Financial success did 
not, unfortunately, at first attend the advent of our pioneer 
electric railway, but it nevertheless gave a stimulus to that 
Particular type of locomotion which it’ will never lose. This 


is demonstrated by the fact that not only are there at pre- | 
sent some half a dozen electric lines within the boundaries of | 
the capital, in every stage of active construction, but the | 
Waterloo and City Railway, a successor to the City and 
South London, has recently been opened, which has both some 
especially distinctive features of its own and is in many 
respects a marked improvement upon its predecessor. It 
may be stated, in a few words, that while the City and South 
London showed what could be done in the matter of electric 
railways, the Waterloo and City has shown what will be done. 
We have previously described and illustrated in our issues 
of July 26th and August 2nd, 1895, some of the more im- | 
portant works in connection with the new line, and shall not 





ing the same lines know not only what they may adopt and 
imitate with complete safety, but they are also aware—which 
is much more to the point—what it is judicious to modify, 
or, perhaps, to reject altogether. Thus, the Waterloo and 
City Company knew thoroughly well ab initio what system 
of haulage it was determined to employ, and their engineers 
were equally aware what description of setting out was the 
best adapted to meet the circumstances of the case—another 
service the pioneer railway rendered its successor which it 
might be thankful for. Before the commencement of the 
works cf the City and South London line, there was an 
impression abroad that the two tunnels under the Thames 
could not be constructed at the price estimated for them. 
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WATERLOO AND CITY RAILWAY—GRADIENTS AND CURVES 


here recapitulate. A section of the up and down lines, from 
the one terminus to the other, is given in Figs. 1 and 2. So 
far as general alignment, curves, and gradients, are regarded, 
the Waterloo and City has the advantage over its neighbour. 
Its steepest gradients are 1 in 60 ascending and 1 in 30 
descending, compared with 1 in 36 and 1 in 14 on the other 
line. This steep gradient is, moreover, located upon a curve 
having a radius of only 140ft.—a circumstance which greatly 
accentuates the roughness of the running. The fact that this 


In other words, the building of them would absorb all the 
avilable capital the company had at its disposal. Fortunately 
the adverse anticipations were not realised, though possibly 
they accelerated the execution of the work, for in less than 
a couple of years both of the subaqueous subways were 
completed. In Figs. 1 and 2, underneath the Datum 
line of the sections of the up and down lines of the 
Waterloo and City line, a plan is given of them, repre- 
senting the lengths of the several pieces of “ straight,” 
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WATERLOO AND CITY RAILWAY-—GRADIENTS AND CURVES 


curve leads into the City terminus is fortunate, as the {and also those of the curves, together with their respec- 


necessary reduction of speed soothes the feelings of a} 
timid passenger. The minimum radius for curves on 


tive radii. The terminus is shown in plan in Fig. 3, 
and, as will be subsequently seen, is larger, and the arrange- 


the Waterloo and City Railway is 321ft. on both up and | ments for traffic more numerous and more complicated than 


down tracks, which is not a prohibitive curve for ordinary 
locomotives. It should be mentioned that the length of the 
old line from the City to Stockwell is exactly double that of 
the new. It must be acknowledged that the first undertaking 
was hampered by unfavourable conditions from which the 
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those at the City end of the line. This arises partly from 
| the many connections by foot-bridges, subways, and ramps 
| with the Waterloo Station of the London and South-Western 
| Railway overhead, and partly in consequence of it being 
| situated in the near neighbourhood of the electric generating 
station. There are also 
other independent ap- 
proaches to the new station 
from York-read and from 
Aubyn-street. Both the 
arrival and departure plat- 
; forms are 300ft. in length 
iS and 14ft. in width, and the 
difference of level between 
the rails of London and 


Fig.3 














South-Western and that of 





















/ its electric protégé is 38ft. 
There are three tracks in 
the station itself, one bring- 
| ing up alongside each of the 
separate platforms, and a 
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WATERLOO AND CITY RAILWAY—WATERLOO TERMINUS 


second was nearly altogether free. From the beginning it 
was intended to use on the former railway the endless-cable 
principle for hauling the cars, as the Act of Parliament 
forbade the adoption of steam locomotives. But as the 
works progressed, so also during the same period the advan- 
tages of electric traction became more and more in evidence, 
and, in fact, so much so that eventually it was decided to use 
it, and abandon the motive power originally proposed. This 
change in the system of haulage power was accompanied by 
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Down Platform 


third running in the centre 
between them. They are 
connected by crossovers at 
the Aubin-street end of the 
station. 


One of the distinctive fea- 
tures of the new line is that 
| access to and egress from its only two stations are made by 
inclined ways, or ramps, as they are frequently termed when, 
as in the present instance, they constitute approaches to 
railway stations and depdts. Although the difference is nct 
clearly defined, ramps are always very much shorter than 
ordinary inclines or gradients. The ramps are 1 in 8, 1in 9, 
and, in one or two instances, as flat as 1in 20. Many people 
entertain strong objections to the use of lifts, and have even 
carried their opinions to the extent of maintaining that the 
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WATERLOO AND CITY RAILWAY—THE CITY TERMINUS 


grave results, for the curves and gradients were laid out upon 
the assumption that the endless cable was to be employed for 
working the line, and they were therefore sharper and steeper 
than would have been adopted had it been previously known 
that electric locomotives were to do the haulage. As it was, 
the situation was irrecoverable, as it was impossible, owing 
to the expense and the strong opposition that would have been 
encountered, to select a different route. 

The advantage of a precedent, or a standard of scme kind, 





even with all its imperfections, is too obvious, in engineering, 
as well as in other enterprises, to insist upon. Those follow- 


disadvantages attending their use more than counterbalance 
all the meritorious claims of the deep-level underground 
system. There is, perhaps, a greater sense of freedom and of 
personal liberty when a passenger steps from the train on to 
the platform, and afterwards to a great degree is able to 
separate himself from the crowd, and proceed leisurely along 
a broad, well-lighted incline than to be hustled along in Indian 
file, so as to reach the lift in time to be hoisted up. On the 
other hand, the lifts can make out a very good case for them- 
selves. They facilitate and economise the construction of 
underground railways by enabling them to be located at » 
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— which will clear at least the great majority of the | former figure, through one of the six cross passages, each 
subsoil sewers, drains, and pi Again, they take up very | 8ft. 4in. by 4ft. Gin., which connect the up and down plat- 
little room, can be erected almost anywhere, certainly in | forms, and are both convenient and useful. It will be seen 





Note.All Concrete below Datum Level 
00.00) to be 3tol. All Concrete above 
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Fig. B-WATERLOO TERMINUS—PASSENGER APPROACH 
situations which would not permit of the building of an | that the arrangement of the platforms and tracks is totally 


inclinedsubway. An extra 15ft. or 20ft. isa mere bagatelle different from that adopted at the Waterloo terminus. There 
to a lift whose actual cost of working is small, whereas it is | it is of the usual pattern, viz., the two platforms placed 
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Fig. 7—-WATERLOO TERMINUS—PASSENGER FOOTBRIDGE 


a very serious obstacle—in many instances an insuperable | vis-d-vis, with the tracks between them. At the City end 
one—to the adoption of long-ramped subways. We do not | the up and down platforms are placed dos-d-dos, each with 
its own service track, 
and communicating 
with each other in the 
mannerdescribed. They 
are 300ft. in length, 12ft. 
in width, and 65ft. below 
the ground-line, and ac- 
cess is obtained to them 
from the upper end of 
Walbrook and at the 
junction of Queen Vic- 
toria-street and Cheap- 
side. By means of suit- 
able subways the new 
terminus will be in a 
short time connected 
with the central station 
at the Mansion House, 
so that the approaches 
at present must be re- 
garded as to some ex- 
tent of a temporary 
character. 
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CROSS SECTION 




















: It has been already 
--- 410" — alias stated that the terminus 
sececeteescenenes = - ‘ 7s f the new line at 
fig 8 Waterloo is situated 

Guy» 
PLAN, Swan Exc below the level of the 





old station of the Lon- 
don and South-Western 
think that the public have any particular prejudice against ; Railway. The approach for —- to the main line 
lifts, but it should be borne in mind that we are not so well platform is carried upon arches along Aubyn-street, as 
accustomed to them as our American friends are, though we | shown in Fig. 6, and it became necessary to cut away 


4 
cI 


WATERLOO AND CITY RAILWAY—MOTOR CAR 
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WATERLOO AND CITY RAILWAY—PASSENGER COACH 


are becoming better acquainted with them every day.) the intermediate pillar between two of the arches and 
The City terminus is represented in plan in Fig. 4, and in| underpin them by turning a single arch underneath. This 


from Aubyn-street, which is carried across its face, to the 
footbridge nearest that end of the terminus in the plan in 
Fig. 3, where itterminates. At that point the original double 
arches with the central pier remain as they were. The old 
central pier is shown by the dotted lines in Fig. 6, and in ful] 
section, together with an elevation of the footbridge in Fig. 7, 
By means of the large span of the underpinning arch, which 
is 40ft., the rolling stock can pass under Aubyn-street into 
the electrical depét, as, after clearing the footbridge, the two 
station tracks bifurcate, so as to furnish additional tracks for 
accommodating the trains. The granite keystones are 5ft, 
in length, 3$ft. in depth, and 4}ft. in average width, and ex. 
tend the whole | of the arch, thus constituting a some. 
what peculiar feature in construction. It is built of two 
descriptions of bricks, with a total thickness of 38ft., com- 
prising an intradosal ring of Staffordshire brindled bricks set 
in cement, 13gin. thick, covered by an outer ring of ordinary 
bricks in cement, 224in. in depth, The sides are built of 
hard red brick 1pft. thick, laid in cement two to one, and the 
invert in three rings is built of the same materials, and the 
whole backed up and underlaid by a mass of three to one 
cement concrete. It was, no doubt, an advantage for the 
Waterloo and City Company to be able to locate one of its 
termini in the basement of the London and South-Western 
Station, partly on the score of economy, and partly on 
account of the facilities afforded for traffic by the close pro- 
pinquity of the two stations. The manner in which the old 
arches were utilised for a booking-hall, arrival and departure 
platforms, and for affording approaches to the new line is 
clearly shown in Fig.7. Inverts of hard red bricks, set in 
cement, and founded in cement concrete, were turned in the 
twin arches, the platform walls were built on them, 1ft. Gin. 
in thickness, and coped with York paving stone, 3ft. broad 
by 3in. thick. Dry, hard, Seti me well-rammed filling 
formed the body of the platforms, which was laid over with 
a layer of three to one cement concrete Gin. deep, and the 
surface dressed off with a top coating of asphalt lin. in 
thickness. 

Another distinctly meritorious feature in the rolling stock 
and working arrangements of the Waterloo and City Railway 
is that engines or motors separate from the passenger 
cars are dispensed with, and, in fact, the train motes itself. 
Thus there is, at one and the same time, a reduction in the 
rolling stock and in the number of sidings and turn-outs re- 
quired. A plan, elevation and section of a motor car are given 
in Figs. 8—10, one of which is attached to each end of the 
train, and as the trains work on the shuttle principle, each 
motor car has spells of alternate work and rest. Neglecting the 
necessary electrical gearing and mechanism, the only difference 
between the motor and the senso mg cars is that a consider- 
able part at one end of the former is raised above the central 

rt. A couple of steps lead to the two compartments on the 

is, one of which is reserved for the driver and his assistant, 
and the other is open to passengers, as well as the rest of the 
car, as can be seen from an inspection of the drawings. The 
front end of the motor car, regarded from the direction in 
which it is running, is provided with an iron shoe, which 
takes off the electrical current from the conductor, which 
consists of a broad bar of iron laid in the centre of the track, 
and supported on porcelain insulators placed on every third 
sleeper. The return current finds its way back vid one of the 
ordinary rails. 
The elevation and cross section of a passenger car are given 
in Figs. 11—13, from which it will be seen that the seats are 
conveniently arranged into garden seats, and seats placed at 
right les to these, char-d-banc fashion. These latter are 
divided by small curved wooden arms, rising in the centre 
barely an inch and a half from the seat, but quite sufficient 
to delimit the available space for each person. It is unneces- 
sary to do more than allude to the comfort and convenience 
to the passengers resulting from this division, when con- 
trasted with the abominable herring-packing prevailing in 
the cars of the City and South London line, and to the dis- 
grace of local authorities in every public vehicle licensed by 
them. 
The electrical installation is in Launcelot-street, and con- 
tains six sets of Belliss engines coupled up direct to the 
continuous-current dynamos of Messrs. Siemens Brothers, 
each being capable of supplying a current of 450 ampéres at 
a pressure of 500 volts. Nearly parallel with the generating- 
house is the boiler-house. In it there are five Davey-Paxman 
boilers, fitted with Vicar stokers, and a Fraser condenser 
for economising water. There is also a repairing shop fitted 
with all the necessary machinery and appliances for lifting 
and transporting the frames of the cars and other heavy 
specimens of construction. A portion of the electrical station 
is at present unoccupied, but is reserved for an extension of 
the existing plant, probably with a view of providing for the 
wants of the Waterloo and Baker-street Railway now in pro- 
gress under the same good auspices for a successful termina- 
tion. The general effect of the interior of the cars is excellent, 
as the dark-coloured, heavy upholstery on the old line is dis- 
pensed with, and a light veneering of staining resembling oak 
or maple aids in accentuating the light given by the electric 
lamps, which are many and brilliant. 

The works on the Waterloo and City Railway were com- 
menced in 1894, and the tunnelling operations were divided 
between the firms of Messrs. Mowlem and Messrs. Perry. 
The latter gentlemen had the contract from Cross-street to 
the terminus, including the construction of the tunnel under 
the Waterloo Station, the building of the new station, and 
all the necessary approaches. The design of the whole of 
the electrical installation, plant, and accessories is by Mr. 
Alexander B. W. Kennedy, M. Inst. C.E., acting as joint 
engineer for the company, with Mr. William R. Galbraith, 
M. Inst. C.E., Engineer-in-Chief to the London and South 
Western Railway, to whom we are indebted for our informa- 
tion, for the drawings accompanying our article, and for 
permission to visit the works previous to their completion, 
over which we were courteously shown by the Assistant- 
Engineer, Mr. Ross J. Temple. The execution of the elec- 
trical work was in the hands of Messrs. Siemens Brothers, 
and the rolling stock was supplied by Messrs. The Jackson 
and Sharp Company of Rochester, U.S. 








Tue INSTITUTION OF MECHANICAL ENGINEERS.—The fifty-second 
annual general meeting of this Institution will be held on Thurs- 
day evening, 9th February, and Friday evening, 10th February, at 
the new house of the Institution, Storey’s Gate, St. James’ Park. 
The following papers will be read and discussed, as far as time 
rmits:—‘‘ Fifth Report to the Alloys Research Committee: 
teel,” by Sir William C. Roberts-Austen pg 5 Machinery 
for Book and General Printing,” by Mr. William Powrie, Member, 
of London; “Evaporative Condensers,” by Mr, Harry G. V- 
Oldham, Associate Member, of London, 





cross section in Fig. 5, taken along the line AB in the| arch, of which a cross section is given in Fig. 6, reaches 
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COMPRESSED-AIR LOCOMOTIVES FOR COAL 
MINES. 

In the coal regions of Pennsylvania and West Virginia 
compressed-air locomotives are very extensively used for 
hauling the wagons in the mine workings, and prove very 
satisfactory in service. An example of this class of work is 
afforded by the Peerless Mine at Vivian. The gradients vary 
very considerably, from level to 24 per cent., and are not 
always in the direction of the load. Flange rails are used, 
weighing 351b. per yard in the haulways and 161b. in the 
“rooms,” the turnouts into these rooms being of 23ft. radius. 
The points have pivoted needle rails, and the crossings are 
of cast iron. 


In the morning the engine tanks are charged at the | 


charging station, and it then runs down the siding to the main 
line. It is then coupled to a train of from three to seven 
wagons, and hauls them to the upp2r seven room: of entry 
“ 4,” a wagon being cut off 
as each room is passed, the 
inner taking it to the work- 
i The engine then 
runs back, say, to room 
No. 13, hauls out the loaded 
car, and leaves it on the 
track while it goes into 
No. 12 for another car. 
As each car is hauled out 
it is coupled to the others, 
and all are taken on to the 
entrance to the next room 
until a train of seven or 
cight cars has been formed. 
This train is then hauled 
out, and another lot of 
empty cars is taken in to 
replace those which have 
in themeantime been/loaded 
by the miners in rooms 
1 to 7. 

The engine used is of the 
four-wheel type, similar to 
the one shown in Fig. 2, 
having a single cylindrical 
tank or reservoir. It is of 
44in. gauge ; cylinders, 5in. 
by 10in.; driving wheels, 
23in.; weight, 5 tons; 
length all over, 10ft. 54in.; 
width, 5ft. Sin.; height, 
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between 30 1b. and 300 Ib. at will. This auxiliary reservoir is 
shown at the upper side of the tank in Fig. 2. 


The air is controlled by a specially-designed reducing valve 
and stop valve between the main and auxiliary reservoirs, 
and this can be instantly changed for any desired pressure in 
the latter. With light loads a lower pressure can be carried, 
thus economising the supply of air, while with a heavy load 
the pressure can be at once increased. The passage of the 
air from the auxiliary reservoir to the cylinders is controlled 
by a special form of differential throttle valve. The port 
openings are specially designed for the use of air, and to 
avoid back pressure. No trouble is experienced from the 
freezing of the exhaust. 

Fig. 3, p. 80, is a view of the cab of the engine shown above, 
At the left is the charging pipe, attached to the end of the 
longer tank, and fitted with a valve and screw coupling. 
The hand wheel_controls the pressure-reducing valve, while 





LOCOMOTIVE 





say that a field gun uncontrolled might, under favourable 
circumstances, jump and recoil thirty or forty yards, when 
firing a charge that by no means overstrained the gun. 
Clearly, then, the power to use such a piece depended on the 
successful application of a brake, yet scarcely any existing 
brake was satisfactory. If applied to the nave the wheel 
was apt to suffer greatly, for it must be clearly understood 
that while the force that drives the gun back acts along the 
bore or axis of the gun, the force that turns the wheel is the 
ground laying hold of the circumference by friction. This is 
obvious if we consider what would happen if the gun 
recoiled in air with no ground. Clearly there would then be 
nothing to make the wheel turn. If the revolving force then 
acts violently and suddenly on the circumference, and is 
resisted at the nave, the structure of the wheel is severely 
tried. An alternative was a tire brake, but this generally 
involved the use of a bar connected with the gun trail 
which was dangerous in recoil, being apt to break the 
leg of a man standing in 
near it. Consequently 
many officers preferred to 
use a drag-shoe, but nothing 
was really satisfactory. The 
introduction of quick-fire 
intensified the importance 
of this question, for it was 
apparent that if a gun 
recoiled so as to require, 
say, forty seconds to lay it, 
there was little gain in 
adopting any system of 
loading that occupied some 
very minute time, and any 
such gain was more than 
counter-balanced by the 
great inconveniences en- 
tailed by the use of a metal 
cartridge in the field. How- 
ever, efforts to devise means 
to check recoil continued. 
At Chicago, in 1893, was 
exhibited a French field gun 
with a spade blade in the 
trail. This 1s awkward, 
because the trail being 
checked the wheels are sure 
to jump and throw the 
laying considerably out, 
and no provision for lateral 
movement in the carriage 
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4ft. 5in.; tank capacity, 
47 c. ft. of airat600 1b. maxi- 
mum charging pressure. 
Tt can haul easil 
8500 Ib. each, aan can make three round trips of 4500ft. to 
9000ft. in an hour. A 3in. pipe connects the compressor 
with the charging station, and serves as a storage reservoir. 

For heavy work on light rails six-wheel engines with 
double tanks are used, as shown above, the right-hand 
tank not extending into the cab. This locomotive makes a 
round trip of 12,000ft. with one charge of air. On a gradient 
of lin 25 it can haul a load of 70 tons. The general dimensions 
are as follows :— 


Gauge. Bft. 6in. 

Cylinders .. 9}in. by 14in. 
heel-base ., 5ft. Gin. 

weiene wheels 2ft. 2in. 

e ey 14 tons. 
Length all over Seargtheha a ae” vec. scr oe 
Width ” Mad be. da See) chk. SiN eat 
Height .. 5ft. 4in. 


Total tank’ capacity (6001b. pressure). 187 cubic feet. 

For pressure up to 600 1b. cylindrical steel tanks are used, 
we are tested to 1000 1b. under hydraulic pressure. For 
igher working pressures a nest or group of Mannesmann 
tolled tubes or “bottles” is used. The air from the main 


tanks is led through copper pipes to an auxiliary reservoir of 


Fig. 2—HEAVY COMPRESSED AIR MiNE LOCOMOTIVE 


from four to six loaded wagons weighing two latch-handle levers operate the throttle valves and) be very limited in scope. 


the link motion. The engine whistle is at the left of the 
hand wheel. 

These engines, with a great variety of others of different 
styles and sizes, are made by the 
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CLARKE’S FIELD CARRIAGE BRAKE. 


Tue brake reported specially as having been shown to the 
Under - Secretary on his visit this week to the Arsenal at 
Woolwich is of sufficient importance to deserve notice. For 





H. K, Porter Company, | 


can be very satisfactory as 

a solution, for it entails 

somecomplication and must 
A much better arrangement 
was a spade fixed to the centre of the axle tree. We 
illustrated an Elswick design of this arrangement several 
years ago. Still quick-fire did not come in for field 
artillery until recently, when the metal cartridge was 
proved to be unnecessary, first, so far as we know, 
by Vickers. From this time it became obvious that 
the difficulty of recoil must be got over in the best way pos- 
sible, and that quick-fire would come in, in a more or less 
satisfactory way, according to the success of the solution of 
the recoil question. 

Recently Krupp*has kindly presented us with a volume 
showing a number of field brakes, fixed on axletree, 


many years past brakes have been becoming more and more | trail, and. tire of wheel, with spring buffers. Sir George 
| essential. Fifteen or twenty years ago it became apparent that | Clarke, in the meantime, “had designed an excellent spade 
the actual power or striking energy of a field gun depended | brake fixed to the axle tree and also connected with the 


| largely on its brake. 
| quick-fire in the field that depends on it. The explanation is 
| not difficult. In old days material was of such a nature that 
| in order to have the required strength, the mass and weight 
| was in itself sufficient to keep recoil within reasonable limits. 


Now it is the possibility of using | 


trail, the shock being broken by strong springs. So well does 
this work that it has been found practicable to fire five rounds 
a minute with our present field guns, with service equipment ; 
which, using smokeless powder, would probably hold their 
own fairly against any quick-firing gun likely to be brought 


| As soon as steel of high quality came in this was changed, | against us. This is the device shown this week to the Under- 
: C | especially as at the same time high velocities produced by | Secretary, which is being applied as quickly as possible to all 
suitable diameter, the pressure in which can be regulated | slow-burning powder were obtained. Itis hardly too much to | our field guns now in the service. 
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ENGINEERS AND TRADE EXPANSION, 


Ur the proverbial assertion that “trade follows the flag,” 
the Colonial Secretary has supplied the latest available piece 
of statistical evidence in the remarkable figures which he 
adduced when addressing, this week, the Wolverhampton 
Chamber of Commerce. Mr. Chamberlain has made calcu- 
lations from which he finds that in the course of the last 
forty years the exports of British produce to the Protectionist 
Stat2s and Colonies increased by 120 per cent. ; but during 
the same time the exports of British produce to the countries 
which are Free Trade, and to the Colonies whose tariffs are 
under our control, increased by 270 per cent., or two and 
a-half times as much. Whether Liberal or Conservative, 
most of our readers will agree as to their receiving most 
orders for machinery and for engineering structures and 
material from Free Trade countries, and certainly as to the 
greater ease with which orders for such manufactures can be 
negotiated where the question of paying import duty does 
not arise. The part which engineering structures play in 
the civilisation and development of new countries can hardly 
be over-estimated. The Colonial Secretary holds that the 
British Empire makes for good among the nations, and that 
on this ground its maintenance and extension by means of 
the defence and enlargement of its trade and commerce is 
entirely justifiable. The ethical influence of the engineering 
industries is a subject which deserves a chronicler, and no 
doubt an excellent case could be made out in its favour. 
Much is talked now-a-days about the “blessings of civilisa- 
tion,” and the advantage of the extension of those benefits 
to lands which previously pussessed them either not at all or 
only partially. A good 50 per cent. of such civilising 
influences, it is well to remember, arise from railways, roads, 
telegraph systems, irrigation works, and similar undertakings 
whose successful prosecution without the aid of the engineer- 
ing trades would be impossible. We are glad to see that the 
Duke of Devonshire, speaking on the following day at the 
annual meeting of the Chamber of Commerce of Birming- 
ham, whilst wisely discriminating between a necessary and 
an ‘“‘ exaggerated ”’ imperialism, yet completely endorsed the 
Colonial Secretary’s assertion that the first duty of the 
Government is to secure the prosperity of British trade. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents ) 





THE POSITION OF NAVAL ENGINEERS. 


5in,—A noteworthy feature in connection with the subject that 
is just now the burning question of the hour, as far as the Navy is 
voncerned—I refer to the improvement in the position and status of 
the naval engineer officer—is, that the strongest advocates for grant- 
ing executive rank and authority to these officers in their own depart- 
ment are the senior officers of this branch of the service. They 
feel after long service, experience, and conviction, that the present 
state of things cannot last much longer ; that each day sees the 
engineering staffs of ships growing much larger, their responsi- 
bilities increasing, and the effective working of the vessel, both as 
a ship and a fighting machine, becoming more and more dependent 
on the engineer. And yet the state of things which was so 
strongly condemned twenty-five years ago by Admiral Sir Cooper 
Key’s Committee still remains in force, the difticulties of the 
position being a thousandfold accentuated to-day by the complete | 
revolution that has been made in the organisation of a warship 
in recent years. These senior officers, who know and feel more 
than any other officer in the ship how much will depend on the | 
engineer staff in naval warfare, are not actuated in their views by 
the glamour of gold lace and titles, as some of our opponents 
infer. There is very little sentiment about the question for them, 
except the sentiment of patriotism, which leads them to hope that 
when the day of trial shall come our fleets will be as successful as 
in days of old; and, in their opinion, that success cannot be 
obtained unless the engine-room department is in the highest 
state of efficiency. : 
_ When a warship is cleared for action every water-tight door | 
is closed, and the vessel becomes subdivided into some three or 
four hundred closed-in compartments below the protective deck. | 


The ship then becomes practically divided into two parts—all | 
above the protective deck, working the guns in the batteries, 
&:., .being under the eye of the captain and execu- | 


tive officers; while all below it are under the eye and | 
the orders of the chief engineer and bis officers. The 
only means of commurication is by the voice pipe or telephone 
from the captain in the conning tower to the chief engineer in the 


engine-room, There can be no personal supervision by the captain 
of what is going on below the protective deck, either as regards 
the means for securing the safety uf the ship, or its movements, 
or the discipline of the two or three hundred men who are there. 
The whole engineering department is out of his sight, and cut off 
from him ; and he has to trust entirely to the chief engineer for 
all duties and requirements below being properly carried out. We 
know that men will fight and have no fear in the open, when they 
know and feel that they have a fair chance of coming out of the 
battle without much damage, and under those conditions they are 
readily amenable to discipline and to obeying the orders of their 
officers ; but, on the other hand, if menare boxed up in small com- 
partments, exposed to the risks of certain death from many 
causes, and with but the very faintest chances of escape, their 
nerves become more highly strung, and the slightest thing might 
lead to a panic, when obedience to orders would not be given 
unless the men had been accustomed to discipline of a high order. 
Men know that if a splinter from a shell finds its way below and 
lights on a steam pipe, it is certain death for all there. It is 
well known that several of Cervera’s best ships, in their attempt 
to escape from Santiago, were disabled in this way, the whole of 
the engine-room staff being killed, and the vessels prevented 
from getting far away. It will be remembered that a large 
number of men were saved, but, alas, none of the engine-room 
complements, 

Apart from shell fire, there is another danger in warfare, viz., 
that of being rammed. We have only to remember the disaster 
to the Victoria to leara what a poor chance the engine-room staff 
has of being saved under such circumstances when the water- 
tight doors are closed ; but of the number saved on that occa- 
sion but an extremely small portion belonged to the engineer 
department. 

Again, should a torpedo strike the vessel, it would be in the 
lowest part of the ship; and if the officers and men below the 
protective deck were not killed by the explosion, they would be 
drowned before they could possibly get on deck and have a chance 
of escape. 

In the batteries and above the protective deck the ship is not 
divided up into small spaces; but everywhere where men are 
stationed they are under the eye of an officer, which is a great 
factor in enforcing discipline and inspiring confidence. But 
below, the ship is so subdivided, and engineer officers are so few, 
that in action it will be practically impossible for all the various 
compartments where men are stationed to have an officer in them 
at the same time, and therefore there will be times when some of 
the men will lack that feeling of trust and confidence that is 
inspired by the presence of a superior officer. Where you can see 
what is going on, and with whom you are fighting, and also feel 
that you have a chance for your life, men can be brave, and officers 
find a ready and willing response to their orders; but, on the 
other hand, cooped up in a small place, from which escape is nigh 


| almost impossible, with a knowledge that certain events must 


| bring certain death without a chance for life, and also the great 


anxiety and suspense that must tell on the feelings when men 
cannot see what is going on — under such conditions as these 
it will-be difficult for officers to exact that obedience to orders 
which will be necessary in the time of trial unless the men 
believe in and have confidence in the authority of their officers. 

Now, have the engineer officers that authority, and the sign of 
that authority—real rank—to ensure the discipline and obedience 
to orders that will be required in the engine-room department in 
the day of battle? Emphatically, no. Engineer officers are 
classed as and called civil officers in contradistinction to the deck 
officers, who are classed as and called executive officers, An 
engineer officer cannot legally reprimand one of his staff for any 
neglect or fault that may have been committed, but must make 
a complaint in the first place to the executive officer, who in the 
large majority of cases is a much younger and more inexperienced 
officer than the engineer, and who knows nothing of the duties of 
the engine-room. One has only to read the Queen’s regulations 
to see how small and insignificant are the authority, rights, privi- 
leges, distinctions, pats &c., of the civil officer compared with 
the executive ; but when the question of responsibility is dealt 
with by these same regulations, the state of affairs is entirely 
reversed, 

If the engineer officers’ duties were confined to pure matters of 
mechanical engineering, there would be no desire on their part to 
wish for anything very different from their present titles and 
position ; but it is because they are officers of a fighting machine, 
with a large number of men absolutely under their orders alone in 
the time of battle, that they wish for far more effective control and 
efficiency in their own department, And this, they all are of 
opinion, can be most readily and effectually given by carrying out 
the recommendations of Admiral Sir Cooper Key’s Committee of 
1874, and making them executive officers. It should be borne in 
mind that in a sbip like the Terrible the engine-room complement 


| numbers over 300, all of whom are subject to the control of the 


fleet engineer. His officers drill the men, and are responsible for 
their clothing being of the right pattern and quantity ; and at all 
inspections-and musterings these engineer officers have to perform 
the same duties as regards their men as the executive officers do 
with the seaman ratings. In all Janding expedition; engineer 





officers and men take part, And in many other ways apart from 
matters of pure engineering, engineers have to perform many 
duties of a purely military character. 


In time of war engineers run greater risks of their lives jp the 
defence of their country than any other officers ; also it cannot 
be denied that the engineer officers are amongst the best educated 
officers in the Navy ; and, lastly, the cost to his parent of training 
a boy from fourteen to pee years of age for the position of 
an engineer officer in H.M, Navy is as great as that for an execy. 
tive or any other officer for the same period. _ For all these reasons 
and many more, the engineer officer feels that his position, age f 
age, should be at least equal to that of any other officer in the 
Navy ; but that it is not so requires but a slight knowledge of the 
Queen's regulations, or of the inner life of a man-of-war, to show 
that there is a great and broad distinction between the position 
and prospects of an executive officer and a civil officer in H.M, 
Navy. FLEET ENGINEER, 

January 23rd, 





Sir,—It was, in common with many of my brother ofticors, 
with considerable surprise that | read the paragraphs in your issue 
of the 16th ult. respecting the ‘‘claims” of these officers, anq 
agent in justice to them you will permit me to say a few words 
in reply, 


Firstly, the difference in the tone of these paragraphs is in marked 
contrast with others that have appeared, more or less recently, in 
ag! journal. I notice, with reference to the ‘‘ statement” issued 

y these officers, you say ‘‘ purporting ” to be issued in the name 
of the ‘‘ naval engineers.” Now I cannot help saying that this j, 
distinctly unfair, as it is manifestly impossible for any one, know. 
ing what the regulations of H.M. Navy are, to expect the naval 
engineers to say who were for and who against the issue of this 
‘* statement.” It is not unreasonable, of course, to imagine that 
there is some slight diversity of opinion on this matter, and con. 
sidering the difference in age of these officers, it is only natural 
that it should be so, some of them, too, having been so thoroughly 
snubbed, subordinated, and subdued, that their only thoughts are 
as to how quickly they can retire ; but you can rest perfectly con. 
tented—and facts can be given you to prove this—that the 
immense majority are absolutely determined that they will never 
rest until their profession is properly recognised in H.M. Navy. 

With respect to the desire for combative titles, I am surprised 
at your being so enamoured of the titles at present borne by them, 
and imagining that engineer officers are so too, when the highest 
title that can be held in this branch has already been compared in 
the public Press to that borne by an ‘inspector of nuisances.’ 
You say that “outside service circles not one in twenty can tell, 
&c, &c.,” but this wish for these titles has absolutely nothing 
whatever to do with ‘outside circles,’’ and it is most unjust to 
impute motives such as this to these officers. Lord Lansdowne 
did not think thus when he said that ‘“‘ Rank is the outward and 
visible sign of consideration and authority, and it is necessary in 
the military profession that a man should have a military stamp to 
distinguish him, and to secure him his proper place among his 
comrades ;’ it is precisely on account of this authority we have 
not yet got, and the consideration we at present do not get, that 
when they come it is imperative that we should have the ‘‘ outward 
and visible sign” to indicate the changes that have been made, 
We are told that the Admiralty are a ‘‘stiff-necked generation, 
and that they hold executive views—-*‘ only more so,” It seems 
very hard to believe that you give your support to the opponents 
of the views of the engineers for such reasons as this, 

I should like to quote from an article which appeared in Cuss/¢r's 
Magazine of March, 1898, on ‘‘ The American Naval Officer of the 
Future” :—‘* While the new scheme gives the eugineers all that 
they have been asking for many years, most of them have a feeling 
of regret that the change involves the loss of the name of 
engineer, I'v their claims for a military in addition to the profes- 
sional title, the reply has often been that this was a desire to 
‘strut in borrowed plumage ;’ but the answer to this is that, so 
far from desiring any weakening of the bond with the great family 
of engineers, the claim fora military title in addition is to give 
engineering its proper rank in the navy. As long as the engineers 
in the service have only re/atire rank, without the title which shows 
on its face that the possessor is a military officer of the Govern- 
ment, engineering in the navy is not accorded its true place. 
Every engineer, whatever his special line of work, must feel proud 
of his professional title, and of being a member of a profession 
which has done so much for the world, and which has made the 
difference between the nineteenth century and the centuries which 
preceded it. It is only natural, therefore, that the present en- 
gineers should look with regret on the loss cf their professioral 
title. But inthe ‘ Navy of the Future,’ engineering is to have its 
rightful place, and is to make American officers masters of the 
great ships which they are to handle as the representatives of their 
country in every sea,” 

I think the above explains very fairly why engineer officers con- 
sider they should have both rank and title, which have always been 
associated with executive control. It appears to be generally 
conceded that these officers should have executive control in their 
own department ; then why should they alone be debarred from 
the titles which accompany it! We contend that our duties are of 
as combatant a nature as those of any other branch of the service, 
and special—executive—duties are invariably imposed upon us by 
practically all the captains of ships in commission ; then why should 
we be for ever compelled to bear merely civil designations, even in 
the persons of those whose relative rank is that of Captain, R.N.! 
It certainly appears to me that the objections to the profession 
being recognised, as it should be in H.M. Navy, by combatant 
titles, are but sentimental ones. Why should the engineer officers 
of the army be permitted without remark to hold these titles, yet 
in the case of the Navy the members of the same profession are 
denied them’ The wt investigating committees that have ever 
sat to consider this question have without hesitation reported that 
these officers should be granted this concession, 

I venture to think, Sir, that in view of these facts there is not 
much chance of your advice, however well-intentioned, being acted 


CHIEF ENGINEER, R.N. 





upon. 
January 23rd, 


UNITED STATES PATENTS, 


Str,—-According to one—American—patent agent, ‘‘ under the 
new American patent law, no patent will be granted in this— 
U.S. A,—country for an invention already patented abroad unless 
the application is filed in the United States Patent-office within 
seven months from the day of filing the foreign application. 
According to another—an English patent agent—-‘‘ the officials of 
the U.S.A. Patent-office have seen their way to put a broader 
construction on the meaning of this section,” and they will grant 
a patent if ‘‘ the U.S.A. patent is actually issued before any prior 
foreign application—filed more than seven months before the 
U.S.A. application —in fact becomes sealed or issued or takes 
effect asa patent.” Kindly tell me, through your columns, which 
of these opinions is correct. I filed a provisional specification 
for an invention in New Zealand in May, 1898, and the com- 

lete specification will be filed in February, 1899. The question 
is: Am I too late to get the same invention patented in America ‘ 
I shall be glad of as early answer as possible, 2 

January 25th. A. X.—Y. 

[For all practical purposes the second contention in your letter 
is a correct statement of the facts, and if you can delay the seal- 
ing of the New Zealand patent until the issue of the American 
patent, the patent in the latter country will be valid,—Ev. TH! 
ENGINEER. } 








BRITISH AND AMERICAN MacHtne TooLs.—A letter lies at this 
office for “‘G. M. H.,” who recently corresponded with us on the 
cubject of ‘British and American Machine Tools,” 
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THAMES PIONEER SHIPBUILDERS AND 
MARINE ENGINEERS. 

In giving our promised biographical notes of the 
originators of some of the shipbuilding and marine 
engineering establishments in the Thames district in the 
Victorian Era—men who have helped to make that era 
tbe most noteworthy in the history of the world—we shall 
follow the same order as in the case of the summaries 
of their work, viz., that of the date of their commencement 
of business in the locality. In this order the first of 
these notable men on our record is Mr. George Green, 
who was born in Cheshunt, in Hertfordshire, November 
9nd, 1767. He was the second son of Mr. Jno. Green, a 
well-known brewer of Chelsea, with which place the 
(ireen family had for many years been prominently con- 
nected. His father dying rather suddenly when George 
was but tive years old, and a change having come over 
the good fortunes of the brewery business, the widow 
removed with her family to Battersea. In 1782 George 
Green, being then fifteen years old, was apprenticed to 
Mr. Perry, shipbuilder of the Blackwall Yard, Poplar. 
Being particularly active, intelligent, and trustworthy, 
he soon began to make himself useful in the drawing- 
oflice and mould loft, in designing and laying down 
ships; frequently in the busy times working in the 
mould loft until late in the evening. 

Having served his apprenticeship, he in February, 
1796, married Miss Perry, his master’s daughter, and in 
the following year, being then thirty years of age, was 
taken into partnership. After losing his first wife by 
death, he in 1806 married again, and removed to the 
large house in the shipyard, which had been previously 
occupied by Mr. Perry. At this time he was noted for 
his unremitting attention to business, and expected all 
about him to do as he did. From the date of his 
apprenticeship up to 1806—twenty-four years—some fifty 
very fine ships are authentically recorded as having been 
built in the shipyard, twenty-one of which were for the 
British Navy. 

Notwithstanding his close attention to business, Mr. 
Green found time to take note of the very inadequate 


MR. GEORGe GREEN 


means provided for the education of the children in his 
neighbourhood, and in consequence, he took a leading 
part in the erection of the Poplar and Blackwall Free 
School, which was maintained in a most efficient state 
down to 1874, when it was handed over to the London 
School Board; Mr. Green having in the meantime pro- 
vided a handsome endowment. In 1841 he built the now 
well-known Sailors’ Home in the East India Dock-road. 
which has become one of the best known institutions of 
its kind. The zeal and munificence shown by Mr. Grecn 
for so many years in building and endowing schools 
was publicly recognised by a request that he would allow 
his portrait to be painted for the Town Hall at Poplar, 
and from the engraving of this portrait—the loan of 
which has been courteously accorded us by members of his 
family—the photographic reproduction we give has been 
obtained. 

Mr. Green died at Blackwall in the eighty-second year 
of his age on February 21st, 1849, and was buried in a 
vault attached to Trinity Chapel, a handsome monu- 
ment being soon after erected to his memory by the 
workmen of the Blackwall Yard, which was placed with 
those of his predecessors in the yard, in the East India 
Company’s chapel, with which the Perrys and George 
Green had been so long associated. The members of 
Messrs. Green’s existing firm are grandsons and great- 
grandsons of the subject of our sketch. 

_The next in order on our roll of worthies, though in a 
different industry, is Mr. Henry Maudslay, who was 
born on August 22nd, 1771, in a small cottage at the 
back of the Salutation Inn, nearly opposite the gates of 
the Royal Arsenal at Woolwich. He was the son of 
William Maudslay, a native of Lancashire, who was 
descended from an old family of the same name that had 
resided at Maudslay Hall, near Ormskirk, at the begin- 
ning of the 17th century. Like other sons of that day, 
William Maudslay, when quite young, enlisted in the 
Royal Artillery, and soon after joining his corps was sent 
out to the West Indies. There he shared in some hard 
fighting, being several times wounded in battle, and in 





his last engagement was hit by a musket ball in the 
throat. Through the intervention of the thick leathern 
stock that he wore, the ball, although cutting a piece out 
of the stock, was happily diverted from its course, and 
its wearer, though severely wounded, was saved from 
death. He was invalided and sent home to Woolwich, 
where he was soon afterwards discharged. Being a good 
workman—having become sergeant wheelwright when in 
the Artillery—he soon found work at the Arsenal, and it 
was while thus employed that his son Henry, the subject 
of our sketch, was born. 

When the boy was twelve years old he was employed 
at the Arsenal as a powder monkey, making and filling 
cartridges ; but after two years he was passed on to the 
shop in which his father worked, where he learned the 
use of tools and the art of working in wood and iron. 
Being much fonder, however, of the forge and working 
in iron than in wood, he was in his fifteenth year removed 
to the smithy, and his heart being then in his work, he 
soon made rapid progress and became an expert smith, 
being specially skilful in the forging of light ironwork. 

Irom the Arsenal he went to London to Bramah’s 
noted lock factory, where he eventually became manager, 
but finding after marriage his family cares increasing, he 
started in business on his own account in a small factory 
off Oxford-street. It was here that he invented and per- 
fected the slide rest, and reduced boiler plate punching 
and screw-cutting machinery to a system. In 1810 his 
factory was removed to its present site in Lambeth, and 
the firm of Maudslay and Field established. It was 
while at Bramah’s that he invented the cup-leather for 
hydraulic presses, and at his own works designed and 
constructed the first vertical direct-acting—or table— 
steam engine. 

Although marine engines have for many years been the 
principal manufacture of the works which Mr. Henry 
Maudslay established in Lambeth, most important engi- 
neering work was executed in his first factory, notably 
the admirable block machinery at Portsmouth Dockyard, 
gun boring, and coining machinery, kc. «ce. 

Mr. Maudslay died from the effects of a cold on 
February 14th, 1831, and as he was proud of his early 





MR. HENRY MAUDSLAY 


connection with Woolwich, he directed that his remains 
be interred in Woolwich churchyard. By those well 
able to pronounce an opinion from their intimate asso- 
ciation with him, he was considered the beau ideal of 
the honest, upright, hard-working, intelligent, and kindly 
Englishman, as the likeness we give of him—taken from 
a portrait kindly lent by his grandsons—shows; and 
although he did not serve his country by feats of arms, 
like some of his progenitors, we think he doubly served 
it by the work he accomplished as an engineer, and that 
his name should rank high on the roll of fame as a dis- 
tinguished worker, and be held in as great esteem as 
many not more honourable or deserving citizens. 
Following on in our order of precedence, the next 
eminent worker of the Victorian age in the Thames 
district is Mr. John Penn, who was born in Green- 
wich in 1805. His father was foreman at an im- 
portant works in Bristol when only twenty-two 
years of age, and came to London in 1793. In 
1799 he began business on his own account as a mill- 
wright in a small shop in Greenwich, on the site of the 
present premises now occupied by his grandsons, where 
he at first confined himself to the manufacture of wind- 
mills, water wheels, &c., and the machinery connected 
with them; steam engine making being subsequently 
introduced to the factory. It was in such surroundings 
that his son John—the subject of our sketch—after 
having acquired an early education, that his father did 
not possess, was brought up, working at the lathe, the 
vice, and the forge, until he became a thoroughly skilled 
mechanician. 
As previously noted elsewhere in these pages, the first 
marine engine made at the factory in Greenwich was in 
1825, when young John Penn was twenty years of age, 
but if was not till about five years later that he gave 
particular attention to the steam engine as applied to the 
propulsion of small vessels, and made many improve- 
ments in it, which led to his subsequent good fortune. 
Some boats having been built on fine lines for Thames 
river traffic by Mr. Ditchburn, of Blackwall, young Mr. 





Penn fitted them with oscillating engines, which were 
soon found to be greatly superior to the then existing 
type; their strength and compactness, coupled with 
their simplicity of design and excellent workmanship, 
soon attracting public notice. Although the oscillating 
cylinder engine at that date was no novelty, yet the 
perfection to which it was brought at the hands of young 
Mr. Penn made it a distinctly new type of engine for 
river boats and sea-going ships, and from that time it 
became inseparably connected with his name. 

Mr. John Penn the elder died in 1843, but the entire 
management of the works had been in his son’s hands 
for some years before, and it was shortly after his 
father’s death that Mr. Penn received his first order 
from the British Admiralty, viz., the remodelling of the 
engines of the Black Eagle, which he fitted with oscillat- 
ing engines, converting her froma very slow and lumber- 
ing ship to a handy, steady, and rapid vessel. This 
satisfactory result laid the foundation of the future 
large business connection between his firm and most of 
the naval Powers of the world. 

Mr. Penn was a thorough-going worker himself, full of 
energy, skill, and enterprise, but cool and practical 
withal. Thoroughly to acquaint himself with the ways 
and methods of work in other places, he made it his 
business to visit all the best workshops, not only at home, 
but on the Continent; and wherever he met with 
excellence, either in the worker, or the tools he used, he 
was greatly pleased. 

Mr. Penn was elected an Associate of the Institution of 
Civil Engineers as early as 1826, becoming a member in 
1845. In 1859 he was made a Fellow of the Royal 
Society, and was also a President of the Institution of 
Mechanical Engineers, and had received many marks of 
distinction from the various Foreign Governments who had 
availed themselves of his professional services. In 1847 
he married Ellen, daughter of Mr. W. English, of Enfield, 
and left four sons and two daughters. In 1872, his two 
eldest sons—the present heads of the firm of John Penn 
and Sons—were taken into partnership; Mr. Penn himself 
retiring from the business in 1875. Towards the end of 
his life he was afilicted with paralysis and blindnes~, which 


MR. JOHN PENN 


brought him to a very helpless state, but the activity of 
his mind remained unimpaired, and he continued to 
the last to take cruises in his beautiful yacht the 
Pandora. He died on September 23rd, 1878, at his 
residence, the “‘ Cedars,’ Lee, at the age of 73, having 
given sixty years of his life to work not more honour- 
able to himself than it had been to his country and the 
world. 

The founder of the next establishment in the order of 
precedence on our roll is Mr. Thomas Ditchburn, who was 
born at Chatham in 1801, and educated there. At the 
usual age he entered the Royal Dockyard as a shipwright 
apprentice, where he distinguished himself by his skill 
as a practical shipwright, and as a draughtsman. 
When some time out of his apprenticeship he came to 
London, and became manager of the shipbuilding yard 
of Messrs. Fletcher and Fearnall, at Limehouse. Steam 
had by that time been largely introduced as a propelling 
power for ships, and its merits were acknowledged by the 
unprejudiced public ; but the vessels to which it had been 
up to that time applied were short, bluff-bowed, wooden 
vessels, ill-adapted for steam propulsion. By alterations 
which Mr. Ditchburn made in some of the best boats then 
running, the firm for whom he acted became celebrated 
for building the fastest steamers of the day ; all of them, 
however, being built of wood. In Mr. Ditchburn’s new 
ships, he gave them a long fine entrance, and greater 
length of hull generally, and to him is due the merit of 
having advanced the art of steamship building at the 
time, by attaining an amount of speed with his vessels pre- 
viously unknown. 

About this time—early in the thirties—experiments 
were being made on vessels built of iron, the results 
obtained with which so satisfied Mr. Ditchburn that he 
determined to commence business on his own account 
and build with iron. In this determination he was much 
encouraged by Mr. John Penn, of Greenwich, whose 
friendship and co-operation were at this juncture of 
immense importance. Securing suitable premises at 
Blackwall, and having entered into partnership with Mr. 
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Charles J. Mare—who undertook the commercial part 
of the business—they together started the Orchard 
Yard, the first iron shipbuilding establishment on the 
Thames. ; 

The first iron ship built in the yard was for the Russian 
Government, and was named the Inkerman. She was 
of unusually light draught, and was capable of attaining 
a high rate of speed. Co-operating with Mr. Penn, who 
built the engines, Mr. Ditchburn built and launched a 
little fleet of iron steamers for up-river work, which 
being superior in hull and machinery to previous existing 
boats, orders came in rapidly for others. So great, indeed, 
was the success of vessels designed and built by Mr. 
Ditchburn, that orders came to his firm from all parts of 
the world; but so curtailed was the building space at 
one time in the yard, that it is recorded that a small up- 
river steamer was actually built inside a large sea-going 
vessel, and launched from that position through her 
stern, the frames at that part being left out for the 
purpose. 

It was—it will be remembered by readers of our late 
series of articles on Thames Shipbuilding—in the year 
1845, that Mr. Ditchburn was consulted by the English 
Admiralty Lords as to the proper form and size of vessel 
most suitable to convey her Majesty the Queen from 
Whitehall to Woolwich. The Fairy, royal yacht, was 
the result, and being a most complete success, was highly 
creditable to Mr. Ditchburn, her designer and builder, and 
to Messrs. Penn, who constructed her engines. As men- 
tioned in a previous issue of this journal, the co-partner- 
ship of Messrs. Ditchburn and Mare was dissolved a 
few years after being contracted, Mr. Ditchburn being the 
retiring partner. 

The Orchard Yard shipbuilding establishment having 
been considerably extended, and a much wider scope given 
to the business on the retirement of Mr. Ditchburn, we 
give in the following biographical note a brief outline of 
the early career of his late partner. Mr. Charles J. Mare 
was born in Staffordshire in 1815, but passed his early 
youth at “‘ Broomlands,” the family house in Cheshire. 
When school days were over he was placed with a firm 
of solicitors in Doctors’ Commons, London, but the 
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occupation not being congenial to his taste or tempera- 
ment, he turned his attention to other pursuits, and having 
a strong bias towards shipbuilding, he, when twenty-one 
years of age, joined Mr. Thomas Ditchburn, shipbuilder— 
as above recorded—at the Orchard Yard, Blackwall. In 
1846, when the partnership was dissolved, he commenced 
—retaining the old premises—to lay down, on the Essex 
side of Bow Creek, plant for rolling iron plate and angle 
bars made from scrap iron, powerful steam hammers for 
the making of heavy forgings, and iron and brass 
foundries for heavy castings. 
_ When taken, this intended shipbuilding yard and 
ironworks was a mere marsh, but in Mr. Mare’s 
energetic hands the greater part of it was reclaimed from 
the encroachments of the river Lea, and before long the 
yards on both sides of the creek became the centres of 
thriving districts now known as Blackwall and Canning 
Town. During his time upwards of fifty vessels were 
built by Mr. Mare for the British Navy, and many others 
for the Russian, Prussian, Belgian, Mexican, Peruvian, 
Swedish, Spanish, and Italian Governments. He was 
also the builder of ships for the Peninsular and Oriental, 
the Royal Mail and General Steam Navigation com- 
panies, and the South-Western and South-Eastern Rail- 
way companies, and other well-known owners. He also 
built the Britannia, Albert, and Westminster bridges, 
unfortunately losing heavily over the contract for the 
last-named. Mr. Mare retired in 1856, a limited com- 
pany—the present Thames Ironworks Company—being 
formed to carry on the works. 

Of Mr. Mare’s career subsequent to his withdrawal 
from the shipbuilding and ironworks firm little is known. 
Being an energetic man, he, when clear of the Orchard 


whereabouts being even unknown to his relatives or 
friends. An announcement, however, in one of the 
London daily papers in February last disclosed the fact 
that he had died on the 8th of that month in Stepney, 
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and was buried in the Woodgrange Cemetery, Romford- 
road, Essex. A suitable memorial has been erected to 
his memory in the new Technical Schools in the Romford- 
road. 
Mr. Mare married in 1848 a daughter of Mr. Peter Rolt— 
then a well-known timber merchant of Deptford—who 
survives her husband. He represented Plymouth in 
1852 in the Conservative interest, and was at that time 
a close friend of the late Lord Beaconsfield, then Mr. 
Benjamin Disraeli. The first vessel built by Mr. Mare 
for the English Government in the enlarged Orchard 
Shipyard was H.M.S. Vulcan, of 2396 tons displacement, 
laid down as an iron steam frigate, but finished as a 
transport, and launched in 1849. 
In our next note we give a brief memoir of the late surviv- 
ing partner of the old-established Thames firm of Samuda 
Brothers, who started in business in the “ thirties,” but 
whose late works are now closed. Mr. J. D. A. Samuda 
was a son of Mr. Abraham Samuda, an East and West 
India merchant of Finsbury, London, and was born in 
1813. He studied engineering under his brother, Mr. 
Jacob Samuda, and entered into partnership with him in 
1832. For ten years the partners confined themselves 
principally to the building of marine engines, but in 1843 
took up the shipbuilding business, and soon made a 
reputation for their firm. Their first ship was the 
ill-fated Gipsy Queen, on board of which the elder 
of the partners—Mr. Jacob Samuda—was unfortu- 
nately killed on November 12th, 1844, by the blow- 
ing out of an expansion joint during a trial of the vessel's 
engines. 
From the year 1843 till the closing of the works and 
shipyard in 1885 the firm had been constantly engaged in 
building ships of all classes for the war and merchant 
navies of our own and foreign countries; all of which 
ships combined in their construction the many great 
improvements that had taken place in shipbuilding duri 
the period. This excellence in ship construction to whi 
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Mr. 





Shipyard, promoted a new concern at Millwall, known 
as the Millwall Iron and Shipbuilding Works, which, 
however, did not succeed, the machinery and plant being 
ubsequently sold. After this Mr. Mare disappeared 


the firm attained under Mr. Samuda’s control was illus- 
trated in many of the vessels he then built, notably in 
those for the Brazilian Government, and the famous 


a 


the work done by the firm within the twenty years of 
the close of the business. 

The ships built by Mr. Samuda were in large measure 
dependent for their admirable finish and workmanship on 
the rapid and accurate preparation of the materials used 
in them, by the time and labour-saving machinery that 
he had from time to time introduced into his shipyard, 
principal among these being the armour-plate bending 
machinery, which was in use for some years, and wag 
capable of a total bending pressure of 4000 tons, or 
3} tons per square inch, with which, as stated jn 
the summary before referred to, Mr. Samuda was 
able not only to do such work for the ships built in 
his own yard, but for other shipbuilding establishments 
elsewhere. 

Being a man of great natural ability and attainments, 
his comments on all subjects with which he was familiar 
were always forcible and instructive. As his business 
life covered a period of marvellous development in al] 
that appertained to land and ocean travel ; the substitu. 
tion of the lumbering stage-coach by the locomotive ; the 
wind-propelled wooden ship by the iron built one moved by 
steam power ; the old 68-pounder muzzle-loading gun by 
the 110-ton breech-loader; the introduction of iron armour, 
and the general adoption of steel for shipbuilding and 
other purposes ; all these and many more came within 
the range of Mr. Samuda’s life experiences. 

Co-operating with Sir E. J. Reed, C.B., in 1860, Mr, 
Samuda was largely instrumental in the successful 
founding of the Institution of Naval Architects, of which 
he became the first treasurer, and always took the deepest 
interest in its progress, and all that appertained to its 
affairs; he being a regular attendant at its meetings, 
at which there were few discussions of importance in 
which he did not join, and was listened to with marked 
attention. He was elected a member of the Institution 
of Civil Engineers in 1862, and entered Parliament in 
1865, retiring from it in 1880. He spoke frequently, his 
utterances being regarded as valuable contributions to 
the subject under discussion, especially when it had 
reference to naval matters. 

Mr. Samuda died somewhat suddenly at the end 
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of April, 1885, from syncope, and was buried in 
Kensal Green Cemetery, the news of his death being 
received by his large circle of friends with the deepest 
regret. 

Our next noted representative worker of the era in the 
field of mechanical engineering, especially in connection 
with the naval and mercantile marine, is Mr. Edward 
Humphrys, who was born at Penzance in 1808, but whose 
early youth was passed in Bristol, to which place his 
parents removed in 1810. The occupation he was 
originally intended to take up, viz., that of harness maker, 
not being congenial to him, he was, after schooling was 
completed, regularly apprenticed as an engineer to his 
elder brother Francis, in Liverpool, and removed with 
him to South Wales, where he was employed at the 
Nant-y-glo Ironworks in making locomotives and other 
engines; after which he became assistant superintendent 
engineer to the London and Dublin Steam Navigation 
Company, which engagement he resigned to come to 
London. When he arrived he became foreman to Messrs. 
Mainwaring and Co., of Lambeth, but shortly afterwards 
started in business on his own account in that neighbour- 
hood, where he remained six years. While there he 
built his first marine engines, which were fitted in two 
small river boats, and constructed the two-cylinder com- 
pound stationary engine that drove the models at the 
London Royal Polytechnic Institution, and which found 
so many admirers. 

His business in Lambeth not being sufficiently pro- 
fitable, he relinquished it, and became manager at Messrs. 
Rennie’s works at Blackfriars, which he soon raised to a 
high degree of celebrity. It was while there that he intro- 
duced the circular ring for relieving the pressure at the 
back of slide valves, and india-rubber disc valves for air 
pumps, thus displacing the old wing or butterfly valves, 
and enabling such pumps to be driven at a high speed, 
which had become necessary in connection with direct- 
acting screw engines, which hadthen come into use. Mr. 
Humphrys was also the first to apply the Stephenson 
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ntly-driven centrifugal pump for circulating the 
ae water through the tubes of condensers. _ 

In 1850 Mr. ager we transferred his services to 
Messrs. Naysmyth, of Patricroft, Manchester, but shortly 
afterwards he became Chief Engineer of Woolwich Dock- 
vard. This position he resigned at the end of 1852, and 
‘vent into partnership with Messrs. Tennant and Dykes, 
and with them established the existing marine engine 
works at Deptford. 

In his own person, Mr. Humphrys was one of nature’s 
porn industrial chiefs, having at all times a marked dis- 
like to apathy and indolence in any one about him. He 
was his own draughtsman and designer and works 
manager, and was the first man in and the last out of the 
factory. His career was an example to all who wish to 
attain to high professional prosperity, which he had well 
nigh reached at his life’s end. He was a man of original 
talent and marked ability, and one who had been a large 
contributor to the current stock of pe y ideas, 
having laboured assiduously in a congenial field, where 
he stood in the first rank. 

Mr. Humphrys was a member of the Institution of 
Naval Architects, to whose ‘ Transactions ’’ he contri- 
buted several valuable papers; of the Institution of 
Mechanical Engineers; and of the Institution of Civil 
Engineers, to which latter body he was elected as early 
as 1848. He died at Nice in May, 1867, after several 
months’ illness. 

The last in our record of founders of early-established 
Thames firms of shipbuilders and marine engineers is 
Mr. John Dudgeon, who first saw the light in the village 
of Tynninghame in East Lothian on the 1st of May, 1816. 
He was the son of Alexander Dudgeon, who was mill- 
wright-smith to the HMarl of Haddington at the same 
place. Obtaining his education at the village school of 
his native place, he was at the age of thirteeen years 
apprenticed to his father’s business as a millwright. 
Being out of his apprenticeship when he was eighteen 
years old, he went to Glasgow, where he obtained em- 
ployment in several workshops, notably in that of Messrs. 
Girdwood and Co., engineers. In 1836 he entered the 
employment of Messrs. Nasmyth at Patricroft, where he 
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became foreman, and from thence went to Egypt, enter- 
ing the service of Mahommed Ali, the Viceroy, where he 
remained three years, superintending the erection of 
large cotton mills and their machinery. 

Returning from Egypt to London, he entered the 
employ of Messrs. Seaward and Co., marine engineers, 
&e., as their outdoor foreman. While with them he put 
up the first Portland cement-making machinery at what 
is now Messrs. Robins and Co.’s manufactory at North- 
fleet, Kent, and subsequently superintended the fitting 
of many steam vessels engined by his employers. About 
1850 he was appointed—for a term—Board of Trade 
Marine Surveyor to the Port of London, and at the 
termination of his engagement he started as a consulting 
engineer and marine surveyor on his own account in 
London. 

It was while thus occupied that he developed the 
capacity for marine engine and ship design and construc- 
tion, so that in 1855 we find him—in conjunction with 
his younger brother William—established at the Sun Iron- 
works, Millwall, as marine engineers. In 1862 he took 
up shipbuilding, starting for that purpose a shipyard at 
Cubitt Town. 

As we have elsewhere recorded in our pages, Mr. 
Dudgeon was the pioneer of ship propulsion with in- 
dependently-driven twin screws ; his first vessel so fitted 
being the Flora, a noted blockade-runner during the 
American War of Secession. Early in his career he was 
an advocate of progress in the development of the marine 
engine, notably in the direction of the increased efficiency 
to be gained by the adoption of higher tension steam, 
superheating it, and then expanding it to a greater degree 
than before. This principle he practically applied in 
several of his later twin-screw engines. When in full 
work, his firm’s engine factory and shipyard, which 
were closed in 1875, gave employment to about 2500 
men, 

Mr. Dudgeon was a member of the Council of the 
Institution of Naval Architects, and contributed much 
valuable information on engineering matters to several 





of our scientific publications. He died in 1882, and was 
interred in the churchyard of Town Malling, Kent. 

As a conclusion to our brief memoirs of some of the 
notable men who in the early years of the Victorian era 
were the pioneers in the Thames district of the arts of 
shipbuilding and marine engineering, we give brief 
biographical notes of the early lives—happily they are 
still with us—of the two latest pioneers of what has 
become quite a distinct industry on our river, viz., the 
building and fitting with propelling machinery, &c., of 
torpedo boats and destroyers. These we need hardly 
mention are Mr. John I. Thornycroft, of Chiswick, and 
Mr. A. F. Yarrow, of Poplar. 

Mr. John I. Thornycroftis the son of Thomas and Mary 
Thornycroft, his father being a sculptor, and his mother 
a sculptor’s daughter. It was in 1843, while his parents 
were in Rome studying art among the Vatican marbles 
that young John was born. As a boy he was sent toa 
private school at Kensington, where he soon developed a 
taste for mechanics, which was fostered by his frequent 
visits to the Great Exhibition in Hyde Park in 1851, when 
he was only eight years of age. When quite a youth he 
built a model steamer about Sft. long, and fitted into it 
the engines of a small locomotive which his father— 
whose natural instincts leaned almost as strongly 
towards engineering as to his own profession—had made 
for him, and which used to run round the studio with 
young John perched on a truck behind. 

At the age of seventeen young Thornycroft built from 
his own designs at his father’s house the Nautilus, an 
iron steam launch, 36ft. long and 5ft. 10in. beam, which 
was subsequently tried on the Thames, and was able to 
keep up with the fastest racing eight oar on the river. 
In this boat Mr. Thornycroft anticipated principles of 
design which guided the subsequent construction of fast 
steam launches and torpedo boats of late years. 

It was in 1864, when Mr. Thornycroft was twenty-one 
years old, that the beginning of the now famous engine 
and torpedo boat works at Chiswick was made. His 
father having bought him a piece of ground, known as 
Corney’s Reach, he there began to build small launches, 
and to develop those principles of construction with 
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which his early reputation was associated. Two of these 
launches, the Ariel and the Slaney, were the fastest 
boats on the river. On their completion he gave up con- 
structive work for a time, and went to Messrs. Palmer’s, 
at Jarrow-on-Tyne, and from there to Glasgow University, 
where he studied under the present Lord Kelvin and the 
late Professor Rankine. On completing his course of 
study at the University he spent a few months at the 
works of Messrs. Randolph, Elder and Co., and subse- 
quently re-opened the’ works at Chiswick to commence 
his business career. 

Shortly after his return to Chiswick he built the 
Miranda, a vessel 50ft. long and 6ft. 6in. beam, which, 
on trial, attained the then incredible speed of 18} miles an 
hour; the craft being fitted with a locomotive boiler, 
which type Mr. Thornycroft continued to use until he 
introduced his own. By the building of the Miranda his 
reputation was established, and his small yard at Chiswick 
soon expanded its borders, and the speed of his vessels 
increased by leaps and bounds; a steam launch built by 
him for the Baroness Rothschild making practically 
24 miles an hour. The features embodied in this vessel, 
viz., locomotive boiler, closed stokehold, with forced 
draught, and strong but light engines, were -later .on 
transferred to a new type of vessel, the torpedo boat, a 
modified fast-speed boat, adapted to carry a new weapon, 
the submarine locomotive torpedo. 

Thus was created by Mr. Thornycroft a new industry, 
at the head of which he has always remained. But he 
soon realised the fact that with the speed his vessels had 
attained, the limits of work of the locomotive boiler with 
which they were fitted was reached, and that the substi- 
tution of a more power-giving steam generator was 
needed. Some years previously he had designed and 
builf a water-tube boiler which was now to become 
noted. Although the type was no novelty, it having 
been tried in the early days of the steam engine, in Mr. 
Thornycroft’s hands it had been made a_ better boiler 
for special purposes than any other type, as it would 
give a steam pressure up to 250 lb. per square inch in 





twenty minutes after lighting its fire, weighed 30 per 
cent. less than the locomotive type of the same power, 
its tubes remained tight, and it was so suited for use 
with forced draught, that it needed no precaution in its 
application as a valuable auxiliary to an increase of 
speed. 

With the Thornycroft water-tube boiler the speed of 
torpedo boats quickly rose, the Ariete, as shown in the 
summary of late work done by its patentee’s firm, 
making 26 knots, and the Speedy torpedo gunboat, a 
much heavier vessel whose boilers gave her a thousand 
horse-power more than by any locomotive boilers in any 
vessel of her class, 214 knots an hour. The characteristic 
of all Mr. Thornycroft’s work in new directions is 
thoroughness and completeness. As before remarked, a 
water-tube boiler was nothing new, it had long since been 
tried and failed; but it was agreed that if such a type of 
boiler with perfect water circulation could be made, then 
its lightness, economy, and adaptability for a forced 
draught would make it a desirable substitute for the 
locomotive type on shipboard. Such a boiler Mr. 
Thornycroft produced, and it has met with increasing 
success wherever applied; it being a noteworthy and 
remarkable fact that in the vessels built by his firm, 
each one has successively beat the record of its sister 
vessel launched from the same shipyard. The 24 miles 
an hour speed of the Gitana, the Baroness Rothschild s 
pleasure boat, was considered marvellous; but that has 
since been put altogether in the shade by her builder, 
he having now vessels under construction of which the 
guaranteed speed is to be 32 knots, or 37 miles per hour. 

Mr. Thornycroft is a member of Council of the Institu- 
tion of Naval Architects, and a member of both the Civil 
and Mechanical Engineers’ Institutions, to all of which 
he has contributed valuable papers in connection with his 
speciality, ‘‘fast-speed steamships.”’ 

Mr. Alfred F. Yarrow was born in London in 1848, his 
father being a confidential clerk to the London firm of 
Messrs. Stiebel Brothers, a mercantile house having ex- 
tensive business relations with South America. His early 
school days were passed with Mr. Sonnenschein, a noted 
London teacher, and from him he went to University 
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College School. When sixteen years of age he was 
apprenticed to Messrs. Miller, Ravenhill, and Co., marine 
engineers, of London, passing through their shops and 
drawing-office, and leaving them when twenty-one years 
of age. At seventeen years of age he, with a friend of 
his youth, indicated the bent of his mind by connecting 
their respective homes by electric telegraph on the over- 
house wire system, this being the first telegraph of the 
kind in London. 

When twenty-one years old, Mr. Yarrow, with his friend, 
took out several patents in connection with steam plough- 
ing, he being appointed the London representative of 
Messrs. Coleman and Sons, engineers of Chelmsford, for 
the sale of their ploughs. Relinquishing this appoint- 
ment, he when twenty-three years old started, in con- 
junction with Mr. Hedley, a small factory on the Isle 
of Dogs, Poplar, their first work being the construction 
of some pumping machinery for the docks at Rio de 
Janeiro. Later on they commenced the building of steam 
launches, the co-partnership in the business continuing 
for ten years, when it was dissolved. Since this dissolu- 
tion the business has been carried on by Mr. Yarrow 
alone, and its success has been phenomenal, a large num- 
ber of steam vessels of all kinds having been constructed 
on his premises ; among the early ones being the Mala 
and Le Stanley for the Livingstone and Stanley ex- 
peditions. 

In 1886 Mr. Yarrow’s firm built several stern-wheelers 
forthe Nile expedition, which proved eminently successful, 
and in 1890 two more of the same type for the Zambesi 
expedition. Another vessel, the Opale, built in 1892 for 
the French Government for service in Dahomey, was so 
successful that a number of vessels, almost exact copies 
of her, were built in France for the Madagascar expe- 
dition. 

A large part of the work carried on at Poplar in recent 
years has been the construction of torpedo boats and 
torpedo boat destroyers; the Havock and Hornet being 
the first two vessels of the “destroyer” type built, 
their success—as recorded in our columns at the time— 
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being so great that speeds of 26 and 27} knots were 
obtained from them, the difference—they being sister 
vessels—being due to the fact that the slower vessel was 
fitted with a locomotive boiler, while the faster one’s 
boilers were Mr. Yarrow’s patented water-tube type. 

In the development of the water-tube boiler Messrs. 
Yarrow and Co. have done great work, as the types intro- 
duced by the firm are cheap to construct, are easily 
worked and kept in sea-going condition, and in point of 
economy are, from recent experiments made with them, 
second to none. 

A peculiarity in the construction of the shallow-draught 
twin-screw steamers lately built by Mr. Yarrow’s firm 
for fighting purposes on the Nile River, is that they are 


built in sections of such dimensions that they can be | 


transported to any part of the world ; and as each section 
is made flotable, the entire structure can be connected 
and form a complete vessel while in the water, thus avoid- 
ing the delay incidental to riveting up and launching in 
the usual way. The shallow-draught steamers con- 
structed at the Poplar yard are to be found not only in 
Africa and the East, as there is scarcely a river in South 
America which is not traversed by them and the other 
products of the Yarrow works. 

Mr. Yarrow, like his brother worker in the same 
industry—Mr. Thornycroft—is a member of several of 
our scientific societies, but the one most favoured by him, 
and in which he takes an active part, is the Institution of 
Naval Architects, before which body he has read a 
number of valuable papers relating to naval architecture 
and marine machinery. He was for many years vice- 
president of the Civil and Mechanical Engineers’ Society, 
which was originated by the apprentices of the firm 
through whose shops and drawing-office he passed when 
acquiring his early engineering knowledge. During his 
extensive business career Mr. Yarrow has enjoyed the 
patronage of every important naval Power. 








THE YELLOW-BOOK ON TRADE UNIONS IN 
1897. 


As briefly stated in our last week’s issue, this Report 
is the best in every way that has been published by the 
Labour Department of the Board of Trade. Numerically 
speaking, it is the tenth book that has been issued, and 
its important feature lies in the fact that it is the first of 
the series which has dealt with the whole of the trade 
unions, federations, and trades councils throughout the 
country. It is no doubt owing io the great difficulty in 
collecting statistics which cover so large and complicated 
a set of organisations, that this book has not been pub- 
lished until just over twelve months after the last of the 
dates it deals with. 

The difficult nature of this undertaking can be appre- 
ciated when one glances through the complicated tables, 
giving the years of formation, the membership, the in- 
comes, the expenditure, &c., of all the trade unions —-said 
to number 1550—that were in existence at some time or 
other between 1892 and 1897. It also distinguishes the 
registered from the unregistered societies ; enumerates in 
detail their various branches at the end of 1897; and 
gives the names and addresses of all the general secre- 
taries of these organisations. 

In these statistics male and female unionists are treated 
together, but a supplementary table gives details as to 
the female members during 1896 and 1897; as before 
that date the female union statistics are said to have 
been incomplete. 

During 1897, the Report says, it was found that :— 


The number of trade unions decreased by 21, partly owing to 
amalgamations, and now stands at 1287. The membership of 
trade unions, however, increased from 1,491,007 to 1,609,909, or 
nearly 8 percent., between the beginning and end of 1897. The 
total increase in the whole period covered by this report—1892-7— 
is 109,458, or 7°3 per cent., a net result which is made up of an 
increase of 17°2 per cent. in the membership of the 100 principal 
unions, and a decrease of 7°7 per cent. in the membership of all 
other unions. Of the total number of uniors, 567 are registered 
under the Trade Union Act, and 720 unregistered, the former 
including 1,189,610, or 74 per cent., and the latter 420,299, or 
26 per cent. of the total membership. 

Of the 1,609,909 members of trade unions at the end of 1897, 
1,490,134, or 93 per cent., were males, and 119,775, or 7 per cent., 
were females. The latter mainly belong to the cotton trade, the 
textile group of industries including altogether 91 per cent. of the 
whole number of female trade unionists, Comparing the above 
figures with the estimated numbers of workpeople employed in 
the trades in which trade unions exist, we find that, subject to 
certain qualifications which are dealt with in the detailed report, 
it may be concluded that about 21 per cent. of male adults, and 
about 12 per cent. of female adults employed in factories and 
workshops are members of trade unions, The mean age of all 
existing unions is about twenty years. The largest societies are, 
asa rule, the oldest, the mean age of the 100 principal unions 
being thirty-five, and of the remaining 1187 smaller unions about 
nineteen years only. 

About 693,000 members of trade unions, or 43 per cent. of the 
total membership at the end of 1897, are represented on trades 
councils. These organisations are formed of local unions and 
branches of unions. They now number 151, and are mainly found 
in the large towns and the great industrial centres, where a con- 
siderable proportion of the total have sprung up during the last 
twenty years. The members of trade unions, to the number of 
781,719, or 48 per cent. of the total, are also represented on 
federations of trade unions, of which there are now 124—nearly 
all formed since 1858. There are also five federations formed of 
several trades councils, All these organisations rest on one basis, 
viz., the trade union membership. 

The most interesting table in the book is that which 
summarises the income, expenditure, funds, and member- 
ships of the hundred principal unions during the six 
years 1892 to 1897, and we give it as it stands :— 


Funds Membership 
Year. Income. Expenditure. * at end of at end of 
year. year. 

E £ £ £ No. 
1892 1,455,885 1,418,311 ... 1,618,790 ... 903,981 
1893... 1,614,879 ... 1,848,159 ... 1,885,010 ... 910,119 
1894 ... 1,629,550 ... 1,483,867 1,580,693 924,584 
1895 °... 1,557,667 ... 1,390,717 1,747,643 914,766 
1896... 1,673,571 1,233,494 ... 2,187,720 961,026 
1897 1,981,971 1,896,072 ... 2,278,619 1,059,609 


This would show us that during the period in question 


these trade unions, which are to be taken as being the 
most representative in the country, had increased 
their list of members by about 17 per cent. During the 
period named the annual income had increased 36 per 
cent., and the expenditure nearly 34 per cent., whereas 
the annual balances had increased steadily materially ; 
and in spite of the colonial coal strikes. 

Another table which would be of material interest, 
were its details more fully explained, is the one which 
shows that these particular unions expended their 
money as follows :— 


Amount. Per cent. 





of total. 
Expenditure on— 
DOU IY 565 scenes: vss, 0 233 
Unemployed and other benefits 5,466,903... ... 595 
Working expenses ot ve SEE gas 
Total ... 9,220,620 ... ... 100 
Mr. Burnett comments on these figures in the follow- 


ing manner :— 
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Thus, of the nine and a-quarter million pounds spent during the 
last six years by the hundred principal unions, very little more 
than two million pounds were expended on dispute pay, while 
nearly five and a-half million pounds were paid as friendly 
benetits. 

But these figures, though possibly theoretically accu- 
rate, are in practice very misleading, in that the 
£2,171,271 representing the actual strike pay doled out 
to men during the acute stages of the labour disputes, 
in no way represents the trade-union expenditure as 
occasioned by such labour disputes. The above six years 
income of 9} millions of pounds represents an average 
yearly income of something over a million and a half. 
To administer this the trades unions in question have 
expended annually £263,741. Now, this may be a 
reasonable expenditure for dealing with trade union funds, 
as such ; but it would not be reasonable if it had been a 
case of dealing with benefit funds pure and simple. For 
such a purpose a sum of £20,000 a year would be far 
more than necessary to allow as working expenses in 
administering this money ; and the balance between that 
sum and the £263,741 should, in consequence, be debited 
to the strike-pay section of the ledger. 

Then, again, a portion of the £5,466,903 ostensibly paid 
out for ‘‘unemployed and other benefits,’’ must be 
debited in a similar manner to the strikes account, for it 
may be taken that the bulk of the unemployed during 
those particular years owed their want of employment 
directly or indirectly to trade union disputes of one sort 
or another. Of course, it can only be a matter of con- 
jecture as to what proportion of the above sum should be 
transferred to the strike pay entry, but to be on the 
safe side we will assume that a third only of this expendi- 
ture for the “ unemployed and other benefits’ has been 
occasioned by strikes. These side lights would put a 
very different complexion on Mr. Burnett’s figures, as 
the table, instead of being as above quoted, would read 
as follows :— 


£ 
3,644,602 Expenditure on ordi- 


Ordinary society benefits ... 
f y benefits about 
120,000 athe, 


Proportion of working expenses 
Dispute pay... ... ......... 2,171,271) Expenditure occa- 
Unemployed on accountof strikes anne ie by labour 
Proportion of working expenses disputes about 
in conducting strikes ... 1,462,446 } ths, 
9,220,620 
This table does not in any way clash with Mr. Burnett's 
figures ; but, conjectural as some of the figures are, it 
undoubtedly conveys a more accurate impression to the 
lay mind than can be derived from the table as drawn up 
in the Report. These figures, we are told, refer to the 
pick of the unions, the oldest-established, the most pros- 
perous, and the best managed throughout the country; 
and if we are to gather from them that with all their 
capital, their facilities for finding work, their much 
vaunted ‘ benefits,” and their powers of intimidating 
men who do not belong to them, they have only been 
increasing their members at the rate of less than 3 per 
cent. per annum since 1892, what are we to expect from 
the ordinary class of trade societies? Well, Mr. Burnett 
tells us, and his answer is significant. The other trade 
unions have made a net loss between them during the 
same period amounting to 7°7 per cent. of their members. 
On the whole, that is to say, taking good and bad 
trade unions together, the members are said to have 
increased during those six years by 109,458 over the 
figures of 1892. 

In order that one may get at an idea as to which of 
the unions have been increasing, and which have been 
decreasing in numerical importance between 1892 and 
1897, we append the following list :— 

Unions whose Members have Increased. 


ne, he, ee ae ee 58,714 
Metal, engineering and shipbuilding 39,684 
PRIOR rcs, sec eke, anes - 505 13,092 
Beatiwey GOrvie® 20. 2. - es, see ces os OBERT 
Printing and bookbinding trades ... ... 7,214 
Woodworking and furnishing trades 6,727 
General labour and miscellaneous ... 27,735 
Unions whose Members have Decreased, 
Mining and quarrying 32,666 
Clothing trades ...... 7,416 
ne ned OR RET, 
Agricultural labourers and fishermen ... 33,107 


Thus it would seem that the unions in the building 
trades have been the most successful in this way, with 
the railway servants a good second, and the engineers 
a bad third, whilst the heaviest losses of members were 
sustained by the miners and dock labourers. 

With regard to the trade unions for females, Mr. 
Burnett tells us that :— 


Of the 1287 trade unions in existence at the end of 1897, 25 
were exclusively composed of female members, numbering in all 
7935. There were also 114 mixed unions with 161,539 male and 
111,840 female members, Thus, altogether, there were 139 unions 
with 119,775 female members, a total which represents rather 





more than 7 per cent, of the membership—1,609,909 of all existing 
unions, 


~ LS 
Over 91 per cent. of all female trade unionists belong to the 


textile trades, the remaining 9 per cent. being distrib 
the clothing, tobacco, and other trades. ae Oney 


Ten or twelve years ago the trade union leaders 
the proud boast that they had two million followers, = 
harped on this string continually, with the intention of 
convincing the world that theirs was the only one 
point of view that should be put forward on behalf 
of the working man. At the same period it was 
stated that the working population of the county 
amounted to fourteen allie. On the assumption 
that both those figures were correct, the trade union 
membership amounted to one-seventh of the whole of the 
workpeople of the country. 

At the end of 1897, however, we have cold statistics 
before us which show, that by the most optimistic figures 
the trade unions can produce, there are only just over 
million and a-half, that is to say, about one-ninth of this 
same total working population. 

But for one reason or another, and without any data 
Mr. Burnett jumps to the conclusion that six millions of 
people should be knocked off the working population - 
and he tells us that there are only eight millions who can 
be classed as working people from whom union members 
could be drawn, and on this plea he emphasises the 
inference that the trade unionists number between one. 
fifth and one-sixth of the working population. But this 
curtailing of the population of the country to fit trade 
union statistics is not justifiable; and it is when the 
report leaves its definite figures and soars into the realm; 
of imaginary facts for purposes of comparison that it 
loses its force, and, for the matter of that, goes out of its 
province. 

To do Mr. Burnett justice, however, he does not leave 
the beaten track very often in this manner, and the 
admirable way in which he has dealt with the whole com. 
plicated subject will more than excuse him for any 
special pleading on behalf of the trade unions in which he 
may occasionally indulge. From an engineer’s point of 
view the most interesting part of the book is that which 
deals with the expenditure of the unions during the great 
strike in their trade which ended early in 1898. As 
the statistics now before us terminate with 1897, much of 
the money spent on this strike does not appear yet, as 
unduly heavy expenses will have been entailed long after 
the conclusion of the dispute, but the following figures, 
which we have culled from various tables in the Report, 
will go some way towards enlightening those who 
wish to form an idea as to the money paid by 
the men in some of the unions during that struggle. The 
amounts named below represent the expenditure of the 
various unions in 1897 over that of 1896, which latter 
may be taken as being an ordinary year. Therefore the 
difference between the totals shown can be taken as 
representing the extra cost occasioned to the few unions 
enumerated here. Hundreds of other unions were 
affected in a corresponding manner by this strike, but in 
a greater or less degree in measure as their members were 
related to the engineering trade :— 

Expenditure in 
1396. 1897. 





£. z. 

British Steel Smelters ... 2,486 4,187 
lronfounders “re 40,997. 62,889 
Associated Iron Moulders ... 14,475... 17,005 
Steam Enginemakers ... 14,165... 42,808 
United Patternmakers... 4,945 .. 9,716 
Amalgamated Engineers .. ... 248,100 690,399 
Amalgamated Smiths and Strikers 3,693... 7,177 
i ial A ae 8,784 ... 13,459 
Operative Spindlemakers ... ... 3,829 10,286 
Boilermakers ... ... ...° ... 103,475 132,278 
Associated Shipwrights 15,724 24,803 
Total ... £465,663 £1,015,007 


Thus it may be taken, in a general way, that the expendi- 
ture of the trade unions directly concerned in the great 
pooies strike were more than doubled during 1897, 
although the acispute was not going on during the whole 
of that year. 








WIRELESS TELEGRAPHY.—The experiments with Marconi’s system 
of wireless telegraphy which are taking place between the South 
Foreland Lighthouse and the East Goodwin Lightship are said tohave 
been most successful. Although the distance between the Goodwin 
Lightship and the Foreland Lighthouse is twelve miles, in some of 
the tests applied questions asked from the land end were immedi- 
ately answered from the lightship, almost as quickly as by con- 
versation, One important point has, it is stated, been established 
—that the current is not affected in stormy weather. Arrange- 
ments are being made for the Elder Brethren of the Trinity House 
to witness the experiments. 


THe Giascow UNIVERSITY ENGINEERING SocteTy.—Before the 
members of this Society, on the 13th inst., Mr. John Thom, 
M.I.N.A., read a paper on ‘‘ Auxiliary Engines on Steamships,” 
and advocated independent air and circulating pumps in prefer- 
ence to the arrangement usually adopted, viz., that of air pumps 
driven by levers from the main engine. Several neat arrangements 
of combined air and circulating pumps, arranged on the principle 
advocated by the author, were shown upon the screen. The ques- 
tion of feed pumps and automatic regulation next received attention, 
and several very compact arrangements of independent feed pumps 
and float tanks were shown. The special features of the type of 
direct-acting pumps illustrated were effective arrangement of valve 
gear and the noiseless action of the pumps under every condition 
of working. With regard to the float tank a new departure was 
shown by thesubstitution of a spiral spring to counterbalance the float, 
instead of the ordinary arrangement of lever and balance weight. 
The author thought this was a considerable improvement, as the 
ag tg the float more effectually than the balance weight. 

r. Thom dealt with the subject of pumps for bilge and ballast pur- 
poses, illustrating this by numerous slides of duplex and simplex 
= He pointed out the particular typ2 of simplex pumps shown 

ad theadvantage over the duplex when there was the possibility of 
drawing air and vapour, as the pump under these conditions con- 
tinued to work full stroke without the slightest noise, the only 
difference being the increase of speed, whereas the duplex would 
shorten stroke and become very noisy in working. The author 
then dwelt at length with the general subject of economy of steam 
used by auxiliary machinery, and exhibited slides showing a 
method of driving independent systems of air, circulating, and 
feed pumps which was claimed to be a distinct step towards the 





solution of the problem of auxiliary steam consumption which 
marine engineers have had of late to face, 
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RAILWAY MATTERS. 

7, is d that the Great Central Railway will be 

rif ; —_— of all descriptions on March 11th next. 


four and five per cent. of the mileage of 
s consists of three and four-track lines, 


I 
opened fo 
BETWEEN 
British Pree 
Inited Sta ; 

wilesg® is more than single track. 

Ovr correspondent in Wales states that up to midweek 
mour prevailed that the East and West Wales Railway was to 
a ybandoned, but that since-an authoritative announcement has 
-- neared that there is no truth in the rumour. The Bill is not 
ap . withdrawn. Arrangements had been made for the deposit 
' at the last moment a difficulty had arisen with one 


256,700, but - “malig 
er the vapporters of the undertaking, and a final decision is to be 


given this week, 

In view of the fact that the supply of wood in the 
regions traversed by the railway in Western and Central Siberia 
is becoming gradually exhausted, the Imperial Ministry of Ways 
aa Communications has resolved that the town of Sudshenski, in 
Central Siberia, shall be connected by railway with the Great 
Siberian Railway, for the purpose of supplying the latter with fuel. 
The coal-mining industry has already been established at Sud- 
chenski, as there are good beds of coal at that place. 


Ar the annual general meeting of the London, Hrighton, 
and South Coast Railway, held on Wednesday last, the Earl of 
Cottesloe in his report alluded to the forthcoming improvement of 
Victoria Station. Shortly stated, the scheme is to acquire and 
utilise all the property lying between the railway boundary and 
the east side of the Buckingham Palaze-road from a point just 
north of Ebury Bridge to the present front of the station, but 
without touching the Grosvenor Hotel. This involves not only the 
a seration of public roads and streets c Y 
that this scheme will give them a West End terminus sufficient to 
meet the traffic requirements for a good many years, 


Ay accident occurred the other day at Strood Station, 
on the North Kent branch of the South-Eastern Ltailway. 
train was composed of three passenger coaches, besides luggage 
vans and a guard’s brake van. 
Station it joined the South-Eastern line by means of the Toomer 
Junction, and was drawn up alongside a platform, whilst another 
engine was attached, An engine was proceeding with this object 
from a siding into the station, but through some cause or other it 
ran into the waiting ‘‘special ” with considerable force, the driver 
apparently not noticing the presence of the train at the spot until 
nearing it, when he succeeded in reducing the force of the impact 
by reversing his engine. The shock, however, was a severe one, 
and some of the passengers were badly shaken, 


Hirnerto the piston stroke of express engines on the 
Great Eastern Railway has always been 24in., that is to say since the 
Pin, stroke became obsolete, and until the appearance of the new 
No. 10 class recently introduced, Mr. James Holden, however, is 
taking a new departure by adopting a stroke length which is very 
unusual if not un ented in this country, namely, 25in. This 
was first tried with No. 1007, one of the 7ft. single wheelers, and 
with such satisfactory results that No. 760, Petrolea, the well- 
known liquid fuel-burning engine, with 7ft. coupled wheels, has 
been similarly altered, }in. additional throw being given to the 
crank, thus increasing the length of stroke by lin. In each case 
the tractive force becomes augmented from 92°5 Ib. to 96°4 Ib. 
for each pound of effective steam pressure in the cylinders. 


A very short, but very important, stretch of railway in 
the suburban area of London is the half-milelength just completcd 
between the North-Western, North London, and Mid!and Joint 
Station at Acton and the District Railway’s station at Mill Hill 
Park. For quite a number of years past this section of line has 
been marked on London railway maps as ‘‘ authorised and in pro- 
gress,” A reference to the maps will show the importance of the 
link, which will now render it possible for the companies using the 
joint lines to run on to the District at Mill Hill Park, on to either 
Ealing Broadway or to Hounslow, from the Midland territory «a 
Dadding Hill and Stonebridge Park, or from that busy centre 
Willesden Junction. The new line branches off from the joint 
railway midway between Acton and South Acton stations, and 
effects a junction with the existing District ey near the con- 
tinence of Bolls Bridge-lane and Osborne-road, Mil! Hill Park, 


Tae construction of a new railway from Germany to 
Italy is in contemplation. The new line, which would doubtless 
become a dangerous competitor to the St. Gothard Railway, is to 
be called the Vintschgau Railway, and is to start from Lindeck, 
on the famous Arlberg line, and to continue through the Vintsch- 
gau Valley, by Reschenscheideck, Meran, Trafoi, and Bormeo to 
Milan. his would be the shortest route from North Germany to 
Italy, and the railway would lead through the Ortler Mountain 
groups, and traverse the famous Stilfeserjoch, the highest road in 
Europe, through a tunnel 7500 metres long, while the St. Gothard 
Tunnel is over 14,500 metres. The Chamber of Commerce of 
Augsburg has submitted to the Chancellor a petition for a subven- 
tion for the railway, which is to be built by Austria, as was done 
in the case of the St. Gothard line, to which Germany contributed 
30,000,000 marks. German trade, it is pointed out in the petition, 
would derive the greatest advantage from such a line, and a sub- 
vention would therefore be nothing but just. 


Durine the past year all the contracting locomotive 
shops inthe United States—that is, those outside of the railroad 
shops—built 1875 locomotives, against 1251 in 1897, an increase of 
624, or nearly 50 per cent., says the Mailroad Gazette. The 
increase comes within 71 of representing the total output in 1894, 
and is greater by 218 than the increase of 1895 over 1894, which 
increase was the largest since 1887. Of the 1875 locomotives built 
in 1898, 373, or 20 per cent., were compounds, which is 230 more 
than in 1897, when the output of compound locomotives repre- 
sented but 11 per cent. of the total output. The total also 
inclades 12 electric and three compressed air locomotives. The 
building of locomotives for export continues to steadily grow. In 
1896, 309 were sent abroad ; in 1897, 386 ; and in 1898, 554; that 
is, in 1898, 30 per cent. of the total was ordered for export ; in 
1897, 31 per cent.; and in 1896, 26 percent. The following figures 
show the number built each year since 1888 :—1898, 1875 ; 1897, 
1251 ; 1896, 1175 ; 1895, 1101; 1894, 695 ; 1893, 2011; 1892, 2012; 
1891, 2165 ; 1890, 2240 ; 1889, 1860 ; 1888, 2180. 


Tue use of cast steel locomotive frames is making 
headway in the United States. The first large single order is that 
for twenty-five consolidation engines for the Atchison, Topeka, 
and Santa Fé, now in the shops at the Baldwin Locomotive Works. 
For these the Standard Steel Company furnished a few frames, 
but much the greater part, says the Railroad Gazette, are from the 
American Steel Casting Company, and were made at Thurlow. 
These frames are 2ift. 44in. long and finished to din. wide by 
3hin. to Shin. deep. Each side weighs rough about two tons. 
The vip weight hi gradually been reduced until in the latest 
frames delivered it is about 1 ton 17.cwt. The frames cannot be 
cast so straight that they can go directly to the planer. The 
great length of the casting as compared with the cross section is 
such that some drop at one end is unavoidable, and there must be 
more or Jess heating and straightening in the forge shop before 
the frame is put on the planer. This straightening is, however, 
no more than must be done to a forged frame after it is welded 
up. The machining now costs more than that of a forged frame. 
The material is tougher than wrought iron, and the tools must be 
run more slowly and with a lighter feed. 


In the 
it has been computed, only about 5 per cent. of tha 
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NOTES AND MEMORANDA. 


An interesting comparison, which emphasises the size 
of the Oceanic, is to suppose the vessel placed in the Haymarket, 
when, her bows being flush with the Pall Mall end, her stern will 
nearly reach Coventry-street. 


THE exportation of wire nails from the United States 
has risen from 1,547,078 lb. in 1888 to 22,894,099 lb. in 1898. 
Nearly one-half of the total exports in 1897 went to Japan, which 
imported, in the fiscal year 1898, 4,372,292 1b. 


Durine 1897 there were built and launched in Denmark 
sixty-five sailing ships, amounting to 1810 tons, and nine steam- 
ships of 7561 tons, 
Denmark in Great Britain, and three of 4107 tons in Germany, 
Sailing vessels show a decrease in number of nine ships, of a 
tonnage of 10,120 tons from the year before ; on the other hand, 
steamships have increased by twenty ships of 18,314 tons. The 


Six steamers of 5332 tons were built for | 





number of fishing vessels at the end of 1897 amounted to 906 | 


sailing vessels, of 10,204 tons—nine, of 229 tons, having been 
imported during the year—and four steamships, of 227 tons, 
ae to the Government. Of this number, 261 vessels 
5039 tons—are employed in the fishing industry in the North 
Sea. Of ships over 1000 tons there were seventy-three at the end 
of 1897, thirteen sailing vessels—16,742 tons—and sixty steam- 
ships, Kight sailing vessels belonged to the island of Farii, and 
fifty-eight steamers had their home port in Copenhagen, 


In the current number of the Berichte, Prof. W. 
Hempel describes a series of comparative experiments undertaken 
by him to settle the most suitable substance for isolating a 
freezing mixture. Starting with a temperature of about — 75 deg. 
to — 80 deg. Cent., produced by solid carbon dioxide and ether, the 
rate of rise of temperature with time was measured, and as a 


surchase of a considerable area of valuable property, but some | result, eiderdown was found to be the best insulator, wool care- 
The company believes | fully dried at 100 deg. Cent. being nearly as good, and having the 


advantage of cheapness. Three samples of vacuum tubes, of the 
pattern invented by Prof. Dewar, were also tried, and were found 
to give very varying results amongst themselves, and all being 
much inferior in insulating power to either eiderdown or cotton 
wool, Thus with eiderdown a rise of 12 deg. Cent. occurred in 
eighty-eight minutes, with dry wool « rise of 20 deg. to 24 deg. 
Cent. in the same time, whilst the three vacuum-jacketed tubes 
gave under the same conditions rises of 65 deg., 69 deg., and 
39 deg. respectively. The results, says Vuture, would seem to 
show that trustworthy Dewar tubes cannot be bought com- 
mercially, 


THE annual meeting of the Royal Meteorological Society 
was held on the evening of the 18th inst. at the Institution of Civil 
Eogineers, Westminster, Mr. F. C. Bayard, L.L.M., President, in 
the chair. The Council in their report stated that owing to the 
premises now occupied by the Society at 22, Great George-street, 
being required by the Government, they had been obliged to seek 
accommodation elsewhere, but not being able to secure offices in 
the immediate neighbourhood, they had taken a suite of rooms at 
70, Victoria-street. Mr. Bayard, in his presidential address, gave 
an account of the Government meteorological organisations in 
various parts of the world, He first briefly described the founding 
of each system, and mentioned the names of the various directors, 
and then enumerated the number of observing stations associated 
with each organisation. In most countries forecasts of the 
weather are issued, and Mr. Bayard gave some interesting 
particulars as to the success attained by each office. The amount 
of money voted by the various Governments for the support of 
meteorology showed that a very small portion of the revenue of the 
different countries goes towards the promotion of this science. In 
the British Isles it is 2:, 6d. per square mile, but only about one- 
third of a farthing per head. 


Srvce the Cumberland and also the Siberian deposits 
of graphite, or plumbago, have been practically exhausted, the 
chief supply of this mineral has been derived from Bohemia, in 
the south of which country near Schwartzbach and Murgan, 
deposits of pure graphite are found in the gneiss, accompanied by 
crystalline limestone. According to the Society of Arts Journal, 
the mines and works at the former place are owned by Count 
Schwartzenburg, and those at the latter by the peasants ; and 
these two centres yield the purest graphite now available, that of 
Krummau being far inferior. When the mineral is not sufficiently 
pure to be sent away as natural graphite, it is ground in mills con- 
stantly traversed by a stream of water that takes up the powdered 
graphite, which is afterwards thrown down in the form of mud ; 
and when the mud layer has attained a sufficient thickness, it is 
subjected to a pressure of six atmospheres (88 |b. per square inch) 
in a filter press, The resulting cake, containing more than 20 per 
cent. of water, being then dried in a stove heated to 90 or 100 deg. 
(mean 203 Fah.) for twenty-four hours, Out of the 9000 quintals 
(885 tons) of graphite which are turned out yearly on an average 
in Bohemia, two-thirds are exported ; but it is only during the 
last few years that the production has been considerable. Out of 
the twelve graphite mines in Bohemia only the three named above 
are actively worked, occupying 728 hands. Although the prices 
of graphite, and especially natural graphite, have slightly fallen 
since, the best quality now obtains only 15-2 fl. (28s. 7d.) instead 
of 20 fl. (38s, 4d.) per metric quintal (2cwt.) as formerly, the 
mean annual cost of production has increased from 3°22 fl. (6s. 04d.) 
to 5°12 fi. (9s. 7#d.), owing to the better qualities being more in 
demand than the inferior. 


In a paper on bilge keels, read before the American 
Society of Naval Architects and Engineers at New York by 
Assistant Naval Constructor Lawrence Spear, U.S. Navy, some 
interesting figures were given relating to the steadying effect of 
bilge keels on the battleship Oregon. Experience with the Oregon 
class at sea showed that some steadying infl was v3 
though the maximum inclination of the Oregon herself never 
exceeded about 22 deg. under a long low swell. Bilge keels were 
tried in January, 1898. They had a maximum depth of 34in. near 
the ends, tapering to l4in. amidships, The comparison in rolling 
effect, with and without keels, is shown in the following table :— 








Keels, 
A 
Without. With. 

Date cf trial Dee. 30, 1897 Feb. 17, 1898 
Draught, forward 22ft. 9}in. 22ft. 9in. 

s .. « 23ft. Stin. 23ft. Sin. 

«| Se. 28ft. 3in. 23ft. 2hin. 
Displacement .. .. .. 9810 tons 9790 tors 
Metacentric height .._ .. 3ft. 
Mean period single swing 7°6 sees. 7°88 secs, 
Weight ofcoal . .. .. 115 tens 50 tons 
Weight of ammunition .. 26-7 tons 26°7 tors 
Bilge keels, number —_- 2 
Length.. .. .. 207ft. éin. 
Greatest depth .. 34in. 
Least depth. . l4in. 
Totalarea .. .. 880 sq. ft. 
Effective radius . 34 4ft. 


Except as above stated, conditions were alike in both cases. At 
slack water, and practically no current, with ship moored and 
without keels, 350 men running across the deck caused an inclina- 
tion of about 7 deg. from the vertical ; with 200 men acting in 
conjunction with the 8in. turrets, an inclination of nearly 6 deg. 
was reached. Without bilge keels the rolling was practically 
isochronous within the range of experiments. With bilge keels 
the period for single swing decreased slightly with the amplitude 
of roll. As measured by the radius of gyration, the period without 
keels was 7°6, and that with keels 7 ‘83, a difference of a little over 
3 per cent. 





MISCELLANEA. 


Ir is reported that part of the Decauville Engineering 
Works at Petit-Bourg—Seine-et-Oise—has been destroyed by fire. 
The damage is estimated at 400,000 francs. 


WE are requested to state that the large gantry which 
has taken so important a part in facilitating the building of the 
Oceanic is being duplicated for another slip for Messrs. Harland and 
Wolff, It is expected to be completed in April. 


AN important amalgamation of engineering businesses 
has just been carried out in Manchester. The firms interested are 
Messrs. Mather and Platt, Limited, and Dowson, Taylor, and Uo., 
Limited, the makers of the well-known Grinnell sprinkler. 


In the design of the Hotel Great Central, which is 
shortly to be opened at the Marylebone terminus of the railway 
of that name, a cycling track is provided on the roof, a portion of 
which is to be used for this purpose, to meet the convenience of 
visitors when the roads are in bad condition. 


It is reported from Vladivostock that gold has been 
discovered along the Ussuri River, and that a movement is on foot 
to induce the leading merchants cf Viadivostock to combine for 
the purpose of undertaking the immediate working of the deposits. 
At the same time it is reported from St. Petersburg that immense 
beds of coal cf an excellent quality have been found in the 
vicinity of Chabarovsk. 

Tue Lords of the Committee of Council on Education 
have arranged for a series of lectures to be delivered in the lecture 
theatre of the South Kensington Museum on the foliowing Satur- 
days, at 3.30 p.m.:—January 28th and February 4th, Dr. Lockyer, 
M.A., F.R.A.S, ‘ Astronomical Instruments ;” February 11th 
and 18th, Mr. J. H. Pollen, M.A., ‘‘ Farniture;” February 25th 
and March 4th, Mr. William Burton, ‘‘ Pottery.” Admission w.]] 
be free. 


At the meeting of the London County Council held on 
Tuesday last the General Purposes Committee reported that 
Commander Wells had invented a col’apsible hand pump and an 
arrangement for utilising fire-alarm posts for the transmission of 
telephonic messages, and that Mr. Prentice, an officer in the 
engineer’s department, had invented an apparatus to measure the 
force of the flow of water froma hydrant. The General Purposes 
Committee recommended that these appliances should be patented 
at the expense of the Council and assigned to them by the inventors. 


Tue American liner New York reached Southampton on 
Saturday afternoon, three days late. The delay was caused by 
an accident which occurred when the vessel was three days out, 
and rendered one screw useless, The intermediate cylinder of the 
starboard engine broke, and the ship afterwards proceeded with 
the port engine only. Slow steaming was the result. On the 
first three days 357, 372, and 381 miles respectively were covered ; 
but after the accident the daily records ranged between 252 and 
303 miles. An American contemporary, writing before the accident, 
states that the Newport News Shipbuilding and Dry Dock Com- 
pany has received instructions to overhaul this vessel. 


THE Parliamentary Committee of the Sheffield Corpora- 
tion have decided to petition against the three Bills of the National 
Telephone Company to be promoted in the next session of Parlia- 
ment. The Committee have also passed a resolution recommending 
the City Council to present a petition to Parliainent in favour of a 
general Bill authorising municipalities to buy up the telephones 
within their own district, and granting them permanent licences to 
work the telephones in such district. The Committee, who were 
represented at a special committee of the Association of Muni- 
cipal Corporations with regard to the Bill of the General Power 
Distributing Company, and also four other Bills of a similar object, 
met on Monday, when the town clerk reported that the Committee 
of the Municipal Association had passed a resolution to oppose the 
Bills on the second reading and to urge Members of Parliament to 
vote against the measures brought forward. The Sheffield Corpora- 
tion having this year come into possession of the undertaking of 
the Electric Light and Power Company, Limited, will oppose the 
parliamentary applications of the private companies, 


On Monday last a collision occurred in Plymouth 
Sound between H.M.S. Collingwood and the sea-going training- 
ship Curacoa. The accident took place, says a Plymouth corre- 
spondent of the Standard, as follows. The battleships Benbow, 
Colossus, and Collingwood, left the anchorage inside the break- 
water, under easy steam, for the Hamoaze, to refit at Devonport 
Dockyard and give the crews leave. In the order named the ships, 
in line, and at about five minutes’ interval, approached the straits 
between Devil’s Point and Mount Edgcumbe Point. The Colling- 
wood, after passing Drake’s Island, instead of keeping on her 
course and rounding Devil’s Point, proceeded towards Barn Pool. 
Here she ran into the sea-going training-ship Curacoa, striking 
her on the starboard-quarter just below the water-line. The 
Curacgoa, which was moored to an Admiralty buoy and well out of 
way of navigation, was struck with such force that the blow was 
heard on shore, and the training-ship was seen to heel over on her 
port side, then roll to starboard, and back te port, and gradually 
right herself. It was very fortunate that the battleship was going 
slowly. There was great alarm on board the Curacoa, for water 
poured into the vessel] freely. Collision mats were smartly got 
out, and, in answer to signals, the dockyard tugs Perseverance, 
Etna, and Trusty were soon alongside with their powerful pumps 
at work. Several of the Curacoa’s plates above the water-line were 
badly strained. As quickly as possible she was taken in tow, and as 
she was conveyed towards Devonport Dockyard, it was seen that she 
had a big list to starboard, indicating damage below the water-line. 
Her swinging boom and deck gear were damaged. The Curacoa 
had a large number of lads on board. The Collingwood was 
uninjured. 

THERE is at present being forged under the mammoth 
12,000 tons hydraulic press at Parkhead Forge, Glasgow, seven 
sets of crank shafts of nickel steel, which are larger than any shafts 
of the kind hitherto undertaken by any forge. These are intended 
for the two large twin-screw Atiantic liners La Torraine and La 
Savoie, each of 11,000 tons and 22,000 indicated horse-power, now 
under construction in the yard of the Compagnie Generale Trars- 
atlantique at Penhort, France. The ease with which the Titanic 
press manipulates the immense masses of nickel steel from which 
the finished articles are being fashioned affords striking evidence 
of the marvellous capability of this wonderful tool. During the 
past year a large number of very notable productions in the way 
of nickel steel shafts have been produced by the Parkhead Forge, 
thus affording evidence of the increasing adoption of nickel steel 
for such important uses. Among the hollow nickel steel shafts 
were:—Crank and straight shafting for the Japanese battleship 
Asaki, shortly to be launched at Ciydebank ; crank and straight 
shafting for the Japanese battleship, and also for the Japanese 
cruiser, both building at Elswick, and crank and straight shafting 
for the Royal yacht building at Pembroke dockyard. A fact of 
considerable note is that among the above shafts were two propeller 
shafts 16}in. diameter, and each of the great length of 74ft. 11jin., 
with a hole bored through their length from 6in. diameter to 11 4in. 
diameter. At present the crank and Py shafting for the two 
first-class cruisers Sutlej and Bacchante, building at Clydebank, 
are in course of manufacture ; as also the connecting-rods and 
other forgings for these vessels, and for H.M.S, Cressy and 
Aboukir, the first-class cruisers building at Fairfield. An item of 
some note also in the work of the year was the axle for the 
gigantic wheel being erected at Paris, which is 26in. to 29in, 
diameter and 40ft. 8in. in length, having a hole 15in. diameter 
bored throughout. With discs fitted complete, this axle weighed 
over 3] tons, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that anawers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended yor insertion in Tok ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of 8 teati 

*," We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


Nrmos.—The largest driving wheels in regular use are those on the Great 
Northern Railway—sft lin. in diameter when the tires are new. 

M. Inst. C.E.—Chapter XX. of Bennett H. Brough’s “ Treatise on Mine 
Surveying,” sixth edition—London ; Griffin, 1897—is devoted to photo- 
graphic surveying, and contains a bibliography of the subject. This 
gives the titles of H. A. Reed's work—New York, 1888—and of ten 
continental treatises. 

KE. C. T. (Walton-on-Thames).—-We are obliged by your letter. According 
to Dr. Linde. the latent heat of evaporation of liquid air is 108 calories, 
or 228°54 B.T.U. It is probable, therefore, that the statement that a 
gallon of liquid air at the lowest temperature is equal to a ton of ice 
for refrigerating purposes, must be taken with limitations. It is cer- 
tainly vague. 
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February 4th, ‘‘ Brahms” (with musical illustrations), by Sir Alexander 
Campbell Mackenzie, Mus. Doc., M.R.I. 

Tue InstiTuTION or Civit EnoineERs.—Tuesday, January 8ist, at 
8 p.m., Ordinary Meeting. Papers to be discussed, ‘‘ The Effects of Wear 
upon Steel Rails,” by Mr. William G. Kirkaldy, Assoc. M. Inst. C.E ; 
‘On the Microphotography of Steel Rails,” by Sir William Roberts- 
Austen, K.C.B., F.R.S., Assoc. Inst. C.E. Paper to be read, ‘ The 
Waterworks of the Madras Presidency,” by Mr. J. A. Jones, M. Inst. C. E. 
—Thursday, February 2nd, at 2.30 p.m., Students’ Visit to the Millbank 
Station the London Hydraulic Power Supply Company. 

Society or Arts.—Monday, January 30th, at 8 p.m. Cantor Lectures. 
Four Lectures on ‘‘ The Bacterial Purification of Sewage,” by Dr. Samuel 
Rideal. Lecture III.: Anwrobie preparation—Mouras’ automatic scaven- 
| lly mage earlier experiments—Exeter septic tank.—Tuesday, 

anuary 8ist, at 4.30 p.m. Applied Art Section. Paper, ‘‘ The Centenary 
Exhibition of Lithographs, with Remarks on Further Developments of 
the Art,” by Mr. Edward F. Strange.—Wednesday, February lst, at 
8 p.m., Ordinary Meeting. Paper, ‘‘ The Cost of Municipal Enterprise,” 
by Mr. Dixon H. Davies. 
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SHEPPARD—MANZANO.—On the 14th December last, at the Civil 
Registry, 12th Section (Belgrano), and at the Scotch Church, Buenos 
Aires Thomas Clive a, Civil Engineer, to Catalina Violante, 
eee daughter of the late Captain José Maria Manzano, of the Argentine 
Navy. 
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STEAM ENGINEERING IN THE UNITED STATES NAVY. 


WE have received an advance copy of the annual report 
of the Chief of the Bureau of Steam Engineering, Com- 
modore George W. Melville, to the Secretary of the Navy. 
It is dated October 1st, 1898, and including as it does the 
whole period of the war, it has been looked for with inte- 
rest. Nor will it be found to disappoint expectation ; on the 
contrary, it is full of valuable information, much of which 
can be utilised by any navy. It is quite impossible to 
consider all the points raised, all the suggestions offered, 
or all the improvements planned by Mr. Melville. We 
must content ourselves for the most part with a considera- 
tion of the general lessons taught, and a few of the more 
prominent proposals which the report contains. As we 
read it we begin to understand how terribly unprepared 
for a naval war was North America. The Spaniards were 
really in not much worse plight. But the United States 
not only had resources, but the energy and skill to use 
them. Yet the most instructive fact remains, namely, 
that what may answer very well indeed during peace will 
not answer at all during the stress and turmoil of war. 
Dozens of instances of this might be given; a couple must 
suffice. The ships of the United States navy were provided 
with evaporators and distillers of approved construction, 
and what was believed to be ample power. During peace 
no trouble had been experienced. Actual war service in the 
tropics soon showed how misplaced was confidence in them. 
The evaporating machinery proved quite inadequate to 
meet the heavy demands made upon it. The high tem- 
perature of the sea water used for condensing the steam 
from the evaporators brought about a most serious 
reduction in output. The result was that the boilers had 
to be fed from the sea. Then followed the salting of the 
boilers, the dropping of furnace crowns, and the leakage of 
tubes. It was soon seen, writesCommodore Melville, that 
it was “‘ a matter of the greatest moment to send to the 
fleet vessels ships specially fitted for distilling water in 
great quantities ; vessels that could follow the squadron 
and supply the daily deficiencies of fresh water where- 
ever they might go.” To this end the Iris, one of the 
ships purchased by the United States Government, was 
hastily fitted out as a condenser; but the war was over 
before she was ready. Already it is known that coaling 
at sea will probably have to take place, but if in. addition 
water has to be taken in, another very serious trouble 
will be added to the many already existing. Let us hope 
that in the English Navy the distilling and evaporating 
plant in each ship is sufficient to supply her wants at all 
times and in all parts of the world. 

Another important lesson of the war was the complete 
breakdown of the torpedo boats in actual service. As to 
the ships of war, their engines and boilers seem on the whole 
to have done very well, and without any serious break. 





downs. “It is greatly to be regretted,” writes Commodore 
Melville, “‘ that the torpedo boats cannot show the same 
excellent records for their machinery, but it is a sad fact 
that nearly every one has had some accidents, and the 
machinery of some at the close of the war was in a 
condition which can only be described as horrible. 
Boilers were burnt, cylinder covers broken, pistons and 
valves stuck, and everything in bad shape. This con- 
dition of affairs seems attributable to two causes, the 
absence of trained engineering supervision and the use of 
the boats for duty to which they were not adapted.” In 
a word, it was discovered that it is not everyone who 
can run a torpedo boat successfully. As we read this 
report we learn more and more fully how important is 
the part played by the engineer in modern naval warfare, 
and we see how utterly deficient in engineers was the 
American navy. We greatly fear that the test of actual war 
would find us in a similar predicament. The deficiency was 
anticipated. Before the war the experiment was made 
of running torpedo boats in groups, with one engineer to 
each group, actual work being done by young line officers. 
‘It is not their fault that they are not trained engineers, 
and undoubtedly they were faithful in their efforts to 
perform their duties, but they had not been through the 
preliminary training which will come with the passage of 
the Personne! Bill, anda man without previous training does 
not become at once a skilled engineer by assuming charge 
of machinery.” Apart, however, from the incompetence of 
those in charge, the boats were quite unsuited for the work 
they were called on to perform. Commodore Melville holds 
that this type of vessel can not be safely used for despatch- 
boat duty and to act as tenders to blockading ships far from 
a base of supplies or facilities for efficient repair. ‘‘ Pri- 
marily they are intended for high-speed spurts, where 
success or failure in the use of their special weapon 
shall be quickly demonstrated. For this they are especi- 
ally built, and for this they should be solely kept.” And 
he adds, in another place, that Great Britain has long 
since learnt this lesson, and instead of building torpedo 
boats, builds destroyers, which are very different craft. 

Commodore Melville has much to say about the short- 
comings of the navy yards, and very great credit is reflected 
on him and his staff by the enormous amount of work which 
they managed to get through. Some of his statements 
read strangely. We have a notion that things are very 
much better done in the United States than they are with 
us. Ina country which is, before all things, a country of 
electricity, it is indeed hard to believe that work could 
not be satisfactorily carried on at night, the light was so 
deficient. Again, it is matter of common knowledge that 
the steel makers of the United States are said to be far 
ahead of English practice, yet we find that the construc- 
tion of the Hartford’s engines was greatly delayed by the 
failure of the contractors to supply a sound cast steel 
crank shaft. Such a shaft could have been made in this 
country in four or five weeks. 

Much remains to be said about the performance of the 
machinery of the ships, and various other matters strictly 
technical, to which we hope toreturn. We must nowcon- 
fine ourselves to a matter on which Commodore Melville 
lays very great stress, not by any means for the first time, 
namely, what he calls the ‘ personnel” of the United 
States Navy. We are all too familiar with the well- 
grounded complaints of engineers of our own navy, 
but they are as nothing compared with the complaints 
made by engineers in the United States navy. Curiously 
enough in a democratic country, we find that what is 
known as the “ line,” that is, the military or fighting ele- 
ment of the navy, has regarded with social contempt the 
engineering branch of the service. Nothing of which our 
own Admiralty has been accused is as bad as the action 
of the American Government towards its engineers. “It 
had long been evident,” Melville writes, ‘‘ to students of 
naval efficiency that the trend of affairs in the navy was 
such that, for the highest efficiency, all the work of an 
executive nature with respect to the management of the 
men and the manipulation of the material should be 
carried out by one corps of officers, whose training should 
have that special objectin view. Probably most of them 
had looked for the accomplishment of such a plan at an 
indefinite date in the future, but when the proposition 
was advanced to have this reorganisation take place at 
once, I welcomed it as a solution of a difficult problem, 
and as a measure calculated to ensure a suitable and 
elastic organisation of the personnel, which would fit it 
for ready adaptation to meet any changes which the 
constant progress in naval material makes necessary.” 
A Bill is now before the American Legislature, the pro- 
visions of which are very simple. It enacts that all 
engineers, according to their grade, shall be united to and 
incorporated with the “line.” That is to say, there 
shall no longer be an executive distinct from the 
engineers. At present the engineer is, in a sense, a 
civilian ; he is regarded as a non-combatant. Under the 
new rules he will be as much a fighting man, with a 
fighting man’s privileges, as a lieutenant, 2 commander, 
oracaptain. It will be seen that this scheme is very 
much like that strongly supported by a large number of 
our own engineer officers ; but whereas we think the 
naval engineers of the United States will get what they 
ask for, we fear our own engineers will not. It is worth 
while here to say that a short article which recently 
appeared in our columns has been completely misunder- 
stood or misinterpreted. It is because we have the in- 
terests of the profession thoroughly at heart that we 
have deprecated the demand made for titles. All that 
the engineers of her Majesty’s Navy want, and more, 
they could, we think, have got without the titles. These 
might come afterwards. As matters stand now it may 
be years before the engineers get anything. As Mr. 
Melville is at pains to point out, he has for more than ten 
years advocated in season and out of season the claims 
of the engineers of the United States navy. It is 
tolerably certain that they will get now what they want, 
but only because the war has invested them with un- 
paralleled popularity. If this country had just concluded 
a successful naval war, no Admiralty would dare to refuse 
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our engineers an improvement in their position—if for no 
other reason than because a war would bring home to the 
public mind the transcendent importance of the work done 
by the engineers. However, the passing of the Act in the 
United States would do much to help the engineers of 
this country. It cannot be disputed, however, that 
incorporating the engineers with the line will introduce 
difficulties of administration on board ship which it will 
require no little tact to get over. In our own navy the 
idea is that the Naval Engineers should fill the same 
place at sea that the Royal Engineers fill on land. But 
the conditions are by no means the same. It will be 
interesting to see how the experiment works in the 
United States. Up to the present it appears that both 
the linesmen—that is the executive officers and the 
engineers of the American navy—are agreed that the 
proposed Bill is a good one. Unfortunately nothing like 
rr professional harmony exists at this side of the 
Atlantic. 


DR. JOHN INGLIS AND THE MARINE ENGINEERS. 


To be called upon to deliver three presidential addresses 
to engineering institutions within about as many years is 
a pretty severe tax upon even so versatile and witty a 
speaker as Dr. Inglis. But, as usual, he has come out 
of the ordeal with added honours. In his recent address 
to the Institute of Marine Engineers, which appears else- 
where in our columns, Dr. Inglis ranged from technical 
education to trade unionism, and stopped on the way to 
discuss continental militarism, the components of our 
House of Commons, joint-stock trading, the crabbed 
printed characters which are made in Germany, and a 
few other similarly related subjects. But desultory as 
was his address, according to his own estimate of it, itis 
nevertheless as full of ‘“‘ gay wisdom” as is a speech of 
Sir Wilfrid Lawson's, besides being a great deal more 
logical and convincing. But Dr. John Inglis has ever the 
happy knack of being able to say something new and 
interesting upon the most worn and threadbare topic. 
His keenly analytical mind is not satisfied with viewing 
merely the surfaces of things, but he must get down to 
depths unknown to shallower thinkers, and when he does 
so in a public way he is vastly entertaining. 

As usual, Dr. Inglis is a bit heterodox, and, as usual, 
he is quite well aware of it. But he has the courage of 
his convictions, and is not afraid to air them, for other- 
wise he would never have ventured to hold forth as he 
did in regard to the fallibility of that popular idol, 
technical education. Perhaps he is a bit pessimistic on 
the subject; and, perhaps, he does not quite clearly 
convey all that is lurking in his mind. We are quite 
sure that Dr. Inglis does not decry such education, and 
we are equally sure that he does not desire to discourage 
any young man from availing himself of it. What he 
does mean is that technical education, like all other 
means of mental culture and development, should be 
sought for its owa sake, and not with the chief view of 
becoming rich and prosperous by its possession. 
lor experience shows that disappointment often 
follows in the train of such expectations. Some- 
thing more than education is necessary to ensure 
personal success in industrial life or great personal 
usefulness in the development of our national 
industries. At the same time every man is so much 
the better armed and equipped for his life’s work by being 
trained in the technique of his chosen profession. But 
the strong man, the industrial leader, the conceiver of 
new and advanced ideas; in short, the successful man 
and the one who moves in the van of scientific thought 
and industrial enterprise, is not necessarily nor usually 
the product of the technical school, although he may 
wisely avail himself of all it can yield to him. Such, we 
take it, are Dr. Inglis’ heterodox views on this subject, 
and if they serve to warn and not to discourage they will 
not have been uttered in vain. On the other side of the 
question we would suggest to him that, after all, one 
cannot determine the real lustre and worth of a gem 
until it has been cut and polished, and so by a widely 
diffused and efficient system of technical training the 
world may be able to dig out men of genius, who would 
otherwise never be discovered. It is even worth our 
while to polish many valueless pebbles if perchance we 
alight now and then upon a diamond. At the same 
time men of light and leading are not made to order, but 
are the products of race and environment, and hence Dr. 
Inglis is doubtless justified in his faith that the island 
which has so far led the way in industrial development 
is not likely to fall away, even if there be now so 
many things made in Germany. Dr. Inglis was on more 
universally popular ground when he called attention to 
the necessity of our young men being brought more 
under the influence of discipline to train them into habits 
of obedience. In an age when rivet boys go out on strike 
several times in a year, and when apprentices also adopt 
similar means of ventilating their grievances, there is 
surely something seriously amiss. [ither the drill 
sergeant or the birch seems to be wanted to instil into the 
minds of these youngsters a proper conception of their 
position in the social economy. Whatever may be the 
shortcomings of the German military system, it certainly 
makes better, because more obedient, reverent, and 
trustworthy men of those who come under its influence 
in their early manhood. As Dr. Inglis truly says, ‘“‘ The 
uncontaminated British workman is not excelled nor 
even equalled by the workmen of any other nation in 
skill and endurance, whilst he is employed at the parti- 
cular handicrafts which we have hitherto made our own.” 
He is equally just in his estimate of the courage, 
humanity, and discipline of our seamen. 

The chief danger to our industrial supremacy, as Dr. 
Inglis points out, lies not so much in the superior techni- 
cs! training of foreign workmen as in the substitution of 
joint-stock directorship for the personal control exercised 
by an individual or by a small group of partners. As he 
says, ‘It is not by boards of directors that our position 
among industrial communities has been won, and it is 








not by them that it will be maintained.” It is only by 
the personal supervision and the directing influence of 
the strong man—the man of action—that success can be 
expected to follow any enterprise, industrial or otherwise. 

Dr. Inglis is not alone in viewing with apprehension the 
recent interference of Parliament in our industrial life. 
A body which legislates to secure votes, and places 
expediency before justice, is not likely to do much to help 
us in facing foreign competition. On the contrary, there 
is no power at present workingso directly in the interests 
of our continental neighbours as the House of Commons, 
and this will continue to be the case so long as seats therein 
are desired, and the count of noses disposes of them. 
The effect of trades union restrictions upon the number 
of apprentices learning some of our most important and 
hitherto almost exclusive industries is, as Dr. Inglis points 
out, becoming painfully apparent, and unless a stop be 
put to them these restrictions will inevitably, in the case 
of some industries, cause them sooner or later to become 
extinct. Of course, the evil will work its own cure ere 
that time comes, but at present it is painful to contem- 
plate the self-inflicted wounds of these misguided people. 
It is no less painful for employers of labour to suffer the 
contraction in their operations which these coercive pro- 
ceedings necessarily bring about. 

In calling attention to these and many other topics 
touched upon in his interesting and discursive address, 
Dr. Inglis has rendered a good service to the profession 
of which he is an ornament, and to the community at 
large. 


THE FUTURE OF TELEPHONE SERVICE. 


In our impression of the 23rd ultimo we had occasion 
to call attention to Sir Sandford Fleming’s proposal with 
regard to state-owned cable lines, and we then instanced 
the telephones as worked in Great Britain as supporting 
our arguments. We have now to discuss a further 
development in connection with telephone monopoly, an 
attempt, which we trust will be frustrated, on behalf of 
the National Telephone Company to turn itself into what 
would seem to be practically a Government monopoly. 
Our views on monopolies are well known, but it may 
serve some useful purpose if we again call attention to 
them. Let us for a moment consider the present state 
of affairs. We will give the company its whole due. 
The service is better now than it used to be. This may 
not be saying a great deal, but we must be thankful for 
small mercies. But what does the service amount to 
now? Take London alone. There isa very high rate of 
payment per annum, so high that it is prohibitive in 
very many instances. The expenses of the company 
are no doubt large. The payments alone for permission 
to run its wires are, of course, heavy. But even taking 
these into account, the telephone rentals are, in our 
opinion, excessive. In return for this high rate the user 
is enabled to speak to fellow-subscribers over a certain 
area. How many times, when asking for a number, is 
the answer received, ‘‘ The line is engaged ; will you ring 
again?” On again inquiring after an interval it is no 
uncommon thing to receive the same answer, and then, 
in desperation, some other means of communication is 
resorted to. What is the cause of this? Not by any 
means in every case is the cause to be sought in the fact 
that the person one wishes to speak to is so frequently 
using his instrument that one has to wait for some 
moments when he ceases doing so. No, it is not this, it 
is that the number of central exchanges and the inter- 
communication between them is insufficient for the 
maintaining of an adequate service. Again, although 
the conveyance of speech is much improved by the 
metallic return now fairly general, yet the instruments 
themselves are by no means always in order. All users 
of telephones must be familiar with two distressing 
traits, at all events in the character of the average 
telephone. Everyone must have heard, for instance, the 
harsh vibrating noise, especially discordant with sibilants, 
by means of which the voice reaches the hearer, as 
though it came through the brass tubes of some bass 
windinstrument. Or, again, who has not utterly failed 
to keep up aconversation simply because the voice of the 
person with whom he wished to communicate sounded 
so far away as to be inaudible? Neither of these states 
of affairs need exist. Each means that either the instru- 
ment is bad or that there is some slight adjustment to 
be made, necessitating to a skilled workman only a few 
minutes’ attention. These defects are as well known in 
the Exchange as they are to other users of the telephones. 
Are steps immediately, and in every case, taken to put 
right that which is wrong? We venture to think not, 
for otherwise why do we have the same irregularities 
appearing in the-same instruments day after day ? 
Many times we hear it said, ‘‘ Oh! I tried to get through 
to you to-day, but could not do so—your instrument or 
something was out of order.” Had, in the meanwhile, 
anything been done to rectify the evil? By no means 
in every instance. It is true that if for some consider- 
able period any instrument does not reply to the 
Exchange it is reported by the operator, but in many 
cases it is certainly the next day after before any attempt 
is made atrepair. Then, again, if it is wished to speak 
outside a certain area, a fee has to be paid for use of the 
trunk line, the amount paid being more or less in acvord- 
ance to the length of such trunk line. Much more often 
than not there is delay in waiting for the use of the 
trunk lines. They are insufficient in number. 

The primary reason for all these defects is most ur- 
doubtedly the lack of competition. The company, secure 
in its position, takes just as little trouble as it possibly can. 
There is not any “go” in it, if we may be permitted to 
use such an expression. It is lacking in life. No matter 
what the service is like, its revenue is not affected. 
What would its position be were it a manufacturing con- 
cern? It would most assuredly go under, unless it 
equalled its rivals. Therefore, arguing on analogy, 
were a competitor or competitors now to enter the field, 
it would either have to improve its service or else to see 


the newcomer step in and assume the position it now 
occupies. Perhaps it recognises this, and that is the 
explanation of its present step, which would render jt 
still more unassailable than under existing conditions, 
Even the Parliamentary Committee which recently 
inquired into the subject was of the opinion that com. 
petition was necessary, but it thought that the Post. 
office was the body most likely to compete efficiently, 
Competition even by the Post-oflice would b2 better 
than nothing, but we hold that the Post-office is by 
no means the best body to carry out the work. We want 
to see the present system of licensing, which forms 
already what is practically a monopoly—a patent—done 
away with, and the field opened to legitimate competition, 
We are glad to see that an effort is being made in this 
direction by various corporations, even though the efiort 
may not be made quite in the right way, and made more. 
over by corporations. Glasgow, among others, is en. 
deavouring to obtain powers. It is not public bodies 
which ought to have the managing hand in this matter: 
the scope of the whole would be limited in consequence, 
The telephone system of Great Britain ought to be the 
best, most widely used, and efficient in the whole globe. 
It is merely a question of allowing the work to be carried 
out by the right people, and the removing of the obstacles 
at present existing. Once remove these, and lay open 
the field to anyone who wished to enter it, and improve- 
ment would soon be evident. It stands to reason that 
no company would venture to compete unless it could 
offer something considerably better than what is at 
present available. Succeeding rivals would do the same: 
to defend itself the National Telephone Company would 
have to make improvements. Means of intercommunica. 
tion would have to be increased ; the very best available 
instruments would have to be used ; much more frequent 
inspection would have to be carried out; and trunk 
mains, if freed from the grasp of the Post-oflice, would be 
multiplied. The price charged, not only for instruments, but 





for speech over long distances, would, as a matter of course, 
have to be reduced where there were many competitors in 
the field, and as a result not only would the number of users 
increase, but the service would be carried out so much 
better. There would be that great instigator of progress 
—comiuercial rivalry. It may be that it will be long ere we 
reach this most desirable end; it may be that we shall have 
a sort of trans tion stage ; that the Corporatiors will first 
of all obtain powers, which will eventually be acquired 
by private companies ; though this is a very unusual 
course, yet it is not unknown, even in the case of gas or 
waterworks. It may be that we shall never reach the 
point we have foreshadowed. Certain it is, however, 
that should the National Telephone Company and the 
Government join hands, all hope of attaining perfection 
isatanend. Progress might be made. We do not say 
that it would not; but we do say that it would be slow, 
and we do say that it would most probably be in direc- 
tions in which it was not needed. The very least work 
which could be done to allow the service to just be 
carried on would be undertaken. As in the case of 
cables, Government messages would block the way, and 
affairs might even be worse than they are now where the 
Post-office has prior claim on lines. Royalties exacted 
from any desiring competitor would remain, if not be 
increased ; and, in fact, it would not surprise us if the 
last state of the telephones became worse than the first. 
And yet it is sought to take the first steps towards bring- 
iug about this, which we consider to be the certain out- 
come of the Government being taken into partnership— 
the company acquiring parliamentary powers. It seeks 
to gain permission to go compulsorily exactly where it 
lists; to force its lines upon unwilling places—unwillingly, 
in many instances, because they wish services of ther 
own. We cannot regard this as being in any degree for 
the benefit of the country at large, though, of course, 
it would be most beneficial for the company. But wy 
should the company reap all the advantage ? 

The very fact that a royalty is levied indicates that 
the Post-office considers its telegraphs in jeopardy. We 
do not think they are in danger for one moment, nor do 
we think they ever will be. They might have to he im- 
proved and extended, so as to compete successfully, but 
it would do neither them nor the country at large any 
harm if this happened. What is wanted is facilitated 
communication, and it will have to come; and we say 
again that the direction in which this is to be sought is in 
competition. It may be urged that even if competition 
were allowed, intercommunication between rival com- 
panies would be impossible. We do not think so at all, 
any more than there is difficulty now in taking a 
ticket on one railway company which is available on the 
lines of one or more railway companies. There would 
have, of course, to be the equivalent of the existing rail- 
way Clearing-house, which, it cannot be doubted, carries 
out its work extremely well. In self-defence, too, each 
company or other body using telephones would have them 
of such a kind that they would work with the instru- 
ments of any other users. The scheme is quite practicable, 
and there is not lacking among our financial people the 
desire to compete in what is undoubtedly a lucrative 
business where, with reduced charges, there is room for 
all. It is necessary at first, however, to remove obstacles, 
and not put more in the way, and we hope, therefore, that 
the National Telephone Company may not succeed in 
placing what we consider would be a crushing obstruc- 
tion in the path of telephonic communication. 


WHERE STRIKE FUNDS COME FROM. 


WE have received an advance proof of the sixty fifth 
manifesto issued by the National Free Labour Associa- 
tion. As usual, it is addressed to the working men 
throughout the kingdom, its object being to draw atten- 
tion to and warn the public against those trade union 9 nd 
socialistic measures which in labour circles are the topics 
of the moment. The manifesto began by pointing out 
that the endeavours of the new trade union leaders to 





hamper the national industries of the country are greater 
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It also complains of the manner in which 
bour leaders are unjustly attacked and calum- 
niated by the trade union officials. It is not neces- 
sary for ‘us to deal with the manifesto in its entirety, 
but it contains one extremely important clause re- 
lating to the late engineering strike, which reads as 
follows :—‘ During the thirty weeks it lasted this trade 
dispute made prominent a most significant feature in 
jabour economics. It disclosed the startling fact that the 

eatest financial support eecorded to the strikers came 
from German manufacturers and German artisans. The 
enormous amount of subscriptions that flew in from every 
(erman manufacturing centre, averaging many thousands 
of pounds per week, was an eye-opener to the wage- 
earners of the country. But the motive at the bottom 
of this support was not far to seek. The strike leaders, 
Messrs. (*. Barnes and J. Burns, M.P., declared in many 
public speeches that they would bring the engineering 
employers to their knees in three weeks, and that before 
they would withdraw the demand for an eight-hour work- 
ing day they would go the whole length of dislocating 
the entire engineering trades of the country! This 
monstrous threat to paralyse a great national trade, and 
to bring stagnation to an important group of national in- 
dustries, was fully carried out, with the result that an 
enormous volume of British trade and British wages was 
transferred from our shores—the natural zone of produc- 
tion—to our foreign rivals—clearly explaining their 
anxiety to prolong the strike by subsidising the strikers.” 

This points a moral which British manufacturers 
should not fail to grasp, namely, that the best accredited 
trade unionist leaders in this country are not only con- 
niving at the downfall of the British engineering trade 
by accepting large sums of money from continental 
manufacturers in support of strikes; but that they do so 
with their eyes open to the fact that the subsidies in 
question are granted by our German competitors for the 
express purpose of keeping our men out of employment 
until such time as the trade has been definitely diverted 
from this country to the Fatherland. We are not among 
those who have upheld everything that the National I’ree 
Labour Association has done and said; but we feel that, 
in face of the most terrible opposition and unfair treat- 
ment not only at the hands of the trade societies, but 
from many people in high positions who have allowed 
themselves to become the tools of the trade agitators, 
the Free Labour Association has worked persistently 
and pluckily in the cause of the non-union workmen. 
We feel, too, that from time to time, as in the present 
case, it places its finger on an important fact which 
might otherwise be entirely overlooked by the British 
public. Oue manufacturers should not omit to bear in 
mind that, in calculating the length of time during which 
trade union funds are likely to hold out in times of strikes, 
they will have to deal with a further and very large item 
in the shape of subsidies from German manufacturers. 
This practical “sympathy with our working men, 
ostensibly enlisted on account of a laudable wish to keep 
them from starvation during a few months when labour 
warfare is waging, has in reality the sinister object of 
robbing them of their work altogether. 


than ever. 
the free la 


MOTOR UV. HORSE HAULAGE, 


Ir is always a matter of difficulty to induce the actual users 
of mechanical appliances to come forward and give the world 
the benefits of their expsrience. This is due, no doubt, very 
often to one of two reasons, i.¢., the want of sufficient techni- 
cal knowledge to render their account of value, or the time 
which business men can rarely spare. The Liverpool centre 
of the Self-Propelled Traffic Association is therefore to be 
congratulated on having been successful in bringing forward 
a business man to give an unbiassed account of his experiences 
with a steam motor wagon. On another page will be found 
the summary of a paper read by Mr. S. H. Sparkes before 
the above-named body, in which are given the results of 
nine months’ operations, under actual work-a-day conditions, 
of a wagon made by the Lancashire Steam Motor 
Company, whose system, as our readers are aware, 
involves the use of oil-firing. The paper has a particular 
interest to those taking up the subject of self-moving 
traffic, insomuchas a comparison of the costs of working with 
horse and motor haulage are given, and the author has taken 
the opportunity to draw a comparison between. the relative 
costs of motor haulage in which steam is supplied by oil and 
by coal. At first sight the expense of working an oil-fired 
steam-propelled wagon appears heavy compared with what 
we have been led to expect from the trials of similar vehicles 
in the spring of last year at Liverpool. The author’s figures 
for the whole period bring the cost per net ton mile out to 
8°3d. on @ consumption of kerosene equivalent to 0:52 gallon, 
costing 54d. per gallon. The judges’ report of the Liverpool 
trials showed a cost worked out from the annual probable 
expenditure of only 3:94d. per net ton mile at a speed 
of 4-45 miles per hour—which we believe is much the 
same as the average speed at Wellington. But two important 
items are to be taken into consideration, which bring 
the costs out at much the same figure. In Liverpool the 
fuel, kerosene, was obtainable at 4d. per gallon, against 51d. at 
Wellington, and the net load in the former case was 4°06 tons, 
against an average load of 2:16 tons at the latter place. For 
purposes of comparison, therefore, we may put the matter 
thus : --If kerosene had been obtainable at 4d. per gallon at 
W ellington the cost per net ton mile would have been reduced 
to 7°5d. on an average load of 2°16 tons, against 4d. with a 
load of4 tons, As the relative gross load, i.c., net load plus 
tare, in the two cases is somewhere about 7 to 5, by a simple 
rule-of-three calculation the cost per net ton mile with oil 
at 4d. per gallon would work out somewhat as follows— 

fe 6:3: GARG?) Teh: 3. B25, 
or 5°5d. per ton mile. It is encouraging for all concerned 
that the substitution of the motor wagon for horses has 
resulted in a considerable saving. 


RETRIBUTION ! 


THe marked revival in the United States has at last had 
the effect which it has boen hoped it would have; that is to 
Say, the higher level to which prices have risen in America 
Po? caused producers there to see that they can dispose of 

eir material more profitably within their own borders, and 





the great demand on home account is monopolising all their 
available supply. The consequence is that intimations have 
been sent to some of the Midland representatives of the 
United States houses to book no more orders for the English 
market at present, the reason alleged being that producers 
are unable to keep pace with their home requirements, much 
less give attention to foreign work. It need hardly be said 
that this is very welcome news to Midland producers of pig 
iron and steel, who have, it is notorious, been exposed to 
more American competition of late than ever before in their 
lives. If this is to be the effect of trade improvement in the 
States, the Birmingham and Staffordshire districts would be 
only too pleased to hear a continuous boom in the States, 
if such a violation of the law of reaction were possible. 
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To engineers, the next most interesting aspect of the 
subject lies in the efforts at styles of house and bridge 
architecture which will stand without injury the earth- 
quake shocks. When a bridge spans a river whose bed 
is contracted in width by many yards as the result of an 
earthquake, it seems rather hopeless to expect even the 
future Japanese engineer to cope successfully with the 
task of dodging destruction. Obviously it is desirable to 
keep abutments and piers as low as possible, and to give 
them extra broad base, to brace the superstructure as 
rigidly as possible, and to give as much freedom of 
movement as possible in the bearing joints between super- 
structure and abutment. It is still a disputed point 
whether it is well to aim at special lightness or special 
heaviness in the superstructure; but Professor Milne is 
in favour of light rigid construction, and most clear- 
sighted engineers will agree with him. We ourselves 
believe that hinged arches—hinged at both abutments 
and also in the centre—have not yet been given a trial 
on Japanese railways. A trial of this style of bridge 
would be very instructive, and would probably show 
earthquake-resistant merit. 

As regards house superstructure, the same principles 
apply ; the minimum of weight should be combined with 
the maximum rigidity. The opposite principle has often 
been contended for, namely, that the various portions of 
a house structure should be connected with as much 
flexibility in the joints as is consistent with stability in 
typhoon weather. Such a structure is, however, ex- 
tremely unpleasant to stay in during violent winds, and 
in much more moderate weather the wracking of the 
framework disintegrates any cement, mortar, or plaster 
used in the construction of the walls. Perhaps for very 
large temple and similar constructions a certain degree 
of flexibility between the sides and the heavy roof is 
desirable, and it is secured in the usual Japanese temple 
architecture. But it seems clear that for moderate 
dimensions a strongly braced steel framework filled in 
with hollow brickwork or with lath and plaster, or with 
light wood panelling, is the ideally best style for earth- 
quake countries. Unfortunately, Professor Milne points 
out that this style is in general too expensive for the 
people of Japan. 

While the relative advantages of flexibility and rigidity 
in the superstructure are debateable, there is a con- 
sensus of opinion upon the desirability of some freedom 
of motion between superstructure and foundations. 
Very numerous are the plans that have been proposed to 
obtain this. All Japanese houses of native style are set 
on piles or posts, and this system seems to contain at 
least the germs of the only rational one. Ball bearings, 
the balls lying between level flat metal seats, have been 
proposed. The frictional resistance to rolling causes the 
foundation plates, when these suffer earthquake motion, 
to communicate momentum to the superstructure, and 
‘‘ wandering "’ would occur, only limited by the frictional 
extinction of the transmitted energy. Again, any slow 
or fast tilting of the earth’s surface would start rolling 
by gravitation. To counteract these effects any desired 
degree of stability could be introduced by cupping the 
top and bottom seats of each ball, the stability increasing 
with the concavity of the cups.. The horizontal motion 
in very violent earthquakes amounts often to several 
inches, but effective provision for 2}in. would cover all 
but those cases in which the violence is so great that it 
appears useless, because of other effects, to attempt to 
guard against disaster. It seems possible that the above 
cup-and-ball system might be made to so far soften the 
effects of a 2in. or 3in. movement as to render them com- 
paratively innocuous. It may be converted into a roller 
design capable of carrying heavier loads by designing it 
in two tiers, one over the other, with an intermediate 
steel plate, the upper rollers being placed at right angles 
to the lower ones, and the roller seats being made concave- 
cylindrical. No attempt to use this latter plan is recorded 
in Professor Milne’s book. 

It seems, however, to us that the Japanese plan 
of building upon piles firmly set in the surface 
stratum, and rising some height above ground, is 
the most rational; only these Japanese piles are not 
flexible enough to allow sufficient movement. They are 
of timber, and rise 1$ft. to 2ft. above ground. If for 
these were substituted hard steel solid rods, slender and 
correspondingly numerous, the protection as regards 
horizontal motion might be very effective. Imagine 
a bamboo grove with its upper surface trimmed off level 
and a platform laid upon it. A house built on this plat- 
form woul] have stability, and would suffer nothing from 
very violeit earthquakes. By suitable proportionment 
of dimensio 1s the same effects can be obtained by steel 
rods of quite short length, and of, say, Zin. or Hin. 
diameter. Each group of rods would be inserted top and 
bottom in sockets in a heavy cast iron bed plate or shoe, 
each rod having a separate socket. Of course in a high 
wind such a hous? would sway to and fro, but gently if 
well designed. 


The vertical component of motion is a great deal more 
destructive than the horizontal, and much more difficult 
to provide against mechanically. Fortunately its range 
is much smaller than the horizontal; Professor Milne 
gives the average ratio between the two as 1 to 6. 

In still another way is the study of seismology of great 
interest and instruction to the practical engineer, namely, 
in the nature of the motions of the earth’s crust which 
give rise to earthquakes—not so much the earthquake 
motions themselves, as those slow gradual movements 
which culminate from time to time at critical stages of 
their history in sudden collapses. Earthquakes are the 
more or less elastic vibrations resulting from these sudden 
local crashes, and spreading by elastic-wave transmis- 
sion through fractions of the globe. To the scientific 
engineer the slow “ bradyseismic ”’ motions are by far the 
more interesting. Here we have carried on on a pro- 
digiously large scale the ‘‘ flow of material” under heavy 
rhythmically varying stresses, which finally leads to 
the “‘ breaking-down”’ point. The varying stresses are dis- 
tributed throughout the whole masses, and the resulting 
slow deformations are also generally distributed, although 
causing here small strains and there large ones. But 
this widespread wracking continued through long periods 
of time culminates, now at one point and now in another, 
in strictly local ‘“‘ breakdowns,” as we call them when we 
watch the slow destruction of a sample in the testing 
machine, or “faults,” as the geologist names them in 
describing the same effects as he sees them produced in 
Nature’s great grinding mill of the world’s frame. How 
often has the modern geologist sighed for the command 
of a 100,000-ton testing machine to enable him to imitate 
and watch under definite specified conditions the 
phenomena of rock-folding and the growth of miniature 
mountain ranges? Conversely, the engineer is able 
to learn lessons of wide and deep-reaching importance 
as regards the behaviour of all constructive materials 
under varying severe stress from the study of essentially 
identical phenomena of slow seismic action in the earth’s 
crust. Professor Milne discusses at length the various 
terrestrial, lunar, and solar actions which may be causes 
of the variations of earth-stress resulting in these brady- 
seisms. The only one which he appears to overlook is 
the action of the lunar tidal wave across the oceans. 
The general trend of this wave is from east to west; it 
is broken up by the coast lines into infinite ramifications, 
but none the less must it in the main, and on the whole, 
run continuously round the globe from east to west. On 
the eastern shores of the great oceans its effects in 
stressing the surface strata of the solid crust must be 
materially different from its similar effects on the 
western shores, which it reaches after a free sweep 
across thousands of miles of ocean. Geologists seem to 
have established that the average annual rise of districts 
undergoing secular upheaval is greater near the eastern 
coasts of the great continental land areas than near their 
western coasts; by the western land coast being meant 
that lying along the eastern sea shore. May not this be 
due, in part at least, to the above difference of the diurnal 
tidal loads brought upon the two shores of the oceans ? 
This tidal loading must be enormously greater than many 
other loadings mentioned by Professor Milne as being 
effective. 

As regards detail criticism of this interesting book, 
we have only one that seems worth mentioning. In 
discussing the wave lengths in the propagation of earth- 
quake disturbance through the earth’s crust, calculations 
are made by dividing the velocity of propagation by the 
time of one complete oscillation, the velocity of propaga- 
tion being obtained by noting the exact times of passing 
different observatories of a wave that can be certainly 
identified. Assuming this identification to be authenti- 
cated, the deduction of the wave length in this way seems 
very doubtful, because, while the ma'n wave of disturb- 
ance travels through a considerable depth of strata, the 
part of it travelling along the surface must be continu- 
ally dissipated through the surface and broken up into 
subsidiary waves by the irregularities of that surface. 
The seismometer is affected by the local surface wave 
whose time period will depend more on local peculiarities 
than upon the frequency of the main wave propagated 
from the earthquake origin. If the instrument were 
placed on the top of a tall chimney, the period of oscilla- 
tion would depend entirely on the size and construction of 
the chimney ; if it were placed on a large rock resting 
upon more flexible strata, it would depend greatly on the 
mass of the rock and the character of its seat upon these 
subjacent strata ; and similarly, in whatever situation it 
may be placed, the frequency of local oscillation will 
largely depend upon local characteristics. 
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Every Man His Own Lawyer: A Handy Book of the Principles of 
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THE new goods engines which are being constructed in 
America for the English Midland Railway will differ entirely from 
all other engines in use on that line. They will be strictly of the 
standard American Mogul type, having outside cylinders, six 
coupled wheels, and two-wheeled leading pony truck. Mr. 8S. W. 
Johnson has stipulated, however, that they shall be fitted with 
copper fire-boxes, copper tubes, and cast steel wheel centres 
instead of the steel fire-boxes, steel tubcs, and cast iron wheel 





centres usual in American practice. 
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CONTRACTORS’ ELECTRIC LOCOMOTIVES. 


| be 


practically horizontal when the engine is on the steep 


gradients. The roller in front of the buffer beam transmits 


Stx contractors’ electric locomotives for the Baker-street | the thrust of the engine to the car, the car always being in 


and Waterloo Railway are being made by Messrs. Thomas 
Parker, Limited, of Wolverhampton. Our illustrations 
on this and the next page show a general view and 
details of these locomotives. They have been specially 
designed to meet the conditions of Messrs. 


Burstall | 


and Monkhouse’s specification, which among other things | 
provides that the maximum width over all should not | 


exceed 3ft. 


The result has been that space has had to be | 


economised to the utmost extent, and an extremely handy | 
locomotive produced. No working parts are uncovered, | 


though all portions of the machinery are easy of access, and 
there is a glass window over the commutator, by means of 
which the behaviour of the brushes can be observed. The 
current will be obtained from an overhead wire, from which 
it will be collected by a long contact roller bar, instead of the 
more usual grooved wheel, thus permitting of a greater side- 


way deviation of the conductor wire without fear of breaking | 
The wire conveying the current to the switch | 
passes down from the roof of the vehicle through one of the | 


contact. 


upright tubes placed at each corner of the footboard. Each 
locomotive is fitted with a series motor, the armature of 
which is wound with Messrs. Parker’s patented Eickemeyer 
coils, and connected by double helical gearing to both the 
axles. The locomotive develops 15 to 20 brake horse-power 
when supplied with current at an electromotive force of 200 
volts, and it is designed to run at ten miles an hour on a level 
track. The gauge of the rails is 18in. The starting and 
reversing motions are controlled by one handle. This handle 
works a throw-over reversing switch, fixed at the top of an 
enclosed box, and is also geared to a resistance switch, the 
contacts of which are connected to resistance coils of 
platinoid inside the box. A light iron detachable canopy or 
roof is fitted so that it can be taken off in case it is required 
to pass the locomotive through a small opening. The motors 
are entirely enclosed in the frame of the locomotive, to pro- 
tect them from dust and wet. Lamps, an efficient brake and 
sand-boxes, together with buffers which form part of the 
draw-bars, render these locomotives complete in every 
detail. A dimensioned outline plan and elevation of the loco- 
motive are given on page 91, and the view above represents the 
locomotive in working order. It will be noticed on reference to 
these illustrations that the arrangement is very compact, and 
that the driving is intended to always be from one end of the 
locomotive, the controlling and brake handles and the two 
sand box levers being all accessible from one place. 








LOCOMOTIVE FOR THE PIKE’S PEAK RAILWAY. 


THE accompanying illustration represents the latest engine 
built by the Baldwin Locomotive Works for the Manitou and 
Pike’s Peak Railway, which is the only railway on the Abt 
rack-rail system in the United States. All the engines are 
Vauclain four-cylinder compounds, of the type shown, but 
this newest engine is slightly larger and heavier than the 
others. It has six carrying wheels, none of which are used 
for adhesion. Four of them are mounted loosely on the axles 
of the cog-wheels, while the other two form a two-wheeled 
trailing bogie. The boiler is so set on the plate frames as to 








front and not coupled to the engine in apy way. 


—<$<$—$———— 
MOTOR WAGONS versus HORSE HAULAGE, 


| ALL interested in self-propelled traffic will welcome figures 
| relating to the actual cost of working it under protracted 
| commere’al conditions and given by unbiassed witnesses, One 

of the best tests which have yet been made public is describeq in 
| & paper read recently before the Liverpool Self-propelled Traffic 
Association by Mr. S. H. Sparkes, who is associated with a 
firm of woollen manufacturers at Wellington, in Somerset 
This firm had agood deal of haulage work between Wellington, 
Uffculme, Culmstock, and Taunton, which had hitherto been 
done by two pair-horse teams, with sometimes the services of 
a fifth horse thrown in, and it was ultimately decided to givea 
trial to a steam wagon made by the Lancashire Steam Moto; 
Company, in which, as our readers are aware, liquid fuel jg 
employed. A wagon weighing 7 or 8 cwt. over the legal Jimit 
of three tons was first tried for a time, and afterwards a new 
vehicle was built weighing not more than three tons. The road 
between Taunton and Wellington is excellent, but to Uficulme 
and Culmstock the road conditions are said to be bad, with 
regard not only to surface, but also to gradients, which ay erage 


1in10. The following are some particulars of the service 
accomplished in about nine months’ working :— 
Old wagon. New wagon. 
Journeys. Miles. Journeys. Miles, 
To and from Uffeulme .. i) 900 -. 58 1044 
, Culmstock 26 312 26 312 
»» Taunton 18 252 16 224 
” Poole .. 17 a 144 
» Exeter 2 re 1 rT) 
Total mileages .. . 1682 1774 
Total loads earried .. .. 418 tons 675 tons 
Average loads carried .. 1°85 tons 2°47 tons 
Total oil consumed by both wagons .. 8881 gals, 


Oil per net ton-mile of load... .. oo eo 0°52 gal. 
The above figures include the fuel consumed in getting up 
steam, loading and unloading. As regards annual expenditure, 
the following table was supplied by the author: 


First cost, £375. caw: 20 € 
Interest at 5 percent. .. .. 81 0 
Depreciation at 15 per cent. 465 0 

a ow O 0 

Kerosene, 5174 gallons at 54d. 2 2 1 
Wages at 25s. per week.. 6 0 6 
—— alte tre ) nut, ike 70 0 0 
Lubricating ofl and waste .. 10 0 6 
Rates, &e. .. oe “ee 210 0 
Insurances. . 5006 
£339 12 | 

Ton load. Miles. Days. 

Work done—2°16 x 16°76 xX 270 — 9771 net ton-miles per anni. 


£339 12s. 1d. + 9771 = 83d, per net ton per mile. 

The author says that to get the same amount of work out 
of a similar vehicle fired with coal at 15s. per ton, and allow- 
ing fora boy earning 10s. a week, the working expenses come 
out at 6°93d. per net ton mile. 








UNITED STATES ARMOURED CRUISER 


ALBANY, 


THE armoured cruiser Albany was launched successfully from 
the yard of Sir W. G. Armstrong and Co., Limited, at Elswick, 
on Saturday, the 14th inst. The boat is interesting for two 
reasons—first, because she is the first vessel for the United 
States navy which has been launched abroad; and, secondly, 
because she is sister vessel, built on the same lines, and 
armed after the same fashion as the New Orleans, which 
took so prominent a part in the war with Spain. A feature 
of the New Orleans is her battery of guns, which the United 
States navy acknowledged at the time of the war was 


THE 





RACK LOCOMOTIVE, PIKE’S PEAK RAILWAY, U.S.A. 


The principal dimensions of the engine are as follows:— 
A OME den ee ee es 4ft. Shin. 

Cylinders, high-pressure. 10in. by 22in. 

Cylinders, low-pressure .. .. .. .. .. o «» l5in. by 22in, 

Driving cog-whecls, on pitch line .. .. .. .. .. 22}in. 

SOON WHOM ONEE: ca i oe wets 


Gauge 


Rigid wheel base .. 5ft. Tin. 
Weight, total .. 57,920 lb. 
Weight on drivers.. .. 48,3820 Ib, 
Boiler barrel, diameter 44in. 
Tubes, pumber .. .. 176 


Pubsaamister 5.) .2 sca ds Gatien ae hee og 
Tubes, length .. 


Fire-box, length :. aft. 
Fire-box, width .. .. .. 4ft. 3}in. 
Tank capacity, each side .. - 800 gallons. 


The railway is nine miles long, with a summit elevation 
14,146ft. above sea level. The elevation gained is 7520ft., the 
average gradient being 16 per cent. and the maximum gradient 
25 per cent., or one in four, 


| better than that of any ships then in service. The engraving 
| on page 86 shows the Albany as she will appear completed 
' for service. The following is a description of the cruiser 
her main features :—Principal dimensions: Length between 
| perpendiculars, 330ft.; extreme breadth, 43ft. 9in.; mean 
' draught, 16ft. 10in.; displacement, about 3450 tons. Arma- 
ment: Six Gin. quick-firing guns, one on the poop, one on 
the forecastle, and four on the broadsides ; four 4-7in. quick- 
firing guns on the broadsides; ten 6-pounder quick-firing 
guns, two under the forecastle, two under the poop, two on 
the forecastle, two on the poop, and two on the bulwarks; 
| four 1-pounder quick-firing guns in the lower i: four 
| Maxim guns in ee upper tops; two 2-pounder field guns ; 
|and three torpedo tubes. Protective deck: 1jin. thick on 
| the flat and at the ends, and 34in. thick on the slopes for the 
length of the machinery and magazines, with 4in. glacis 


i plates around the funnel hatches. The machinery consists 
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of triple-expansion twin-screw engines, of 7500indicated horse- 


power, constructed by Messrs. Hawthorn, Leslie, and Co. | 
| unavoidable accident. In several cases they are attributable to | 


The vessel has a guaranteed speed of twenty knots. 








THE BOILER EXPLOSIONS OF A YEAR. 


We have just received the sixteenth report on the working 
of the Boiler Explosions Acts. It carries the record up to 
last June. During the year ending on the last of that month 
84 boiler explosions occurred, killing 837 persons and injuring 


| that at the same time that the number of serious explosions 


46. The first of these numbers is a great deal. higher than | 


the average for the whole sixteen years that the Act has been 


in force, but the total number of casualties is less than the | 


average. More than half the number of explosions occurred 
on board ship, only 38 taking place on land. But in 30 of 


the former no one was killed or injured, so that it is safe to | 


assume that they were for the larger part, at any rate, minor 
accidents, whilst only nine of the explosions of land boilers 
were without casualties, 29 men being killed and 33 injured 
by the remainder. This disproportion can be accounted 
for by pens that a number of minor explosions on 
land boilers pass without investigation or report. Of 
the total number of accidents 34 are ascribed to defec- 
tive condition of the boiler or its fittings; 27 to defects 
in the design, workmanship, material, or construction, or 
to excessive working pressure. Fourteen cases were due to 
the ignorance or neglect of the attendants. In 45 cases 
the boilers were under the inspection of public associa- 
tions, or in vessels provided with Board of Trade certificates, 
but the explosions-were in many instances not due to defects 
which existed at the time of the last inspection. Some 
interesting facts are revealed by a close reading of the 
list. Disregarding the accidents to steam pipes, steam 
chests, &c., amongst boilers there were in the year only three 
cases of ruptured shells—one at Devonport Dockyard, two 
men killed, two injured; one at Bradford, one man killed, 
two injured; and one at Deepmore Colliery, four persons 
killed and two injured. The first was due to excessive pres- 
Sure, the safety valve having been tampered with ; the second 
toexternal corrosion; and the last to internal corrosion. 
Omitting all slight explosions, such as the blowing out of 
rivets and the destruction of tubes, we note that by far the 
nape number of accidents occurred to furnaces, fire-boxes, 
and flues, the total amounting to twenty, and in one of these 
cases two furnaces of a marine boiler ruptured. Second 


in importance is the destruction of combustion cham- | 
Seven such explosions are recorded, one resulting ' mark and the frame were common property. The vital point 


bers, 


in the death of five persons. It is remarkable that in not a | 
single instance has the Court attributed the explosion to | 


In others to the inoperation of the 


negligence or ignorance. 
It is to be remarked 


gauges or valves from various causes. 


is being reduced, the number of ‘‘ mysterious ’’ cases also gets 
less. This would almost seem to indicate that when the 
= of boilers and the rejection of weak specimens or 
bad types has been brought to perfection, and when the 
possibility of tampering with safety valves or having inopera- 
tive gauge glasses are things of the past, the ‘‘ mystery” 
of boiler explosion will have disappeared with the dust of 
other forgotten theories originated to explain the misunder- 
stood. 








BRITISH TRADE MARKS ABROAD. 


An important point in regard to the treatment of British 
trade marks abroad has just been settled by an old-established 
firm in the Sheffield district. Messrs. Thomas Staniforth and 
Co., sickle manufacturers, of Heckenthorpe, have for several 
years had their trade considerably cut into in the Austrian- 
Polish and Russian-Polish markets by the infringement of 
their trade mark. This trade mark is “T. S.’’ enclosed in a 
square, and it was granted by the Cutlers’ Company of Shef- 
field as far back as 1743. The mark was legally registered in 
Austria and Russia, and what was at one time Poland, over 
twenty years ago. It came to the knowledge of the firm that 
their trade mark had been struck on sickles made in Austria 
of quality and workmanship much inferior to their own pro- 
ductions, and they found that close by their mark was put 
another consisting of an anvil and three hammers. These 
combined marks were found to have been entered on the 
register of Austria, although Messrs. Thomas Staniforth and 
Co. had the sole legal right to the mark, and it was at the time 
registered under their name in Austria and Austria-Hungary. 
The offenders also used on the handles of the sickles labels 
which were facsimiles of those used by Messrs. Staniforth. 
Two years ago the Heckenthorpe firm took legal proceedings 
against one offender, who admitted being in the wrong, paid 
the costs, made a public apology in the Austrian papers, 
agreeing in addition to refrain from any future infringement 
of the trade mark. Another firm in Vienna stoutly contested 
the right of Mesrs. Staniforth to be on the register, on the 
plea that their mark consisted solely of letters, and could not 
legally be registered by itself, and that the background of the 








is that the Austrian Commercial Legal Courts, after pro- 
longed consideration, have come to the conclusion that the 
British firm are in the right, and that the letters thus enclosed 
in a square constitute a valid trade mark which is justly 
entitled to registration in Austria. The mark, therefore, 
remains on the Austrian register, and Messrs. Staniforth and 
Co. are anticipating largely increased trade through the 
stoppage of interference with their business by foreign firms. 
There is no reserve about the decision, for Messrs. Stani- 
forth have received from their legal representatives in Vienna 
copies of two leading Austrian newspapers containing an 
apology from the offenders, and that apology also appears in 
two leading Russian newspapers, the British firm in addition 
being granted authority to republish it in any papers selected 
up to the end of next March. They also have succeeded in 
obtaining from the defendants all costs in connection with 
the proceedings, and a fairly substantial amount in damages. 
One feature of the action against the Vienna firm is that the 
complainants have carried through their prosecution them- 
selves instead of through the Cutlers’ Company, Sheffield, and 
won their case in the foreign courts by employing direct legal 
talent on the spot. Indeed, Messrs. Thomas Staniforth and 
Co. express very warmly their indebtedness to the ability 
with which their case had been conducted by Dr. Ichhbieser 
of Cracow, and Dr. Bornett of Vienna. 





MOTOR CAR STEAM GENERATOR. 


A nove form of steam generator on the Serpolet principle 





| is that lately introduced by M. Kécheur for use on a motor 


carriage. We borrow the accompanying cut from La Loco- 
motion Automobile. The generator consists, it will be seen, 
of a number of separate elements coupled together in a suit- 
able manner. Each element consists of two steel tubes 
fitted one within the other. On the inner tube is cut a 
square threaded screw, which forms, in conjunction with the 
outer tube, a closed spiral channel, along which the water is 
impelled. The elements are placed vertically, and in the 
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KECHEUR’S STEAM GENERATOR 


interior lower end of each is fixed asmall Longuemare burner, 
such as are used for ignition tubes, which heat the tubes of 
the generatorto redness. The timeoccupied in getting up tothe 
necessary temperature is about twelve minutes. It will be 
seen from the arrangement of the connections that the cir- 
cuit is continuous from beginning to end, so that after 
evaporation the steam passes through a number of elements, 
and in consequence becomes thoroughly dried and super- 
heated. 








ALMANACS, DIARIES, Ke. 


THE Cape Asbestos Company, Limited, London, have issued a 
blotting pad and calendar for the present year. It is astonisb- 
ing how comparatively few firms have made use of these desirable 
articles for presentation purposes this year. Probably no better 
— could be employed for keeping traders’ names before 

uyers, 

essrs. Partridge and Cooper, the well-known law stationers 
in Fleet-street, have sent us a neat little tear-off monthly almanac. 

We have received from the Electrical Power Storage Company 
a capital blotting pad, with a calendar above it and a diary at one 
side, containing also some useful notes on storage batteries. 











NavaL ENGINEER APPOINTMENTS.—The following sprite 
have been made at the Admiralty :—Fleet engineer, H. J. Walter 
to the Magdala. Acting chief engineer: J. L. Fleetwood to the 
Vivid, additional for the a Engineers :—G, T, Goodall, 
to the Victory, for the Hardy ; H. Cooper, to the Victory for the 
Chamois ; E. W. Liversedge, to the Victory, additional for the 
Boadicea ; J. M. Simpson, to the Vivid, additional for the Seal ; 
H. Basson, to the Sans Pareil ; A. H, Moysey to the Wildfire, 
additional for the Swordfish ; H. R. Teed to the Pembroke, addi- 
tional for the Mallard ; F. G, Jacobs, to the Pembroke, additional 
for the Lee; P. G. Drake to the Mars; H. C. Rush, to the 
Victory, supernumerary. Acting engineer: W. P. Leahy, to the 
Revenge, 
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THE OKES-SERVE WATER-TUBE BOILER, 


Ix our issue of 12th February, 1897, we illustrated the 
‘‘Okes”’ water-tube boiler, giving at the same time a brief 
account of it and calling attention to its chief peculiarity, the 
“closed chamber,” by which the circulation is greatly 
improved, inasmuch as the water is compelled to pass through 
the internal circulating tubes and return through the annular 
space between the circulating and the generating tubes;. 
hence, whether under natural or forced draught, the burning 
or overheating of the generating tubes, even those nearest to 
the fire, is almost an impossibility. 

The form of land boiler we then illustrated was of the type 
having separate headers of malleable iron ; boilers for marine 
purposes being constructed of wrought iron or steel plates 
stayed together, as in a locomotive fire-box. 

Since the date of our former notice we understand that 
there has been a union of interests between Mr. Okes and 
M. Serve with regard to their respective patents on this | 
subject, and that the boiler is now being exploited in this 
country by Mr. Okes, under their joint patents. The boiler in 
our present illustration, though for land purposes, has a 
header on the marine principle above mentioned, that form | 
of construction appearing to offer advantages over the | 
separate header system —there being fewer joints—obviously 
an advantage where the present system of high pressure | 
prevails. 

In the general design and also in the details of the boiler, 
the main principles of what may be considered an ideal steam 
generator have been kept in view. All of these are claimed | 
to be fulfilled in the boiler under notice—possibly this may 
be a slightly sanguine view of it ; but there can be no question | 
that the boiler is on sound principles, and is one that may | 
take its place amongst the best both for land and marine | 
purposes, We may call attention to one feature of some novelty 
in this class of boiler—it is the outcome of the “ closed | 
chamber,” viz., the mode of blowing out. By closing valves | 
on the downcoming pipes, and opening the blow-off cock 
on the closed chamber, the entire circulation is reversed ; that 
is to say that the steam and water in the drum will pass down 
the annular spaces in the generating tubes, and up the internal 
circulating tubes into the front or closed chamber, and thence | 
to the blow off. 

As regards structural matters, it will be observed that the | 
generating tubes are screwed firmly into a malleable iron or 
steel socket which is coned into the tube plate at one end and | 
rests upon the diaphragm plate at the other extremity. The 
internal circulating tubes are attached to the front end of the | 
socket, and are supported by wing pieces in the tubes, hence, 
by simply removing the front cover—held by one nut—the | 
tube can be withdrawn, and being interchangeable can be 
readily replaced. 








A PaRLIAMENTARY paper on the subject of street and | 
road tramways in the United Kingdom states that there are 163 | 
tramway undertakings in the country with a capital expenditure | 
on lines and works of £12,241,060, Of these undertakings forty- | 
seven belong to local authorities, their expenditure on lines and | 
works being £4,395,334, 





| more than sixfold. 


| before 


JAMES WATT ANNIVERSARY. 


STEAM SPEEDS AT SEA. 

THE anniversary of the birth of James Watt was observed this 
year, as has long been customary, in Greenock and Glasgow, by 
the delivery of the Watt Lecture in the town of his nativity, and 
by the holding of the Watt Dinner in Glasgow, under the imme- 
diate auspices of the Institution of Engineers and Shipbuilders in 
Scotland. The lecture was given in the Watt Institute, Greenock, 
on the night of Friday, 20th inst., by Sir Nathaniel Barnaby, 
K.C.B., vice-president of the Institution of Naval Architects, and 
of the Institute of Marine Engineers, and formerly Chief Con- 
structor of the Navy, his subject being ‘‘Steam Speeds at Sea.” 
The dinner was beld in the Windsor Hotel, Glasgow, on the fot- 
lowing evening, Mr. George Russell, president of the Institution 


of Engineers and Shipbuilders, presiding, with Mr. Robert Caird, | 


F.R.S.E., aud Professor W. H. Watkinson acting as croupiers, 
The company numbered nearly 300 gentlemen. Amongst the 
speakers were Sir A. J. Durston, K.C.B., Engineer-in-Chief of the 
Navy ; Colonel J. Denny, M.P.; Robert Caird, Greenock ; Mr. 
Henry H. West, Liverpool ; Colonel Bingham, Sheffield ; Principal 
R. H. Story, Sir William Arrol, LL.D., M.P.; and Lord Provost 
Sir David Richmond. 

The lecture by Sir Nathaniel Barnaby consisted for most part of 
an interesting account of the advances which have been made in 
the power and speed of mail and passenger steamers, and of ships 
of war, since Watt’s time, and especially since the date—January 


21st, 1867—on which the Jate Mr. John Scott Russell delivered | 


the Watt Lecture at Greenock on the application of the inventions 
of Watt to modern steam navigation. Since that date the steam 
tonnage of the mercantile shipping of Great Britain had multiplied 
In the Royal Navy there bad also been a six- 
fold increase in these thirty-two years. The effective horse-power 
of the steamships in the Royal Navy was, in 1867, half a million. 
To-day it was, according to the chief engineer, about three millions, 
Concerning the advances that had been made in engine construc- 
tion during these thirty-two years, the pressure of the steam 


| generated in the boilers had gone up in the largest ships from | 
30 1b. to nearly 3001b. per square inch. Piston speeds had in- | 
creased from 500ft. to 900ft, per minute, and the revolutions of | 


the screw propeller had risen, in very large ships, from 75 to 120 
per minute, and in smaller vessels to over 400ft. per minute. Mr. 


| Scott Russell had had considerable influence in settling the 


elements of the design of the steam frigate Warrior, which was 
still upon the active list of the Navy. Recently the Chief Engineer 
of the Navy told us that the steam machinery of the torpedo de- 


| stroyers gave thesame horse-poweras the Warrior's engines with one- 

seventh of their weight, and with one-half the consumption of fuel. | 

| At the date of Mr. Scott Russell’s lecture the crack Cunarder was | 

| — of machinery, and by greater lengths in the ships, following 
tl 


the Russia. Her horse-power was 3100, with a coal consumption 
3°11b. for each horse-power per hour. To-day the crack Cunarders 
were ships with engines developing nine times as much power, and 


| with a coal consumption per unit of power only two-thirds that of 


the Russia. 

After some reference to the speeds at sea which had marked 
the supreme attainment of vessels propelled by sail and wind, 
att’s inventions and the pioneers of navigation by steam 
had changed the old order of things, the lecturer then proceeded 
to refer more in detail to the way in which speeds had increased 
during the reign of her Majesty Queen Victoria, in doing which 
he Spa to the graphic aid of specially-prepared diagrams, 
which were easily understood and much appreciated by the 
audience. At the commencement of her Majesty’s reign, no 
passages at speeds exceeding fourteen knots could bemade, however 
urgent the circumstances, She had, however, lived to see with 








| and built at Belfast for the White Star Line ; 
| Cunard liners Umbria and Lucania, built on the Clyde. 
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her own eyes a steam vessel running at thirty-four knots an hour. 
This speed had been attained cn a war vessel designed for war 
service, and the Queen thus found herself in the remarkable position 
that, whereas all previous maritime communities had found their 
fighting speed limited to ten knots an hour, her own people had 
given her the power of sending her sailors into close action at 
speeds more than three times as great, and trey had accomplished 
this within sixty years. 

At the date 1837, the measured speed of the Great Western 
Brunel's great venture in Atlantic steam navigation—was put at 
eleven knots, This was a remarkable perform ance, for the highest 
speed obtained by the mail steamers on the Dover and Calais 
passage in 1840 was only ten knots. The Banshee—a remarkably 
fast vessel of the time—was said to have reached a speed of 
134 knots in 1848. In 1859 a West Royal Mail steamer, built 
by Robert Napier, had a record of fourteen knots, Almost 
immediately after came the Irish mail boats with the very high 
speed of {74 knots in smooth water. The fastest Cunarder 
of 1865, the Java, was credited by the Cunard Company 
with only fourteen knots. Then followed the Britannic, designed 
and then the 
The 
latter ship reached what he should regard as a measured mile 


| speed of 234 knots. She had actually run, according to the T/mes 


ocean records, 562 knots in twenty-four hours, which was 23 4 
knots, The Lucania was 610ft. long. The new Oceanic, built at 
Belfast for the White Star Line, was 704ft. long, and, as he was 
very glad to see, 68ft, wide. She was nearly five times as large 
as her predecessor, the Oceanic of 1870. What her speed would 


| be they could not predict, but there could be little doubt that she 


would again break the speed record on the Atlantic passage, 
although she was not designed with that intention. 

Referring still to the di , the lecturer said, with respect tv 
battleships, that those of the early part of the Queen’s reign were 
shown at a speed of 10 knots at hour, which was certainly in excess 
of any speed they could have commanded. It was not until 1859 


| that the steam line-of-battle ship made its appearance, with a speed 


of 11} knots. In 1861 the armed ship Warrior made its appearance 
with 1{ knots, In 1868 the armed ship Hercules with 14} knots, 
and with her corresponding cruiser Inconstant, with 165 knots. 
Then followed, in 1875, the twin-screw armoured ship Alexandria, 
of 15 knots, and the corresponding twin-screw steel cruiser Isis, of 
18 knots. In 1884 came the twin-screw steel-armoured ship Howe, 
of 16? knots, and the corresponding armoured cruiser Undaunted, 
of i8 knots. At the top of the list of increasing 5 ara appeared 
the ships of the Goliath class of 1897, of 18} knots, and the 
corresponding cruiser class Powerful and Terrible, 22 knots. 
Progress, as regards the ships of commerce, had been steady, and 
it had been effected by improvements in material, in propellers, in 


e lead of the White Star liners, On the side of the ships of war 
it was not until 1875 or 1876 that the desire arose to have higher 
speeds than those with which the Navy was familiar for fighting 
purposes. It was ten years later still that sail power was finally 
abandoned, and the attainment of high speeds under steam 
became possible. The fashion for higher speeds in vessels of war, 
to which so much was now sacrificed, originated in ships built for 
weak foreign navies, to whom speed would be of great importance. 
The cruising ship of war had now reached the dimensions, and 
nearly the speed, of the most powerful Atlantic mail steamers. 
This, in the. lecturer’s judgment, was greatly to be regretted, and 
would not have hegeneet the machinery in the mail steamers 
could have been reasonably protected inst gun fire. The 
_— reserve cruisers, like the Teutonic and the Cunarders and 
the rest, were now armed, protected by speed—some of them 
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a ce nd by good bulkheads. But their engines still 
by twit gh above sea pial in which circumstance lay ther remain- 
“ ;for actual fighting if the duty of protecting commerce 
ing weal:ne™ hostile cruisers should be entrusted to them 
against fast hostile cruisers should be entr - —., ; 
Up to 1871 it was thought to be impossible to make small vessels 
5 fast as the fastest large ones, In the torpedo boat Miranda 
go.as''s done for the first time. Mr. Thornycroft built this boat 
rencoedlng lightness, and put into her very fast running engines. 
She achieved a success unequalled in the long history of pro- 
yess in marine’ propulsion, In this boat 353-horse power was 
Soveloped for every ton rt of the machinery, including boilers 

o water. The Irish mail boats of 1860 obtained only seven 
Cs per ton. In the Gitana of 1876 Mr. Thornycroft -increased 
his performance to 514 horses per ton, or 43) lb, for each steam 
horse, including boilers and water, 

Out of four great steps in speed-making which would make the 
jast quarter of a century for ever illustrious Mr. Thornycroft must 
be credited with three, and an electrical engineer—the Hon. 
Charles Parsons—with the last. Mr. Thornycroft, in his several 
had provided a new form of boat, a new system of con- 
a new form of propeller, and an effective way of 

steam by methods which had been often tried un- 
successfully and abandoned, Mr. Parsons had given a new marine 
steam engine. He had also confirmed 7 dearly-bought experience 
the fact of a serious and oul recently-recognised limitation in 
the power of the screw prope ler, brought to light first by Mr. 
Thornycroft in his trials of the Daring. Mr. Parsons first built 
the Turbina with one screw propeller, and then found he must put 
in three shafts and nine propellers in order to meet these 
difficulties, and get full effect out of his 4 fx engines, He 
was now building — of 10,000 and 12,000-horse power for 
destroyers of some 33 ) tons displacement. He contends that in 
applying turbine engines of, say, 30,000-horse power to a large 

assenger vessel or warship, four screw shafts with two screws on 

each shaft would probably be necessary in order to get over the 
propeller limitations in efficiency which had been referred to. If 
‘American owners, in building the proposed new mail steamers, 
should apply Parsons’ engines successfully they would not only get 
great smoothness of working, but they would do good service to 
the State by providing it with what would be real protected 
cruisers, since all the machinery could be placed below an under- 
water protecting deck. 

Tae various factors in attaining the aforementioned results were 
then briefly alluded to, Of prime importance in lightening the 
hull and machinery of the ~*~ were improvements in the material 
of which they were built. In the steel ship the weight of the 
materials came down from over 50 per cont. to 36 per cent, of the 
displacement, This saving was due partly to wise disposition of 
material, but mainly to improvements in the material itself—im- 
provements which we owed to Sir Henry Bassemer and Sir W illiam 
Siemens, but chiefly to the latter. These improvements in 
material, resulting in the production and general adoption of mild 
steel, had affacted every part of the ship, her engines, her boilers, 
and her armament. Among the improvements in steam machinery 
tending to increases in speed, had been increases in speed of revo- 
lution ; the economical use of steam by which heat had been made 
to do more work while it was under control ; the introduction of 
forced draught to furnaces ; and the improvements in water-tube 
boilers. The lecturer then referred with some detail to that 
feature in the diagrams which brought out the aggregate indicated 
horse-power involved in the propelling of the large ships of war 
owned by the various Powers, This showed that there were over 
two and a-half millions of horse-power in steam machinery in this 
section of five great navies; those of Germany, Russia, Italy, 
France, and Great Britain. The four foreign Powers taken to- 
gether had 85 per cent. of the steam power of the ships on the 
Beitish list, which aggregated 1,362,300 indicated horse-power. 

In regard to the probable further development in power and 
speed at sea, the lecturer explained that the high speeds which 
could be obtained in smaller vessels were found to be dependent 
on the power of the builder to assign an ever increasing fraction 
of the displacement to the propelling machinery, and to secure an 
enormous increase in the amount of power got out of a ton weight 
of engines and boilers. In 1889 a borse-power was obtained for a 
weight of 72°7 1b. In 1896 it was reduced by M. Normand to 
35°3 lb., and Mr. Parsons had still further reduced the weight of 
the marine steam horse. The propelling power in a ship—the 
lecturer continued—was largely expended in making trains of 
waves. The surface water put in motion by the passage of the 
ship reached the position of rest in that way, and the ship had to 
pay for the re-arrangement, and the wave-making expenditure 
increased, within certain limits, at a very rapid rate as the speed 
of the ship increased. When the limit was reached, there was an 
apparent change in the behaviour of the fluid through which the 
vessel was forced. In a vessel 185ft. long this change for the 
better began when the vessel reached a speed of 24 knots. The 
longer and the heavier the ship the higher was the speed at which 
nature seemed to begin to favour the engineer in his attempts to 
fly, but in what way she makes this apparent change in her 
methods it was not easy to explain. Large ships gain nothing by 
this. A ship of 500ft. long would apparently not begin to benefit 
by this peculiarity in wave-making until she reached a speed well 
over 100 knots an hour. This consideration pointed, with many 
others, to the doubtfulness of the course taken at present by all 
navies where the size of ships of war underwent perpetual increase 
to get small increases in speed. They would probably have to 
contend with vessels formed along an entirely different line of 
development, not as their rivals, but as foes, always commanding 
speeds unattainable by the ships, and perfecting, as they doubt- 
less would, weapons suitable for their condition. 

At the dinner on Saturday, Sir A. J. Durston, K.C.B., in the 
course of his reply to the toast of “‘‘The Navy,” also made some 
reference to the introduction and development of the higher steam 
pressures in builers at sea. This was an age of higher pressures 
all round, and by a combination of circumstances he es to 
be in a position of some responsibility among his colleagues in 
giving his advice in this work which had been the outcome of 
competition around us, and was only one of the many improve- 
ments in the other parts, such as armour, guns, mountings, 
ammunition, which go to complete the fabric and equipment of a 
ship, As it had been well put, various other questions had arisen, 
which were but as ripples on the surface of a great wave ; but this 
he could say, that the introductions of these high pressures in 
water-tube boilers had in our large ships enabled 50 per cent. 
more power on the same weight and space to be maintained con- 
tinuously at sea than was the case with the former lower pressures. 
From the Clyde district, in which was initiated the work of James 
Watt, the Scotch boiler, the compound and triple-compound 
Marine engine, it was no small satisfaction to receive words of 
praise, but this was much added to by the knowledge that among 
those present there were many who were advocating, by invention 
= practice, the use of high steam pressure in water-tube 
oiders, 

In proposing “The Memory of James Watt,” the chairman 
recalled the prominent incidents in Watt's career, and briefly 
enumerated his outstanding inventions, He declared that if the 
modern machine tools poor be materials for construction they had 
to-day had been available in Watt’s time, there could be little 
doubt that he would have rapidly arrived, not only to the present 
practice, but to far greater improvements which were to us 
yet undiscovered. 

Sir William Arroll, M.P., in responding to the toast of ‘The 
Institution of Engineers and Shipbuilders in Scotland,” mentioned 
that a few years ago a professor in Germany wrote a paper on the 
life of James Watt, in which he proved that Watt was really the 
inventor of the decimal system. He—Sir William—had some 
correspondence on the subject, and he had arranged that it should 
be placed on the minutes of the Institution, so that the members 
might have an opportunity of referring to it, 


successes, 
struction, 
generating 





ENGINEERS IN THE UNITED STATES NAVY. 





In view of the agitation now going on among naval 
engineers in this country, we give the text of a Bill now 
before Congress intended to secure for engineers in the 
American navy very much the same conditions of service 
as those now asked for in this country : — 


A Bill to Combine the Line and the Engineer Corps of the Navy, 
and to Increase the Efficiency of the Naval Service. 


Ba it enacted by the Senate and House of Representatives of 
the United States of America in Congress assembled that the 
officers constituting the engineer corps of the navy be and are 
hereby transferred to the line of the navy, and shall be commis- 
sioned accordingly. 

Section 2.—Engineer offices holding the relative rank of captain, 
commander, and lieutenant-commander, shall take rank in the 
navy according to the dates at which they attained such relative 
rank, Engineer officers graduated from the Naval Academy from 
1868 to 1876, both years inclusive, shall take rank in the line next 
after officers in the line who graduated from the Naval Academy 
in the same year with them ; provided, that when the date of a 
line officer’s commission as captain, commander, or lieutenant- 
commander, and the date when the engineer officer attained the 
same relative rank of captain, commander, or lieutenant-com- 
mander, are the same, that the engineer officer shall take rank 
after such line officer, 

Section 3.— Engineer officers who completed their Naval Academy 
course of four years, from 1878 to 1886, both inclusive, shall take 
rank in the line as determined by the Academic Board under the 
Department’s instructions of December Ist, 1897, and engineer 
otticers who completed their Naval Academy course of four years 
in 1881 and 1882, shall take rank in the line as determined by the 
merit roll of graduating classes at the conclusion of the six years’ 
course, June 1883 and 1884; provided, that those engineer officers 
who were appointed from civil life, and whose status is not fixed 
by Section 2 of this Act, shall take rank with other line officers 
according to the dates of their first commissions respectively ; and 
mee further, that the engineer officers who completed their 

Yaval Academy course of four years in 1881] and 1882, shall retain 
among themselves the same relative standing as shown on the 
navy register at the date of the passage of this Act. 

Section 4.-Engineer officers transferred to the line who are 
below the rank of commander, and extending dowr to, but not 
including, the first engineer who entered the Naval Academy as 
cadet midshipman, shall perform sea or shore duty, and such dut 
shall be such as is performed by engineers in the Navy, except wateb 
duty in the engine-room ; provided that any officer described in 
this section may, upon his own application, made within six months 
after the passage of this Act, be assigned to the general duties 
of the line, if he pass the examination now provided by law as 
preliminary to promotion to the grade he then holds, failure to 
not to displace such officer from the list of officers for sea or shore 
duty such as is performed by the engineers in the navy. 

Section 5.—Engineer officers transferred to the line to perform 
engineer duty only, and who rank as, or above commander, or who 
subsequently attain such rank, shall perform shore duty only. 

Section 6.—All engineer officers not provided for in Sections 4 
and 5, transferred to the line, shall perform the duties now per- 
formed by line officers of the same grade ; provided that after a 
veriod of two years subsequent to the passage of the Act, they shall 
e required to pass the examination now provided by law as 
preliminary to promotion to the grade he then holds, and subject 
to existing law governing examinations for promotion. 

Section 7.—That the active list of the line of the navy as consti- 
tuted by Section 1 of this Act, shall be composed of 18 rear-admirals, 
70 captains, 112 commanders, 170 lieutenant-commanders, 300 lieu- 
tenants, and not more than a total of 350 lieutenants, junior grade, 
and ensign:. Officers, after performing three years’ service in the 
grade of ensign, shall, after passing the examinations now required 
by law, be eligible to promotion to the grade of lieutenant, janior 
grade ; provided that the chiefs of the Bureaus of medicine and 
surgery, supplies and accounts and construction and repair, shall 
have the relative rank of commodore while holding said position, 
and shall have, respectively, the title of Surgeon-General, Pay- 
master-Genera!, and Chief Constructor, When the office of Chief 
of Bureau is filled by a line officer below the rank of commodore. 
said officer shall have the relative rank of commodore during tne 
time he holds said office ; and provided further, that a captain or 
commander, when specially detailed by the department to command 
a squadron of two or more vessels, shall have the rank and pay of a 
commodore while so detailed ; and provided further that nothing 
contained in this section shall be construed to prevent the retire- 
ment of officers with the rank and pay of commodore. 

Section 8.—Officers of the line in the grades of captain, com- 
mander, and lieutenant-commander, may by official application to 
the Secretary of the Navy, have their names placed on a list which 
shall be known as the list of ‘‘ Applicants for Voluntary Retirement,” 
and when at the end cf any fiscal year, the average vacancies for 
the fiscal year subsequent to the passage of this Act, above the 
grade of commander, have been less than thirteen; above the 
grade of lieutenant-commander, less than twenty ; and above the 
grade of lieutenant, less than twenty-nine ; and above the grade of 
lieutenant junior grade, less than forty ; the President may, in 
order of the rank of applicants, place a sufficient number on the 
retired list with the rank and three-fourths of the sea-pay of the 
next higher grade, to cause the aforesaid vacancies for the fiscal 
year then being considered. 

Section 9.—That, should it be found, at the end of any fiscal 
year that the retirements pursuant to the provisions of law now in 
force, the voluntary retirements provided for in this Act, and 
casualties, are not sufficient to cause the average vacancies enu- 
merated in Section 8 of this Act, the Secretary of the Navy shall, 
on or about the first day cf June, convene a board of not less than 
three nor more than five rear-admirals, and shall place at its dis- 
posal the service and medical records on file in the Navy Depart- 
ment of all the officers in the grades of captain, commander, 
lientenant-commander, and lieutenant. The Board shall then 
select, as soon as practicable after the first day of July, a sufficient 
number of officers from the before-mentioned grades as constituted 
on the 13th day of June of the year, to cause the average vacancies 
enumerated in Section 8 of this Act. Each member of the Board 
shall swear, or affirm, that he will, without prejudice or partiality, 
and having in view solely the special fitness of officers, and the 
efficiency of the naval service, perform the duties imposed upon 
him by this Act. Its findings, which shall be in writing, signed by 
all the members in the majority governing, shall be transmitted to 
the President, who shall thereupon, by order, make the transfers 
of such officers to the retired list as are selected by the Board ; 
provided that not more than five captains, four commanders, four 
lieutenant-commanders, and two lieutenants are so retired in an 
one year. The promotions to fill the vacancies thus created shall 
date from June 30th, of the current year. And provided further, 
that any officer retired under the provisions of this section shal] 
be retired with the rank and three-fourths the sea-pay of the next 
higher grade. 

Section 10.—Any officer of the line of the Navy, as constituted by 
this Act, with a creditable record, who served during the Civil War 
shall, when retired, be retired with the rank and three-fourths the 
sea-pay of the next higher grade. 

Section 11,—From and after the p: e of this Act, the students 
at the Naval Academy shall have the title of midshipmen, and on 
successfully completing the course at that institution, each shall be 
commissioned in the lowest grade of the line or marine corps, the 
two years’ course at sea being hereby abolished. 

Section 12.—That upon the passage of this Act, all the naval 
cadets of the line and engineer divisions who have completed the 
four years’ course at the Naval Academy, and are performing duty 





at sea, shall be commissioned in the lowest grade of the line or 
marine corps, and the members of each class shall take a rank 
among themselves according to their graduating multiples as was 
determined at the end of the four years’ course at the Naval 
Academy. 

Section 13.—That the commissioned officers of the line of Navy 
shall be entitled to receive the same pay and allowances, except 
forage, as are or may be provided for in pursuance of law for the 
officers of like rank in the army and marine corps. 

Section 14.—Upon the passage of this Act the Secretary of the 
Navy shall appoint a Board for the examination of men for the 
position of warrant mechanists, 100 of whom are hereby authorised. 
Said examination shall be opened, first, to all machinists by trade 
of good record in the naval service, and if a sufficient number cf 
machinists from the Navy are not found duly qualified, then any 
machinists of good character in civil life shall be eligible for such 
examination and appointment to fill the remaining vacancies, All 
subsequent vacancies in the list of warrant machinists shall be 
filled by competitive examination before a Board ordered by 
the Secretary of the Navy and open to all machinists by trade 
who are in the Navy, and machinists of good character in 
civil life authorised by the Secretary of the Navy to appear 
before the said Board, and, where candidates from civil life and 
from the naval service possess equal qualifications the preference 
shall be given to those from the naval service. 

Section 15.—The pay of warrant machinists shall be 1200 dollars 
per annum for the first three years after date of appointment. 
1400 dollars per annum thereafter, and they shall be retired and 
under the provision of existing law for warrant officers. Warrant 
machinists shall receive at first an acting appointment, which may 
be made permanent under reguiations established by the Navy 
Department for other warrant officers. They shall take rank with 
other warrant officers according to date of appointment, and 
shall wear such uniform as may be prescribed by the Navy Depart- 
ment. 

Section 16.—That hereafter the term of enlistment of all en- 
listed men of the Navy shall be four years, and that all enlisted 
men of the Navy shall have all the privileges now granted by law 
to enlisted men of the army and marine corps; provided, that at 
least 15 years of the service of enlisted men of the Navy shall 
have been on cruising vessels of the Navy ; and provided further, 
that Section 1573, Revised Statutes, be amended to read: ‘If 
any enlisted man or apprentice be honourably discharged, shall 
re-enlist for four years within four months thereafter, he shall on 
presenting his honourable discharge or on accounting in a satis- 
factory manner for its loss, be entitled to pay during the said 
four months equal to that to which he would have been entitled if 
he had been employed in actual service, and that any man who has 
received an honourable discharge from his last term of enlistment, 
or who has received a recommendation for re-enlistment upon the 
expiration of his last term of service of not less than three years, 
who re-enlists for a term of four years within the date of bis 
discharge, shall receive an increase of 1.36 dollars per month to the 
pay prescribed for the rating in which he serves for each conse- 
cutive re-enlistment. 

Section 17.—That the oath of allegiance now provided for the 
officers and men of the army and marine corps shall be ad- 
ministered hereafter to the officers and men of the Navy. 








MANCHESTER ASSOCIATION OF CIVIL ENGI- 
NEERING STUDENTS. 

THE twelfth annual dinner of the Manchester Association cf 
Students, in connection with the Institution of Civil Engineers, 
was held on Wednesday. Mr. W. B. Worthington, M. Inst. C.E., 
the president of the Association, occupied the chair, and amongst 
the guests there were present the Lord Mayor of Manchester, Sir 
E. Leader Williams, and Messrs. W. H. Preece, C.B, President 
of the Institution of Civil Engineers, J. A. F. Aspinall, Professor 
Osborn Reynolds, A. Ross, W. H. Hunter, J. H. Lynde, C. 8, Allott, 
and T, Ashbury. 

Mr. Aspinall, in proposirg ‘‘ The City and Trade of Manchester, 
referred specially to the rapid development of electricity for 
motive purposes, and expressed his surprise that an important 
engineering centre like Manchester should be dependent upon the 
United States for a large quantity of its electrical plant. He wes 
quite sure there was no want of capital to support any engineering 
enterprise that would locally supply all the electrical requirements 
of the district, 

The Lord Mayor of Manchester having responded to the toast, 
Mr. G, G. Lynde proposed ‘‘ The Institution of Civil Engineers,” 
which was responded to by the President, Mr. W. H. Preece. 
After referring to the large support he had received in his early 
career from his association with the Institution of Civil Engineers, 
he said Mr. Aspinall had spoken in somewhat disparaging terms 
with regard to the enterprise cf the electrical engireers in that 
district, and he—Mr. Preece—had something serious to say on this 
subject. There was no doubt whatever that there did exist in 
one part of the community a great want of enterprise. Of this 
there had been a lamentable ii!ustration in connection with the 
forthcoming Paris Exhibition, one result of which would be that 
English manufacturers would have a miserable and poor display 
of electrical apparatus at that great exhibition. Mr. Preece 
also referred to other incidents illustrating the lack of 
enterprise in connection with English electrical engineer- 
ing, which he said were very distressing facts. There was 
one direction in which electric motive power must infallibly 
make its way, and all the suburban rapid and dense traffic on 
our railways wou!'d most assuredly in the lifetime of his hearers be 
worked by electric traction. In all the principal branches of 
engineering England still held her supremacy, and he did not 
believe the outcry that was raised in some quarters as to our 
backwardness in technical education. We had made great 
strides in technical education. Where we were really back- 
ward was in our commerical departments, and he was strongly 
in favour of a commercial faculty such as the Right Hon. 
Joseph Chamberlain had advocated in connection with the 
Birmingham University. The same strong feeling in this direction 
was extending to London, and he believed the country generally, 
and he might add that in connection with the London University 
it was practically certain a faculty of engineering would be esta- 
blished. Other toasts followed, includii the ‘‘ Manchester 
Association of Students,” proposed by Dr. Tudsbery, and responded 
to by the President of the Association ; ‘‘ The Guests,” proposed 
by Mr. G, N. Shawcross, and responded to by Professor Reynolds, 
who casually observed that he scarcely agreed with their President 
with regard to the suggested new degree for engineering, and 
expressed his hope that no such new degree would be introduced. 





Ir is stated that two new steamships, to be built for 
the Russian Volunteer Fleet, will be ordered in England. The 
cost of construction is estimated at not less than 4,000,000 roubles. 
The Russian Naval Administration has resolved to complete, in 
course of the present year, the construction of the following fur- 
ther additions to the fleet:—Two first-class ironclads, viz., the 
Peresvet and Ostiabia, each having a displacement of 12,674 tons ; 
the first-class cruiser Growoboi, of 12,374 tons ; the cruisers Pallas, 
Diana, and Aurora, having each a displacement of 6630 tons, and 
two torpedo boats of the Sokol type of 220 tons each. Next year 
the Naval Administration will carry out the construction cf 
twenty-two torpedo boats of the same type and displacement; also 
two torpedo boats of an improved model, each of 193 tons. 
According to the Novosti it has also been decided to « the 
construction of three first-class ironclads of the type of the 
Peresvet, of about 12,700 tons each, and two cruisers, one of 6000 
tons and the other of 3000 tons, 
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FURTHER EXPERIMENTS ON THE CHARACTER 
OF FLUID MOTION.* 
By Professor H. 8, HeLe-SHaw, LL.D., M. Inst. C.E. 

THE author last session concluded his reply to the discussion 
which took place on the paper which he had read, entitled 
‘* Experiments on the Flow of Water,” by expressing a hope that 
he would be able to bring before the Society the results of a 
farther research. 

It will be remembered that the experiments which were then 
shown consisted to a great extent in illustrating the general 
behaviour of water by means of fine bubbles of air, which enabled 
the character of flow to be seen and photographed by means of 
the lantern. Over and above the illustration which this afforded 
of certain well-known facts relating to the flow of water, the pre- 
sence of a clear border line both on the sides of channels and 
round obstacles against which the water impinged was discussed. 
The explanation which was given at that time was to the effect 





that a portion, at any rate, of the water nearest to the skin within | 
this clear border was under quite different conditions of flow to | 
that which existed in the darker portion. At that time, although | 
this view had been more or less indirectly confirmed by allowing | 
coloured water, supplied at the surface itself, to stream along the 
border, and observing how it behaved in relation to the general 
mass and by numerous other ways, the crucial test which was 
afterwards applied had not been thought of. This test was nothing 
more than to make the sheet of water so thin as to actually corre- 
spond in depth with the border line above referred to. When 
this was done, it was immediately obvious that the water was no 
longer flowing in a turbulent or sinuous manner, but with steady 
or stream-line motion. 

By means of suitable apparatus, which has been described in 
the ‘‘ Proceedings ” of the Institution of:Naval Architects for 1898, 
bands of colour were allowed to flow in the thin sheet, and in this 
way various stream-line forms have been obtained. Some of these 
forms were shown in the engineering journals, but it may be safely 
said that no photographic reproduction of the experiments con- 
vey the idea so well as the experiments themselves, which it is 
proposed to show to the members of the Engineering Society this 
evening. These experiments have a peculiar interest from the 
fact that in a certain limited number of cases it has been possible, 
by means of higher mathematics, to depict and to delineate the 
lines of flow which have been completely and absolutely corrobo- 
rated by the experiments. 

An unexpected and gratifying confirmation has, however, been 
afforded by one of the greatest of mathematicians, Professor Sir 
George Gabriel Stokes, Bart., F.R.S., who, in a paper at the recent 
British Association meeting, has completely and satisfactoril 
proved on mathematical grounds that the method of thin sheets, 
upon which the experiments depend, must ‘give, when a viscous 
fluid is used, the theoretical results which have hitherto only been 
obtained mathematically for a perfect frictionless or inviscid fluid. 
Thus, as Professor Stokes says in his paper, “‘ the experiments 
afford a complete graphical solution, experimentally obtained, of a 
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Fig. 1—THEORETICAL STREAM LINES 


problem which, from its complexity, baftles the mathematician 
except in a few simple cases.” 

The original experiments were made with water, but as it is the 
property of viscosity upon which the success of the experiments 
depend, it was natural to try various other more or less viscous 
liquids, and an account of this wor: was brought before the recent 
British Association meeting, the paper being printed in extenso by the | 
General Committee with that of SirG. G. Stokes. } 

In the paper in question it was shown that glycerine enabled | 
even better results to be obtained than when water was used, and | 
afforded not merely an approximate but an absolute and exact | 
coincidence of results with those previously calculated. There can, | 
therefore, be no question in accepting the accuracy of the method, | 
and without attempting to give the mathematical reasoning of | 
Professor Stokes it may be interesting to try and explain in a | 
practical way why it is that viscous fluids can be made to produce 
the same results, at any rate in two dimensions of space, as a perfect 
Huid. 

In the case of a body of fair form moving through a frictionless 
liquid of indefinite extent, there would, theoretically, be no limit to 
the distance on either side to which the effect would be felt. Further, 
as there would be no immediate drag on the water at the actual 
surface of the solid, owing to there being no friction the particles | 
would glide past each other so as to make room for the moving body | 
at different speeds to an almost indefinite distance on either side. | 
In thus sliding past each other the particles would not be able to | 
produce any whirling or turbulent motion, and consequently after | 
the body had passed they would return to their original state 
without the loss of any energy and without producing any tendency |; 
to resist the motion of the body, which they would press upon | 
equally behind and in front. | 

When, however, the body, though still of fair form, is moved | 
through actual water—or, indeed, any other known liquid—owing | 
to its viscosity or friction, the particles not only adhere to the skin 
of the moving body but do not glide past each other in the same 
way as in the previous case, but drag upon each other. This may 
not, at a certain distance from the skin, result in actually producing 
turbulent motion, because the relative velocity to each other may 
not be very great, and hence the change of movement may be very 
much the same as with a perfect liquid. In the immediate neigh- 
bourhood of the skin, however, where the changes of velocity are 
relatively greater, turbulent motion of the water is produced, 
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which absorbs the energy by what may be considered as a series of 
whirlpools or vortices of smaller or greater size, and the resultant 
conditions of flow, owing to viscosity, are entirely different to those 
with a perfect liquid. Now, by allowing the liquid to flow through 
plates very close together, the conditions are such that the viscosity 
of the liquid on the plates prevents whirlpool motion being set up, 
and it is obviously quite possible that the flow may now occur 
exactly in the same way as a perfectly frictionless liquid. This is just 
what Professor Stokes has proved mathematically, and the author 
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Fig. 2—ACTUAL STREAM LINES 


himse has also proved experimentally, to be absolutely the case. 
It may be of interest, therefore, to explain how this experimental 
proof has been arrived at. 

In the first place, it must be remembered thet the idea of what 
are called ‘‘ stream lines” has long been familiar in the subject of 
hydromechanics, that is to say, the idea of imaginary lines existing 
in the flowing liquid, which, although it is perfectly impossible to 
distinguish the movement of separate particles themselves, would 
represent at once the character of the flow. As an illustration of 
this idea it may be pointed out that it would be impossible at a 
distance to distinguish the movement of individual soldiers in a 





Fig. 3-ROUNDED EDGES 


body of troops, but it would be quite possible by having single 
files of soldiers in distinguishing uniforms to observe, especially 
from an elevated point, the nature of the internal movement of the 


| whole body. 


Mathematical expressions can be obtained in certain simple cases, 
such as for motion past a circular cylinder, of such imaginary 
stream lines, and inasmuch as when there is no turbulent motion 
in the flow between plates close together, bands of colour which 
will not mix with the general body of the liquid can be made to 
flow so as to represent stream lines. It is thus possible, by using 
such colour bands, to exactly measure their relative changes of 





Fig. 4-SQUARE EDGES 


position in passing round a circular cylinder and compare them 
with the position of the stream lines obtained by calculation. 
The author, therefore, chose this particular case in his paper before 
the Institution of Naval Architects. It must be noted that as 
straight borders were used it was only possible to employ an 
approximate formula, and, moreover, water, though convenient, 
was not by any means the most suitable liquid for the purpose. 
Even under these conditions, the figures obtained, showing the 
calculated and experimental results side by side, are evidently 
similar in character, although careful and elaborate measurement 
reveals certain slight differences. The result was generally suffi- 
ciently close to warrant a number of figures being taken which 





can be compared side by side for cases of stream-line motion and 
turbulent flow, 

Later on it occurred to the author that if these results could 
be obtained with water, much better ones would be given b 
using a more viscous fluid ; accordingly, various viscous fluids wen 
tried, the most successful being glycerine. It was therefore 
decided to go over the comparison again of the case of the 
circular cylinder with colour bands and glycerine, three import. 
ant modifications being adopted. In the first place, instead of 
using a straight boundary, the calculated theoretical lines were 
used ; this enabled the exact formula to be employed. In the second 
place, a very much longer distance of flow wags used, so as to avoid 
any errors in starting from the sqall holes from which the colour 
bands issued ; and, thirdly, these holes themselves were drilled at 








Fig. 5-ROUNDED EDGES 


distances corresponding exactly with the positions which they 
would take at that point of their path. 

Fig. 1 shows the calculated position of the stream lines, and 
also approximately the length of the slide that was used, 
although not all of this was obtained in the photographs. The 
figure also shows the necessity for spacing the holes in the appa- 
ratus according to the calculation, the short lines at the end repre- 
senting equidistant spaces corresponding to the flow of the stream 
lines at an infinite distance from the object. The position of these 
lines evidently does not agree with those even at a considerable 
distance from the obstacle. 

Fig. 2 shows the photograph obtained with the above-mentioned 
precautions, A careful comparison of these two was made on a 
very large scale, and although a great deal of time and trouble 
had to be expended before the experimental arrangements were 
perfected, it was ultimately proved by this means that the agree- 


t Wa 
< . 





Fig. 6—-SQUARE EDGES 


ment between theory and experiment, when glycerine was used, 
was absolutely exact. ° 

A certain number of examples can now be given in which 
glycerine was used. 

Figs. 3 and 4 show cases in which fluid is made to pass through 
a series of contracted orifices into what may be regarded as 
embayments. The diameter of the opening is exactly the same in 
each case ; but in Fig. 3 the edges are rounded, whereas in Fig. 4 





Fig. 7—STREAM LINE MOTION 


the edges are square. The result of this is made obvious upon 
the flow, which in the former of the two diagrams is much more 

rfectly maintained ; but in the case of the square edges it will 
f noticed that in each successive embayment the main body of fluid 
passing through is tending to lose its proper formation, representing 
the loss of power to reach the outer portion of the embayment. 
Further, it will be noticed that the squareness of the figure, which 
is fairly well maintained in Fig. 3, is gradually being lost in Fig. 4. 
These diagrams show admirably the great difference in velocity 
in the inner and outer portions of flow, for it must be understood 


ee” et 


ot... ied ee 











Jan. 27, 1899 


THE ENGINEER 


95 








—— 
width of ,the colour bands, as well as their distance apart, 
i, originally exactly the same, and therefore their width at any 
is beequent period is a direct measure of the velocity of the 
por at that point. The great difference of velocity will thus 
he seen between the flow in the central and outer portions of the 
a is, however, particularly interesting as illustrating 
the possibility of flow round sharp edges. Mathematically it is 
impossible to conceive such a thing as this occurring with a perfect 
jjquid without what is known as “discontinuity of flow” occurring, 
since the flow of such a liquid round a sharp projected edge must 
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Fiz. 8-TURBULENT FLOW 


theoretically result in an infinite velocity at that point. The 
reason for this will be readily understood by practical mer, who 
will realise, from numerous cases with which they are familiar in 
engineering, the impossibility, owing to the inertia of bodies, of 
suddenly turning a very sharp corner without the application of 
enormous force in order to effect this result. In Fig. 4, however, 
it must be remembered that the viscous liquid has been made to 
behave like a perfect oy because the inertia which it would 
have in moving round the corner is counteracted by the eror- 
mously intensified effect of viscosity owing to the thinness of the 
film between the two glass plates. Hence the tendency of a yar- 
ticle to rush across in turning a sharp corner is largely destroyed. 

But there is something more than this, to which I drew attention 
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Fig. 9—THEORETICAL STREAM LINES 


for the first time at the recent British Association meeting, which 
it has recently occurred to me to explain in the following manner :— 

Professor Lamb, in his ‘‘ Hyd namics,” second edition, page 
100, referring to this difficulty of the sharp edge, says, ‘‘ Hence, 
unless the pressure at a distance be very great, the maintenance 
of the motion in question would require a negative pressure at 
the corner, such as fluids under ordinary conditions are unable to 
sustain,” 

Now it is quite clear that such a negative pressure is possible with 
a viscous fluid which is adhering to the sides. We know that 
capillary forces may be very large, and it would be interesting to 
go into this matter in order to see the extent which this negative 
pressure or tension holding the fluid to the edge causes the result 
which is shown in Fig. 4. 

This point is brought out ina still more remarkable manner by 
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Fig. 10O—-ACTUAL FLOW 


Figs. 5 and 6, in which re-entrant orifices are used. The great 
differences of velocity at various points will be seen in even a more 
striking manner from these figures, but it is to Fig. 6 that I would 
call particular attention. 

On the right-hand side of this it will be noticed that the outside 
colour band passes through an extremely severe ordeal in going 
round asharp corner, but emerges and leaves a field of view without 

ing broken ‘up, 

On the left-hand side, however, owing to some cause or other, the 
extreme outside band has been slightly broken up at its outer edge, 
so that the colour bands appear to be mixing with the clear fluid, 
and to actually come into contact with the sides of the passage 





when in this state. The result is that while no breach of continuity 
occurs, the effect is obvious in the mixing up of the colour 
bands in the embayment, whereas at a little distance off the 
same band is seen to retain its form quite clearly and distinctly. 
ay 2 7 illustrates the remarkable way in which stream-line motion 
can be secured with a thin film of liquid through a very narrow 
orifice, and may be profitably poriean with Fig. 8, in which, with 
a thick film and a much wider orifice in the diaphragm, the effect 
of turbulent flow is very evident. 

Figs. 9 and 10 illustrate one of the verifications of a mathematical 
prediction—shown in Fig. 9—which were brought before the Insti- 
tution of Naval Architects, but the figures which were then given 
were obtained with water, whereas the present figure, instead of 
using only a few colour bands, there are no less than forty-one 
employed, the result being very much more striking. 

It will be noted in comparing the theoretical stream lines with 
the actual flow how the width of the colour bands, originally equal, 
indicates in a very perfect manner the difference in velocity at 
various points of the flow, and particularly the point where the 
fluid meets the plate and is moving very slowly, as contrasted with 
the high speed at the edges of the plate. 

Before concluding, an opportunity may be taken of dealing with 
the criticism cf one of our honorary members, Professor Osborne 








Fig. 11 
Reynolds, as set forth in a letter to Nature, of September 15th 
last. 


Professor Reynolds’ comments may be placed under three head- 
ings :—(1) An expression of disagreement with what he takes to be 
my views on the subject of the light border. (2) An explanation 
of the light border or bands adjacent to the solid boundary. (3) 
The expression of the belief that the water charged with air 
a does not in any way represent the motion of the fluid 
itself. 

In the first place, the criticism of Professor Reynolds is based, 
apparently, upon a misconception of the statement in my first paper. 
“Proc.” Inst. Naval Architects, 1897. 

In his letter he states as my views ‘‘ that with water in sinuous 
motion and air bubbles as indices of the manner of motion, the 
light bands adjacent to the surfaces of the solids, which show 
absence of bubbles adjacent to the solid, prove that the once air- 
charged water has not been carried by sinuous motion sufficiently 
near to the solid surface to displace the initially adjacent water ; 
and hence prove that the sinuous motion does not extend up to the 
solid surface.” What I really wrote was, however, very different 
to this, viz., that the result of my observations had led me to the 
conclusion that the ‘‘ clear border line represents a condition of 
parallel flow of layers of water past the skin of the obstacle, or the 
sides of a pipe, in which a state of shearing exists, while outside 
this, in the darker portion, the water is in a state of sinuous motion, 
which corresponds to the state of the higher velocity of water.” 

These two statements are really very different, because it was 
not my cwn belief that the once air-charged water never reached 
the surface, but that when it did so the air has been removed from 








Fig. 12 


it for reasons which I gave “‘ Proc.” Inst. of Naval Architects, 1898 
—where I stated that although I had ‘‘ purposely avoided intro- 
ducing unnecessary speculations in trying to account for the 
observed facts, it does, however, seem that the clear film may be 
rtly accounted for as the result of inertia, which allows the 
eavier water to reach the side of the submerged body, and partly 
from the fact that the velocity being less there, the pressure might 
be greater, and so the air being excluded from the portion where 





the water is moving with parallel motion ; whereas it is entangled 
and broken upin the portion where the sinuous motion of the water 
occurs,” It will be observed that this explanation is to a certain 
extent the same as that subsequently given by Professor Osborne 
Reynolds in the letter to Nature from which I have quoted, and 
to which I refer under heading (2). 

The experiments of Professor Reynolds, which he cites himself, 
are entirely different to those of which I have given an account, and 
seem tome tohave but very little bearing upon the bebaviour of water 
in the conditions under which my experiments were conducted. 
With regard to the differences of state in the water in the light 
band, I will not trespass on your time with a repetition of the 
arguments which I have already published, and which have not 
hitherto been answered, but I would point out that the experiments 
you have seen to-night form a most striking method of putting 
the theory to the test by actually placing liquid under the condi- 
tion of the thin border, and in obtaining, when this is done, results 
which are absolutely different from those which were given by 
the thick film or sheet cf water. This is one of the strongest 
possible arguments in favour of the views which I have advanced, 
inasmuch as the antic’pated results cf the experiments seem to 
have surprised some of the greatest authorities on the subject. 

Coming to (3), I would first remark, though it has never been 
distinctly claimed that the water charged with air actually 
represented real stream-line motion, in my first paper it was stated 
that ‘‘ there was no difference whether the smallest quantity of 
air was present, or co large a quantity as to render the slide opaque, 
as the general behaviour of the flow of water was practically un- 
affected by the pr 2sence of the air.” 

Though this remark only applied to the general nature of the 
results obtained, the experiments brought out very strongly, I 
believe for the first time, various points which had long been known 
to the naval architect, but which had not been actually made visible 
to the eye. Prufessor Osborne Reynolds, however, states that 
“‘air bubbles are the most misleading bodies that can possibly be 
chosen to indicate the | nes of motion in a fluid in sinuous motion.” 
This remark led me to consiijer the very appropriate experiment of 
trying the effect of first taking the air-charged water upwards and 
then taking it downwards under the same conditions. Inasmuch 
as the air in one case was trying to rise upwards through the water, 
which is moving in the same direction, whereas in the other case it 
is trying to move in the opposite direction, it is perfectly certain 
that if there was much difference in the flow owing to the presence 
of air, it would become marked under those circumstances. 

The two photographs, Figs. 11 and 12, represent the results of 
this experiment, and I venture to think that no one would be able 
to tell from the photographs themselves where the air-charged 
water was flowing upwards or where it was flowing downwards, 
This, I think, shows in a very striking way-the comparatively small 
effect which the presence of air under suitable conditions, has upon 
the flow of the water, and it is quite contrary to that which 
Professor Osborne Reynolds seems to anticipate. 

In conclusion, I may remark there is one application, which time 
does not permit me to dwell upon to-night, viz., the case when by 
varying the thickness of the film an effect equivalent to varying the 
resistance of the flowing liquid is obtained. This effect enables 
phenomena connected not only with actual liquids, but with 
magnetism and electricity, as well as of heat to be studied, and I 
may conclude by showing a few of the results which have been thus 
obtained, 
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Art the annual dinner of this flourishing Institute in October last, 
an opportunity was given to me of returning thanks for the honour 
done me in electing me to the office of President, an office which 
has been held by men whose names and fame are celebrated over 
the whole world. I desire now to repeat my acknowledgments 
and to crave your indulgence if I should fail or come short in the 
fulfilment of any of the presidential duties. The difficulties 
which almost every one must feel in connection with a statutory 
address are in no way diminished in my case, but rather increased 
on account of this being the third I have been called upon to 
deliver before an audience mainly composed of engineers. 

The choice of a theme is more restricted for my having 

reviously dealt with subjects considered appropriate to those 
ormer occasions, and therefore excluded now. The time and 
place, besides, wherein we find ourselves, impose further limita- 
tions. The year of Jubilee has long gone by, and with it vanishes 
all temptation to enlarge on the achievements in engineering 
science and practice during the eventful reign of her Most 
Gracious Majesty. The urgent necessity for improved and more 
widely-diffused technical education in this country has served as a 
text for so many harangues that one might well establish a claim 
on your gratitude by consigning that subject to the limbo of 
neglect for a time. In any reference made to it in the course of 
the following remarks I may appear somewhat heretical as regards 
the results which it is commonly expected’ and, indeed, almost 

teed to ensure. 

Let me not be misunderstood. I am not seeking to arrest atten- 
tion by the cheap and easy method of running counter to generally 
received opinions. Nothing could be further from my intention 
than the discouragement of any effort to improve the means of 
instructing the young, or even the elderly, among us. I rather 
hold that the acquisition of knowledge is in itself an end, the 
attainment of which will repay all our exertions, and I wish to 
warn against the expectations which may not be realised when 
that wisdom, whose price is above rubies, is sought for merely 
as an instrument for the opening of some imaginary strong-box 
which shall disgorge itself upon us in golden showers. Pecuniary 
gain does not always attend superior mental attainments any more 
than prosperity invariably follows piety. Not only the wicked, but 
occasionally also the ignorant, flourish like the proverbial green 
bay tree. This, however, is no more an excuse for ignorance than 
it should be an incentive to wickedness, 

About a twelvemonth ago, at the annual dinner of a kindred 
society, I was privileged to hear the eulogy of James Watt pro- 
nounced by the illustrious Lord Kelvin. We were then reminded 
of the often-told tale of the jealousy of the trades guilds which 
hindered the young instrument maker from com ing busi 
in his own workshop within the Burgh of Glasgow ; of the refuge 
afforded him by the venerable University, and of the work 
entrusted to him—the repeir of a model steam-engine belonging to 
the apparatus-room of the Natural Philosophy Class—and of how, 
while engaged in this work, he was so fortunate as to conceive the 
idea of the separate condenser, the first of the long series of contri- 
vances which make James Watt the most famous invontor in 
ancient or modern times, 

While listening to the eloquent address of the great philosopher, 
this somewhat irreverent question would keep intruding itself— 
Why did not the Professor of Natural Philosophy himself invent 
the separate condenser instead of the young workman from 
Greenock? James Watt, with all his industry and ees 
cannot have been the equal of the Professor in knowledge of physics, 
and yet, for one person who has heard of his patron, the founder of 
the Andersonian University, tens of thousandsare familiar with the 
name of the author of the modern steam — This brings us back 
to the proposition, already faintly indicated, that we cannot produce 
to order a genius or an epoch-making invention by any process of 
culture yet discovered, and it is vain and unprofitable to feel dis- 
couraged if such flowers do not always spring up to adorn the 
fields under our various systems of tillage. hen the benefits of 
superior technical education are being prociaimed, the usual 
object-lesson and example held up for our imitation is Germany. 
The usual argument is that the Germans are running us hard in 
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the pursuit of gain b of their lent of instruc- 
tion and the wide diffusion of technical knowledge throughout 
the German empire. nd it is urged upon us that if we desire to 
hold our own, or, better still, to increase our distance ahead of all 
foreign nations, we also must have improved and more generally 
accessible technical instruction. 

It is, of course, indisputable that the industrial development of 
Germany has, of late years, been prodigious, and that she is now 
a serious competitor with us in departments of industry where, not 
so long ago, we did not meet her at all. When we find, con- 
currently with this development, Germany being covered with 
laboratories and technical schools, it is natural to conclude that 
the industrial awakening is the direct consequence of the extension 
of scientific teaching. And there can be no doubt that there is a 
very close connection between the two, especially in those industries 
of which chemistry is the But there are other causes 
actively operating in Germany to stimulate industry. Among them 
(1) the rapid increase of population, nearly half a million yearly, 
equal to about 1 per cent.; (2) the decrease in the number finding 
employment in agricultural pursuits, and (3) the unification of 
Germany politically. 

Among the causes of success attending industrial operations in 
Germany, I am inclined to give an important place to the habits 
of discipline acquired by young men while serving with their 
regiments, and many of those =f are familiar with the military 
system of Germany consider that the gain in efficiency resulting 
from service in the army outweighs much of the loss sustained by 
the country from the want of the labour of those who are temporarily 
taken from civil pursuits for national military purposes. With regard 
to the effect of military discipline upon industrial progress, I have 
never heard it advanced that the recruit suffers any mental, moral, 
or physical deterioration on account of the instruction he receives in 
habits of order and respect for authority, and, from my own obser- 
vation, I am convinced that the substitution of the drill-sergeant 
for the foreman would produce a most salutary and lasting effect 
on any youth who has the misfortune to be d by a belief 
that there exists nothing in the heavens above or the earth beneath 
worthy of his reverence. 

Nor must we omit to take account of the diligence, patience, 
sobriety, and frugality of the German people in all grades of 
society, the comparative absence of a desire to live a life of ignoble 
ease even when in possession of a competence, and the indisposition 
of the poorest to be content in the midst of squalor, such as is too 
common in the great cities of the United Kingdom. I have alluded 
to the falling off in the number of those employed in agriculture. 
This decrease amounts to about one-seventh of the agricultural 
labourers in sixteen years, and it is much deplored in some quarters 
as indicating an increasing dependence on foreign nations for the 
food supply, which, of course, must be paid for by the products of 
German industry in machinery, textiles, &c. We have heard a 
good deal about the decline of agriculture in our own country, and 
the critical position in which we are likely to be found in event of 
war on any considerable scale, and there is something not altogether 
unpleasing in the thought that Germany also is tending towards a 
condition which would make war an extremely disagreeable state 
of things in connection with her supply of breadstuffs, Possibly 
the peace of the world may be all the better kept the more nations 
there are who cannot afford to contemplate war without the 
greatest anxiety as to the disturbance of trade currentslest starva- 
tion should ensue. But the more their attention is diverted from 
war the more likely are they to contend with us in commerce and 
manufactures. 

There is no immediate prospect of our adopting any of the 
continental military systems, and there is no scope within this 
kingdom for a political change like what we have seen in Germany 
as the result of Bismarck’s hinations. Infi , therefore, 
which may be powerful abroad are with us inoperative, but we 
shall be wise to follow and, if possible, better a good example 
wherever found by increasing the opportunities of instruction in 
this country as well for the ietsitonteel dovelopmaont of our nation 
as for the additional efficiency of our industries. 

It appears from an announcement made last September in the 
suburb of Paisley, by Lord Balfour of Burleigh, that we may con- 
fidently expect to have before long, in Scotland at least, a system 
of szience schools which will have all the points and few of the 
drawbacks of any previous scheme of instruction in the funda- 
mental priciples that underlie our modern industries, With regard 
to education in Germany, it must be conceded that a system which 
seriously impairs the eyesight of three-fourths of the students is 
not without its defects. It may be that the blame lies in the 
crabbed printed and written characters with which practical Ger- 
many afflicts those who study in that somewhat cumbrous vehicle 
of thought, the German ne Whatever may be the cause of 
the damage to vision, let us hope it; had rege to the country 
where its effects are already recogni by the father of his 
pa. the German Emperor, who in his own emphatic manner 

as called attention to them. Is it credible, after all, that, 
without some great awakening among us, this nation, within 
whose limits the steam engine was brought to its present stage of 
efficiency, is in actual danger of being overtaken and distanced 
in the practice of the mechanical arts by others who, having started 
late, are making up for their original disadvantages by devotion to 
theoretical studies and the adoption of scientific methods? I 
trust Iam not over-confident in believing we shal] keep our place 
yet awhile, or that, if we should lose our present advantage, it will 
not be for want of enterprise or sagacity among our captains of 
industry or their unreadiness to seize upon and appropriate im- 
provement, and invention, from whatsoever quarter these may pro- 
ceed. Nor doI believe that the uncontaminated British workman 
is excelled or even equalled by the workman of any other nation 
in skill and endurance whilst he is employed at the particular handi- 
crafts which we have hitherto made ourown. He may be some- 
what deficient in artistic feeling, and certainly has not done much 
towards the stocking of the world’s toy-shops ; but in the depart- 
ments of work demanding physical strength and a certain quality of 
conscientiousness, without which no important structure or me- 
chanical contrivance can be poorer. executed, he is, when at his 
best, the most reliable in the world. And, when reading the heart- 
rending accounts of calamities atsea, where the horrors of the scene 
have been intensified by the dastatdly conduct of men whom it were 
gross flattery to call brutes, it has been a proud reflection that the 
records of our mercantile marine, as well as those of our Navy, 
abound with narratives of heroic sacrifice by our sea-farers for the 
safety of the helpless, and that even the so-called “‘hard cases,” 
often drunken and sometimes mutinous, have on many occasions 
gone unostentatiously to death rather than prolong existence by 
contending with the weaker for the means of escape. 

A race of men with the qualities of our islanders is not likely to 
lapse into the condition of hewers of wood and drawers of water 
to other and more fortunate nations, Is there, then, any appear- 
ance of an influence for evil powerful enough to deprive us of, or 
weaken, our distinguishing attributes! There are those who profess 
to see one of quite modern growth, which, if not checked, is likely 
enough to be most hurtful to our industrial supremacy, and that 
is the too frequent substitution of the joint-stock company for the 
individual or the small group of ners, 

Of course, there are many undertakings so vast as to be beyond 
the powers of the wealthiest to finance single-handed. I do not 
allude to these, but now-a-days there is hardly a grocer with a good 
corner shop who does not invoke the aid of the company promoter 
to shift his responsibilities on to the shoulders of the investing 
public. It is not by boards of directors, even though they be of 
noble lineage and so guileless as not to be able to distinguish a bribe 
from a legitimate profit, that our position among industrial 
communities has been won, and it is not by them that it will be 
maintained. 

It will be found that when the joint-stock manufacturing company 
has a great reputation for the excellence of its products, or is a 
conspicuous financial success, it is dominated by one or two strong 
men who infuse their own vigour into it and give it the character- 














istics of a private venture like those on which our commercial fabric 
has been founded. And in departments of industry other than the 
manufacturing it is still the same—the bold man who assumes and 
is fit for responsibility is always to be found at the head of the 
successful company, and all devices for the evasion of the burden 
of administration are calculated to enfeeble enterprise and lead to 
speedy decay. 

It is hardly necessary to reckon with co-operative production, 
which is a different thing from the joint-stock variety. The 
difficulties attending it may be called insuperable, and any expecta- 
tion of its establishment on a considerable scale as a permanent 
institution may be classed with the hopes of a millennium at one 
time indulged in by certain religionists of an emotional but un- 
practical turn of mind. Could we but conceive a community with 
the qualities necessary to the successful working of co-operative 
production we could hardly set bounds to their possible achieve- 
ments; but in the meantime, and, I fear, for many generations, we 
shall have to reckon with’ people who are lacking in many of the 
requisite virtues, 

ne would hardly expect to look upon Parliament as a possible 
danger to industry ; but there is now a new jurisprudence, and 
departures from sound principles are openly justified on the ground 
of ‘‘ expediency,” which is but a short way of saying the continued 
existence as office-holders of a particular set of politicians. The 
men of industry are not a power in Parliament, and are generally 
too busy out of it to exercise upon it the influence they undoubtedly 
might possess, and the best that can be hoped for from the Legisla- 
ture by the working portion of the community is to be let alone as 
much as possible, being confident that no very beneficial effect on 
business is likely to be exercised by a body which regulates its own 
so badly as to have an uncompleted programmeat the end of every 
session as regularly as the session comes to an end. 

But, if legislative interference with industry is to be deprecated, 
there is good enough reason for interference with anything that 
acts in restraint of industry. I have named the increase of popu- 
lation in Germany as one of the stimulants to activity in manufac- 
tures. Our own population is not stationary any more than 
Germany’s, still less is it declining like that of France; but what 
about occupation for the ever-increasing number of hands? What 
care is being taken that none need be idle, and therefore likely to 
find employment in mischief! It will hardly be believed by those 
unfamiliar with trades union policy that in certain spheres of 
employment it is stringently prohibited to take more than a limited 
number of apprentices, the limitation being at the discretion of the 
men who oe themselves been lucky enough to find entrance within 
the privileged enclosure. As might have been expected, this 
limitation is a purely arbitrary one, that is to say, it is not based 
upon any ascertained laws followed by births or survivals of the 
inhabitants of this realm, nor upon the requirements of the various 
occupations affected. The maintenance of any industry is not 
considered, still less its expansion; in fact, the restriction is wholly 
indefensible upon public grounds. _In many cases it is possible to 
estimate the date of the actual extinction of a given industry by 
the operation of this check upon the entry of fresh hands, and 
in no case would any industry, where it is imposed, have attained 
its present importance had it been in operation during the earlier 
stages a generation or two ago. 

Considering that the welfare of the wage earners, who form the 
great majority of the people of these islands, is professedly the 
object of the greatest anxiety with most aspirants to parliamentary 
honours, there could hardly be anything more amazing than the 
utter apathy and indifference of the Legislature with regard to this 
monstrous interference with the liberties of the subject. It is 
surely one of the first duties of a good Government to sternly 
repress any attempt to arbitrarily close the avenues to employment 
in any lawful calling; but, of course, legislation to that end, not 
being of the ‘‘ popular” order, is not so likely to claim the atten- 
tion of either old or new parliamentary hands. It will, however, 
be necessary before long, and it is probably not too much to 
expect that a Government which could be firm with regard to the 
muzzling of dogs, and at the same time tender with the conscien- 
tous objector to vaccination, may pluck up courage enough and 
possess sufficient tact to grapple with this important matter. 

Amendments of the law are also urgently required to meet the 
case of the member of a trades union who, for reasons sufficient, 
decides to withdraw from a society which may have ceased to be 
useful to him or with whose policy he is no longer in accord. It 
is obviously a great hardship that many years subscription should 
have been paid away, and that the benefits to which he has 
become partly entitled should be entirely relinquished upon with- 
drawal before superannuation allowance is fully earned. It would 
be more equitable that the law should ordain a certain surrender 
value to be allowed to every retiring member, calculated on the 
total subscriptions paid, and having regard to the allowances 
obtained while in full membership. 

And as one of the most objectionable features of trades unionism 
is the secrecy with which its decrees are in many cases executed, 
I would have it enacted that all rules, bye-laws, fines and restric- 
tions, in fact every ordinance that affects the members of any 
union, should have the sanction of a constituted legal authority, 
such as a County Court Judge in England, a Sheriff in Scotland, 
or any equally competent and independent official. Such rules or 
impositions as will not bear examination of this kind are manifestly 
injurious to the State, and not to be tolerated by a law-abiding 
community which has got beyond the jurisdiction of Judge Lynch. 

I touch on these matters before you, as many of you are fami- 
liar with workshop life, and may still bring your judgment and 
experience to bear on those whose interest it should be to remove 
all reproach from trade organisations originally devised, it may be, 
for the amelioration of their members’ condition, but which may 
be converted into instruments of tyranny and oppression. 

Let us have, at least, no impediments of our own ry, while 
we are striving to maintain the foremost place, and so long as 
our national endowments hold out there is every likelihood of our 
efforts continuing to be successful. Our much abused climate is 
favourable to the growth of a vigorous race, and this is more than 
can be said of many parts even of temperate Europe. 

There will, of course, be the great secular changes which no man 
can foresee or resist—an eminent authority has even told us that 
the whole human race may, within measurable time, perish for 
lack of nitrogen, but as this indispensable ingredient is likely to 
last our day and that of any posterity in which we can pretend to 
take a lively interest, we need not disquist ourselves overmuch 
about the possibility of its exhaustion. 

In these remarks, somewhat desultory I fear, there has been an 
attempt to indicate that there is no single panacea for debility of 
the industrial body nor one mode of treatment for its invigoration. 
Our natural aptitude must be quickened by education, but we 
must add thereto foresight, perseverance, thrift, and self-control. 
If these be in us and abound we may look without anxiety upon 
the progress of other nations, nay, be content to have prosperous 
adglioue rather than those who might not be able to look upon 
us without envy and covetous desire, 








CATALOGUES. 


The Brush Electrical Engineering Company, Limited, Queen 
Victoria-street, London.—The Universal Steam Engine.—This neat 
little illustrated pamphlet is divided into five parts ; in the first, 
the chief features of this ingenious engine are described ; in the 
second, the standard sizes are tabulated ; the third gives_a list of 
spare parts and accessories included with each engine; the fourth 
comprises notes on the erection of the engine; and the fifth, in- 
structions for working. The sectional illustrations are admirably 
produced, 

Peirson and Co., St. Dunstan’s-hill, Great Tower-street, London. 
—High class constructional steel and ironwork, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Moving houses.—In New York recently a block of five-store 
brick buildings, 100ft. frontage and 65ft. deep, has been moved 
sideways 75ft. and backwards 35ft., in order to make room for the 
approach to a new bridge over the Harlem River. The buildi 
has four shops on the ground floor, with flats above each, format 
practically four independent buildiugs, the total value of which 
was estimated at £12,000. The weight was about 3000 tons, ang 
the structure was moved on skids by means of screw jacks, the 
work occupying about three weeks. Each shop had two irc 
columns and two partition walls in the front, and on cach side of 
each wall and column was placed a vertical shoring timber 12in 
square, the feet being supported by wedges on a horizontal gjjj 
timber of the same size. e ends of these sills rested on trang. 
verse needle beams 60ft. long, extending across the building, and 
in turn supported by longitudinal beams, there being in some 
parts five tiers of beams. All the timbers were 12ip 
wide, 12in. to l6in. high, and 20ft. to 60ft. long; they were 
all carefully lined and levelled, but were not bolted or otherwise 
fastened together. When all this was ready, 350 jack screws were 
placed under the needle beams and the building raised lin, 
to allow of the old foundations being cut away. The lower face 
of the third tier of timbers, and the upper face of the fourth tier 
were then well soaped, and the fourth tier was wedged up in close 
contact with the third. The building was then lowered upon the 
timber framing. Jack screws wero then chained horizontally to 
the fourth tier timbers, or lower ways, and were turned one turn 
at the signal of a whistle. The maximum movement in one day 
was 9%ft. No windows were broken, and no cracks developed in 
the brick wall. The total cost of the work was about £2000, 

The largest railway terminus in the world.—The city of Boston 
has now two large union or joint stations, which take the place of 
about eight smaller terminals, and one of these, which was opened 
on January Ist, is the largest railway station in the world. The 
main building is 875ft. long, and five stories high, with two wings 
two stories high, the total length of frontage on three streets being 
2190ft. The wings extend along the sides of the train shed, which 
is 602ft. long and 550ft. wide, having a central span of 228ft., and 
two side spans of 171ft. Between the main building and the ends 
of the tracks is a load platform, from which run the platforms 
between the tracks. There are twenty-eight tracks, arranged in 
pairs. The main waiting-room is 225ft. by 65ft. Under the main 
floor is a basement floor for suburban trains, which run round a 
loop in the station, so that there is no shunting. This suburban 
portion is reached by inclined ways from the street, and the tracks 
run up to the main level just outside the stat’on. Seven platforms 
are parton to luggage exclusively, having lifts connect- 
ing with a subway across the statior, connecting the in- 
bound and out-bound baggage-rooms. The power station is 460ft. 
by 40ft., and contains the plant for the fire pumps, electric 
lighting, air compressors for the operation of the switches and 
signals, heating and ventilating pe refrigerating plant, lifts, 
&c. The plant tes about 2000-horse ee. The terminus 
covers 35 acres, of which 13 acres are occupied by buildings, There 
are thirty-two tracks in all, paps Ayo ing dead-end tracks on 
the main floor, and four loop tracks below. e total length of 
tracks is fifteen miles, of which four miles are under roof. There 
are 252 points, 283 crossings or frogs, 37 double-slip points, 150 
semaphore signals, 154 signal levers—in two cabins—230 arc lamps, 
and 6000 incandescent lamps. The main floor tracks can accommo- 
date 282 cars 65ft. in length. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A MATTER which is having a favourable effect upon Midland trade, 

besides the effect of increased prices in America, referred to 

elsowhere, is the recent marked accession of strength on the 

Glasgow and Middlesbrough markets, which, as usual, helps 

materially to support the crude iron position here, Altogether, 

therefore, the iron and steel trade has nothing to complain of ; 
indeed, quite the reverse, and all the members of the trade have 
to do is, ‘‘to go on, and be thankful”—a pleasant occupation, 
truly. I am able to quote the Earl of Dudley’s pig iron, delivered 
in this district, as:—Cold blast, 102s. 6d. per ton ; H.A. (hot air) 
all mine, 70s. to 753.; XX., 52s. 6d. to 57s. 6d. per ton, An ex- 
cellent demand exists for all these descriptions. Alfred Hickman, 

Limited, quote the produce of their erat Yale furnaces, as:— 

Hydrate (S and H), 57s. 6d.; all mine (B.F.M.), 52s, 6d. Other 

descriptions of pig iron on this market are as quoted last week. 

Manatacteea iron and steel are both in large output, notwitb- 
standing the higher level of prices, and a noteworthy feature is 
the strength of the demand for engineering sections, Rounds of 
all sizes are selling in large lots, and wide flats and girders are also 
in energetic demand, whilst channel sections are in brisk request 
for railway wagon work. The prosperous condition of district affairs 
cannot be better shown than in the recent remark made to me by 
the chairman of the South Staffordshire Ironmasters’ Association— 
Sir Benjamin Hingley—who is by no means a man to speak with 
undue optimism, to the effect that ‘‘ Staffordshire works are over- 
whelmed with orders.” And this, indeed, is the general experience, 
the reports of other ironmasters being to much the same effect. 
The revival is more rr than for seven years past, and firms in 
several instances find themselves compelled to refuse orders. 

The new lists of the makers of best thin stamping sheets in South 
Staffordshire and East Worcestershire show an advance on black 
and lead and terne-coated sheets of £1 to £1 10s. per ton, according 
to specification, and on tinned stamping sheets, of £2 per ton. 
Messrs. E, P. and W. Baldwin quote ordinary stamping sheets to 
20 w.g. as follows: —‘‘ Shield” brand, £9 10s.; ‘‘ Severn” brand, 
£10 10s.; ‘ Baldwin-Wilden ” brand (best), £11 10s.; best best, 
£12 10s., and treble best, £13 10s. Charcoal sheets are £16, £18, 
and £20, according to quality; whilst, as to all the makes, sheets 
of 24 w.g. are £1 above singles, and 27 w.g., £1 10s, above doubles. 
Best soft steel tinned sheets the firm quote, 20 w.g., with best coke 
finish, £25 per ton ; 24 w.g., £26 10s,; and 27 w.g., £28, Sheets 
with best charcoal finish are, for the three respective gauges, £27, 
£28 10s., and £30. Messrs, Knight and Crowther, Limited, quote 
cold-rolled and close-annealed sheets to 20 w.g. as follows:— 
“Vale” brand, £10; special ditto, £11; and best ditto, £12. Best 
best sheets are £13; and treble best, £14; whilst setni-charcoal 
are £15; real charcoal, £16, best ditto, £17 10s., and extra 
best, £18 103, Steel sheets the firm give as, ordinary work- 
ing, £11; Siemens-Martin steel, No. 1, £12, and No. 2, £11 10s. 
Best “ homoid ” steel sheets are £13, and lagging sheets £12 to £13. 
Lead-coated iron sheets, owing to the advance of £1, and in some 
cases £1 10s. per ton, become £12 for close annealed only, £13 10s, 
for good working up sorts, £15 tis | good, and £16 to £17 superior, 
the last-named being charcoal, Terne sheets are £14 10s., £16, 
and £17, according to quality. Stephen Thompson and Co., 
Limited, quote their new prices as:—Stamping sheets, £10 per 
ton for twenty gauge, and other gauges in proportion. Foundry 
sheets are £10 fs, per ton—singles ; charcoal tinned sheet, £2 
per ton—basis price ; and coke tinned sheets, £23—basis, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Some amount of speculation is now entering inte 
the iron market, and it is well known that the rapid rise 1 
warrants during the past week has been largely due to purchase® 
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by London operators, but so far as I can learn, merchants both 
here and in the North are rather holding aloof for the present. 
The position, however, taki it all through, continues exceedingly 
strong ; there is no falling off in the large requirements for con- 
sumption, and makers are mostly so heavily sold that they have 
very little iron to offer, and are altogether indifferent with regard 
to market fluctuations, the tendency, so far as their prices are 
concerned, continuing steadily in an upward direction. The engi- 
neering trades also remain in much the same satisfactory position 
that I have reported for a considerable time past—activity being 
fully sustained throughout practically all sections, and judging 
from the weight of new work coming forward, there are no indica- 
tions of any approaching slackening down, the outlook pointing to 
the present exceedingly satisfactory condition of things being main- 
tained right through the ensuing year. 

There has again been a very strong iron market here during 
the past week. The ” ting at Manchester on Tuesday 
was fully attended; and although perhaps the actual bu ing 

cing on was of no great weight generally, there was no chec 
upon the upward move in prices. Here and there second-hand 
holders are attempting to realise at the advanced prices now 
ruling, and any iron that can be bought at under current rates is 
readily picked up; but makers for the most ene are quite 
indifferent, and in some instances are — y out of the 
market, A very fair business is, however, being done in pig iron ; 
in fact, quite as much as, or even more than some makers care 
to entertain. For both local and ‘district brands makers’ 
quotations are not much more than nominal, as they have 
so little iron to offer; and where they are sellers they 
are asking special prices. Delivered anchester district 
No. 3 foundry Lancashire is not quoted under 55s. 6d., 
less 24; for Lincolnshire, makers are asking 52s, 6d. to 53s. net, 
and for Derbyshire 54s, 6d. to 55s. net. Forge qualities are 
scarce, and, delivered Warrington, Lancashire makers ask about 
53s., less 24 ; Lincolnshire about 51s. net; but they do not care 
about selling even at these figures. On outside brands there has 
been a further considerable rise ; delivered- by rail Manchester, 

ood No. 3 foundry Middlesbrough is quoted 56s. 10d., whilst, 
bln Manchester docks, Glengarnock is quoted 58s. 9d. to 
59s., and Eglinton 593. to 59s. 3d. net cash, merican pig iron, 
notwithstanding large arrivals during the present year, also follows 
the general upward move, and 53s. is now the minimum for good 
foundry qualities, delivered Manchester docks ; forge descriptions, 
which are rather more plentiful, might, however, be bought at 
about 50s. 6d. to 51s, at the docks, 

With regard to finished iron, both the Lancashire Bar Makers’ 
and the Hoop Makers’ Association held meetings in Manchester on 
Tuesday, but no further change was made on list rates, For bars, 
however, local makers are exceedingly firm at £6 15s, as the 
minimum, and only sellers in limited quantities at this figure, 
with North Staffordshire bars firm at gt delivered here. Hoops 
are in moderate demand for home requirements, but the shipping 
trade is only indifferent, and prices remain at the association list 
rates of £7 for random to £7 5s. for special cut lengths, delivered 
Manchester district, and 2s. 6d. less for shipment. Sheets 
remain at about £7 10s, to £7 12s, 6d. up to £7 15s. for good 
qualities delivered here. 

The steel trade maintains an exceptionally strong position. 
Hematites have advanced ls, to ls. 64. during the week, the 
minimum quotations being now 69s, 6d. to 70s., less 24, for No. 3 
oan qualities. Steel billets are firm at £5 net cash ; steel bars 
at £7 10s. to £7 15s. and £7 17s. 6d.; common plates, £7 15s. to 
£7 17s. 6d., with boiler plates quoted £8 10s. up to £8 17s. 6d., 
delivered in this district. 

In the metal market quite a pressure of buying is reported, and 
there has been a further general advance on list rates of 1d. to 
1jd, per pound on most descriptions of goods, whilst manufac- 
turers generally are so heavily sold that even at the advanced 
rates it is difficult to book orders for anything like early delivery. 
Delivered in the Manchester district, list rates are as under:— 
Solid drawn brass boiler tubes, 8}d.; solid drawn brass surface 
condenser tubes, 97d.; solid drawn copper tubes, 10}d.; brazed 
copper gas and steam tubes, -3. brazed brass tubes, 104d.; 
common rolled brass, 77d.; common brass wire, 8d.; copper wire, 
9d.°per pound, 

At a meeting of the Northern Society of Electrical Engineers 
held in Manchester on Tuesday, Mr. H. F. Parshall, M. Inst. C.E., 
M. Inst. E.E., read a paper on “Electric Traction.” The mistake 
most frequently made in designing electric traction systems had, 
he said, been to underestimate the amount of power that might 
be ultimately required. the size and type of machinery in a 
generating station should be determined in respect to the maximum 
output of the station. Having regard to the present regulations of 
the of Trade, and to economy in transmission and distribution, 
the limit fora 500 volt continuous current station was usually reached 
at 5000-kilowatt output. oe this, a multiphase system of trans- 
mission, with rotary t ‘ormers for continuous current distri- 
bution, became necessary to secure most economical working, since 
experience had fully demonstrated the greater economy of working 
from a single central power station. e “universal” station was 
the multip! station, as it could meet every condition with a 
single type of generating machinery. The distance of trans- 
mission, the amount of power, and the nature of the load 
were, however, the factors determining whether a continuous 
current or a multiphase system was best in particular 
cases, Having to lighting experience in the large 
American cities, in which the three-wire system was originally 
installed, and which was now being replaced [by a three-phase 
system, with sub-stations to secure greater economy in’ working, 
it would seem wise in many cases to sacrifice somewhat of electrical 
economy at the he seems | and provide for a plant suitable for 
practically unlimited growth either as to amount of power or area 
of district supplied from a central power station. 

The question with regard to electric traction raised in Mr. 
Parshall’s paper possesses oe now special interest for this district, 
where the tramways ate shortly to be taken over by the Corpora- 
tion and electrical motive power introduced. On this particular 
point there was a long discussion following the reading of the paper, 
which turned chiefly on the question of the troliey versus the conduit 
— cyte Whilst Dr. Edward Hopkinson brought forward 
the question whether accumulator traction might not be introduced 
with advantage, and urged that it was certainly worth serious con- 
sideration, the official representatives of the Manchester Corpora- 
tion were for the most part strongly in favour of thé trolley 
system, as certainly from a commercial point of view the most 
adaptable and the best for Manchester under present circum- 
stances. Strong opinions were, however, expressed that the 
conduit system had not received the consideration which it 
deserved, and that both from a mechanical engineer's point of 
view and the public point of view, it was much preferable to the 
trolley system. 

In the — of the coal trade very little change can be reported. 
In some directions there is, perhaps, not quite so great a pressure 
of orders, but taking business all ugh it is exceedingly steady, 
and amply sufficient to take away all the present output of the 
collieries, which are kept running ten to eleven days per fortnight, 
supplies of some sorts of fuel continuing short to meet require- 
ments of customers, The colder weather of the past week has 
given some increased activity to the demand for house fire con- 
sumption, but the best qualities of round coal still move off not 
more than moderately for the time of the year. A con- 
tinued brisk demand on the lower qualities of round coal for iron- 
making, steam and general manufacturing pnrposes is reported, 
and there is rather a scarcity than otherwise of this class of fuel, 
with the result that full prices are got without difficulty, and 
colliery proprietors are very cautious about contracting forward 
for anything like a quantities. Good qualities of steam and 
forge coals for inland sale average 8s. 6d. to 9s. P eal ton at the oy 
mouth, Supplies of engine fuel seem to be rather more plenti 
8s com with a week or so back, this no doubt being due to 








some of the outside districts not having put up their prices 
to quite the same level as those ruling in Lancashire, and 
consumers here and there are able to place orders at figures 
lower than Lancashire colliery owners are disposed to enter- 
tain. Although this in isolated cases results in business being 
diverted into other quarters, and in a temporary loss occa- 
sionally of customers, cashire colliery owners do not give 
way at all in their prices, In fact, the demand generally is 
still in excess of the supplies they have to offer, so that they are 
in a position to be quite independent with re; to the occasional 
transference of orders to collieries in outside districts. At the 
pit mouth common sorts of slack are not obtainable at Lancashire 
collieries under 4s, 6d, to 4s. 9d., with medium sorts fetching 5s. 
to 5s, 6d., and the best qualities 6s. 3d. up to 6s. 9d. per ton. 

_ In the shipping trade there is a fairly active inquiry, which 
is more than taking away any surplus supplies of round coal 
that might otherwise be thrown on the market owing to the excep- 
tional mildness of the season, and ordinary descriptions of steam 
and forge coal are fetching 9s. 6d. to 10s, delivered at the Garston 
Docks or the High Level, Liverpool. 

All descriptions of coke are in brisk demand, and furnace 
qualities remain firm at 16s, per ton at the ovens in this district. 

The Committee of the Manchester Coal Exchange has this week 
issued to the members the annual report and balance sheet for the 
past year, and is able toannounce a satisfactory result of the year’s 
working, although the number of members has fallen off slightly 
as compared with 1897. The total income for the year amounted 
to , and the expenditure, including £100 allowed for deprecia- 
tion of alterations and furniture, to £591, leaving a balance to 
profit and loss account of £78, The total assets of the Exchange 
now amount to £1890, which includes £1500 invested in railway 
and Corporation stock. Mr. James Carter, of Blackburn, has 
been unanimously nominated as President; Mr. J. G. Freeman, of 
Barnsley, as Vice-president ; and Mr. Ralph Peters, of Tyldesley, 
as treasurer of the Coal Exchange for the ensuing year. 

Barrow.—The general improvement in the iron markets of the 
country has favourably affected the West Coast district. Orders 
are plentifully held, ‘and business is brisk, and speculative trans- 
actions are largely on the increase. Makers are quoting 60s. to 
62s. per ton for parcels of mixed Bessemer numbers net f.o.b., and 
warrant iron is at 60s. 10d. net cash sellers, 603. 94d. buyers, 
During the week business was done at 61s. per ton. Stocks have 
been again going up with a bound, and during the week 3391 tons 
have been added to warrant stores, bringing the total uP to 
189,355, or an increase of 13,376 tons since Christmas. It is 
probable stocks will further increase under speculative influences. 
Only 40 furnaces are in blast, as compared with 41 in the corre- 
sponding week of last year. Makers are very fully sold forward, 
and could readily dispose of an increased output. This is being 
arranged for. 

Iron ore is in very full and very strong oe and sales are 
being made at full prices, good average sorts being quoted at 14s. 
per ton net at mines. Best ore is steady at 17s. 6d., and plenty 
of business is on offer. Even common sorts find a ready market at 
lls. per ton. Spanish ore is being liberally imported, and prices 
are firm at about 16s. 6d. per ton’ at West Coast ports. 

Steel makers are very busily employed in every department of 
their works, and orders are very fully held. This is especially the 
fact as regards steel shipbuilding material, which is in growing 
demand; indeed, the requirements of shipbuilders seem to be 
getting beyond the capacity of producers. ‘ At Barrow, in a short 
time, makers will be able to produce a much fuller tonnage of 
steel plates and other material, and with this view additional 
furnaces are being put down to supply the plate mills, Heavy 
plates are quoted at £6 17s. 6d. per ton, and now that the price of 
iron has advanced it is expected steel will move upwards in sym- 
pathy. The value of angles is steady at £6 12s. 6d., but very few 
angles are produced in this district at present, although it is 
probable in the future this will represent an important feature of 
steel production. The heavy rail trade is brisk, and hoops, 
billets, tin bars, merchant steel, and heavy steel castings are all 


in great —— 

Shipbuilders and marine engineers are exceptionally busy, and 
are likely to be still more so in the early future. 

Coal and coke firm, and in brisk demand at full prices. 

Shipping is fairly employed. ~Exports during the week have 
reach tons of ‘pig iron, and 5899 tons of steel, as compared 
with 8545 tons of pig iron, and 7800 tons of steel in the corre- 
sponding week of last year, showing'a decrease of 2985 tons of 
pig iron, and of 1901 tons of steel. The total for the year is 
shown to'be: Pig iron, 27,504 tons ; steel, 28,187 tons. Corre- 
sponding period of last year: Pig iron, 33,198 tons; and steel, 
42,709 tons, showing a decrease of 5094 tons of pig iron, and of 
14,522 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal trade in the South Yorkshire district continues in a 
satisfactory state, there being a ready market for all that is 
brought to bank, while stocks have rarely been so light as they are 
now. Very few disputes are outstanding, but several are 
threatened, and there is considerable restlessness in some parts of 
the coalfield. The demand for a 74 per cent. advance, which has 
been decided upon by the Miners’ Federation, is beginning to 
cause considerable discussion. It will, as usual, be submitted to 
the different districts, find there is not much doubt that in York- 
shire the action of the Federation will be unanimously endorsed. 
Although an increased price has been obtained on the contracts 
which commenced in January, all the coalowners are not yet reap- 
ing the advantage, several of the contracts being due to run until 
the end of June. For house coal the demand has been well main- 
tained, and there is again every prospect of a change in the 
weather towards a more omnes | state of things, which, if it con- 
tinues for any time, will have a hardening tendency. 

For the London market the tonnage is quite up to the average, 
the a being largely for secondary sorts, best coal being not 
so much asked for as was the case a year ago. Quotations are 
firmly maintained, and anything like severe weather may see them 
rise at once. Best Silkstones are at 9s. 6d. to 10s. 6d. per ton ; 
ordinary from 8s. per ton ; Barnsley house, 9s. to 9s. 6d. per ton ; 
seconds from 7s, 6d. per ton.’ -For steam coal there is about the 
same amount of business doing as is usual at this time of the 
year, chiefly owing to the briskness in the iron trade. For export 
there is also a very good demand, the Humber ports still receiv- 
ing a large tonnage. Although the Baltic ports are now closed, 
the effect is not so perceptible as in previous years, a full market 
being found elsewhere for the output. Barnsley hards.make 8s. 
to 9s. per ton ; seconds from 7s. per ton. Gas coal is very brisk 
at from 8s. to 9s. per ton. Engine fuel, through the excessive 
requirements of the manufacturing towns, is in active request. 
Nuts are at 6s, 6d; to 7s. 6d. per ton; screened slack from 5s. per 
ton ; pit slack from 3s, per ton. Coke maintains the high value 
reported last week, and, as the production is not quite equal to 
requirements, more ovens are being built, ; 

e foreign trade in the lighter grades in not quite so satis- 
factory as could be wished. American competition is now chiefl 
complained of. It is believed locally that it will become still 
keener in the future. In regard to cutlery, the firms enj ‘fae 3 a 
special reputation in the United States are doing fairly well, but 
as a general rule United States markets are yielding little work 
for Sheffield. In spite of the most strenuous exertions to retain 
American trade, the high tariff is steadily cutting off Sheffield 
business, Cutlers who have been kept upon American patterns 
are therefore losing their employment, fey employers are looking 
out for other markets. Amongst the, improving markets are 
Australia, Canada, South America, and Russia, but even there 
prices are found to yield a very small margin of Profit. 

Thi regard to files, the trade in which was very i 


part of last year, there is now much less doing. This is one of 
the directions in which the American houses are making them- 
selves felt. American files, —— lighter and in some respects 
not equal to the high-class Sheffield production, are put upon the 
market at so low a price that they are generally preferred. At 
the same time the competition amongst home manufacturers is so 
close = anything like an adequate profit can scarcely be main- 
tained. - 

The London ivory sales are now proceeding. Advanced values 
were obtained at Liverpool and Autwerp, the object being to 
further the increasing value at present sales, of which the weight 
is considerably mure than at the corresponding auctions of last 
year. The London sales, at the time of writing, are also exhibit- 
ing an upward tendency. 











NORTH OCF ENGLAND. 
(From our own Correspondent.) 


EXCITEMENT and animation have been the order of the day in 
the pig iron market this week—in fact, the speculation which has 
been in pi since the year opened has developed into a wild 
gamble, which has quite disorganised legitimate trade. The rush 
among speculators to buy altogether surpasses what was reported 
in October and November, and orerations differ from those of 
that time, in that while they were then carried on almost solely 
by people who had more or less connection with the iron trade, and 
knew to some extent what they were about, now pure outsiders 
have come in and are making the running. Among these are 
many London people who have been lating so successfully in 
copper and tin, and have now turned their attention to pig iron, 
as there ee to be in it great possibilities for a profitable 
gamble. ‘To find a parallel to the present state of the market, we 
nhust go back at least ten years. Sen, as then, local tradesmen 
are entering the lists; they lost very heavily in 1889 by holding 
on too long, and it is likely they will not meet with a better fate 
this time, but they could not be dissuaded by those within the 
trade to keep aloof. The gamble is regretted by makers and mer- 
chants, as it is limiting legitimate trade, and will, if not soon ended, 
interfere seriously with the business for the coming shipping 
season. Ordinary consumers who have been buying freely are 
now waiting for the reaction which must follow the rush of this 
week. 

What is remarkable about the present situation is that the 
lower qualities of Cleveland pig iron which are not dealt in specu- 
latively have advanced in value as much as No, 3. The fact is 
they were too low before, compared with No. 3. Then the 
demand for them has considerably increased, at the same time 
that the production has decreased. Consumers expecting that 
there were heavy stocks of No. 4 foundry and No. 4 forge, and a 
make in excess of requirements, have not bought their supplies as 
they secured orders for finished materials; but now that the 
prices have improved they come in a rush. Scotland alone is 
taking nearly double the quantity of Cleveland iron that is usual 
in January, over 2000 tons per working day going to Grange- 
mouth, and this is nearly all either No. 4 foundry or No. 4 forge. 
At the same time, the furnaces are working more satisfactorily 
than they have done for several months ; | pir therefore, a 
larger proportion of the higher qualities o' pig iron. Thus there 
is less forge iron available, and many of the founders have had to 
use this month a larger proportion of No. 3 than usual. The stock 
of forge iron now is at least 30,000 tons less in makers’ hands than 
it was in January last year; and it is probable that when the 
gamble is over, the usual difference of 1s. per ton between the 
prices of No. 3 and grey forge will be re-established. It is a long 
time since there was so small a difference, forge being frequently 
last year 4s. or more below No. 3. It will not be surprising if 
grey forge becomes the dearer. 

To indicate the advances that have been made this month in 
Cleveland iron, the following table may be given, showing last 
Tuesday’s prices, with the increases that have been realised since 
the previous Tuesday, and also since the commencement of the 
month :— 

Rise since Rise since 
Jan. 24th. Jan. 17th. Jan. Ist. 


No.1.. 50°0 1°6 4°0 
Mea D ce «co om ao -es OS re. 40 
No. 4foundry.. .. .. 47°6 2 . 3°6 
No. 4 forge eo 4°0 . » 26s 40 
Mottled .. « #0 . ee « 4°0 
Whi at anc a) ae Se 3-3. 4°3 
Cleveland warrants .. 48°7 . 1°9 41 

, 2°6 3°6 


Since Tuesday No. 4 forge, mottled and white, have each gone 
up another 6d., as also have mixed numbers of hematite pig 
iron. 

This week there has been a case equivalent to ‘‘ sending coals to 
Newcastle,” for a cargo of American pig iron has been received 
via Bremen by the Anderston Foundry Company, whose works are 
close to a number of the Tees-side blast furnaces. The iron is for 
mixing with ordinary Cleveland iron, and is the second cargo 
received, the first answering very satisfactorily. The same com- 
pany also imports Scotch pig iron to mix with Cleveland iron for 
producing certain classes of castings. 

Rubio ore has been advanced 3d. per ton this week, lds. 3d. 
being quoted for delivery at wharves on the Tees, and there has 
been an advance in the rates of freight. 

Shipments of pig iron from the Cleveland district continue extra- 
ordinarily good for this season of the year, and the increased 
exports are chiefly to Scotland, there being nomarked improvement 
to the Continent, for though continental consumers have been 
buying extensively this month, it has been for spring delivery. 
This month, to 25th, the exports were 76,965 tons, as compared 
with 63,636 tons last month, and 57,722 tons in January last year. 
The stock of Cleveland pig iron in Connal’s warrant stores is in- 
creasing more rapidly than in the early part of the month—a cir- 
cumstance which may be expected to continue while the gamble 
lasts. On Wednesday night 148,240 tons were held ; increase for 
month, 9707 tons. Of hematite iron 32,784 tons were held ; de- 
crease this month, 1544 tons, 

The demand for manufactured iron and steel continues good, 
and is not much affected by the operations in pig iron. The only 
changes made this week in prices are that steel ship plates have 
been raised to £7, and stecl boiler plates to £8. There is, however, 
a general upward tendency in quotations, and the difficulty is to 
get an order placed. The annual meeting of the Board of Con- 
ciliation and Arbitration for the Manufactured Iron and Steel 
Trades of the North of England is to be held at Newcastle-on- 
Tyne on Monday. 

The issue of the prospectus of Messrs. Bell Bros., Limited, has 
been the chief subject of attention in this district this week, and 
shares have been so heavily applied for by the general public that 
the capital that is required is believed to have been offered several 
times over. So anxious are investors to secure some of the shares 
that £3 to £4 premium has been generally offered by — 
for the £10 preference shares for any that may be allotted to 
them. Applications for more than the capital needed were 
received before the prospectus had been issued twenty-four hours. 

A report has been in circulation that the Government had 
determined to remove the Arsenal from Woolwich and establish it 
at Middlesbrough, Hull, or Newcastie, preferably the first named 
as Woolwich cannot well be defended in case of invasion. This 
report is emphatically denied. 

The shipbuilding industry is as active as ever, there being no 
falling off in the number of inquiries for new vessels, and the 
prices are steadily rising with the cost of materials. It is stated 
that a new shipbuilding company is about to be started at Wear- 
side. 

e coal trade is very active, considerably more so than is usual 





usy in ‘the'larger i 


at this period of the year, and the tendency of prices continues 
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upwards. A contract for over 120,000 tons of coal for the Copen- 
hagen Gasworks has been divided among several Durham collieries, 
and the prices realised generally are about 9s. per ton f.o.b., this 
being 9d. per ton more than was paid by the company last year. 
The Elemore Colliery, which has been idle since the strike of 
1892, is about to be re-opened. The Preston Colliery, near Tyne- 
mouth, has been acquired by a syndicate of Dutch and English 
capitalists, who will carry it on under the old name—the Preston 
Coal Company—the original proprietors of which still retain an 
interest in the concern. A new colliery, to be known as the New 
Gatherick Pit, is to be started at Duddo, in Northumberland. The 
orice of steam coal has been raised to 103. 6d., and in some cases 

ls, per ton f.o.b.; gas coals are 9s. 6d.; and unscreened bunkers, 
9s. Blast furnace coke is firm at an average of 15s. 6d. per 
ton delivered on Teesside, while good foundry coke is quoted for 
this half-year’s delivery at 17s. 6d. per ton net, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow iron market has been strong and excited duri 
the greater of the week. It has been powerfully influen 
by the rapid upward movement in the values of copper and tin, 
and a number of influences are brought to bear on the market in the 
interest of speculators, some of which could only be effectually urged 
at a time like the present, when there is so much exeitement and a 
great revival of speculative interest. Of course, it may be readily 
conceded that the position of the trade, from a purely manufactur- 
ing and mercantile point of view, is quite strong enough to justify 
an advance in prices. The basis is sound enough, but there is a 
danger of building too elevated a structure upon it, that may 
eventually topple over and work havoc with at least one set of 
speculators, viz., the “bulls.” As is pretty well known, the 
majority of the most substantial and influential dealers in the 
Glasgow iron ring have been ‘“‘ bears,” and there can be no question 
that when they think the opportune time has arrived they will turn 
upon the market and smash it. They have large merchant 
— and do the main part of their business on a falling 
market, 

In the course of the last ten days Scotch pig iron warrants have 
advanced 33, 6d. per ton, which means an increase of no less than 
£55,000 in the value of the stock of pigs in the Glasgow warrant 
stores. Or if we note that Scotch pigs are now 11s. per ton higher 
than they were in January, 1898, we find that the stocks are 
£173,000 greater in value than an equal amount of iron was twelve 
months ago. 

Business has been done in the warrant market this week in 
Scotch warrants from 523. 104. to 54s, 114d. cash, and up to 
55s. 3d. one month. Cleveland warrants are gradually attractii 
more attention, and have sold from 44s. 74d. to 48s. 7d. cash, an 
up to 48s. 10d. one month. A large business has been done in 
Cumberland hematite from 60s. to 603. 10d. cash, and up to 
61s. 14d. one month. 

There has been a general advance in the prices of Scotch makers’ 
pig iron. Merchants now quote Scotch hematite 63s. 6d. per ton 
for delivery at the steel works. The prices of special and ordinary 
brands of ordinary iron are also higher. 

Govan and Monkland, f.o.b. at Glasgow, Nos. 1, are quoted 
54s, 3d.; Nos. 3, 53s. 3d. Wishaw: No. 1, 54s. 3d.; No. 3, 
53s. 6d. Carnbroe: No. 1, 54s. 6d.; No. 3, 53s. 6d. Clyde: No.1, 
59s. 6d.; No. 3, 54s. 6d. Gartsherrie and Calder: Nos. 1 
60s.; Nos. 3, 55s. Summerlee: No. 1, 62s. 6d.; No. 3, 558. 6d. 

Coltness: No. 1, 63s. 6d.; No. 3, 55s. 6d. Glengarnock at Ardros- 
san: No. 1, 57s.; No. 3, 53s. 6d. linton at Ardrossan or 
Troon and Dalmellington at Ayr: Nos, 1, 6d.; Nos. 3, 53s. 6d. 
Carron at Grangemouth: No. 1, 62s.; No.3, 57s. Shotts at Leith: 
No. 1, 60s.; No. 3, not on offer. 

There are forty-eight furnaces producing hematite, thirty 
ordinary, and four basic iron, the total of eighty-two thus in 
operation in Scotland comparing with the same number at this 
time last year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4142 tons, against 4264 in the corresponding week of 
last year. Of the total, there was shipped to South America 150 
tons, United States 14, India 75, Australia 195, France 40, Germany 
190, Holland 120, Belgium 50, Spain and Portugal 290, China and 
Japan 50, other countries 15, the coastwise shipments being 2953, 
against 3204 in the same week of 1898. 

With the rapid upward movement in the prices of raw iron, it 
was only to be anticipated that the values of manufactured iron 
and steel would follow. Indeed, the increase in the latter has not 
as yet been at all proportionate to that of the former. Since last 
report the makers of finished iron have raised prices 7s. 6d. per 
ton, and it is understood that the steel makers have little diffi- 
culty in obtaining higher prices. Good contracts for steel have 
been placed in connection with the vessels arranged to be built for 
the British Admiralty on the Clyde, the Steel Company of Scot- 
— ving, it is understood, obtained a large share of this 
usingss. : 

Th€ coal trade is very active. A good recovery has taken place 
in the shipping department. The clearances for the past week 
from the various Scottish ports amounted to 161,346 tons, com- 
pared with 118,334 in the preceding week and 150,011 in the corre- 
sponding week of last year. Cold weather has caused an improved 

“demand for household consumption, and large quantities of coals 
are being taken by manufacturers. The prices at Glasgow 
harbour are for main coal, 9s.; ell, 9s. 6d. to 10s.; splint, 9s. 9d. 
to 10s.; and steam, 10s, 3d. per ton. 


& 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
It is understood, though little publicity has been given to the 
rumour, that a Commission appointed by the Admiralty is at 
resent in Wales, inquiring into the feasibility of using patent fuel 
or the Navy. It is not stated, but may reasonably be inferred, 
that the inquiry will include investigation into capacity of, and 
probable average quantity of make, locality of make, and price. 


It is claimed on the part of patent fuel manufacturers that, unlike | / 


coal, it does not deteriorate by exposure, and an instance is given 
that one company had 60,000 tons ‘‘ walled up” for years, and 
this has been cleared off and found uninjured. 

These reports, like the increasing rumours about the probable use 
of oil fuel, appear to have no injurious effect on the coal trade, which 
continues as vigorous as ever I have known. The whole coast line 
has been affected by storms, great quantities of tonnage delayed, 
and coal-laden steamers obliged to put back, or run into harbours 
for shelter, and yet Cardiff again last week scored a record shipping 
by the despatch of 410,000 tons coal to foreign destinations, 

Vitality in the coal trade isalso shown in many ways. Anewcolliery 
is projected at Pencoed by Neath capitalists, and a start made. 
Another company will forthwith start operations at Ffordd y 
Gyfraith, near Aberkenfig. This is near the well-known Park Slip. 
Swansea, last week, had to suffer again from the et weather, 
but still shipped 50,421 tons, so had tonnage due comein there would 
have been arecord export. In patent fuel there was a largedespatch, 
nearly 14,000 tons. It was stated on Change that the Commissioners 
appointed by Government were in the district. Newport only des- 
patched 47,206 tons foreign and 14,113 tons coastwise. Th 
another result of the gales. Newport continues its record of large 
shipments, this week sending 4600 tons to La Plata, and 3000 tons 
to Leghorn. Cardiff shipments have been considerable this week 
to the coaling ports—to Cape Town 6000 tons, Genoa 10,000 tons, 
La Plata 4000 tons, Alexandria, Venice, and Leghorn. pviteety 


Welsh coalowners are not disheartened by reports from Sou’ 
America of strong competition from North America, for large 


is was | d 





The consignments of patent-fuel during the week from Swansea 
included large quantities to Leghorn and Rio. It is reported 
that the Strada Ferrate del Mediterranée Milano have placed 
an order for 12,000 tons of patent fuel with Gueret and Co., 
Cardiff. Mid-week a cargo of over 1000 tons left Cardiff for 
Puerto Cabello, 

Coal ow are advancing, and even from Monday to mid-week 
several kinds commanded slightly better res, Closing prices 
mid-week, on ’ , Cardiff, were as follows :—Best steam, 
18s. 9d. to 14s. 6d.; seconds, 12s, to 12s, 9d.; best drys, lls. 6d. 
to lls. 9d., best smalls, 7s. 6d. to 8s.; best ordinary, 6s. 3d. to 
6s. 6d.; seconds from 6s.; inferior sorts, 5s, 6d. to 5s, 9d.; Mon- 
mouthshire, large, 12s. to 12s. 3d., seconds, 11s. to 11s. 3d.; best 
household, 14s. to lis.; No. 3 Rhondda, 12s, 6d. to 13s, 6d.; 
brush, 11s, to 11s. 3d.; small, 10s, to 10s. 6d.; No. 2 Rhondda, 
10s. to 103. 6d.; through, 8s. 3d. to 8s, 6d.; small, 7s, to 7s, 6d 
Patent fuel, best, 13s.; seconds, 12s, 

s quotations :—Anthracite, 14s, to 14s, 6d.; seconds, 
12s, 6d. to 13s.; ordinary, 11s. to 11s, 6d.; small rabbly culm, 4s. 
to 4s. 6d.; steam, 12s, 6d. to 13s. 6d.; seconds, 10s, 6d. to 11s. 6d.; 
bunker, 8s. 6d. to 9s.; small, 5s. 9d. to 6s. 6d.; house, No. 3 
Rhondda, 12s, to 13s.; No. 2 Rhondda, 10s. to 10s. 6d.; through, 
8s. 9d. to 9s. 6d.; small, 6s. to 6s. 6d. Patent fuel, 10s, 9d. to 
lls. 6d. Coke is at 16s. 6d. to 17s. furnace ; foundry, 19s. to 25s, 
Cardiff brisk. Pitwood was at 17s,, Monday ; but cargoes coming 
in have lowered figures, 15s, 9d. to 16s. 

The iron and steel trades are as vigorous as ever. At several 
works it is not only a case of night and day, but seven days a 
week, and lines connecting are busy with traffic from the 
stoppage of the passenger traffic at night until it is resumed in 
the morning. Bars, billets, and rails continue to be the chief 
make, and colliery sections of rails are in strong demand. It is 
very ttable that at such a prosperous time any section of 
steelworkers should be out. There are signs, however, that from 
one quarter, Llanelly, the ruinous stagnation is coming to an end. 

It was stated on ’Ch , Swansea, mid-week that the pig iron 
market continues to exhibit a very excited state. Since my last 
report, Scotch brands indicated an increase of 04d. per ton ; 
Middlesbrough, 1s, 9d.; and hematite, 2s. 3d. In Scotch there is 
. good deal of speculation going on, more so than in any other 

rands. 

Last week Swansea imported 1490 tons pig, and large quantities 
came into Newport, Mon. One of the Swansea consignments was 
1100 tons from Bilbao, in addition to a quantity of ore. Pig im- 
ports were from —— and Whitehaven. Blaenavon im- 

rted 3610 tons ore from Bilbao, Dowlais three cargoes from 

ilbao, and one from Santander, Cyfarthfa, several cargoes from 
Bilbao. As showing the consumption of ore at several works, 
large as the imports are, the stocks are being depleted as well. 
Ore prices are firm. Tafna is quoted in Cardiff at 13s. 3d. to 
13s, Sa; Rubio, 14s, 3d. to 14s. 6d. 

It was the impression on ’Change, Swansea, this week, that 
though the iron and steel market was strong, prices would go 
higher. In finished iron and steel, as will be seen, advances are 
shown. Transactions have not been numerous this week, buyers 

ing the advances as only temporary, but a different opinion 
prevails in good quarters, and this can be stated with authority, 
that the whole of the works are well off for orders, and that for 
tin bars specifications are more plentiful. 

Closing prices Swansea are as follows :—G w pig, 54s. 64d., 
54s. O4d., 8d., cash buyers; Middlesbrough No. 3, 48s. 6d., 
other numbers in meee hematite warrants, 60s. 11d. and 
“es 84d. for mixed numbers, f.o.b.; Cumberland, according to 

rand. 

Welsh bars, £6 12s. 6d. to £6 15s,; angles, at usual extras. 
Sheet iron and steel, £7 5s. to £7 103., with usual extras for 
higher gauges. Steel rails, heavy sections, £4 15s. to £4 17s. 6d.; 
light, £5 5s. to £5 15s., Bessemer steel tin-plate bars, £4 12s. 6d.; 
Siemens best, £4 12s, 6d. to £4 15s. Tin-plate: Bessemer steel 
coke, lls. to 11s. 3d.; Siemens, coke finish, 11s. 3d. to 11s. 6d.; 
ternes, 19s. 6d. to 22s. 6d.; best charcoal, 13s. to 13s. 6d. 

It will be seen that tin-plate prices are advancing, but not 
in proportion to the increase in raw materials. The advance in 
block tin has been remarkable, quite £11 15s. per ton on the week. 
Compared with the corresponding riod of last year, this shows an 
increase of £47 10s. per ton. test quotations are £110 10s. 
Several works are stated to beon the pointof closing, businessat exist- 
ing rates being wholly unremunerative. Shipments last week were 
52,806 boxes, while 77,984 boxes came from works. Present stock, 
232,954 boxes. At Llanelly 2000 tin-plate workers remain idle, 
but, as I have intimated, there are signs ahead. In the 
district it is gp predicted that in three weeks the stoppage 
at Morewood’s will end. It is understood that the agreement is on 
the eve of being made, and that it will be based on a concession of 
19 or 20 per cent., that is one form ; another, Hai, | cent, and 
five — per box. With this arrangement the labour struggle 
must end. 

At Swansea a movement is on foot to form a society to be called 
~—— Mill and Sheet a et 

; Regstar tigers 4 e with the ction of the new 
dock, the eastern wall is showing form, and excavations are 
going on rapidly. 

At Briton Ferry the output of hematite iron continues large, but 
the demand is greater than the supply. A full output of steel 
bar is going on, and the tin-plate mills are all busy. In the Swan- 
sea Valley only half of the Cwmfelin works were active last week. 
Three of the 1, Morriston, and Midland mills, five days ; 
four mills at the Worcester, and eight at Upper Forest fully 
employed. Duffryn, Beaufort, Pontardawe, Park, Clydach, and 
Cardonnel busy as usual, and six mills at Cwmbwrla active. ere 
are no good signs visible at the tin-houses, With the exception of 
the Morfa plate mill, all the mills at the three works are busy. 
Four mills, Foxhole, are in full work. 

In the anthracite district a month’s notice is being worked out at 
the Graigola, but it is thought that an amicable arrangement will be 
brought about. The ‘‘ Mabon’s” day question is still under keen dis- 
cussion. Now that the coalowners have all joined the Association, 
the men are straightway advised to fall in withthe rest. A serious 
breakdown occurred this week at the Deep Duffryn Colliery, 
Mountain Ash, the main shaft of the engine breaking and causing 
entire stoppage of work. This will affect 1400 men for a week. 
From the tone of the Great Western Railway directors it seems 
|probable that Swansea will be placed on the main line, if it can be 
\done without a large outlay. 





will only be £3565. 

The miners’ representatives are —s lar meetings in 
order to complete their organisation, Mr. John Williams, Hirwaen, 
has been appointed to the vacant representation of Dowlais, 


new works if their Bill next session 








NOTES FROM GERMANY. 


(From our own Correspondent.) 
ALTERATIONS cannot be reported to have taken place on the 
iron markets since last week’s letter, the raw and manufactured 
iron industries remaining prosperous, with prices all tending up- 
wards, In many instances consumers have considerable difficulty 
in getting their contracts placed, as makers do not care to quote 
for orders unless prices and the terms of delivery are what they 


esire. 
The iron ore trade in the Siegerland is remarkably strong, pro- 
duction being hardly equal to consumption. _Shipmente of Sieger- 
land iron ore to the blast-furnace works in the Ruhr district have 
been increasing of late, and so the Slogeriang. works often ex- 
perience much difficulty in securing sufficient supplies. Spathose 
iron ore has recently met with an advance of M. nde roasted 
iron ore M.'5 p.t. e amount of orders booked by the Rhenish- 


\ 


| The total estimated expenditure of the Taff Vale Railway al! 


has been compelled to give a considerable of the ord 
received quite recently to the Siegerland and Prone las, Badan 


convention, Latest quotations for pig iron are as under :— 
Foundry pig, No. 1, M. 69; No. 3, M. 64; hematite, M. 70: 
good forge quality, M. 60; iron for steel making, M. 62 p.t. at 


works ; basic is quoted M, 62 p.t. free Rhenish- Westphalian place 
og yp 

@ prices for Spiegeleisen have been raised M, 2 p.t., an 
are as follows :—8 to 10 p, ct, grade, M. 66; 10 to 12 p. ct’ Mi. or 
12 to 14 p, ct., M. 70; 14 to 16 p, ct., M. 73; 19 to 21 p. ct, 
M. 84, all per ton free n. ? 

Blooms remain exceedingly well inquired for, orders reaching 
up to third quarter of present year. Producers do not care to book 
more contracts at present, because a rise in prices is generally 
expected ; up to date M. 104 to 106 p.t. has been quoted. Heavy 
plates are fetching migher prices in Rheinland-Westphalia and in 
the Siegerland, and sheets are hardly obtainable at less than 
M. 142 p.t. at works; several orders for the third quarter have 
been booked at M. 145 p.t. 

Except for some fresh contracts that have been secured by 
machine factories, no business whatever has been done on the 
Austro-Hungarian iron market upon the week. Neither producers 
nor purchasers show the slightest inclination to do any trade so 
long as the position of the iron market remains uncertain, as it 
is now. Excessive dulness is reported in the sheet trade ; girders, 
too, are much neglected, and bars are easily obtainable at 
95 2— in Hungary, while for Austria 102°50 fi. p.t. is generally 
quoted, 

Demand has improved on the Belgian iron market, while prices 
are a trifle higher. For instance, bars and girders for local 
demand can hardly be bought at less than 135f. to 140f. p. t. Pig 
iron, as a rule, fetches If. to 2f. p. t. more than formerly, 

So far as demand was concerned, last year’s iron trade in 
Belgium. was favourable, but the condition of prices was not 
satisfactory. Net profit of the iron works has, here and there, 
been showing a decrease, prices for manufactured articles 
not keeping pace with those for the raw materials. Belgian export 
in steel rails shows a falling off against previous years, but an 
extensive trade was done in steel plates, especially towards the end 
of the year, up to 145f. p. t. being realised. Average prices for 
iron in Belgium at the beginning and end of last year were :— 


inning 1898. End 180s, 
cs p. t. Francs p. t. 
Luxemburg foundry ee 
Common forge pig .. .. . 52 58 
Bars No. 2, export .. .. .. 130 135 
Iron plates No. 2, for export.. 140 155 
Girders, export.. .. .. .. 180°50 185 
Steel rails, export .. .. . 106 120 


in France is satisfactory ; 


The development of the iron eet 
. p.t.; for girders 180f. to 


Paris quotation for merchant iron is 1 
185f. p.t. is given. 

Throughout the past year a very steady tone has characterised 
the French iron trade ; consumption, though by no means heavy, 
was regular in nearly all branches, and prices have hardly changed 
at all in the course of the by uring the last quarter merchant 
bars were sold at 160f. to 170f. p.t. in Paris ; girders fetched 170f. 

180f. p.t. At various tenderings rails have realised 160f. to 
ae igs tires, 180f. to 190f. Py yr! pig stood at 60f. to 
64°50f.; and forge pig 54f. to 58f. p.t. at the end of the year. 

A great fire has almost entirely destroyed the metal works of 
Erlenbach Brothers in St. Petersburg; the loss is estimated to 
amount to 400,000 roubles, 








NEWPORT HARBOUR COMMISSIONER'S 
WEEKLY TRADE REPORT. 

SreaM coal is in good demand, with prices firm, tonnage comi 
in better. House coal shipments are quiet, as up to now there ed 
been very few arrivals of sailing vessels. Steel and iron works are 
well off for orders, and prices firm for finished iron and steel. 
Copper and tin continue to advance. Exports for week ending 
January 21st were :—Coal, foreign, 47,206 tons ; coastwise, 14,113 
tons. Imports for week ending Jan 24th were :—Pig iron, 
2520 tons ; old iron, 50 tons ; pitwood, 3483 loads ; iron ore, 
7610 tons ; slate slabs, 200 tons. 

Coal: Best steam, 12s. 3d. to 12s, 6d.; seconds, 11s, to lls, 3d.; 
house coal, best, 13s.; dock screenings, 7s. 9d.; colliery small, 7s. 
to 7s. 3d.; smiths’ coal, 7s. 6d. ig iron: Scotch warrants, 
55s. 1d.; hematite warrants, 603. 8d. f.o.b, Cumberland ; Middles- 
brough, No. 3, 48s. 6d., prompt ; Middlesbrough hematite, 48s. 6d, 
Iron ore: Rubio, 14s, 6d. firm; Tafna, 13s, 3d. to 18s. 6d. Steel : 
Rails, heavy sections, £4 15s, to £4 17s. 6d.; light ditto, £5 5s. 
to £5 15s. f.o.b.; Bessemer steel tin-plate bars, £4 12s, 6d.; Siemens 
steel tin-plate bars, £4 12s, 6d. to £4 15s.; all delivered in the 
district, cash. Ft age Bessemer steel, coke, 11s. to 11s, 3d.; 
Siemens, coke finish, lls, 3d. to lls. 6d. Pitwood, 16s, 6d, 
London Exchange Telegram: Copper, £67 10s,; Straits tin, £110. 
Freights, firmer, 


THE 








LAUNCHES AND TRIAL TRIPS. 


BERGENHUS ; built by, Messrs. Irvine’s Shipbuilding and Dry 
Docks Company, Limited; to the order of, Captain Andreas 
Olsen, of Bergen ; dimensions, 340ft., 48ft., 27ft. 9in.; 25in., 40in., 
66in., and 45in., pressure 160 lb.; constructed by, Central ine 
Engineering Works ; trial trip, January 19th, 

IAMANTE ; built b , Messrs. Hall, Russell, and Co.; to the order 
of, the China and Manila Steamship Company, of Hong Kong ; 
dimensions, 260ft., 36ft. 6in., 24ft.; engines, triple-ex ion, 
2in., 35in., 58in., by 39in.; trial trip, January 20th ; 15} Enotes, 

ELEANORA Mail; single deck type built by, Messrs, Craig, 
Taylor, and Co.; to the order of, Messrs. Mai] Brothers, New- 
castle ; dimensions, 278ft., 40ft. 8in., 20ft. 6in.; 2lin., 34in., 56in., 
by 39in., pressure, 160 lb.; constructed by, Messrs. M’Coll and 


Pollock. 
Srrpar ; built by, Tyne building Company, Limited ; 
*R” Steamship ar good 
gi- 


Tron Shi 
to the order of, Messrs, the R 
Limited ; constructed by, Messrs. Wallsend Slipway and 


neering Com ; trial trip, Jan ° 
Kiayo ; to o boat, lst class; built by, Messrs. Yarrow and 
. Limited ; to the order of, Austrian Government ; dimensions, 


2ft. 6in, by 15ft. 3in.; launch, January 25th, 








TRADE AND Business ANNOUNCEMENTS.—Messrs, Rutter and 
Clarke have opened offices at St. t’s Mansions, 53, Victoria- 
8.W.—Messrs. Charles Churchill and Co., Limited, havo 
opened an office at Haworth’s-buildings, 5, Cross-street, Man- 
chester, for the transaction of business in Manchester and district, 
and at an early date ae say to —_ a warehouse where American 
tools, manufactured e American houses whom they represent, 
will be shown. This Ceaneh office will be under the m ment 
of Mr. 8, H. March.—Messrs, Newsome, Pinching, and Walton, 1, 
Crutched-friars, E.C., have taken into bip Mr. W. H. 
Walton, late electrical engineer to the 4 Com ny, and 
henceforth the style of the firm will be changed from Newsome, 
Pinching, and Co., to Newsome, and Walton.—Mr. 


Henry J. A. Herrmann, M.I. Min. E., London representative of 
the Humbolt ring Works Compeny. has opened an office at 
37, Walbrook, don, E.C.—For the future the office of Mr. 


Cooper Penn and of Messrs. Higginbottom and Mannock will be 
25, Victoria-street.—The cgrecmt hitherto existing between Mr. 
M. Wells and his son, Mr. M. H. Wells, ane a of B Department, 
M. Wells and Co., terminated on December 31st by mutual 
consent, and it has been arranged that the said B Department will 
in future be carried on as an independent concern under the a 
or firm of The Henry Wells Oil Company, Imperial Oil Works, 








shipments were made at the close of last week to Monte Video, 





Westphalian pig iron syndicate is so large that the said convention 


Deansgate, Manchester, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Jan 12th. 

Tue stock of money in circulation increased 
from 1121 million dollars a year to 1897 mil- 
lions now. Commercial failure liabilitiesamounted 
in 1897, to 130,000,000 dols.; last year 130,000,000 
dols. Bank clearings ine: d in same time from 
57,000 millions to 68,000 millions. Fie 4 gold 
holdi increased from 161,000,000 dols. to 
246,000,000 dols. Bank clearings for December 
showed a gain of 234 per cent. over December, 
1897. The increase for all of 1898 was 20 per 
cent, over 1897. The value of mineral products 
increased by 60,000,000 dols. The increase in the 
value of pig iron was 20,000,000 dols, There 
were sold at the mines 100,000,000 tons bitu- 
minous coal at 60 to 65 cents per ton. The 
iron trade has started on Sener bound, which 
will reach a limit that a | in existing capa- 
city as soon as the usual ordering is done for 
spring and summer consumption, Construction 
material, such as beams, angles, plates, and 
channels, have advanced in price under a demand 
of extraordinary proportions, The engineering 
enterprises in view or now under way call for 
very large quantities. Much has been already 
contracted for, but much yet remains to be pur- 
chased. The peculiar feature of recent business 
is the large amount of work that comes in small 
orders, e plate mills are even now unable to 
promise deliveries when desired. Two sources of 
demand promise to be very heavy—to furnish 
steel for cars and steel for bridges. Quite a 
number of railroad companies are now correspond- 
ing to get best terms for steel cars. It looks as 
if there would be as rapid a supplanting of 
wooden cars as the shop facilities will allow. The 
Carnegie people expect to be making a cars 
a day as soon as they get started. Bar mills are 
full of work everywhere. Billets are quoted 
16°50 dols, at mill; steel rails, 19 dols. Large 
lots of merchant pipe are selling for export. Two 
or three big combinations are getting into line— 
the latest the steel and wire combination. At 
present all consuming interests are making 
calculations, which are largely in the nature of 
guesses, as to what they will want in 1899, and 
the probabilities are that large orders will be 
placed during the next two months to measur- 
ably cover, 








ENGINEERING NOTES FROM 
SOUTH AFRICA, 


(From our own Correspondent.) 


THE new zoey opens with every prospect of an 
active development in the gold-mining industr: 
of South Africa, On the Witwatersrand I thin 
we may look forward during 1899 to the com- 
mencement of the serious exploitation of the 
second row of deep levels and enormous expendi- 
ture upon plant and material which the enterpri 
will entail. Over 6} millions sterling have been 
paid by the Witwatersrand mines during 1898 in 
the shape of dividends, and this enormous return, 
amounting to over a third of the total value of 
the gold output cannot but stimulate the invest- 
ment of capital. Two new deep-level companies 
will enter the crushing stage in a few weeks’ 
time. There is not much vigour about mining in 
the outside districts of the Transvaal, and they 
will probably have to wait for a revival of activity 
until the next market boom. Mining is being 
pushed forward briskly in Rhodesia, however, 
and a lot of machinery is going up there. Mr. 
C. T. Roberts, a well-known engineer, and 
— — bey Salis wnt Chamber of Mines, 
just publi a review of mini ts 
in Mashonaland, He arrives at ae coniion 
that ‘‘the gold industry of Mashonaland has a 
safe and brilliant future before it.” In Matabele- 
land the mines have already reached the stage of 
an output, and unprejudiced observers consider 
that schemes so far declared must be fairly 
promising. On the whole, then, South Africa 
ought to furnish a good market for mining 
machinery during the coming twelvemonth, 

Apart from gold and diamonds coal is now an 
important item of South Africa’s mineral 
resources, thanks to the development of the 
Natal coalfields, Shipments have again been 
very brisk from Durban lately, and it is hoped 
that the proposals of the Government Commission 
ony to inquire into the conditions of the 
industry will have a very good effect. . The 
recommendations of the Commission principally 
deal with native labour, and a system of - 
tion is proposed which, together with the 
abolition of “touting,” would make it at once 
cheaper and more plentiful. The Commission 
also recommends the Government supply of 
explosives for blasting purposes at cost price, the 

uction on the railway rate for coal by 10 per 
cent,, and a rebate one-third upon railway 
rates for coal intended for bunkering. Other 
pro are for the installation by Government 
of hydraulic capstans on the wharves at Durban, 
and for the abolition of ali wharfage dues on the 
export of coal, and all dues on steamers 
entering the inner harbour for bunker coal only 
for their own use. It will be seen that if this 
programme is carried out it will mean a very 
substantial assistance to the coal industry of 
Natal at the expense of the general taxpayer. 

I may mention that some of the South African 
newspapers comment very severely upon the 
absence of English agricultural implements and 
machinery at the Grahamstown Exhibition. They 
declare t this is a lack of enterprise all the 
More remarkable because the few machines dis- 
played have led to extensive sales amongst 
— 

e Johannesburg Town Council is applyii 
for a contract for aatele trams, tai 








INSTITUTE OF MARINE ENGINEERS. — The 
members of this Society held their tenth 
annual conversazione at the Town Hall, Strat- 
ford, E., on Friday last. In addition to a 
short address given by Mr. John Inglis, LL.D., 
the President, the ings included a 
dance and organ recital. 





THE PATENT JOURNAL. 
Condensed from “ The Fn a Oficial Journal of 
‘a‘ents,” 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated” the 
name ai of the comm party are 
printed in italics. 
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641. Fine Tenper, L. V. Lacroix, Brighton. 

642. Sappie Ciorns, C. H. % ; 

643. Gummine App.iiance, J. H. Smith, London. 

644. Boxes for NegpLework Appliances, F. Wein- 
traud, London. 

645. Mosaics, C. E. Sturt, Wanstead, Essex. 

646. DECORATING EARTHENWARE, W. Maguire, Stoke- 
on-Trent. 

647. Recor, Mecuanism for Smact-anms, The Dansk 
Rekylriffel Syndikat and J. 8. Schonboe, Berlin. 

648. Sarety Device for Taps, J, Rickerby and 8. G. 
Leach, Carlisle. 

649. Arracuine O1Lcans to Cycies, R. L. Joynt, 
Dublin 


650. Gas Lanterns, W. R. Clay, Farnworth, R.8.0. 

651. YaRn-sizina Macuiyes, 8S. Crighton and J. T. 
Haworth, Manchester. 

652. ROLLER - BLIND Furniture, A. Eckersley, Man- 
chester. 

658. Buryers, Richmond and Co., Limited, and E. W. 
T. Richmond, Liverpool. 

654. Ovens, T. M. Lynch, Liverpool. 

655. ReLgasina EvectricaL Switcues, F. P. Cox, 
Liverpool. 

656, Switcnes, F. P. Cox, Liverpool. 

657. Ececrricat Fuse Hoxperr, F. P. Cox, Liv 1. 

658. Motors, A. Harcourt and M. H. Rowland, 
London. 

* Domestic Frreptaces, W. T. Allen, Birming- 


m. 
660. MmeTaLtic Bepsrgaps and Corts, J. E. Hoskins, 
Birmingham. 
661. Macuines for Cootinc Grain, R. J. Behringer, 


ow. 

662. SHoxs, B. Saria, Liverpool. 

668. Hanpite for Pressina-tron, E. Reis, Baden, 
Germany. 

664. Fites, E. Whiles, Birmingham. 

665. Wravinc Mecnanism, R. L. Hattersley and 8. 
Jackson, ——- 

666. Lamps, A. Mackenzie, Glasgow. 

667. Drivine Gear of Cycies, W. G. Perks, Man- 
chester. 

668. Gas and Ort Enornes, A. E. A. Brown, Notting- 


669. Dippinc Framx for Corrections, V. A. Yecker, 
Manchester. 

670. Dyzinc Process, J. T. Reid, Manchester. 

671. Kuives, H. Oakes, Stafford. 

672. ELectric Dynamos, H. W. Wilson, East Dereham, 
Norfolk. 

678. Gear WHEEL 
Wolverham " 

674. Papgr-Fotpinc Apparatus, A. N. Dunlop, 


Construction, T. H. Parker, 


ow. 

675. Srergoscoric Cameras, A. L. Grimshaw, Man- 
chester. 

676. Sanitany Powper, J. Mumford and G. H. Yar- 
wood, Manchester. 

677. TREADLE - PROPELLING Geran, &c., R. Westall, 
London. 

678. Furniture Castor, W. Pass and E. F. Hull, 
Kettering. 

“« Discs for Po.isninc Leatugr, E, Whittle, 

n. 


680. Wi~pow-sasu Fastener, R. L. Young, Glasgow. 

681. Motors, A. Hein, London. 

682. AcgTyLene Gas, E. Seiffert and J. D. Tomlinson, 
Manchester, 

683. Cycies, W. Brown and W. Brown, Ltd., Bir- 
mingham. 

684. Ratt Ciganer, C. H. Mounsey and J. F. Walsh, 
London. 

685. PotisHinoc TaBue Knives, C. Quentin, London. 

686. INFLATION of Pyeumatic Tires, A. I. McCullah, 


London. 

687. Sprinc VatveE, J. W. Moore, London. 

688. Jerseys, E. E. Wilkin and H. ParkerandCo., Ltd., 
London. 

689. Cyrcie Sapp.es, W. A. Lam: 


ugh, London. 
690. Forminac Eyes on WIRE 


pes, E. H. 


London. 

691. Gor Civss, F. E. Goldsmith, London. 

692. CatcuLaTine Device, G. B. Froom, London. 

698. Putters, K. E. Norie, London. 

694. Courtine RaILway Rotuixa Sroc«, J. Jenkins, 
London. 

605. Merattic Bepsreaps, 8. I. Whitfield, Birming- 


696. Opzninc Draw-orr Taps, F. Hughes, London. 

697. Macuine Sueep Suears, W. W. Virtue, London. 

698. Stoves, C. Bouckaert and G. Tondreau, on. 

699. Furnaces, Tinker and Holliday, Limited, and W. 
Cardno, London. 

700. TueRMomerers, L. F. Comitti, London. 

701. Gas - GENERATING ApPpaRaTus, C. 8S. Forbes, 
London. 

702. Puriryine Gas, C. 8. Forbes, London. 

703. Covers for -Pxgzgumatic Tvupes, R. D. Brown, 


Tyler, 


London. 

704. Movina Emprorpery Frames, H. ‘J. Weinberg, 
London. 

705. Carnpurettors, J. T. Kellett, London. 

706. Laces for Boots, &c., M. and M. Dawbarn, 


London. 

707. Lamps, H. H. Lake.—(Blectro Lamp Company, 
United States.) 

708. Txstrisc Connections in Pipss, P. Bucher, 
London. 

709. Sarety AtracuMENTs for Stamprnc Pressgs, T. 
A. Dicks, W. A. Warman, M. H. and I. H. Fischer, 


London. 
710. ELgcrricaLLy ConTROLLING MecuantcaL Movr- 
ments, P. E. E. Raverot and P. F. L. Belly, 


London. 
ee Trrgs, W. Schneider and J. Woods, 
ndon. 
big Pas my or Toy, C. W. Reece and T. H. Gaskin, 


ndon. 

718. Curtine Hovgs in Borter Prarss, J. W. Brans- 
ton, London. 

714. SiewaL, H. E. A. Cousin and J. H. Rochatte, 
London. 

715. Device for Exursitixc Postcarps, 8. Wull- 
schleger, London. 

716. Spanners for Macutngs, C. and H. Marchiitz, 
London. 

717. Dryive Apparatus, C. A. Sahistrém, London. 

718. Process for DistitLixe Liquips, C, A. Sahistrém, 
London. 

719. Cycte Sappigs, G. A. Youngman, London, 

720. Cycie Lusricator, H. Lucas, London. 

721. Mattressgs, O. Schrédor, London. 

722. Bucxigs, E. Bally-Prior, London. 

= Derectine Pressure in Boriers, J. Carmadine, 
un., ig. 

724. Expiosion Ener H. H. Lake.—(D. Wachtel 
and P. Stoltz, Germany. 


725. Grapyegws, G. Draper and W. J. Murphy, London. 
bs = TuHEermometers, G. A. Simmons, 
mndon. 
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727. ILLUMINATED S1ens, E. A. Ashcroft, London, 
728. SHave Hooks, W. " 
729. Game, W. Henry and W. F. Bentinck-Smith, 
Gravesend. 
780. Axies, J. Garwood and R. Croft, Fakenham, 


No lb 
781. Cootmne Liquips, G. R. Seton, Leytonstone, 
Essex. 





782, WasHino Borrizs, H. Bennett, Croft, near -Dar- 
nm, 
788. Enocines, W. Rowbotham, Shepperton, Middle- 
sex. 
734. Fooruoips for Staircases, &c., G. F. Arth 
London. ; in 
735. pg toe Apparatus, J. Hope and W. E. Buck- 


y, Liverpool. 
736. InpIca11ING Speen, T. W. McLeod, Liverpool. 
787. Enornes, T. R. Marsden and Platt Bros. and Co., 


Limited, Manchester. 

738. | C. J. Bagley and T. Williams, Stockton- 
on-Tees. 

789. Frame for Bunkers, F. Woollons, Stockton-on- 


‘ees. 
740. Paeventinc Dust Lopoino on Srairns, J. E. 


Winter and A. Rodgers, Glasgow 


+ ere Water Cossr, J. &, Helyer, 


1 2, 
742. VecETABLe Cooker, C. A. Brook, Glasgow. 
748. Pwgumatic Tires for Cycies, H. Wilson, Wolver- 


74. 
e. 
745. SHEET-PILING Mecnanism, W. R. Smalley, Man- 
chester. 
+ Rests for Pianorortss, W. L. B. Hall, Birming- 
m2, 
—— for Tooxs, P. J. Wilson and G. Bramhall, 


n. 
K Mecuanism, T. I. Gray, Newcastle-on- 


748. ‘ STONE - DRESSING Macarnes, G. Anderson, 
749. Removine Ink from Typz Routers, G. Moore, 
750. Cycies, W. Ivy-Rogers, Oscott, near Birming- 
751. Furnaces for Heatixo Ixcors, H. McMillan, 
188 ‘Drax mae J. T. Reid and H. Thorp, 


758. Macuings for Maxine Fire-Licuters, C. G. Sat- 
terthwaite, Manchester. 

754. Door Fastewer, T. Jackson and E. Withington, 
Winton, near Manche-ter 

755. Reriectors, J. kudge, Dursley, Gloucester- 


shire. 
See for Borriinc Ligquips, F. G. Riley, 


jon. 

757. PADDLE-WHEEL for PropgLiine Sutps, J. Farns- 
worth, Sheffield. 

758. Creatine Force by Water, J. Farnsworth, Shef- 


eld. 
759. WasHine Coat, A. Woodruff and W. G. Robinson, 
Barnsle: 


y- 
760. Hasps for Trunks, J. Bates, Wolverhampton. 
761. Rockne and GaLLopine Horszgs, J. T. M. Hircock, 


762, Brake for SusPENDED Suutrers, J. Thompson, 


jon. 

768. Gairers, M. E. Jones, Bushey, Herts. 

764. — for AUTOMATIC Ts LecRar HY, J. W. Willmot, 
mdon. 

765. Castors, J. Pollock, London. 

766. DeTACHABLE HANDLE Bar, W. Ross, Bradford. 

767. Pweumatic Trex for Boors, J. Williams, jun, 


London. 
768. Drum Coo.ers, C. Miiller, London. 
769. AcipiFicaTiIon of MiLk fur Maraarivyeg, C. Miiller, 


London. 

770. Sprouts for Cans of Liguips, J. Lilienthal, 
London. 

771. ApPaRatvsforCurrine PLastic MATERIAL, E. Howe, 
London. 


772. Firg Blowgrs, R. Williams, London. 

778. Cicaretrss, D. J. Deliyannis, London. 

774. Massace Macarng, W. W. M. Hickey, London. 
775. Propuctna ANIMATED PicturEs, C. Raleigh, 


London. 

776. Grass Cuimneys for Gas Lamps, R. Roderick, 
London, 

777. Extracting Gotp from Orgs, R. Kirkman, 
London. 

778. InTgRNaL ComBusTION EwsNoines, A. Craig, 

779. Taxinc Personal Dimensions, H. Heusser, 
London. 

780. Driving Gear for VeLocipepes, H. Striibe, 
London. 

781. Storine Ecos, T. N. Ellerker, London. 

782. Orn Lamps, J. West and H. J. W. Raphael, 
London. 

783. PHotocRaPHic Dark Suiipgs, J. W. Debenham, 
London. 

784. ACETYLENE Gas Generator Apparatus, A. H. 
Simpkins and E. C. Lee, London. 

786. Toot Bacs for VeLocipepgs, F. 8S. Buckingham, 
London. 

786. Sasu Fasteners, F. Algar, London. 

787. Skirt Binprinos, C. L. Sulzberger, London. 

788. HorsgsHors, H. O. Roberts, London. 

789. Brrap, L. Dondy, Live 1. 

790. Restnignt Tires for Veuicies, H. C. Crane, 


London. 
791. REFRIGERATING Macuings, F. W. Tannett-Walker 
and D. London. 


792. DUsT-ARRESTER, E. L. Benjamin, London. 
793. a" for Rattway VeHIcigs, H. F. Flux, 
on. 
794. Apparatus for Promotine GrowTs of Harr, J. Y. 
7 h —{ The International Chalice y, Dni 
tates. 


-) 

795. PREVENTING FRAUDULENT RE-vsE of Langs, G. H. 
Jones, London. 

796.- Vatve for Pygumatic Tires, A. Drucker, 
London. 

797. SHavine Bow , J. Plisson, London. 

798. VEHICLE AxLgs, F. Gross and J. W. Wailes, 
London. 

799. es Tae Macuing, H. Bohmken, 





828. Grinpinc Wire on Carp Ftats, J. Haley, 


$24. Viotin Cuin Rest AtracuMents, J. Byrom, 
Liverpool. 

825. ELECTRICAL MEASURING INSTRUMENTS, A. F. Harris, 
London. 

826. Puzzux, A. L. Morrell, London. 

827. AceTyLenE Generators, J. and B, Aykroyd, 


Bradford. 

828. Gairers, W. P. Cummings, Bristol. 

829, Drarrinc Patrerns for Loom Dosstss, F. Helli- 
well, Burnley. 

830. Fivsainc Apparatus for Stop - water CLOSETS, 
L. Marsden, Burnley. 

881. Luccace Carrizgr for Cycizs, T. 8. Dean, 
Attleborough, Norfolk. 

882. Prope.ier Snarts, J. Mollison, G! we 

888. CenTRIFUGAL Pumps, E., F., and W. Marsh, Man- 


chester. 
834. SutpHuR Banpaces, J. Young, Currie, Mil- 
lothian. 


Ma.tixc Apparatus, J. Y. Johnson. 
t fuer Pneumatische Maelzerei, Ger- 





835. Pygumatic 
HThe Syndi 
many.) 

836. Street ApverTisino, H. J. Bowland, London, 

887, — Brakgs, A. Jordan and J. G. H. Browne, 

mdon. 

838. Lasts, H., J., and F. Davey, London. 

839. Protective PassENcERS in Cass, W. Dickson, 
London. 

840. Sarery Lamp Device, J. Sanders and H. Squire, 
London. 

841. Box-coverinc Macuines, H. Inman, London. 

842. Povttry Crammers, 8. H. Bath, London. 

843. Resgrvork Fountain Pens, T. O'Connor, 
London. 

844. VenicLe Wee s, J. W. Howard, London. 

845. ILLUMINATING APPARATUS for PHoTooRapus, B. 
Acres, London. 

846. IncrEastne Pressure of Service Gas, B. Acres, 
London. 

847. VeLociprpes, E. Verschave fils, London 

848. IncanpescenT Gas Mantes, H. H. 
Kaenopff, Germany.) 

849. PropeLiinc WuHests, A. Averly. London. 

850. WaTerproor Canvas, W. H. Good, London. 

851. AceTyLeng Gas Lamps, H. A. and R. H. Griffiths, 


ake.—(M. 


on. 

852. DoUBLE-BARREL Drop-Down Guns, W. H. Brighton, 
London. 

858. Cycie Tires, R. Schultz, London. 

854, Cooxine VessELs, G. P. Myers, London. 

855. Dryinc Suaar, E. Casper, London. 

856. Disc ADsustMENT for Batt Brarinos, E. De Toni, 
London. 

857. WaTER-TUBE Steam Generators, 8. Strickland 
and Co., Limited, and W. Cross, London. 

858. Tension Devices for Straw Trussers, I. Ba‘l 
and J. J. Mayor, Live 

859. Wincues for Passine Yarn through Liqurps, T. E. 
Schiefner, London. 

860. Bortne Birr for Rocks, A. M. Clark.—(J. Urbanck 
and Co., Germany.) 

861. FasTENING Piscunr Howes in Laprgs’ Skirts, 
A. W. Pyke, London. 

862. Treatina Borarss of Lime to obtain Borax, C. 
Bigot, London. 

868. Compressine Arr, J. W. Dunsany, London. 

864. Execrric Arc Lamps, W. J. L. Sandy and T. 
Geer, London. 

865. Rotary Encrines, D. Carter and C. J. Smith, 
London. 

866. Frxine Suxers of Giass, F. B. Rendle, London. 

867. GoverniInc Enotnes, P. A. Low and Willans and 
Robinson, Limited, London. 

868. Topacco Pips, T. Cuthbert, London, 
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869, Trousers, P. R. J. Willis—(W. F. McFarland, 
United States. 
870. PLant Lapets, C. E. West, Roundhay, near 


871. Stgam Boriers, G. A. Nussbaum, London. 
872. Hanp-stitcHINe Macurng, F. Ktistner, London. 
873. ATMOSPHERIC Gas Burners, T an, Brad- 


ford. 
~* Paper Hotpers, BE. C. Windle and W. Deakin, 
875. AuTomaTic Freeper for Poutrey, J. H. Sutcliffe, 


Ripley, Yorks. 
876. Suipinc Wrnpow Sasues, W.I. Belcham and J. 
ush, London. 
877. WateR-cLoszt Apparatus, J. Shanks, Glasgow. 
878. InpicaTInc CoursEs of VessEs at Nxa, E. P. F. G. 
Grant, Nuneaton. 
= Free or Sprocket WHEgL for Cycizs, J. Gourdie, 


Ww. 
880. SasH Winpows, J. A. Liddle, Glasgow. 
881. ApsusTaBLE Cover for Wacons, J. Mutch, 


Glasgow. 

882. Gotr Grip, C. L. Millar, Glasgow. 

883. CycLe Sappies, J. B. Brooks and J. Holt, 
Birmingham. 


884. SINGLE-TRIGGER SmALL-aRMs, J. Carter and H. 
Bruntnell, Birmingham. 
885. MgeTaLLic Bepstgaps and Cors, J. E. Hoskins, 


B : 
886. “‘ THe Seg-a-siipe,” F. W. Pilditch, Birmingham. 
887. Paorocrapay, J. E. Thornton and C. F. 8. Roth- 
well. Altrincham. 
Courtine Puirers, A. Riekmann.—(G. B. Parker, 
United States.) 
889. CLaAY-DREDGING MacuINE and Brick Press, J. G. 
Harster, Glasgow. 
890. Sarety Pins, T. H. Terheege, Coventry. 
891, Girt Drawine Frames, J. White and the Firm cof 
‘o} e and Clegg, Limited, Halifax. 
892. BINDINGS for Skirts, C. Marx and A. R. Fish, 





on. 

800. Covertnc Boxes with Paper, 0. Robi \ 
London. 

ee ee InstRuMENTs, D. D. Esson, 


on. 

802. Preventine Vessets Sivxine, F. G. Broughton, 
London. 

808. Coat, C. W. Leux, London. 

804. Stzam Generators, J. G. A. Donneley, London. 

805. Cartripcr Packarrt, E. C. R. Marks.—(&. G. Park- 
hurst and L. B. Warren, United States.) 

806. Cycte Tupes, G. C. Marks.—(H. Adler, South 
African Republic.) 
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807. — Cuatns, T. Slack and T. Whitaker, 


toc! 

808. Firm Wasuer, B. L. Hurst and J. McClure, 
London. 

809. Piston Rives and Sprinas for Same, H. Carlisle, 


Sheffield. 

810. Propuctna ORNAMENTAL Goons, O. St. L. Davies, 
Manchester. 

Heatine Fiowger Sranp, M. Deutschmann, 


Berlin. 
a Loom with Muttrp.e Drivine Gear, J. Gtisken, 


818, ELECTRICAL SIGNALLING and TELEGRAPHIC APPA- 
Ratus, J. C. er, E. Renz, and P. Lippold, 


es ORNAMENTAL Wrxpow Stranp, W. L. Robertson, 


ton. 
815. Cuurns, L. Drake, n-on-Thames. 

816. Pennotpsers, W. J. " -on-Thames. 
“ ae = ee Dritiisc Macuines, A. 
° . W. Van Wagner, Kingston-on-Thames. 

818. THIMBes, C. E. Nes, Birmingham. 
819. Cyrcizs, O. Birmingham. 
820. Cork Rine, J. W. Dawson and J. Gillibrand, 


Black 

821. CorsEt, A. Bowers, Edinburgh. : 

822, DisTRIBUTING Antiseptic Liquips, J. H. Williams, 
Liverpool. 


893. Strgam GeneRATORS, J, Green and J. Roberts, 
Liverpool. 

894. ORNAMENTAL Errects in Lacr, E. T. Broadhurst 
and A B. Smith, Manchester. 

895. PHotocrapHic Cameras, G. Wishart and F. Mac- 
kenzie, Glasgow. 

896. Tung Stoprer, W. Ward and H. J. Waterston, 
Newcastle-on-Tyne. 

897. Barts for Fisninc Purposes, W. Smallwood, Bir- 
mingham. 

UID- PRESSURE RoTaRy Enoinge, W. Mair, 
Dundee. 

899. Cuimnegy-pot Cap, T. Walton, Manchester. 

900. Szcurrne Lapigs’ Heap Gear, C. Moseley, 
Sheffield. 

901. Draivine Gear for Cycrgs, 8. O’Brien, Dublin. 

Sroprers for Preserve Jars, A. Carswell, 


iw. 
908. LEPHONE EXxcHANGE SwitcHBOARDs, A. 
Eckstein and W. A. Guthrie, Salford. 
904, SEDIMENT sa Process, J. H. Smith and 
H. Lomas, Birmingham. 
905. SHow1ne the Water Lever in BorLers, J. Murrie, 
Glasgow. 


906. MaGngTo-ELECTRIC GeNERATOR, G. W. T. Shrubs- 
hall, Thornton Heath, Surrey. 
907. TRANSMITTING PRINTED TELEGRAPHIC MEssaGEs, 
ann, London. 


O11. Tare and VaLvas, W. R. Stevens and 'E. White, 
on. 
912. TuBULAR BorLers, W. P. Thompson.—(P. Holmsen, 


Norway.) 
918. SroraceE Brws for Gram, A. W. W. Miller and J. 
Atherton, Liverpool. 
914. Ammonium Nitrats, J. Boultor., Manchester. 
915. Screens for the Hatr-rone ENGRAVING PRocrss 
H. Lyon, Manchester. 
916. Brakes for CyLinprr Printine Macuryers, D. T. 





Powell, London, 
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17. Matytarnine a Constant LEvgL on Sarps at Sxa, 
R. W. Jenkins, London. 
918. ExcLosep Execrric Arc Lamps, W. J. Davy, 


ndon. 
919. SuppyLinc AgRaTED Liquips, F. B. Mills, 
mdon. 
920. Seearatine the Yoiks of Eeos, 8. Guiterman.—- 
H. M. Guiterman, United Stat_s.) 
921. Treatinc Hipgss, J. Dunn and G. H. James, 
London. 
922. ~ ge for Hotpine Cart Lamps, F. W. Caunt, 
mdon. 
923. Hop-wasHina Macuines, A, and A. J. Eade, 
London. 
924. Ventitator for Heap Coverinas, I. Goldman, 
London. 
Converters for SINGLE - PHASE ALTERNATING 
Currents, M. Deri London. 
926. Stopprnc Tramcars, F. H. Jackson, London. 
927. “ng and Workine Butrer, A. Marsden, 
ndon. 
928. Loom Sautties, T. J. Holden, Burnley. 
929, Trouser Hoxipger for Cyciists, M. Mendtner, 
Birmingham. 
930. Roap Veuicves, E. T. Wainwright and J. Gordon, 
Birmingham. 
931. Dress Preservers, G. Kirmse, London. 
932. Tungs, J. A. Hampton and H. Keates, Birming- 


ham. 

933. Apparatos for Sicutrne Picturss, W. 8S. Simpson, 
London. 

934. EvecTricaLLy TRaNaMiTtina OrpgRa, A. U. 
Aleock, London. 

935. DRAUGHT - REGULATING Apparatus, H. L'Amie, 
London. 

986. VeLocrpspgs, J. Lundéa, London. 

987. Motor Veuicies, E. Ktthlstein and J. Volmer, 
London 

988. Propuction of AcrTYLenge Gas, C. Barnett, 


London. 

939. Jackets, A. Humphries, London. 

940. Comprex Carsipe and Gas, C. de Ricaris, 
Londoa, 
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941. Automatic Dgiivery of Sewacr, E. Brown, 
Burgess Hill, Sussex. 

942. Pustic Urtnazs, W. E. and H. E. Mason, Man- 
chester. 

948, Securtne Sroprers for Borries, L. M, Lewis, 
London, 

944. Taxtnc PsorocrapHs in Naturat CoLours, A, 
Lander, Canterbury. 

945. Suppcy Cisterns, C, J. Capponi, London. 

946. Boor Toncur for Lacep Boots, J. F. Golding, 
Bristol. 

947. Evectricat Furnaces, J. Bastick, Leeds. 

948. Taousgrs Borrom Protector, J.C. Sills, Middles- 
brough. 

949. Mawuracture of Lucirer Matcuss, R. H. Jude, 
Newcastle-on-Tyne. 

950. Kriss, O. Wundrack, Bonn-on-Rhine, Germany. 

951. Fenper for Surps, J. Dawn and E. Bacon, 
Grimsby. 

952. SrgaM-HeaTED INcuBATOR, H. Bostock and J. J. 
Leurs, Stafford. 

953. Skip SHogs for Roap Veaicues, W. G. H. Sedwell, 


954. PorraBLe Cycite Rest, J. Mitchell and F. 
Wheeler, Aston, near Stone. 

955. Couptines for Traction Enoings, J. Zieber, 
Kingston-on-Thames. 

956, AUTOMATIC ARRANGEMENT for CouPLING TRUCKs, 
S. L. Walker and F. W. Wilson, Bradford. 

957. ScREW-MAKING Macutnes, R. M. Woodhead and 
C. W. Hollis, Nottingham. 

958. Brususs for CLeansine Toss, J. W. P. Chadwick, 
Manchester. 

959. PHotocrapHic Paint and Pirate Wasuer, G. A. 
Carruthers, Weymouth. 

960. Sanrrary UtensiL, J. McLaren, Dersingham. 

961. Rorary WuHegts, A. L. Kendrick, Birmingham. 

962. Exvecrarc Arc Lamps, W. Crudgingtoa, Bir- 
mingham. 

963. Dress Fastentnos, W. J. Edkins, Birmingham. 

964. Couptinc for RatLway VEHIcLEs, G. R. Powell, 
Bristol. 

965. Seats for Tramway Cars, J. McElroy, Glasgow. 

966. Gear Casgs, F. Bullock, Manchester. 

967. View Frinper for Agtists, G. M. Garfitt, Oldham. 

968. Saop INTERNAL FitriNos, T. Scotland, Tollcross. 

969. WatTEeR-TUBE Steam GENERATORS, J. M. Hurd, 
Glasgow. 

970. Forks and Batt Berariyes for Cycres, J. B. 
Dunlop and J. B. Dunlop, jun., Dublin. 

971, Lec Rests, E. Spinney, Tunbridge Wells. 

972. Fayinec Pans, J. H. Kendle, Bognor. 

973. Brewers’ Barret Tap, W. E. Lightwood, Bir- 
mingham. 

974. PrepayMent Excecrriciry Meter, E. F. Terrey 
and C. H. I. Phillips, Bournemouth. 

975. RecuLaTinc OpEntincs in Revo.utTion Counters, 
R. M. and C. E. Chambers, Belfast. 

976. Waaows, A. Christie, G w. 

977. Trimminc ATTaCcHMENTS for Szwinc MacsInegs, 
The Singer Manufacturing Company and W. Mort, 
Glasgow. 

978. Spike Macutngs, G. Barr, Canada. 

979. Fitterinc Water, T. W. Smith, London. 

980. SmoxeR's INDISPENSABLE, J. Yeadon, Failsworth, 
near Manchester. 

981. Borrom Bracket of Cycie Frames, W. Bettis, 


London. 

982. ew for VarnisH Cans, C. R. Gorringe, 

ndon. 

983. Enornr, W. McHarry, London. 

984. Corset, E. Kohlmetz, London. 

985. CoIn-FREED Apparatus, A. Hurter, London. 

986. Propucina Printinc Piates, R. Bayer, London. 

987. Borter Tose Cieaners, A. J. Boult.—(%. C. St. 
John, United States.) 

988. Rartway Permanent Way, W. K. Birkinshaw, 
London. 

989. Tcpinc for Covertnc Cores, H. J. Doughty, 
London. 

990, Buttons, E. Marshall, London. 


991. WINDOW-CLEANING AppPLIaNce, &c., G. Nobes, 
London. 

992. Vatves for Pneumatic Tires, G. F. Griffin, 
London. 


993. OpricaL Prosection Apparatus, W. L. Campbell, 
London. 

994. Fotpinc or CoLLApsIBLe Boxes, W. J. Rogers, 
London. 

995. Rotary Morors, G. Green, A. Gower, and R. W. 
Vardy, London. 

996. Distance RecorpEr for VexicuEs, A. C. Brockies, 
London. 

997. Knrrtine Macuings, J. D. Hemphill and W. W. 
Radcliffe, Londo. 

998. Macuines for Rotiinc Cicars, C. B. Schultz, 
London. 

999. Nur Locks, T. and J. Broadbent, London. 

1000. Fexprrs for Printinc Pressxs, J. F. McNutt, 
London. 

1001. Execrric Heaters, E. F. Porter, London. 

1002. Press for Breap, J. T. Coward, London. 

1003. Book Rests for Invauips, E. H. B. Hughes, 
Liverpool. 

1004. TRANSPORTING CrcLE WHEELS, F. L. Impey, Bir- 
ming . 

1005. PrevENTING InsuRyY to OPERATORS On SCUTCHERS, 
J. Hadfield, Manchester. 

1006. Tune CoTrers, B. A. Hjorth, London. 

1007. | :-jaracaaaa, Macuines, A. A. Pindstofte, 
London. 

ae Inruato 7s, H. H. Lake.—(F. H. Deknatl, United 

tat+s.) 

1009. Piva Cocks, L. C. Daumas, London. 

1010. Apparatos for AERATING LiquiD, J. H. Hunter, 
London. 

. SPEED - CONVERTING Mecuanism, 8, Lemaire, 

London, 





_. Borris Sroprers, H. H. Leigh.—(@. Dubera, 
ia. 
1018. Macuine for Breakxine Cokes, 8. Stevenson, 


1014. Wixpow Sasues, B. Hausmann, London. 

1015. Puoroerapuic Fits, A. M. Clark.—(R. Fleischer, 
Germany.) 

1016. Tricycies, A. M. Clark.—(7. N. Brosnihan and 
F. A. Millett, United States.) 

1017. Manuractuer of Sauts of OxYHALOGEN ACIDs, 
P. Imhoff and Lhe United Alkali Company, Limited, 
London. 

1018. , ee of Exastic Tires, G. H. Deeks, 

ndon, 

1019. Lasets, G. H. Jones, London. 

1020. Propuction of Carnuretren Gas, B, J. B. 
Mills.—(Za Société Anonyme des Fontaines & Gaz, 
France.) 

1021. Batt Beartnas, J. E. Storey, London. 

1022. Disptay Box, A. M. Hance, London. 

1023. ExTermMinaTinc ScaigongeuRA Laniogra, A. 
Marxen, London. 

1024, DyNamomErrRicaL Apparatus, H. Bouron, 
London, 

1025. Porrery Printing Macartnes, G. Bakewell, 
London. 

1026, Hear Rapiation from Fire-crates, J. W. Bowley, 


naon, 
1027. Macutne for Maxine Cicars, J. R. Schmitt, 


ondon 
1028. Locks, 8S. Shaw, London. 
1029. Consistent Grease Propucrs, F. Biedermann, 


ndon. 
1080. Bacs for Deronatine Purposss, 8. Smorowski, 


ndon. 
1081. Enorngs, C. L. Weihe, London. 
1082. SuspenpgeRs for Lapres' Dresses, F. G. Tuck, 
London. 
1083. CoLourrne Matters, J. Imray.—(La Société 
L. Durand Huguenin et Cie., Franee. 


1034. INDOXYL - METHYLKETONE, ©. Imray. — (The 
Farbwerke vorials Meiater, Lucius, and Briining, 
Germany.) 

1085. Starcu, C, F. Cross and J. 8. Remington, 
London. 


1036. Apparatus for Deep Bortno, J. Vogt, London. 

1087. InstRUMENT for ExTRACTING PaRTICLES Of FOREIGN 
en from the Err, W. Brown and G. Adie, 

mdon. 

1038. Giasswarp, C. E. Blue, London. 

1039. Paoractinc a Suip’s Compass, E. 
London. 

1040. Fivg Sroprgrs, J, W. Fleming, London, 

1041. Treaps for Ram.way Carriaems, A. Spencer, 
London. 

-_. Liguip - conpuctTING Piprs, J. Backhouse, 


A Wood, 


on. 
1043. Ficrerine and Srrarninc Apparatvs, W. Pearson, 
London. 
1044. Swircnes, R. A. Sloan and J. E. L. Barnes, 
Liverpool. 
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1045, pega Puncn, J. L. Taylor and A. Jones, 
mdon. 
1046. Compinep Box and Lip, G. F. Symonds, 
London. 
1047. UnprrGrounp Conpvuits for Exgectric Con- 
puctors, G. W. Sutcliffe, Maple, vid Stockport. 
1048. Maxine Soiip Bricks from Maonetic Iron 
Sanp, T. N. Muller and J. E. Stead, Middlesbrough. 
1049. Vacuum Propsiier, R. Farrow, Wareham, 


rset, 

1050. Liyg Drrector for FisHine Rops, R. Heaton, 
Birmingham. 

1051. Sxirat Facrtne, R. L. and A. C. McLoughlin, 


ndon. 
1052. SasH Fasteners for Wixpows, E. Harrison, 


ndon. 

1058. Racks for Dezp Boxes, &c., J. Tonry, Wolver- 
hampton. 

1054. Wire Matrresses, W. Turner, Sheffield. 

1055. Srgertnc Lock for Cycixs, T. W. Gorton, Bir- 


ming! , 

1056. AcrTyLeng Gas Lamps, F. W. Barratt, Wim- 
borne, Dorset. 

Curp and Priercer for Parzrs, W. L. Smith, 
Birmingham. 

1058. ATTACHMENT CLIPs for Cycle Sappks, F. Knight, 
Birming) ; 

1059. Frxinc Fanuicuts, H. C. Pruce, Birmingham. 

1060. Fittertnc Apparatos, D. Young.—(7he Jewel 
Export Filter Company, United States.) 

1061. Nut Locks, H. V. Padfield, St. Louis, Missouri, 
United States. 

1062. MecuanicaL Toys, E. Neiff, Halifax. 

1063. ConTROLLING the Trotigys of Exectric Cars, 
W. W. Richardson, Halifax. 

1064. Prez Mount, A. E. Pattenden, London. 

1065. Locket for Fastrenrnc Ririz Siinos, R. Buckley, 


tham. 

1066. SmoKE-consuMING Fire Brivoss, H. W. Miller, 
London. 

1067. Fire Biower, J. H. Huie, Glasgow. 

1068. Barus, J. R. Burnett, Glasgow. 

1069. Drivine Mecuanism for Motor Venicies, W. F. 
Thomas, Birmingham. 

1070. Hotpisc Device for Tupgs, &c., J. Blakey, 
Keighley. 

ee the Szats of Tramcars, A. Siddall, 


fax. 
1072. ANTI-FOULING ComposITIon, T. H. Watson, New- 
castle-on-Tyne. 
1073. Rotary Wueets, A. [, Kendrick, Birmingham. 
1074. Compustion of ACETYLENE Gas, T. G. Allen, jun., 
Nairn, Scotland. 
= Knock-orr Motions, E. J. Smith and C. Swaine, 
01 


1076. Wrencues, A. G. Brookes.—(Coes Wrench Com- 
pany, United States.) 
— BaTING Rattway Carriaces, D. Drummond, 
iw. 
1078. Brusninc Apparatus for S1eves, G. F. Thomp- 
son, Liverpoo 
1079. Mercerisinc TexTiLe Faprics, 8. Schwabe and 
Co., Limited, R. Boral, and A. Kymer, Manchester. 
= Water Ve.ocipepg, H. Rossbach and J. Ronig, 
iW, 


1081. SicnaLLina Apparatus, J. G. East, Newcastle- 
on-Tyne. 

1082. Manure Distrrsutors, J. Marshall and H. 
McFadzean, Ww. 

1083, 9g STRIKE-ALL Srrixer, F. J. Marks, Bourne- 


mouth. 

1084. Porson Borris, W. H. Marston, Coventry. 

1085. Prin Dousiinec Macutng, J. Hoyle, A. Fielding, 
and R. Barlow, Blackburn. 

1086, gaa for Rxmovine Rust, P. Lofts, 

naon. 

1087. Execrric Heaters, F. W. Schindler, London. 

1088. Kyire CLeaNEr, S. Kershaw, London. 

1089, Exrractinc Ores, W. L. Wise.—(The Minois 
Reduction Company, United States.) 

1090. AceTYLENE Lamps, G. Turnock, Birmingham. 

1091. ELevators, C. D. Seeberger, London. 

1092. Exzvators, C. D. Seeberger, London. 

1093. Firg-gscapgs, C. R. Harris, London. 

1094. Firg-escapss, C. R. Harris, London. 

1095. Borries and Sroprgrs therefor, J. C. Trueman, 
London. 

1096. CoIn-FagED Apparatus, C.J. Blunt and H. T. 
Ashton, London. 

1097. CoIn-FaEED Apparatus, C. J. Blunt and H. T. 
Ashton, London. 

1098. VenTILaTors, L. H. Honigbaum, London. 

1099. SzEw-THROUGH Buttons, J. R. Green, Birming- 


ham. 
1100. Execrric Licut Brackets, W. G. Wilson and 
P. 8. Pilcher, London. 


7, WATERPROOFING GARMENTS, H. Krautwurm, 


Turcxentxe for CREAM and Mik, H. W. and 


1102. 
J. H. P. Case, London. 





1108. TsLavrocrapHs, P. A. Newton.—(The Gray 
National Telautograph cones United States.) 

1104. Tires for VeLocipepgs, W. Hutchinson, London, 

1105, Coin-FrreD ELectric SHockinG MacHings, A. 
Campbell, London. 

1106. Facia for Execrricat InstRumENtTs, M. Byng 
and R. P. Eidsforth, London. 

1107. Banp Braxsgs for Cycixes, H. G. B. Smith, 


London. 
1108. =a Printinc Macuings, D. T. Powell, 

mdon. 
1109. Conveyor, A. D. Jarsen and A, C. Sutherland, 


1210. Discuaroerme Cyanipg Vats, A. D. Jansen and 
A. C. Sutherland, London. 

1111. Discuarcz Doors for Cyantpe TankKs, A. D. 
Jarsen and A. C. Sutherland, London. 

1112. ExpLosioy Enorngs, P, Lair, London. , 

1118, CarTaipcE Ferpic Betts, A. T. Dawson and 
L. Silverman, London, 

11:4. Urints1nc Gasxous Evet, W. L, Teter, London. 

1115. CLosrye Devices for Jars, W. P. Thompson.— 
C. A. Lee and W. R. Macintosh, United Statea.) 

1116. Device for ConTRoLiine Venicces, E. A, Sperry, 
Liverpocl. 

Exercising Apparatus, W. von Bielaweki, 
Liverpool. 

1118. Scatxs, T. Fenn, Live’ 1. 

1119. Motors, E. Williams, Manchester. 

1120. Propetiers for Pompinc Warer, A. Plecher, 
London. 

1121. Cioar Cutrerand Matcu Howper, A. R. Fossum, 


London. 

1122, Pickina Curiep Hair, K, Beers and J. Gallagher, 
London. 

1128. Means of Svupportinc Nosgracs, O. Till, 
London. 

1124. Usisa Uspacatan_e Mepictyg, D. F. Davenport, 
m. 

yp + sean J. McHardy and D. 8, Froy, 
on. 

1126. Saeapye. SaHeiis, A. H. M. Thompson, 
London. 

1127. Torcuon Lace, C, W. Birkin.—{Maltitre Freres, 


nee. 


1128. WaLL Evevators for Orrice Maps, G, 8. Philip, 
0! 


ndon. 

1129, PHotocrapHic Printine, A. M. Barnes and E. 
Cowper, London, 

1130. Lanterns, A. M, Barnes and E. Cowper, 


London. 
1181. Compostxa Letraers, A. M. Barnes and K. Cowper, 


mdon, 

1182. Entararsa Apparatus, A. M. Barnes and E, 
Cowper, London. 

1183. Marine WarTer-TuRE Borers, E. Lagosse, 

ndon. 

1134. Barina Presses, A. J. Boult.—(C. 4. Klinger, 
Germany.) 

1135. SHutries of Sewinc Macuines, H. R. Tracy, 
London. 

1186. Sprayine Turgs, A. J. Boult.—(H. Schaa/, Ger- 
many. 

1137. Burners for Incanpgescent Gas, J. Moeller, 


ondon. 

1188. ALaRMs for CLocks, H. H. Lake.—(L. E. Favre, 
Switzerland.) 

1139, TIMBER-IMPREGNATING Cap, L. Fieglmiiller, 


mdon, 

1140. SprnpLe and Hur Prorscrors, W. H. Holden, 
jon. 

1141. Derivinc ALTERNATING CURRENTS, H. A. Wagner, 
London. 

= Lane.s, J. D. Warren and P. Warnford-Davis, 


mdon. 
1148, Rats, F. Hackmann and E, M. F. Baasen, 
London. 
1144. ILLUMINATED ADVERTISING Devices, E. B. Koop- 
man, London, 
1145. Bepstgap Jornt, J. F. 8 enson, London. 
1146. Lirg-Be.t, L. Martinaud, London. 
1147, Evecrric Lamps, W. J. Davy, London. 
1148, Distraisutine Type, P. E. Hodgkin and G. E. 
Kenney, London. 
1149. Moron Venicies, J. F. and L. Gommeret, 
London. 
1150. er Enornes, C. Bruynisand J. van Ginkel, 
mdon. 
1151. Device for Impartinc Motion to PeramButa- 
=~ L. Herrmann, and L. Urbanczik, 
mdon, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





614,464. Bronzz orn Copper Joint Rina 1n Com- 
BINATION WITH IRON oR STEEL, C. J. Gustafson, 
Sequachee, Tenn.—Filed April 12th, 1897. 

Claim,—A joint provided with dovetails aa described, 





east in combination with an iron or steel body, and 
mechanically expanded into fluid-tight contact with 
said body to form fluid-tight joint with another body. 


614,635. Smoxetess Powper Cartrivog, W. Ulrich, 
Bssen, Germany.—Filed May 14th, 1898. 

Claim.—A cartridge consisting of a shell, a series of 

annular concavo-convex discs of smokeless powder 














































GY; Y 
be. 





substantially of the diameter of the shell, stacked in 
yates within the shell so as to leave a central longitu- 
nal passage, the concave sides of each pair facing each 





other, and means for com: the dise: 
tially as and for the purpose specified. pate 


614,819, Process or AND APPARATUS FOR Covering 
yIRE WITH AsnEstos, EB. Albasini, Turin, Italy,— 
Filed May 28th, 1898. 

Claim.—‘1) The process herein described of covering 
wire with fibrous asbestos, consisting in feeding the 
Pegg aiey Ly wire and smeneene = asbestos about 

he Ww y pressure gradually an rogressively 
applied, substantially as described. (2) - psd 
for applying fibrous asbestos to wire comprising means 
for applying a gradually-increasing pressure: to the 
asbestos, substantially as described. (3) An apparatus 





for covering wire with asbestos comprising a rotary 
cylinder through which the wire passes and haviny 
conical opening for gradually compressing the ashestos 
about the wire, substantially as described. (4) In 
combination in an apparatus for covering wire with 
asbestos, the rotary evlinder having a conical opening 
through it and the conical rollers carried at one end of 
the cylinder, substantially as described. 


614,347, Enpiess Conveyor, J. Dick, Canton, 0hio,— 
Filed April, 5th, 1897. 

Claim.—{1) The combination, in an endless conveyor 
of chain links having V-shaped extensions thereon’ 
and engaging with substantially triangular-shaped 
carrier slats, each slat having parallel short sides which 
extend at a right angle to the horizontal line drawn 
across the top of the slats, substantially as set forth, 
(2» In an endless conveyor, the combination of con. 
necting chain links having V-shaped extensions thereon 
adapted to engage the slats of the conveyor, and out. 





wardly-extending overhanging lugs to engage the 
trackway, with Sahebantialey triangular-shaped slats 
having a slightly-curved upper surface and the adjacent 
edges thereof substantially parallel and at right angles 
to the path of movement of the upper and lower runs 
of the conveyor, sprocket-wheels journalled at each end 
of the frame of the conveyor, and means for adjusting 
longitudinally the jounals of said sprockets, substan. 
tially as set forth. 


614,863, Deriverer or Packaces FROM Movie 
ars, F. M. Hatch, South Bend, Ind.—Filed March 
7th, 1898, 

Claim.—(1) Thecombination, in adeliverer of packages 
from moving cars, with a car and a car-axle, of a 
delivery wheel, a suitable casing therefor, and means 
for driving said delivery-wheel from an axle of the 
car. (2) The combination, with a car, of s package 
deliverer isting of a suitable casing having an 





614.863] 








opening or hopper through which articles may be 
introduced, a delivery opening tangential to said casing 
and opening in the direction reverse to that of the 
motion of the train, a delivery wheel having suitable 
pockets or recesses in its periphery and positioned 
within said casing, a shaft for said delivery wheel, 
driving means connecting said shaft and the axle of 
the car, and means for throwing said driving means 
into and out of engagement bene: of the delivery 
wheel may be impelled or permitted to remain at 
rest. 


614,912, Stream Borer, J. Weir, Cathcart, Scotland. 
—Filed October 11th, 1897. 

Claim.—{1) In tubulous steam boilers and in com+ 
bination, a top steam-drum, a bottom water drum, two 
or more sets or nests of tubes connecting said drums, 
said tubes being so arranged as to form a large mixing 
and combustion chamber, and baffle walls directing the 
flame and gases into and through said mixing and 
combustion chamber prior to traversing the main 
— of the tubes, substantially as set forth. (2) 

n a tubulous steam boiler, the combination of an 
upper and a lower drum, baffle page arranged to form 
two or more contracted channels or openings and one 
or more intermediate empty, enlarged mixing and 


614, 912} 

















bustion ch b 





with which said contracted 
channels communicate, a furnace-chamber from which 
one of the channels leads, and series of water tubes 
extending through each contracted channel, and con- 
necting the upper and lower water drums substantially 
as described, (3) A tubular steam boiler comprising 
a furnace-chamber having a tortuous channel leading 
therefrom and an enlarged empty combustion- 

9. aann tiene Genk cting said J, u and lower 
water drums, and water tubes extending through the 
tortuous channels and connecting the water drums, 
substantially as described. 
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THE OIL ENGINE FOR MOTOR CARS. hardly change the effective explosion’s position in the | ing the ignition is that of leaving the secondary circuit 


No, IV. 
IGNITION (continued), 

Tur present forms of ignition devices may be divided 
into three classes: (1) Tube ignition ; (2) electric igni- 
tion; (3) self-firers. The first may again be sub-divided 
into two forms: (a) the open, untimed, tube; (b) the 
timed tube with valve. The second into two forms: (a) 
the low-tension current spark with internal moving 
contact breaker ; (b) the high-tension current spark with 
internal stationary sparking points. The third class is 
various, and commercially not well known. at present, 
except in the case of the Hornsby-Ackroyd type of engine. 

(la) The untimed incandescent tube is the ignition 
device largely in use for motor car engines at the time 
being. Consisting of a platinum tube projecting from the 
combustion chamber of the cylinder, and having its inte- 
rior in free open communication with it, a portion of it is 
kept sufficiently hot by means of a Bunsen flame which 
plays upon its outer surface. The comparative sim- 
plicity of this device, and its use of only such apparatus 
as the public are accustomed to—and fancy that they 
thoroughly understand—are doubtless the chief reasons 
for its preferential use. It is, however, a most imperfect 
method of ignition, and, as will be seen, limits the 
capabilities and output of any engine fitted with it. The 
manner in which it works appears to be as follows— 
see Fig. 6 :—On the intake stroke of the piston P the igni- 
tion tube still contains burnt gases, left from the pre- 
vious explosion and exhaust strokes. The piston return- 
ing compresses the explosive mixture and the burnt 
gases in the tube B; as soon as there is sufticient com- 
pression to bring the explosive mixture into contact with 
the igniting portion of the tube, which was previously in 
contact with inert gas only, it is fired. Imgnition 
therefore occurs entirely independently of the position of 
the piston, simply as soon as the compression is sufficient 
to bring the explosive gases into contact with a hot 
enough portion of the tube itself. It is therefore evident 
that the time at which the effective explosion occurs 
may vary largely and according to any of the following 
changes, any of which are liable to take place under 
normal working conditions :—(1) Variation of maximum 
compression, owing either to variation of speed— 
throttling inlet passages—to temperature of cylinder 
walls, or to wearing of piston rings or valves; (2) 
variation of inflammability of explosive mixture, owing 
either to changes of richness, temperature, or degree of 
dilution with remaining burnt gases ; (3) variation of exact 
position of the nearest portion of the heated ignition 
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tube, to the combustion chamber, sufficiently hot to effect 
ignition ; owing to fluctuations either in the temperature 
of the combustion chamber or in the effect of the external 
Bunsen flame ; (4) variation in the speed of the engine, 
which requires earlier ignition for increased speed but 
which tends to get later ignition, owing to the consequent 
reduction in the degree of compression, as previously 
pointed out; (5) variation in load on the engine, which 
means either variation of speed, variation of explosive 
mixture, variation of compression or intermittent firing ; 
any of these bringing about, either in themselves or their 
re-actions, incorrect ignition. It will be noticed that the 
length of the ignition tube itself determines the position 
of the heating tlame along its length; that lengthening 
the tube without moving the flame would cause earlier 
ignition—all things being equal otherwise—and vice 
versa; it will also be evident that the shorter the 
tube, and consequently the nearer the flame to the 
combustion chamber, the more accurate and sharply 
defined must be the division line between sufficiently 
and insufficiently hot metal to fire the charge, 
because the average distance travelled by an atom 
of the inert gases in the tube will be less. From this 
point of view a longer tube is preferable; but upon 
closer investigation we find that it involves even more 
detrimental effects, the reason being that the greater the 
distance the ignition spot is from the combustion chamber 
the longer is the period of lag of effective explosion; 
hence with a long tube, unless inconveniently Saab in 
diameter, the effective explosion will occur at more vary- 
ing points in the cycle of the engine with any variation 
of its speed. That many existing engines will work, in 
spite of all these drawbacks, with the open ignition tube 
is due to the exact proportional relation of their various 
parts. These have been the result of laborious experi- 
ments, and the engines only work at all satisfactorily, 
because these parts happen to be so arr. d as to roughly 
alance up some of the incorre@tness ofach other. That 
they are far from trustworthy, efficient, or effective is 
certain, and their inability to accommodate themselves 
to all requirements largely restricts their use. 

(16) The incandescent ingnition tube—see Fig. 7— 
fitted with timing valve is similar to the open tube, but 
With great differences in effect and action; these are due 
to the presence of a valve fitted in its mouth so as to 
enable free communication with the combustion chamber 
to be established, by the engine’s valve gear mechanically, 
only when ignition is required. In a stationary slow- 
Speed engine, in which the usual variations of speed, &c., 





cycle, the ignition timing valve is opened at a certain 
definitely fixed period of the cycle, and does not need to 
be varied in that cycle for ordinary working. The 
arrangement for this purpose is satisfactory. For 
use with a high-speed engine, however, it is necessary to 
be able to vary the actual time at which the ignition 
valve is opened. This, as previously pointed out, should 
primarily be effected according to speed variations, which 
may conveniently be done by the governor ; it will, how- 
ever, be found advisable in practice sometimes to vary it 
slightly according to other conditions, such as differences 
in fuel, &c. The action of the timed tube is very 
different from that of the open one, the positively 
worked mechanical valve replacing the uncertain but 
automatic column of inert gases; it must be so con- 
structed as to prevent the inert gases from delay- 
ing or retarding the explosive mixture from coming 
into contact with the igniting metal immediately 
they pass the valve. The length of the tube, the 
temperature of the flame, and its 
position, do not therefore require 
such accurate adjustments as in the 
other case. So long as the tube is 
long enough to accommodate the 
inert gases, beyond its incandescent 
portion, the flame hot enough to 
cause ignition, and its position near 
enough to the combustion chamber, 
any dimensions and positions within 
wide ranges will work. 

There are, however, two difficul- 
ties which have to be guarded 
against when using this timed— 
variably—tube ignition for high- 
speed high-compression engines. The first of these 
is that in order to run at a very high speed the lag 
period must be, as already shown, very small. To 
make it very small the communication to the igniting 
spot from the combustion chamber must be as short and 
free as possible. Since the heat is very high in the com- 
bustion chamber ample water jacketing is necessary, 
and consequently the distance of the flame from the 
interior of the combustion chamber is essentially some- 
what great; this is further necessarily increased by the 
inability of the flame to render the nearest portion of the 
tube, in close contact with the mass of metal into which 
it is held, incandescent—see Fig. 7. The second difficulty 
is that of keeping the timing valve itself and any internal 
mechanism, which may be required for working it, cool. 
This difficulty could, however, be got over by placing any 
such parts in the full path of the cool incoming mixture. 
It is probable that the timed ignition tube has not been 
hitherto used for high-speed motor car engines because of 
their small size and the relatively large amount of valve 
gear already necessary, but that this device is able to 
change the whole character of the engine is hardly open to 
question. Tossibly those who tried it, and abandoned it 
in favour of the open tube, omitted to render it variable, 
with the inevitable result that if the engine started well 
it did not run well, and vice versd. 

(2a) Electric ignition with low-tension current spark is 
very effective, and can be arranged in such a manner as 
to be timed variably, although this does not appear to be 
done in the engines now in use. The portion of the 
apparatus which has to be placed in the combustion 
chamber consists of two metallic bodies, which must be 
insulated from each other, and which must be capable of 
being alternately brought into contact with each other, 
and then moved apart rapidly—the igniting spark occurs 
between them as soon as they cease to bein contact. These 
metallic bodies, when together, complete an electrical cir- 
cuit froma battery, accumulator or dynamo, through a coil 
of insulated copper wire, which is wound round an iron 
core. The induction due to this coil causes a very large 
spark to take place when and where the circuit is broken, 
and is admirably suitable for ignition purposes. Since 
the sparking pieces must be insulated from one another, 
it follows that the conductor, to one at least, must be 
insulated from the cylinder walls through which it passes, 
and this entails difficulty and trouble, mechanically. 

There are many practical drawbacks to the use of this 
ignition device, a few of which may be worthy of men- 
tion. The sparking pieces tend to wear away very 
rapidly, owing both to rubbing friction and the burning 
due to the sparks. They must either be brought together 
by the piston itself or by motion imparted from outside 
the cylinder ; the former neither permits of varying the 
time of ignition nor of the use of any springs—owing to 
the heat—to take up wear, ensure correct time of ignition, 
and give rapid flashes; the latter necessitates a moving 
arm, or other mechanical device, passing through the 
combustion chamber walls, and leads to leakage and 
other mechanical troubles. There is risk of the sparking 
pieces failing to make good contact, especially when 
starting after the engine has been standing for long. 
The contact pieces are liable to become overheated 
sufficiently to ignite the charge prematurely; placing 
them in the path of the inlet mixture, to keep them cool, 
is liable to get them covered, at starting, with a film of 
insulating oil, and thus prevent their making good contact. 

(26) The high-tension current electric ignition system 
has the same mechanical insulation difficulties attending it’ 
only much more marked owing to the increased tension. 
The spark points are fixed, the spark—a comparatively 
small one—jumping across from the one to the other 
through the atmosphere. The electrical apparatus con- 
sists of an induction coil whose primary windings are in 
circuit with a battery, accumulator, or dynamo, and 
whose secondary windings make a separate circuit 
through the spark points. A succession of small sparks 
continue to jump across the spark points if the primary 
circuit is continually ‘‘ made ” and “ broken,”’ as may be 
done by a vibrating contact-breaker. The secondary 
circuit, through the spark points, may then be completed 
and broken—or short-circuited and broken—to effect 
ignition as required. An alternative method of regulat- 











complete to the spark points, and moving a contact maker 
and breaker—in the primary circuit — when ignition is 
required. Either of these regulations is effected auto- 
matically from the engine’s moving parts, and either 
lends itself well to variable timing ignition. 

Not only is the trouble from the insulation a drawback 
to this system, but the spark obtained is not so effective, 
hot, or reliable, as with the low-tension system. There 
is, moreover, acontinual risk of the insulating material 
between the spark points becoming coated with foreign 
material, sufficiently conductive to ‘ short-circuit” the 
points, and thus prevent sparking. Both this system 
and the low-tension one have the inconvenience of the 
electrical apparatus, which is delicate and liable to 
derangement, owing to the various contacts and connec- 
tions, chiefly, and to the presence also of batteries or 
accumulators, which require re-charging. 

(3) Self-firers, by which are meant devices which effect 
ignition without any external source of heat being used 
during the normal working of the engine, have hitherto 
not been successful, with perhaps only one notable ex- 
ception, because of the difficulty of controlling them in 
any way. The manner in which self-firing can be effected 
is by allowing the heat of the explosions to keep some 
refractory material in the combustion chamber suffi- 
ciently hot to ignite each successive charge. It will at 
once be seen that the difficulties of obtaining correct 
ignition from such a heated body are not only all those 
which occur in the case of the open ignition tube, but 
are even greater, because it is difficult even to use a 
cushion of inert gas round the igniter in a similar way, 
and its temperature is subject to enormous changes. 
The manner in which self-firing is effected successfully 
in the one exception—the Hornsby-Akroyd oil engine— 
is by dividing the combustion chamber into two paris, 
separated from each other by a narrow neck; the one 
portion is originally heated externally and allowed to 
keep hot from the explosions; the other part—nearer 
the working piston—is kept cool by a water jacket. 
The oil is pumped into the heated portion, which is the 
vaporiser, and the air is drawn into the cylinder portion. 
No explosive mixture is formed until the air is mixed 
with the oil-gas, and consequently the compression 
stroke of the engine is also the mixing stroke. The neck 
between the two parts of the combustion chamber delays 
not only the rapidity with which the air mixes with the 
oil-gas, but also retards the effective explosion as far as 
the piston is concerned. The size of the neck conse- 
quently is of great importance, and practically determines 
the speed and compression at which the engine will work 
satisfactorily ; on light loads the vaporiser tends to cool 
considerably, and ultimately fails to ignite, and on 
heavy loads its tendency is to become over-heated and 
cause premature ignitions. No great variation of 
speed is feasible, and the limit of speed, in the engines 
hitherto made, is under 350 revolutions per minute. It 
would moreover appear that such an engine, if designed 
for running at high speeds, would be difficult to start. 
Although varying the temperature of the vaporiser would 
afford a means of controlling the engine, within wider 
limits, it is neither practicable nor rapid, and this form 
of engine is by no means suitable for motor-car work— 
good as it is, in many respects, as a stationary engine. 

That correct and variable ignition, however, can 
obtained with a self-firer, and controlled quite as readily 
as any externally-heated igniter, is what it is proposed to 
show, being the results of careful experiments during the 
past few years. First, let us consider a non-timed self- 
firer in which burnt gases act as in the case of the 
ordinary open ignition tube. Such a device is shown in 
Fig. 8. It consists of a platinum tube B projecting into 
the combustion chamber, and initially heated at its 
extreme tip by means of an electric current passing 
through a fine wire inside it. This platinum tube is sur- 
rounded by alarger metallic sleeve C, 
which is concentric with it. The sleeve 
is placed immediately in the path of 
the incoming mixture, and hence is pre- 
vented from getting very hot. The 
platinum tube is also prevented from 
being cooled by the sleeve; being in 
the combustion chamber, it is kept 
hot by the explosions. To adjust the 
ignition to any desired speed, &c., the 
whole plug may be screwed further in 
or further out, and this has the effect 
of varying the time of ignition in 
much the same manner that vary- 
ing the position of the flame or lengthening the ignition 
tube has in the case of the open, externally-heated igni- 
tion tube. It will be noticed that the relative positions 
of cool inlet valve, hot exhaust valve, and ignition device, 
are such that variations in the length of the sleeve will 
greatly vary its temperature, and also that making any 
small holes in the external sleeve, close up to where it is 
held, will have the same effect—as regards the cushion 
of burnt gases as in the ordinary tube ignition—as 
shortening the external sleeve. By such adjustments an 
engine fitted with this device can be made to work very 
well for slow speeds, or at high,constant speeds with 
constant load. In fact, such an arrangement is to all 
intents and purposes equivalent in every effect and result 
to the open tube ignition, but without its continually 
burning flame. 

Secondly, Fig. 9 shows one method of obtaining a 
variable, timing, self-firing ignition device. The platinum 
tube is similar to that shown in Fig. 8, and this is sur- 
rounded with a closed sleeve, which, however, is fitted 
with windows which are arranged so as to be opened and 
closed by the external mechanism as desired. The 
platinum tube, which may be replaced by any suitable 
refractory material, is kept hot after starting by the 
explosions; the sleeve is kept cool, and prevents the 
tube from being chilled by the incoming mixture. Such 
a device fitted to an engine, as shown, can be heated 
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electrically for starting in 40 secs., and the supply of 
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electricity cut off entirely after a further 30 secs. to 
40 secs., and not required again. After running for 
some time continuously a stoppage of about three 
minutes may be made, and the engine then re-started 
without applying any external source of heat. That this 
device can be largely improved is probable, and that 
the electrical apparatus could be replaced by an ordinary 
lamp for starting, is possible. Here, then, is an ignition 
device which is more nearly in accordance with the 
requirements of explosive engines, and particularly for 
those intended for driving motor vehicles. 

Before leaving the question of ignition, and particularly 
self-firing devices, mention should be made of the system 
apparently used in the Diesel oil engine, but of which 
full experience or full data are lacking. In this en- 
gine ignition is due to spontaneous combustion occurring at 
the moment when oii is injected into the previously com- 
pressed air, the compression being enormously high. It 
is evident, therefore, that correct and variable ignition 
could easily be obtained. Apart from other considera- 
tions, such as difficulties owing to such high pressures, 
large fly-wheel necessary, and more noisy exhaust, this 
engine would seem likely to suit road vehicle requirements 
extremely well; this is assuming also that it is capable 
of working at high speeds. 

Whether the drawbacks to the Diesel engine more than 





Fig. 9.—TIMED SELF FIRER. 


AA Iguiter and holder with electrical connectiors for starting. 
BB Incandescent portion cf ditto. 
©C Closed shield. 
Windows in ditto (shown closed). 
D! Ditto (shown open). 
E Lever action for opening and clcsing windows. 
F Adjustable cam regulating time of opening. 


counterbalance its advantages, time alone can prove. It 
is significant meanwhile to notice that from results 
already published the mean indicated working pressure 
of the Diesel is not more than 108 lb. per square inch, 
even with a 20-horse power engine, and with as high a 
compression as 450 lb. per square inch, while with 
about 75 Ib. per square inch compression, and only a 
6-horse power engine, over 90 lb. per square inch mean 
pressure can be obtained from the engines hereinbefore 
mentioned with perfect ignition. Itis true that there is a 
difference between the two types in oil consumption, 
but whether this is inherent or not remains to be seen. 

We have seen it stated that the maximum increase in 
compression which is accompanied by increase of effi- 
ciency is up to six to one voluminal. If this is the case, 
better results should be obtained from the oil engines 
described by increasing their compression. The case 
given above of a 75 lb. compression refers to an engine in 
which the actual voluminal compression, even assuming 
the gases to be at atmospheric pressure at the end of the 
inlet stroke, is only four to one. How far it is safe, with 
this type of engine, to increase this compression must be 
determined by experiment, and depends upon the point 
at which premature ignition will occur spontaneously. 
For motor-car work, the necessity for increase of fly- 
wheel with increase of compression is a factor which 
enters into the question. One advantage gained by 
increased compression is the consequent reduction, in a 
non-scavenged engine, of the proportion of inert gases in 
the explosive charge. 

(To be continued.) 








FOREIGN CAPITAL IN JAPAN. 
THE PROSPECTS OF LAND TENURE UNDER THE NEW 
TREATIES, 


(From our Tokyo Correspondent.) 

Srxce the issue of the English translation of the new 
Japanese Civil Code by Mr. J. H. Gubbins, referred to in 
my last article under the above heading—Tuz ENGINEER, 
August 5th, 1898—Dr. Lénholm has brought out an 
English translation of his German edition. This gentle- 
man is generally regarded as a great authority on the 
Code in question ; and that he holds this opinion him- 
self is fully borne out by his own words in comparing his 
edition with those of other people. He says :—‘‘ There 
cannot be any earnest discussion on a matter of which 
I know everything and the other party nothing.” 

Mr. Schroeder, the editor of the Hastern World, has 
also entered the arena and discussed the merits of this 
Code. His articles have done good service by drawing 
attention to various important points in this complex 
problem which require to be cleared up. Where experts 





disagree so much, it is difficult to determine accurately 
what the actual standing of the foreigner will be under 
the new treaties. However, in endeavouring to sum up 
the situation, it is as well to begin by pointing out once 
more that under the most-favoured-nation clause, any 
advantage secured by one Treaty Power is enjoyed equally 
by all the other Powers who have become parties to 
somewhat similar but possibly imperfect treaties ; and in 
some respects the shortcomings of the British Treaty 
have been remedied by the later French and German 
Treaties. For example, according to the former, the only 
interest which a foreigner could possess in land was that 
of “superficies,” namely, the right to use another 
person’s land for the purpose of owning thereon build- 
ings, bamboos, or trees. He was expressly debarred by 
law from agricultural pursuits or cattle breeding. But 
according to the French Treaty, the natives of the two 
contracting parties can in each other’s territory ‘ pos- 
séder, louer, méme par bail emphytéotique, et occuper 
les maisons et boutiques qui leur seront nécessaires, 
louer les terres, les prendre 4 bail emphytéotique, 4 l’effet 
d’y resider et d’y exercer leurs professions.”” The German 
Treaty contains a similar clause. Now, by Article 270 
of the Civil Code, ‘‘an emphyteuta—or emphyteuticary 
—has aright to carry on agriculture or cattle raising on 
the land of another on the payment of a rent ;” and Dr. 
Lénholm gives us a rough definition of emphyteusis, ‘a 
long lease for agricultural purposes.” But although in 
his introductory remarks he has expressly laid down that 
‘in case of a conflict between a treaty and a law, the 
treaty would govern, and the law would be invalid,” he 
deliberately expresses his opinion that ‘‘the treaties 
apparently give foreigners no rights to engage in agricul- 
ture. This is inferable from the fact that the treaties 
specify certain occupations, and make no mention of 
agriculture.” 

As the readers of THe ENGINEER are not likely to 
embark in Japanese farming, I have only cited the above 
to show the caution with which even expert opinions 
must be received. 

As regards professions, Dr. Lonholm says that, ‘‘ The 
Treaties contain no express stipulation securing such 
rights to foreigners. They mention only trade, manu- 
facturing, and handicraft.” But, in addition to the quo- 
tation above given, the first article of the French Treaty 
provides that ‘‘ils pourront réciproquement dans toute 
l’étendue des Etats et possessions respectifs, voyager, 
résider, et se livrer 4 l’exercise de leurs professions.” In 
another place the same treaty stipulates that ‘les 
ressortissants de chacune des Hautes Parties contrac- 
tantes pourront en quelque lieu que ce soit des Etats et 
possessions de l'autre partie, exerciser toute espéce 
d’industrie ou de métier, faire la commerce tant en gros 
qu’en détail de tous produits, objets fabriqués ou manu- 
facturés, de tous articules de commerce licite, soit en 
personne, soit par leurs agents, seuls ou en entrant en 
société commerciale avec des etrangers ou avec des 
nationaux.” (The last sentence, by the way, has an im- 
portant bearing on the subject of partnerships, which will 
be discussed later on.) Dr. Linholm attempts to limit 
the term ‘‘ métier”’ to “‘a handicraft or mevhanical occu- 
pation ;” while in the opinion of equally qualified judges, 
‘‘ métiers ”’ is taken to embrace the professions. 

Again, the Diplomatic Note attached to the German 
Treaty provides that all rights previously acquired by 
“nationals ” of the one party in the territories of the other 
shall remain unchanged. From this it appears pretty 
plain that the foreign possessor of, say, a medical practice, 
could not be debarred from carrying on his profession 
after the Revised Treaties come into force, but it is very 
doubtful if a new comer could establish such a practice— 
any more than a Japanese could—without first taking out 
a Japanese diploma, or obtaining special recognition of 
his foreign diploma. A foreign barrister could probably 
not practise in a Japanese Court without special per- 
mission, or being called to the Japanese Bar. As the 
journalistic law is now under revision by the Diet, the 
opportunity will probably be taken to lay down beyond 
question the position of foreign newspaper proprietors, 
although there would appear no doubt that in the case 
of existing journals it is one of the “rights previously 
acquired.” 

There is at present a strong movement on foot to make 
it illegal for foreigners to open private schools for 
Japanese pupils; but it is very doubtful if the right can 
be refused to them. It is, however, a significant indica- 
tion of the jealousy of foreigners and foreign influence 
still rife among a large section of the Japanese. A civil 
engineer or patent agent might be required to pass an 
examination, or produce other prescribed proofs of his 
qualifications; but only if the same test were required 
from Japanese subjects, which is not the case at present. 
Any special disabilities in this respect, if they ever 
existed, appear to have been removed by the provisions 
of the French and German Treaties already cited. 
Foreigners are at present distinctly forbidden by law to 
engage in mining enterprises, and there appears to be 
nothing in the Treaties to override this prohibition, so far 
as any pecuniary interest in the ventures is concerned ; 
but there is apparently nothing to prevent foreigners 
from acting as salaried engineers or experts, except the 
inadequate salaries that would probably be offered. 

As regards partnerships, Dr. Lénholm states that 
foreigners haye the right to enter into partnership with 
other foreigners or Japanese, or to become shareholders 
in joint-stock companies or other ventures—if not 
debarred by the rules of association—with the sole 
exceptions of the National Banks, the Specie Bank, the 
Bank of Japan, Mining Companies, and Stock Exchanges. 
But if this is correct, how is it that although in several 
recent cases Japanese companies have amended their 
articles of asociations, so as to admit foreigners as share- 
holders, they have in no case obtained the definite and 
final approval of the higher authorities, such as the 
Department of Agriculture and Commerce? In one case 
an appeal to the late Cabinet against an adverse decision 
of that Department appeared to have some chance of 





success, but the Cabinet resigned before the matter was 
definitely settled. If the law is clear on the subject, why 
should such approval be necessary in the first case, or 
refused in the second? As long ago as last August 
a conference of Councillors in the Communications 
Department expressed the opinion that the debentures 
of railway companies might be sold to foreigners, 
but this opinion still requires the confirmation of the 
Cabinet. 

Dr. Lénholm points out that under Japanese law, not 
only a joint-stock company, but even a partnership 
between two individuals Srannee ‘a juridical or artificial 
person like a corporation, having for legal purposes a 
personality distinct from that of its members, and being 
able as a person to hold property, buy, sell, and contract, 
sue and be sued separately.” He goes on to say :— 

A partnership or company created in Japan under the 
Japanese law, and duly registered, becomes a Japanese 
juridical person, distinct Rens its individual members, 
even though some or all of its members are foreigners. 
Such a partnership of foreigners has, as a Japanese 
juridical person, all the rights of a similar partnership or 
company composed entirely of Japanese, including the 
right to own land ; except so far as in individual cases it 
may be provided by law that particular rights shall 
be exercised only by partnerships, or companies entirely 
composed of Japanese. Thus, although John Doe and 
Richard Roe, as individuals, cannot hold land separately 
or jointly, the firm of Doe and Roe organised under 
Japanese law might do so. The consequence is, that 
any foreign firm established in Japan under Japanese 
law may own land like a Japanese subject; but a 
partnership or company, organised in a foreign country 
under foreign law, even though it has established a 
branch office in Japan, would not be allowed to own 
land.” 

The distinction would be an important one, provided 
the major premiss were once admitted. But the right to 
own land, being ‘‘one of the rights which foreigners 
cannot enjoy,” any more than they can embark in 
mining enterprises, seems to be absolutely barred by 
Article 86, which reads literally thus :— 

‘“‘ The existence of foreign juridical persons other than 
states, administrative districts, and commercial com- 
panies, is not admitted ; but this does not apply to such 
foreign juridical persons as are admitted by law or treaty. 

‘Foreign juridical persons admitted under the pro- 
visions of the preceding paragraph have the same rights 
as the same classes of juridical persons existing in Japan ; 
but this does not apply to such rights as foreigners 
cannot enjoy, or so far as special provisions are made by 
law or treaty.” 

How does Dr. Lénholm get rid of this very important 
exception ? 

As a corollary to the foregoing, the question arises as 
to what would be the position of a foreign shareholder 
in a Japanese business of which real estate formed one of 
the assets in the event of the concern being wound up. 
Dr. Lénholm says :—‘ Generally any surplus assets re- 
maining after liquidation should be divided among the 
partners. But if such assets consisted of land owned by 
the firm, and any partner was a foreigner, he could not, 
of course, take the land itself. It would have to be sold 
by the liquidators and the proceeds divided.”’ 

It is worth remarking that as the foreigner cannot 
himself bid for or purchase the land in question, he runs 
the risk of a loss if either by collusion or accident—such 
as temporary depreciation of real estate, or depression in 
the business for which it is being used—it is sold for less 
than its actual value. 

It is also worth while to inquire what would be the 
position of a foreign shareholder in a mixed joint-stock 
company, even if he had a seat on the board of manage- 
ment, if the articles of association, original or amended, 
stipulated that all proceedings should be conducted and 
all minutes kept in the Japanese language. Even among 
old residents there are very few who would not find 
themselves hopelessly handicapped by sucha regulation, 
which might even be prescribed by law. 

In connection with the above it would be interesting to 
consider the kindred question of mortgage, both as re- 
gards real estate, shares in public companies, and other 
securities ; but as the question is one of considerable com- 
plication it would almost require an article to itself. 
Moreover, is is likely to be of greater interest to the 
capitalist on the spot than to one on the other side of 
the globe. 

The Japan Times, which, although published in 
English, is exclusively a Japanese paper, both as regards 
its proprietorship and staff, sums up an excellent series 
of articles on the present financial stringency as follows : 
“Tt seems to us that the promoters of the movement 
in favour of increased circulation are misdirecting 
their energies. Instead of trying to get more paper 
notes issued by the bank, they ought, in our opinion, 
to exert their influence for the removal of the legal 
restrictions upon the ownership of land by foreigners. 
These restrictions, as they must have found by their 
own experience, constitute the most serious stumbling- 
block in the way of introducing capital from abroad. 


That the possession of land by foreigners can never be 
pas to the interests of the country is acknow- 
edged by the advanced section of the people, and the 


number of men ite this view of the matter is steadily 
increasing, so we hawe no doubt that the existing 
barrier will be ultimately withdrawn. The consumma- 
tion of the object can be very much hastened by a steady 
and active movement in its favour by business men and 
financiers, who are rapidly becoming a recognised power 
in the political world. So far as practical politicians are 
concerned, the wave of reactionary conservatism which 
swept over the land some years ago, and still lingers in 
educational circles, has completely passed over their 
heads. and we have little doubt that many of them will 
be easily converted, if they are not already converted, to 
the liberal, ‘enlightened view on the question of foreign 
ownership of land.” 
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THE GREAT CENTRAL RAILWAY FROM 
ANNESLEY TO NOTTINGHAM. 


Ir is just eleven years since the first step was taken 
towards opening up a new locomotive route between 
Nottingham, Leicester, Rugby, and London. At that 
period the Manchester, Sheftield, and Lincolnshire 
Company projected a line from Beighton through Staveley 
to Annesley, where it formed a junction with the Lean 

the Great Northern, over which it had 


‘alley branch of r whi 
Men powers. Thus was forged the initial link of the 
i now known as the 


fresh chain of inter tion 
Great Central Railway, 

although introduced into 
Parliament under the title 
of The Extension to Lcn- 
don of the Manchester, 
Sheffield, and Lincoln- 
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whatever point of view it prone 
may be regarded, is ona 
scaleof considerable mag- 
nitude, importance, and 
utility, which marks an 
epoch in the present an- 
nals of English railways, 
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not looked upon with any 
especial favour by the 
great companies already 
occupying between them 
pretty well the whole of 
the district, and having 
terminal stations in the 
metropolis, itself the ob- 
jective of the daring in- 
truder. The new comer 
had consequently to face 
a formidable opposition ' 
before the Parliamentary 
Committees, which cer- 
tainly did not facilitate 
its advancement in that 
phase of its career. Some 
further delay was subse- 
quently caused by the 
fact that the condition of 
the money market was 
for a time not particularly 
favourable to the raising 
of the capital required. 
Apart from other con- 
siderations, a very 
idea may be formed of 
the extent and scope of 
this great railway enter- 
prise from the statement that in the Act for the ‘‘ exten- 
sion”’ the total sum asked for amounted to £8,266,670. But | 
at length the exercise of tact, patience, and perseverance 
on the part of the promoters, backed by a good cause, and | 
supported by sound engineering evidence, convinced, con- | 
futed, or disarmed the opponents of the scheme, 
and ultimately removed all obstacles. The further | 
prosecution of the work was at once put in hand, so that 
in the year 1894 the plans were completed, the contracts 
let, and the Great Central fairly launched on the path 
which leadeth to construction. 

The temporary checks given to the proposed new | 
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route were not altogether devoid of some corresponding | 
and compensating advantages. In the first place, they | 
allowed more time for a thorough reconsideration, and | 
possibly, in some instances, revision of the whole plan 
of campaign, andalso permitted of perfecting the arrange- 
ments for regulating the great traffic which would follow 
the connection of an additional railway with the coal- | 
fields of the Midlands. Again, in tije meantime another | 
advantage of the highest importance had accrued to the | 
new line. During the interval the Metropolitan system | 
had been extended to Aylesbury, that company having | 
previously purchased the Aylesbury and Buckingham | 
Railway, which brought its system five miles nearer a | 
junction with that of the Great Central. The immediate | 
object of the railway was nearly identical with that | 
which constituted the raison d’étre of the Lancashire, | 
Derbyshire, and East Coast line.* In both instances | 
the end to be achieved was the tapping of the great coal 
resources of the districts through which the thick black 

* For full description and illustration see Taz EnoingER, November 
27th, 1896, and March 12th, 1897. 
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Figs. 1 and 2—GREAT CENTRAL RAILWAY 


| ticularly, the Metropolitan division, and the reason for so 
|at Annesley the Northern division, under Mr. Edward 
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them more 
directly into other channels. The East and West Coast 
Company selected for their terminus Sutton-on-Sea, but 
the Great Central was resolved not to rest contented with 
any goal of less importance than the capital. As matters 
stand at present, the latest comer has completely given 
the ‘go-by” to the earlier undertaking ; for, whereas 
the construction of the Great Central is practically 
finished throughout its whole length, the East and West 
Coast has pulled up sharp at Lincoln, where it seems 
very much inclined to stay for good and all. 

The Great Central Railway commences where its arant | 





at Marylebone. An enlarged plan, Fig. 2, indicates the 
exact location of the metropolitan terminal station of 
the Great Central with its relation to several well- 
known adjacent streets and thoroughfares. 

The main line takes off just beyond the Annesley north 
signal cabin, at a short distance from Annesley Junction, 
where, as already stated, the Manchester, Sheffield, and 
Lincolnshire Company connect with the Great Northern 
Railway. Our readers will have no difficulty in following 
our description upon referring to the general plan in Fig. 3 
if they will be so good as to bear in mind that, so far as 
the limited scale allows, the different railways and 


| numerous structureserected upon the site are designated by 
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courier ultimately stopped, at Annesley Junction, 
situated nine miles and six furlongs north of the town of 
Nottingham. Thewhole of the new line may be regarded 
as classified under three divisions, viz., the Northern, the 
Southern, and the London; or to designate it more par- 


terming the third will shortly be apparent. Commencing 


Parry, M. Inst. C.E., as engineer-in-chief, passes through 





distance to the north of Rugby, a total length of about 52 
miles. Here occurs the junction of the Northern and 
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Fig. 3-GREAT CENTRAL RAILWAY—JUNCTION NEAR ANNESLEY 


Southern divisions, and Sir Douglas Fox, vice-president | 
of the Institution of Civil Engineers, takes command as | 
engineer-in-chief. The terminus of the Southern division 
extends for 42 miles to Quainton-road, some five miles | 
northward of Aylesbury, where it runs on to the Metro- 
politan system, hence deriving its title, which carries it 
as far as West Hampstead. A reference to the map will 
enable our readers to follow the route, and also to trace 
the stations on it, to which, and to the large and 
important works connected with them, we shall further 
draw attention. In order to facilitate the traffic 
of the new comer, presumably endowed with running 

owers, the Metropolitan Company has doubled its line 
Sean Neasden and West Hampstead, and over these 
additional tracks the trains of the Great Central will run, 
in exactly the same manner as the City trains have fora cer- 
tain distance run over the especial track provided for them 
by the Midland Railway Company in the widening of 
their line at Kentish Town. This last joint stage having 
been arrived at, the Great Central Company takes up 
the last link of the route and prolongs it to its terminus 





their initial letters. Leaving the main line, whichis shown 
on the uppermost part of the plan, and finally disappears 
on the extreme left, after passing over a handsome bridge 
of cut stone, on the road to Newstead Abbey, we will direct 


| attention to the contents of the plan itself. Upwards of 


fifty-six acres have been acquired at Annesley Junction, 


| to furnish the necessary area for the location of the 


sidings, turn-outs, loop lines, cross-over roads, and for 
space for the sorting and making up of trains, and the 
construction of the various sheds and buildings forming 
part and parcel of all railway works on any scale of 
magnitude. Next to the main line are laid out the up- 
reception sidings, which upon a falling gradient of 1 in 80 
lead to the wagon-repairing sidings and the south recep- 
tion sidings, which are designed to accommodate 650 
wagons. loth of these sidings are laid out on a gradient 
of 1 in 182, falling towards the Newstead-road Bridge. 
Alongside these sidings, that is, between them and the 


| main line, there is sufficient space for future extensions, 


marked F E on the plan in Fig. 3, which will allow 390 
additional wagons to draw up; and at a little distance 


| beyond in the same direction, a further provision has been 


made for 600 extra trucks when occasion calls for them. 
Between the sidings just enumerated and the wagon 
repairing shop, which will hold fifty wagons at a time, 


| runs the goods loop line, which calls for no especial notice. 
| In front of the repairing shop, with points and crossings 
| facing it, are located the down-reception sidings, capable 
| of receiving 225 wagons, also on a falling gradient of 


1 in 80. 
The remaining buildings include a sand furnace con- 


| tiguous to the coal stage, and a water tank, as well as 
| the principal engine shed, which will comfortably house 


thirty locomotives. Near the entrance to the engine 
shed is placed the indispensable turntable, which has a 


| diameter of 55ft. 3in., and upon which the largest engine 
| can be readily turned by manual power alone. 
| an opportunity while visiting Annesley, by the courtesy 
|of Mr. Edward Parry, of witnessing the adjusting of 
| the centre pivot of the turntable upon its massive bed- 
| stone. 


We had 


When just clear of Annesley, in the direction of 
Nottingham, the line runs over a handsome ornamental 
bridge spanning the road to Newstead Abbey, as shown 


| to the extreme right of Fig. 3, and also in full elevation 
|in the photograph, Fig. 18, p. 112. The face girders in 


this bridge are cast iron arched ribs, designed of that type 
so as to impart a light and graceful appearance to it, but 
the intermediate girders are steel plate horizontal beams, 
and do all the work required. Both arched ribs and 
girders are supported upon abutments, which together 
with the pilasters and wingwalls, are built of coursed 
rubble work, relieved along the arrises and at other points 
by cut and dressed ashlar stone. The latter material, 
which is an expensive one to use, was employed for 
the plinths, stringcourses, bedstones, the upper part of 
the pilasters, the capitals and newels, some of the stones 
being of very large dimensions. There are no engineer- 
ing works on the line of a difficult or heavy character 
until Annesley is left behind for some two or three miles, 
the ruling gradient of the track north of Nottingham 
being practically 1 in 130. At a short distance from 
Annesley, the Great Central passes over both the Mid- 
land and the Great Northern railways near their station 
of Linby. Both these bridges are well illustrated in the 
photographs on p. 112. That over the Midland consists 
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of three spans of steel plate girders, of the usual pattern, 
which are respectively 51ft., 166ft. 9in., and 102ft. 3in. 
between bearings. By making the girders all of the same 
depth, the uniformity of the design is maintained. The 
bridge over the Great Northern line is constructed upon 
somewhat different lines, and has ai one end a viaduct 
approach. It has three spans of 47ft., 78ft., and 26ft. 6in., 
the two smallest consisting of plate girders, while the 
largest and central is a simple trussed or open web 
girder of the N form, which is used for other and larger 
similar structures on the Great Central, to which further 
reference will be made. This is a pattern of girder 
which is coming very much into favour for railway 
bridges, and is a very usual form for the long panel, 
deep, open web girders so prevalent in the United States, 
whence they have been introduced among ourselves. 
The small footpath on each side of the track on the 
bridge over the Great Northern is borne on cantilevers 
carried out from the main girders of all three spans, so 
that in fact there are no real face girders in the structure. 

It may be mentioned that near to Linby were found 
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some extensive deposits of dolomite or magnesian lime- 
stone, having @ maximum depth of nearly 40ft. These 
were + rompely appropriated, and after being subjected to 
blasting operations by means of gelignite, were utilised 
upon a considerable scale. South of this cutting there is 
the first heavy embankment, containing over half a 
million cubic yards of filling. At about four miles from 
Annesley, we arrive at the first station named Hucknall, 
situated in the domain of the Duke of Portland, the 
lord of the manor. From this point a sinall branch takes 
off to tap the adjoining Hucknall Colliery. The next 
halting place is at Bulwell Forest, where a loop line 
some three miles in length is in course of construction 
to connect up with the Lean Valley line of the Great 
Northern Railway. Both companies have a joint 
interest and a common purse in the carrying out 
of this undertaking. Another mile brings us to a 
work of very considerable magnitude, namely the 
Bulwell Viaduct, which has a total length of 420 yards, 
and crosses on the skew both the river Lean and the 
Mansfield branch of the Midland Railway. In order to 
clear the site for this important work the company was 
obliged to purchase an extensive pillar of coal, measur- 
ing seventy chains in length by twenty-three in width. 
In this viaduct there are twenty-two piers, and eighteen 
arches on the square, which are segmental in shape, 
having a span of 34ft. 3in., a rise of 14ft. 6in., and a 
constant depth of 2ft. 3in. An elevation of a part of the 
structure is given in Fig. 4, p. 104, showing the arches on 
the square. A cross section, one-half of which is taken 
through the arch and the other through the pier, is 
shown in Fig. 5, and a plan corresponding to the part 
elevation in Fig. 4 is represented in Fig. 6. The piers 





FIG.8. 
PART PLAN OF ARCHES ON THE SKEW 








layer of asphalt lin. in thickness is laid over allthe arches. 
The details of the construction of the Bulwell Viaduct 
are shown in Figs. 9, 10, and 11, p. 104. A longitudinal 
section through the arches on the square is given in Fig. 9, 
where the cement backing between the haunchings of the 
adjacent arches is plainly indicated. At the dip or gutter 
formed by tangents to the arch, a 3in. drain pipe provides 
for the outflow of any water that might accumulate over 
the asphalt. The intermediate space between the layer 
of asphalt and the crown of the arch is filled in with 
ashes and cinders. Two sections are shown in Figs. 10 
and 11; one of the wing wall in elevation in Fig. 11, and 
the other taken through the line A B of the small toe 
wall in the same figure. It will be seen from these three 
sections that at the backs of all abutments, wings, and 
other walls, a coating of dry lining is laid, which serves 
the purpose of allowing water to run down or filtrate 
through it, without penetrating in any degree the walls 
themselves. 

After agua the third station at New Basford, which is 
one of the suburbs of Nottingham, and where there is an 
oil manufactory carried on upon Pope’s system, we enter 
the tunnel under Sherwood Rise, which passes under 
roads, streets, houses, and buildings for a distance of 
668 yards, and is cut through the Bunter sandstone. The 
construction of this tunnel is a little out of the ordinary 
mode of building that description of work, as will be seen 
from an inspection of Figs. 12—15, p. 104, which represent 
different sections of it. It is in fact what is sometimes 
termed a flying arch, as there are no artificial side walls, 
their place being supplied by the solid rock. The lining 
of the vaulted part of the tunnel is of brickwork 
lft. 6in. in thickness, and there are two manholes of 




















FIG. 7 
FART ELEVATION OF ARCHES ON THE SKEW 















































Figs. 7 and 8—SKEW ARCHES OF BULWELL 


are 29ft. in length, 5ft. din. wide under the springings, 
7ft. 6in. at ground line, and have a uniform batter of 
of 1 in 32. At every second pier the face line of the 
parapet is broken by a small projection, as seen in the 
plan, elevation, and cross section. An elevation of a 
part of the arches on the skew is shown in Fig. 7 above, and 
the corresponding plan in Fig. 8. The span on the 
square is 30ft., pe that on the skew 39ft., giving for 
the throw to the left an angle of 50 deg. 10 min. In 
both the square and skew arches the thickness on the 
square is the same, that is, 5ft. 3in., which becomes 
6ft. 10in. in the line of the thrust of the longitudinal 
axis of the oblique part of the viaduct. At the 
haunching the depth of both arches, square and skew, is 
increased to 2ft. 34in. There are three descriptions of 
materials used in the construction of the Bulwell Viaduct, 
that of the heating or interior brickwork, which is built 
of ordinary stock bricks. Thefacework is of the brindled 
Suffolk bricks, almost now universally employed for the 
purpose in railway extension works in London and in the 
provinces. One of the most recent adoptions of it was 
in the widening of the Midland Railway at Kentish Town 
to allow of the City traffic keeping clear of the main 
lines." Over the arches, the filling in between the 
spandrel walJls is of cement concrete, which in the works 
of the Great Central Railway is composed of five of 
gravel to two of sand to one of cement, that is in the pro- 
Portion of seven to one of the foreign ingredients to the 
cement. Hoop iron is built into the piers, walls, and 
arches where mentioned in the “ specification,” and a 





* Tue Enoineer, July 22nd, 1898. Illustrated and described. 
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different sizes excavated out of the rocky side walls. One 
of these, the smaller, has but the limited dimensions of 
8ft. 6in. in width, 1ft. 6in. in depth, and 7ft. in height; 
but the larger is far more capacious, being 10ft. wide, by 
10ft. deep, by 9ft. 6in. high at the crown of the arch. 
This chamber is intended to store the tools of the plate- 
layers in, whereas the other small recess simply allows 
them to get out of the way of a passing train. Earthen- 
ware drain pipes, 1ft. in diameter, are laid in the subsoil, 
in line with the longitudinal axis of the tunnel. The pro- 
portions used for cement concrete have been already 
given. Those for lime concrete are three parts of gravel 
or broken stone and two of sand to one part of lime, that 
is as five to one. The fourth and last station to the north 
of Nottingham is Carrington, which, together with Sher- 
wood, Lenton, Radford, and Basford, were included in the 
recently extended boundaries of the town, under powers 
conferred by an Act of Parliament passed in 1877. The 
photograph of this station, Fig. 17, p. 112, which displays 
it in progress of construction, may be accepted as afford- 
ing an excellent general idea of the difficult and 
expensive nature of the engineering works attend- 
ing the passage of the Great Central Railway through, 
or, more correctly speaking, under the town. Not 
only in this example, but in others, more especially in 
the new Nottingham Station itself, heavy retaining walls 
are required at each end, and the subsidiary works, such 
as breast and dwarf walls, for the protection of the slopes, 
are numerous, and vary in form and dimensions accord- 
ing to the local features of each particular case. The 
sections in Figs. 12—15 also apply to the Mansfield road 
tunnel, situated between Carrington Station and that in 





the town of Nottingham. Where the depth of the cutting 
at each end of the tunnel becomes very great, a retaining 
wall is built at a short distance back from the face. 
Brindled bricks are used for the exterior surfaces, and the 
skewbacks, stringcourses, and copings of parapets are of 
sandstone. There are’ some heavy and interesting engi- 
neering works on the next section from Nottingham to 
Leicester, which, by the courtesy of Mr. Edward Parry, 
M. Inst. C.E., we have been allowed to visit, and to 
which we shall further allude. 


THE FUTURE OF THE “UNDERGROUND” 
RAILWAY. 
By GEORGE FREDERICK Birp. 

THERE can be no doubt that we are at last getting within 
a measurable distance of that much-to-be-desired innovation 
whereby the ‘‘ underground ” is to be cleared of its noxious 
vapours. Within the last few weeks an announcement was 
made in these columns conveying the welcome news that the 
directors of the Metropolitan and Metropolitan District 
Railway companies have decided to undertake at their joint 
cost a series of experiments having for its object the ultimate 
adoption of electric traction on the Inner Circle line. This 
decision has not been arrived at suddenly. It is, in fact, 
the outcome of many commissions and consultations extend- 
ing over a considerable time, the latest landmark in the 
history being the approval, by a Select Committee of the 
House of Commons, of a Bill asking for power to use electric 
traction on the Metropolitan Railway. In granting this 
approval last April, a condition of the Bill was specially 
insisted on whereby the company should be compelled to 
introduce the new system of traction within five years of 
that date. As a matter of fact, having now taken the matter 
seriously in hand, the railway company expresses a ho 
that electric traction will be an accomplished fact within 
three years at most. 

So far no details are available with regard to the experi- 
ments to be tried on the ‘‘ Underground” by Sir John Wolfe 
Barry and Mr. W. H. Preece, beyond the fact that the portion 
of line selected for experimental working is that between 
Earl’s Court and Kensington High-street, that two con- 
ductors are to be laid parallel between each set of rails, and 
that two motors are contracted for, which are each to be 
capable of working an ordinary Metropolitan or District train 
—that is, a train weighing from 75 to 85 tons empty. The 
portion of line chosen is excellently adapted for the purpose, 
as it is little used and is quite representative, having s 
curves and severe gradients—as much as 1 in 40 where it dips 
under the District main line between Earl’s Court and 
Gloucester-road stations. In due time we hope to beina 
position to give full particulars as to the installation and the 
results of the experiments shortly to be made. 

But while it is eminently satisfactory to find that this 
important and long-looked-for change is no longer merely 
under contemplation, but actually in the course of trial, we 
cannot but think that the time is equally ripe for a serious 
consideration of the whole system of traffic on the two metro- 
politan railways. As has frequently been explained on pre- 
vious occasions, when the subject has arisen in these 
columns, the existing lines, and still more the existing methods 
of service on these two lines—and on the Metropolitan Rail- 
way more particularly—are the outcome of a gradual and not 
too healthy growth. A main idea for a railway of this urban 
character should undoubtedly be, primarily, the provision 
of ready and frequent means of communication between 
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different districts of the town it is supposed toserve. After 
that point is secured, there is a secondary but well-nigh 
equally important function of giving easy access to the 
radiating lines of railway which stretch out into the suburbs, 
and still more distantcountry. In respect to the first-named 
function, we find under existing circumstances that there are 
two completed rings of railway running round the metropolis, 
the Inner and Outer Circles respectively. They have, how- 
ever, one considerable disadvantage, in that they merge into 
each other for a large portion of the circuit, and the further 
disadvantage exists in actual practice that one—the Outer 
Circle—is a circle in name only, as the terminals of the 
service maintained on this route are both situated within the 
Circle. But, under existing circumstances, we find also that 
this primary system has been completely broken into by the 
introduction of junctions at various points on the route, 
giving connections with the outlying or radial lines, which 
bring into portions of the circular route by far the larger 
number of the trains that use it. For example, out of 
eighteen trains which run in one hour during the busiest 
time of the evening between Mansion House and Sloane- 
square stations, only six, or one-third, are Circle trains, while 
on the other similar section of line, between Aldgate and 
Edgware-road stations, the proportion is little better—six 
Circle trains out of a total of seventeen. A clearer idea of 
the distribution of traffic will be gathered, perhaps, from an 
inspection of the accompanying rough map, shown in Fig. 1, 
which illustrates the Metropolitan and Metropolitan District 
Railway systems, and on which are indicated the number of 
trains per hour over each set of rails, during the busiest 
periods of the morning and evening services, on each par- 
ticular section of line. It will be noticed at once that the 
Inner Circle itself has only six trains per hour each way, 
running at regular intervals of ten minutes. What is, for 
convenience sake, termed the Outer Circle, has only two 
trains per hour over the whole route from Aldgate to Mansion 
House. This accounts for eight of the trains which during 
the hour start westwards from Aldgate, and the remaining 
eleven are as follows :—One, Aldgate-Richmond train ; one, 
Aldgate-Addison-road; two, Aldgate- Hammersmith; and 
two, Aldgate-Great Western main-line trains; and three, 
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New Cross- Hammersmith trains, which pass through the 
Metropolitan by means of the junction outside Aldgate Sta- 
tion. On the other route, there are besides the corresponding 
six Circle trains, which alone use the whole line :— Two, 
Mansion House-Wimbledon ; two, Mansion House-Aldgate ; 
and two, Mansion House-Broad-street trains; and, ing 
through the Mansion House Station, there are in addition 
two, Whitechapel-Wimbledon ; two, New Cross-Richmond ; 
and two, Whitechapel - Ealing trains—or eighteen in all, 
using the rails between Mansion House and Sloane-square. 
There are during the same period services of local trains, 
which, however, do not affect the question. 

Looking at the service broadly, it is difficult to see what 
room there is under existing arrangements for an increased 
service to meet the requirements of a travelling public which 
grows rapidly from year to year. There is at present, roughly, 
a 34 minutes’ service on each of the crowded strips of line 
already referred to, and under proper circumstances this is by no 
means the smallest margin of time that could safely be per- 
mitted to elapse between two trains. But it is well to note 
at once that any substantial reduction of the headway allowed 
between two trains is practically an impossibility with the 
existing service, as will readily enough be appreciated when 
it is remembered that on the Inner Circle route alone there are 
four junctions and two terminal stations. In fact, we have 
taken the trouble to trace one particular Circle train right 
round from Aldgate, vid Mark Lane, Mansion House, South 
Kensington, Edgware-road, and King’s Cross, back to its 
starting point, and the result is sufficiently startling. Apart 
from the ordinary routine of having one train in front and 
one behind, this typical train has to run “in and out” with 
something like a round dozen of other trains, all of which 
foul its metals, while most cross over to the other set of rails. 
When it is considered, moreover, that each of these dozen 
trains is individually affected somewhere or other by a similar 
conjunction of circumstances, the first feeling is one of 
wonder that a punctual service is even remotely possible. 
But at least there seems to be ample evidence, in all these 
meetings and entanglements, that the existing service is 
about as good as it can be, under the circumstances, if any 
reasonable margin of safety is to be preserved. 

The questions at issue are: How can this service be modi- 
fied in character so as to be capable of expansion? and, 
How does the proposed introduction of electric traction con- 
tribute to that desired end? As regards the first clause, it 
may be said at once that in theory the change could be 
brought about in the simplest manner possible. We would 
close the Inner Circle to all outside traffic, and establish a 
continuous service of trains each way, running at any in- 
terval of time that might suit the exigencies of the railways’ 
customers. In place of the existing ten minutes’ service, 
there might be a four minutes’ service throughout the day, 
increasing to two minutes’ intervals during the hours of 
greatest pressure. Then, at the points where the present 
junctions occur, terminal stations would have to be provided 
for all the radiating lines of railway, with means of ready 
access from the Circle to the suburban or local platforms. 
This change would benefit both services, and allow of almost 
infinite elasticity to meet growing requirements. At present 
the Circle traffic is starved almost to the point of death 
because of the suburban requirements, while the suburban 
traffic is equally hampered by the existence of the Circle with 
its cross-over roads. In fact, the two services are so mutually 
antagonistic that it is a sheer impossibility to see any way 
to effect a material improvement which does not in some 
manner or another dispose of this antagonism. 

Let us, then, presuppose a change of the nature indicated, 
whereby the Inner Circle would be entirely devoted to a 
service of trains running one after the other in quick succes- 
sion both ways round the Circle. As has already been sug- 
gested, the service could vary according to requirements, 
from, say, fifteen trains per hour to thirty. In reality, it is 
quite conceivable that even this two minutes’ interval might 
be reduced. Some of the New York elevated railroads 
supply a much quicker service, with a headway between the 
trains of almost startlingly small measure. The Manhattan 
Road, for instance, has a normal headway of one minute, 
which is reduced by one-half or more in busy periods of the 
day. This is, of course, more readily permissible in the case 
of overground working than where the trains are boxed up 
in sinuous tunnels, but it must not be forgotten that the 
introduction of electric traction, and the corsequent total 
abolition of steam and smoke, would tend to effect a material 
improvement in the condition of the underground services. 
With the employment of electricity as a motive power, 
whether in the shape of a separate locomotives or by means 
of motors placed under each coach of a train, it would be 
possible, moreover, to improve the working speed. At present 
the thirteen miles of the Inner Circle, with its twenty-seven 
stations at approximately half-mile intervals, occupy for the 
entire circuit a total of seventy minutes from start to start 
of two consecutive rounds. This is an inclusive speed of 
only a small fraction over eleven miles per hour, which is 
certainly not brilliant. On the Manhattan Railroad, already 
mentioned, a distance of nine miles, with twenty-five stops, 
is covered in thirty-five minutes. At approximately the 
same speed, fifteen miles per hour, the Inner Circle could be 
compassed in fifty minutes. Some considerable portion of 
this saving could be effected with regard to the station-waits. 
On the New York line quoted, station-stops vary from three 
seconds upwards, the average being, perhaps, ten seconds. 
On the Metropolitan Railway, thirty seconds is the nominal 
duration of a station-stop, which is often lengthened out to 
@ minute or more, under existing conditions, by a block 
ahead. A smarter tone in the station staff, and the avoid- 
ance of these service delays, would operate also on the 
travelling public, so that we see no great difficulty in limiting 
all station-stops to an average certainly not exceeding twenty 
seconds, which, as compared with present custom, would on 
a round of twenty-seven stations effect an appreciable saving. 
Then, an electric motor is undoubtedly quicker at getting 
away than is the ordinary steam locomotive—though the 
Metropolitan tank engines enjoy an enviable reputation in 
this respect—and this quality again would serve to render a 
fifty minutes’ “‘ circle” easy of accomplishment. 

This material smartening of the ‘‘ Underground ”’ service, 
with more frequent trains running at regular intervals and 
at a quicker rate of speed, would, in conjunction with the 
accompanying abolition of the present poisonous atmosphere, 
undoubtedly operate largely on the travelling public, who 
now-a-days, during the slack period of the day, will not use 
the “ Underground,” while, during the busier times at night 
and morning, they cannot for lack of accommodation. With 
the introduction of the “ closed circle ” system all this would 
be changed. A four minutes’ service steadily maintained 
throughout the slack period of the day would, probably, meet 
all réquiyements. As régards the busier hours, however, there 





would be a most marked difference. At present, taking the 
average seating capacity of a Metropolitan District train as 
a basis, the existing maximum service of eighteen trains per 
hour allows of the conveyance, along either set of rails, of only 
7380 passengersduring each period of sixty minutes. Theintro- 
duction of a two minutes’ service, or thirty trains to the 
hour, would at once raise this maximum output by 663 per 
cent. to a total of 12,300. And it would be quite possible, as 
we have already suggested, to increase this capacity still 
further, should occasion arise, by reducing the headway 
between trains to even smaller intervals. 

Having noted what could be done in creating an enhanced 
capacity on the purely ‘‘ Underground” service comprised in 
the Inner Circle, the next item in the programme is a 
consideration of the provisions necessary for a continuance 
of the local or suburban traffic, which is at present, at all 
events, the more important department on both the railways 
concerned. The trains running on these outlying branches 
would necessarily, under the new administration of the 
Inner Circle, become “shuttle” trains running backwards 
and forwards between their suburban terminals and other 
terminals provided at, say, Edgware-road and South Ken- 
sington. There are several objections that we can foresee 
will at once be raised to this proposal by the railway com- 
panies immediately concerned, and by others. For example, 
there is the question of running powers. The Great Western 
Railway Company has, ever since 1865, had the right to run 
its trains over the Metropolitan Railway as far as the City 
terminus. There is probably a similar arrangement with the 
Metropolitan District Railway in regard to the half-hourly 
services to Mansion House, with both the Great Western 
and the London and North-Western companies. We needsay 
nothing about arrangements existing between the two metro- 
politan companies themselves. To induce these “ foreign”’ 
companies to relinquish their running powers would un- 
doubtedly involve considerable difticulties, and the abandon- 
ment of those powers would almost as certainly premise a 
large monetary settlement as compensation. Quite so; but 
then it seems to us that, sooner or later, the two metropolitan 
companies will have to face the following chain of reasoning: 
—‘ Our dividend-earning capacities are small—how small, 
our ordinary shareholders know only too well. Weare trying 
to increase our earnings by extending our lines further into 
the country, and are succeeding to a certain degree. But in 
so far as our original main lines are concerned, we are earn- 
ing comparatively nothing, because we cannot advance our 
traffic receipts in that direction. That is due to the fact 
that we cannot, under existing circumstances, run sufficient 
trains over those sections of the line to yield a suitable return. 
Under changed conditions we could certainly double the 
dividend-earning capacity of the metropolitan portions of 
our lines. But those changed conditions would involve at 
the outset a total abandonment of the present system of 
giving running powers to other companies over these crowded 
parts of the system. The question before us is, then, are we 
to be content to regard the metropolitan section of our lines 
as a perpetual incubus, not only in itself, but in respect to 
its affording means of communication with our outlying 
branches—which in course of time may quite conceivably 
bring in more traffic than the older system can accommodate 
—or are we to take a bold step, and once for all buy off those 
companies who now hamper us with their running powers?” 
It seems to us that there can be but one answer to this 
question. 

Then there is the question of rolling stock. It is, of course, 
understood that, under the proposed innovation, just as many 
trains would be required to deal with the suburban traffic as 
are required now. In fact, we should expect to see in course of 
time an increase in the suburban services. So thatthe scheme 
suggested would seem to call for a very substantial increase 
in the companies’ rolling stock. But this call for an increase 
would not be by any means so extensive as appears at first 
sight. At present there are seven trains employed on each 
set of rails working round the Inner Circle, or fourteen in all. 
This is without any allowance for a spare train or trains to 
cover a breakdown, and this extra allowance is also to be 
disregarded in any subsequent calculation. By increasing 
the service from six trains per hour to thirty trains per hour, 
on the same scale, would require on each set of rails thirty- 
five trains, or seventy in all. But, according to the foregoing 
proposals, it is suggested that the time occupied in completing 
the circle be reduced from 70 to 50 minutes. On that basis, 
each set of rails would require only twenty-five trains, or fifty 
in all, so that the actual net increase in rolling stock, for 
dealing with the greatest press of traffic of the immediate 
future, would be only thirty-six trains altogether for the 
inner and outer sets of rails. As against this increase of 
rolling stock for the Circle, moreover, may be set the fact 
that 2 considerable number of the trains running outwards 
to the suburban terminals could be materially reduced in 
capacity. Having their lengths of journey in all cases very 
considerably shortened by the cutting off of the ‘Under- 
ground” portion, they could make in all cases two, and in 
most three or more, trips on the same mileage as is now run, 
and these increased trips could naturally be served by far 
smaller trains than those now employed. For example, at 
no time in the day probably, if we except about an hour or 
so during the thickest of the traffic, morning and evening, 
and perhaps also the ‘‘theatre”’ trains, are the trains running 
west of Bishop’s-road on the one hand, and West Kensington 
on the other, occupied to within anything like one half of 
their full capacity. During the daytime they are sometimes 
nearly empty. A duplicated service then, with shorter trains, 
would serve the purpose equally well, and would undoubtedly 
tend at the same time to create greater traffic. And the 
coaches removed from these suburban lines would go some 
appreciable way towards supplying the increased requirements 
of the Inner Circle. 

Omitting for the present any further comment on the last- 
mentioned subject, it may be well to consider some of the 
points to be settled by the engineer. Apart from the question 
of the adoption of electric traction, which stands by itself, 
the proposed conversion would not entail so much recon- 
struction as might appear from a very cursory examination. 
The Circle exists in all its completeness, as also the other or 
suburban lines. All the alterations to be considered are 
concentrated at four points, South Kensington, Edgware- 
road, Aldgate, and Mark-lane, where terminal stations would 
have to be planned for the four sets of lines meeting the 
Inner Circle at those points. But, with regard to the City 
terminals, a delicate question might at once arise as to how 
far the East End traffic justified the expenditure. Altogether 
nine trains in every hour go out of the Circle in that direction, 
four to Whitechapel, and five to New Cross, the former all 
coming off the District system, while of the latter two 
diverge from that system, and the remaining three from the 
Metropolitan. Of these nine trains, however, what propor- 





tion are actually paying trains beyond the Circle limits, ang 
how many, on the contrary, are sent along out of the Circle 
simply for service reasons to avoid undue blocking of the 
Aldgate and Mansion House sidings? The solution of this 
problem may safely be left to the two railway companies 
concerned. 

As regards the South Kensington Station, very little would 
need to be done to transform this into an effective terminus 
for the District Company’s suburban traflic. It could be 
used for that purpose almost as it stands, a fact which will, 
perhaps, be more readily appreciated after a glance at tho 
rough diagram, here given in Fig. 2, showing the present 
arrangement of roads and platforms. A better plan, how. 
ever, and one which would relatively involve little extra 
expense, would be to alter the present arrangement to that 
shown in Fig. 3, as by so doing the ease of transfer from the 
suburban to the Circle trains, and vice versd, would be great] 
facilitated. In accordance with this suggested alteration, 
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the inner or City-ward set of rails of the Circle route would 
remain as now, or would, at the worst, be slewed outwards 
to the boundary wall of the station cutting after the abolition 
of the existing platform. The outward Circle trains, how- 
ever, after emerging from the tunnel at the eastward end of 
the station, would diverge outwards from the other set of 
rails, and would follow the existing down road used by trains 
running to Harl’s Court. This, again, would be slewed out- 
wards as far as is practicable. The South Kensington Station 
would be shifted as far eastward as possible into the present 
open cutting, and would consist of one vast platform stretch- 


Fig.3. 
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ing from one set of the new Circle rails to the other. Into 
this platform, from the west end, would be cut threo 
long bays, each capable of holding a normal District train. 
This would be the suburban accommodation, and it should 
be noted that passengers could change to and from Circle and 
suburban trains at no more trouble than walking along a few 
yards of level platform, A reference to the plan, Fig. 3, will 
show at once how the suburban traffic would be provided for. 
The up-trains from Earl’s Court would be diverted before 
entering the short tunnel outside Gloucester-road Station, on 
to what is at present the down-Circle road, and would run 
through that station with the alighting platform on the right- 
hand side. Proceeding, on emerging from the tunnel at 
South Kensington, the train would have the choice of any 
one of the three ways provided for the suburban traffic. The 
shifting of the station would, it will be noticed, allow room 
for the necessary cross-over roads, and also for engine-sidings, 
&c. Trains outwards, on the other hand, would use what is 
at present the up-District road, and would use the opposite 
side of the same island platform at Gloucester-road Station, 
at which the in-coming trains drew up. Then, after leaving 
the tunnel with a very slight slewing of the road northwards, 
the line would proceed to Earl’s Court as at present. The 
Circle trains would use the two outer platforms at Gloucester- 
road—this station would require no modification whatever— 
and the outward or westward road would simply, on emerging 
into the open, dip down with a sharp gradient, until it could 
pass beneath the suburban line, and would then as sharply 
rise to join on to the existing Circle metals at the entrance 
to the tunnel leading to High-steet, Kensington. In this 
way there would be no fouling of the lines, while at the same 
time the arrangements for transfer of passengers from one 
system to the other at South Kensington would be of the 
simplest character possible. 

Unfortunately, the problem to be solved at Edgware-road 
Station is not of the same comparatively simple nature. 
There are not the same convenient four sets of rails, and 
what surplus of space there is is at the wrong end of the 
station. At the same time, the conversion of the line at 
this point, and the provision of a terminal station for the 
suburban services, does not necessarily involve insurmount- 
able difficulties. From an rp ey point of view, indeed, 
with the single exception of the fact that any scheme must 
require some temporary dislocation of the traffic while altera- 
tions were in progress, there is nothing in the question which 
has not been settled in a satisfactory manner elsewhere, 
times without number. The sole matter for concern would 
be the cost of the alterations, purchase of land, and other 
concomitants. f ; 

Into the matter of the passengers’ point of view there is 
no need to go at any great monn Experience shows that 
where the two ideas of old-established comfort and greater 
facilities come into conflict, it is the former which has 
inevitably to give way. In this instance the increase in 
facilities of transport would be so marked as to swamp 
entirely any predilections in the other direction. ‘ 

It will be noticed that in drafting this scheme no attention 
has been paid to that portion of the Metropolitan Railway 
between King’s Cross and Moorgate-street, with branches to 
Snow-hill and the vast series of goods yards lying in the 
neighbourhocd of Smithfield Market, which is worked by 
Midland, Great Northern, and some of the southern railway 
companies’ stock. This is practically an entirely distinct 
service, and there is no pressing need to alter the mode of 
traction, or otherwise bring it into line with the new working 
of the Circle traffic. Nor need any more than passing notice 
be bestowed on the service of goods trains that from time to 
time, principally in the ‘wee sma’ hours,” run over the 
Metropolitan Railway to and from the goods yards already 
mentioned. These are so comparatively few in number, and 
so generally unobtrusive, that they might quite well be 
allowed to retain their present means of locomotion. It 
should equally be made clear tbat there is no actual necessity 
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Fig 42. GALLERY DECK PLAN. 
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to do away with steam locomotion outside the Circle, unless 


in course of time the two companies concerned found the | 


change expedient. 
proposal to adopt electric traction exists only in the Circle 


The main trouble which has led to the | 


itself, and in the Metropolitan section especially, between | 


Edgware-road and King’s Cross stations. 


A 3 D. j i i v | . . } 
srogards the scheme projected in the foregoing columns, | 11 be seen that at the bow is a saloon for deck passen- | 


generally, it is only to expected that the idea will be 


scouted by the railway authorities. They may not dignify it | 


by calling it Utopian ; but they will most assuredly charac- 
terise it as at once absurd and impossible, without ‘troubling 
greatly to look into the matter in all its bearings. That it 
would involve a considerable amount of capital expenditure 
in buying off running powers, in purchasing new rolling 
stock, and in effecting the necessary permanent way altera- 
tions, may readily be granted. There can be no doubt, 
moreover, that an enormous increase on the present traffic 
returns would be required to yield a return on this outlay. 
This is indisputable. But we may point out that the traffic 
is actually there, and is to be had almost for the asking. In 
a case of this sort the supply creates the demand. There are 
thousands upon thousands of people who would use the 
“Underground” in preference to any other means of convey- 
ance, if they could make sure of getting a train at once, and 
of not being poisoned in “the sewer.” 

And, on the other hand, the two companies concerned are 
face to face with several salient facts, some of which were 
enunciated in referring to the purchase of the existing 
running powers. Besides those there are others, which in- 
clude the threatened appearance of rival underground routes, 
all likely to make serious inroads on their present none too 
princely traffic receipts. Any extensions further afield, if they 
yield more traffic, will only to a greater extent hamper the 
Inner Circle, which already, as we have pointed out, has very 
little, if any, capacity for expansion of traffic while worked 
on the existing system. In effect the two companies seem 
to have arrived at something closely resembling a turning- 
Point in their careers, 


| engineers. 
| boiler-room, extending the full width 
| of the hull, and aft of this again is 








Fig 43. HURRICANE AND DOME DECK PLA 


AMERICAN PADDLE-WHEEL STEAMERS WITH | 
BEAM ENGINES. 
No. IX, 


In the four figures above are given the deck plans of the | 
Puritan. Beginning with the lower deck, Fig. 39 ante, it | 


gers, having a bar—for drinks—and a wash-room at one 
end, and rooms with six berths in 
each along the sides. One of these 
rooms is occupied by the electrical 
Next to this saloon is the 


the engine-room, with the kitchen and 
pantry 52ft. by 20ft. on one side, and 
the glory-hole, or firemen’s quarters, 
on the other side. The coal bunkers 
are between the boiler- room and 
engine-room, and at the sides. Then 
comes the main dining - room, 
108ft.4in. long, 30ft. wide and 12ft. 
high. On each side of this is a row 
of rooms with berths for those who do 
not care to pay for private cabins or 
state-rooms. Let into these rooms 
are arched recesses, forming the side- 
boards for the dining-room service. 
Aft of this is a private dining-room 
and the ladies’ cabin, with rows of 
berths for the use of those who do not take state-rooms. 

On the main deck, Fig. 40, the forward part is devoted 
to the quarters for the crew, and has also the anchor 
chain windlasses and the room for the steam steering 
gear. Hence to the paddle-boxes is a broad stretch of 
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deck, with pillars or columns supporting the deck beams 
of the saloon deck, and having a casing round the 
Here horses and freight are stowed, the freight 
deck having 80,000 cubic feet of space. The mates’ 
room, lamp room, and pump room are against the for- 
ward end of the starboard paddle-box, and the refrigera- 
tors and store room are forward of the port paddle box. 
The engine-room is between the paddle-boxes. Aft of the 
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CROSS SECTION OF THE PURITAN 


engine and the wheels is the quarter-deck, 24ft. by 5Sft. 
entered from the sides by large sliding doors, and here 
are situated the captain’s office, ticket office, barber’s 
shop, &c., while a broad stairway leads up to the main 
saloon, and other stairways lead down tothe dining-room. 
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Aft of the quarter deck is the “ social hall,” 82ft. by 53ft., | the gallery deck. Chairs, lounges, writing desks, &c., are 
flanked by state-rooms and having lateral passages lead- | provided on the saloon floor. 
ing to the open strip of deck along each side. Aft of this| Fig. 47 shows the main dining-room, with end doors 
again is the ladies’ saloon, 42ft. by 20ft. | opening into the private dining-room. Along each side 
The saloon deck extends from stem to stern, and has a | are the doors tc the rooms fitted with berths, for the use 
superstructure containing two saloons, connected by | of which no charge is made, and in the sides are formed 
corridors along the side of the engine and funnel casings. | the arched recesses for the sideboards. Along the middle 
The forward saloon is 76ft. by 22ft., and the after o | of the ceiling runs a sort of conduit formed of curved 
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Fig. 4S—QUARTER DECK OF THE PURITAN 


sheets of tinted and opalescent glass, diffusing the light 
from a great number of incandescent lamps placed within 
this light shaft. 

The Puritan is fitted with a compound surface- 
condensing beam engine of 7500-horse power. . Both 


main saloon, 128ft. by 22ft. In each side of the super- ; 
structure are the state-rooms or cabins, in single, double, | 
and even triple rows, as will be seen by the plan, | 
Fig. 41. These rooms have upper and lower berths, the | 
former being usually of a folding pattern, similar to those | 
in American sleeping cars. Some of the large rooms aft 
have brass bedsteads instead of berths. End doors open 
out upon the open deck beyond the superstructure, and 
numerous passages afford access from the 
saloons to the outside promenades. 

The plan of the galley deck, Fig. 42, shows 
a somewhat similar arrangement, except that 
the deck does not extend to the bow, while 
inside it forms galleries around two open wells, 
the galleries overlooking the saloons, which 
extend up to a domed roof above the level of 
the hurricane deck. In the forward end of the 
superstructure are the rooms for the captain, 
pilots, mates, &c., and also a room reserved for 
the use of the President. The after end of the 
gallery is the ‘music room,” 64 by 24ft., and 
is occupied by the band during the evening. 

Finally, we have the plan of the hurricane 
deck, Fig. 48. The deck itself is a promenade 
around, and a little below, the domed roof 
of the saloons, the promenade thus formed 
being 10ft. wide, 42ft. above the water, and 
about 600ft. long. Around the promenade is 
an outer portion, three steps lower down, the 
forward and after ends of which are acces- 
sible to the passengers, while the side portions 
are occupied by six boats and four life rafts on 
each side. Above the dome roof rises a deck- 
house, already noted, and this structure extends 
over the top of the engine space, and conceals 
the working beam. 

The diagrammatic cross section, Fig. 44, 
gives a very good idea of the interior of the 
ship, this section being of frames No. 95, 
forward of the engine, and No. 115 aft of the 
engine. 

It may be of interest here to give a few views 
showing the character of the interior finish and 
decoration of this fine vessel. Fig. 45 shows 
the quarter deck or main entrance hall. In 
the middle of the view is the semi-circular 
vestibuled entrance to the main stairways to 
the saloon above, and the dining-room below. 
At the left is the ticket window of the purser’s 
office. The floor is of polished wood, and has 
strips of carpet laid between the doorway. 

Fig. 46 is a view of the grand saloon, looking aft from 
the head of the main stairway. This shows the massive 
columns which serve as ventilators, and which are| beam. The high-pressure cylinder is 75in. diameter, and 
encircled with handsome specimens of hammered iron | has a stroke of 9ft. The low-pressure cylinder is 110in. 
work for the electric light fixtures. The dolphin and | diameter, with a stroke of 14ft. The crossheads are con- 
trident at the left surmount one of the newel posts of the | nected by vertical links or rods to the beam, which 
stairway. The gallery deck is below the mid-height of | is of the usual lozenge or diamond pattern, having a cast 
the saloon, and form the saloon and gallery open the | iron skeleton, round which passes a wrought iron strap. 
doors to the state-rooms. The darker openings in the | It weighs 43 tons, and turns on bearings 18in. diameter 
view are the passages leading to the open air. The | Some idea of the enormous size of the engine may be 
doors at the end open upon the after promenades, and | obtained from an inspection of Fig. 48, which is repro- 
during the evening the band occupies the rear portion of | duced from a photograph of the huge forged strap for 


adjacent to each other, fore and aft, with the valve 
chambers at their outer sides. The low-pressure cylinder 





is directly under the end of the beam, and the high- 
pressure cylinder is between it and the centre of the 





cylinders are under the same end of the beam, and are | 


this beam. It is 36ft. 6in. long over all, 16ft. Sin, deep 
over all, and the distance centre to centre of bearings ig 
34ft. The main section of the sides of the strap is 103in 
by 1ljin. This forging was made by the Cleveland City 
Forge and Iron Company, and weighs 36,310 lb. The 
details of the construction of a beam of this type haye 
already been shown in Fig. 4. 
At the opposite end of the beam from the cylinders ig 
| the trussed connecting-rod, 38ft. Tin. long, centre to 
centre, driving the crank of a shaft 30in. diameter in the 
| main bearings. The crank pin is 17in. diameter and 22in, 





] | long. The paddle-wheels are of the feathering type, 35ft, 


diameter over the buckets, and 8ft. wide, with a depth of 
immersion of 7ft. 6in. The buckets or floats are of ‘in, 
steel, and each bucket is 14ft. long and 5ft. wide. Hach 
| wheel weighs about 100 tons. The wheels make twenty 
to twenty-four revolutions per minute. 

| Balanced poppet valves are used, and the engine ig 
| fitted with the Sickles adjustable cut-off, already described, 
| The excentrics for the high-pressure cylinder have a 
throw of 18in., while those for the low-pressure cylinder 
have a throw of 24in. 

Steam is supplied by eight Redfield return tubular steel 


j | ooilers, giving a capacity of 7500-horse power at a work. 


| ing pressure of 110 lb. per square inch. Six of the boilers 
are 18ft. lin. diameter and 15ft. 14in. long, with three 
furnaces to each, The other two are 9ft. llin. diameter 
and 15ft. 1ljin. long, with two furnaces. There are 
22 furnaces in all. The boilers have a total heating sur. 
| (ace of 18,000 square feet, and a total grate area of 845 
| square feet. Hard coal is used for fuel, and the fuel 
| consumption in regular service is about 1°8 lb. per 
ndicated horse-power per hour. 
| The two smokestacks or chimneys reach to a height of 
LO1ft. above the keel, and at the base of each is a super. 
ieater, 8ft. 10in. diameter inside and 12ft. din. outside, 
| vitha height of 12ft. On the main deck is a vertical donkey 
| 20iler, whose chimney is led into the after smokestack. 
| Cwo Sturtevant blowers, with a capacity of 50,000 cubic 
feet per minute, supply air to the fire-room. The surface 
| sondensers have a cooling surface of 15,000 square feet, 
ind are supplied with water by two centrifugal circulating 
yumps, having a capacity of 10,000 gallons per minute, 
Chere are also two other pumps, having an aggregate 
sapacity of 20,000 gallons. The steam plant includes also 
. steam steering engine, with two cylinders 24in. by 18in, 
wn auxiliary starting engine, and three steam capstans, 
‘ach of which has two cylinders 12in. by 14in. There 
| sre also two Armington and Sims engines of 50-horse 
| 20wer, each directly connected to two Edison dynamos 
of = lights capacity, the combined capacity being 2000 
lights. 

There are 12,000ft. of steam pipes, and about 20 miles 
of electric wires for lights, annunciators, bells, fire alarms, 
&e. Thermostats are fitted up at various points to give 
automatic alarms of fire, and besides the fire connections 
with the main pumps, there are three large hand fire 
pumps. The safety equipment further includes 26 life- 
boats, 12 life-rafts, and 1400 cork jackets and life pre- 
servers. 

There are 364 state-rooms on the saloon and gallery decks, 
and 139 on the main deck. The boat has accommodation 
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Fig. 48—FORGED STRAP OF PURITAN’S ENGINE BEAM 


|for 1400 passengers, and 670 tons of freight on a draught 
of 14ft. The officers and crew number 227 in all. 








Te Russian railroad report gives the number of 
| journeys made on free passes in that country, which in 1895 was 
202,929 ; and one man travelled on a free pass to every 25 who paid. 
This was only one-third of the free travel, however, for nearly four 
millions of journeys by soldiers, and nearly half a million of pri- 
soners paid no fares. Altogether there was one non-paying pas- 
senger to every eight who paid. Only about 14 per cent. of the 
passengers carried travel ‘‘ first class,’ : 
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AMERICAN PADDLE-WHEEL 


( For description see page 107) 





Fig. 46-GRAND SALOON 
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Fig. 47—DINING-ROOM OF THE PURITAN 





TIMBER SEASONING BY ELECTRICITY. 


_Dvrina the last few years considerable attention has been 
given to the invention of new processes for treating timber. 
The latest aspirant to fame is a process and apparatus 





which claims to give to timber properties which time alone 
has so far been able to produce.= It is a French idea, and 
has, we are informed, met with considerable success in Paris, 
where works have been established to treat timber on a large 
scale. The Nodon-Bretonneau process involves the expulsion 





of the sap and its replacement by a solid matter, insoluble 
and aseptic. This is effected by placing the material to be 
treated in a vat containing a lukewarm solution made up of 
borax, 10 per cent.; resin, 5 per cent.; and -75 per cent. of 
carbonate of soda. While in this bath an electric current of 
about 100 volts pressure is caused to pass through the timber 
in the manner shown by the accompanying sketch. The 
current sets up what is termed electro-capillary attraction, 
and drives out the sap by the introduction of the solution. 
This treatment lasts from six to eight hours generally, after 
which the wood is subjected to a further treatment of a few 
hours’ duration in a warm bath to allow of thorough per- 
meation of the entire section. It is then removed and dried 
inder cover by air currents, a process which is said to take 
from fourteen days toa couple of months, according to the 
lensity and thickness of the material. The inventors claim 
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shat not only is a considerable saving in time and expense 
nthe drying of timber effected by this process, but that 
sertain classes of wood, such as maritime pine, which have not 
1itherto been readily saleable owing to the large amount of 
noisture they contain, can by its use be readily deprived of 
he sap. The expenditure of electric current is said to be 
300 watts per cubic metre per hour for five hours. The 
Electric Timber Seasoning Company, Victoria-street, West- 
ninster, is introducing the system into this country, 
und a model apparatus has been fitted up at the works of 
Messrs. Johnson and Phillips, Charlton Junction. 








SAMUEL SWARBRICK. 


THE death occurred, on the 22nd ult., of Mr. Samuel 
Swarbrick, formerly general manager of the Great Eastern 
Railway Company. Mr. Swarbrick, who was seventy-nine 
years of age, had had a very long and varied railway «xpe- 
‘ience. He began in 1838 on the Manchester and Leeds 
Railway, afterwards the Lancashire and Yorkshire, on which 
1e rose to the position of accountant. In 1851 he joined the 
Midland Railway Company in the same capacity, and for 
ifteen years worked in harmony with the late Sir James 
Allport in furthering the development of the Midland system 
and the districts which it served. In 1866 he became general 
manager of the Great Eastern Railway, which had not then 
recovered from its early difficulties. During the time of 
Lord Salisbury’s chairmanship a firm foundation was laid, 
ind the financial troubles were overcome. Under the suc- 
seeding chairman the problem of a northern outlet was 
solved, and a commencement was made in the development 
of that suburban traffic which has so largely increased during 
late years. Mr. Swarbrick retired from the general manager- 
ship of the Great Eastern Railway in 1880, and from that 
time he acted rather as a railway adviser than as an officer. 
In company with Sir James Allport he made an exhaustive 
report on the New York, Pennsylvania, and Ohio Railway in 
1882. He joined the board of the Hull and Barnsley Com- 
pany in 1884 in association with Mr. J. S. Forbes, and aided 
for some years the early struggles of that undertaking. From 
1891 he had lived in retirement at Tottenham. 








LEGAL INTELLIGENCE. 
BEFORE THE JUDICIAL COMMITTEE OF THE PRIVY 
COUNCIL. 


Present : LORD HosHovse, LoRD MacNavUGHTON, LorD Davey, 
and Sir RicHaRD COUCH. 
THORNYCROFT’S PATENT. 

THIS was a petition for the prolongation of letters patent granted 
to Mr. John Isaac Thornycroft, of Church Wharf, Chiswick, on 
January 31st, 1885, for a term of fourteen years, for an invention 
of improvements in steam generators. The petitioners are Mr. 
Thornycroft, the patentee, and Mr. John Donaldson, who carry 
on the business of engineers and shipbuilders at Chiswick under 
the name of Messrs. J. I, Thornycroft and Co. 

Mr. Movtton, Q.C., and Mr. J. C. GRAHAM were counsel for 
the petitioners ; the ATTORNEY-GENERAL and Mr. DENNIss for the 
Crown. 

The invention in question related to improvements in water-tube 
boilers, and it was claimed that, through the more perfect circula- 
tion obtained by it, a higher efficiency of heating surface was 
secured with corresponding economy of coal, and by that and by 
the arrangement of the outer tubes so as to form water walls, 
which necessarily limited the temperature of the radiating surface to 
that of the water, the use of heavy, refractory, non-conducting 
materials was avoided, and a great saving in the weight of the 
boilers was obtained. The invention, it was said, was of great 
utility, and particularly applicable to marine machinery, in which 
it was important that the greatest possible horse-power should be 
obtained with the smallest weight of boilers and fuel to be carried 
in the vessel. The petitioners stated that they had devoted great 
pains and labour in perfecting the invention, and had made 
strenuous efforts to introduce the boiler into her Majesty’s service 
and to various foreign Governments and to shipbuilders and 
engineers. Models of the boilers were exhibited at the Naval 
Exhibition, 1891. In consequence of the doubts which were 
generally felt by naval architects and engineers of new forms of 
boilers, and their fears of the grave consequences which might 
follow from any failure of such boilers, the invention had not, 
until recently, come into any extensive commercial use, and the 
petitioners had not derived adequate benefit from it. They 
believed they had now succeeded in attracting the attention of 
shipbuilders and engineers to the value of the invention, and if the 
terms of the letters-patent should be prolonged they hoped to be 
able to obtain a fair remuneration commensurate with its merits 
and public importance. Letters-patent had been granted between 
1887 and 1895 to Mr. Thornycroft for the invention in most foreign 
countries, and in Canada, New Zealand, and New South Wales. 

Evidence was given in support of the petition, and as to the 
merit and value of the invention. The accounts were also sub- 
mitted to their Lordships, 

At the conclusion of the hearing, 

Lorp Hosuovss said their Lordships would humbly advise her 
Majesty to refuse the prayer of the petition, and they would give 
their reasons at a later date. 
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THE BRITISH FIRE PREVENTION COMMITTEE. 


Tue Cripplegate fire and the disastrous conflagration at 
the Paris Charity Bazaar drew forcible attention to the 
subject of fires in general, and created a desire to know more 
of the circumstances attending the outbreaks, and of the 
kinds of materials best able to withstand intense heat and 
flames. One of the outcomes of the Cripplegate fire was the 
formation of the British Fire Prevention Committee. This 
from small beginnings has developed into our newest scien- 
tific society, and will within a week or so become ‘“ The 
Incorporated British Fire-Prevention Committee,” a scien- 
tific society of some 500 members, including architects, 
surveyors, engineers, municipal officers, and others directly 
or indirectly interested in fire-prevention, among whom are 
many leading members of the professions named. The 
founder of the Committee and the chairman of the executive 
is Mr. Edwin O. Sachs. 

Three of the primary objects of the Committee are :— 
(1) To direct attention to the urgent need for increased pro- 


main is connected. Over these pipes is built up loosely a 
honeycomb of fire-bricks to the height of some 2ft. 6in., with 
the object of spreading the flames. There is one door- 
way in each hut which, while a test is going on, can be 
covered with a fire-proof door provided with an _ inspec- 
tion hole. The air enters under the floor of the hut, 
and the amount can be regulated by openings just beneath 
the floor or ceiling under test. The method is somewhat 
primitive, but apparently successful. Fire bricks, loosely in- 
serted, nearly fill the orifices at the commencement of the 
test, and as more air is required they are simply hooked out 
one by one. An ingenious means is provided whereby the 
temperature inside the huts can ba not only taken at any 
moment, but continuously recorded photographically. The 
method used is by thermo-junctions and reflecting galvano- 
meters, the type being exactly that used by Sir William 
Roberts Austen at the Mint. The thermo-junction consists 
of a pole of pure platinum and a pole consisting of platinum 
containing 10 per cent. of iridium. 

A preliminary view and test took place on Tuesday last, 
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Fig. 1—FIRE TESTING HUTS 


tection of life and property from fire by the adoption of 
‘‘ preventive’? measures; (2) to use its influence in every 
direction towards minimising the possibilities and dangers 
of fire; (3) to undertake such independent investigations 
and tests of materials, methods, and appliances as may be 
considered advisable. 

Having formed itself and laid down a line of action, 
it was the next business of the Committee to construct 
a testing station where it might carry out its investi- 
gations. A plot of land on which were two large-sized 
houses was acquired for this purpose. The locality has 
been well chosen. The property skirts the Regent’s Canal 
opposite the goods yard of the Great Central Railway, and 
the grounds in which the tests are to be carried out lie 
between the canal and a road. It has evidently been 
sought to minimise any chance of nuisance by getting as far 
as possible away from residential property. At present 
three test huts have been constructed.” As shown in our 


| previous to the starting of the station for actual work. A 
| sample test was carried out. A floor made of wooden 
| joists placed edge on and close side by side was used, and 
was covered underneath with iron sheeting of No. 22 gauge. 
The gas was turned on, and through the inspection hole it 
could be seen that a fierce fire was raging inside the hut, and 
| that the flames were impinging on the under side of the floor 
| under test. In less than ten minutes it was evident that this 
| was well alight, and the test was stopped and the lighted 
floor quenched by a hose. The fire had not had time to burn 
through the juists, but there was no doubt about them having 
been well alight in spite of the iron sheeting. A test of a 
concrete floor had been previously made, and the remains of 
this floor, which had been subject to test during one hour, when 
the temperature had varied between 1800 and 2300 Fah., were 
on the site, showing that it had been absolutely demolished, 
and this, too, without there having been any load on it. 
The floor had been composed of three sections of concrete as 





illustration, Fig. 1, they are square brick structures. They 
are 10ft. square—internal 
measurement—some 12ft. 
or 13ft. high, and the walls, 
which are 14in. thick, are 








constructed of ordinary ES 

stock bricks set in ordinary —-— — 

mortar. Fig. 2 shows a Ef 

plan of the station as it will f ae, 
be within the next few =H ere Gas pipes 
weeks, but, as already Fle Ve/ves— 
stated, there are at present ie Eee Bs 

only three huts, which are BS — =] 
primarily designed for test- ee = Ot 
ing floors or ceilings. fey ages ol 
Additional extensions be- ATTY 

yond those shown in Fig. 2 = : = an 


are also under considera- 
tion. These will consist 
of appliances and huts for 
testing pillars, &c. The existing huts are braced round | 
about 2ft. Gin. from the top, i.e., at the level at which | 
the floor or ceiling under test will be fixed, with gin. by 3in. | 
iron, and theyare in addition supported by brick buttresses, two | 
ateach corner. The roofs have temporary coverings of galvan- | 
ised iron. Eventually appliances will be used for dropping | 
weights on floors under test, and in other ways, to imitate as | 
far as possible the state of affairs which will actually exist at | 
a real fire. At present, however. the tests are purely fire and | 
water tests. In order that the temperature of the fire might | 
be regulated to any required degree, it was decided to use gas, | 
and this is prepared on the site in a generator 10ft. high and | 
7ft. Gin. in diameter. This is of the ordinary form, having a | 
conical grate, and being fed by means of a sealing hopper | 
from the top. It stands in a concrete tank full of water. | 
Adjacent to this is a small vertical boiler—as a fact, an old | 
fire engine boiler—and steam at 45 lb. is led from this and is | 
blown by means of a nozzle to the underside of the fire. The | 
gas produced is led through an explosion box into an 18in. 

internal diameter main, which is covered with 2in. of fire- 

clay and cement. Two 12in. branches are taken off for 

each hut, the pipes entering the building through two arches, 

and there is a valve in each branch. The huts are provided 

with a brick and gravel floor, up from which project two 

rows of five pipes 4in. internal diameter, to which the gas | 


follows, 



































Fig. 2—PROPOSED ARRANGEMENT OF TESTING HUTS 


No. 1 section.—3 parts of ballast, 3 parts of coke breeze, 
1 part of Portland cement, 6 gallons of water. 

No. 2 section.—6 parts of ballast, 1 part of Portland 
cement, 5 gallons of water. 

No. 3 section.—3 parts of ballast, 3 parts of coke breeze, 
1 part of cement, 6 gallons of water. 

The concrete had been supported between wood joists 16in. 
apart, having a fillet running along their length in the middle 
at each side, the whole being covered on the underside with 
a layer of plaster. There can be no doubt that the huts as 
arranged are quite capable of performing any required tests 
in this direction. 

So far all expense has been borne by a general subscription, 
but now that the station is in working order a charge will be 
levied for each test made, but it is only intended that this 
shall cover actual working expenses. A feature of these 
tests will be the presence at each of them of five members of 
the Council and ten members of Committee in addition to 
the executive, care being taken that the attendance is 
always thoroughly representative of the technical professions 
primarily interested in the specific object under investigation, 
and further that the reports of tests will simply be state- 
ments of facts, and will not include an expression of opinion. 
We Saad wish success to the Committee in its good 
work, 


MACHINERY IN THE UNITED STATES NAvy, 


WE illustrate this week the main engines of the new 
battleships at present known officially as Nos. 10, 11, and 
12. For the drawings and the annexed condensed specifi. 
cation we are indebted to Commodore Melville’s report 
already referred to in our columns last week. On October 
2nd, 1896, we published drawings of H.M.S. Powerful’s 
engines. A comparison of the American designs with 
these will be found instructive. In both the utmost 
lightness consistent with strength has been sought, 
Neither engines have, in the ordinary sense of the word 
bed-plates, the engines being, in a way, incorporated 
with the frames of the ships. But in the Powerful re. 
course has been had to cast metal for the engine frames 
whereas the American machines are neither more nor less 
than enlarged torpedo boat engines. The cylinders are 
carried, it will be seen, on steel bar frames, cross-braced 
to secure stiffness. It is true that the power to be deve. 
loped is not nearly so great as that exerted by the 
Powerful ; but, on the other hand, it appears to us that 
the American design lacks greatly in stiffness, and that 
the result will be a constant tendency for bearings to 
heat. Again, so far as can be seen from the drawings, 
three of the cylinders, namely, the intermediate and two 
low-pressure cylinders, are secured to each other, only the 
high-pressure engine being independent. This combin. 
ing of two or more cylinders has proved a fruitful source 
of trouble, from unequal expansion, bringing about 
distortion of the cylinders, and has for some time been 
falling into disuse in this country. The text of the speci. 
fication runs as follows :— 

General description.—The propelling engines will be rights and 
lefts, placed in hd compartments and separated by a 
middle-line bulkhead. These engines will be of the vertical, 
inverted cylinder direct-acting triple-expansion type, each with a 
hizh-pressure cylinder 30in., an intermediate-pressure cylinder 
46 \in., and two low-pressure cylinders 53in. in diameter. The stroke 
of all pistons will be 48in. The collective indicated horse-power for 
propelling, air pump, and circulating pump engines will be 10,000 
wh 2n the main engines are making about 120 revolutions per minute, 
Uh2 high-pressure cylinder of each engine will be forward, and the 
int2srmediate-pressure cylinder aft, the low-pressure cylinders 
»eing between these two, The main valves will be worked by 
3tephenson link motions with double-bar links, 
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VALVE GEAR, U.S. BATTLESHIPS 


The valve gear of the four cylinders will be made interchange- 
able so far asis practicable, There will be one piston valve for each 
high-pressure cylinder, and two for each intermediate-pressure 
aplader Each .low-pressure cylinder will have a double-ported 
slide valve. Each main piston will have one piston-rod, with a 
crosshead working on a slipper guide, The framing of the engines 
will consist of forged steel columns trussed by forged steel stays. 
The engine bedplates will be of cast steel, supported on the keel- 
son plates. The crank shafts will be made in four sections, the 
first and fourth and the second and third being made interchange- 
able. The sequence of cylinders, beginning from forward, will be: 
High-pressure, first low-pressure, second low-pressure, and 
intermediate-pressure. The high and first low-pressure cranks 
will be opposite, also the intermediate and second low, the second 
pair being at right angles with the first. The sequence of cranks will 
then be : Hi h-pressure, intermediate, firstlow, and second low-pres- 
sure. The Bureau of Steam Engineering will take into considera- 
tion any other system of balancing that the contractors may wish 
to propose. All crank, line, and propeller shafting will be hollow. 
Tbe shafts, piston-rods, connecting-rods, and working parts 
generally will be forged of open-hearth steel. 

The condensers will be made of composition and steel. Each 
main condenser will haye a cooling surface of about 6750 square 
feet, measured on the outside of the tubes, the water passing 
through the tubes. For each propelling engine there will be a 





double vertical single-acting air pump, worked by two inverted 
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wvlinders) The main circulating pumps will be of the 
pore type, one for each condenser, worked independently, 
The propellers will be ga and left, of manganese bronze or 
approve equivalent metal. a 
ach engine-room will have an auxiliary condenser, made of 
having not less than 800 square feet of cooling surface, 


siti 
ee the outside of tubes, Each condenser will be con- 
nected with all the auxiliary machinery, Each of these condensers 


“) have a combined air and circulating pump. 
will bave a be eight single-ended steel boilers of the horizontal- 
return fire-tube type, constructed for a working pressure of 200 lb. 

r square inch. he boilere will be placed in four water-tight 
compartments. There will be one fire-room in each of the main 
boiler compartments. : 

The total heating surface of all the boilers, measured on the out- 
side of the tubes, will be about 21,014 square feet, and the total 

te surface will be about 685 square feet. Each of the boilers 
will have four corrugated furnace flues of 39in. internal diameter. 
All the boilers will have an outside diameter of about 15ft. 8in., 
and a length of about 9ft. 11in. : 

There wil) be two main feed pumps, placed in the engine-rooms, 
where shown, There will be placed in each fire room one approved 
auxiliary feed pump. There will be, in addition to these pumps, 
approved fire, bilge, water service, and other pumps, to be located 
and described hereinafter. There will be two smoke pipes. 

The forced draught system will consist of two blowers for each 
fire-room, the blowers discharging into an air-tight fire-room. 
There will be steam reversing gear, ash hoists, turning engines, 
auxiliary pumps, engine for workshop machinery, distilling and 
evaporating apparatus, and such other auxiliary or supplementary 
machinery, tools, instruments, or apparatus as are described in 
the detailed specifications, or shown in the accompanying drawings. 








WORKMEN’S COMPENSATION CASES. 


14th Junvary—Court of Appeal.—This was an appeal from the 
judge of the Lancashire County-court on a claim made by J. Keast 

ainst his employers, the Barrow Hematite Steel Company. The 
judge decided in favour of the man, The company appealed. 
he only question in the appeal was as to the meaning of the 
words ‘‘ average weekly earnings,” in the first schedule to the Act. 
By section 1 of that schedule, ‘‘The amount of compensation 
under thie Act shall be—()) Where total or partial incapacity for 
work results from the injury, a weekly payment during the in- 
capacity after the second week not exceeding 50 per cent. of his 
average weekly earnings during the previous twelve months, if he 
has been so long employed, but, if not, then for any less period 
during which he has been in the employment of the same em- 
ployer, such weekly payment not to exceed one pound,” 

It was contended for the company that the true method of 
arriving at the ‘‘ average weekly earnings,” within the meaning 
of the schedule, was to take the total amount the man had earned 
during the previous twelve months—that was to say, if he had 
been so long employed—and divide that amount by 52, the number 
of weeks in the year. In the present case the workman had been 
employed for sixteen years, and during the last year his earnings 
pe amounted to £70 7s. 9d. That sum divided by 52 gave £1 7s. 
The proper compensation in this case, therefore, was a weekly 
payment of 50 per cent. of £1 7s.—that was to say, of 13s, 64. 
The contention on the part of the claimant was that, in making 
the calculation, those weeks or days in weeks during which the 
workman had not been actually employed ought to be excluded, 
and that, therefore, where he had not been working continuously 
throughout the whole year, the divisor ought not to be 52 but 
some lower number. The Court allowed the appeal. Lord 
Justice A. L. Smith repeated what he had said on previous 
occasions, viz., that, in cases under the Workmen's Com- 
pensation Act, appeals could only be brought to this Court on 
questions of law. The County-court Judge had decided the case 
on the construction of the words, “ ave’ weekly earnings.” It 
was clear that the point now taken as to there having heen a break 
in the employment was not before the County-court Judge, and 
there was no ground for saying that he had dealt with the case on 
the footing of there having been such a break. He expressly 
spoke of taking the earnings from August 24th to August 24th, 
that being the date of the accident. He took the earnings of the 
whole twelve months, as if the man had been in employment all 
that time, and he thought that if the man had worked every day 
it would hate been right to divide by 52; but he saw that 
there were some days on which the man did not work, and he took 
those days and counted them in weeks and subtracted that number 
of weeks from 52, and divided by the difference. That was 
the judgment of the County-court Judge, and in his opinion it was 
wrong. The total amount of the year’s earnings ought to have 
been divided by 52, and not by any less number, excluding 
the weeks when the man was at work. The appeal therefore 
succeeded. Lord Justices Chitty and Collins delivered judgment 
to the same effect. 





14th January—Court of Appeal.—This was an appeal from an award 
of the Judge of the Liverpool County-court. The claim was made 
by Thomas Mellor, a workman, to recover compensation from Messrs, 
James Tomkinson and Co., his employers, for accidental injuries 
suffered by him in the course of his employment, by reason of a 
soe of brick having gone into his eye, in consequence of which it 
vecame necessary to have the eye removed. The evidence was as 
follows :—At the time of the accident the claimant was en, in 
building a wall of a house in the Vauxhall-road. The wall was not 
then 30ft. in height. The claimant was on a scaffold just above 
the basement. _ oll were being raised for the purpose of making 
a flooring. There was a pole run up about 20ft., and guy ropes from 
the pole, and fastened tu the top of the pole there was an iron wheel 
with a groove in it. An iron chain went over the top of the wheel. 
The guy ropes steadied the pole, and the pole also ran into the 
ground. One side of the chain was to hook the beam on, and the 
other side to pull the beam in. Six or seven men were at the beam 
and chain together—two to guide the beam, the rest at the chain. 
There was a brake on the wheel, which stopped the beam from 
running back. Section 7 of the Act provides as follows :— 

“1, This Act shall apply only to employment by the under- 
takers, as hereinafter pon on or in or about a railway, factory, 
mine, quarry, or engineering work, and to employment by the 
undertakers as hereinafter defined, on or in or about any build- 
ing which exceeds 30ft. in height, and is either being constructed 
or repaired by means of a scaffolding, or being demolished, or 
on which machinery driven by steam, water, or other mechanical 
power is being used for the purpose of the construction, repair, 
or demolition thereof.” 

It was admitted at the trial on the part of the employers 
that a machine was being used which was driven by mechanical 
power, The County-court Judge thought the case came within 
Section 7, and made an award in favour of the claimant. The 
employers appealed, and it was argued on their behalf that the 
employment in question was not on, in, or about any engineering 
work, or any building which exceeded 30ft. in height. The 
words ‘‘which exceeds 30ft. in height” governed all that part 
of the sub-section which followed them. £ other words, it was 
necessary in this case that the building should be 30ft. high, and 
also that there should be on it machinery driven by mechanical 
power. I'he Court dismissed the appeal. i 4 Justice A. 
4 Smith said the first point taken was that this was not 
a building on which machinery driven by mechanical power 
was being used. It had, however, been admitted at the trial 
on behalf of the ——— that. this was a machine driven by 
mechanical power, is point, therefore, was no longer open. 
It was then said that, as the wall was not.30ft. high, the case did 
not come within Sec. 7, But he thought that the words “which 





exceeds 30ft. in height” were only coupled with the words “‘and 
is being constructed or repaired by means of a scaffolding, or 
bei emolished ;” and that the antecedent to the following 
words, ‘‘ or on which machinery driven by steam, water, or other 
mechanical power is being used,” was the word “building” simply, 
and not the words ‘‘ building which exceeds 30ft. in height.” 
Therefore if the building was one on which machinery driven by 
mechanical power was being used, it was not necessary, in order 
to bring the case within the Act, that it should also be 30ft. high. 
Lords Justices Chitty and Collins concurred. 





17th January — Tredegar County-court, —Plaintiff, Joseph Part- 
ridge ; defendants, Noel, Bagley, and Co., contractors at the new 
waterworks, Abertillery, The plaintiff fell from a strut by which 
he was descending into a trench on August 19th. The defence was 
that the injury was caused by the plaintiff's ‘wilful and serious 
misconduct.” The Judge was of opinion that ‘‘ wilful misconduct ” 
meant a deliberate act by a person, and that “serious” meant 
nothing. There wasa conflict of evidence as to whether men had 
been prohibited from using the strut for the purpose of ascending 
and descending. The Jules found as a fact that no such order 
had been given, and that there was no ‘ wilful misconduct” on 
the part of the plaintiff. Order 10s. a week from September 2nd. 


17th January—Shefield County-court.—Plaintiff, Thomas Louth ; 
defendants, Messrs, H. and W. Ibbotson, millers, of Gireen Lane. 
Applicant was a drayman, and while delivering some sacks from 
a dray to a customer a mile and a-half from his employers’ factory, 
a sack fell on him and knocked him into the and injured his 
shoulder. Heclaimed 12s, a week—half the amount of his wages— 
during total disablement, and 10s, during partial disablement. 
The Court held that i h as the accident occurred a mile and 
a-half away from his employers’ factory, it could not be said to 
have haprened “on, in, or about a factory,” and that the case could 
not come under the Workmen’s Compensation Act, and the 
plaintiff was non-suited. 








18th January — Manchester County-court. — Plaintiff, William 
Moran ; defendant, Joseph Bishop, chair manufacturer, Mellor- 
street, Manchester. Moran was a sawyers’ labourer, and had three 
fingers of his left hand cut off whilst in employment of defendants. 
For three weeks he was unable to work at all. His wages were 
paid in full. He had afterwards been put to work at a boring 
machine at same rate of wages as before, namely, 193. a week. 
po ear am was made for a grant of 9s. a week for life. The 
arbitrator, Mr. Adshead Elliott, awarded 3s., and ordered that as 
plaintiff has been paid all along at 19s., 3s. of that sum was to 
count as payment under the Order. Defendants ed that it 
was only during incapacity that compensation could given to 
an injured workman. The arbitrator consented to state a case. 


23rd January — Manchester County - court. — Plaintiff, Mrs. 
Whalley ; defendants, Messrs. Armstrong, Whitworth, and Co. 
Mrs. Whalley’s husband was killed on November 5th, while follow- 
ing his employment at the company’s Openshaw works. The 
widow became the administratrix, and agreed with the firm as to 
the amount of compensation to be paid to her. An agreement was 
filed, and the money paid into Court. The questions for decision 
were whether, as administratrix, the widow could make an agree- 
ment, and whether the parties were right in filing the agreement, 
or whether the money should have been paid to her direct. The 
Judge decided that agreements must be filed, and the money paid 
into Court. Order in accordance with this decision. 





25th January—Marylebone County-court.—Plaintiff, a man named 
Stack ; defendants, Messrs. Coulsell Bros. The applicant was 
injured on September 8th by the fall of a joist. It was admitted 
that he was entitled to an award if the building in which he was 
working came within the provisions of the Act. The building 
was much lower than 30ft. high, and on its floor were two pairs 
of trestles with two boards resting on them. There was no other 
scaffolding. The Judge held that the building did not come 
within the provisions of the Act, as the scaffolding employed was 
not fixed, and the building in which the accident took place was 
not high enough. Application dismissed, 


25th January — Northampton Cownty-court. — Plaintiff, Edgar 
Stearne ; defendant, Mr. William Allchin, Globe Works, Northam 
ton. Plaintiff was an engine-smith, and injured his wrist while 
employed by defendant. This has totally incapacitated him for 
six months, Claimant was treated at the local hospital for three 
weeks, and then returned to work. After ten days, however, he 
told the foreman that he could not stay there, being unable to do 
his work properly, and left. A few days’ /ater he sent in claim for 
compensation. It was contended that notice was not delivered 
before the claimant voluntarily left. Against this it was contended 
that the man only left because the pain in his arm caused him to do 
so, and it could not be called voluntary. The Judge held that his 
leaving was voluntary, and that notice in accordance with the Act 
had not been given, and the action was barred. He, however, 
said it would be open to the claimant to go to a Divisional Court. 


26th January — Sheffield County-court. — Plaintiff, Bernard 
Sharkey ; defendant, Mr. William Kirkham, builder, of Attercliffe. 
Plaintiff was at work on a scaffold, which gave way, and he fell to 
the ground, 10ft. or 12ft., sustaining injuries, The actual buildi: 
was not more than 25ft. high, though there was a chimney stac 
attached to it over 30ft. high. It was urged that the chimney 
could not be counted as part of the building, and that therefore 
the case did not come within the Act. The Judge held that judg- 
ment must be for the defendant, although he confessed to a duis 
to be able to find the other way. 





30th January — Southwark County-court.— Judge Addison held 
that a workman was not justified in incurring costs in the prepara- 
tion of his case, except in a limited degree, until he learned 
whether his employer would resist the claim he intended to bring 
to arbitration; in other words, until within five days of the 
possible date of hearing. 








MANCHESTER ASSOCIATION OF ENGINEERS. 

A NUMBER of very useful hints with regard to the making and 
testing of high-class welded chains such as are used by engineers 
generally for crane work and slinging purposes, were given in a 
paper read by Mr. E, J. Taylor, of Stourbridge, before the 
members of the above-named society, at their meeting on Satur- 
day. In testing, Mr. Taylor advised everyone to insist upon a yard 
of chain being broken, instead of three links, as it would enable 
them better to estimate the real strength of the greater portion 
of the chain made by the workman. A great deal of uncertainty 
existed as to welded steel chains, and from his own knowledge, 
taking them all round, they were not so reliable as those made 
from cast iron. With regard to galvanising, which was generally 
sup to have a depreciating effect upon the character of the 
chains, so far as he could ascertain by actual test this did not 
appear, in high-class chains, to affect the quality to even the smallest 
extent. A matter for serious consideration was the safe working 
load of chains, This did not, in his opinion, depend on the size 
of the chain, but upon what was the lowest breaking weight 
obtainable from actual tests. If they obtained a fair average 
strength in a chain, say, from 16 to 17 tons per square inch of 
section, three tons per square inch would be a safe working load 
for all practical purposes; if another ton or so were obtained, 
3} tons might be sufficiently near the safe load. Chains should 
occasionally be taken from their work, and carefully annealed. 
This slightly increased their strength to resist gradually-applied 
loads in testing machines; and if serious over-weighting h 








occurred, and crystallisation had taken place, the annealing pro- 
cess would, if the material were good at first, restore the fibres 
of the iron to their natural position, and make the chain far more 
capable of resisting any vibration or shock, to which it was almost 
certain to be exposed. Specifications for crane chains had lately 
come very much to the front—the specification very much favoured 
by engineers, and also adopted by seven or eight English 
railway companies, required, amo other details for a lin. dia- 
meter close link chain, a proof strain of 12 tons ; minimum break- 
ing weight, 28 tons ; elongation on 36in., 6jin.; weight per fathom, 
66 lb. In the course of a short discussion, the President, Mr. 
Henry Webb, said he was inclined to agree with the author that 
steel was not the best material fur a welded chain. Mr. Fox 
observed that the concern with which he was connected had 
several hundred crane chains at work, some of which fg! 
made upwards of a thousand lifts per day. These were taken 0 
and annealed every eight or ten weeks. e result was t> give a 

ater guarantee of safety, whilst the iron retained its natural fibre 

tter. Mr. Taylor, in a the discussion, added that after 
annealing it was always advisable to re-test the chain, and care- 
fully examine it in order to find out whether there were any 
faulty links. If, in annealing the chain, they applied too mach 
heat to it, the iron would be singed on the outside, and they 
would readily see the effect. They would alsc he able te find out, 
from the appearance of the chain after the operation, whether the 
heat had been toolow. The colour should be intermediate between 
blue and red. With rd to the manufacture of welded chains, 
he remarked that machinery would never play an important part 
in their production. They would never be able to weld chains by 
machine better than by hand labour. 








THE ROYAL SCHOOL OF MINES. 


THE annual dinner of the old students of the Royal School of 
Mines took place at the Hotel Cecil on Friday, January 27th. 
Mr. F. W. Harbord, Assoc. R.S.M., and metallurgical chemist to 
the Indian Government, occupied the chair, and was supported by 
over a hundred and twenty of the past and present students, 
together with most of the professors and several guests. Amongst 
those present were :—Sir W. Roberts Austen, Professors Riicker, 
Tilden, Howes, and Wynne; Messrs. Bennett Brough, secretary of 
the Iron and Steel Institute ; H. Banerman, L. H. Cooke, A. G. 
Charleton, A. G. Clandet, Kk. E. Commans, P. C. Gilchrist, W. 
Gowland, G. T. Holloway, H. W. Hughes, D. A. Louis, Balford 
M’Neill, J. S. Martin, H.M. Inspector of Mines ; Francis Oats, of 
De Beers Mines ; Richard Pearce, of Denver ; A. Stansfield, T. K. 
Rose, Sir H. T. Wood, General McMahon, and Colonel J. Penny- 
cuick, and the honorary secretary, Mr. H. G. Graves. 

In proposing the toast of the evening, that of ‘‘ Prosperity to 
the Mining and Metallurgical Industries,” the Chairman, Mr. 
Harbord, referred to the vast development that had taken place 
in blast furnace practice since the beginning of the century, when 
only twenty-five tons of pig iron was produced per furnace per 
week, while at the present time furnaces in this country runni 
on hematite ores uced a thousand tons, and in America as mu 
as three thousand tons weekly. Still this country was the largest 
producer of iron in the world, as shown by the annual statistics 
covered by Dr. C. Le Neve Foster, one of the professors of their 
school, and H. M. Inspector of Mines. During the = year they 
had seen a vast development in the production of gold in Klondyke, 
and another pleasant feature in the metallurgical world was the 
grant of the K.C.B. to their Professor, Roberts Austen. On the 
other hand they had lost Sir Henry Bessemer and Lord Playfair. 
The speaker then turned to matters of commercial import, and 
dealt with foreign competition, with railway rates, with technical 
education, and with questions of capital and labour. 

Sir W. Roberts Austen replied with words of hope for England 
and their Royal School of Mines, Professor McLeod, of Cooper’s 
Hill, then pro the toast of the ‘‘ Professors of the School of 
Mines,” and fessor Riicker responded with reference to the 
London University, which is approaching completion this year. 
The toast of the ‘‘Old Students ” was pro by Sir H. True- 
man Wood, and replied to by Mr. R. C. Styles, Assoc. R.S.M., and 
by Mr. L. C. Stuckey, present student. Mr. Bennet H. Brough 
proposed the ‘‘ Visitors,” for whom Colonel Pennycuick replied, and 
then Mr. Bedford McNeill proposed the ‘‘ Health of the Chair,” 
who replied with that of the hon. sec., Mr. H. G. Graves, 











NavaAL ENGINEER APPOINTMENTS.—The following gg oe 
have been made at the Admiralty :—Chief engineer: W. W. Hard- 
wick, to the Sheldrake ; J. S. Gibson-Lugars, to the Pembroke for 
the Cossack ; G. R. Taylor, to the Victory, additional for the 
Orlando ; G. C. Ball, to the Vivid for the Cambrian ; C. J. James, 
to the Pembroke for the Pioneer. Engineers: E. Edwards, to 
the Wildfire, additional for the rate ; H. C. Rush, to the 
Excellent, additional ; H. B. Morshead, tothe Hannibal. Artificer 
engineer : G. S, Orchard, to the Sheldrake. 


Tue KatsER WILHELM CaNAL.—The complete returns of the 
traffic through the Kaiser Wilhelm Canal during the year 1898 
have just been published. 25,224 vessels, with a total regi 
tonnage of 3,009,011 tons net, passed through the canal, and these 
figures show an increase of 3320 vessels, and of 663,162 registered 
tons over the figures of 1897. _ This increase naturally has led to 
an increase in the income. The receipts for 1898 amounted to 
1,534,971 marks, or 336,141 marks more than the receipts of 1897. 
The traffic has made great strides in comparison with the returns 
for the first twelve months that the canal was open. Nevertheless, 
the returns are not large enough to cover the expenses of manage- 
ment and maintenance. 


WIrELEss TELEGRAPHY.—At the South Foreland lighthouse on 
Monday last, in the presence of representatives from the Councils of 
Dover, Ramsgate, Margate, B stairs, Sandgate, &c., trials were 
made, under the supervision of Signor Marconi, of his system of 
telegraphing without wires between the East Goodwin lightship, 
twelve miles out at.sea, and the lighthouse. The system acted 
well, the messages being received and recorded on the tape with 
absolute accuracy. Several of the messages were sent by men 
on the vessel who have been instructed in the work. The height 
of the pole used for transmission was 130ft., and Signor Marconi 
considered that by this a message could be sent to the French 
Coast. The receiving wire on the lightship was run 80ft. up the 
mast. During the recent severe weather the system has worked 

rfectly, and the men on the ship have sent messages that have 

n transmitted to Ramsgate. 


Giascow TECHNICAL COLLEGE ScreNnTIFIC Society. — At an 
ordinary meeting of this Society, held on the 28th ult. — Mr. 
David Home Morton in the chair—Mr. Henry A. Mavor, of Messrs. 
Mavor and Coulson, Glasgow, read a paper on “ Electric Power in 
Factories,” in which, after referring to the leading features of dis- 
tribution of power by means of shafting, belting, small engines, 
and electro-motors, he entered fully into the economic aspects of 
each case, and showed wherein there was great waste of fuel through 
badly designed lines of shafting, small engines working with un- 
economical points of cut-off, and scattered location of boiler 
power. Cases were instanced in which, through centralisation of 
power production and the adoption of electric distribution, there 
was a saving in the coal bill, amounting in some cases to as much 
as 80 percent. Referring to economy of production of electrical 
energy, the author gave it as his opinion, and the result of his 
experience, that in cases where a user required more than 50-horse 

wer it was more economical to generate energy on the premises, 
a well-designed private plant, than to purchase from a corpora- 


tion or an electric supply company. An interesting discussicn 


ad | followed the reading of the paper. 
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TO CORRESPONDENTS. 

*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended jor insertion in Toe Enatnger, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily ap ® mgm panes, but as a proof oj good faith. No notice 
whatever can be taken of Yy icati 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES, 


LLEWELLYN JonEs (Megass Furnaces).—A letter lies at our office for this 
correspondent. 

X. Y —The number of cubic feet of average Dowson gas is about 124 per 
pound. It is just a little heavier than air. It will give from 130 to 150 
thermal units per cubic foot. 

E ©. T. (Walton-on-Thames).—We cannot cite any book containing 
information. We have obtained the figures direct from Dr. Linde. 
course, a calorie refers to a kilogramme, not to a pound. 

J. R. (Essex-street).—As you give no information as to what your inven- 
tion is, we are quite unable to pronounce any opinion as to its probable 
chance of success. We may say, however, that you promise nothi 
more than has been promised by dozens of inventors in the past ; an 
still man cannot fly. 





the 
Of 


INQUIRIES, 


CENTRIFUGAL PUMPS. 

Srr,—I should like to know names and addresses of makers of small 
rotary or centrifugal pumps for circulating water in oil engine jackets 
on motor cars or launches. 

Abergavenny, January 25th. H. E. L. 
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DEATH, 


On the 28rd ult., at Bhagalpur, India, the result of an accident, RaLpu 
Wooprorp PiikineTon, aged 20, of the Indian Police, second son of 
Woodford Pilkington, M. Inst. C.E,, Blackheath. 
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THE MACHINERY OF THE UNITED STATES NAVY. 


ELsEWHERE in this issue we refer to the fact that the 
new battleships, numbered 10, 11, and 12, forthe United 
States navy will have Scotch boilers. Commodore 
Melville in his annual report explains how this has come 
about. It appears that the Bureau of Steam Engineering 
proposed designs for water-tube boilers, which “ it was 
very anxious to use ;” but it having been decided that 
the new ships were to be practically identical with the 
Alabama class, and that no hull changes would be per- 
mitted, it was impossible to use water-tube boilers, as 
that would have involved a readjustment of hull weights 
to maintain the trim. Notwithstanding, it is practically 
certain that water-tube boilers will be extensively if not 
exclusively used in the United States navy in the near 
future. It remains, however, to be seen what type of 
boiler will be adopted. It is a noticeable circumstance 
that no allusion is made to the Belleville generator. The 
response to the circular of July 26th, asking for tenders 
for ships under conditions which favoured higher speeds 
and greater coal endurance than those specified for, which 
was received by the American Government on September 
1st, brought forward, it is true, several proposals for water- 
tube boilers ; but we have no information as to the con- 
struction of those boilers. So far as can be seen, the only 
water-tube boilers as yet being tried in large vessels are 
those by Babcock and Wilcox, fitted under very peculiar 
circumstances. We quote Commodore Melville’s own 
account of the transaction. ‘“‘ The work immediately 
necessary on the breaking out of the war was, not so much 
extensive repairs to ships in commission as the fitting 
out of every available ship in ordinary so as to get some 
service out of each one in the possible crises. The old 
single-turret monitors were susceptible of fair use as 
harbour defence vessels if they could quickly be made 
seaworthy, and one of the most notable engineering feats 
was in connection with this work. This consisted in the 
actual cutting out of the old and worn-out boilers of the 
monitors Manhattan, Mahopac, and Canonicus, at League 
Island, and erecting new boilers in their places without 





cutting the decks, and all within the space of thirty days. 
The boilers as cut up were passed out through the smoke- 
Pipe opening, and the new sections put down the same 
way, the results proving most satisfactory. This wok 
was done by the Babcock and Wilcox Company, under 
contract, and this firm deserves great credit for the ex- 
pedition with which the work was done. It was well 
known that these vessels could not be used unless new 
boilers were fitted, and before war was declared the 
Bureau had ascertained that the firm mentioned was the 
only one which could do the work in less than three 
months, Arrangements for beginning the work promptly 
had been made, and in less than five hours after the new 
boilers were authorised by the Department tae work of 
building them was commenced. It is a source of satis- 
faction that the performance of these vessels with the 
= boilers exceeded that when the vessels were first 
uilt.”” 

Commodore Melville brings prominently forward the 
reasons why the water-tube boiler is the best possible for 
use inanavy. He is almost silent as to the economic 
efficiency of such boilers. He does not claim any special 
virtues for them as steam generators, but they possess 
the inestimable advantage for a warship that steam can 
be got up in them very quickly. The question has 
already been raised and discussed in our columns, 
how was it that the American blockading fleet was 
able to follow the rush of Cervera’s ships with such 
promptitude? It appears that, as we supposed, the 
United States ships had been kept under steam for a 
long period, with heavy banked fires, involving a large 
consumption of fuel. “‘ Water-tube boilers,” writes 
Commodore Melville, ‘‘ of the proper kind, which admit 
of the rapid raising of steam with safety, remove the 
difficulty and give the commanding officer a more com- 
plete control of his fighting machine.” We have scarcely 
a hint as to the construction of the boiler favoured by 
the Bureau. The report before us condemns in general 
terms all existing boilers with straight tubes, on the ground 
that they are wasteful of fuel with forced draught. In 
this country we have had this experience with the Bell- 
ville boiler, which has been enormously improved by the 
addition of a feed-water-heater, which isa second smaller 
generator planted on top of the first. But the Bureau of 
Steam Engineering proposes to get over the trouble in a 
different way. Heaters will be used for the air, which 
will be raised in temperature by the waste gases of combus- 
tion, ‘‘ and thus enable a good economy to be secured.” 
We do not gather that this scheme has been tried, 
and it is equally futile to condemn it or praise it. Mr. 
Howden and Messrs. Ellis and Eaves have been 
very successful with the use of warm air, but it remains 
to be seen how the principle can be applied to a water- 
tube boiler. It is quite clear that Commodore Melville 
has a very high opinion of the marine type of Babcock 
and Wilcox boiler, possibly because he has had more ex- 
perience of asatisfactory kind with that type than with any 
other. Two gunboats, each of about 1000 tons, have 
been fitted with these boilers, and sent away on long 
cruising work. Before the outbreak of the war the 
Annapolis was employed to prevent filibustering, and 
the Marietta had been engaged in ordinary cruising in 
the Pacific. The Marietta made a trip almost as long 
as that of the Oregon, as she left San Jose de Guatemala 
on March 16th, and arrived at Key West on June 4th, 
having been under steam continuously for nearly three 
months, and having covered a distance of over 13,000 miles 
at an average speed of 9°2 knots. For several periods 
of about a week the average speed was over 10 knots. 
As this came after the vessel had been in service for 
nearly a year, the record is very creditable. Commodore 
Melville tells us that :—‘‘ The special point to be noted 
in connection with both vessels is that after more than 
a year’s commission, during which time they have 
steamed thousands of miles, the boilers of both vessels 
are in excellent condition and ready for any service. In 
other words, they have withstood the test of long periods 
of actual cruising just as well as cylindrical boilers, and 
with as few mishaps as any, and much fewer than some. 
In the case of the Marietta, all that was called for at the 
end of her long trip were a few firebricks, and the 
Annapolis needed nothing.” 

Among other experiments carried out under the auspices 
of the Bureau, trials have been made with petroleum as 
a fuel for torpedo boats. Similar trials made in this 
country have failed because it has been found impossible 
to burn enough petroleum to generate all the steam 
wanted, and experiments are still being made to get over 
the difficulty. Liquid fuel has been tested on board the 
Stiletto, a large American launch belonging to the United 
States Ordnance Bureau. The tests were carried out by 
past assistant engineer, J. C. Leonard, and in his 
hands the oil gave satisfactory results. It seems, how- 
ever, that great skill is required in order that it may be 
used with advantage, for when the Stiletto was placed in 
regular service as a tender, the Commandant of the 
Torpedo Station reported that the oil fuel was more ex- 
pensive and less trustworthy than coal, and the oil 
apparatus has been tuken out. Commodore Melville tells 
us that “‘ there is no difficulty along the eastern coast of 
the United States of procuring a suitable fuel oil in any 
desired quantity, and that in considerable quantities it 
can be furnished at a very moderate price. The small 
amount needed for the Stiletto at Newport made the 
price so high—over 7 cents per gallon—as to preclude 
its general adoption if such figures were to be the rule. 
The oil used had a specific gravity from 0°85 to 0°87, a 
flash point of about 315 deg. Fah., and a burning point 
of about 350 deg. Fah. A bunch of burning waste when 
plunged into it was extinguished. There can, therefore, 
be no doubt of its safety for use on board ship.” 

Commodore Melville has something interesting to tell 
us concerning the endurance efficiency of machinery in 
United States ships of war. It is quite impossible to 
over-rate the importance of this. It is worse than use- 
less to have a ship of nominally, say, 23 knots, which 
cannot be trusted to run for six hours at that speed with- 
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out a breakdown. A 20-knot ship, or even a 15-knot 
ship, which was absolutely trustworthy, would be worth 
a dozen of the high-speed fraud; and we are not at all 
surprised that Commodore Melville should speak in high 
terms of the performance of the Oregon, which has not, 
we think, been beaten by any war vessel in the world. 
She was ordered to leave Puget Sound just before war 
was declared, and starting on March 6th, she reached 
Jupiter Inlet May 24th, having steamed 14,500 miles, 
stopping only for coal, and had not been delayed an hour 
for repairs anywhere ; and she took her place at once in 
the blockading fleet off Santiago. The culmination came 
in the battle of July 3rd, when “ she surpassed herself. 
Always ready for action, she speedily attained a power 
greater than that developed on the trial, giving a speed 
—on account of greater displacement and foul bottom— 
only slightly less than then attained, and distancing all 
the other ships except the Brooklyn, which is 5 knots 
faster. Every official report comments on her wonderful 
speed, and it is generally believed that but for it one at 
least, and possibly two, of the Spanish ships might have 
escaped.” 

Commodore Melville tells us something about the 
endeavour which is being made in the United States to 
get better boiler materials than have hitherto been avail- 
able. It is not without interest that we read that the 
shell plates of the Scotch boilers of the Alabama class had 
reached a thickness of not less than 1,‘;in., the metal 
having a tensile strength of 29 tons, and an elastic limit 
of over 15 tons per square inch, and an elongation of over 
24 per cent. in in. Nickel steel is promised to take the 
place of this metal, and experiments are also being carried 
out with a more highly carbonised steel with a tensile 
strength of over 33 tons, oil tempered, with an elongation 
of over 21 per cent., and an elastic limit of nearly 
18 tons per square inch. But the adopiion of the water- 
tube boiler would go far to render the steel unnecessary. 


ECHOES OF THE SOUTH WALES STRIKE. 


NOTWITHSTANDING the liveliness of the coal market 
and the manifold signs of returning prosperity in South 
Wales, the echoes of the five months’ strike have not 
ceased to roll. In commenting a few weeks since on the 
remarkable recovery the district was making, we were 
obliged to point out that the losses sustained by the rail 
way companies had yet to be calculated, and would 
inevitably be reflected in diminished dividends. But no 
one then, neither coalowners nor colliers, could have 
anticipated that the first Sliding Scale audit of the 
year would result in a reduction of wages. The 
audit, as we have explained before, is conducted by two 
accountants representing masters and men; it is based 
on the average selling prices of coal f.o.b. for periods of 
two months; the conclusion cannot be known to either 
party to the agreement until the calculation is completed. 
It was therefore with genuine astonishment, and not 
without a touch of dramatic surprise, that the Joint Com- 
mittee opened the sealed packet last Saturday, to dis- 
cover that wages were reduced 1} per cent. on and 
from February Ist. An advance of 5 per cent. was 
conceded when work was resumed on September Ist; the 
restored Sliding Scale gave another advance of 2} per 
cent. on December 1st; and to all outward appearances 
selling prices were maintained, while the demand was 
continually increasing during November and December, 
the months comprised in the audit. There were the best 
of all possible grounds for believing that another advance, 
if only a slight one, was due ; and the utterly unexpected 
announcement of a decline was at first as perplexing as 
it was disappointing to both sides alike. The miners’ 
delegates on the Joint Committee accepted the fact 
philosophically, and proceeded in informal conference 
with some of the employers’ representatives to inquire 
into the causes. It was soon ascertained that there was 
no mystery in the matter, except the old and often- 
debated mystery why certain colliery firms, or certain 
coal agents at the ports, should enter into annual con- 
tracts to supply coal at prices which leave scarcely any 
margin of profit, and necessarily make no allowance for 
the fluctuations to which Welsh steam coal seems to be 
peculiarly liable. 

When the strike ended, and the colliers set to work 
with redoubled energy, the demand was brisk, and as 
shipping was slow in returning to the South Wales ports, 
prices bounded upwards at a rapid rate. For a while 
coalowners reaped a rich harvest, and all the free coal 
obtainable could be disposed of, as one of their body has 
remarked, at ‘‘ almost any price.” But there were many 
contracts outstanding, entered into at the rates prevailing 
last March, and the foreign purchasers began to press for 
delivery, particularly so when tonnage became more 
abundant, and freights dropped nearer the normal level. 
Although Cardiff, for example, was shipping 400,000 tons 
and upwards a week, it by no means followed that this 
amount was sent out at the ruling quotations of 13s. to 
14s. per ton; and, in fact, it is simply impossible for any- 
one, except perhaps the auditors, to distinguish the pro- 
portions of free coal exported at top prices and contract 
coal sold at the lowest rates of the spring of last year. 
It is just as difficult to ascertain when the existing con- 
tracts expire, since those are secrets locked in the coal 
agents’ safes, and naturally the temptation is to withhold 
contract supplies as much as possible in order to take 
advantage of the present buoyancy of the market for all 
the free coal at disposal. The explanation of the colliery 
proprietors, at any rate, is that the 2} per cent. advance 
awarded on December Ist liquidated the colliers’ share of 
the spurt in prices, and the subsequent reduction of 1} 
per cent. is caused by the large addition to the contract 
supplies at the impoverished rates of twelve months 
ago. The men have accepted ihe position philosophi- 
cally, as we said; but it does not require a ver 
long memory to discern that the fall in wages will 
not be an unwelcome incident to those of the miners’ 
leaders who are equally opposed to the Sliding Scale, and 
to the long contract system with the undercutting 





practices they contend it invariably leads to. Their chief 
objection to the Sliding Scale, unaccompanied by an 
agreement to keep up prices, was that weak com- 
panies or unscrupulous firms might sell even at a loss 
and for twelve months ahead, and as their prices went 
into the general average on which wages are adjusted, 
the workman had to suffer, and was without redress for 
the underselling tactics begot of competition. The 
Sliding Scale is accepted for the terms of the five years’ 
agreement, and nothing is now being heard of Mr. D. A. 
Thomas’s proposed “ Limitation of the Vend;” but it 
is certain that the miners will not be allowed to forget 
that low-priced contracts are the avowed cause of the 
reduction, and in that contention the antagonists of 
Sliding Scales will assuredly receive the hearty support 
of the National Miners’ Federation. 

The case of shareholders in the local railways is much 
worse than that of the colliers. Jor nearly half the year 
their capital was lying idle, and it was foreseen that the 
traffic of the latter fifteen weeks or so, greatly as it ex- 
panded towards the end, could not possibly overtake the 
great deficiency in the revenue of the six months ending 
December 31st. For smaller dividends they had pre- 
pared themselves, but they had not, for the most part, 
contemplated such large reductions as the current dis- 
tributions exhibit. When the companies passed the divi- 
dends for the June half-year, the strike then having run 
for three months, the action of the directors was acquiesced 
in as a measure of precaution, and the more readily, per- 
haps, because considerable sums were carried forward, 
and it was thought that some compensation would be 
found for the stoppage in a rigid economy on the working 
expenses and maintenance accounts. Until the reports 
are published no estimate can be formed of the expenditure 
on these heads, and so far there is nothing to assuage the 
disappointment of the proprietors of the Rhymney, who 
receive 3 per cent., and of the Barry, which pays the 
same amount, both for the year, as compared with 10} 
and 10 per cent. in 1897; while the Vale of Glamorgan, 
heldin perpetual lease by the Barry Railway on a guarantee 
of 4 per cent., announces that the balance at the credit of 
net revenue will not admit of payment of a dividend at all. 
It is probable that the falling-off in the Barry distribution, 
and the unfortunate plight of the Vale of Glamorgan, may 
not be entirely attributable to the effects of the strike. 
The partial collapse of the Porthkerry Viaduct on the 
latter line, together with sundry engineering works which 
have been found necessary, involve an expenditure with 
which the five months’ deadlock can have had no con- 
nection. But except for the loss of mineral revenue 
caused by the viaduct disaster, there is no evidence that 
the funds of the Barry Railway, or its auxiliary, have 
been heavily drawn on during the year for exceptional 
works of construction or repair, and the drop in the 
parent company’s dividend from a standard 10 per cent. 
to 3 per cent. has yet to be further explained, particularly 
in view of the fact that the Cardiff Railway Company— 
the Bute Docks—notwithstanding the strike, declared the 
full 4 per cent. on the preference, and 1} per cent. on the 
ordinary stock. The Taff Vale Railway was doubtless 
more severely injured than its competitors, and the 
anxiety of its shareholders was heightened by the fact 
that if the directors could not manage to pay 3 per cent. 
on the year the preference stock would cease to be 
available for Trustee investments. That dreaded con- 
tingency has happily been averted, and there are signs 
also—though for the figures we must await the state- 
ment of accounts—that material economies have been 
effected in the management. The dividend published on 
Tuesday is at the rate of 22 per cent. for the year on 
the ordinary shares, against 63 per cent. in 1897, which 
is equal to 6 per cent. on the old undivided stock. All 
these returns present a sufficiently disagreeable picture 
of the desolating effects of the fatuous struggle on railway 
property in South Wales; but we fail to find evidence for 
the pessimistic assertions that it will take years before 
the losses of the five months can be overtaken. For one 
thing, the costly internecine contests in Parliament are 
suspended for this session, possibly not to be renewed. 
Then the increasing traffic receipts since the beginning of 
the year have already exceeded the amounts of the early 
months of 1898, which were higher than those of the 
corresponding period of the previous year. There is 
nothing in sight, and no sinister incident that can be 
reasonably predicted, to check the upward movement in 
which the staple trades of South Wales and their kindred 
industries are evidently sharing. The colliers are pro- 
fessing their willingness to wait the exhaustion of old 
contracts through lapse of time to enter upon a period of 
further advances. Shareholders in the Taff, Rhymney, 
Barry, and neighbouring railways are interested more in 
the volume of the minerals carried over their lines than 
in the prices at which they are sold, and from that point 
of view there is encouragement for the hope that 1899 
will bring them compensation for the damage they 
suffered between last March and September. 


THE NEW JAPANESE TREATIES. 
We publish in another column a third article which 
reaches us from our Tokyo correspondent on the subject of 
‘“‘ Foreign Capital in Japan.”’ This article is particularly 
interesting just now, as it endeavours to analyse that very 
difficult question as to how we shall stand in the Land of 
the Rising Sun after the new treaties have come into force. 
Many local scientific men and journalists have en- 
deavoured to throw light upon this matter, and between 
them cleared up many important points. It appears, how- 
ever, that experts on the subject of the new Civil Code dis- 
agree very materially on various points. In fact, they hold 
sufficiently divergent views of many details to make the 
task of analysing our actual standing extremely difficult. 
We gather, however, from the article by our well-informed 
correspondent, that things are not working out alto- 
gether so badly as was generally expected with regard to 
the eventual position of Europeans and Americans whose 
business occasions them to live in Japan. 





The rash manner in which certain treaty-port 








journalists have volunteered opinions on the subject 
without any actual knowledge of the matter, and the 
fact that these opinions have nearly always been of the 
most pessimistic nature, have caused Englishmen gener. 
ally to imagine that life, from a business point of view at 
all events, will be unbearable in Japan after the revised 
treaties have come into force. We were told that we 
should not be allowed to own land or to acquire the leage 
of land on conditions that would make it worth our while 
to erect buildings for large industrial enterprise. Now, 
however, it is tolerably clear that, not on account of 
British foresight, but because the French and the German 
Governments were more careful in drawing up their 
treaties than we were, we can hold land on lease, carry 
on agriculture, and the raising of cattle; exercise any 
trade, manufacture, and handicraft; and apparently 
foreigners trained in the higher professions have 4 
right to practise them. One of the points of view taken 
by our correspondent is that a certain section of the 
Japanese, at all events, seem inclined to resent all 
those privileges which are to be granted to the 
foreigner, and that an effort will be made to curtail them 
as far as possible. It is satisfactory, however, to learn 
that, according to Dr. Linholm, “A partnership or 
company created in Japan, under the Japanese law, and 
duly registered, becomes a Japanese juridical person, 
distinct from its individual members; even though some 
or all of its members are foreigners, has, as a Japanese 
juridical person, all the rights of a similar partnership or 
company composed entirely of Japanese, including 
the right to own land; way so far as in individual 
cases it may be provided by law that particular rights 
shall be prick only by partnerships or companies 
composed entirely of Japanese. Thus, although John 
Doe and Richard Roe, as individuals, cannot hold 
land separately or jointly, the firm of Doe and Roe, 
organised under Japanese law, might do so. The con. 
sequence is that any foreign firm established in Japan 
under Japanese law may own land like a Japanese 
subject, but a partnership or company organised in a 
foreign country under foreign law, even though it has 
established a branch office in Japan, would not be allowed 
to own land.” 

If the above opinion be well founded, it would seem that 
by going through a simple formality as to partnership for 
business purposes, foreigners can become in their business 
capacity, in practice if not in name, actual holders of 

and. 
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THE SHEFFIELD CHAMBER OF COMMERCE, 


“ Many minds, many views,” aptly applies to the Sheffield 
Chamber of Commerce and Manufactures. At the annual 
meeting, held on January 27th, there was, perhaps, more 
variety of opinion expressed on prominent topics than could 
be found in almost any other Chamber in this country. The 
chief subjects discussed were the Workmen's Compensation 
Act, the General Power Company's Distribution Bill, the 
open door in China, the Patents Bill, the Dangerous 
Trades Commission, the trade of Sheffield, foreign questions 
in their bearings upon ccmmerce, technical education, 
advance in producing power by steam, &c. A large portion 
of the debate turned upon electricity, which is playing a 
rapidly increasing part in supplying not merely light, but 
the motive power of the large works. According to the 
President of the Chamber, Mr. S. E. Howell, “‘ Electricity is 
in its cradle, but, as regards Sheffield, it is scarcely born.” 
“T should not be surprised,” he added, “if the coasts of 
England were in future supplied by electrical power from 
the waterfalls of Norway, where hundreds of thousands 
of horse-power are now running to waste.’ The Chamber, 
continuing the subject from a purely traders’ point, 
had decided to support the General Power Company's Dis- 
tribution Bill, and this was resented by the Lord Mayor and 
other gentlemen on the ground that they were thus going 
directly in opposition to the City Council. The Lord Mayor 
considered the City Council was justified in opposing what 
they thought was a very vicious principle to allow an outside 
company to come to Sheffield and do that which the Cor. 
poration were prepared todo. This view was also supported 
by Mr. Stuart Wortley, M.P., member for the Hallam 
Division of Sheffield, who had undertaken at the request of 
the Sheffield Corporation to move the rejection of the Bill. 
Sir Frederick Mappin was surprised that the Chamber had 
taken the action they did, and trusted they would not repeat 
it. He did not believe it possible for any company esta- 
blished at Warsop to send its electrical power into Sheffield. 
Mr. William Chesterman, one of the leading manufacturers 
in the city, regarded the matter as purely a traders’ question. 
Within a few years steam power in Sheffield, he said, would 
be almost entirely supplanted by electric power, and this 
current being made outside and brought in on a cable, he 
anticipated great and beneficial effect in the way of cleanli- 
ness. He twitted the Corporation that they did not intimate 
their intention to supply power until the company had pro- 
duced their Bill, whereupon the Lord Mayor exclaimed, 
“There is no demand;” to which Mr. Chesterman retorted, 
“There is no supply.” The Lord Mayor repeating his state- 
ment that ‘“ There was no demand,” Mr. Chesterman added 
that he would be glad of more if he could get it, and so 
would hundreds of manufacturers. He disclaimed any desire 
on the part of the Chamber of Commerce to fight the Cor- 
poration. All they wanted was to push them on, going on 
to ask—*When did the Sheffield Corporation start any- 
thing? They have bought the water and the electric-light 
undertakings, but these would not have been in existence but 
for the enterprise of someone else. There was a company 
Lar gga to experiment, and he was ready to support them 
with their experiment.” Some strong opinions were ex- 
pressed as to the Workmen’s Compensation Act, which was 
objected to as an unfair experiment tried at the expense of 
the masters, who were compared to the toad under the 
harrow. The Law Clerk to the Chamber stated, referring to 
the scheme for mutual insurance in connection with the 
Workmen’s Compensation Act, that the attempt which was 
made to establish such an association enabled them to get 
infinitely easier and better terms for insurance than other- 
wise would have been possible. 


TIN AND COPPER, 
Tur progress of the trade activity is demonstrated in sn 








unmistakeable manner by a variety of commercial indications 
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which are just now available. With Straits tin at £113 on | 
the London metal market, as against £83 when 1899 opened, | 
we have a rise of £30 in the short period of one month which | 
has elapsed since the new year set in. The metal, in fact, is | 

oing up in @ manner which bids fair to become historic, and 
Gough it is always subject more or less to fluctuations, we 
must go back about ten years for an effective parallel to the 
violent ups and downs which of late have been experienced. 
The modern red-letter day for tin of late years was reached in 
April, 1888, when the French Syndicate cleverly engineered 
it up to the phenomenal price of £166; but this was, of 
course followed by the inevitable relapse, and down came the 
market, like a house of cards, £91 being reached within one 
month, or a fall during that short period of £75. But even 
the £166 was not quite the highest point touched, for in 
February of that same year it had stood, temporarily, at the 
record figure of £170—obviously a quite impossible figure so 
far as long duration was concerned. The Welsh tin-plate 
manufacturers are hard hit by these rises. Tin is now about 
34d. per lb, dearer than this time a year ago. About 24 lb. 
are used per box of tin-plates, so that the additional cost in 
tin alone on a box of tin-plates is 84d., and to this has to be 
added an increased cost for steel bars, coal, and other 
materials. The Welsh makers complain that they are not 
getting an equivalent on the existing tin-plate values. The 
copp2r market—engineers are sorry to see—has also been 
« going strong,” prices there being about £14 higher at the 
resent time than when the new year opened. One hears 
sometimes of the ‘ ethics of trade,”’ but nothing seems to be 
done to discountenance gambling in metals. Meanwhile the 
engineering trades of the country, discarding the uncertain 
and misery-spreading doctrine of chances, appear, we are 
glad to say, to be going along very comfortably in accordance 
with the good old sober laws of cause and effect. 








| 
COUNTY COUNCIL CONTRACTS. 

Tur time seems to be approaching when respectable | 
engineering firms will follow the example of the leading | 
builders throughout the metropolis, and decline to compete 
for the contracts put up for public tender by the London 
County Council, owing to the onerous conditions sought to 
be imposed upon contractors. Of two cases now before us, 
one relates to the re-building of Barking-road Bridge, which 
was u-.dertaken by the Thames Ironworks and Shipbuilding 
Company. On the completion of the work the company 
submitted to the Council a claim of £14,420 for damage for 
delay in the provision of sites, for the system of testing, and 
for extra cost of works owing to the way they were required 
to be carried out by the officers of the Council, the balance 
of the claim being made up of the cost of extra works. By 
the terms of the contract the chief engineer to the Council 
is appointed sole arbitrator to settle all claims that the con- 
tractors might make, and the case was accordingly referred to 
him for determination. The decision has now been given, and 
the company is held to be entitled to £3158 out of a total 
claim for £14,420. The award further directs that each party 
shall bear their own costs and one-half of the costs of the 
arbitrator. The second case refers to the tenders now being 
received for the supply of gas engines and dynamos for the 
electric lighting of the Victoria Embankment. The specifi- 
cation provides for the usual heavy penalties as to the rates 
of wages and conditions of employment, and requires the 
work to be completed in six months, and that, too, in the 
face of the busy condition of the industry and the inability 
of firms to effect speedy delivery. A penalty of £50 a week 
is fixed for delay on a contract probably not exceeding £2000, 
and the engineer to the Council is to be the sole arbitrator 
in case of dispute. Whether many firms will agree to these 
terms remains to be seen, but the policy of the Council in 
these matters is bringing it more and more into disrepute 
among respectable contractors, and no surprise need be mani- 
fested if many others follow the example recently set by Messrs. 
Yarrow and Co., Messrs. Penn and Sons, and other firms of 
standing, and withdraw from the County Council contracts 
altogether. 


BELGIANS IN RUSSIA. 

Tue activity displayed by Belgians in assisting to develope 
the natural resources of Russia is by no means entirely con- 
fined to financiers and capitalists; Belgian artisans are 
flocking to the Russian Empire. According to a leading 
journal of Brussels, the emigration of Belgian workmen to 
Russia is becoming more marked from day to day, and the 
movement is naturally affecting the industrial regions of 
Belgium. During 1898, more than 1600 passports for the 
Russian Empire were granted in the district of Charleroi, 
and of this number more than 300 were for women. The 
greater number of the workmen are glass-makers and iron- 
workers, but there are also clerks, engineers, and acting- 
managers from the Province of Hainault, and all these have 
been promised good positions in Russia. At the same time, 
there is at this moment a marked tendency in Belgian 
industrial circles to look out for markets in the East for 
Belgian productions. Several large manufacturing firms 
have secured important orders for Asia Minor, Egypt, Russia, 
China, and Japan. Seeing that it is only ten years since 
Belgium began to export its goods to the above countries, 
the present rapid increase in the volume of these exports 
affords a striking object lesson in energy and enterprise. 








LITERATURE. 


Introduction to the Science of Dynamics. By D. H. Mar- 
SHALL, Professor of Physics, Queen’s University, Kingston, 
Ontario. R: Uglowand Co. 1898. 

Tuts is a good, brisk exposition of the fundamentals of 

mechanics from the schoolman’s point of view, which 

serves well to illustrate how that point of view is gradually 
taking a more and more practical character. This change 
is, of course, due to the pressure of the outside demand 
for technical, and more particularly engineering, educa- 
tion. The motive origin of such reform never springs 
from the sacred dust that loads the interiors of the 
universities. Although this treatise does not go far 
enough to satisfy any modern scientific engineer, still it 
is along way advanced from the old uninteresting logic- 
chopping that used to deaden instead of quicken the 
natural love of the real mechanics of nature and of tools 
which is innate in every boy whom there is the least 
chance of developing into an engineer. Now even the 
driest schoolman at least professes to start from various 








direct appeals to natural experience instead of from 


definitions of terms. It is most refreshing to find Dr. 


Marshall, on his first page, starting off with the bold but 
highly satisfactory and true statement, that “it is im- 
possible satisfactorily to define matter, space, direction, 
and time.” Instead of defining fundamental terms, he 
proceeds to describe the things denoted. He does so with 
more or less success, although not nearly fully enough ; but 
the important thing is the change of venue, the change 
toa rational method of basing the science. Once examiners 
and students become reconciled, or forced, to adopt rational 
methods, even in the most elementary form, they will 
not tarry in developing and filling them in to an all-round 
completeness, because the hindrance by no means arises 
from any want of talent and intellectual power, nor even, 


| as might sometimes be suspected, from ignorance of the 


common facts of the mechanics of every-day and every- 
minute inorganic and organic action. 

Of course, in order to make teaching and learning exact, 
it is necessary to define the technical names given to the 
qualities and quantitative measures dealt with in dynamics, 
and no objection is taken to such essential definition. 
But even here it would be well to postpone considerably 


| any efforts at exact definition until after a large degree of 


familiarity with general characteristics has been acquired ; 
just as, in teaching languages, most intelligent moderns 
now agree that the study of grammar should be post- 
poned until after the acquisition of a fair familiarity with 
the practical structure and use of the language. The 
preliminary practice in the use of the language can be, 
and ought to be, strictly grammatical, but the analytical 
study of the grammar can only be advantageous educa- 
tionally after one is closely acquainted with the body to 
be analysed. So the elementary acquisition of mechanical 
knowledge can and ought to be absolutely accurate— 
without mistaken impressions or false notions—but it is 
a sorry process, without any healthy educational influence, 
to wade through any of the mathematics of mechanics 
until the actual physical facts have become thoroughly 
part and parcel of the stored-up reservoir of experience 
and of the thinking brain. In this elementary prepara- 
tion the function of the teacher is most important, 
namely, to guard against wrong perceptions, and against 
the rooting and growth of false notions. It is unsafe and 


uneconomical to let the preliminary learner run wild 
through the forest. He should be shadowed by a mentor. 


Especially should mothers be put aside until they are 
cured of the belief that it is the maternal duty to teach 
the child false pronunciation, false grammar, and ex- 
travagantly false and fanciful interpretation of surround- 
ing natural phenomena, 

But Professor Marshall takes up the student at that 
stage when he is expected to understand—but does not— 
a statement about ‘the Torricellian vacuum.” At the 
end of each commendably short chapter comes an 
** examination’ and an “ exercise,’ each of from ten to 
fifteen ‘‘ posers.” This is decidedly good, because the 
questions are none of them traps, but are good straight- 
forward references to every-day things which the student 
must know of, and which must interest him if he have 
intelligence. Also because they exercise the pupil in 
metric measurements as much as, or more than, in the 
muddle of English ‘‘ weight and measures.” The first 
equation comes on page 20, and there are not more than 
a score in the first sixty pages. Throughout the book 
there is a pound of actual physical quantitative fact to 
each ounce of algebraic formulation. Forces are, we 
think, justly, introduced before “ work,’ and the com- 
position of velocities and accelerations before that of 
forces. The old-fashioned “ parallelogram ” of composi- 
tion is adhered to, but a graceful concession is made by 
tacking on as a sort of postscript or corollary both the 
‘triangle’ and the “ polygon.” There is a chapter of 
seven pages’ length on “Simple Machines.” It, of 
course, deals with the “ lever and fulcrum,” the “ wheel 
and axle,’’ and the “ wedge ;”’ but it is quite harmless. 
Altogether, the book may be thoroughly recommended 
as a wholesome introduction to the theory of the ‘‘ Science 
of Dynamics.” 


The Tutorial Algebra: Based on the Algebra of Radhak- 
rishman. Part II. Aavanced Course. By WIL.tam 
Bricas, M.A., and G. H. Bryay, Sc.D. London: 
W. B. Crive, London University Correspondence College 
Press. 

Or the 570 pages composing this treatise, the first twenty- 

three chapters, comprising some 330 pages, have already 

been reviewed in our columns* The additional matter 
includes imaginary and complex quantities, rational func- 
tions and their graphic representation, and the limiting 
values and theory of infinite series. In a former part of the 
volume the Binomial theorem is investigated ro far as the 
subject relates to a positive integral index, which is simply 
another method of raising any binomial expression to 
any power, without involving the use of a tedious 
process of multiplication. But in Chapter XXVIII. 
the investigation is carried considerably further, and 
includes both fractional and negative indices. The 
general expression (1 + 7)", when mis a positive integer, 
terminates after (x + 1) terms have been reached; but 
when the value of becomes either negative or fractional, 
the series will consist of an infinite number of terms, for 
in that case no value can be found for 7, which will 
give the relation, = (n + 1). Under certain conditions 

“ this infinite series has a finite value,” and there are some 

points in connection with the proof of the statement that 

deserve the special attention of the reader. In the 

“Exponential and Logarithmic Series” the whole 

operation of ‘‘making”—if we may use the term— 

logarithms, to the common or any other base, is well 
explained and thoroughly worked out. 

It is stated that an austere mathematician once 
remarked that no one had aright to use logarithms who 
was unable to make them. Carrying this argument to 
its logical conclusion, it ends in a reductio ad absurdum, 
for it might be as well maintained that no one has any 
business to wear a watch or ride a cycle who could not 








make one. While we are no advocates for the indis- 
criminate use of scientific formule, so temptingly placed 
in manuals and pocket-books in the path of the unwary 
student, yet there are unquestionably certain data, 
certain aids to knowledge and to study, which he may 
accept and employ without inquiring too minutely into 
their birth and genealogy. The remarks we made in our 
review of it, with respect to ‘“‘A Middle Algebra,” apply 
to the present volume, which, in fact, is simply an 
extended edition of it. 


Nuovi Tipi di Apparacchi di Scaricamento nei Porti. By 
E. BurGALI AND Pretro LAntno. 8vo., pp. 72, three plates. 
Roma Tip lit del Genio Civile. 1898. 

THis is a memoir reprinted from our Italian con- 
temporary, the Giornale del Genio Civile, dealing in a 
general way with the subject of cranes and other lifting 
arrangements, and more particularly with the methods of 
working them, as used in the principal docks, and sea and 
river harbours in Europe. The authors, one of whom, 
Signor P. Lancino, is the electrical engineer to the Adriatic 
railway system, have in the course of their investigations 
visited most of the new dock and harbour works, and give 
us the result in a series of short notices of the different 
installations, among which are the inland river harbours 
of Mannheim, Dresden, Diisseldorf, and Berlin, and the 
larger maritime ports of Hamburg, the Hook of Holland, 
and the new free harbour of Copenhagen. These are 
followed by descriptions of some of the principal forms 
of quay-side cranes using steam, hydraulic, and electrical 
power, and estimates of the cost of construction and 
working harbour machinery in conjunction with lighting 
for central electrical stations. In a general summary at 
the end the authors, while excusing themselves from 
presenting any very decided opinion in favour of ary 
particular method on the ground that the work is mainly 
descriptive, point out that though the hydraulic system 
leaves little to be desired on the score of excellence in 
working, the electric system, on account of its greater 
flexibility, may in many cases be preferable, especially in 
countries with a rigorous winter climate, where the cir- 
culation of water upon long lines of wharf frontage is 
attended with difficulty. In addition to cranes proper 
several forms of electric capstans, grain and cask elevators 
and the Temperley transporter are noticed and illustrated, 
giving a fairly complete monograph within a reasonable 
compass. The references to the authorities ccnsulted 
are very fully given, an excellent practice, which is not 
too generally followed by authors. 





SHORT NOTICES. 


The Labour Protection Association: Report of Proceedings dur- 
ing 1893. London: Labour Protection Association. - From the 
above it will be seen that the Free Labour Protection Association, 
as it was called, has docked its official title of the first word. This 
is just as well, as people were often wont to confound it with the 
National Free Labour Association, which was a mutually unsatis- 
factory state of things, This report deals with the strikes and 
labour disputes which took place during 1898. The most impor- 
tant among these was that of the railway hands on the Cork, 
Bandon, and South Coast Railway, on which occasion the associa- 
tion supplied free labourers in place of the men on strike. Details 
are given of the various outrages which took place at the time. 
The association also found men in connection with certain colliery, 
brushmakers’, moulders’, and tailors’ strikes in various parts of the 
country. The most important parliamentary work done by the 
Association was the summarising of objections to the Eight Hours 
(Miners) Bill, and to various other measures which the association 
considered as detrimental to the interests of trade. During the 
year the Employers’ Parliamentary Council was formed through 
the initiative of this association, This new Corporation, how- 
ever, carries on its work independently of the parent concern. The 
Association is carrying on a campaign against picketing in its 
illegal form, 

Sell’s Directory of Registered Telegraphic Addresses, National 
Directory of Large Commercial Houses, and Buyers’ Guide. Pub- 
lished annually, with three quarterly editions, by Henry Sell. 
1899. London: Henry Sell, 167, Fleet-street. Price, including 
supplements, subscribers, 18s.; non-subscribers, 21s.—This useful 
work has now reached its fourteenth year, and it appears to be 
even more complete than in former years. We have before had 
occasion to speak highly of this book. It is in constant use. 
There is practically nothing in connection with telegraphic ad- 
dresses, the telegraph service, or the post-office telephones, which 
cannot be found in it. We repeat what we have previously said, 
that no important business house can afford to be without it. 

The Printers’ Year-book and Diary for 1899. London: The 
Printers’ Year-book and Diary Publishing Company.—This is in- 
tended to be a bookof daily reference for master printers, printers’ 
engineers, paper makers, stationers, bookbinders, die-sinkers, en- 
gravers, &c., and is the first of its kind. The contents of this 
work are so comprehensive that it would be impossible to do any- 
thing approaching justice to them in this short notice. Perhaps 
the best idea of its value to those engaged in the trades above 
enumerated can be gathered if we state that it is to them what 
‘* Molesworth” is to the engineer, with an excellent diary and 
valuable legal information added thereto. It is only in the ordinary 
fitness of things that the get-up of the book is of the highest 
class, 

The Money, Weights, and Measures, of the Chief Commercial 
Nations in the World: With the British Equivalents. By W. A. 
Browne, M.A., LL.D. Eighth edition. London: Edward Stan- 
ford. 1899. Price 2s, 6d.—In the eighth edition of this useful 
little volume, several alterations have been made necessary by the 
adoption in certain countries of a gold standard, It is a pity that 
English merchants do not make free use of some such volume 
when drawing up catalogues for foreign circulation, as there can 
be no question that trade is lost by not giving weights, measures, 
and prices, in the standards generally adopted in the country. 
The tables of equivalents included in this volume ought to be 
particularly valuable in this connection. 

The Law Relating to Picketing as laid down by Recent Judgments. 
London: The Labour Protection Association. 1899.—This is a 
small thirteen-page leaflet which is likely to interest those who 
follow the workings of ‘rade Unions. It deals with Lord Bram- 
well’s Charge ; the Conspiracy and Protection of ry tg Act, 
1875; the Local Bye-laws ; Burgh Police (Scotland) Act, 1892; 
and certain cases tried in Courts, notably ‘‘ Allen versus Flood and 
Taylor,” Leathem versus Craig,” &c. 





BOOKS RECEIVED. 
Continuous - current Dynamos: In Theory and Practice, with 
Details of Methods and Formule used in Construction. By J. 
Fisher-Hinnen. Illustrated with nearly 300 diagrams, London: 
Biggs and Co. 1899, Price 103. 6d. 
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MOTOR GEAR MACHINE 


MESSRS, THE GISHOLT MACHINE COMPANY, MADISON, U.S,A., ENGINEERS 














"Tye Enqyeer”" 





MOTOR GEAR LATHE 





A cLass of machine tool which is but little known in this 


rotated by the back gear n the manner shown. 


This back , for adjustment. 


The main bearing is about Tin. diameter 


gear cannot be thrown out. The speed cone—the little cut | by Yin. long. The spindle is hollow, permitting the end of 


shows it better—has only two speeds, but there are three | the boring bar to enter it for support, and to allow the feed 


country is illustrated above by a woodcut. It is known asa | changes on the countershaft, so that six speeds in all can be | to take place. The boring bar is driven by an independent 
motor gear machine, and is manufactured by the Gisholt | given to the spindle. The whole bed of the machine with ‘ belt running ona single pulley carried by the boring carriage. 


Machine Company, of Madison, for whom 
the agents in this country are Messrs. C. W. 
Burton, Griffiths, and Co. The name motor 
gear machine needs, for English readers, a 
little elucidation. In the United States it 
is the custom to cut gear wheels of standard 
sizes, just as we in this country make taps 
and dies to Whitworth gauges. The tool 
illustrated is designed for turning and boring 
the blanks for such wheels for electro- 
motors, particularly of the type used in 
tramcars. In America the term motor gear 
1s at once understood. We illustrate the 
machine because it is an example of high- 
class work, and because we believe it is a 
type of machine which no English manu- 
facturer has as yet constructed—we stand 
open to correction on this point. It is 
strange, too, that English users, whilst ad- 
mitting its usefulness, do not feel disposed 
to adopt this class of tools, preferring to 
purchase their gear wheels ready cut—from 
America. 

_ This is a large machine; it is only made 
in the one size, which takes wheels up to 
48in. diameter by 6in. face. The work to 
be done is to bore and face the boss, and to 
turn the rim of acast steel wheel. These 
eperations are performed at one setting. In 
the actual machine illustrated arrangement 
18 made for facing both sides of the boss at 
one chucking, but it has been found more 
Convenient and economical to face only one 
side, leaving the back part of the boss to be 
completed on a iaiins dovoted to the 
Purpose. Exclusive of this secondary 
& porate the makers guarantee an output 
. hy Ata five and six wheels 24in. by 4in. 

















MOTOR GEAR MACHINE 


The type of wheel is shown at the side of the machine in | the poppet head is cast in one piece; there are no loose , work is done. 


hacs engraving. It is held on the face plate by four jaws | covers for the bearings. 
Pressing against the inside of the rim. The face plate is | gun-metal bushes, split and tapered outside, with arrangement | 


This carriage, following the usual American 
practice, slides on two inverted vees. Its 
length is considerable, so that it runs quite 
steadily, and the wear is but slight. Two 
double-ended boring tools are fixed in the 
bar, the leader which does the roughing, is 
a little shorter than the finishing tool. On 
the boring bar there is keyed also a carrier 
in which are fitted two tools which turn 
the outside of the boss, and a set of cutters 
which face it. For facing the back of the 
boss, a chuck carrying four radial knives, 
which can be seen protruding from the 
face plate, is fed forward by the hand wheel 
to the left of the headstock, which drives 
through a shaft and universal joint a set of 
gear at the back end of the spindle. All 
this gear is omitted in recent machines. 
The boring bar is fed forward by the usual 
Gisholt feed arrangement, which can be 
made out fairly well from the engravings. 
There are eight changes of feed, four in the 
box, gained in the usual manner by. sliding 
a feather into any one out of a quadruple 
set of gear wheels, the operation being per- 
formed through the long weigh-shaft under 
the leading screw, and a single change in the 
gear behind the apron. The carriage can 
also be moved forward rapidly by the cross 
levers. For turning and facing the rim two 
other rests on a fixed carriage are used. 
That in front of the machine carries three 
tools and does the turning, its motion being 
parallel to the bore; whilst the rest at the 
back carries two sets of facing tools, and has 
a motion across the bed. In tiis case the 
tools are carried ina heavy casting hinged at 
the back of the rest, so that they may be 
lifted up out of the way as soon as their 
The feed for both these rests is taken from 


The main spindle passes through | the main spindle by the belt shown, the screw for traversing 
motion being rotated by skew gear just behind the hand 
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wheel used for the same purpose. As there are always 
several operations being performed at once, it will be 
understood that considerable power, or rather turning 
moment, is needed to run this machine; a good measure 
of it is given by the driving belt, which is Sin. wide. The 
biggest diameter of the main coneis 24in. The maximum speed 
of cut is about 40ft. per minute, Mushat steel being used for 
the tools. When it is remembered that the castings are of 
steel, the significance of this high speed will be understood. 


LETTERS TO THE EDITOR. 


(We do not hold owrselves responsible for the opinions of our 
correspondents, ) 








SUBMARINE BOATS. 

Sir,—Your most admirable article on ‘Submarine Boats,” in 
last week’s number of THE ENGINEER, seems to sum up the whole 
case ; and if any level-headed French anarem, if there be such, 
who reads it does not come to the conclusion that bis country- 
men are suffering from a severe, dangerous, and costly attack 
of hysteria, he has done so to little purpose. 

The designing and building of submarine boats seems to be a 

sort of madness with one country after another, the only cure for 
which appears to be the actual running of the boats so designed 
and constructed; and then for a season the world is clear of talk 
of these impossibilities until the next country takes the fit, when 
the same enthusiasm is displayed, the same nonsense talked, the 
same mistakes made, and finally the same relegation to the scrap 
heap of the object of all the hopes and enthusiasm. 
Long before the time of Nordenfelt and Garrett, submarine boats 
had been made, tried, and failed in America. I have seen sub- 
marine boats by the dozen in the yards alongside the Neva, twenty 
years ago, and heard enthusiastic stories of what their future was 
to be; and I have taken a lively interest in the experiments, 
enerally fatal, which were carried out with a few of them in 
<ronstadt Harbour before the vast majority were scrapped ere 
they had ever ridden the waters. You never hear of a Russian 
submarine boat now, because the Russians have learned the 
lesson. Nordenfelt and Garrett made a deep and comprehensive 
study of all that had ever been done in the direction of submarine 
navigation—the first. cool, quiet, determined man, with unlimited 
money behind him, and with the liberality of a prince in its expen- 
diture, so long as he reached the goal ; the other an exceptionally 
able Irishman, with all the fire and pluck of his country, who had 
been engaged for many years in scientific research, and one 
formed by nature to command, and to dispose of any difficulty which 
came in his path. These men evolved the Nordenfelt submarine 
boat, and in the four specimens which were built and tested, and 
sold after trial to foreign Governments, were comprised all the best 
of previous experience, combined with much that was original, 
and which has never been excelled. I had the pleasure to be 
responsible for the engineering of the last of the Nordenfelts, and 
to serve with Garrett in her during '86, ‘87, and until we lost her 
on the Horn Reef, off the coast of Jutland, in September, 1888, 
while on our way to deliver her to the Russian Government, and 
to carry out a further — in Cronstadt Harbour. As you 
say in your article, we sailed from Barrow to Southampton, expe- 
riencing very rough weather in the Irish Sea and in the Channel ; 
but we did far more than this, and far more than will ever be 
done by the French boat. The Nordenfelt steamed over fourteen 
miles under water, or as much under water as is possible for any 
submarine boat ; that is to say, she steamed ahead a distance of 
fourteen miles in a series of long dives, for it is imperative that 
such a boat must come to the surface at intervals to correct her 
direction. You cannot see through water in the direction in which 
you desire to travel, and no amount of light projected from any 
vessel under water will overcome thedifficulty. Further, the Norden- 
felt went under water not less than thirty times each yearduring the 
two years of her stay in Southampton Water, and she has on many 
oceasions remained totally submerged in deep water, and with a 
full crew of nine men on , for upwards of six hours. Then 
our last trip from Southampton to within a few miles of the 
Skaw, right across the North Sea, was one the like of which has 
yet to be tried by the Zédé or any other boat of the genus sub- 
marine. And yet, with all the success which we undoubtedly 
achieved in the Nordenfelt, we only demonstrated—at least to 
ourselves—the absolute impossibility of any and every submarine 
boat. Any boat having a large displacement and no buoyancy 
must, by the very nature of things, be extremely cranky. The 
movement of any person or thing on board, even a foot or so fore 
or aft, will depress or raise the bows dangerously out of the hori- 
zontal, and if the former while the boat is travelling at eight knots, 
the results will be found to be extremely sudden, and the subse- 
quent proceedings are not likely to possess much further interest 
for those on board. We found two knots an hour to be about 
the safe limit of speed consistent with prudence, unless operations 
were being carried out in such shallow water that it was impos- 
sible to get toa depth where danger began. Over the Mother 
Bank in the Solent is fairly safe water. But what is the good of 
a submarine boat operating at an under-water speed of two knots 
against a big enemy which will in all probability have to be tackled 
in deep water ! 

The Zédé and others have yet to find out what happens toa 
vessel which, by its very nature, has no buoyancy and no stability 
when under witer at the moment of the discharging of a torpedo 
—a somewhat disturbing experience, to say the least of it, gained 
by Garrett and his staff when carrying out trials in the Golden 
Horn with one of the two boats built for and handed over to the 
Turkish Government. The Nordenfelt boats were all splendidly 
built and powerfully machined. The last one was not a total wreck, 
as you say in your article ; for though she was knocked about on 
the Horn Reef for more than a week after we left her—the con- 
ditions being such that Garrett's — the Loadstar, which 
accompanied us, broke up in a few hours, she was towed into 
Esbjerg to all appearances as sound as the day she was launched, 
and as tight as a bottle, and was only broken up some years later 
by a Copenhagen salvage company. 

Since that time the Spaniards have built, tried, and found out 
the error of their ways with the Peral. The Americans, who are 
always trying their hands, are learning the lesson—the inevitable 
lesson—which experience alone teaches ; and one or two foolish and 
futile experiments have been made in this country, notably with 
the Nautilus. And now comes Captain Gustave Zédé to excite 
his excitable countrymen with a so-called new idea, which is 
doomed to go where all good submarine boats have gone before. 

The submarine boat, with its crankiness, its absence of buoyancy, 
its danger—to its friends—is impossible as an engine of war, and, 
as Lord Charles Beresford said, ‘‘is quite useless as a fighting 
machine, owing to the necessary absence of morale amongst a crew 
which would be in a blue funk of itall the time.” But the Norden- 
felt, as a partly-submerged vessel, showing a wonderfully small 
target, po goes tr ny as she could, in that condition at the rate of 
19 knots, was a very ugly enemy to face, 
P. WALTER D’ALTON, 
Deptford, London, 8.E., January 24th. 





THE POSITION OF NAVAL ENGINEERS. 


Sir,—I have followed with much interest the many articles 
which have been appearing in the public Press anent the demands 
of the naval engineers for a proper recognition of their position in 
her Majesty’s Navy, and as one of them I shall feel much obliged 
if you can spare me space for a few remarks on the subject of 
military or executive titles, which figures prominently in their 






this demand, but I would venture to suggest, with much respect 
for those adverse opinions, that it is of necessity very difficult for 
anyone who has not actually lived under the conditions which hold 
in the case of the naval engineers thoroughly to comprehend why 
is make such a point of the necessity for those titles. 

0 start with, the naval engineers are not desirous of acquiring 
titles for the sake of any supposed glamour that may be attached 
to them ; and I am sure that if it were possible for other titles 
than those at present in vogue to be applicable to their case, they 
would gladly assume them, if permitted. But unfortunately there 
is only one class of title that conveys any idea of authority, viz., 
those titles which have been used to convey this idea for 
centuries, and it would be impossible now to attempt to 
introduce any new titles, which would never be popularly 
adopted, and which would be meaningless to anyone inside 
or outside her Majesty’s services. No; the engineers of the Navy 
are actuated by a far higher motive than title hunting pure and 
simple. They are desirous of seeing their profession holding the 

ition its importance demands; and if engineeri is ever 

receive its due recognition, surely it should do so primarily in 
our ‘‘ first line of defence,” upon which the very existence of the 
nation depetids; for where would that line of defence be if it were | 
not for the engineers! Authority to command men without the 
titles would go a very limited way towards remedying existing 
evils, It is discipline that is at stake, and upon that the efficiency 
of our Navy chiefly depends. Let me try and illustrate how the 
lack of titles among naval engineers detrimentally affects discipline 
by lowering the position of engineer officers in the eyes of their 
subordinates, At present a!l engineer officers are styled ‘‘ Mr.,” 
so that there is no difference in the style of address between 
seniors and juniors ; and besides the warrant officers, the master- 
at-arms, ship’s steward, and chief writer, the last three being chief 
petty officers, are also addressed as ‘‘ Mr. So-and-so,”” and thus 
are the men inclined to regard all these grades on an equality, 
which is not elevating to the position of engineering in our ships 
of war. Again, the senior engineer officer of every ship, regard- 
less of his rank, is generically addressed as ‘‘ Chief,” so also may I 
mention are the chief stokers, chief boatswain’s mates, and other 
men of equal ratings, and I have often turned round on hearing the 
appellation ‘‘ Chief,” to find that a stoker or someone else was 
addressing one or other of these petty officers, and I have even 
known of confusion of orders having taken place on this account, 
which might prove at any time very serious, apart from the fact that 
to the uneducated mind this want of distinctness is apt to convey 
the idea of equal position and authority, and in many instances 
undoubtedly does so. 

I would further quote an extract from a weekly service paper to 
show the necessity for some alteration in the present titles of 
naval engineer officers :—‘‘ Mr. J. George, inspector of shipwrights, 
has been granted three months’ extension of sick leave. Mr. G. H. 
Weekes, inspector of machinery at Chatham Dockyard, has been 
appointed to serve on the committee of reference for desi of 
propelling machinery. Mr. F. W. Cardwell, inspector of ship- 
wrights, employed as overseer of the manufacture of steel in the 
Glasgow district, is to be retained in the position for another 





year. 
The only explanation here requisite is that an inspector of ship- 
wrights is only a leading man, one notch above a workman, 
whereas the inspector of machinery is an engineer officer of the 
highest grade to which a naval engineer can aspire, and he holds 
the ‘‘relative”—or in vulgar parlance, ‘ ”—rank of naval 
post-captain. The confusion that arises from such a state of affairs 
must obviously affect very prejudicially that authority which is 
so necessary a qualification for the proper and efficient carrying 
out of such vitally important duties as those of the naval engi- 
neers, controlling, as they do, 33 per cent. of the entire personnel 
and 90 per cent. at least of the matériel of the whole Navy. 
The naval engineers have not based their demands upon what 
they think the Admiralty are likely readily to concede, or those 
demands would have to very modest indeed, but upon what 
they consider to be the least possible to ensure the proper efficiency 
of their department, which forms the most important factor in 
the efficiency of the whole fleet, and upon the fact that this con- 
cession was recommended by a Parliamentary Committee twenty- 
three years ago, which needs no comment ; and if it is the case 
that this demand, which the engineers consider so necessary, is to 
prejudice the Admiralty against granting any other concessions to 
the engineers, they must yield up all claims to fair-mindedness, 
even if they ever had any. Unfortunately, that governing body 
represent only the vested interests of their own class, which never 
loses an opportunity of belittling and subduing engineers ; and 1 
fear this will continue to be the case until our engineering navy 
has an engineering representative on the Board. 


CHIEF ENGINEER, R.N, SECUNDUS. 





UNITED STATES PATENTS. 
Sir,—An important decision affecting many English inventors 
was given by the Commissioner of Patents at Washington, on 
December 20th. 
According to Section 4887 of the new Statute, which became 
operative on January Ist, 1898, an inventor who had first applied 
for a patent in a foreign country will not be debarred from receiv- 
ing a patent for the invention in the United States by reason of its 
first having been patented abroad, unless the application for said 
foreign patent was filed more than seven months prior to the 
filing of the application in the United States, 
Now, as the majority of inventors in England file a provisional 
specification and obtain provisional protection before they file a 
complete specification, on the base of which the patent is granted, 
a few experts had arrived at the conclusion that in the case of the 
English patent the date of application referred to in the said 
Statute would be the date of filing the complete specification. 
On December 20th, 1898, the question came before the UVom- 
missioner of Patents, who held that the date of application for 
an English patent is the date on which the original application 
was filed, even if it has been accompanied only by a provisional 
specification, the reason being that, according to English Jaw pro- 
visional protection is not analogous to a caveat, and the patent, 
when granted, is dated as of the day of application instead of 
bearing the date of the actual grant or issue, as is the case in the 
United States and some other countries, 
English inventors must therefore be careful to apply for a 
United States patent in good time, if they wish to obtain protec- 
tion for their invention in the United States, 
London, January 11th, J. WETTER. 





Sir,—For the information of your correspondent ‘‘ A. X.—Y.,” 
whose letter you published on the 25th inst., I may say that the 
two “opinions” that he puts forward are substantially one and 
the same. 5 

The United States law enacts that ‘‘No person otherwise en- 
titled thereto shall be debarred from receiving a patent for his 
invention or discovery, nor shall any patent be declared invalid 
by reason of its having been first patented or caused to be patented 
by the inventor or his legal representatives or assigns in a foreign 
country, unless the application for said foreign patent was filed 
more than seven months prior to the filing of the application in 
this country, in which case no patent shall be granted in this 
country.” 

This. section has been construed by experts in its literal sense, 
emphasis being given to the words “first patented or caused to 
be patented.” The conclusion is, therefore, as follows :— 

(1) If an inventor has already filed foreign applications more 
than seven months ago—no matter how long--he can apply for and 
obtain a valid United States patent, provided that he manages to 
secure the issue of the United States patent before any of the 
foreign patents may issue. “In order to ensure this he may find it 











statement. ‘ 
The discussion has evolved a few expressions of disapproval of 





enough for us to treat him seriously. 


these tests were extended over both continued and short 
As to the ‘‘ duration of the tests,” ‘ R. R’s,” remarks will amuse 
those who are familiar with the methods adopted by Messrs. Willans 
and Robinson, and other up-to-date establishments, for testing the 
economy of high-s 


high 
"breton, January 30th, 


London and North-Western, which are 8ft. 6in. diameter. 
can, perhaps, scarcely be regarded as a correction of the state- 
ment in your answers to correspon 
stands alone sui generis, © 





foreign patents, or possibly abandon or withdraw some of them 

(2) If the foreign applications have not yet been filed, or if they 
| have been filed only within seven months at the time when the 
| United States application is made, then the latter will not be at 
all prejudiced. : 

(3) If foreign patents are already in existence, no United States 

patent can be obtained, unless the corresponding foreign applica. 
| tions were filed within less than seven months before the date of 
| lodging the United States application, 
| These views seem to receive some confirmation in an official foot. 
note to the U.S, ‘Rules of Practice,” which reads, ‘If any such ap. 
| plication for foreign patent has been filed more than seven months 
} prior to this application, the applicant will be required before the 
| issuance of patent to state that no patent has been granted on the 
7a so filed.” 

The United States Commissioner of Patents has recently di. 
missed an appeal, which had been lodged against the refusal of the 
examiner to grant a patent, upon the ground that the Eaglish 
patent had been granted upon an application made more than 
| seven month previously, 











ARTHUR H, STANLEY, 
Chartered Patent Agent and Registered Patont 
Attorney (U.S.A ), 
61, Chancery-lane, London, W.C., 
January 3l1st. 


THE INSTITUTION OF CIVIL ENGINEERS’ ENTRANCE 
EXAMINATIONS. 

Str, —I beg pardon for failing to correct the mispriot—I am sure 
I wrote “‘ elasticity "—of plasticity for elasticity in the letter to 
which ‘‘ Laudator Temporis Acti” refers, He, I see, does not 
correct some further errors—perhaps of analogous kind—in his 
revised theory of columns, He assumes, without proof, that the 
curve of deflection brings the centre of gravity of the upper half 
of the pillar to a distance c/ + 2 from the perpendicular through that 
of the load. This would be true if the curve were two straight 
lines, as well as for other curves. However, as the weight of the 
pillar itself is usually negligible, this error is unimportant ; but 
then he goes on to make out that the “‘ maximum compression of 
unit length of extreme fibre” is greater than unity—because 


p+ Di2+d is always greater than 1—in other words, the fibre 


suffering most compression must, in every case of a bending pillar, 
be shortened by an amount exceeding its original length. That is 
to say, its length is reduced to less than nothing. Some modifica- 
tion of this seems necessary. 

As regards ‘* modulus ” and ‘‘ coetficient ” of maga I do not 
see why I should be taken to task, as if exhibiting plain ignor. 
ance when Unwin~—see ‘‘ Testing of Materials””—describes, in so 
many words, Young’s modulus as the ‘‘coefticient ” of elasticity 
for direct tension; and Love—see ‘‘ Mathematical Theory of 
Elasticity "—calls by the name “‘coefficient of restitution” what 
‘*Laudator Temporis Acti,” on his own authority, so far as at 
present appears, calls “ coetticient of elasticity.” 

January 23rd. Mavrice F, FirzGeraip, 





THE EFFICIENCY OF FEED PUMPS. 
Sin,—Re paper published in your last issue on what is described 
as an ‘‘ Economy Test of a Unique Form of Feed Pump,” stated to 
be for the benefit of the Admiralty, let me point out to all con- 
cerned that the test in question was entirely fallacious, though 
the report states that the tests, ‘‘while of short duration,” 
were ‘‘amply long to demonstrate the economy of the pumps 
under the conditions given.”” These conditions, however, do not 
obtain in feeding a boiler. A throttle discharge will admit of 
diagrams being manufactured, as the pump produces its own re- 
sistance, no matter how much the pressure varies in the cylinder, 
Had the discharge been‘past a spring-loaded valve, then the con- 
ditions would have been analogous to the boiler pressure. What 
were the so-called experts thinking about? Do they really know 
anything about pumps! Apart, however, from the absurdity of 
the tests, let me inform the Blake and Knowles Company that no 
economy can result from such an arrangement for boiler feeding ; 
in fact, this is an exploded idea, and it is amusing to me to see it 
put forward at this time of day under such influential auspices 
Glasgow, January 16th. R. 


ue 





BARKING EXPLOSION. 

Sir,—We have just had brought to our notice that in some 
of the reports of the inquest with reference to the unfortunate 
Barking boiler explosion, Mr. Gordon, one of the witnesses, is 
stated to have said that the pressure gauge fitted on the boiler 
which exploded was repaired by us. This is entirely inaccurate, 
The gauge was not repaired by us, nor was it of our make, as we 
can prove by our books. 

We are writing to the Coroner offering to give evidence on the 
int. 

99, Fenchurch-street, London, E.C., 

January 2Ist, 


JAMES GIBB AND Co, 


TEST OF A UNIQUE FORM OF FEED PUMP, 

Sin, —Yourcorrespondent ‘‘R. R.” writes so bravely that we looked 
anxiously at the foot of his letter for the name of the “ kindly 
mentor” who undertook, in such a gentle manner, to correct the 
erroneous impressions so many of us had formed, i 

When ‘‘R, R.” brings forward some data to support his assertions, 
and shows how they invalidate the test in question, it will be time 
We may just add, however, 
that at recent tests made by the Admiralty officials at Chatham 
Dockyard on the same pumps, but arranged to discharge through 


a spring loaded valve, the results obtained—details of which 


we are not at liberty to publish — fully bore out the figures 
published by you in your issue of 13th inst., and aoe geno a 
riods, 


d engines, 
LAKE AND KNowLes S8.P. Works, LinITED. 


January 27th, J. AntHUR REAVELL, 





THE OIL ENGINE FOR MOTOR CARS, 
Str,—In your current number, under the above title, in speak- 


ing of the tendency that exists in high-speed explosion engines 
for the residual exhaust gases to ignite an inflammable incoming 
charge, it is stated that this occurs if the inlet valve is opened too 


ate in the intake stroke, ee ad 
I should like to point out that, with my inlet valve, this ignition 


is brought about when the valve is opened at the beginning of the 
stroke, and when the cone B—Fig. 5—is allowed to throttle the 
mixed air and oil passage too much, 


Either varying the position of the cone B or varying the time 


at which the inlet valve is opened will regulate the inflammability 
of the mixture, but the former means naturally renders this pre- 
ignition more liable to occur, since the exhaust gases would be at 


est temperature at the beginning of the stroke. 
THE WRITER OF THE ARTICLE. 





LARGEST DRIVING-WHEELS, 


Sin,—The largest driving-wheels in use are those of the Ouare! : , 
8 


dents last week, as the Cornwall 
D. W 





necessary to adopt special expedients for delaying the issue of the 


Crewe, January 28th, 
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—_————_ 
RAILWAY MATTERS. 


Ix the United Kingdom there are 34 electric tramway 
and railway lines in operation, 27 under construction, and 93 pro- 
‘ected ; a total of 154, At the close of 1897 there were 23 lines in 
peration, 25 in process of construction, and 33 projected. 


Iv is stated that a new agreement, in substitution for 
one scheduled to the Great Western Railway Bill of last session, 
has been entered into with the liquidator of the Golden Valley 
Railway Company for the sale of the undertaking of that com- 
any to the Great Western Company for £9000 instead of £10,000. 
The transfer is to take effect from the 30th of next June. The 
total capital spent is given as £334,786. 

Tux Great Northern Railway Company is seeking 
parliamentary sanction to enter into agreements with the Dearne 
Valley Railway Company for the construction and management of 
that railway. One clause provides that during the continuance of 
any such agreement the railways of the Great Northern and the 
Dearne Valley companies shall be considered as one railway for the 
purpose of short-distance tolls and charges, 


Ir is reported from St. Petersburg that the Imperial 
Ministry of Ways and Communications has resolved to establish 
special schools at the railway junctions throughout the Russian 
empire for the purpose of giving adequate instruction to railway 
mechanics, engine-drivers, and stokers. This information is a 
further striking proof of the thoroughness with which the 
Imperial Authorities are developing the railway system of the 
empire. 

ALTHoUGH two years must elapse before the tramways 
can come under icipal nag tin Manchester, the Com- 
mittee appointed by the City Council has already made inquiry as 
to the most suitable form of car to be introduced. The type of 
car which most commends itself to the Committee is one used in 
Dublin. Tenders are being invited for three sample cars. These 
will consist (1) of a car suitable for ordinary traffic, capable of 
accommodating fifty-three passengers, inside and out ; (2) a car to 
carry sixty-three, to be used in times of pressure ; (3) a ‘‘single- 
deck” light car, to carry twenty passengers, all inside. 


Ix the manufacture of driving boxes for locomotives 
the practice of the Baldwin Locomotive Works is to make them of 
cast iron to which is added about 10 per cent. of steel. Where it 
is necessary to get a light box and at the same time a strong one, 
open-hearth cast steel is used in place of cast iron. Very few solid 
bronze driving boxes are made, the practice being not approved 
of, It has been found that the solid brass boxes in a great many 
cases are unsatisfactory, and at the same time very expensive. 
Ordinary cast iron is too soft, and steeled cast iron is very durable, 
except where the design is light, in which case cast steel should be 
substituted, and in all cases the brasses should be in the shape of 
the shell bearing. 


Tue directors of the London, Chatham, and Dover 
Railway Company have made arrangements for the Royal Zeeland 
Steamship Company’s mail packets, which run between Flushing 
and Queenborough Pier, to land and embark their ngers and 
mails at Port Victoria, on the opposite bank of the Sebuer, during 
the temporary closing of the Sheerness and Sittingbourne Branch 
Railway, from February 5th to Feb llth, for an examination 
of King’s Ferry Bridge and its approaches. The mail trains from 
Victoria and Holborn Viaduct wilt run to Port Victoria over the 
South-Eastern Railway and the Hundred of the Hoo Branch. 
Queenborough Pier has been selected as the point of arrival and 
departure of the boat service which is to be organised between the 
Isle of Sheppy and Chatham, so as to maintain communication 
between Loss and Sheerness, whilst the examination of King’s 
Ferry Bridge is in progress, 


Tut North-Eastern and Hull and Barnsley Railway 
companies have jointly deposited for the sanction of Parliament 
detailed estimate of the cost of the joint dock which they propose 
to construct at Hull, The total cost is put down at £1,419,555, of 
which the new dock and entrance lock from the Humber will 
absorb £1,194,160. The land required extends to 306 acres, and 
there will have to be excavated 4,535,354 cubic yards of earth. 
The river wall required in connection with this dock is estimated 
to cost £99,763, and the railways to connect the dock with the 
North-Eastern and Hull and Barnsley systems will entail a further 
expenditure of £90,155. There remains a balance of £34,777, 
which will be bin se on subsidiary work. The time required to 
complete the undertaking is seven years, and it is to be carried out 
by a joint committee of the two companies, who will divide the 
expenses equally between them. 


An American railroad contemporary states that Mr. 
R. J, O'Neill, foreman of the Chicago and Alton boilershop, has 
for some time past been experimenting to overcome the increased 
troubles with leaky and broken staybolts and cracked fire-box 
sheets incident to high steam pressures, and bis conclusions point 
to the cupped fire-box sheet as the remedy. While the plates 
forming the outer shell and the cylindrical parts of the boiler can 
readily be increased in thickness to correspond with increases in 
steam pressure, it has been found desirable to make the fire-box 
sheets as thin as possible, and support these sheets by staybolts, 
Increases in steam pressure, therefore, require either an increase 
in the stre of the inside sheets or a closer spacing of the stay- 
bolts, introducing more places for the starting of cracks and leaks, 
The plan proposed is to retain the thin fire-box sheets, but to put 
the portions of the sheets between the bolts into a stronger form 
by meany of depressions or cups, 


AccorDING to the Times, Sir A. P. MacDonnell opened 
the Elgin Bridge over the Gogra on the 25th ult. This bridge 
links up the narrow-gauge railway systems, establishing through 
communication for many thousands of miles, It has cost about 

200,000, and it is expected to have an annual traffic of over 
100,000 tons. Speaking at a dinner after the opening ceremony, 
Sir A. P, MacDonnell declared, in controversion of the statement 
that to have more canals and fewer railways was the best means 
of preventing famine, that in the North-West Provinces of India, in 
addition to the present sources of water suppiy for canals, — 
three other ible sources of irrigation remained to be tapped, 
one of which, the Great Sarda scheme, it had been estimated, 
would cost anything between three and six crores of rupees, and 
would do more harm than good. Experience had shown that, in 
these provinces at least, the relative claims of railways and irriga- 
tion had been fairly adjudicated upon, 


Ix Germany at the close of last year there were 77 
electric tramways in operation, as against 61 at the end of 1897, 
and 44 in 1896, In addition, twenty-six new lines are definitely 
projected or in course of construction, and in thirty-five places 
extensions are being laid down, The majority of these lines are 
on the overhead system, underground conduits being only used on 
some short lines in Berlin and Dresden, The ‘‘ mixed” system, 
with overhead lines, and accumulators on the cars, is employed in 
Berlin, Dresden, Hagen (Westphalia) and Hanover, while the 
simple accumulator system has been adopted on one of the Berlin 
lines and at Hagen, Frankfort, Ludwigshaven, and Tiirkheim, all 





these towns, with the exception of Ludwigshaven, being provided 
with either the overhead or ‘‘ mixed ” system as well. The follow- 


ing figures, all made up to September Ist, 1898, are interesting :— 
Total ength of lines, 889 miles ; total length of track, 1205 miles ; 
number of motor cars, 3190 ; number of trailers, 2128 ; capacity of 
fenerating lant, 33,333 kilowatts; capacity of power-house 

tteries, 5118 kilowatts, According to the Llectro-technische 


Zeitschrift, over 680 miles of line are in’ course of construction, 
Corresponding to 830 miles of track, 





NOTES AND MEMORANDA. 


Ovt of a total of about 7,000,000 adult men in the 
United Kingdom from which trade unionists are recruited, only 
about 1,490,000 belong to the unions, and of 1,000,000 women— 
—oe domestic servants and all women not employed in fac- 
tories and workshops—119,775 are trade unionists, 


It is computed that the pig iron output of the United 
Kingdom for 1898 will have been 9,000, tons; that of the 
United 8 ates, 11,500,000; and of Germany, 7,000,000 tons; 
France has produced about 2,500,000 tons of this metal ; Austria, 
1,500,000 tons ; Russia, 2,000,000 tons ; Belgium, 1,250,000 tons ; 
Sweden, 500,000 tons ; and Canada, 100,000 tons, 


Tue value of British imports for the whole year ended 
December 31st, 1898, was £470,604,198, as compared with 
£451,028,960 for 1897, an increase of £19,575,238. The total value 
of the exports for the year was £294,009,991, as against 
£294,174,118 for 1897, of which British and Irish produce and 
manufactures for the year 1898 amounted to £233,390,792, as 
against £234,219,708 for 1897, a decrease of £828,916, 


THE average number of cubic feet of gas made per ton 
of coal carbonised in 1897 was, by the companies, 10,553, and by 
local authorities 10,457. During the last five years the average 
yield of gas per ton of coal has increased, in the case of companies 
from 10,157 cubic feet, and in the case of local authorities from 
9871 cubic feet. The employment of water gas as an enricher was 
made by twenty companies and eleven local authorities, 


Dvurine the year 1897 the French collieries produced 
30,337,000 tons of coal, including 1,628,000 tons of anthracite, being 
an increase of 1,608,000 tons, or over five per cent., above the amount 
produced during the previous year. The value of the additional 
coal produced during the year exceeded 174 millions of francs. 
The amount of coal produced in France has doubled since 1868 ; 
but compared with the products of other countries, the production 
of the French coalfields is still extremely small. In 1897 Great 
Britain produced 205,364,000 tons ; the United States, 181,624,000 
tons ; Germany, 120 millions of tons ; and Belgium, 21 millions of 
tons, 


THE new storage reservoirs which are now in course of 
construction at Staines by the West Middlesex, Grand Junction, 
and New River Water companies, will have a storage capacity of 
3,300,C00,000 gallons, and will cover 412 acres, ‘When complete 
the reservoirs will be utilised to store fiood water, which will 
become purified, and will act as a reserve. It is stated that 
these companies intend to apply for power to construct five more 
such reservoirs, but do not think these will be required before 
1915 at the earliest, if then. At present the work on one of the 
reservoirs is already well advanced. Sixteen hundred men are 
employed, and six steam navvies are working. On an average, 
4000 yards are excavated aday. In the summer about 3000 men 
will be engaged. 


Accorp1NG to the latest parliamentary returns relating 
to gas undertakings in the United Kingdom, gas is supplied to 
the public by 436 companies, and 212 local authorities ; a total of 
648 undertakings. The increased consumption of gas during the 
year for which the returns are given of over 5336 million cubic 
feet was equivalent to an increase of about 4°5 per cent. The 
quantity of coal carbonised was about 319,000 tons more than in 
the previous year, an increase of 2°6 per cent. There were nearly 

,000 more consumers, being an increase of 6°3 per cent. The 
total revenue was increased by £547,882, about 2°8 per cent. more 
than the previous year’s receipts. The gross expenditure, on the 
other hand, increased 3°1 per cent., the actual amount of the 
increase being £453,049, 


In connection with a series of experiments recently 
carried out on the Croton aqueduct, New York, by Mr. A, W. 
Hall, to ascertain the most effective material for preventing the 
percolation of water through brick or stonework, it was found 
that Portland cement gave the best results, and that the hydro- 
carbon materials for rendering brick or stone impervious to water 
oxidised by exposure to air, and gradually disappeared. It was 
also found that a brick was rendered impervious to water by 
cement more rapidly when the cement was applied as a wash by 
means of a brush than when when applied with a trowel in the 
usual manner. A brick which had been treated with four cement 
washes was found at the expiration of two months to be quite im- 
— to water, even under a pressure of 200 lb, per square 
inch, 


In the discussion of a paper on “ Specifications for 
Structural Steel and Rails,” read before the Franklin Institute some 
ani Mr. A. A. Stevenson, of the Standard Steel Company, Burn- 
ham, Pa., gave some results of tests showing that the strength of 
railway tire steel is increased by allowing a few days’ time to 
elapse between the time the product is finished and the tests are 
made. The following figures may be interesting. Test pieces were 
all cut from tires and duplicate tests, as far as possible, from 
the same part of the tire. 
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Ata meeting of the Physical Society held last week, 
Mr. T,. H. Littlewood read a paper on ‘‘ The Volume Changes 
which accompany Solution,” and described an apparatus for 
measuring the contraction observed when solids are dissolved in a 
liquid. ‘Two glass bulbs are arranged one above the other, so that 
liquid can pass from the upper one to the lower one through a stop- 
cock, and from the lower one upwards into the neck of the upper 
one through a second stop-cock. This neck, which forms the top 
of the upper bulb, is fitted with an india-rubber stopper. The 
lower bulb is tubulured, and provided with a glass stopper, A 
horizontal capillary tube is fitted into the india-rubber stopper, so 
that volume-changes can be determined, after the manner of using 
Bunsen’s calorimeter. The weighted solid is introduced at the 
tubulure. The measured amount of water is poured in at the neck. 
Paraffin oil is then poured in at the tubulure, so that the apparatus 
is completely filled ; the lower bulb with the solid and the oil, the 
upper bulb with the water. The apparatus is then exhausted, and 
finally it is placed in a tank of water at constant temperature. 
When the stop-cock between the bulbs is opened, solution begins, 
and the resulting contraction is measured. For small amounts of 
salt dissolved in constant volume of liquid, the contraction is very 
nearly proportioned to the amount of salt. For larger amounts, 
the contraction is greater in proportion than the added salt. Ifa 
strong solution is gradually diluted, then for equal amounts of 
water added, the contraction becomes smaller for successive 
amounts of added water. Mr. Littlewood applies Ostwald’s theory, 
and the theory of Van der Waals, to the observed results, and ex- 
presses the contraction as a logarithmic function of the volumes 
and the internal pressures. 





MISCELLANEA. 


Tue latest American idea for the sheathing of vessels, 
to prevent fouling and corrosion, is to sheath them with glass 
plates, which is said to be entirely feasible, 


At the annual meeting of the Cleveland Ironmasters’ 
Association Mr, John Frederick Wilson, of Messrs. Wilsons, Pease, 
and Uo., Tees Ironworks, Middlesbrough, was elected president for 
1899 vice Mr. Hugh Bell; and Mr. Cecil A. Cochrane, of the 
Ormesby Ironworks, Middlesbrough, was elected vice-president. 


Tue 30th annual meeting of the Board of Conciliation 
and Arbitration for the Manufactured Iron Trade of the North of 
England was held at Newcastle on Monday. The organisation 
continues to flourish, and the relations between employers and 
employed are as cordial as ever, such a thing as a trike at the 
works being now an unheard-of occurrence. 


Tue Cleveland Blast Furnacemen’s Association have 
elecetd Mr, P, Trainor, of Jarrow Ironworks, as their president for 
1899. For the position of secretary of the Association, in place of the 
late Mr. Thomas Carlton, there are three candidates: Mr. J. Hall, 
of the Lackenby Ironworks; Mr. H. Fenwick, of the Newport 
Ironworks ; and Mr. P, Trainor, of Jarrow. The various lodges 
will vote by ballot as to who is to have the appointment. 


THE annual meetings of the Institution of Naval 
Architects will take place on Wednesday, March 22nd, and the 
two following days, in the Hall of the Society of Arts, John-street, 
Adelphi, W.C., by kind permission of the Council. The Right 
Hon. the Earl of Hopetoun, G.C.M.G., president, will occupy the 
chair. The annual dinner will be given on Wednesday, March 
22nd, at the Grand Hall, Hotel Cecil, Strand, W.C., at 7.15 p.m. 
Evening dress will be worn. 


THE Inadsuma, the second of six torpedo boat destroyers 
being constructed for the Imperial Japanese Government by 
Messrs. Yarrow and Uo., Limited, was fully launched at the 
works of the builders, at Poplar, on Saturday afternoon, in the 

resence of Admiral Matsunaga, Inspector-General for the 
Japanese navy; Constructor Captain Kurobe, Constructor Com- 
mander Kondo, and other Japanese officials. The guaranteed 
speed is 31 knots on a three hours’ run, carrying 35 tons, 





In connection with the forthcoming Building Trades 
Exhibition to be held at the Agricultural Hall, Islington, our con- 
temporary the Surveyor is organising a section devoted to road- 
making methods and appliances, which should be of considerable 
interest. The hon. Executive Committee consists of Messrs, J. P. 
Barber, M. Inst. C.E., and C. H. Cooper, A.M. Inst. C.E., and on 
the council are Messrs. E. J. Lovegrove, A.M. Inst. C.E., and O. 
Claude Robson, M. Inst. C.E, The exhibition will be held from 
April 26th to May 6th. 


Mr. J. H. Ricumonp, who has been assistant-manager at 
the Balmerey Works of the Clyde Navigation Trustees, has been 
appointed manager of the Howdon Yard of the Tyne Improve- 
ment Commissioners, For the office of surveyor to the Sunderland 
Corporation there were sixty-two applications, and this number 
has been reduced to six. Mr. Henry Crowe, who has for some 
years been connected with the engineering department of Messrs. 
Dorman, Long, and Co., Middlesbrough, has been appointed 
engineer at the West Hartlepool Steel and Lronworks, 


Ir is stated that a photographer at Kieff has obtained 
a patent from the Russian Government for a new form of colour 
photography. His camera, which is threefold, takes three nega- 
tives at once, all alike in outline, but of different values. In the 
first all shades of blue come out more distinctly, in the second reds, 
and in the third yellows. From these are printed separately three 
positives on transparent films, which are then superimposed one on 
the other. It is claimed that the final result of this combination of 
the three primitive colours gives a perfect picture in the colours of 
nature. 


Ir is stated that operations will at once be begun in 
connection with the erection of a new lighthouse at Barn Ness, on 
the Haddingtonshire coast, near Innerwick, which for many 
years has been the scene of numerous wrecks. The lighthouse is 
to stand 100ft. high, the district being a very low-lying one, and 
accommodation is also to be provided for lighthouse keepers’ houses 
and stores. The light will be a group, flashing three flashes in 
quick succession every half-minute. he beam of light of each 
of the flashes will be 78,000 candle-power. It is also proposed at 
an early date to erect a lighthouse on the Bass Rock. 


Wuar constitutes about the record contract for 
castings ever booked at one time by a West of Scotland firm, is the 
order secured recently by the Steel Company of Scotland for all 
the castings entering into the hulls and engines for the four 
battleships and two of the cruisers recently placed by the Govern- 
ment with builders on the Thames, the Mersey, and the Clyde. 
The bulk of the orders for the lighter steel material required for 
the cruisers placed at Fairfield and Clydebank have also been 
placed with the same company. All this, taken together with the 
other important work which the company already had on hand, 
ensures busy times indeed for the vast army of steel workers 
employed at the company’s several establishments. 


Tue Institution of Civil Engineers, at its meeting on 
Tuesday last, departed from its usual custom and allowed those 
taking part in the discussion to illustrate their remarks by means 
of lantern slides. The innovation was mcst welcome, and the dis- 
cussion, which was on the subject of the deterioration in and 
micro-structure of the metal of steel railway rails, was thereby 
rendered considerably more interesting. It had previously been 
urged that lantern slides, by their very nature, were evanescent, 
and were forgotten almost as soon as seer, and that subsequent 
speakers could do no more than just refer to them. We venture 
to think that this is not so, and, even if it were, what is more 
easy than for the slide to be put into the lantern as many times 
as is necessary or might be required by speakers during the dis- 
cussion? The eye and the ear, when appealed to at the same time, 
are surely more likely to impress the brain lastingly than the ear 
alone ; and, moreover, time would probably be saved in the end, for 
a picture of anything will, in nine cases out of ten, do away with 
the necessity of lengthy explanations. Besides this, the slides 
might be reproduced in the ‘‘ Proceedings” of the Institution. 


Tue report of a Commission appointed to investigate the 
cause of the recent landslip at Sasso Rosso, near Airolo, has been 
issued. It asserts that in the event of another serious landslip—a 
by no means improbable eventuality—nct only will the entire 
village of Airolo be overwhelmed, but the earth and rock will fall 
and block up one end of the St. Gothard Tunnel. In order, as far 
as possible, to mitigate the danger, a service of watchmen is to be 
organised by the commander of the engineers who occupy the fort 
which dominates the railway. The spot where the landslip is con- 
sidered most likely to occur will be watched night and day, and at 
night it will be illuminated by means of the rays of a search-light. 
In case of danger, a cannon will be fired from the fort and will 
warn the residents of the upper part of the village of Airolo to 
take refuge in the shaft of the St. Gothard Tunnel disused since 
the building operations in the Tunnel were finished, Various 
points of safety have been indicated to the other inhabitants of the 
town. Endeavours are being made to reduce the danger by _ 
ducing a series of small falls ; but the experts are convinced that 
sooner or later, another big fall will take place, which may possibly 
block up one end of the St, Gothard Tunnel, 
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tage is a doubtful one from the point of view of the motor | the top the car was stopped and re-started immediate] 
| car user, who likes to have a wide range of power at his | The carriage was driven about 60 miles, with two stoppa, - 
command. With the spirit engine he can vary the speed of | in the net time of three and a-half hours; and over a pert of 
the motor without moving from his seat from 250 up to 1200 | the route it had to go on the second-speed gear owing to th, 
revolutions and even more, so as to adapt the power to the | extremely bad granite setts, which had been selected on Fig 
gradients or the level, and slow down the motor when the | pose to try the running of the car. During the journey ke 
carriage is not running. This is, of course, very easy in | fresh water was put in the tank, and the consumption of 
the spirit motor, but the heavy oil engine does not so — | petroleum worked out to about half a litre per horse-power 
lend itself to this adaptability. Toa certain extent M. Koch | per hour. The vehicle is therefore decidedly practicable and 
| has overcome the difficulty by regulating the number of | economical, though there are necessarily some limitations to 

explosions, but the range of power is still very small. Again, | its use. Unless the annoyance from the exhaust is suppressed 
| this constant speed may explain why so much visible exhaust | the vehicle cannot be employed in towns. As the mechanism 


THE KOCH HEAVY OIL MOTOR CAR. 





Tuer designing of a satisfactory motor for light road 
traction running with ordinary petroleum presents so many 
difficulties that nearly all the makers who have carried out 
experimental work in this direction have abandoned the 
attempt, some of them after spending considerable sums of 
money upon adapting their engines to road vehicles. In 
France, where motor car building has already become an 
important industry, and is looked upon as having vast possi- 
bilities in the future, engineers profess to have little belief in 











the suitability of ordinary petroleum motors for the propul- 
sion of carriages. It is admitted that the drawbacks to this 
system may be partly overcome, but in any event it can never 
be so efficient as the motor running with petroleum spirit, 
and so long as refined petroleum can be obtained at a reason- 
able price continental 
motor car engineers do 
not see the necessity for 
using ordinary oils. The 
argument that spirit 
cannot always be pro- 
cured in many countries 
is not held to beaserious 
one. When motor cars 
begin to run in the 
Colonies or in foreign 
countries there will be 
plenty of enterprising 
oil firms to supply all 
the spirit that may be 
needed, even if it be 
necessary to lay down 
refining works. Whether 
or not the requirements 
of the colonial motor 
car user may be ade- 
quately looked after at 
some future time, there 
is no doubt that under 
present conditions a 
vehicle propelled by a 
keavy oil motor would 
offer a great conveni- 
ence. So far as we are 
aware, however, there 
has not, up till now, 
been a single carriage 
running with ordinary 





running slowly. The motor is then not giving its full power, 


but it is always receiving the same charge, and the clouds of 
vapour when using ordinary petroleum would not be tolerated 
in towns. 


With the carriage running at high speed the gases 








petroleum that is capa- 
ble of covering, say, fifty 
miles under conditions 
that would satisfy an 
average buyer. The most serious problem lies in obtain- 
ing a good combustion of the oil. A perfect combustion 
is, of course, materially impossible, and the ill-smelling 
exhaust is a serious factor against the heavy oil motor, while 
the choking of the valves with unconsumed by-products has 
led many makers to give up all idea of fitting their motors to 
road carriages. 

The only heavy oil motor we have seen giving anything 
like satisfactory results is that constructed by the Société 
des Automobiles Koch, 37, Rue Chauveau, Neuilly (Seine). 
The motor, it is true, is far from being perfect as a propelling 
mechanism for road carriages; but it has, at any rate, over- 
come some of the drawbacks mentioned, and may be held to 
represent a distinct advance in the building of engines of 














Originally designed for heavy oils, there is so 
little demand in France for such motors, except for industrial 
purposes, that the engines run, for the most part, with 


this class. 


petroleum spirit. In order to adapt the motor for running 
with ordinary petroleum, the oil is brought from the tank 
by a pipe of large diameter, and the temperature raised by 
the burner before it is sprayed into the explosion chamber. 
The firing tube is longer and thinner than the one used for 
the spirit, so as to bring a sufficiently large quantity of gas 
into contact with the tube at a high state of incandescence. 
Weighing 150 kilos. without the fiy-wheel, the engine 
develops 6-horse power when running with spirit, but with 
ordinary petroleum it gives about 4-horse power less. 
The motor is balanced in order to reduce the vibration as 
much as possible. It is placed transversely at the rear of 
the carriage. Having one cylinder, the charge is exploded 
between two pistons, and the movement is communicated by 
rock shafts to the cranks. The motor runs invariably 
at 600 revolutions, and with a constant mixture and sensitive 
regulator it does not require any attention once it is started. 
It is probable that this constant speed is one of the reasons 
why such good work is got out of the engine ; but this advan- 


KOCH’S HEAVY 








OIL MOTOR CAR 


are well utilised, and the exhaust is nearly invisible. No 
doubt it could be attenuated by regulating the admission of 
the gases when the carriage is at a standstill, but this would 
certainly complicate the mechanism and impair the efficiency 
of the motor, which, as far as we can see, depends very 
largely upon its simplicity. Otherwise there do not appear 
to be any mechanical means of suppressing the exhaust, and 
M. Koch is trying to solve the problem by passing the burnt 
gases through some chemical substance. 

One of the claims for the Koch vehicle is that the balancing 
of the engine suppresses, or at any rate diminishes, the 
vibration. Here again the constant running of the motor, 
if an advantage in avoiding complication and reducing it to 
a simple form, by which alone a heavy oil engine can be made 














is given off when the carriage is at a standstill, or is only | isnot what may be called automatic, it has not the cop. 


| venience of a motor car propelled by a spirit engine, since 


there are no means of regulating it from the seat. But, on 
the other hand, the engine is simple and robust, if somewhat 
heavy, and may be serviceable to users in the Colonies, where 
spirit is not obtainable, and where the drawbacks inseparable 
from the heavy oil motor do not call for the interference of 
local authorities. 








IMPROVEMENTS IN MAGNETIC SPACE 
TELEGRAPHY.* 
By Dr. Oxtver LopGe, F.R.S., Member. 





PART I,—GENERAL PRINCIPLES. 

THE general principles of electric space telegraphy—or wireless 
telegraphy, as it seems to wish to be called—are fairly old; and 
without going into the history of the subject, with which I need 
not trouble you, since it has been admirably summarised by 
Professor Silvanus Thompson in his lecture to the Society of Arts 
may recapitulate the three chief methods that have been tried, ; 

First and oldest, the earth current or leakage method, wherein « 
powerful current conveyed to the earth or sea by two well separated 
electrodes causes a slight difference in ache: between two other 
well-separated tapping electrodes at a distance, and thereby pro- 
duced a feeble current through a gen, wire, which can be detected 
telephonically or galvanometrically, or in any other convenient and 
known way. I am under the impression that this utilisation of 
earth conduction for the purpose of conveying messages has 
played a greater part in the past, and is perhaps destined 
to play a greater in the future, than most people sus- 
pect. When, for instance, phonoporic currents have been heard 
in very distant telephone trank lines, it is difficult to be sure 
how much of the effect is due toa true induction from wire to 
wire, and how much of itis due to conduction—not only conduction 
through the soil from earth-plate to earth-plate, but conduction 
also through metals, whether gas pipes or overhead wires or other 
conductors arranged for other purposes. Whenever an open 
circuit is employed, with earthed terminals, conduction is liable to 
assist induction; and this may very likely be regarded as an 
advantage. It may also be to some extent a disadvantage, owing 
to its resulting in the mixing of messages; it may, in fact, con- 
tribute to ordinary telephonic cross-talk. 

The second method that has been tried for purposive space tele- 
grapby is the method by magnetic induction between two insulated 
line wires stretched parallel to one another along opposite coasts, 
This method, as is well known, has been tried under the auspices 
of the British Post-office, and is known as Mr. Preece’smethod. It 
is, I think I am right in saying, the only system in actual regular 
work ; for near Cardiff, between Lavernock Fort and the neigh- 
bouring fort on the island of Flat Holm, I have myself seen it at 
work, and have admired the ingenious system of “‘ call” devised by 
Mr. Evershed and there employed. I desire to say that when I 
gave a short preliminary note to the British Association at Bristol 
this year, on a ‘‘call” that I had invented, | was unaware of Mr. 
Evershed’s work in the same direction. He has undoubtedly 
achieved the result there aimed at, though with the expenditure of 
a good deal of power ; and had I known, I should certainly have 











5S Shag ro | 

© 

fl ‘a >| 

k ae | 

sul] # ut 

ew ( a 7 Drew 
\ Y lj os MM a 

hatte _'N 























—=C 











q 


KOCH’S HEAVY OIL CARRIAGE MOTOR 





efficient, is a distinct drawback when the carriage is standing. 
There is then certainly a good deal of lateral vibration, which 
is observable even on the second speed, but when travelling 
at top speed it is not noticed at all. 
appears to give good results. The power is transmitted by a 
shaft to the differential wheels, and the whole gear is enclosed 
in a case containing an oil bath. There are three speeds, vary- 
ing from 7 to 30 kiloms. an hour. What is undoubtedly a 


| feature of the Koch engine is the good combustion of the 
| gases. 


As the mixture is carefully regulated to the needs of 
the motor, there is no excess and no deposit on the valves, 
which only require cleaning every three or four months. For 
a heavy oil motor this must be regarded as a notable achieve- 
ment. What further distinguishes the Koch motor car is 
that, despite the visible exhaust and the vibration when the 
engine is not giving its full power, the vehicle behaves very 
satisfactorily. We have tried it both with petroleum 
spirit and ordinary Russian petroleum, and though 
developing slightly less power, we have found it run more 
regularly when burning the heavy oil. The carriage 
was put to very severe tests. It ascended a gradient of 10 
per cent. without the slightest difficulty, and before reaching 


| referred to it in my communication at Bristol. 


The transmission gear | 








But after the 
Bristol meeting Mr. Preece gave me permission to visit Lavernock, 
and I went in company with Mr. Partridge, the telegraphic super- 
intendent at Cardiff, to whom also I am obliged. 

In the third system of space telegraphy—that by Hertz waves— 
the public owes its knowledge and interest likewise to Mr. Preece ; 
for, had Mr. Preece not taken up the subject, very few persons 
would, in all probability, have heard of Hertz waves and Branley 
detectors and coherers to this day, notwithstanding the amount of 
work that had been done on them and made known to scientific 
bodies both in this country and elsewhere between 1888 and 1599. 
As it is, owing to Mr. Preece’s great influence and power of lec- 
turing, this third and most recent method since he took up the sub- 
ject in 1896 has become the best known of all, though unfort unately 
in such a form that it is generally supposed in unscientific circles 
that the discovery was made in Italy. I do notintend to refer to this 
interesting method again to-night, but before leaving it, it may 
conduce to clearness if I explain wherein the Hertz-wave method, 
at which I have also worked in conjunction with Dr. A. Muirhead, 
differs from the older magnetic inductive method of Mr. Preece, 
Willoughby Smith, and others. 2 

Every alternation in a suitable medium produces waves in one 





* Read before the Institution of Electrical Engineers, December Sth, 1598. 
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but the intensity of those waves is immensely dependent on 
the rapidity of the alternation. A rapid pulsation of air, in 
and out of a hollow vessel like a resonator, may cause an 
extremely loud sound; a slow pulsation, of the same or even 
of much greater amplitude, would cause no perceptible effect, 
beyond an alternate rise and fall of a sensitive barometer. 
Again, & reed vibrating slightly but quickly is audible at a 
distance, while a fan vibrating strongly but slowly is not audible at 
all. The waves emitted by the one are strong, by the other are 
exceedingly weak. A magnetic alternation of sufficient rapidity 
induces an alternating electrostatic field, and is therefore accom- 
anied with emission of energy. A slow magnetic alternation is 
practically unaccompanied by any electrostatic effects, and so 
practically all the energy emitted at each pulsation returns again 
to the source. For a progressive wave must necessarily have half 
its energy static, and half of it kinetic energy ; whereas in ordinary 
current induction all the energy is kinetic. E 

Interrupting the explanation for a moment to touch ona practical 
int, it might seem, from what we have so far said, as if all the 
advantages lay with the rapid vibration or wave method. But 
when really large distances are contemplated, or when obstacles 
jntervene, 1ts advantages diminish and ultimately disappear ; for 
slow magnetic pulsations are independent of all obstacles, except 
actual iron, if they are slow enough, and are only slightly weakened 
by conductors ; whereas — pulsations or true waves are stopped 
by conductors and are greatly affected . obstacles. It is probable, 
as I have hinted above, that earth conduction plays a considerable 
part in some of the coherer signalling which is supposed to occur 
by means of waves in space ; and in all cases it is a possibility to be 
constantly borne in mind, The coherer is a detector, not only of 
electric waves in space, but also of electric jerks transmitted by 
the earth or by uninsulated conductors such as gas pipes, and the 
response of a coherer is no conclusive demonstration of the receipt 
of actual Hertz waves. 

To detect the radiation of energy, something capable of respond- 
ing to waves, such as an ear, an eye, or a coherer, is appropriate ; 
to detect the fluctuations of pressure or of magnetic field, something 
akin to a barometer or magnetometer would seem to be appropriate ; 
but, inasmuch as these instruments only indicate the state ot things 
at their immediate locality, another device can be employed which 
shall integrate the effect over a considerable area, and therefore be 
much more sensitive. Such a device is afforded in the case of 
magnetism Ly Faraday’s current induction. A circuit connected 
with any electric detector, such as a telephone, may surround a 
large area and give an induced current depending on the variation 
in the total lines of force passing through the entire area. 

In the Lavernock signals, considering them as due to wire 
induction, the inducing and induced areas are both long narrow 
strips in a vertical plane, with their long sides horizontal and their 
faces parallel ; each being constituted by the space between a long 
overhead line on posts and the return earth—or, rather, sea— 
circuit. 

But in some interesting experiments made by Mr. Stevenson near 
Edinburgh, he employed a horizontal coil of wire approximately 
circular—in one case utilising some farm fencing, I believe—and 
by means of a battery and key at one station was able to hear 
Morse signals in a telephone half a mile away. This certainly 
resulted from pure induction, and it may be considered to represent 
the closest approach hitherto made to the method I have to bring 
forward to-night. 

Unfortunately, Mr. Stevenson made a slight error in the theory, 
and perhaps for that reason did not continue the attempt over 
larger distances. He says that with a given number of ampére 
turns the hearing distance increases with the square root of the 
diameter of one of the coils, or with the simple diameter of both 
coils, thus making it necessary to double the size, quadruple the 
area, of each coil if the distance is to be doubled ; and since he used 
1600 yards of wire in each coil to signal half a mile, he may have 
considered the cost prohibitive for any really great distances, as, 
indeed, it is, with mere unaided coil induction. 

But, in truth, the law of distance is not the square root of the 
diameter, but the two-thirds power, with a given primary current ; 
and so doubling the circumference of each coil will enable signalling 
over more than double the distance, if other things can be kept the 
same, 

It is true, however, that for such magnification the thickness of 
the wire must be magnified likewise, or else more power will be 
consumed in the enlarged coil; and this consideration, together 
with others shortly to be stated, does speedily make the cost pro- 
hibitive, unless some fresh revolutionary devices are employed. 

The devices I have to lay before you to-night contain nothing 
new in principle—i.e., they involve no discovery—but, inasmuch as 
they make practical over big distances what has been actually 
successful over small distances, I venture to attach some importance 
to them, and think them worthy of your attention. 

First | have to explain my system of magnetic induction tele- 
graphy, and next the extra sensitive receiving instrument which 
may be employed with it. 

The chief feature of my magnetic system is the outcome of an 
electric resonance experiment which | described eight years ago 
—see Vauture, vol. xli., page 368—viz., the experiment of the syntonic 
Leyden jars, The term ‘‘ resonance” is generally and properly 
understood as having an acoustic significance, and where no refer- 
ence to sound is intended | advocate the use of the more general 
term ‘‘syntony ” to denote the sympathetic response between two 
vibrators attuned to the same “note,” or more generally to the 
same frequency of vibration, whether that vibrator be mechanical 
or electric or magnetic. 

Two similar Leyden jars connected to similar circuits are, or may 
be, thus syntonised, and any electric oscillation in one causes a 
feebler electric oscillation in the other ; the medium of communica- 
tion in this case being the alternating magnetic field between the 
two circuits, the lines of force of the one circuit penetrate the other, 
and by their fluctuation cause an alternating electro-motive force 
of feeble intensity. In a distant circuit not containing a Leydon 
jar, and therefore not susceptible of any tuning, because it has no 
natural frequency of vibration, nothing can be perceived ; but 
when a Leyden jar exists in a circuit, that circuit has at once a 
natural frequency of vibration which may be syntonised with that of 
the emitting circuit, and in that case the intensity of the reverbe- 
rating induced electro-motive force may rise as high as several 
thousand volts, and cause a spark over a very perceptible air gap, 
which spark could either be directly seen or be detected by its 
cohesive action on a pair of knobs almost in contact, and in circuit 
with an electric bell. (See Jowrna/, Institution of Electrical En- 
gineers, 1890, p, 352.) 

Now for telegraphic purposes I replace the Leyden jar by a 
condenser of considerable capacity, and the circuit of the jar 
becomes a large horizontal coil of wire—it may be of one turn or it 
may be of more ; and the frequency of vibration, instead of being 
the million or so per second appropriate to Leyden jars, becomes 
the thousand or even handeed, per second appropriate to sound. 
Hence, instead of using a spark gap to detect the disturbance, I 
use either a coherer or else a telephone as a shunt to the receiving 
condenser, Further, although the momentary oscillation of a spark 
Constitutes a possible sender, I generally employ some form of 
alternating or intermitting machine of considerable power as the 
sending appliance, and carve its fluctuating current into long and 
short spelis, as everyone else working at the subject has done.* 

Thave at my house a cable a quarter of a mile long altogether, 
enclosing an elongated rectangle, say, 150 by 30 yards, and with 
that I can hear all that goes-on in the neighbouring telephone 
Wires, and can even answer back with a suitable microphonic trans- 
mitter ; but, there being, I suppose, no phonopore in the neigh- 

urhood, I hear no stray musical note; the only musical note I 


sense, 





ie In the original paper a detailed quotation concerning Mr. Stevenson’s 
at mens was here made under the belief that signalling to a lighthouse 
=k © Shetlands had been tried but this was a mistake. e experiment 

only a preliminary one near Edinburgh, and does not appear to have 


Satisfied the Post-office officials who helped to conduct it. 





hear is the one belonging to the desired signals when they are being 
sent to me from an equal length of cable round an equal but 
squarer contour at the college about two miles away, or 2°5kiloms, 
in a direct line, 

I may say that, although the Leyden jar or condenser constitutes 
a leading feature of my system, I have occasionally, as an experi- 
ment, dispensed with it, and tried what could be done with the 
area-enclosing circuits alone. But under those conditions, with the 
power I had at my disposal, I was not usually able to hear 
anything. I was using a small low-frequency dynamo of the Pyke 
and Harris pattern, and at the sending end had a currant of 10 or 
12ampéres going round the circuit, sometimes as much as 2>amperes. 
Under these circumstafices, on the ordinary National Telephone 
Company’s telephones the sound could be heard many miles away. 
Away over in Cheshire, towards the Dee, the signals could 
clearly heard, while close to the college the subscribers, unfortu- 
nately, became rampant ; but through empty space the signals only 
became audible at a distance of two miles when a condenser was 
used and the circuit properly attuned. I am speaking now of the 
early trials when no suitable receiving telephone was employed, but 
only the first to hand. The cable, bought for the purpose of the 
trial, was described as anti-inductive telephone pes —not exactly 
the variety required—and it was very badly insulated, having been 
bought as little more than old materials ; but sti:l it might, perhaps, 
have been expected to do better. Directly the circuits were 
synchronised, however, there was no difficulty in hearing the note 
and the signals. I should say that I did not work with the funda- 
mental frequency of the dynamo—128 per second, or thereabouts— 
but with the third harmonic, which is fairly strong in these Pyke 
and Harris alternators, of frequency 384. Such a note is pleasanter 
to listen to than a deep bass, the ear is far more sensitive to it ; 
and, moreover, to attune the circuit to the lower frequency would 
have entailed a prodigious capacity. As it was I used 28 micro- 
farads, and had to insert the thick wire of a hedgehog transformer 
in the circuit too, in order to get the induced circuit frequency as 
low as 384 with the quarter-mile length of cable once round. 

I generally used a couple of Ader telephones in series, each of 
about 70 ohms resistance, and connected them thus as a shunt to 
the receiving condenser. 

The resistance of the receiving cable itself was only 0°07 ohm—it 
consisted of 100 No. 18 wires all in parallel—so that if the telephone 
had been in series with it a very low resistance winding would have 
to be employed, and in the early trials I did not happen to have 
such a telephone handy. I did, however, use a Western electric 
loud-speaking telephone of two ohms resistance occasionally. A 
transformer, of course, was sometimes used, but it wastes power. 
Besides, the low resistance of a transformer winding is apt to be 
rather illusory when its higher resistance secondary is closed. 

At the sending end also condensers were employed, in series with 
dynamo and coil, in order to strengthen by resonance the third 
harmonic at the expense of the fundamental. The cable there was 
about 400 yards of well-insulated telephone cable, consisting 
virtually of twenty strands of separately insulated No. 16 wire, 
slung on poles round a squarish contour; but unfortunately it 
was again sheathed in lead foil so as to be nominally ‘ anti- 
inductive,” 

I found it best usually to join these twenty wires in five series of 
four strands each ; and the current in each strand being then, say, 
six amperes, I call the whole current in the cable 24 amperes. 

The receiving cable I could also at first employ in se te strands, 
for its 100 wires were supposed to be insulated with thin india- 
rubber. The first time I heard the note I had nineteen of these 
strands in series without a condenser, constituting a coil of nine- 
teen turns, connected to an Ader telephone. Since then, however, 
the insulation has so much broken down that I am constrained to 
use all the wires in parallel, which for many purposes is not so 
convenient. 

Advantaye of syntony.—Now proceed to consider more particularly 
the elementary theory of magnetic induction telegraphy between 
two large distant horizontal coils, first without, then with con- 
densers ; taking the case, however, of an alternating current, and 
not the simple make-and-break battery arrangement employed by 
Mr. Stevenson, which obeys somewhat different laws. The first 
proposition I wish to maintain is that no unaided simple induction 
process can work satisfactorily over really big distances unless an 
altogether prohibitive amount of wire or an extravagant amount of 
power isemployed. This proposition I prove by considering the 
strength of current induced in the distant circuit. Let a and / be 
the radii of the two coils, considered circular, n and m their turns of 
wire, and r their distance apart from centre to centre, this last 
being considerable; then the mutual induction coetficient—.c., 
the total lines of force passing through one coil due to unit current 
in the other—is 
nxraemnl? 
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or, for present approximation—accurate if one coil is like the 
other magnified—i.e., if they are really “ similar coils ”—the self- 
inductions are 
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Now, if E is the electro-motive amplitude maintained in the 
primary, the current-amplitude induced in the secondary is 
_ pME 
J, Jq’ 
when J, and J, are the impedances, 

For rapid alternations and good stout wire the value of J is not 
much bigger than pI.; hence the most favourable case for the 
mere pair of circuits without condensers gives 

zx M _ xmrati? 
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which is, therefore, the ‘‘virtual conductance” of the whole 
system. 

The first and most important thing we observe here is that 
p occurs in the denominator, so that high frequency is actually 
disadvantageous—other things being equal, which they usually 
are not, because high tones are best to listen to. 

The next thing to notice is that number of turns of wire occurs 
in the denominator, so that a single contour is much better than a 
coil of many turns; except in so far as many turns help to 
emphasise self-induction at the expense of resistance, and so to 
bring about the above ‘“ most favourable ” conditions where resist- 
ance can be neglected. 

Lastly, we observe that the linear dimensions of each coil occurs 
only once in the numerator, and that their product is therefore 
incompetent to cancel the cube of the distance in the denominator, 
when both wire and distance are magnified in the some proportion, 
and when both are big. Observe, we are not here taking the case 
of a given current in the primary, but the more practical case of a 
given E.M.F, 

Moreover, we se@ that extra thickness of wire gives no advan- 
tage ; if the wire is thin, the induced current will be less than the 
above ; but no increase of thickness can make it greater than the 
value of x now calculated, viz. : 
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Hence I say that no simple induction system can work over 
really big distances unless an altogether prohibitive amount of 
wire or an extravagant amount of power is employed. If fora 
certain distance a total length of wire is just sufficient, it is best 
disposed in equal contours of one turn each ; and the ratio between 
the induced secondary current and the applied primary E,M.F., 
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without allowing anything for the impedance of the receiving 
telephone, is then 
cos er er ee 
16 42 pi 

To signal double the distance 2 V Z times the length of wire is 
necessary; and to signal ten times the distance the necessary 
length of wire is 32-fold, its thickness being increased at the sams 
time so as to keep resistance down. 

Introduction of condensers.—But now, directly condensers are 
introduced both into sending and receiving circuits, and are 
adjusted until each circuit is attuned to the applied frequency, the 
conditions are greatly altered. When the correct note is reached 
all self-induction is abolished, and the impedance becomes simple 
resistance. Hence in this case the induced current is 
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The most important-+hing to notice here is that p occurs in the 
numerator, so that high frequency is specially advantageous. The 
number of turns is immaterial, instead of being objectionable as in 
the former case, and this fact is often convenient for tuning. And 
a great gain results from increasing the thickness of the wire, 
whenever a big distance is to be attempted. 

If the whole bulk of wire employed is V, and if it be distributed 
equally between the two stations, in a single turn at each, the rativ 
between the secondary induced current and the applied primary 
E.M.F., again without allowing for the resistance of the receiving 
telephone—its ‘‘reactance” has been already neutralised if it is 
connected in series—is in this case 

dla A cats evades 
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Comparing with this (1), the chief difference consists in the 
position of »; but this is a tremendous difference—representing 
something like a million-fold factor. 

To take a numerical example in illustration of the two cases. 
Let the applied E M.F. be 100 volts, the frequency 400 per second, 
the total length of wire, say, two kilometres, and its thickness twu 
centimetres—about five tons of copper altogether—then 

k = 125 about, p = 2500, and p = 1600 sq. cm. per second. 
So at a distance of 100 kilometres (70 miles) the maximum received 
current possible is, by simple conduction without condensers, 
_. £22 es wie 
160 x (125)? x 2500 x 102 " *" , 
or 0°0064 micro-ampére ; which is quite insufficient to affect a 
telephone. Whereas with proper condensers the current might be 
2500 x (6 x 10)? x 10% Qa, 
640 » (1600)? x 107 can 
or 0°05 milli-ampére, which is a fairly strong telephonic current. 
(To be continued.) 
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THE EFFECTS OF WEAR UPON STEEL RAILS. 

At the ordinary meeting on Tuesday, January 17th, Mr. W. H. 
Preece, C.B., F.R.S., the president, in the chair, two papers were 
read—‘‘ The Effects of Wear upon Steel Rails,” by Mr. William G. 
Kirkaldy, Assoc. M. Inst. C.E., and on “‘The Microphotography 
of Steel Rails,” by Sir William Roberts-Austen, K.C.B., F.R.S., 
Assoc. Inst. C.E. 

In the first paper the author recounted how experiments he had 
carried out on two steel rails which had broken under traffic had 
led to his devoting special attention to the subject and_ to a wider 
investigation. It was found that the breakage of rails resulted 
from failure commencing at the top surface, and not from the 


bottom, as appeared to be the usual belief, and that the deteriora- 


tion was confined entirely to the top or running head. The 
deterioration was of the nature of a mechanical hardening of 
the surface under the action of the rolling load. In some cases 
this hardening further developed into a species of disintegration 
by the formation of minute transverse cracks, which, by gradual 
deepening, ultimately resulted in failure, unless the rail wa; 
removed in time. A description was given of the tests specially 
devised for ascertaining readily, and in a practical form, the 
extent of deterioration in worn rails. Brietly, this consisted in 
bending the rail in reverse directions and comparing the 
behaviour. 

lt was explained that as the bottom member of a rail was 
found to be undeteriorated in quality by wear, it became possible 
to determine very closely the original quality of any rail 
apart from the loss of substance, by testing it under bending stress 
in the normal direction—that was, keeping the worn head in com- 
pression—also by testing specimens prepared from the bottom 
member, under tensile stress. If no deterioration was present, 
the rail, when bent with the worn head in tension, would bend to 
a degree corresponding with its behaviour with the worn head in 
compression. To illustrate this, examples were given showing the 
wide divergence in some worn rails between their original pro- 
perties, as brought out under the normal direction of bending, 
and their behaviour when the direction of test was reversed. The 
leading features were illustrated by diagrams. A few represen- 
tative rails taken from under various conditions of service were 
referred to. On the one hand, in the case of a rail after being 
subjected to severe brake action, the deterioration was very 
clearly marked ; while on the other hand, in the case of a rail 
that was under favourable conditions although after the exception- 
ally long life of twenty-three years’ main-line service, the deteriora- 
tion was very slight. he author drew special attention to the signi- 
ficance of this latter rail. From the commencement he refrained 
from taking an alarmist view of the condition of rails, con- 
sidering that where failures or breakages had occurred, there 
would be definite and special causes sufficient to account for them. 
He anticipated that the great bulk of rails, where under favour- 
able conditions as to service, would not necessarily be found in a 
bad state. Reference was made to a number of other rails found 
to remain in excellent condition after various lengths of service up 
to considerable periods of time. Striking instances of very 
severe and rapid deterioration, accompanied with the development 
of induced flaws, were mentioned, illustrated with figures repro- 
duced from the original reports. 

The following questions suggested themselves in dealing with 
this subject : (1) Did,all rails suffer alike as to the nature of 
the deterioration? (2) Did not the quality of the steel affect 
the resistance of rails to deterioration! (3) Did not the com- 
mencement and progress of deterioration of any rail depend on, and 
vary greatly with, the nature of the traffic, but still more on the 
special conditions due to its ‘situation ‘” aad 

The author classified the conditions due to ‘‘ situation” as 
follows:—(a) Effects of wear on rails situated under favourable 
conditions ; for instance, when on the level, straight and free, or 
nearly so, from stoppages of trains ; ()) effects of wear on rails 
situated under unfavourable conditions, for inst , where subject 
to brake action more or less severe ; (c) effects of wear on rai's 
situated at the starting position of trains, where the skidding, or 
climbing action, of the driving wheels of locomotives come into 

lay. 

: oo of the questions were answered tentatively, in so far as 
appeared warrantable from the data already obtained. Reference 
was made to the probability that the severe deterioration found in 
the first broken rails examined was prodnced by the skidding of 
wheels during starting of trains. It was stated that there had 
since been no opportunity of testing any rails definitely known to 
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have been subject to such conditions. A comparison followed the 
behaviour of the ordinary form with the deep form of fish-plate 
joints as regarded relative strength. Comments were made, in 

ing, regarding the microscopic examination of steel, and the 
author's reasons were stated for not iatroducing such when deal- 
ing with this subject ; also regarding chemical analysis and the 
use thereof in aiming at reproducing steel found most suitable 
from rails of known life and satisfactory behaviour. 

A few observations were offered, in the form of suggestions, as 
to whether it was practicable to find an alloy of steel which would 
better resist the induction and the rapid spreading of flaws, the 
simple or ordinary carbon steel being very susceptible to the 
rapid spreading of a flaw whenever one was induced, or even by the 
presence of any defect originally in the steel. Emphasis was laid 
upon the desirability of obtaining a careful record as to the duty 
performed by worn rails in all cases where further investigations 
were carried out. 

In the second paper a statement was given of the principles 
which guided microphotography of steel rails. The most 
generally useful information as to the structure of a steel rail 
was obtained by treating a highly polished surface of the section 
with an infusion of liquorice in water, which stained the 
pearlite a dark tint and left the ferrite unacted on. The most 
convenient magnification was between 100 and 150 diameters. 
Normal rails were thus shown to consist of patches of pearlite 
set in ferrite; and although the structure was common to all 
rails, the ratios of the areas differed widely, the amount of 
carbon increasing with the area of the pearlite. Microphoto- 
graphs were appended to the paper to illustrate the influence of 
manganese on the structure of the steel. If the ferrite was 
arranged in large, enclosed lyhedrons, the temperature to 
which the rail was raised before rolling was too high. The 
strength and extensibility increased as the size of the grain 
diminished ; and closely interlocking ferrite and pearlite was the 
— which most favoured the prolongation of the life of the 
rail. 








THE INSTITUTION OF JUNIOR ENGINEERS. 


MEASUREMENTS OF ELASTICITY. 


AT a meeting of the Institution of Junior Engineers, held at the 
Westminster Palace Hotel, on Friday, January 27th, the Chairman, 
Mr. Basil H. Joy, A.M.I. Mech. E., presiding, a lecture was given by 
Professor Ewing, F.R.S., M.Inst. C.E , Honorary Member of the 
Institution, on ‘‘ Measurements of Elasticity.” 

After a general account of what is meant by elasticity and elastic 
strain, the lecturer proceeded to define the various constants by 
which the elasticity of a material could be expressed. Of these 
constants the ones most usually measured were Young’s Modulus 
of Elasticity, or the Stretch Modulus, and the Modulus of Rigidity, 
or the Shear Modulus. From these two the other constants could 
be inferred. In measuring Young’s modulus the whole amount of 
e’astic stretching in such a substance as wrought iron did not much 
exceed one one-thousandth of the original length. The deter- 
mination of the modulus with any accuracy, therefore, required 
measurements of great refinement, except in the case of wire, 
where long lengths could be dealt with. For experiments with 
long wires a simple scale and vernier, reading, say, to hundredths 
of an inch, would suffice, but for short specimens, such as were used 
in the testing machine, where the measurements were made on a 
length of 8in. or so, extensometers were required capable of read- 
ing at least to ten-thousandths and a preferably to fifty- 
thousandths of aninch. After describing extensometers designed 
by Bauschinger and by Unwin, the lecturer went on to 
show several forms of an extensometer of his own invention 
which had been found at once convenient and accurate in practice. 
This instrument is entirely self-contained, and is attached to 
the piece under test by two set-screws at the ends of the length 
on which the observation of extension is to be made. In its 
usual form for tension tests, Professor Ewing’s extensometer 
reads to one fifty-thousandth of an inch, but in a special form 
designed for measuring the elastic compression of short blocks, the 
readings are taken to s;qyq;in. various forms of the 
instrument were exbibi by means of lantern slides. Slides 
were also shown of a number of other pieces of laboratory appa- 
ratus which he had designed for measuring the elastic moduli 
by bending and by twisting. 

The lecturer next described the very imperfectly elastic condition 
into which iron or steel is thrown by overstraining it—that is, say, by 
straining beyond the ordinary limit of elasticity. Immediately 
after being overstrained and when the load is removed, the piece 
on being re-loaded does not follow Hooke’s Law at all, and cannot 
be said to have any elastic limit. But as time passes the elasticity 
comes back, and after an interval of a few days in the case of 
wrought iron, or of many weeks in the case of steel, it is found that 
the material has practically perfect elasticity up to a limit which may 
be much higher than the primitive elastic limit. This recovery of 
elasticity had formed the subject of investigation by Bauschinger. 
Curves were exhibited to show the progressive recovery of elasticity 
in overstrained material through the lapse of time. The experi- 
ments described had been made by Mr. Muir in the lecturer's 
laboratory at Cambridge, using the Ewing extensometer. The 
eurves showed that there was much hysteresis in the relation of 
strain to load, in overstrained metal, when cyclic processes of 
loading were gone through before the recovery of elasticity had 
taken place. Mr. Muir had, on the lecturer’s suggestion, tested 
the effect of heating overstrained metal to moderate temperatures, 
and had made the remarkable discovery that a bar of overstrained 
iron or steel is completely restored to a perfectly elastic state by 
being exposed for a few minutes to the temperature of —— 
water or steam. By alternately heating the bar in this way, an 
loading it just beyond to its new limit of elasticity so as to 
slightly overstrain it, a piece of mild stee] may be made to break 
with scarcely any total elongation and to show an extraordinarily 
high range of elasticity and ultimate strength. 

ANNUAL DINNER, 

This society held its fourteenth annual dinner on Saturday last 
at the Westminster Palace Hotel. The chair was occupied by the 
President, Sir W. H. White, Assistant Controller of the Navy and 
Director of Naval Construction, and there was a numerous attend- 
ance, including Sir John Durston, Professors Ayrton and Spooner ; 
Lieut. J. C. Colwell, U.S.N., Naval Attaché to the American 
Embassy ; Lieut.-Co!onel Edward Raban, Director of Admiralty 
Engineering and Architectural Works; Messrs. J. Macfarlane 
Gray, W. W. Beaumont, Charles J. Owens, General Manager of 
the London and South-Western Railway ; David Joy, and Mr. B. 
H. Joy, Chairman of the Institution. Mr. W. H. Preece was 
unable to attend owing to indisposition. The toast list was a long 
one, 

In responding to the toast of ‘The i Race,” pro- 
a by Mr. J. Macfarlane Gray, Lieut. Colwell! said this was the 
argest homogeneous race peopling the earth, speaking the same 
language, governed by the same institutions, and animated by the 
same adventurous spirit. In the early history of these islands the 
Anglo-Saxons pate: mor absorbed the Latinised Celts, and when 
the Normans, who were not Frenchmen, but Danes, landed on 
these shores, they found their own relations, and themselves 
became Anglo-Saxons, The heritage of the race was the sea. 
Our ancestors were sea-rovers, or sea-robbers, as they chose. They 
took these islands, and their descendants seemed to have followed 
in their footsteps. At first the Angles and Saxons were repulsed, 
but they came on again, as was their habit, and ultimately over- 
came the alien Roman race. Some hundreds of years later the 
same alien race, the Latins, came back again, and its Armada was 
defeated, and that was the beginning of our position as an 
amalgamated race of sea-rovers and a world power, as it was the 
beginning of the end of the Latin Empire, Three hundred and ten 








years later to a month, a colony of the Anglo-Saxon race, which had 
grown to manhood asa nation, defeated another Armada, and ended 
that Latin Empire. On the continent of North America there were 
eighty-eight millions of Angee not counting the mixed 
and alien races, and a hundred years hence, according to statis- 
ticians, they would number seven hundred millions, while two 
hundred years hence there would be two thousand five hundred 
millions. Would they than dominate the earth, and would their 
language be predominant ? He thought that the answer would be 
in the affirmative, so long as they followed the sea traditions of 
their race. 

The toast ‘‘ Naval Architecture” was given in a few well-chosen 
words by Lieut.-Colonel Raban, and responded to by the President, 
who said that naval architecture p under many difficulties. 
Most men thought that they could do anything better than the 
work in which they were engaged, and, as an example of the un- 
expected, he mentioned that though he was a naval architect, no 
member of his family had previously had any connection with ships, 
When he was at school his tastes lay in quite other directions, 
and he would have laughed if anyone had told him that he 
would be concerned with ship construction. His career had 
not been quite of his own seeking or anticipation. It was 
now some forty years since he as a young boy in the South 
of England had perforce to become a shipbuilder and was 
apprenticed to the business. He had been trying ever since to arm 
himself for the tasks that had come in his way, and now, after 
forty years of somewhat strenuous effort—he hoped of some 
achievement—he confessed, with perfect ely, that he had yet 
much to learn. He trusted that as long as he lived he would go 
on learning in the sphere of work in which he was engaged. He 
asked them, as young engineers, never to give way to the thought 
that they had come to the end of self-improvement and instruction. 
Reference had been made to the taking of islands, The number 
of islands was limited, but the making of islands was still possible, 
and the United States were now engaged in considering the con- 
version of South America into an island. Whenever civilised 
countries made intercourse by water possible, the naval architect 
was at hand to build the ships. 

The toast of ‘The Senior Institutions” was given by Prof. 
Ayrton, and, in the absence of Mr. Preece, was replied to by Mr. 
W. W. Beaumont. Mr. Basil H. Joy, in acknowledging the toast 
of ‘* The Institution of Junior Engineers,” said that the member- 
ship list now included 531 names, and that the income was £560. 
He thanked those who had come forward with subscriptions 
towards the fund which had been established towards starting a 
new office, and which now amounted to £85. The musical portion 
of the evening’s programme was chiefly notable for some excellent 
violin solos rendered by Mr. T, E. Gatehouse, M. Inst. E.E. 








BRITISH STEAM ENGINES ABROAD. 


IN our issue of September last we commented upon a panel 
in a report by the British Consul at Gothenburg, dealing with the 
quality of British-made steam engines as compared with those 
produced by continental firms. e paragraph in question was 
an extract from the letter of a British firm of merchants in Goth- 
enburg, and the gist of it was that better guarantees of econom 
and efficiency could be obtained from continental than from Britis 
makers. It is, we believe, generally known that British engine 
builders exercise great caution in committing themselves to written 
guarantees as regards the performance of their engines when sent 
abrcead, on account of the difficulty in securing accurate and 
reliable tests upon which the “‘ taking over” of the work depends ; 
but before expressing our views on the subject, we obtained the 
opinions of representative British manufacturers, and to show that 
their ideas were unanimously in accord with our own, we gave 
extracts from the letter of one of them, which perhaps embodied 
these views more clearly and concisely than any of the others, 

We are now favo with a letter from the British Consul at 
Gothenburg, enclosing a reply to our article from Messrs, Calvert 
and Co.—the firm who are responsible for the paragraph in the 
consular report—which we publish in our ‘‘ Correspondence ” 
columns. It will be observed that the Gothenburg firm have no 
desire to attack the work of our best makers. The fact that British 
firms canand do get orders for steam engines in all parts of Europe, 
and in competition with the best firms on the ground, is sufficient 
proof that they can well hold theirown. The letter referred to has 
been submitted by us to a few representative British engineering 
firms, and from their replies we give the following extracts :— 

One of the Lincolnshire firms writes:—‘‘ Our own opinion in 
the matter is that English manufacturers have had such a long 
run of business in which it has not been at all necessary to under- 
take the guarantee of a certain steam consumption in order to 
obtain orders, that they heve not felt the necessity of entering 
into obligations which in a foreign country often involve great 
difficulties in fulfilling, because the engine, as a rule, would not be 
put down by the makers’ staff on account of the expense. Where 
the engine could be  - down by the makers’ own men, these 
difficulties do not, of course, exist. The expense of sending 
English engineers into foreign countries, as you are well aware, is 
often far more out of an English firm’s pocket than the expense 
of sending a German engineer would be toa continental maker.” 

An engineering firm in Scotland remarks:—‘‘ We find our 
agents in Gothenburg are sending us a gradually-increasing 
number of orders for engines monthly, running about 150-horse 
power. These are of our patent closed type, and are thus out- 
side Messrs. Calvert’s remarks, which apply to open engines. We 
may state that for a 300 indicated horse-power engine with 120 Ib, 
steam condensing, we gladly guarantee a maximum consumption 
of 16 lb. of dry steam per indicated horse-power per hour at 
three quarters to full load. We would point out, however, that it 
is not the general practice of open type engine makers to test for 
water consumption so carefully as we do, and their product mostly 

oing abroad they have but few chances of testing in actual work. 

t may be that the assistance of local purchasers in Germany for 
guarantees - given “4 — _— better ideas of what their 
engines do. Few people specify this in inquiring.” 

An engineer in haaien wars Ae aE bane read with some 
interest the letter from Messrs, Calvert and Co, relative to the 
transfer of their custom for engines from this country to the 
Continent, and can to some extent understand their contention. 
But they must remember that British makers are naturally re- 
luctant to give guarantees where they do not know the whole of 
the conditions, and cannot be present at the tests made. From 
the boiler to the cylinder of the engine there is afforded some 
opportunity for jockeying, if.a buyer were so minded. Loss 
may occur at the stop valve, the piping and cylinder parts from 
insufficient lagging or deliberate wilfulness, and it is this that 
the British maker will, perhaps, not be answerable for, The 
German who has a trade to make, takes this risk, but I think it 
is that of the engineer merchant rather to do so because he is 
in touch with the buyer. He should be able to say if the 
specification submitted is calculated to give the uisite steam 
consumption, provided none of the leakages named occur, and 
give the necessary guarantee. I do not enter into the dis- 
cussion of the types of the two classes of engine because I 
think this has little to do with the case. For myself, having 
bought and shipped machinery, I prefer the British style to 
that of the German, if a free selection is given; but there is an 
objection, and not an unnatural one, on the part of a good 
maker to giving a one-sided guarantee which may afterwards 
hit him very hardly in the event of a disagreement, and that is, 
I think, the answer to the whole matter of the stand the British 
maker takes,” 

From the South of England an engineering firm remark :— 
‘*We do not know what English makers your correspondents 
refer to as the ‘second row,’ but we are quite sure of this, that 
English engines of high class—such as we ourselves make—can 
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easily more than hold their own with any turned out by foreign 
makers,” 

We can understand Messrs, Calvert’s hesitation to name the 
firms to whom their remarks were intended to apply. Some 
makers naturally find it more profitable to adhere to standard 
designs rather than make the slight variations required for each 
individual installation, This class of maker also finds that q 
simple engine, easy to erect and to look after, is on the whole g 
more marketable machine than one in which the additional com. 
plications necessary to secure the highest economy and fing 
governing are employed. 

As regards the indicated horse-power vertical engine named 
by Mersrs. Calvert and Co., we could and should be pleased ty 
give them the names of at least half a dozen English tirms who 
would at once offer such an engine with guarantee that it would 
fulfil the implied conditions under an approved test. We will go 
further, and say that under normal conditions of trade the English 
—- would probably not cost more than the German, delivered 
and erected, This last statement might not apply, however, at 
the Panag time, as our leading makers have so much work jn 
ye that they can afford to ask long prices.—The British Trade 
Journal, 








THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE trade improvement continues, and satisfactory evidence of 
the assertion was forthcoming on ‘Change to-day—Thursday—in 
Birmingham, in the reports as to satisfactory activity which one 
was able to F cape on every hand. A further strengthening 
influence on the market in nearly every branch has been exerted 
by the newly-declared average selling price for November and 
December, which shows a rise of 4s, te per ton upon the two 
months preceding. In accordance wiih this return, ironworkers’ 
wages have been advanced by 24 per cent.; and it is anticipated 
that the next ascertainment will show a still further rise. The 
new average is £6 6s. 6fd. per ton. Under the sliding scale the 
rise is not quite sufficient to give a wages advance, but the 
Midland Iron and Steel Wages Board acted as usual in a cop. 
siderate and reasonable manner, and passed the following resolu. 
tion :—‘‘ That as the advance of 4s. 7a. per ton in actual selling 
price is nearly sufficient to give an advance in wages, with the 
certainty of a further increase of price, an immediate advance be 
declared, making puddlers’ wages 8s. per ton, and for tonnage 
men 24 per cent., to commence on Monday, February 6th, and to 
continue until Saturday, April Ist next.” Blast furnace men’s 
wages will also be advanced 24 per cent. after the first making-up 
day. Itmay be mentioned that the average is usually oo | on 
the trading of twelve representative firms, but one of these— 

essrs, Brown and Freer—has dropped out, and since no sub- 
stitute has yet been agreed upon, the new average is made 
from the books of eleven firms this time. Some comment was 
indulged in on ’Change this afternoon that the North of England 
Board do not yet seem to see their way towards an amalgamation 
of interests with the Midland Board. This matter of amalgama- 
tion is no new subject. It has been brought up from time to 
time before, and it was understood that consideration would afresh 
be given to the subject when the North of England Board held 
their annual meeting this week ; but it does not appear to have 
occupied attention, at any rate not to the extent of anything 
definite being decided upon. Perhaps, however, this position is 
not altogether an unmixed evil. There are firms in the Midlands 
who have considerable doubt whether such an amalgamation as 
that proposed would be well in the end either for masters or men 
in either district, The classes of material made are a good deal 
different, steel for shipbuilding and for textile machinery being 
roduced to a considerable extent in the North; whilst the 
Midlands are occupied more with galvanised and plain sheets both 
for export and for working-up purposes, with ordinary bar iron, 
and with general engineering sections. A difference exists also 
in the products of the blast furnaces, those of the North of 
England producing a much larger proportion of foundry pig than 
do those of Staffordshire, where forge sorts are the chief product. 
For those and for other reasons this question of the amalgamation 
of the Northern and Midland Boards is one which requires a good 
deal of consideration, and should nut be too hastily entered upon. 

Plain sheets are firm on the basis of £7 5s. to £7 10s. for 
doubles. Galvanised sheets are £11 to £11 10s, f.o.b., London, 
with spelter about £1 dearer than at the recent quarterly meeting. 
A good deal of rivet iron is changing hands at about £8 10s., 
also nut and hurdle iron at £6 5s. to £6 10s. Activity in the 
local chain and cable and anchor trades is leading to the expres- 
sion of requirements for best fibrous iron from the list houses, 
a to quote marked bars £8, and second grade 

7 10s, 

The blast furnaces are being driven faster than usual to keep 
pace with a big demand. Staffordshire cold blast is quoted 93s.; 
all-mine, ordinary, 593, 6d. to 62s.; best, 69s. 6d. to 72s, 6d.; 
part-mine, 52s, to 55s.; cinder, 46s, 6d. to 47s. 6d. 

Structural steel for bridge builders, gasometer makers, and 
wagon underframe builders, is in heavy output. Girders and 
angles are quoted £6 10s. to £6 15s.: engineering plates, £7 to 
£7 103.; and engineering bars, also £7 to £7 103s, For Bessemer 
billets and blooms for rolling-down pu s, £5 to £5 5s, is asked, 
and for best Siemens ditto, 33 5s. to £5 10s, 

The North Staffordshire Railway recommend a dividend at the 
rate of 4? per cent. per annum. e directors regret the death 
of Mr. Arthur Mills, who had had a seat on the Board since August, 
1869, and the vacancy has been filled by the appointment of Mr. 
Charles Bill, M.P., of Cheadle. 

It is satisfactory to know that things are well with the South 
Staffordshire Mines Drainage Commissioners. The chairman, 
Col. J. B. Cochrane, at a monthly meeting at Dudley on Wednes- 
day, was able to state that the mineral output of the Tipton dis- 
trict for the past year was over 640,000 tons, or an increase of 
65,465 tons upon the year preceding. This was not yet so large an 
— as they would like, but the improvement was continuing, 
and inquiries were being made by mining speculators. ll this 
showed that matters were tending in the right direction. The 
negotiations for the loan for the ‘Tipton engineering scheme are 
progressing, but nothing definite can be done until Parliament 
meets, The chairman said, however, that he had no doubt they 
would be allowed to borrow what they required from the Loan 
Commissioners, The Commissioners have received from their con- 
sulting engineer, Mr. Davey, a report upon the type of portable 
engines best suited for this scheme, and this report will be laid at 
an — date before the Special Committee who have the scheme 
in hand. 








NOTES FROM LANCASHIRE. 
' (From our own Correspondents.) 
Manchester.—The exceptional activity throughout all branches 
of engineering, to which I have referred week by week, for 4 
considerable time t, is fully maintained, new work coming 
forward freely, and in ample quantity to replace orders running 
out, with most of the lead establishments having already on 
their books orders to keep them fully going over the next six 
months, Makers and manufacturers of both iron and steel are 
also in a similarly stro ition, all of them being heavily sold, 
and in many cases in ifferent about quoting for new business, 
even at advanced prices, which go on steadily moving upwards. 
In the open market, however, the speculation in warrants to 
which I referred last week has brought about—the possibility of 
which I to some extent anticipated—an unsettled tone, with a goo? 
deal of irregularity in prices ; but this is generally regarded as 
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temporary, as the large legitimate requirements for all 
ool iptions of both raw and manufactured iron and steel are 
sufficient to give an exceedingly strong backing to the market. 

Although there has perhaps not been quite so active an inquiry 
generally in the iron market here during the past week, buyers in 
many cases holding back owing to the present unsettled condition 
of the warrant markets, inquiry still comes forward ge and 
there was a fair business put through at the Manchester ‘Change 
meeting on Tuesday. In pig iron moderate transactions are re- 
ported, but these to a large extent are negotiated by merchants, 
makers, who have very little to offer, being in some cases 
really out of the market. Lancashire brands are without 
quotable change, but makers are so fully sold that they are 
only prepared to book small quantities to their lar cus- 
tomers, and do not offer at all in the open market. The 
nominal quotation for local foundry qualities is 55s, 6d., less 
»\, delivered Manchester. Lincolnshire makers are also in pretty 
much the same position, and although the minimum basis rates 
have during the week been advanced all round 1s. per ton, they 
are still pone nominal, as it is exceptional where orders could 
be placed unless at special figures, and then only in small parcels. 
Delivered Manchester district, No. 3 foundry Lincolnshire 
is now quoted 523. 6d. to 53s. 64. net, with No. 3 foundry Derby- 
shire averaging 54s, to 54s. 6d., and in some special cases, where 
makers do not care about selling at all, 553, net. Forge qualities, 
delivered rT are not quoted under 53s., less 24, for Lan- 
cashire, and 503, 8d. to 51s, 21. for Lincolnshire net, with forge 
American iron averaging 493, net. Open brands of Middlesbrongh 
might be bought at 56s, 4d. to 56s. 10d., but makers quote 
57s, 4d. net by rail Manchester. Quotations for Scotch iron are 
somewhat irregular; delivered Manchester docks, Glengarnock 
averages from 593, 6d. to 60a., and Eglinton 59s. 9d. to 60s, 3d., 
with American foundry not quoted under 54s, net. 

In the finished iron trade prices are without quotable change, 
but some of the Lancashire bar makers, who are heavily sold for 
the next three months, are declining to book further orders at the 
basis rate of £6 15s.; North Staffordshire bars are firm at £7 
delivered here. In hoops some improvement is noticeable, shipping 
inquiries coming forward more freely, whilst there is a satisfactory 
home trade doing, with prices firm at the Association list rates of 
£7 for random to £7 5s. for special cut lengths delivered Man- 
chester district, and 2°, 6d. less for shipment, Sheets remain at 
about £7 192. up to £7 12s. 6d. and £7 15s. for good qualities 
delivered here, Business in all departments of the nut and bolt 
trade is exceedingly brisk, and although no further official change 
has been made in list rates, advances are being got on new business 
now being placed, 

For both raw and manufactured steel there is a continued 
exceptionally large demand, and it becomes more and more difficult 
to place orders for anything like early delivery. No. 3 foundry 
hematites are not quoted under 693s. 6d. to 70s., less 24 ; local billets, 
£5 net cash. For manufactured material it is scarcely possible to 
fix definite prices, as these are mainly governed by circumstances, 
and in most cases representatives of makers have to submit offers 
for special quotations. Steei bars range nominally from £7 to £8 ; 
hoops are quoted £7 103., whilst for plates all sorts of prices are 
current ; common qualities ranging from £7 103. up to £8 ; and 
boilermaking qualities, from £5 103, to £3 15s., delivered Man- 
chester district. 

I hear that important extensions are on foot at the Gorton works 
of Sir Wm. Armstrong, Whitworth, and Co., Limited. At present 
I am not in a position to enter into details, but I understand that 
a large range of new shops is being built to provide increased 
facilities for ordnance construction, whilst in addition plant is being 

at down for the manufacture of armour plates, which will intro- 
eh quite a new industry to this district. 

The coal trade moves on very satisfactorily, all descriptions cf 
fuel being in active request, with pits running full time, and the 
whole of the output moving away, stocks to a moderate extent 
being also filled up to meet requirements of customers. The in- 
creased demand upon the better qualities of round coal suitable for 
house-fire purposes referred to last week is maintained, and prices 
are very firm at the full list rates. As regards other descriptions 
of fuel the position is much as agastel recently, there being a 
brisk demand for iron - making, steam, and general manu- 
facturing ag oo with supplies generally rather short than 
otherwise, Jommon round coals meet with a ready sale 
for steam and —— purposes, many of the collieries being so 
fully sold to cover the requirements of their regular customers that 
they have practically nothing to offer in the open market, and prices 
are cnenedinng firm on the basis of about 83, 6d. to 93, for inland 
sales at the = mouth. For engine fuel there is a continued 
inquiry, and although supplies are obtainable from outside districts 
at rather under the prices quoted at the Lancashire collieries, 
these are not in sufficient quantity to create any surplus upon the 
market, and local pits have more than they can do to 
meet the demand coming forward. The result is that 
prices at the Lancashire collieries are not only fully main- 
tained, but tend rather to harden in some instances, and 
colliery owners have no difficulty in securing forward contracts at 
the full rates, At the pit mouth common slack averages 4s. 9d. 
to 5s.; medium, 5s, 6d. to 5s, 9d.; and best qualities, 6s, 3d. up to 
és, 9d. per ton. Coke is in active demand, and exceedingly firm 
at recent full rates, foundry qualities at the ovens in the Man- 
chester district readily fetching 163. per ton. 

The shipping trade has shown rather more animation, with 
better prices ruling, good ordinary steam coal fetching from 10s. 
to fe 6d., delivered at the Garston docks, or High Level, Liver- 


pool. 

With reference to the wages question, it was generally expected 
that this would have been settled at the Conciliation Board meet- 
ing held on Friday last, and the failure to come to a definite 
agreement has necessarily created some discussion amongst repre- 
sentatives in the coal trade. Although in some quarters, it is 
true, there are strong objecti conceding the whole /} per 
cent, advance asked by the miners’ representatives, on oo 
that prices are not yet up to the level at which they s when 
wages were at the rate which the miners wish to be again put in 
force, the general —— is that the matter has been simply 
adjourned with the object of coming to some understanding as to 
a fixed period over which the advance shall extend, rather than 
with a view of seriously contesting the amount of the advance 
for which the miners have asked. In any case, it is fully antici- 
pated that an amicable arrangement will shortly be come to, and 
that probably the wages question may then be settled on a per- 
manent basis over the remainder of the year. Certainly there are 
no anticipations of any serious trouble in the coal trade in connec- 
tion with the question of wages, 

Barrow.—The hematite pig iron trade is in a very brisk state, 
and orders are more plentiful than makers can deal with. Prices 
have fluctuated considerably, owing to speculative causes, and are 
how quoted firmly at 59s, 8d. net cash sellers, 59s. 74d. buyers. 
During the week business was done at 60s. 1ld. It is confidently 
expected that prices will improve permanently, as the supply from 
makers is inadequate, and they are beginning to show less inclina- 
tion to sell for forward deliveries. They are now quoting 60s. to 
6s, per ton, net f.o.b., for mixed Bessemer numbers, nominal. 
There are 40 furnaces in blast, as compared with 41 in the 
Seal Bee week of last year. The North-Western Iron and 
Steel Company, Limited, the new owners of the old West Cumber- 
land Iron and Steel Works at Workington, expect to blow in a 
couple of furnaces in a fortnight. Afterwards the company pro- 
pose to re-start the adjoining steel works. 

Iron ore is in very brisk demand, and the supply is still short, 
although every effort is being made to increase the output from 
the furnaces ; 14s, is readily given for good qualities of native ore, 
and 17s, 6d, as readily given for best samples of Hodbarrow. 
Spanish ores are at 16s, 6d. per ton delivered at West Coast 
furnaces, 

A very considerable demand for steel shipbuilding material is 








a yeaa by steel makers in the district, and the orders already 
held are considerable. Prices are firm. Steel rails are in good 
demand, especially heavy sections, and there is a fair trade doing 
in tram rails. Hoops are in good demand, and billets and castings 
are in full inquiry. The mills are all very busily employed, and 
orders are very ly held forward. 

Shipbuilders and marine engineers have no new orders to report, 
but they are very busy. It is expected that the Clan Line 
steamer Clan Cumming, launched last week, will be away on her 
maiden voyage by the end of the month. H.M.S Amphitrite is 
also ex to leave Barrow for Chatham on February 28th. 
Sir William Wills’ steam yacht is to be launched this month from 
the Barrow yard. 

Shipments at West Coast ports are fairly well maintained. 
During the past week 5740 tons of pig iron and 14,689 tons of steel 
were exported, as compared with 7440 tons of pig iron and 10,765 
tons of steel in the corresponding week of last year, showing a 
decrease of 1700 tons of pig iron and an increase of 3924 tons of 
steel. The total shipments this year represent 33,244 tons of pig 
iron and 42,876 tons of steel, as compared with 40,638 tons of pig 
iron and 53,474 tons of steel in the corresponding period of last 
i ee a decrease of 7394 tons of pig iron and 10,598 tons 
of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire coal trade the satisfactory condition 
reported last week is well maintained. Household coal of all 
descriptions keeps in steady demand, the short spell of severe 
weather having at once caused an increased business. Stocks 
being exceptionally light, the slightest prospect of frost strengthens 
the market. A heavier tonnage has been sent to London, chiefly 
in qualities of a secondary kind, and the market is kept strong in 
consequence of sellers not being desirous of committing themselves 
for forward deliveries, Best Silkstones are quoted at 103. to 
10s, 6d. per ton; ordinary from 8s. per ton; Barnsley house, 
8s, 6d. to 9s. 6d. per ton ; seconds from 7s. 9d. per ton. In steam 
coal the trade continues exceptionally brisk, and an unusual cir- 
cumstance at this season of the year is the fact that at very few 
collieries is there any coal being put to stock. 

The outlook for shipment is very satisfactory indeed. A con- 
siderable demand is coming from the Baltic ports, particularly 
Russia. Purchases are being arranged for now in view of the 
— which will begin in May. The bulk of the locomotive 
coal is contracted for in June. The railway companies which 
have contracts expiring in December have had to A 1s, per ton 
advance. These companies are the Midland, North-Eastern, and 
Great Northern. Gas coal is sold for the year ending June 30th, 
and when that period arrives coalowners anticipate an advance. 

Barnsley hardsare making from 8a. to 8s. 6d. per ton, seconds 
from 7s. per ton. For engine fuel all qualities are being largely 
delivered, and the weight in the open market is far below trade 
requirements, Values, consequently, are tending upwards. Lan- 
cashire continues to be the principal customer for small coal, 
although all the manufacturing districts are making a good tonnage. 
Nuts, quality, are at 63. 64. to 7s. 6d. per ton ; screened 
slack from 5s. per ton; pit slack from 3s. per ton. Coke is as 
briskly inquired for as ever, and facilities for increased output are 
in vigorous progress. Best washed coke for blast furnaces makes 
from 13s. to 14s, per ton; unwashed coke ls, 6d. to 2s, per ton 
below these figures. 

In the iron and steel trades the demand is well sustained, 
particularly in the case of firms ing specialities in the high- 
class ‘steels. Crucible steel continues in brisk demand, although 
makers complain that profits are not what they ought to be, con- 
sidering the state of trade. All kinds of raw material have been 
moving upwards, while the steel manufacturers have not been able 
to bring their prices to the higher level required by the new con- 
ditions. Thus, although all our steel houses are doing larger 
business, the amount of profit realised has not increased in 
proportion. 

ematites, West Coast, are now at 68s. per ton, making an 
advance of 4s. on the three months ; North-East Coast hematites, 
65s. per ton, also 4s, advance on the quarter ; common forge iron, 
47s, per ton, about 1s. 6d. rise on three weeks ago, and about 3s. on 
the quarter ; bar iron has advanced to £7 per ton from the lowest 
figure of £5 15s. two years ago. Steel billets have risen during the 
past six months 5s, per ton. Billets, of course, vary in price, 
according to the pur; for which they are required. 

In railway material manufacturers are generally well employed, 
both on home and foreign account. Wagon builders, as wes the 
makers of tires, axles, springs, buffers, &c., are all busy. A 
feature of local trade at present is the increasing weight of work 
in hand for manufacturers of dynamos and other electric plant. 
Large firms as well as small ones are rapidly superseding steam 
power by electric power, while the laying down of electric supply 
stations, electric tramways, and similar electric work, has brought 
an enormous amount of business to Sheffield—a business which 
shows —_ prospect of being immensely increased. 

In the lighter trades reports vary considerably. Several 
branches of the cutlery trade are only indifferently employed, 
and in the silver and plating houses satisfactory reports are given 
of the condition of the home market. The increased cost of ivory, 
which has been accentuated by the recent Liverpool and London 
sales showing an advance of from £1 to £5 per cwt., has ca’ 
the Sheffield ivory merchants to decide upon a new price list, 
which will be sent out next week. The average advance will 
range from 6d. per dozen on dessert knife handles, to ls. per 
dozen on table knife handles. With the increased demand for 
real ivory in hafting cutlery there is no diminution in the call for 
pearl, stag. and other natural hafting material, as well as for the 
various imitations which are now so largely used for similar 


purposes, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Dvrinc the latter part of last week the pig iron market, which 
all the month had been moving upwards, suffered a considerable 
relapse, this being due to the speculators who had been operating 
largely during the month, selling out in order to secure profits, a 
circumstance which, however, must be expected at intervals when 
speculation enters largely into business. For those who bought 
early in the month the profits would be substantial, as Cleveland 
warrants went up 4s, 2d., Scotch warrants 4s. 5d., and No. 3 
Cleveland pig iron 4s. However, under the influence of this selli 
out, Cleveland warrants lost 1s. 5d., Scotch 1s. 3d., and No. 
about 1s. A good many of the weak speculators outside the trade 
who, in the third week of January, came in pretty numerously to 
join in the ‘‘ gamble,” took fright when prices began to ease, and 
there was a rush among them to get out, this accelerating the 
fall. The downward movement was only of short duration, and 
this week business has been mending steadily, so much so that all 
the drop caused by the relapse has nm regained, and the trade 
done has been on a sounder and more satisfactory basis. The 
position of makers has been shown to be very strong, as they were 
able to increase the prices of the lower qualities of pig iron in the 
face of the easing in warrants. 

Makers report that there are plenty of orders this week, in fact 
more than they care to accept. They are already very well sold 
for February delivery, and could book orders freely for delivery 
beyond if they did not think it politic to wait for the still better 
prices every one expects to see in the spring. Consumers are un- 
doubtedly very anxious to buy ahead, and offer a premium on the 

rompt prices for spring delivery. No, 3 Cleveland G.M.B. pig 
iron, which drop back to 47s. 6d. last week, has risen to 
48s, 3d, this week, and consumers will give this for February- 





March, while they offer 48s. 6d. for the spring quarter, but cannot 
find sellers at it. No, 4 foundry has been advanced to 47s. 6d.; 
grey forge to 46s. 6d.; and mottled and white are from 46s, 3d. to 

. 6d. Forge qualities have become very scarce, and grey forge, 
instead of being 5s. cheaper than No. 3, as it was in the autumn, 
is now only 1s, 6d. to 1s, 9d. cheaper, and it will surprise no one 
if very shortly consumers have to give as much for their grey 
forge as they have to pay for No.3, The stock of forge iron, 
which was large three months ago, has dwindled to small tigures, 
partly because of the better demand for them, but more because 
the furnaces are working so much better, and are producing a 
greater proportion of No, 3. In the autumn there was a plethora 
of forge iron, now there is a scarcity, and consumers have 
no little difficulty in procuring what they require, especially of 
mottled and white. So satisfactorily have the furnaces generally 
worked during January, that there are cases where nea:ly three- 
fourths of the iron made has been of foundry quality, and many 
of the furnaces have not worked so well for years. 

A very satisfactory improvement has been reported this week in 
hematite iron, which has been unaffected by the late downward 
movement in the warrant market, and Middlesbrough hematite 
pig iron is now practically as dear as West Coast, as it was in the 
summer. Mixed numbers have risen to 60s., this being 1s. advance 
this week, and 4s, 6d. advance this year. Kubio ore has been 
raised to 15s. 6d. per ton delivered at the wharves in this district, 
notwithstanding that freights have moved rather against the ship- 
owners, 

The stock of Cleveland pig iron in Connal’s public warrant stores 
at January 3lst was 151,797 tons, an increase of 13,264 tons for 
the month. Such a rise is rather strange, taking into account 
the heavy shipments. Of hematite pig iron held at January 31st, 
the quantity was 31,534 tons, a decrease for the month of 2794 tons. 

The shipments of pig iron from the Cleveland district during 
January were phenomenally good, they reached 94,047 tons, and 
this far surpassed any January on record, the previous best being 
in 1&80, when the quantity was 78,941 tons, the increase then 
being brought about by extraordinary American demands for 
Cleveland iron. An ordinary January export of pig iron does rot 
exceed 55,000 tons. The improv2ment was due not much to in- 
creased foreign requirements, but rather to heavy Scotch purchases, 
The Scotch consumers during the ‘‘ gamble” in the last quarter 
bought very little Cleveland iron, and they consequently got very 
bare of it by the end of the quarter. They have thus been 
replenishing their stocks during the past month, and the low 
freights have been in their favour. In consequence they have 
taken no less than 49,346 tons of Cleveland iron in January—the 
largest quantity on record for any month of any soe ane 
33,671 tons in January, 1898, It is noticeable that there has been 
a very considerable increase in deliveries to Holland, 10,738 tons 
against 4213 tons, and Germany had direct 4732 tons against 1440 
tons, but these good fi have been nearly counterbalanced by 
the decrease of trade with other countries. us Italy had only 
3365 tons against 9980 tons last year, and there are also consider- 
able decreases to Belgium, Norway, Sweden, and France. It will 
be seen by the following figures how the exports exceed. those of 
corresponding periods :— 


Coastwise. Foreign. Total. 

Tons. Tons. Tops. 

January, 1899 .. .. .. 68,267 .. .. 30,780 .. .. 94,097 
December, 1898 ee | ele | ee 
January, 1898 .. .. .. 45,212 .. .. 26,201 .. .. 71,568 
January, 1897 .. .. .. 40,856 .. .. 29,008 .. .. 69,859 


The manufactyred iron and steel industries continue very active, 
and the continued encouraging accounts of the condition and 
prospects of the shipbuilding trade make producers extremely 
stiff in the matter of prices, and rather indifferent about 
booking further orders for forward delivery. They have now 
far more offering than they can undertake, and as to getting 
early execution of an order it is practically out of the 
question. Consumers complain that manufacturers are much 
behind in the delivery of their iron and steel, and the buyers are 
put to considerable inconvenience in consequence. Steel ship 
plates are sold at £7, steel boiler plates at £8, steel ship angles at 
£6 12s. 6d., iron ship plates at £6 15s., iron ship angles at £6 5s., 
packing iron at £5 7s. 6d., common iron bars at £6 5s., best bars 
at £6 15s., steel sheets at £7 17s. 6d., all less 24 per cent. f.o.t. 
These are practically the same as last week, with the exception 
that packing iron for the shipbuilders is up 23. 6d. Steel rails— 
heavy—are quoted at £4 lds. net at works. Messrs. Bolckow, 
Vaughan, and Co. are about to resume the manufacture of street 
tramway rails, for which the demand is increasing. The rails for 
the Middlesbrough and Stockton electric tramways had to be pro- 
cured in L2eds. Mr. Charles Lowthian Bell and Mr. William H. 
Panton, who have had charge of the experiments at the Clarence 
Steel Works, are about to visit America, there to inspect some of 
the leading steel manufactories prior to constructing the new steel 
works on Tees-side, Mr. John Stevenson, of Middlesbrough, who 
has been long connected with the Cleveland iron trade, has this 
week gone to Austria to inspect certain of the ironworks in that 
country. 

The November-December return of Mr. E. Waterhouse to the 
Board of Conciliation and Arbitration for the Manufactured Iron 
Trade of the North of England was the most satisfactory, as 
regards the extent of the advance of prices, that has been issued 
for several years, the average realised price having gone up no 
less than about 3s. 6d. during the two months, viz., to 
£5 9s. 11°14d. per ton, and in accordance with the sliding scale the 
wages of the men at the finished works of the North of England 
were advanced 24 per cent. from Monday last. 

Plates advanced about 5s., bars 33., and angles 2s. ld. for the 
two months. The figures for the deliveries were equally satis- 
factory, as they showed an increase of 11 per cent. on the pre- 
vious two months’ return. For 1898 the total deliveries have been 
153,841 tons, the largest for many years, and it compares with 
123,582 tons in 1895, which was the poorest year. The average 
realised price for 1898 has been £5 5s. 1d., as compared with 
£5 1s. 10d. in 1897 ; £4 17s. 1d., in 1896; and £4 15s, 4d., in 1895. 
The summary for November-December is as under :— 


Sales during the Two Months ending December 31st, 1898. 


P —— net 
; Weight invoiced. Percentage selling price 
Description. . of per ton. 

P Tons cwt. qr. Ib. total. fa 2&2 
Soe 575 12 1 4 201 .. 415 4°17 
Plates .. .. .. 9,408 8 3 12 .. 82°78 .. 516 3°44 
eel ee ere 511 0°24 
Angles .. 4,066 16 1 eo. ME... & Fe 











28,737 3 2 12 100°00 56 91114 

The coal trade is generally in a satisfactory condition, orders are 
plentiful, and prices steady. Best steam coal realises from 10s. 6d. 
to 10s. 9d. fo.b., and small from 4s, 3d. to 4s. 6d. Blast furnace 
coke is sold on the average at lds. 6d. per ton, delivered at the 
Middlesbrough furnaces, Messrs, Bell Brothers have commenced 
to erect, at the Clarence Works, coke ovens which will produce 
4500 tons of coke per week. The North-Eastern Steel Company 
are erecting 250 coke ovens at their Acklam Ironworks, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

As was to be expected after the recent extensive advance in 
prices, there has been a good deal of irregularity in the warrant 
market. Towards the end of last week there was a smart break 
away in prices, and a large business has been done, especially in 
Scotch and Cumberland hematite iron. The transactions in Scotch 
warrants have varied from 54s. 2d. to 543. 64d. cash, and from 
54s, 2hd. to 54s. 10d. one month. Business was done in Cumber- 
land hematite from 59s, 4d. to 59s, 8d. cash, and 59s, 9d. to 
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59s. 1ld. one month. Cleveland iron has been done at 47s. 8d., 
ten days, and 47s. 8d. to 47s. 104d. one month. 

Since last report two additional furnaces have been placed on 
ordinary pig iron and one has been withdrawn from hematite. 
There are now forty-seven making hematite, thirty-two ordinary, 
and four basic iron, the total of eighty-three thus blowing in 
Scotland comparing with eighty-two in the past week, and the 
same number in the corresponding week of last year. 

The home demand for Beotch pig iron is well maintained, but 
the shipments are not quite up to what they were in the opening 
weeks of the year. They amounted in the t week to 3740, 
compared with 5561 in the corresponding week of last year. Of 
the total, there was despatched to South America 50 tons, India 
65, Australia 87, France 70, Italy 165, Germany 450, Holland 25, 
Belgium 25, Spain and Portugal 40, China and Japan 94, other 
countries 210 ; the coastwise shipments being 2459, against 3451 in 
the same week of jast year. 

The prices of Scotch makers’ iron are firmer than those of 
warrants. Govan and Monkland, Nos, 1, are quoted, f.o.b. at 
Glasgow, 54s. 9d.; Nos. 3, 53s. 9d. Wishaw and Carnbroe: 
Nos. 1, 55s.; Nos. 3, 54s. Clyde: No. 1, 60s. 6d.; No. 3, 55s. 6d. 
Gartsherrie and Calder: Nos. 1, 61s.; Nos. 3, 56s. Summerlee : 
Nos. 1, 65s.; Nos. 3, 57s. Coltness: No. 1, 65s.; No. 3, 56s. 
Glengarnock at Ardrossan: No. 1, 57s. ; No. 3, 54s. _—— 
at Ardrossan or Troon and Dalmellington at Ayr: Nos. 1, 56s, 6d.; 
Nos. 3, 54s, 6d. Shotts at Leith: No. 1, 603.; No. 3, 55s. 
at Grangemouth: No. 1, 62s.; No. 3, 57s. per ton. 

The stock of pig iron in Glasgow warrant stores was reduced 
743 tons in the course of the past week. 

There is a large and steady demand for Scotch hematite, which 
is quoted by merchants at 64s. per ton, delivered in railway trucks 
at the steel works, 

In finished iron, business is well maintained, and the recent 
advance in prices are no more than were required to compensate 
for the dearness in the raw material. Mr. John M‘Leod, C.A., 
the accountant of the Board of Conciliation and Arbitration of the 
Scottish malieable iron trade, reports that he has examined the 
employers’ books for November and December, 1898, and he 
certifies that the average net realised selling price of finished 
iron at the works during that period was £5 123. 7°65d. This 
rate will allow the workmen an increase of 24 per cent. on their 
wages during the next two months. It is stated that the work- 
men’s pay is higher than during the last ten years. In the steel 
trade the wages question is referred to a conference of employers 
and workmen, and it is believed they wi!'l come to an amicable 
conclusion on the subject. There is thus every prospect of har- 
mony and steady work in the manufacturing trade for some time 
to come. The Scottish tube makers have decreased their discounts 
by 24 per cent. 

There is an active business in the various departments of the 
coal trade. Shipments are comparatively good, while the home 
consumption is very pressing, and the coalmasters find scarcely 
any difficulty in disposing of their outputs. There is no change in 
“— — " 

uring January thirteen vessels, with an aggregate tonnage of 
31,797, were launched from the Clyde shipyards, Sanemene ilk 
14,890 tons in the same month of last year, and 14,152 tons in 
January, 1897. The output is the largest on record for the first 
month of the year, when the production has as a rule been com- 
paratively small, owing to the new year holidays occupying nearly 
one-half of the month. 


Carron 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE colliers generally were surprised on Saturday last by the 
announcement of the Sliding Scale Committee, that the audit 
declared a reduction of wages to the extent of 1} per cent. The 
great boom in coal, the demand of the Federation colliers for 74 
per cent. advance, all strengthened the impression that an advance 
would be declared in Monmouthshire and South Wales, and the 
result, as may be imagined, has been a certain measure of discon- 
tent. An authority behind the scenes explains the whole matter, 
and I am glad to find that at the last meeting, and since, there is 
a tacit acceptance of the explanation. The reason assigned is that 
the collieries, with a few exceptions, have been busily engaged in 
working off old contracts which had been taken at a much lower 
rate than present prices, Not only this, but when the. colliers 
returned to work after the strike, tonnage was scarce, confidence 
among buyers had not been restored, and contracts with Scotland 
and the North of England had been entered into. Hence the 
prosperity of the last few months has not yet told, as it will cer- 
tainly tell upon the next audit. This is shown by the figures 
entered into in late contracts—that for the Roumanian Railway, 
for instance. This was for 50,000 tons, and the figures are stated 
to be 24s. c.i.f. This was secured by Messrs, Pyman, Watson, 
and Co., Cardiff. The last contract for the same quantity was 
at much lower figures. I am pleased to note in all quarters that 
the colliers are working with a good deal of vigour. This will be 
certain to tell very favourably ; and it as much to their credit as 
it is that of the general management that the enormous output 
sustained has been attended with marked exemption from accident. 
Cardiff ports last week despatched nearly 410,000 tons; Swansea 
export was close upon 46,000 tons; and Newport scored strongly 
with 73,315 tons foreign and 14,165 tons coastwise. 

Though there has been scarcely anywhere a break in the rapid 
output of coal and prompt despatch to port, the chief complaint 
on ‘Change, Cardiff, this week was scarcity, and as a large number 
of steamers have been chartered to load early, the pressure pro- 
mises to increase instead of lessen. In addition to scarcity of | ae 
steam, Monmouthshire coals were reported on Tuesday to be much 
below demand, and the vigour in the house trade was also well 
maintained. Coke buyers this week were reported as playing a 
waiting game, and only buying sufficient for immediate demands, 
in the hope Jater on of making better contracts. This, judging 
from iron and trade L peg aa is rather illusory. Patent fuel con- 
tinues in full demand at Cardiff and Swansea. One day last week 
Swansea despatched 4610 tons, and Cardiff shipments have been 
considerable to France, Genoa, Pola, and other destinations, Coal 
shipments from Cardiff this week include some notable examples ; 
10,000 tons and 360 tons coke going in the Knight Errant to 
Bombay, 5000 tons to Cape Town, and large cargoes to Rio, 
Buenos Ayres, Monte Video, Genoa, Algiers and Constantinople. 

Mid-week on ’Change, Cardiff, it was reported that all descrip- 
tions of steam coal were in strong request, but that the transac- 
tions were unimportant owing to continued insufficient supplies. 
Closing prices were as follows:—Best steam coal, 13s, 9d. to 
14s. 6d.; seconds, 12s, to 12s. 9d.; drys, 11s. 6d. to lls. 9d.; best 
Monmouthshire, 123, to 12s. 3d.: seconds, 11s. to 11s, 3d.; special 
smal] steam, 7s. 6d. to 8s.; best ordinary, 6s. 3d. to 6s. 6d 
seconds, from 6s.; inferior, 5s, 6d. to 5s. 9d.; house coal, best, 14s, 
to 15s.; No. 3 Rhondda, 12s. 6d. to 13s. 6d.; brush, 1ls. to 
lls, 3d.; small, 10s. to 10s, 6d.; No. 2 Rhondda, 10s. to 10s. 6d.; 
through, 8s, 3d. to 8s, 6d.; small, 7s. to 7s. 6d. 

Swansea prices :—Anthracite, 14s, to 14s. 6d.; seconds, 12s. 6d, 
to 13s.; ordinary large, 11s, to 11s, 6d.; small rubbly culm, 4s. 6d. 
to 4s, 9d.; steam, 12s, 6d. to 13s. 6d.; seconds, 10s, éa. to lls. 6d.; 
bunkers, 8s. to 8s. 6d.; small, 5s, 9d. to 7s. 6d.; bituminous, No. 3 
Rhondda, 12s. 6d. to 13s, 3d.; No, 2 Rhondda, 10s. 6d. to 11s,; 
through, 8s. 9d. to 9s. 6d.; small, 6s. 6d. to 7s. 6d., Swansea, 
cash thirty days, less 2}. Patent fuel, 1ls, to 11s. 6d.; Cardiff 
prices, 13s,; seconds, 12s, to 12s, 6d.; coke, furnace, 16s, 6d. to 
17s.; foundry, 19s, to 25s.; pitwood, 15s. 6d. to 15s, 9d.; iron ore, 
Rubio, 14s, 3d. to 14s, 6d.; Tafna, 13s. 3d. to 13s, 6d. Freights 
active. Rates maintained. 

Seven colliers were summoned at Neath on Friday last for 
breach of contract by observing ‘‘ Mabon’s” day, December 5th and 
January 2nd. The prosecuting coalowner was Mr. Evans-Bevan. 


The bench ruled that there was no implied contract between the 
associated and non-associated colliers, and dismissed the summons, 

There was an explosion on Saturday last in Gelly Cerdym 
Colliery, Garmant, by which four colliers were badly injured. 
No trustworthy explanation is yet to hand. 

A dispute has occurred at the South Cambrian Colliery, near 
Pentyrch, and the colliers put in notices to terminate, but it has 
been agreed, owing to the intervention of the miners’ agent, to sub- 
stitute day-to-day contracts while the subject is thrashed out. 

The animation displayed at every meeting of late on ‘Change, 
Swansea, has been very illustrative of the present activity in the 
iron and steel trades. Mid-week there was a very good attendance. 
It was reported that the pig iron market had fluctuated a little 
during the past week, and a slight fall had to be recorded of 6d. 

r ton in Scotch, 1s. 1d. in Middlesbrough, and 1s, 6d. per ton in 
eae ~tag but the tone of the market is maintained firmly, and 
higher values are looked for all round. 

It was further reported that in finished iron and steel prices 
continued to indicate an upward tendency, and are demanded to 
cover the extra cost of manufacture. In the Swansea district 
mills and forges are well supplied with orders, and a good deal of 
delay is experienced in getting deliveries. In some cases it was 
stated that orders had been refused under three months’ delivery. 
Quotations for tin bars remain, but sellers are holding out for 
increased prices. Tin, it will be seen, has advanced another £1. 
Copper has advanced £2 2s. 6d. per ton u the week, and 
spelter and lead improved to the extent of 15s. per ton. Closing 
quotations :—Pig iron, Glasgow warrants, 54s, 14d., 543., 54s, 3d., 
cash buyers; Middlesbrough No. 3, 47s. 5d. prompt ; other num- 
bers in proportion ; hematite warrants, 593. 34d., 593. 4d., and 
59s. 3d. for mixed numbers, f.o.b., Cumberland, according to 
brand. Welsh bars, £6 12s, 6d. to £6 15s, ; sheet iron and steel, 
£7 5s. to £7 10s.; steel rails, heavy sections, £4 15s, to £4 17s. 6d.; 
light, £5 5s. to £5 15s.; sleepers, angles, and channels according to 
specification. Bessemer steel tin-plate bars, £4 12s. 6d.; Siemens 
best, £4 12:. 6d. to £4 15s. Block tin, £112 10s, Copper: Chili 
bars, £68 15s,; lead, £14 5s.; spelter, £26 2s. 6d. 

Tin plates : Shipments on account of delayed tonnage were less 
than the total received from works, aud stock shows an increase, 
and now stands at 260,648 boxes. Shipping totals were only 36,380 
boxes ; quantity received from works, 64,074 boxes. The masters 
are holding out for improved prices, as shown in my list, but they 
say that these figures are quite inadequate to cover the cost of 
manufacture, and a combined effort is being made to obtain a 
further advance. 

In the black plate and sheet for galvanising trade, the quotations 
I — are being obtained, while a further improvement is ex- 
pected. 

Closing prices, Swansea, are as follows:—Tin plate: Bessemer 
steel cokes, 11s. 3d. to 11s. 44d.; Siemens coke finish, 11s, 44d. to 
lls. 6d.; ternes, 28 by 20 C., 19s., 20s., to 22s, 6d.; best charcoal, 
13s. to 13s, 6d.; big sheets for galvanising, 6 by 3 by 30 gauge, 
£10 per ton f.o,t. ; Canadas, s £8 2s. 6d. Finished black 
plate, £8 15s. per ton f.o.t. Mills all busy ; principal demand is 
for sheets and higher gauges. Work at many tin houses is slack. 

Newport, Mon., has had the distinction of being the first in 
Wales to import rails from the United States, I must add, how- 
ever, to prevent misconception, that the cargo of rails recorded in 
shipping list of the 30th was old iron nails, 2053 tons from 
Norfolk, U.S.A., consigned to the Monmouthshire Steel and Tin- 
plate Company. 

The activity in the iron and steel trade is shown by constant 
imports of scrap steel and scrap iron last week from London to 
Swansea and Belfast to Newport, Mon., and by steady arrival 
of pig from Millom, Barrow, Workington, Middlesbrough, and 
Harrington, and more than an average receipt of ore from Bilbao, 

This week the Dowlais Company received four large cargoes 
from Bilbao, one from Santander, and a cargo of spiegel from 
Workington ; Cyfarthfa Company, two ‘oes from Bilbao ; 
Blaenavon, 4300 tons from Bilbao; Ebbw Vale, tons ; the Pyle 
and Blaina Company, 2400 tons manganese from Stratoin ; and 
Ebbw Vale, a cargo of ore from Decido, 

It is announced that Mr. F. Mills, of the Glasgow Steel Works, 
Wishaw, has been appointed general manager, Ebbw Vale. 

Exports of iron pons gore during the past week included 500 tons 
of rails from Burton and Son, Newport, Mon., to London ; rails to 
Highbridge, and rails and switches to Liverpool. From the 
Bessemer works upon the hills there has been a large and varied 
despatch ; amongst those coming under my notice have been steel 
rails on Great Western account, numerous consignments of bars, 
rails to Tredegar, pig to cap | Steel Works, &c. I cannot 
remember a more satisfactory condition since the new era of steel 
than is now presented. At the principal works the arrival of 
coke, and of ore, a on the Rhymney Railway, is incessant, 
and the despatch of manufactured goods almost unintermittent. 
Amongst the very large quantities of coke received at the leading 
works this week have been consignments from the Tredegar Iron 
Company, the Rhymney Iron Company, from Lewis’s, Tyler’s, and 
from the Glamorgan Company. 

In the Swansea Valley more than an average output of steel has 
been produced ; demand for tin bars strong. Foundries are busy, 
and good reports are coming from Millbrook, Landore, and Lower 
Forest. Many of the minor engineering works are more active 
than they have been for months. 

At Briton Ferry full activity continues at all the iron, steel, and 
tin-plate works; shipping active. Port Talbot active in pitwood. 

At Llanelly a settlement has been arrived at with Morewood’s 
workmen, and on Monday, after nearly twelve months’ stoppage, 
six mills were started. e number is to be gradually increased. 
Three hundred men are now working, and arrangements have been 
made for an uninterrupted continuance until the end of the year. 

Up to the date of my despatch, in the face of this capital 
example, the men at the three other works remain out. 

Some friction prevails at the Duffryn Tin-plate Works, Morris- 
ton, in consequence of a reduction being required, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE strong hopeful tone in the iron and steel trades continues, 
a brilliant business being done in nearly all branches, while prices 
are tending upwards, 

There is an uncommonly good trade done on the Silesian iron 
market. Specifications at the rolling mills are reaching far into 
the second quarter, and the prices recently quoted are, on an 
average, M. 5 p.t. higher than in the last quarter of the past year. 
At a recent tendering for various sorts of iron the railway adminis- 
tration granted prices that were about M. 1‘50 p.t. higher than 
those agreed to ata tendering in December. Output of foundry pig 
has been increasing very strongly in Silesia during the past year, 
exactly 120,000 t. having been produced, against 60,000 t. in 1897. 

A material change cannot be stated to have taken place in the 
position of the Rhenish-Westphalian iron market since previous 
weeks ; but there is, if anything, more briskness and an increasing 
activity reported in the different trades, quotations showing 
extreme firmness, with a decided inclination upwards. All the 
mills and foundries have excellent prospects, and certainly have a 
right to entertain rather optimistic views with regard to this year’s 
business in iron and steel, for all the iron manufacturing branches 
are in exceptionally brisk occupation, often getting more orders 
than they care for. The bar mills are asking twelve to fifteen 
weeks as term of delivery, having a lot of work on hand. Demand 
appears to be constantly increasing ; in fact, it has hardly ever 
before been so strong. Dealers are trying hard to put in large 
stores for the third quarter of the present year at the ruling 
quotations, because a rise in prices for bars is expected to take 
Jace, The exceptionally mild weather has been very favourable 








‘or all the building industries, and there has hardly been any 





slackening off in the demand for girders this winter, 
plates as well as sheets remain likewise in brilliant request. 


Heavy 
oe Scrap 
iron has been realising M. 55 to M. 85 p.t. at recent tenderings, 
Tubes are selling briskly, and the mills have raised their quota. 
tions 24 per cent. The general improvement in the iron industry 
has been but slightly felt in the wire trade—only quite recently a 
better tone has been noticed, and exports are more satisfactory, 

The wagon factories are well supplied with fresh work, but com. 
plain of the somewhat low prices which the State Railways are 
paying for load wagons. A note contained in the Rhenisch- Wes. 
phalische Zeitung states 1000 coal wagons, for deliveries of coal in 
the Ruhr district, to have been given out by the Railway Minister 
on the 28th of January. Besides 635 locomotives, which are to be 
delivered within the course of the present year, the State Railway 
Administration has given out orders for further 256 locomotives, to 
be delivered in 1900. The Bavarian State Railways have recently 
ordered 13 locomotives and 200 wagons, 


Output of pig iron in Germany, including Luxemburg, is statisti. 
cally stated to have been, for December t year, 662,338 t., of 
which 140,592 t. were forge pig and spiegeleisen, 48.259 t, 
Bessemer, 356 535 t. basic, and 116,952 t. foundry Produc- 


nig. 

tion in November, 1898, was 638,662 t. in December, 138, 615,455 t. 
From January Ist to December 31st, 1898, 7,402,717 t. were pro. 
duced, against 6,889,067 t. for the corresponding period the year 
before. Output of forge pig and spiegeleisen last year was 
1,564,149 t., _ sala 534,674 t., basic 4,002,126 t., and foundry 
pig, 1,301,768 t. Production in the different districts was, Rhein. 
land-Westphalia, 2,990,325 t., or 40°4 p. c. of total output ; Saar 
district, Luxemburg-Lorraine, 2,528,790 t. 34°1 p.c.); Silesia 
and Pomerania, 747,731 t. (= 10°1 p. c.); Siegerland, Lahn 
district, Hesse-Nassau, 657,491 t. (= 8°9 p.c.); Kingdom of 
Saxony, 24,279 t. (0°3 p. c.) ; Hanover and Brunswick, 329,139 t, 
(4°5 p. c.); and Bavaria, Wurtemburg, Thuringia, 124,962 t, 
(=. 1°7 p, ¢.) 

From yee parts of Austria-Hungary the reports that come in 
concerning the iron business are of a somewhat more favourable 
character ; but the slight improvement in demand that has, here 
and there, been noticed, is certainly not of a nature to create 
hopes of an approaching busy time. The general tone is as quiet 
as before, and the business done entirely of the hand-to-mouth 
sort. Bars and hardware are about the best inquired articles now: 
girders are in limited request, and plates remain dull, About 
fifteen locomotives and 140 goods wagons have been delivered in 
Austria-Hungary during the past weeks, 

Official quotations are :—Austrian and Styrian bars, 1121. to 
122H.; ditto Bohemian and Moravian, 110f. to 114fl.; girders, 
111fl. to 125f1.; steel plates, 127fl. to 165fl.; boiler plates, 1504. to 
180f1.; all per ton free Vienna. Styrian pig iron, free at works, 
costs 45fl. to 51fl.; ditto Moravian, 42f1. to 50fl. p.t. 

Shipments of Bohemian brown coal on the Elbe have been for 
1898, 19,829,357 q., against 22,017,594 q. for the previous year. Jn 
the Teplitz-Briix-Falkenau district production and consumption of 
brown coal was :— 


Produc- Consumption. 


tion. Local. Foreign. 
Million tons. Million tons. Million tons. 

1888 9°97 4°67 5°80 
1889 10°88 5°20 9 68 
1890 13°12 Ge os ds 6s, Oe 
1891 12°89 OW 2s 6s ew Oe 
1892 13°08 i. a ee, 
1893 13°49 OPee. cy celien OEE 
1894 13°98 7°25 6-74 
1895 14°72 7°72 70 

1896 15°30 791 7°39 
1897 16°87 8°87 80 

1898 17°42 9°23 8°18 


Production of pit coal in the Kladno-Buschtiehrad district is 
estimated at 2,000,000 t. for 1898, or 400,000 t. more than in 1897. 
A comparatively strong local trade is done in iron and steel on the 
Belgian market, and exports have also been increasing. For fresh 
orders higher prices are, as arule, quoted. The following may be 
regarded as current rates:—Luxemburg foundry pig, No. 3, 61f ; 
common forge pig, 53f. to 54f.; merchant bars, f.o.b, Antwerp, 
No. 2, 133f. to 135f.; the same free Belgian station, 137f. to 140f.; 
girders, f.o.b. Antwerp, 130f. to 135f.; the same free Belgian 
station, 135f, to 140f.; iron plates for export, No, 2, 150f. to 155f.; 
steel rails, 110f. to 120f. p.t. 

The blast furnace works of Thy-le-Chateau are going to blow in 
an additional blast furnace at the end of January, and the blast 
furnace company Couillet is reported to be building a large blast 
furnace that is to produce 160 t. to 170 t. per day. ; 

An American firm is, according to the Wiener Montan Zeituny, 
erecting a rail works at Differdingen in Luxemburg, and is said to 
have made arrangements with the blast furnace pp geod in Differ- 
dingen, according to which the new steel works will consume tho 
production of two blast furnaces of the Luxumberg company. 

The output of pig iron in Russia is estimated on 2,197,000 t. for 
1898, against 1,869,000 t. in 1897, 1,000,000 t. falling to South 
Russia (against 754,000 t.), and 705,000 t. (against 672,000 t.) on 
the Ural district. 








THE NEWPORT HARBOUR COMMISSIONER'S 
WEEKLY TRADE REPORT. 


STEAM coal is in good demand for all descriptions ; shippers are 
rather better off for tonnage, and prices are firm. House coal still 
keeps quiet owing to non-arrival of sailing vessels, Steel and iron 

a are very active, especially for finished goods, and_prices 
advancing. Black tin and copper both showanadvance, Exports 
for week ending January 28th were :—Coal, foreign, 73,315 tons ; 
and coastwise, 14,165 tons. Imports for week ending January 31st 
were :—Pitwood, 3105 loads; manganese, 2400 tons; iron ore, 
11,398 tons ; pig iron, 3335 tons ; old rails, 2053 tons ; scrap steel, 
180 tons ; cement, 465 tons. 

Coal: Best steam, 12s, 3d. to 12s. 6d.; seconds, 11s, to 11s. 3d.; 
house coal, best, 13s.; dock screenings, 8s.; colliery small, 7s. to 
7s, 3d.; smiths’ coal, 7s.6d. Pig iron: Scotch warrants, 54s. 104d.; 
hematite warrants, 59s. 104d. f.o.b. Cumberland ; Middlesbrough 
No. 3, 47s. 104d. prompt. Iron ore :—Rubio, 14s. 6d, firm ; Tafa, 
13s, 3d. to 13s. 6d. Steel: Rails, heavy sections, £4 lds. to 
£4 17s. 6d.; light ditto, £5 5s. to £5 15s. f.o.b.; Bessemer steel tin- 
plate bars, £4 12s, 6d.; Siemens’ steel tin-plate bars, £4 12s. 6d. to 
£4 15s., all delivered in the district, cash, Tin-plates: Bessemer, 
steel, coke, lls, 3d. to 11s. 44d.; Siemens—coke finish—IIs. 45d. 
to lls. 6d. Pitwood, 16s. 3d. London Exchange Telegram : 
Copper, £70 23, 6d.; straits tin, £112 15s, Freights: Firm all 
round. 








TRADE AND BUSINESS ANNOUNCEMENTS.—Messrs. Fleming and 
Ferguson, Limited, Paisley, have received an order from the 
Russian Government to build a powerful cult peopetiing bu 
dredger for the Sea of Azof. She is to be capable of raising 5 
tons per hour, and is trig to cut her own flotation.—It is the 
intention of the Haskin Wood Vulcanising Company, Limited, to 
establish works on Tyneside which will primarily be used for the 
treatment of the timber required at Dunston Staiths, and thereafter 
the establishment will be a permanent addition to the industrie: 
of the river. The process has been carried on with success now 
for some time in the Isle of Dogs on the site of Samuda yard, and 
has been fully described in our pages.—The Corporation of Bir- 
mingham are building the largest installation of “inclined 
retorts in the world, and the New Conveyor Company, Limited, 
Smethwick, is the engineer and contractor for the machinery. 
Over £300,000 is at present being expended on the extensions at the 
City of Birmingham Gasworks at Saltley, on the recommendation 





of Mr. H, Hack, the engineer. 








c< «6 


e<w TF 


Fes. 3, 1899 


THE ENGINEER 


125 








— 
=a 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, January 18th. 


THE volume of business throughout the United 
States is now 32 per cent. greater than in the 
banner year of 1892, 89 per cent. greater than 
1897, 35 per cent. greater than 1898 so far. 
Domestic loans are at the highest limit ever 
reached. There has been a remarkable advance 
in stocks and in prices. Money is jumping out of 
hiding places like scared foxes. Uur long-headed 
financiers, of whom we havea sprinkling, recognise 
what is behind the present enormous growth of 
trade and of industrial activity throughout the 
world. They are estimating how far short gold 
will be to render the services demanded by this 
coming condition of things, and they recognise 
the necessary alternative that will be taken to 
equalise the conditions, Railroad traffic shows an 
increase. Manufacturing activity is at its highest 
point. The production of iron and steel has 
passed all former limits, and is now over 1,0(0,C00 
tons per month. Steel pig production is far over- 
sold, and billets have been so far oversold that new 
comers will have to wait theirturn. Large orders 
for agricultural implements and for tools are to be 
placed as soon as western millowners can give the 

roper assurance that deliveries can be made 
according to promise. The furnaces and mills in 
Alabama are oversold, and there is a pressure for 
deliveries. The Bessemer pipe plant one of the 
largest in the world, is crowded with pipe orders. 
More or less enterprise will be checked because of 
the inability to secure material. Pig iron produc- 
tion on January Ist was 243,516 tons per week, 
and is growing at about 8000 tons per week. 
Stocks declined from 740,000 tons August Ist to 
606,575 tons January Ist. The total estimated 
capacity of the wire nail mills is 16,500,000 kegs 

ryear. During the present year 20,000 miles 
of woven wire fencing will be produced and sold. 
The spirit of consolidation is abroad, and impor- 
tant changes are likely to occur soon. 








ENGINEERING NOTES FROM 
SOUTH AFRICA. 


(From our own Correspondent.) 


THE record for 1898 in the mining industry of 
the Transvaal has been highly satisfactory, 
though financial depression oe | governmental) 
ineptitude has prevented any extension of enter- 
prise into new channels. The Witwatersrand is 
now by far the largest gold-producing district in 
the world. Practically five millions sterling was 
paid during the year in dividends, which sum 
represents a return upon the capital of the forty- 
three companies contributing to it of 25 per cent. 
The average content of the ore pactrh during 
the year is roughly estimited at 42s. 6d., and the 
average working expenses at 22s, 6d., thus leaving 
a profit of a clear sovereign. These figures 
certainly ought to lead to an increased investment 
of capital in Rand mines during 1899, more 
especially in view of the boring operations which 
are now being conducted on the Western and 
Eastern limits of the Reef, and of which the most 
sanguine hopesare entertained, These borings arise 
out of quite new ideas as to the direction of the 
Main Reefsseries. Generally it may besaid that the 
more the deposits of the Witwatersrand are opened 
oe more illimitable does their extent appear 
to be. 

From an engineering point of view the principal 
feature of interest in the past year’s history has 
been the equipment of the deep levels and the 
record rapidity with which the work of shaft 
sinking has been accomplishec. The chief 
technical achievements of 1898 have been the 
perfection of the slimes process, the development 
of sorting, and the increased use of machine drills 
in stopes. Practical experience with rock drills 
has resulted in throwing considerable doubt upon 
the hitherto unchallenged doctrine that hand 
drilling is very much cheaper than drilling by 
compressed air. Definite data concerning the 
possible use of electricity in this way are not yet 
available, but some interesting experiments have 
been made, No very great progress has been 
made in the economising of water, in which respect 
there is a big opening for the ingenuity of mine 
managers and engineers, 

Some of the modern cyanide plants on the Rand 
are excellent examples of design and construction. 
Wheels seem to be preferred to pumps for the 
lifting of the tailings, and at the Henry Nourse 
mine a wheel 60ft. in diameter has just been 
erected, It is really a fine piece of constructive 
steel work. The po 4 is made of steel shafting, 
20ft. long by 14in. diameter, reduced to 12in. at 
each end for a distance of 2ft. 6in. in order to 
suit the bearings, The total weight of this shaft 
is four and a-half tons, A double-A steel frame- 
work supports the wheel. There are four up- 
rights on each side, composed of channel sections 
12in, by 3in., braced together by others 6in, by 
yan The total length of the driving rope is 
1100ft. In this Henry Nourse plant tubular steel 
columns have been employed for the support of 
= unre vats instead of the cust 'y masonry 
walis, 

The attempt to introduce bread-making by the 
“anti-spire ” process into South Africa appears to 
have proved unsuccessful, inasmuch as_ the 
experimental factory at Johannesburg has been 
closed. It is, however, stated that this step has 
only been taken in consequence of dissension 
amongst the European shareholders, and that 
before long planis upon this system will be erected 
in all the principal centres of South Africa, 

In the —_ Colony discussion still continues 
concerning the economic value of light narrow- 
gauge railways. As to what can be done in the 
way of hauling loads on such lines, it is stated 
tat the double locomotives on the Swakopmouth- 
Windhoek Railway—2ft. gauge—pull a paying 
load of 40 tons on a gradient of 1 in 18 for a length 
of 210ft., and on a gradient of 1 in 25 for 330ft, 
This line costabout £1500a mile to build and equip. 

The growing movement in favour of establishing 
cold storage plants throughout South Africa ought 
to receive a stimulus from the figures just 
published by the Table Bay Harbour 
These show that during 1898 there were discharged 
at the port 1,589,085 lb. of Australian butter, 
valued at £67,478, and 7,963,8151b. of frozen meat, 
valued at £26,045, Presumably the imports into 
othershipping centres werein the same proportion, 








THE PATENT JOURNAL. 


Condensed from “ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,.* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


18th January, 1899. 


1152. Hammerina Toot, H. Rayner and G. Pettitt, 
London. 

1158. Rerarnine Arr in Tires, W. R. C. Ball and E. T. 
Cheer, Birmingham. 

1154. RecuLatinG Pressure of Execrric Circuits, 
L. W. Heath and J. H. Field, London. 

1155. Apsustinc Cycie Cuatne, A. I. B. Maxfield, 
Birmingham. 

1156 CURRENT-COLLECTING AppaRaTus for ELECTRIC 
Tramways, C. W. G. Little and A. J. Ireland, 
Heckington, Lincolnshire, 

1157. Gas Burner Reocuvator, C. G. and A. H. Brown, 
and A. R. McCabe, Newbury. 

1158. TusuLar Neepwr, A. A. Wingfield and J. Bird, 
London. 

1159. Necktie Fasteners, H. Ziegler, Potsdam, Ger- 
mapy. 

1160. Drivina Cycies, W. A. Price and 8. P. Lewis, 
Birmingham. 

1161. Gas Buryers, A. G. Foster, Leicester, 

1162. View Finpers, J. E. Thornton and C. F. 8. 
Rothwell, Altrincham. 

1163. Protector Piate for Boors and Sxoxs, H. 
Furber, Bristol. 

1164. PLate Printinc Macuines, E. Fischer, Barmen, 
Germany. 

1165. Exvastic Wares for Cycies, 8. Greenwood, 
Liverpool. 

1166. Scissors SuakpeneR, J, Mcl aren, Liverpool. 

1167. Oven for Cookinc Ranogs, C. Crowther, Brad- 





ford. 

1168. Bearines for SHartr, F. J. Warburton, New- 
castle-on-Tyne. 

1169. Toots, O. Linley, London. 

1170. Vacuum Pays, J. J. Royle and O. M. Row, 
London. 

1171. Door Keys, R. 8. Moncaster, Stockton-on- 


ees. 
1172. Arr Enornes, &c., G. and F. M. James, Liver- 


poot. 

1173. Vatves for Sregrina Apparatus, J. 8. Binnie, 

lasgow. 

1174. ADVERTISING Devices, C. Sipriot, Glasgow. 

1175. Rotier Buixps, J. E. Thornton and J. P. Lea, 
Altrincham. 

1176. Curtinae Biscuits, J. Vicars, sen , and T. and J. 
Vicars, jun., Liverpvol. 

1177. Ovens, J. Vicars, sen., and T. and J. Vicars, jun., 
Liverpool. 

1178. ArracHina Kwops to Sprnpies, A. Ashworth, 
Manchester. 

1179. Dynamo ELecrric Macutings, M. W. W. Mackie, 


London. 

1180. Macnines for Breakinc Rock, E. Comerford, 
Liverpool. 

1181. Smoke Consumers for Bor.ers, J. Masters, 
Walsall. 


1182. Housrnorp Mii Sreriniser, G. T. W. News- 
holme, Sheftield. 

1183. Gearino, W. Woolidge, Southampton. 

1184. SHoor for Rerusz, E. J. Hitchcox, Charlton, 


Kent. 

1185. Tire Fenper Keres, C. P. Sutcliffe, Man- 
chester. 

1186. Curr or Steeve Hoiper, G. Lewis, Man- 
chester. 

1187. Gamg, F. W. Forbes, London. 

1188. Guarps for OverHEAD TROLLEY Wires, P. L. 
Jones, Liverpool. 

1189. Cross-sLoTrep Screw Heap, C. H. E. Dunn, 
Tunbridge Wells. 

1190. Arr Vatves, M. Garthorn and J. Fairley, 
Durham. 

1191. Kryirss Raitway Cuarr, 8. L. Smith, Edmon- 
ton, Middlesex. 

1192. Boox-srcTion Foipinc Macaine, J. Murray, 
Glasgow, 

1198. Ria, J. Hodell, Coventry. 

1194. CuarR Rocker, E. Ryan and M. Wood, Batley, 
Yorks. 

1195. J irvine Biocks, G. T. Winnard, Sheffield. 

1196. HorsrsHor Paps, W. 8. Laycock, Sheffield. 

1197. ApJusTABLE Kwire SHARPENER, J. H. Bramwell, 
Sheffield. 

1198. MeTraLiic Packinos, F. Blackith and J. Green, 
Hull. 

1199. Gor Cappiz, G. W. Buxton and F. W. Ball, 
Hyde, Cheshire. 

1200. Preparinc Marteriats for Ciinxers, W. B. G. 
Bennett, London. 

1201. Ex.gcrric Generator of Heat, A. Westrop, 
Enfield. 

1202 Printinc Macuings, R. Clark and J. Hardman, 
London. 

1208. StegRinG Gear for Sarps, V. de H. Dowler, 
London. 

1204. Connectinc Matrresses to Bepstgaps, G. Lane, 
Birmingham. 

1205, Cop Water Stornack Tanks, J. F. Waller, 
London. 

1206. AppakaTus for BowLinG Cricket BALLs, G. Nobes, 
London. 

1207. Supptyinc Requisites to Cyciists, W. Kent, 
London. 

1208. UNDERGROUND Ecgcrric Conpucrors, A. Sterza, 
Birmingham. 

1209. SprnpixEs of TexTILE Macuings, L. X. Schmiitz, 
London. 

1210. Lusrication of Spinpirs, L. X. Schmiitz, 
London. 

1211. Speep Reoutator, The Impersonatorgraph 
Syndicate, Limited, and F. W. Baynes, London. 

1212. Compressina Gas, C, 8. Snell, Saltash, Corn- 


wall, 

1218. PorTABLE DRILLING APPARATUS, L. J. Moissénet, 
London. 

1214. Bortiss, J. Hertz, London. 

1215. Pipgs for Conveyina CHEMICALS, J. Wilson, 
London. 

1216. Locxine Device for Sarety Lamps, W. Debus, 
London. 

1217. AckETYLENE Gas GENERATOR, J. Wetter. — (2. 
Prat, France.) 

1218. TrLAUTOGRAPH Apparatus, F. W. Cushing, 
London. 

1219. Hus for Wnaeets of Bicycies, 8. Frank, 
London. 

1220. PepaL-cRANK Brarina, 8. Frank, London. 

1221. Fork Enp for Cycugs, 8. Frank, London. 

1222. Means for Curtinc Screw TuHreaps, 8. Frank, 
London. 

1223. Gates for Mrygs, N. K. Bowman, Kingston-on- 
Thames. 

1224, Cottectina Rervusr, P. Maurer and A, Becker, 
London. 

1225. VaLtve Gear of the Coriiss Typr, C. Davy, 
London. 

1226. CLEANING Stxves, A. S. Ostreicher, Wickham 
Market, Suffolk. 

1227. Recepractes for ConrecrioneRy, B. Scott, 
London. 

1228. CHristmas Cracker, J. E. Spagnoletti, 
London. 

1229, NippLe Covers, J. Clarke and F, Humphris, 
London. 

1280. Licutine Trains, C. P. Elieson and W. 8. Naylor, 
London. 

1281. Hypravtic Motor, G. Lallemant and E. 
Journaux, London. 

1232. Execrric Currents, H. P. J. J. Thomsen, 


London. 
1233. Lamps, F. J. Borland, London. 





1234. TreaTING Woopy Fisrxs, A. L. C. Nodon and L. 
A. Bretonneau, London. 

1285. Incanpgsceyt Gas Srreet Lamps, G. Himmel, 
Liverpool. 

1286. Cycie Crang, W. Aked, Manchester. 

1237. Carpina Enotyes, 8S. and J. Eckersley, Man- 
chester. 

1238. Brakino WHEELS of Venicies, H. Friedlaender, 
Manchester. 

1289. TRANSFERRING Luacacs Boxes, A. G. O. Higgins, 


mdon. 
1240. Device for DispLayinc Lino.euM, I. T. Swarts, 


ndon, 
1241. Vatves, G. M. Truss, London. 
1242. Pweumatic Tires for WHeELs, R. Williams, 


mdon. 
1243. Apparatus for Detiverine Liguip, J. B. Clive, 





mdon. 

1244. Drivine Gear for SEL¥F-PROPELLED VEHICLES, 
Société Frangaise D’ Aut biles, London 

1245. Pens, J. Anderson, London. 

1246. Fittinc Cartripers, J. Ramsay and C. Salmon, 


London. 

1247. Avarm Beis for Bicycres, F. Mossberg, 
London. 

1248. AuTooRAPHIC CopyIna Apparatus, L. Martin, 
London, 

1249. _ Heatinc BiLiiarp Tapes, J. A. Anatole, 
London, 

1250. TRANSPARENT Corn Howiper, R. Zimmermann, 


mdon. 
1251. Suozs, W. R. Howe, London. 


19th January, 1899. 
1252. Dress Prorecrors, R. Blank, Barmen, Ger- 


many. 
1253. Tro.iey, G. Briffett and A. E. Hicks, Newport, 


on. 

1254. Wisp Guarps for Cutmngy Tops, J. G. Mills, 
West Kirby, Cheshire. 

1255. Drrect-actinc Stgram Pumps, A. Knowles, 
London. 

1256. CLEANING KitcHen F vss, J. Booth, Man- 
chester. 

1257. Frames for Douvsiine Corton, R. Taylor, jun., 
Manchester. 

1258. Breakina Orgs, J. E. and J. Broadbent, Staly- 
bridge, Cheshire. 

1259. Briocrs for Stzam Boirers, J. Hewetson, 
Hartlepool. 

1260. DouBLg-ouTLEet Stanp Pir for Hyprants, D. B. 
Hislop, Dundee. 

1261. SgparatTinc Matrer from Liquips, W. Jones 
and T. L. G. Bell, London. 

1262. Retigvinc Mecuanism for Pressinc RoLiers, 
W. Seaton, Dundee. 

1268. Apparatus for Dryina GeLatinr, T. Lomas, 
Plymouth. 

1264. Gutiy Trap, G. W. Kirk, York. 

1265. VeHicLe Tire, A. Dugdale and A. Dugdale, jun , 
Manchester. 

1266. Evecrric Casies, A. Musker, Liverpool. 

1267. Stopperinec Bort.es, 8. Kershaw, Manchester. 

1268. Warer-cLoset Trap Fittines, J. Macdonald, 


Glasgow. 
1269. Screw Propursion for Vessers, W. Fyall, 


i Ww. 
1270. — for Wuerts, J. Barker and J. Ratcliffe, 
Manchester. 
1271. Purse, J. Feather, Nottingham. 
1272. Kiiy, G. Garnish, J. R. Lemon, and 8. Dymond, 
ustaple. 
=. Dyeinc and Wasnino Yarn, J. A. Skirrow, 


ford. 

1274. Encingers’ Hanpy Servinc Rop, M. Cassidy, 
Manchester. 

1275. Construction of Sash Fasteners, A. Illidge, 
Wolverhampton. 

1276. Moisteninc TextTiLe Faprics, K. A. Reisert, 
London. 

1277. The Crystat Winpow Ticket, J. C. Johnson, 
Nottingham. 

1278. PLumMeEr Biocks, H. Ashton and W. Ibbottson, 
Sheffield. 

1279. Swiumina Apparatus, R. J. Urquhart.—‘é. 
Zacher, Germany.) 

1280. Hrets for Boors, G. Yates and H. Chippindale, 
Guiseley, near Leeds. 

1281. Woopgen Buiocxs for Pavine, C. Temperley, 


London. 
1282. Means for Optarnine Coat Gas, A. G. Adamson, 


Glasgow. 

1288. Game, W. Oliphant, Glasgow. 

= Cask for HoLpinc NEEDLEs and Pus, J. Darling, 

jasgow. 

1285. RecoveRtinc Propucts from Liquips, W. M. 
Sandison, Glasgow. 

1286. Means for Ivriatinc Pygumatic Tires, A. A. 
Wade, Leeds. 

1287. CycLte Gearine, W. D. Pepper, Glasgow. 

1288. Macuines for Borrnc Rocks, A. R.. Taylor, 


Glasgow. 
1289. Picker Burrsr, J. and F. J. Duckett, Clitheroe, 
cs. 


1290. Rern Hope, A. Morrill, Birmingham. 

129i. SypHon Cisterns, W. J. Singleton, S. Thompson, 
and J. McEwen, Wolverhampton. 

1292. Fountain Pens, W. Field and A. 8S. Haile, 
London. 

1298. PorTaBLe Evectrric Lamps, H. and F. Nehmer, 
London. 

1294. CARBON-BISULPHIDE Gas, J. R. Hatmaker.—{/. A. 
Just, United States. 

1295. Mixine and Grinpine Macuings, 8. J. Pegg, 
London. 

1296. Boots and SHogs, G. Cummings, London. 

1297. ApveRTiIsING Apparatus, T. Lutzenrath and C. 
Anding, London. 

1298. Fotpine Crates for Bicyciges, C. Revelle, 
London. 

1299. TREATMENT of Sawack Rerusk, A. A. Fris, 
London. 

1300. Aso and Rerusk Barrow, W. Wilson, Great 
Stanmore, Middlesex. 

1301. Bortna Macuinss, A. L. Baird.—(J. L. Bruce, 
New South Wales. 

1302. Cewents, L. Grabau, London. 

1808. Strops, J. Jackson and W. R. E. Alexander, 
Leytonstone, Essex. 

1304. SHetF Brackets for Bicycies, F. Goodingham, 
London. 

1305. ORNAMENTATION of BrpsTEaps, W. H. Davis, 
Birmingham. 

1806. Construction of Bepstraps, W. H. Davis, Bir- 


mingham. 

1307. TABLE Sranps for Cakes, W. and E. Soutter, 
Birmingham. 

1308. CompoonpiIna ENcGINEs in Explosion ENGINES, 
W. Rowbotham, Shepperton. 

1309. Device for Trimminc Ort Lamps, D. T. Davies, 
London. 

1310. Fiusninc Vatvss, W. Pringle.—(W. Andrews, 
New Zealand.) 

1811. Prosectites, H. C. L. Holden, London. 

1312. —_ Gas, J. Wood and W. W. Clark, 

ndon. . 

1318, TYPEWRITER Scatgs, A. Zeiss, London. 

1814. Cash Reoisters, The Nations] Cash Register 
Company, Limited.—(The National Cash Register 
Company, United States.) 

1315. — for Bicycies, R. W. and J. Ewer, 

mdon 

1316. Pacxina Cigarettes, P. A. Newton.—({The 
American Tobacco Company, United States.) 

1817. Process for TrEaTiInG Hiprs, L. Friedlinder, 
London. 

1818. Ratstnc SunKEN Surps, H. G. and P. O. Riemer, 

mdon. 

1819, FIRE-EXTINGUISHERS, E. Kumpf, London. 

1320. Drivine Gear for VELocirepes, W. F. Hackman, 
London. 

1321. PortaBLe Fotpine Crate, B. Hart, Manor Park, 

ssex. 





1322. Opgnina Fanuicuts, W. Sandover.—(J. Kent, 
Teste-n Australia.) 
1323. Device for HoLpinc Necxtizs, W. L. Byers, 


ndon. 
1824. ELectrope Piates for ELecrRIC ACCUMULATORS, 
W. P. Thompson.—(The Accumulutoren and Elek- 
tricitdtswerke-A.G. corm. W. A. Boezxe and Company, 
Germany.) 
1325. Macutnes for Cieantna Fisre, A. H. Death, 
London. 
1326. Pirg or Rop Wrencues, R. Spencer, Birken- 


head. 
1327. Rims for Wueets, H. G. Tippett and J. Smith, 


Liverpocl. 
1328. Makinc up Rotts of Cor, J. Benedikt, Liver- 


0) 

1309. Apparatus for HARDENING Woon, G. F. Lebioda, 
Liverpool. 

1330. Writinc Casgs, J. D. Lynch, London. 

1381. CARBURETIING AppaRaTus, A. I. van Vriesland, 
London. 

1832. ReGuLATING Levgt of Fiurps, A. I. van Vriesland, 
London. 

1333. MaINTAINING LeveL of Fiuirs, A I. van Vrieslan¢, 
London. 

1334. ELECTRICALLY-ILLUMINATED Siaxs, W. L. Camp- 
bell, London. 

1335. Typewriter, S. Chapman.—‘A, R. Guest and BE. 
T. Richmond, Egypt.) 

1336. ScariFiers for BREAKING-UP Roaops, J. Marshall, 
London. 

1337. APPARATUS for TRANSPORT of STERILISED MILK, 
Compagnie Générale pour la Conservation des 
Liquides, London. 

1388. NiTRO-GLYCERIN ExpLosives, G A. Nahnsen, 
London. 

1339. Toy, W. Gray, London. 

1340, Toy, H. .J. Long, London. 

1341. .Puzziz, J. C. Barker, London. 

1342. Brakes for Locomotives, J. A. Strange, 
London. 

1348, Fasteners for Documents, &c., R. R. Burt, 
London. 

1344. RatLway SIGNALLING Apparatus, P. Buckley, 
London. 

1345. Winpow Fastener, C. G. Evans, London. 

1346. Fire ALarm, T. Whitmore, London. 

1347. Steam Borxers, T., H., and W. Walker, London. 

1348. Brakes, M. W. Mason, London. 

1349. Meta Prates, Hulse and Co., Limited, and H. 
Bates, London. 

1350. Avorpinc WasTE of THREAD, F. L. Wiichtler, 
London. 

1351. CanisTEeR for PREsERVING Provisions, W. Waller, 


mdon. , 
1352. Practne ToceTHEerR Raitway Maps, O. Mann, 
ondon. 

1353. Boats, A. J. Boult.—(L. Cailleaud, France.) 

1354. HypravuLic Workinc Macuine, C. Schumacher, 
London. 

1355. ANTISEPTIC OzONE PREPARATIONS, A. Spanger, 
London. 

1356. Horsrsuors, R. Klee and J. Wezel, London. 

1357. CoMBINING ORNAMENTAL REPRESENTATIONS, J. 
Wezel, London. 

1358. RENDERING Faprics WateRPRoor, J. Williams, 
London. 

1359. RecuLaTING Levet in Liqurps, K. Grosswyler, 
London. 

1360. Carson Drioxipr, H. H. Lake.—(J/. S. Stewart- 
Wallace, France.) 

20th January, 1899. 

1361. Gur Castinc Linge Damper, J. MacKenzie, 
Dublin. 

1362. Szwer Jornt, F. G.S. Ham and F. W. Slaughter, 
London. 

1363. VaLves, W. Mair, Dundee. 

1364. HorsgsHor, J. Kemp, Eastbourne. 

1365. ENorngk Revo.ution Inpicatoas, J. 8. Monro, 
Glasgow. 

1366. Drawinc the CHarce of Gas, W. Foulis, 


Ow, 

1367. Srormnc Eeos, J., A., and G. Lyons, Man- 
chester. 

1368. Fittinc Borties, J. 8. and E. 8. Corry, 
Glasgow. 

1369. Dravucuat for Furnaces, T. P. and H. 8. Moor- 
wood, Sheffield. 

1370. Stovgs, T. H. Whale, Birmingham. 

1371. ExecrricaL Drinkixc AppLiance, C. Miles, 
Bristol. 

1372. _ Lamps, W. G. Hills and A. C. Turner, Liver- 


pool. 
1378. Fireptaces, W. H. Sherburn, Belper, Derby- 


shire. 

1374. Sprnpies for Door Hanpies, W. B. Shorland, 
Manchester. 

1375. Guarps or Saretps for Circuctar Saws, A. 
Cook, Glasgow. 

1376. Means for Fittinc Borries, A. J. Smith, 
Taunton, Somerset. 

1377. Not Locks, P. R. J. Willis.—(S. Chambers, 
United States.) 

1878. Toys, W. Keach, Horsham, Sussex. 

1379. Heatine Serrines of Coppers, F. M. Maynard, 
Manchester. 

1380. Perpetua Motion Enarne, J. Fallon, Lcndon. 

1381. Process for HarpENING Castinas, J. S. Holme, 
Liverpool. 

1882. ‘‘CrnEcosmoRAMA,” R. A. G. Sanson, Glasgow. 

1383. Steam BorLer Furnaces, T. J. Jacombs, Man- 
chester. 

1384, DIsPLAYING ADVERTISEMENTS, A. G. Herbert and 
F. R. Baker, Birmingham. 

1385. ORNAMENTAL BucKLEs, E. Haynes, H. Walker, 
and B. Boffey, Birmingham. 

1386. Preventinc Rattway Biocks from Fane 
out, H. P. Farrer, Bradford. 

1387. Winpow Buinp CueEck, D. 8S. Bryden, Liscard, 
Cheshire. 

1388. FLASH-LIGHT for PHoTroGRAPHIC PurposEs, F. W. 
Emuss and M. P. Prout, Londen. 

1389, Saucers, F. Hepton and F. Hoar, London. 

1390. Boot-cLEANING Macuine, F. C. Zimmermann, 
Liverpool. 

1391. ScarF Pins, F. W. Girdlestone, London. 

1392. RecEPTACLES for PostacE Stamps, F. D. Elderton, 


London. 

1393. Urtnats for Inva.ips’ Usg, J. E. J. Baxter and 
A. B. V. 's, London. 

1394, Etectric Ciock, J. J. Stockall, sen., London. 

1395. Pipk WrENcHEs, W. White, Liverpool. 

1396. Hinegs, J. Williams, Birmingham. 

1397. Mart Carts, &c., W. J. and E. G. Parker, 

mdon. 

1398. ACETYLENE Gas GENERATORS, W. Osten and P. F. 
Nicoll, London. 

1899. HypRoGcEN Prroxipk, R. J. Yarnold, London. 

1400. Fiurp for PrREsERVING Meat, J. and J. W. K. 
Leiper, London. 

1401. ADMINISTERING MEDICINE to I> Fants, A. E. L. 
Wear, London. 

1402. VenTILaTING Hats, E. G. Hudson, London. 

1408. StanpaRpDs for SupportTinc Lamps, W. Soutter, 
Birmingham. 

1404, Pneumatic Tirkgs, J. Robinson, London. 

1405, CoIN-FREED MAacHINEs, F. . Johnson and 
M. H. C. Shann, London. 

1406. Gas Enarngs, J. Sander, jun., London. 

1407. Gas Enornes, J. Sander, jun., London. 

1408. ScrEw-cuttine Latues, F. E. Darker, London. 

1409. DRILLING Macutngs, C Hervey, London. 

1410. Scotcu for Wacons, &c., C. Glover, Haslemere, 


Surrey. 
1411, TREATING StREET Sweerrinos, A. J. de Blanc, 


mdon. 

1412. Boor SrretcueER, R. Teweles and G, Schlesinger, 
London. 

1413. Brrr, P. Callebaut, London. 

1414. ConTROLLING of SELF-PROPELLED VEHICLEs, J.W. 
Hall, London. 

1415. Ratsinc SunKEN VessELs, &c., A. E. Nilsson, 
London. 
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1416. Expriosion Enorngs, F. H. Smith, London. 

1417. Roap VrHICcLEs, T. Scott, London. 

1418. Kry for Securine Rats in Cuatrs, V. Symonds, 
London. 

1419. Macurivery for Sprvntna Corron, A. Metcalf, 
Manchester. 

1420. Sappies and Harness, E. H. L. Smith.—(@. L. 
Smith, India.) 

1421. Comn-FREED Apparatus, J. T. Scott, London. 

1422. Race Game, W. E. Christie.—(Oppenheimer and 
Sulzbacher, Germany.) 

1423. TRANSPORTING PassanceRs, &c., G. Castleden, 
London. 

1424. Screw Propeciers, R. T. Preston.—(W. H. 
Martin, Holland.) 

1425. Feepinc TaagaD in Looms, J. C. Fell.(C. and 
G. Brun, France.) 

1426. Canpyino Froir, J. Hoffmann and M. Walter, 
London. 

1427. Prutary Barrerises, W. Rowbotham, London. 

1428. WITHDRAWING Beer from BarRRELs, S. G. Mason 
and W. Snelgrove, London. 

1429. Hexts for Boots, G. Nayler, London. 

1430. Casgs for Carryine Eacs, A. C. Sharpley. 
London. 

1431. Supports for AccumuLator ELrcrropgs, F. 
Wiiste and F. von Rupprecht and C. von Rupprecht, 
London. 

1432. Coat Bricks, R. Tigler and W. Surmann, Bar- 
men, Germany. 

1433. Rotary Evorves, 8. Quincey, London. 


2lst January, 1899. 


14384. TetecraPpaic Revays, 8. G. Brown, Bourne- 
mout 

1435. Firur Tupes for Steam Generators, G. A. Nuss- 
baum, London. 

1436. AuTo-appER, R. C. Craig, London. 

1437. Tre-HoLpeErs, E. Ranyell, Beckenham, Kent. 

1438. Mecuanism for Drivina Cuiocks, 8. D. Neill, 
Belfast. 

1439. Erecrarc Lamp Hour Merrr, A. J. and W. F, 
Howard, Taunton. 

1440. Drivine Mecuanism for Cycirs, H. J. Yeldham, 
Sutton, Surrey. 

1441. Cyrcte Frame Dertams, G. H. Nedderman, 
0] , Lancs. 

1442. MovaBLe ADVERTISING SuHuTTeRs, L. Fletcher, 


igan, cs. 

1443. Towe-Keepine Device, J. Moore and C. Smethurst, 
Manchester. 

1444. Wixpine Yarns, L. Rivett and 8S. Oldham, Man- 
chester. 

1445. Drawtnc orr Brer from Vats, P. A. Lewis and 
C. Beal, Wolverhampton. 

1446. Apparatus for CLEANING Beer Pires, A. Bruce, 
G 


iw. 

1447. Burp Puuurys, A. A. Froude, Bristol. 

1448. Onsterric Instrument, C. F. Ponder, Glasgow. 

1449. Fastentnc Prins into Cycitr Cranks, W. Dun- 
canson, w-in-Furness 

1450. Tires for Roap Veutictss, H. F. Julian, Shaldon, 
Devonshire. 

1451. Key-Ho.e Guiprs, P. C. Jones, Guildford. 

1452. Ctotues Racks, W. Payne, Manchester. 

1453. CugarER Routers of Sprnninc Frames, J. Hill, 
Manchester. 

1454. Knirtina Macuine and Hosteky,G. F. Sturgess, 

icester. 
1455. Domestic FLEXIBLE Fire-avarp, J. F. Craddock, 


irming’ 3 
1456. TanvEs for the Usz of Inva.ips, C. E. McLaren, 
Manchester. 
1457. Sewinc Macurngs, J. E. Mackenzie, Muirtown, 
Inverness-shire. 
1458. Opgratina Ricmp SuRFAcE3 CARRYING PHoTo- 
GRAPHIC Virws, H. H. ks and P. B. W. Kershaw, 


London. 
1459. Troytna Macurines, R. Lister, Sutton, near 
Keizhley. 


1460. Tickst Puncues, J. 8S. Comrie, London. 

146!. Disptayinc Devices for Lapres’ Manties, H. 
Mansell and H. B. Harris, Liverpool. 

1452. Apsustine CycLE-pRivinc CHarns, W. W. Ward, 
London. 

1463. PorTLaND Cement, W. Joy, London. 

1464. Watcues, A. Smith and J. D. Williams, London. 

1465. Burron Fastreners, H. Spoer, London. 

1466. Taps, W. H. Moore, London. 

1487. Guass Tuses for THERMoMeETERs, T. Schellhorn 
and H. Rémer, London. 

1468. Monoazo Dyg-sturrs for Woot, O. Imray.— 
(The Farbwerke vormais Meister, Lucius, and Briin- 
ing, Germany.) 

1469. Securtne Covers of Pneumatic Tires, J. T 
Poplawsky, London. 

1470. Cartripcr for Sportinc Guys, J. Bertrand, 
London. 

1471. PaorocrapHic Cameras, G. W. Base, London. 

1472. Beartnc Enp of VeuHIcLte Axes, P. Dawson, 
London. 

1478 ATTACHMENTS on ORDNANCE, J. Ramsay, Erith. 

1474. Manvracture of Taregaps, J. C. Bolshaw, Bir- 


mingham. 
1475. CenrraL Bourrers for Rartway Venicies, W. R. 
8. Jones, London. 
1476. = Paintinc Macutnes, 8S. H. Holman, 
maon. 
1477. Macutnery for Sprxntna, P. P. Craven, London. 
1478. a Stove Priprs to Caimyeys, W. Fischer, 
ndon. 
1479. Supptyrsac Fort to Furnaces, G. Wilton, 
London. 
1480. - cael of Water Marks, R. Affeltranger, 
mdon. 
1481. Wire Latutne, P. Pick, London. 
1482. MoprricaTion of M1tk Casern, J. R. Hatmaker. 
—+(J. A. Just, United States.) 
1488. Automatic Evectric Rattway SIGNALLING, G. 
C. Mark.—(/. Mazel, France.) 


23rd January, 1899. 


1484. Strincep Instruments, ©. A. Hudson, London. 

1485. Apsustina Cray Suppry for Moutps, F. John- 
son, Leeds. 

1486. Construction of Marktna Gavuaegs, H. Naylor, 
Sheffield. 

1487. Erecrric Licht Wrre Castine, A. Davidson, 
Sheffield. 

1488. ADveRTISING Meruop, J. H. Stephens, Worcester. 

1489. YARN-WINDING Macuinzs, T. A. Boyd, Glasgow. 

1490. Szats for Omnrpuses, H. Fabian, London. 

1491. MetaLturaicaL Processes, A. 8. Plews and J. 
W. Worsey, Manchester. 

1492. TrzaTment of Ores, A. S. Plews and J. W. 
Worsey, Manchester. 

1493. Heatine by Evecrricrrty, P. John, Bristol. 

1494. Cottotypge Printinc Macutnes, A Coe, Brad- 


ford. 

1495. Werpine of Borter Pcates, W. Craig, New- 
castle-on-Tyne. 

1496. Or. Strong, J. Whitehouse and J. G. Billings, 
Evesham, Worcs. 

1497. Door Locks, The Hon. R. W. H. Rodney and 
W. M. Llewellin, Bristol. 

1498. Fzrprnec and Brininc Pump, D. A. Quiggin, 
Liverpool. 

1499. Raptat Dritiinc Macuings, R. Scaife, Burnley. 

1500. Course SicNatiine at Sza, J. Marshall, Rock 
Ferry, Cheshire. 

1501. Fotpinc Tastes for Capins, J. C. Walling, 


adon. 

1502. Evecrric Ionttexs, W. H. Derriman and W. E. 
Philbrow, Huddersfield. 

1508. Mrnsature Musica, Keysoarp, J. H. Major, 


mdon. 
1504. Tires to Prevent Sxrppine, A, Wingham, Tor- 
quay. 
1505. Trees, W. Meadows, London. 
1506. Nezpite for Warpinc Macuiygs, T. H. Bury, 
Nelson, Lancs. 


1507. Gzoorapuicat Cnarts, V. T. Murché, London. 
1508. Locks, E. J. Tonks, Willenhall. 


1509. Prrumatic Tires for VEHICLE WuEeEts, A. Craw- 
ley, Keighley. 
1510. LuctrerR Matcues, R. H. Jude, Newcastle-on- 


Tyne. 

1511. Sprrir Levet, H. Hassenpflug, Glasgow. 

1512. Supptyine Conysecratep Water, J, J. Bruns, 
jun., Glasgow. 

1513. Cement, F, Player and P. Holmes, London. 

1514. Apparatus for Drying Woot, E, Robinson, 
London. 

1515. Wrist Curr, H. Cochrane, London. 

1516, Heatixe Smoornine Irons, M. Lichtenstein, 
London. 

1517. Screw Sropper for Borries, W. G. Davies, 
London. 

1518. Curx of Consumption, B. Pollock, London. 

1519. Crank AX Le Bgrarrnes, W. Brown and W. 
Brown, Ltd., Birmingham. 

1520. Propuction of ACETYLENE Gas, T. R. Brewer, 
London. 

1521. Pygumatic Trres, A. I. Rath, London. 

1522. Dynamos, F. O'C. Prince, London. 

1523. Treatment of Cast Iron, F. O'C. Prince, 
Lendon. 

1524. Moror-stgerine Apparatus, E. Brillié, London. 

1525. Curr ApsustrrR, ©. Cooper and A. B. Werrett, 


mdon, 
1526. Kvecrric Merers, G. W. Walker, London. 
1527. Puoroarapaic Dark Stipes, G. R. Nicholls, 


mdon. 
1528. TsouserR Srretcners, F. R. Baker, Birming- 


am, 
1529. Mgasurtno [NstRUMENT, F. H. Nalder, E. Thomp- 

son, and R. F, Curtis, London. 
1580.. Winpow Guazrxo, 8. J. Mercer, London. 

1531. Hat-rormina Macuings, R. J. Lyoch, London. 
1532. Sopa Water, S. Hercezsg and J. Derekas, 
London. 
1588. Heatine Apparatus, W. Defries and V. I. Feeny, 


mdon, 

1534. Or. Lantern, H. T. Baker and A. T. Boon, 
London. 

1585. Propuction of Acety. Compounps, H. E. New- 
toa. The Farb:nfabriken vorwa 8 Friedrich Bayer and 
Co., Germany.) 

“Coryzor,” M. Ravizza, R. Schiénlin, and L. 
Sarason, London. 

1537. Preventinae Drip of Ligs1p Enatnes, W. Oliver, 
London. 

1538. INcanDEscENT Boprgs, M. Koblenzer, London. 

1539. Bracers, A. Cross, Buxton. 

1540. Suroicat APPLIANCE, A. Tertis, London. 

1541. Musica, Key Finper, R. B. Muir, Purley, 
Surrey. 

1542. Susptvipep SuHeert Rvusper, W. A. Force, 
London. 

1543. WHEELS for Castors, J. Harrington, London. 

1544. Macutne Gun and Carriaae, W. H. Fitz-Gerald, 
London. 

1545. Governina the Cootrna SurFack 
pENsERS, H. Kirkham, London. 

1546. Emposstye Dies, R. J. Copas, London. 

1547. Sketcuinc Device, A. A. Bartholomew and A. 
J. Wall, London. 

1548. MerHop of Propvcina Prints, M. H. Robins, 
London. 

1549. Boots, N. Thierry, Limited, and T. E. Penrose, 
London. 

1550. Brakes for VerLocrpepEs, Rudge-Whitworth, 
Limited, J. V. Pugh, V. A. Holroyd, and W. H. Nelson, 
London. 

1591. Busks for Corsets, E. Edwards.—(Z. Klingau/, 


Germany.) 
1552. Menpine Stocktas, E. Edwards.—(Z. Klingaus, 

Germany.) 
W. M. McDougall, 


in Con- 


BatTTERIEs, 
London. 

1554. Seconpary Batrery Prats, W. M. McDougall, 
London. 

1555. Dress Epoino, C. Paulitschky and J. Onder- 
scheka, Londor. 

1556. Pips Covupiines and Vatves, D. J. Reaume, 
London. 

1557. Treatine Rics, H. H. Lake.—(G. Locarni and W. 
Peters, Italy.) 

1558. Brick Presses, L. B. Kennedy, London. 

1559. SuBMERGED Heater, E. J. Byrneand C. L. Kemp, 
London. 

1560. BeL_t TEnsIonERS, A. Musciacco, London. 

1561. Boot Jacks, A. Ebner, London. 

1562. ATracHING Toots to Hanpxgs, W. H. C. Harrison, 
London. 

1563. LampsHapDE CuiP, G. Spicer and E. L. Rankin, 
London. 

1564. Brakes, A. Cohen, London. 

1565. Furnaces, E. H. Hurry and H. J. Seaman, 
London. 

1566. Coatina of Gum PasTiLitEes, B. 8S, Rowntree, 

verpoo', 

1567. Dreyinc Macutngs, E. Tobler, Liverpool. 

1568. Ovens, C. Hawkins, Birmingham. 

1569. Weavinc Macuine Reep Bars, G. Williams, 
Birmingham. 

1570. Lamps, H. Lucas, London. 

1571. Lamps, J. W. B. Wright and J. H. Woodroffe, 
London. 

1572. Corn-FrEED Mecuanism, J. Mason and The 
Mutoscope and Biograph Syndicate, Limited, 
London. : 

15738. — Bricks, H. Werths.(P. Kleber, Ger- 
many. 

1574, Gas Propucer, M. Taylor, London. 

1575. Drivine Gear for Bicyoies, H. 8. Watson, 
London. 

1576. Cycie Sappiz, J. Fryer, London. 

1577. Door CLosgrs, A. E. Durrant, London. 

1578. Buckies, H. Gardner and J. C. Stevenson, 

on 


1579. REPRopuctna Music, &c., C. W. Nystrom, 
London. 
1580. _Manuracture of Roiiers, E. Murmann, 


London. 
1581. CoaTine Pipes with Enamet, E. F. G. Pein, 

mdon. 
1582. FARE-INDICATING AppaRaTus, F. W. G. Bruhn, 


mdon. 
1583. PLacine Mrinina Macuines, R. 8. Steely, 
London. 
1584. Brakes, V. E. Doremus, P. T. Wall, and H. A. 
Siebrecht, London. 
1585. Gas, W. H. Wheatley.—(4#. H. Hardy, United 
States.) 
1586. Umprecias, F. E. Smith and A. Pilfold, 


mdon. 
1587. Typg-sETTING Macuines, A. J. Boult —(F. B. 
Converse, jun., United States.) 
1588. Stoves, T. H. Eulass, London. 
1589. Spanners, W. H. Sorfleet, London. 
1590. CaRD-cLOTHING Macuinrs, E. and E. Schwartz, 
London. 
1591. Luacace Carriers for Bicycies, M. von Bernd, 


mdon. 
1592. RatcHet Devices for Motors, G. W. Goebel, 
London. 3 


1593. Extinavisuers for Lamps, W. E. Archer, 
London. 


24th January, 1899. 
oes ene, F. Thould, Upton-on-Severn, Worcester- 


shire. 

1595. UMBRELLA Frame, W. Corah, jun., J. Coran, and 
W. Newton, Birmingham. 

1596. Back Fork Enns for Cycizs, T. W. Gorton, Bir- 
mingham. 

1597. ADVERTISING APPLIANCE and Time InpicaTor, C. 

. B. Sangster, Birmingham. 

1598. Mrtatiic Supports for Evectric Liauts, G. 
Howson and W. Barnes, jun., Sheffield. 

1599. Friction PLatE for Horse Cottars, C. McCallum, 
Glasgow. 

1600. Macuiners for Fiturinc Borties, W. Denham, 


-— Saver and Setriina Tank, J. D. Wilson, 

radford, 

1608. Provipina Dry Sxats for Ventcies, F. J. 
Gerard, London. 

1604. Rotary Cy.inpers, T. E. Jones, London. 

1605. Ratsine and Low#rine CarriacEe Windows, T. H. 
Wrigley, Manchester. 

1606. Rotary Morors, T. Anyon and H. Sidebottom, 
Manchester. 

1607. HyprRocarson Burners, P. R. J. Willis. —(A4. 
A, Arnott and W. A. Granville, United Stat,s.) 

1608. Box for CARRYING Provisions, W. H. and B. H. 
Jones, Wolverhampton, 

1609, Feep-waTER Fire-Bar. L. Williams, Pontypridd. 

1610. OurLet Screws for Wargrina Cans, J. Bates, 
Wolverhampton. 

1611. Macningry for Sawina Strong, J. T. Pearson, 
Burnley. 

1612. ae Reautators for [Ncunators, J. B. Everall, 

mdaon, 
1618. Excentric Cranks, T. F, T. Fischer, Coventry. 
1614. CvcLe Bearinos, T. Sumner, Newton-le- Willows, 


cs. 
= Mixture for Srarinrinc Giass, A McEwan, 
Ww 


1616. CentTRIFUGAL Pump, H. B. Barlow.—(J. Moore, 
Victoria.) 

1617. MECHANICAL SLipg, E. Appleby and A.C. Thomas, 
Birmingham. 

1618. ELevator, J. Buchanan and G. F, Thompson, 
Liverpool. 

1619. psustiIna Boots, J. Bianchi, Newcastle-on- 


e. 
= TRansMITTING ELecrric Power, R. Baird, 
1621. 


cape. 

1622. Ciip for Usk in Maourynery, H. and W. Cliffe, 
Keighley. 

1623. Winpow Sasu Fastevers, C. Spilsbury, Bir- 


om. 
1624. Mxpicine Laset, H. D. Fitzpatrick.—(F. W. 
Bates, United States.) 
1625. Compress for DeveLopine the Hanns, F. Newman, 
London. 
= eat Brake for Cycues, R. Milligan, 
ic 


Ww. 
LLERS for Usk in Macutnery, G. A. Dennis, 


a 3 
1627. InsuLators, J. Treleaven, British Columbia, 
1628. Botriinc Process, J. H. Smith and H. Lomas, 


Birmingham. 

1629. Over-poot, C. B. Green and G. Ellis, 
London. 

1680. THREE-FLANGE WueEt, D. Dennis, Surbiton, 
Surrey. 

1631. Hyprant, G. H. Dunlop.—(W. J. Hampson and 


W. J. Halliday, Victoria.) 

16382. Stream GENERATOR, 
Southey, London. 

1633, Gamer, J. Johnston, Glasgow. 

1684. Burners, A. J. Boult.—(H. E. Shaffer, United 
States.) 

1635. Penstocks, F. J. Otis, London. 

1636. Harr Binpers, G. Lichtenfeld and 8. Anyz2wski, 
London. 

1687. Couptines, A. J. Boult.—(J. B. Forayth, United 
States. 

1688. Irnonine Faprics, A. G. Brookes.—(W. A. E. 
Henrici, United States.) 

1639. Gun-caRRiaGk Brakes, A. Reichwald.—(F. 
Krupp, Germany.) 

1640. Cookive and Heatina Ranoes, W. Houghton, 
Birming! . 

1641. Purirication of Pottutep Waters, H. Tulloch, 


E. J. Clubbe and A. W. 


mdon. 
1642. Hixagp Pranororte Actions, G. Greenway, 
mdon. 
1643. Spegp InpicaTors for Tramcars, H. F. Parshall, 


m. 
1644. Toy, F. R. Baker, Birmin 4 
1645. Tupes, F. H. Young, London. 


1646. DispLay Tapies and Cases, E. C. Boeckh, 
Birmingham. 
1647, VAPOUR~-GENERATING Apparatus, J. Jérger, 
mdon. 
1648. Comprnation Toracoo Box, C. W. V. Bridge, 
London. 


1649. Cask Stave-cuttinc Macuingery, A. Welin, 


on. 
1650. = ae for Seep SHELtERs, C. M. Stanford, 
mdon. 
1651. Cuttine up Megat, T. Williams, jun., London. 
1652. Lusricators, H. H. Lake.—(7. Zavuba and Co., 


Germany.) 
1653 Borr_e Stoppsrs, C. C. H. Eppers, London. 
1654. Boxina Gioves, W. G. Wood, London, 


1655. CLEANING FILaMENTOUS Sunstancegs, J. D. Morel, 
London. 

1656. Lirts, R. C. Smith and J. Cruickshank, London. 

1657. Hermeticatty Seatinc SHeet Mertat Cans, E. 
Norton, London. 

1658. Conversion of Merattic Leap into Leap Oxrprs, 
H. H. Lake.—(A. W. Southard, G. Cook, and H. A. 
Clark, United States.) 

1659. Propuctna Carpontc Acip Gas, L. Clement, 
London. 

1660. Metatiic Sterpers, J. Abbott, London. 

1661. MgpictnaL OrntMeEnt, T. Butler, London. 

1662. Gioves, A. Stiasny, London. 

1663. ComPpresskED Foop for Horsgs, G. D. Coleman, 

on. 

1664. Manuracturt of Bricks G. A. Boisselitr and 
V. C. Laurent, London. 

1665. ApJsusTaBLE VaLve for Srgam, H. Weeren, 
London. 

1666. ConpENsING Motors, L. B. White, London, 

1667. Carson Dioxipe Enoinegs, L. B. White, I ondon. 

1668. Carbon Dioxipg Motors, L. B. White, London. 

1669. CaRnBoN DIOXIDE-OPERATED Enatnz, L. B. White, 
London. 

1670. Motors, L. B. White, London. 

1671. TyMPaN-sHIFTING Mecuanism, H. E. Newton.— 
(R. Hoe, United States.) 

1672. Money Tits, The Empire Cash Register, Ltd., 
and N. Collins, London. 

1673. TeLepHongs, H. F. Blackwell, jun., and M. A. 
Blackwell, London. 

1674. APPLIANCE for BraTinc Mats, C. J. England, 


on. 
1675. VecrTaBLe Masners, C. V. Winkle, London. 
1676. Winpows, R. J. Treleaven, London. 

1677. Proputsion of Sxips and Boats, G. Lewis, 


London. 

1678. ALKYLISED Uric Actps, G. W. Johnson.(C. F. 
Boehringer and ne, Germany. 

1679. TreaTMENT of Fiax, M. H. Smith. London. 

1680. Decortication of Parts of Fisre YIgLDING 
Pants, M. H. Smith, London. 

1681. Ventcre for the Cotiection of Dust, M. A. Weir, 


ndon, 
1682. Lintno for Lavatory Basins, F. C. Armstrong, 
mdon. 
1688. Etecrric Arc Lamps and Fans, J. Melzer, F. 
Haffner, and M. Koch, London. 
1684. AUTOMATICALLY AcTUATING the Brakes of RaIL- 
way Venicies, A. A. Cholodkowsky, London. 
1685. Matttna, E. 8. Beaven, London. 
1686. Erevator Car, A. Paterson and A. North, 


on, 
1687. Petroievm Bicycte, P. A. P. Rey, London. 
1688. Frurers, C. D. Abel.—(D. Claassen and Co., Ger- 


many.) 
1689. | Treg, J. Miskolezy, London. 
“> gag Cotour Stampinc Presses, 8. F. Sproule, 
mdon. 
1691. Tannina Hipgs and Skins, T. H. L. Bake, 
London 


1692. Fin en’s ‘‘Filtre-Rapide” and 
** Anti-Calcaire ” mpany, Limited.—(J. A. 
Maignen, United States.) 


1693. Brakes for VeLoctrgpgs, V. Franz, London. 
1694. ALLoys of Inon, H. H. Grenfell, Lond 








ax. 
1601. Stzam Traps, J, Butterworth, Pendlebury, near 
Manchester, 


e on. 
1695. Biouses, A. J. Boult.—(Za Société Guimbert and 
Besson, France.) 


ee 


1696. Brakes for Cycixs, &c., E. D. N, 
London, : , Geert, 
1697. ELxctricat Apparatus, W. P, Thompson.—(y, ¢ 
Thompson, United States.) : 
1698. IonitING Matongs, C. R. Andersson and A 0. 
Andersson's Fabriks Aktiebolag, Liverpool. =" 
1699, PuorogRapaic Lensgs, H, D. Taylor, Liver, 


l. 
i7bo. Sueits and Foss Firrinas, H. P. Hurst, Liver, 
1701. Sroprer Mounts for Borrixs, J. Glover, Bir. 


mines. 
a oTors, J. Holloway and W. Gerring, Birming. 
am. 








SELECTED AMERICAN PATENTS, 


From the United States Patent-ofiice Oficial Gazette, 





614,866. Avromatic Ferpixa MECHANISM oR 
DRILLInc Macaings, W. EB. Hotchkiss, Courtland, 
Ala.—Fided, January, 12th, 1898, 

Claim.—In a drilling machine, an automatic feed 
comprising a frame having a drill mounted therein, 
and means for operating it, a vertically-slotted threaded 
shaft supporting said frame, a ratchet collar surround. 
ing said shaft, and loose vertically thereon, and having 
a feather engaging said slot, a sleeve surrounding said 

















shaft carrying a pawl and oscillating means for engag. 
ing said pawl with said ratchet and means for adjusting 
the throw of said paw] with respect to said ratchet for 
the purpose of regulating the speed of the feed, 
substantially as described for the purposes set forth. 


615,239. Anri-Vipration Lamp ror INCANDESCENT 
Licnts, @. S. Barvows, Philadelphia, Pa.—Filead 
May 4th, 1896, 

Claim.—{1) The bination in an i ent gas 
burner of a spring support constructed to carry the 
mantle and prevent lateral and vertical vibrations 
thereof, with a loose lap connection constituting a 
universal joint and supplying gas without interference 
with the described action of the spring support, sub- 
stantially as described. (2) The caination in an 


[615.239] 


a 








j) 

















UL 
LLY 


S\/4 
= 


incandescent gas burner of a spring support for the 
burner cap constructed to prevent vertical and lateral 
vibrations of the mantle, and a Bunsen tube loosely 

ted to an opening in the cap and constituting 4 
universal joint for supplying without interference 
witb the described action of the spring support, sub- 
stantially as described. 


615,311. Compounp Enotine wITH ReGULATOR FOR 
SUPERHEATED Steam, W. Schmidt, Ballenstidt, 
Germany.—Filed March 80th, 1896. ’ 

Claim.—In a compound engine. the combination 
with the high and low-pressure cylinder, the receiver 
and the parts between the latter and said cylinders, of 

a reheater combined with said receiver, said reheater 

being connected on the one side to the live steam 



































conduit of the engine, and at the other side to the 
high- cylinder L, of the same, the receiver 
space r Set high one side win — 
exhaust s pe v of said “pressure : 
L and at the ps side with the steam inlet pipe s of 





the low- ure cylinder Li, for the purpose 4 
described. . 
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THE OIL ENGINE FOR MOTOR CARS, 
No. V. 

Exuaust gases have always, whether there is complete 
combustion of the explosive mixture in the engine or not, 
been in evidence from an oil engine. They need not be 
visible and they need not smell, although there is a con- 
siderable chance of both—unless special precautions are 
taken—but there must be a tendency to noise, owing to 
their pressure and rapidity of travel from the exhaust 
valve. The noise should be entirely stopped by some 
means, and necessitates the passage of the gases through 
vessels in which they ‘are allowed to expand to atmo- 
spheric pressure. Owing to the great heat of these gases 
their pressure is greatly reduced if they are merely cooled. 
It is purely a mechanical matter to provide the lightest 
and most compact exhaust box, which can allow most 
rapid expansion and quickest cooling, and deliver the 
gases at no higher pressure than that of the atmosphere. 
‘Although smoke and smell are not necessarily present, 
vet with some fuels they are sure to occur; and if the 
engine, through any cause, should run badly, the chances 
are even greater. Smoke and smell may accompany 
either one of two things—incomplete combustion of the 
combustible portions of the mixture or the presence of 
some incombustible or slower- burning product; the 
former means incorrect adjustment of the hydrocarbon, 
and the latter inferior or unsuitable fuel. It is very 
desirable to provide means for preventing either cause 
from giving unpleasant effects. Mr. New has found 
that the device shown in Fig. 19 effectually checks any 











Fig. |O—EXHAUST SMOKE BURNER 
A Exhaust pipe and jet from engine. 
B Air inlet non-return valve. 
© Combustion chamber. 


smoke caused by the first mentioned of these. It 
consists of a chamber, arranged close to the exhaust 
valve, through which the exhaust gases are allowed to 
pass on their way to the exhaust box. Owing to their 
entering at high velocity, they inject a certain amount of 
air through a non-return valve, and, being still at a very 
high temperature, are able to obtain sufficient oxygen to 
complete their combustion in this vessel, if they still 
contain any unburnt combustible particles. The non- 
return valve prevents any leakage of gases; an air pipe 
leading to it may be arranged in such a manner that no 
noise escapes when the valve is open, although there is, 
in usual practice, no need for this arrangement. It is 
advisable to insulate the exhaust gas nozzle from the 
vessel in order to allow the former to get hot as soon, 
and remain as hot as, possible. In order to render the 
exhaust gases after cooling and expanding as harmless as 
possible, they should be treated chemically. There 
appears to be no reason why ordinary scrubbers should 
not be used for this purpose. 

The explosive mixture requires to be constant as 
regards richness, with any particular fuel, and utterly 
independent of compression or engine speed, in order to 
obtain complete combustion. A measuring and positively 
delivering pump—or similar device—conveniently provides 
the exact amount of oil required for each suction stroke, 
but does not necessarily ensure a homogeneous mixture, 
which is also very necessary. The measuring device 
ought, therefore, to deliver the oil proportionately during 
the whole time that the airis travelling through the valve 
—see Fig. 11. It is important to notice this, as otherwise 
trouble may arise and efliciency be lost. With a high- 
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Fig. II-DIAGRAM OF CORRECT OIL DELIVERY DURING 
INTAKE STROKE 
A Air curve, 
B Oil curve. 


With any ordinate C od = constant. 
on 


speed engine very little time exists for the mixing of the 
air and gas inside the cylinder, and consequently this 
precaution becomes necessary. If an oil pump with a 
variable stroke is worked by the engine’s cam shaft, so 
that a proportionate delivery, during the suction stroke, is 
maintained, then the variations in stroke control toa nicety 
the oil feed, but without altering the homogeneity of the 
mixture. 

Governing.—This is by no means an easy matter to 
arrange for an explosion engine with any degree of satis- 





faction, because a perfect governor should compel an 
engine to run at any desired speed irrespective of its load 
—from nil to full load. We have already seen how com- 
paratively difficult it has been even to enable an engine 
to work at any desired speed, apart from load considera- 
tions. 

The mere fact of there being so many variables, any of 
which affect the output of the engine, renders it difficult 
to decide upon the best method of governing. Many of 
those apparent methods, however, would involve less 
efficiency, or would upset other variables, as has 
been seen; the remainder are comparatively few in 
number. It is, nevertheless, not easy to arrange a 
perfect governor for an oil engine; probably the best 
method is to allow it to act upon more than one variable, 
in order to obtain the best average working with high 
efficiency. 

To govern an oil engine there are five possible methods, 
viz.:—(1) Missing explosions entirely; (2) connecting the 
governor to a brake which absorbs—or stores—an 
surplus energy, over and above what is actually required, 
thus making the engine always work at full load; (8) 
varying the richness of the mixture; (4) varying the 
compression of the engine, and (5) varying the stroke of 
the engine whilst either keeping the compression constant 
or not—in the former case the amount of mixture varying 
proportionately. 

The first of these is essentially bad, though, curiously 
enough, the one most in use, because—as has been 
explained—many vital variables become changed when 
intermittently using, and ceasing to use, the engine as a 
generator of energy. Another reason for its avoidance 
is that it essentially causes vibration and unequal 
working. 

The second method appears to be inefficient at first 
sight, but in practice gives excellent results, with smooth 
working, and regular conditions of all the variables. It 
is, however, difficult to make use of the surplus energy, 
even if stored, without further complication, which is 
undesirable unless attended with other advantages. That 
the engine is working at its most efficient load, and 
that the total oil consumption of a motor-car even thus 
fitted is very small, are points in its favour; the wear 
and tear of the brake is not sufficient to render the device 
impracticable, as the brake itself is easily replaced. 

The third method—that of varying the richness of the 
mixture—is necessarily bad, as it leads to incomplete 
combustion and a risk of missing ignitions, followed by 
explosions of previously unignited charges in the exhaust- 
box. The range also through which this variation can 
regulate the power of the engine without missing fires 
is comparatively small. We may, therefore, dismiss this 
system as being impracticable. 

The fourth—varying the compression of the mixture— 
which may be done either by varying the amount which 
is taken into the cylinder or by altering the size of the 
combustion chamber, enables certain ranges of output to 
be made. The efficiency, however, is lower at lower com- 
pressions, and the temperature in the combustion 
chamber also varies appreciably. For motor-car work, 
the range of power available by this means of control is 
not sufficient. This method, therefore, may be considered 
excellent for moderate ranges only. It has the merit of 
being effected without necessarily great complication. 

The fifth method—variable stroke of engine—especially 
with constant compression, in which case the output of 
the engine is proportional to the stroke, is without doubt 
the most perfect theoretical means of regulation. The 
practical application, however, is not easy, particularly 
in order to obtain sufficiently wide ranges for motor-car 
requirements—full load to absolutely nil. There are two 
ways in which this system can be applied :—(1) Mechanic- 
ally varying the stroke of the piston, relatively to the 
crank pin and connecting-rod, by means of a variable 
leverage device—or even varying the throw of the crank 
pin—the distance to which the piston travels back towards 
the end of the cylinder being varied also if the com- 
pression is to be kept constant; and (2) throttling the 
inlet valve or otherwise regulating the amount of mixture 
which is adinitted, the oil feed also being varied pro- 
portionately to suit the air. In order to keep the com- 
pression constant in this case, the actual path in which 
the piston travels in the cylinder, i.e., the size of the 
combustion chamber at the back dead centre, must be 
altered slightly ; this latter may be done by varying the 
length of the piston-rod, if a crosshead is used, or of the 
connecting-rod. An alternative method would be to vary 
the position of a movable cylinder end or cover. This 
nidtied of varying the stroke—in effect—of the engine, 
has the great advantage of allowing a more complete 
expansion during the working stroke, when the engine is 
working at its lower loads, besides being a less complicated 
mechanical arrangement, 

That this system of regulation has many practical 
difficulties is evident, but that the result would warrant 
a certain amount of complication is beyond question. 
Considering the results obtainable, we find that few of our 
vital variables are changed in such respects as would 
cause irregular working. The maximum temperature in 
the combustion chamber is unaltered in degree, although 
the size of the chamber is changed. Any self-firer is con- 
sequently unaffected. The compression is the same, and 
the actual time taken by each of the engines’ functions 


is similar; though, of course, less extent of work in each. 


is done. The efficiency is high at all loads, and tends to 
be higher at the lower loads, owing to the greater ex- 
pansion allowed. It is true that such matters as the 
exhaust gas pressure—and temperature—undergo change 
of degree, but these are of minor importance, and are 
unlikely to affect the engine seriously. 

Having now considered the-various possible methods of 
governing the engine and the merits of each, let us consider 
by what possible combination of some of them aperfect and 
thorough regulation could be obtained. We can assume 
that variable stroke would regulate from full load to, say 
approximately, one fourth full load, variable compres- 
sion from there—one-fourth full load—to, say, about one- 





sixteenth the full load, and a brake applied for lower 
loads or no load. This brake action has a particularly 
convenient advantage for motor-car work, because when 
the vehicle is travelling downhill, not only is no power 
required of the engine to drive the car, but the car itself 
actually helps, if y gear is left on, to drive the engine ; 
hence, if regular working of the engine at minimum 
load is permitted, the brake on the engine would not only 
absorb the engine’s work, but would also automatically 
control the speed of the vehicle. This, then, is, roughly 
speaking, the perfect theoretical governor for explosion 
engines. How far practical application can satisfactorily 
realise it remains to be seen. It is, of course, understood 
that an oit engine governor, since variation of engine 
speed is desired for motor-car work, should be, while 
running, adjustable by hand as to the speed at which 
it regulates the engine, and that such alterations in 
speed must be accompanied by corresponding adjust- 
ments of the timing ignition device. This necessi- 
tates a mechanical connection between the governor 
and the ignition device control—see Fig. 12. In the 








Fig. 12—VARIABLE SPEED OIL ENGINE GOVERNOR 
(Diagrammatic) 
A Centrifugal governor. 
B Ignition device cam connected to governor. 
C Hand-control lever pivoted at fixed point F, varying normal 
speed of engine. 
D Fly-wheel brake, representing any form of engine control. 
E Ignition device. 


foregoing remarks, governing, irrespective of speed, has 
been considered. Since, however, the output of an ex- 
plosion engine is approximately proportionate to its 
speed, each explosion being assumed to be similar in 
effect, irrespective of speed, a further method of govern- 
ing, and one which may prove most suitable for motor 
car use, exists. The combined use of a variable speed 
gear with a variable speed engine renders the governing 
of the latter possible in the manner above indicated. 
There are several unavoidable changes which are liable 
to occur when working an oil engine, and which may 
require slightly altered adjustments. Amongst these 
are variations of the atmosphere, variations of fuel, 
losses of compression— through mechanical defects, 
wearing, or less effective lubrication of the piston. An 
extremely convenient means of regulating for these is 
shown in Fig. 13. The chain which drives the cam shaft 





Fig. 13-CHAIN-TIGHTENING DEVICE WITH CAM SHAFT 
ADJUSTMENT 


Engine shaft. 
Dise keyed on cam shaft. 
Pins carried by disc. 
D Drag links coupling disc B to chain wheel E 
Chain wheel carried at end of lever F. 
Hand lever pivoted concentrically with cam shaft at G. 
Fixed pin. 
Spring jockey pulley. 


HO=acoOW> 
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is provided both with a tightening arrangement and with 
a jockey pulley, which latter is pressed against the slack 
side of the chain by means of a spring. The tightening 
gear enables any stretching of the chain to be taken up 
without altering the relative position of the cam shaft to 
the crank shaft. The jockey takes up any slack which 
may be given to the chain, and varies the relative position 
of the cam shaft. 

In order slightly to alter the period of the valve, &c., 
actions, it is only necessary to adjust the tightening 
arrangement; this may be done while the engine is 
running, and then locked in the best position. 

Such a general regulator is a most convenient attach- 
ment to an engine, and, although it need never be used, 
its cost is quite small and its construction simple. 

Before leaving the subject of this regulator, it may le 
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well to point out that, for a theoretically perfect high- 
speed oil engine, and one which would work equally 
well at any speed—within wide ranges—the engine’s 
speed governor should be connected to it in such a 
manner that as the speed of the engine increases the 
cam shaft would assume a relatively earlier position to 
the crank shaft. This provision is probably not com- 
mercially necessary. 

General design.—The points already considered are the 
most important, but there are naturally minor matters 
which cannot be neglected. In these high-speed en- 
gines the wear and tear on the mechanical parts is very 
great, the output, moreover, is extremely high, considering 
their size, and the reciprocating and revolving parts tend 
to wear unevenly in their brasses. Ample wearing sur- 
faces are consequently necessary, together with adjustable 
brasses wherever possible, and ample lubrication. The 
cams or equivalent devices for operating the valves, 
and the two to one reduction gearing—between the main 
engine shaft-and this cam shaft—must be so constructed 
as to avoid any suspicion of backlash, and the cams 
themselves, together with the levers working the valves, 
must have large rubbing surfaces and no play or wear ; 
it is remarkable what a difference even a very little back- 
lash will make to the output and general working of the 
engine. The balancing of the engine, soas to avoid vibration, 
is highly desirable, but not easy to arrange without undue 
complication. To arrange two such cylinders with their 
combustion chambers in connection with each other—or 
one chamber common to both—appears to be the only way 
of obtaining anaccurately balancedengine. Suchadesign 
is difficult without complicated cranks, connecting-rods, 
&e. For motor-car work total weight of engine is im- 
portant and also space occupied; since the fly-wheel 
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Fig. 14 


really takes up most room, it would be convenient to 
arrange it as centrally about the other portions of the 
engine, as possible. As a general idea of the kind of 
arrangement really required, a double-cylinder balanced 
engine is diagrammatically shown in Fig. 14. Although 
crude and requiring considerable modification, it may 
serve as an example to further explain the directions in 
which oil engines are capable of vast improvement for 
this work. 
CONCLUSION. 

For the reasons given and as a result of investiga- 
tions, which have led to the foregoing remarks, the writer 
is convinced that the oil engine has a wonderful future 
before it. The natural advantages of fuel efficiency over the 
best obtainable with steam engines, are so marked that it is 
only necessary to obtain an equally flexible, reliable, and 
easily controlled oil engine in order to reverse its present 
relative position with the steam engine, in the matter of 
the number in use. About one-half the fuel is necessary 
for generating the same power. For motor vehicles it 
appears to have an almost immediate and uncon- 
tested supremacy for all but the heaviest traffic, and 
to be capable of holding its own with steam for even this 
work. It is true that a convenient, simple, and efficient 
transmission gear is more necessary for an oil engine, 
whose maximum output is equal to that of an equivalent 
steam engine plant, but a larger size oil engine would 
neither weigh more nor take up more space than such a 
steam plant; in order to reduce these factors to a 
minimum, variable transmission gearing is necessary in 
either system. It is true also that the oil engine is 
apparently non-reversible, and at present not self-starting; 
the former may be found inherent, or rather to involve 
greater complication than is necessary with external 
gearing—for the same purpose—but the latter does not 
appear on the surface to be insuperable. Self-starters 
are now used on slow-speed gas engines, in which an 
initial explosive charge is ignited at atmospheric pressure, 
and they seem to be thoroughly satisfactory. A similar 
arrangement for high-speed oil engines—the igniter also 
vaporising the first oil charge by heat—is well worth 
trying, and would very possibly prove successful. . 

It is evident that for a complete consideration of this 
subject, a careful investigation of the requirements and 
precise working conditions of the motor car are necessary. 
The whole question of variable speed gearing, automatic 





interactions between engine and gear-changing mechanism, 
and any possible auxiliary, or storage of power combined 
systems should be gone into most thoroughly. These 
further points, however, would render these articles ab- 
normally lengthy, and must therefore be omitted— 
possibly to a later time. 

Although high-speed engines have been more par- 
ticularly mentioned in these articles, it is evident that 
this consideration of the subject applies also to stationary 
or slower-speed engines. The stationary cil and gas engine 
of to-day is sufficiently good to warrant its very general 
use, and gives great satisfaction ; that it is unable to meet 
motor-car requirements indicates that limitations to its 
general use for all purposes exist. The possibilities of the 
small oil engines at high speeds are infinitely easier to 
realise in practice with larger and slower-running ma- 
hines, and the writer is fully convinced that most excel- 
lent results would be obtained by the application of the 
improvements indicated in these articles, to all these 
explosion engines. 








THE DUTIES OF NAVAL ENGINEERS. 
No, I. 

As a considerable amount of publicity has of late been 
given to the demands of the naval engineer officers for 
redress of their grievances, and as there is a great num- 
ber of people who, though much interested in naval 
affairs, have not the remotest idea of what an important 
part these particular officers play in the game of our 
national defence, a synopsis of their life on board our 
ships of war set out in a few articles may prove instruc- 
tive and of general interest at the present time. 

We will deal with this subject as much as possible under 
various headings, though the engineer’s duties are so con- 
glomerated that of necessity the phases which are thus 
presented will merge at times into one another. We 
will, as a starting point, consider the responsibility which 
rests solely upon the shoulders of the individual who is 
officially styled the ‘‘ engineer officer’ of a man-of-war, 
but whom, to prevent confusion, we shall call the ‘‘ chief 
engineer,” by which appellation he is the more familiarly 
known in the Navy, regardless of what rank he may 
hold. In connection, then, with the responsibility of the 
chief engineer, we will name the parts of a ship which 
are placed under his care, for the keeping of which in a 
state of efficient working, and as far as may be, of readi- 
ness for immediate use, he is held directly responsible. 
They are as follows :—(1) The propelling machinery of the 
ship and boats; (2) all auxiliary machinery for whatever 
purpose fitted ; (3) all pumps, with their connections and 
attachments; (4) all distilling apparatus; (5) all gun 
mountings and torpedo carriages; (6) all steam and 
hydraulic pumping and other engines for loading and 
working the guns, for supplying ammunition and for 
turning turrets, barbette platforms, &c.; (7) all ventilating 
engines, valves, trunks, &c.; (8) capstan engines and 
shafting, windlasses, steering engines, and steering gear ; 
(9) steam winches and gear for hoisting in boats; (10) 
all water-tight doors and flaps, sluice and drain valves ; 
(11) steam fire engines, and all fire-main connections ; 
(12) instruments and gear for telegraphing signals in 
connection with the machinery ; (13) Whitehead torpedoes, 
submerged torpedo discharge tubes, &c.; (14) all air- 
compressing machinery, with its connections throughout 
ship; (15) electric light engines and dynamos; (16) all 
flooding arrangements in connection with the magazines 
and ship’s compartments generally; (17) the double- 
bottom compartments and hull of the ship generally ; 
(18) all refrigerating apparatus. Now, the chief engineer 
is not only responsible for the mechanical efficiency of 
these appliances, but he has to superintend and provide 
for the actual manipulation of them. It may be asked, 
after a careful study of these eighteen headings, ‘‘ What 
responsibility, then, remains for any of the other officers 
of the ship to assume?” Leaving out the element of com- 
mand, the reply must be, ‘“‘ Very little.’ There are the guns 
themselves, the anchors and cables, the boats, the furniture 
and woodwork generally, and the cook’s galley; but even 
to these the chief engineer adds an auxiliary contribution, 
as will be seen above. And, in addition, he is responsible 
for the proper carrying out of the clerical duties of his 
department, which, when he has not sufficient officers 
under him to permit of one being spared to assist in this 
important item, he has to do himself, and in a battleship 
it would occupy at least one-half of his time. It is in 
this connection that the engineers have asked for a 
qualified writer to be attached to their staffs, so that the 
chief engineer may be released from this portion of his 
duty, and so be freer to devote more of his attention to 
the administration of his department, for it seems a costly 
absurdity for so highly educated and expensively trained 
an officer to have to spend so much of his time upon 
office work, which could be quite as efficiently performed, 
and far more economically, by an ordinary, or at least a 
mechanical clerk, whilst the country would profit con- 
siderably by the acquisition of several hours per day of 
extra professional attention on the part of the chief 
engineer to his practical duties. We have not yet even 
exhausted the responsibilities of this officer, for he is also 
in charge of the vast quantities of stores appertaining to 
his department, and finally he is responsible for the 
professional training, detailing, and discipline of the men 
of his department, who vary in number according to 
the size and class of ship, amounting in some of our most 
modern vessels, to between 200 and 300 in number of all 
ranks and ratings. We will deal with these duties 
later on, pointing out some of the disabilities under 
which he labours in these respects. Anyhow, enough 
has been stated to prove that the position of chief 
engineer is no sinecure, and that this officer has enough 
to occupy a large proportion of the daily twenty-four 
hours in the execution of his duties. It must be borne in 
mind that he is held personally responsible for everything 
under his charge, so that if he value his position, such as 
itis even at present, he must give his entire personal 








attention to almost every detail, for if he be not intimately 
and thoroughly acquainted with the minutest details of 
his masses of machinery he will not be able to rely on 
that expected and necessary response to his efforts at the 
crucial hour of a naval engagement, or even of violent 
stress of weather. To assist him in carrying out his 
multifarious duties he has under him a staff of engineers 
and assistant engineers, varying according to the size of 
ship from five and six of these ranks combined down to none 
but owing to the dearth of junior engineer officers, nearly 
always the two or three most junior of these on his staff 
are only in the stage of completing their education. They 
cannot be regarded as of much assistance until they haye 
put in two years of sea service, and could not be placed in 
positions of any responsibility at all before that time hag 
expired, so that they are rather a drag than an assistance 
to him, as he has to train them in their duties. These 
young officers should, of course, be borne on the books ag 
‘additional to the complement for training,” but the scar. 
city above referred to of young engineers in the Navy will 
not at present admit of this. When a ship goes into com. 
mission the chief engineer will apportion the duties of 
his department amongst his engineer officers, making 
each one responsible to him for a certain part, such 
as one for hydraulic machinery, which is a very important 
factor, requiring constant attention ; another for torpedoes, 
submerged tubes, and electric light engines and dynamos; 
another, perhaps, for capstan engines, steering gear, 
steam-boats—four of which are often carried of a compli- 
cated type, double bottoms, and so on. But in addition 
to these special duties, these officers have their numerous 
general duties in the department which will require due 
attention further on. 

The senior engineer, as the officer next in rank to the 
chief engineer is called, assists the chief generally to 
supervise the whole, and is specially responsible for the 
propelling machinery and disciplinary portion of the 
work. Although the word responsible is used, it must be 
clearly understood that only the chief engineer, as head 
of the department, is regarded as really responsible, his 
juniors only being held fesponsible to him. Many people— 
not any engineers, we hope—are under the impression that 
when a ship goes into port, the engines being at rest, the 
engineers have nothing to do but loaf about. To dispel 
this illusion is not a difficult matter. The captain on 
these occasions informs the chief engineer how many 
days or hours the ship is likely to remain, then this 
officer, who must needs be a man of decision and great 
resource, must decide as to what is the most necessary 
work to take in hand, for after a voyage there are always 
a hundred and one things to put to rights. There are 
repairs of all sorts which obviously cannot be done 
whilst the engines are at work, adjustments to make, and 
parts to be examined; while to read through even 
half of the regulations respecting the examinations 
which the Admiralty require to be made on every 
available occasion would terrify most people, all 
these have to be recorded. Then there are the boilers 
to prepare for another voyage, and the very necessary 
cleaning up of the whole department, which he must see 
satisfactorily done. Then there is the important matter 
of coaling to arrange and prepare for, and this practically 
reduces his time for repairs and examinations by one 
day, as all hands are now-a-days employed in this evolu- 
tion. All the while is steam being kept up for electric 
lighting and pumping purposes, hoisting boats in and 
out, and for the very important hydraulic machinery, 
which is constantly kept at work for the necessary drills 
with the heavy guns. Over all this the chief engineer has 
to exercise a keen vigilance; he is frequently sent for by 
the captain to receive orders, or to report progress, and 
all the time must his clerical work be kept going, or it 
soon will get hopelessly behind. Whilst other officers are 
enabled to get ashore to stretch their legs and seek 
recreation, the chief engineer's services can seldom be 
spared from his duties until an advanced hour, and often 
not then, and except in very quiet times after a long spell 
in harbour, he seldom has the pleasure of viewing his 
fellow-creatures on shore by the glorious light of day. 

Sufficient has been said to emphasise the importance 
of the chief engineer’s position, but before concluding 
this section, a few words as to what his position actually 
is may be instructive. The rank of the engineer officer 
in charge of a man-of-war’s machinery may be one of the 
three following, fleet engineer, staff engineer, or chief 
engineer, according to the length of his service. If of the 
highest of these, he wears upon his arm three gold stripes, 
and ranks with a commander, a man much his junior in 
years ; but his rank is only “relative,” and it is difficult 
to see what the object of this “‘ relation’ may be, because 
he has none of the powers of the commander, he is classed 
as a civil officer, which deprives him of all power of com- 
manding his own men even, unless they be actually in the 
engine-room when anorder is given. His orders can always 
be over-ridden by the commander, who, in larger ships, 
is only the second in command, or by any officer of the 
executive class—or, to take an extreme case, in the absence 
of any executive officer, by any warrant officer or man of 
the seaman class. The importance of his duties has 
been sufficiently demonstrated to show that the adminis- 
tration of those duties is of essentially an executive 
nature, and that the term “ civilian officer’’ can in no sense 
apply to him, so that the demand for the alteration in 
classification is but just and necessary. The same 
applies to the ranks of staff engineer and chief engineer ; 
the former holds the “ relative rank” of lieutenant of 
eight years’ seniority, the latter ranks ‘‘ with—but after 
—the same officer ” relatively. Relative rank carries no 
title with it; the bearer, though a military unit of a 
fighting service, is only designated as ‘ Mr.,” which is 
found to be a drawback in enforcing authority upon men 
who are not for the most part capable of much discrimi- 
nation. But as this subject will again be referred to, it 
will be as well to leave it for the present, and we shall 
in a future article describe the duties of the various 
grades of engineer officers at sea and in connection with 
the compl-cated routine work of our ships of war. 
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130 THE ENGINEER 
DISCUSSION OF THE MECHANICAL THEORY | Required the speeds of vessel corresponding to the | change into :7980 and ‘0838. Thus values of— 
OF STEAMSHIP PROPULSION. following Logs. of piston pressures :— Log. # ee ee a 
By Rosert MansBL, Past President of the Institution of Logs.(P +r p)= 272807 ., 2°1468 .. 19079... -1°7811_..  1°6700 . 
Engineers and Shipbuilders in Scotland. Log. J = "8258 .. «82S 2. «SAS... «BBS .. = “82HB] - Log, 7. = °7080 .. °7080 .. °7980 ..  *79%0 
In continuation of the subject of my paper in Tur] ,,. aa a Re Pe wae aa ed a. <x .. “a . em 
Differences = 1°4549 .. 1°8215 .. 1°1721 "9558 .. 8442 Differences 11481 .. 8424... 6149 = 2263 
ENGINEER of October 14th, 1898, page 363. It having Log. do. = 1628 1) "1207 2.0000 1. -1°9800 1) - 1-264 la _*.. ome : i ee vee 
been shown, by the direct application of Newton’s pre- | Pt. o.gs1g | _o ae | =2°8518. .. - 2°8518 Se es ere eee 
. } , Log. *071 2°8513 ..-2°8518 .. -2°8518 Log. V 4 ae ore caus oe 
cept, we are furnished with a double valuation of the - * gs Vahey 3608 Ree ern 
power E, involved in the propulsion of a given vessel at ne “oie am 7 2a. Ba Sad + on” * — : Game as by data, 
the speed V, nautical miles. Thus, E = ¢ (P + P!) N. ae ai By formule. These examples may be tabulated in one definite form 
> 7 ‘bservatin= 20°49 ., 18°S# —.. IGSL 1B" ree Sk : ee 
=@RV. Diferences = 0-0 1 at LOO 1 O08 5, oon | Of equation as follows 


In the second member of the first, we have a cylinder 


function, involving only, areas and stroke of pistons, and 
Watt's divisor 33,000, or ¢= ao The mean diagram 


pressures on a unit of the pistons, in pounds per square 
inch, (P + P') = f 10¢-")V, The revolutions of the 
engine shaft per minute, N = m V 10"V. 


Hence, Log. E = Leg. @ (P + P') N = Log. atau? “i 
+ Log. V + Log. 10*Y, by summing Logs. of the second 


members. 
Also, we have, Log. N = Log. m + Log. V + Log. 10". 


22 
Writing - 5G f m= 6, and taking differences. 


: E dy 8 -¢ wae 
. u = % J ; Log. 10‘ n)V — 
We have, Log N Log 21,010 t + Log. 10 


Log. . + (a—n) V, or making V explicit. 
ve 
, 4 E 
1) . . . \ = L _—— . 
; a-—n | > N se 
Which may be put in the form— 


5) 
m)° 


(m E)4-" (P+ Pl) a-" 
—sne.3. + <= . 
8 SN) Log. | -_ 
Or, in the better working shape— 
1 ( 


) 
9 5 = i > _ L 
(2). ae See Log. (P + Pi) Log. f | 
And we may equally apply (1) or (2), as may be best 
suited to the trial data under consideration. 

This singularly concise and simple formula for the 
speed of vessel, involving the mean diagram piston 
pressures for the speed, and f the steam pressure on the 
pistons, at which, under the circumstances, they would 
begin to move. In other words, Morin’s frictional con- 
stant modified by the effect of the Poncelet current in 
which the propeller is acting; this current itself being 
modified by a small quantity » in the divisor (a — n), 
which represents the slip variation effect. 

Hence the statement, the speed of the vessel, in 
nautical miles, is directly as the difference of the 
quantities Log. (P + P') and Log. f; or, equally, the 
2. And, 
inversely, as the value of the small quantity (a — n). 

This will be found in agreement with all experience ; a 
suflicient justification of itself, and of the general formulas 
for the power, piston pressures, and revolutions correlated 
therewith, viz. E=b V 10*¥ (P+ P!) =f 10¢-V, 
N =m V 10"Y. Whence we derive, as in the foregoing, 


difference of the Log. ratios, Log. = and Log. 


EK _ b , a ro. 
Log. is Log. — +(a—n)V. Or, Log. E = Log. ms N 
+(a-n)V. 
. Bias d? s 
Now, Log. — N = Log. : 
as 8 on °8: 91 010 7 N 


That is to say, the amount of indicated horse-power of a 
resisting steam pressure /, acting upon the pistons moving 
at the speed corresponding to N revolutions per minute 
of the engine shaft. Hence, the precept which I have 
often enunciated and illustrated, the power to propel a 
vessel at the speed V nautical miles, is equal to the power 
expended on the Poncelet current modified value of 
Morin’s constant, as a pressure upon the pistons, moving 
at the speed of piston travel, when this has been further 
multiplied by the number, of which the common loga- 
“a a s ‘f a-n)V 

In symbols, E 31,010 FN 10! : 
Examples of application, No. I. H.M.S.S. Warrior. 
Values of f and (a—n) 2°858 lb. and ‘0858 respec- 
tively. Required the speed of vessel when the piston 
pressures were 48°77 and 25°31 lb. respectively. Then— 


rithm is (a—n) V. 











Log. (P + P}) = 1°6883 .. . * wn 1°4032 
Log. f ee dee eee ee 4560 
Differences a. a ee *9472 
Log. do. a, — 1°9764 
Subtract, Log. "0858 = -2°9835 .. — 2°9835 
log. V es 1°0429 
; V = 14°36 bat sae. on ee 


These speeds are exactly those observed; I, however, 
have not quoted the mean speed, as I have shown in my 
former letter that its data presents incongruities. The 
revolutions and power are certainly overstated. Take 
another example, the merchant steamer Merkara, in 
which the data of four speeds were noted. 

Example No. II., s.s. Merkara, in which values of f 
and (a—m) were 7°831 lb. and ‘07525 respectively. 
Required the speeds of vessel when the piston pressures 
were 73°30, 53°55, 38°12, and 22°79 lb. respectively. 
Then— 








Logs. (P + r p) = 2°8661 .. 1°7967 .. U°SOl .. 1°8877 
Log. f = ‘8939 .. ‘8939 ., 8939 .. 8989 
Differences = S712 .. 8848 .. “6872 ..  -4688 
Logs. do. = -J)°9874 .. ~1°9216 .. -1°8371 .. -—1°6664 
Subtract, Log. '07525 = -2°8765 .. -2°8765 .. -2°8765 .. -—2°8765 
Leg. V = 1109 .. 1°0451 .. “9606... “7899 
rs V= 12°91 ~ 2 . Ts. eae 
By formula. 
By observation = 12°91 9°20 6°20 


“Authotity, the late Mr. Wm. Denny. 
Example No. III., H.M.S.S. Edgar, in which values of 
f and (a—n) were 6°696 lb. and ‘071 respectively. 


Here we have practical agreement in four out of five 
speeds. It is very much more likely that the second 
speed was 18°60, and not 18°84 as reported in data. 
The excess of about one-quarter knot, if a fact, must 
have been due to some alteration of circumstances which 
did not affect the other trial speeds. I have further to 
observe, the speed is not a directly obtained quantity. 

It is supposed to be corrected for tidal and wind drift 
errors by a rough approximate method of means which 
at low speeds may cause errors of twice this amount. 
While passing over shoals, or even getting into the wake 
of other vessels; may induce changes in the Poncelet 
current, or sternward flow of the water displaced by the 
vessel's movement, and in this way, the condition stated 
at the outset, that there should be no change of circum- 
stances during the trials, is violated. I have for long 
pointed out that, in screw-propelled vessels, changes in 
the Poncelet current do occur, without being recognised, 
much less explained and allowed for; and when the 
range of trial speeds is great, there may be two or three 
critical speeds for such changes. In the sequel, I may 
quote an example ; meanwhile, take the other form for 

he er E b 
_* a-—n oe. N Log. m 


No. IV.—to the data of H.M.S.S. Terrible, in which 


, and apply it—Example 





b : 2 is - 
Log. — and (a—n) are 1°2130 and *05115 respectively. 
me 
Required the speeds of vessel when :— 
Log. £ 2°8580 .. 2°8166 .. 2°2608 .. 1°8985 
Log. . = 12180 .. 1°2180 .. 1°2180 ..  1°2130 
m 
Differences = 11459 .. 1°1086 .. 10478 .. — *6855 
Logs. do. = “0590... “0428. *0202 .. -1°8360 
Subtract, Log. ‘05115 = -2°7089 .. -2°7089 .. -2°7089 .. —2°7089 
Log. V = 13501 .. 1°8889 .. 1°8118 ..  1°1971 
is V= 22°395 1. 21°57... 20°48 =... 18°40 
By formula. 
By observation = 22°40 os 4 


. 048 .. 18 
Practically the same. 

Example No. V., H.M.S.S. Edinburgh, in which 

b 


m 


Log. — and (a—n) are ‘7960 and ‘06836 respectively. 


Required the speeds of vessel when :— 


Log. 4 = 1°8830 .. 16006 .. 174602... 1°2979 
Log. 2 = 7960 .. 7960 .. ‘7900 .. “796 
Mm 
Differences = 100299 .. ‘8136 .. ‘6782... “5019 
Logs. do. = 0886 1. -1°9104 |. -1°8284 |) —1°7006 
Subtract, Log. ‘06836 = ~2°8343 |. -2°8343 |. -2°8348 |. -2-2348 
Log. V = 1°2088 .. 10756 .. °9986 .. —*8658 
<Q V= 15°99 |. 11°90) 3. 9°85) 1. 7-84 
By formula. 
By observation = 15°99 c< ee -- 9°85 : 


Exactly lite. 

Example No. VI., H.M.S.S. Collingwood (high speeds), 

in which Log. : and (a—n) are *2409 and ‘1045 respec- 
m 


tively. Required the speeds of vessel when :— 





Log. = 2°0007 .. .. 19781 .. .. 1°9177 
Leg. ! = ‘2400 .. .. °2409 .. .. *2400 
we 
Differences = 1°7808 .. .. 1°7872 .. .. 1°6768 
Log. do. = ee re *2245 
Log. °1045 =-1°0191 .. ..-1°0191 -1°0191 
Log. V = DO: 2... EF . « 2a 
tt V= 16°84 “615 =... =... :16°046 By for- 


By observation, PF same. (mula. 
Again, H.M.S.S. Collingwood (low speeds), in which 


Log. = and (a—n) are °7240 and ‘0744 respectively. 


Required the speeds of vessel when— 








Log. © = 19177 .. 1°6655 .. 174858 .. 1°2837 
Log. 2 = ‘7240 .. ‘7240 .. ‘7240 .. °7240 
ma 

Differences = D007 2. “O95 .. “3 » “RG 
Logs. of do. = ‘0770 ..-1°9788 |.-1°8818 2, -1°7518 
Subtract, Log. ‘0744 =-2°8716 1)-2-8716 |) -2°8716 1. -2°8716 
Log. V - 1°2054 .. 171022 .. 10102 .. “8802 

By formula. 

V = 16046... 12°655 10°24 7°59 


The same as by trial data. 

Example VIL., Italian Royal Navy s.s. Lepanto (high 

speeds), in which Log. . and (a—n) are 1°2635 and 
me 


‘05302 respectively. What are the speeds of vessel 


corresponding to— 





Log. - = 2°9874 .. 2°1501 .. 2°1058? 

Log. >. = 1°2685 .. 1°2685 .. 12635 
ne 

Differences “9789 .. °8866 .. °8423 
8. do. -1°9885 ..-1°9487 ..-1°9255 

Subtract, Log. 09302 — -2-7144 1-2-7144 2) -2°7144 





Log. V = 1°2641 <. 1°2248 .. 1°2011 
. V = 18°375 «.. 16°76 ~—..:15°89  Sameas by data. 








Again, the same vessel, at low speeds, Log. = and (a—n) 





H.M.S.8. Warrior Log. . = ‘T714 + *0858 V 

S.S. Merkara » = °5005 + *07525 V 

H.M.S.8. Edgar » = 6863 + ‘071 V 

H.M.S.S. Terrible 1°2180 + *05115 V 

H.M.S8.S8. Edinburgh Pe “7960 + *06836 V ' 

H.M.S.S. Collingwood *2409 + °1045 V at high speeds ) 


Changing at 16°046 to ma *7240 + °0744 V_ for low speeds { 
I.R.N.S 8. Lepanto ” 1°2635 + *05302 V at high speeds ) 
Changing at 15°10 to sy» =. *7980 4- *0838 V_ for low speeds f 
H.M.S.S. Prince Consort » 10075 + *05753 V for low speeds | 
Changing at 11°6 knots to ,, 3504 + °1162 V forhighspecds { 


In these the first term of the second member is the 


2 Fig J. : 
HMSS Warrior 
































@ 
b) 
% 
3 
. cA =? 4 
% 3° 2 3 
a Log.¢ Line 201 5 
4. 
sea f} lt 
2 or z 
> RK, 
Po aS 





value of Log. fo which will be seen to be the value of 
ue 


Log @ s 
* 21,010 
pistons at which, under the circumstances then ruling, 
they would begin to move. Note the marked difference 
in the cases of the Collingwood and Lepanto over, or 
under, certain speeds. And referring to THE ENGINEER 
of March 4th, 1898, page 208, there will be found my 


f, in each case, being the pressure upon the 
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calculations upon the trial data of H.M.S.S. Powerfu', 
in which occur two such changes as follows :— 


H.M.S.S. Powerful. 


E _ +8340 + +077 V at low speeds. 


Log. td 
‘- = 1°0320 + ‘061 V from 12-4 to 21-0 knots. 
» «= —1°6075 + °126 V above 21°0 knots. 

I have pointed out, these treble values are, I believe, 
invariably associated in the trials of swift screw vessels 
over a great range of speeds, viz., torpedo boats and 
destroyers. Such changes are not an “ efiect of waves,” 
but a result of changes in currents in the water in which 
the propellers are acting. The resulting greater or less 
expenditure of power thereby occasioned, doubtless, is 
made manifest in the resultant effect of greater or less 
waves produced; but causes are not explained by nor 
ought to be confounded with effects. 

The graphical representation of trial data presents 
remarkable phenomena, to which, and to the inferences 
inevitably consequent thereon, for many years I have 
earnestly, if unsuccessfully, endeavoured to direct atten- 
tion. Referring to Figs. I. and II. following. 

Draw a straight line as co-ordinate or speed axis, on 
which, with any suitable scale, measure from the origin 
O, the various observed trial speeds of the given vessel. 
Draw ordinates through the “se and the various speed 
points, both above and below the axis. Upon the upper 
side of each speed point, with a suitable scale, set off the 
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—_—— 
s of the common logarithms of the corresponding 


bom pressures for that speed. Again, poe to the 

i des ’ 
speed axis, at the distance Log. ¢ = Log. ar oie draw 
another straight line, and from where it cuts the 


ordinates, with the same vertical scale, measure down- 
wards the values of Log. N for the respective speeds. 
If these data have been carefully obtained, and the 
eircumstances of trial suffered no alteration, each of the 
et of points will be found to fall in a perfectly definite 
straight line, and the distance between these lines, 
measured along the ordinate by the same scale, will be 
the logarithm of the power required for the speed, corre- 
sponding to that ordinate. See this as shown on I’ig. I. 
for Warrior and Fig. II. for M erkara. = 

Another mode of graphical illustration is even more 
suggestive of the relations between the elements of the 
problem. It is as follows. Refer to Figs. III. and IV., 
same vessels and data as in Figs. I. and II. Draw the 
speed axis, mark off the trial speeds, and draw ordinates 


Fig ll. 
AM.S.S Warrior 























through them, as in foregoing precept. On the under 
side ordinates, measure from the speed axis the values of 
Log. V, and complete this curve, which at any point will 
have Log. V as its distance from the axis. | Note, this 
curve will be the same in all vessels}. Next measure 
upwards, from this Log. V curve, the values of the 
common logarithin of the powers for the speed, corre- 
sponding to the ordinate; also the values of the loga- 
rithms of the revolutions, or Log. N. As in the fore- 
going case, we have the values of Log. E, and Log. N 
each falling in a definite straight line. 

By the principles of co-ordinate geometry, a straight 
line is perfectly defined when we know the value of the 


Fig lV 
SS Merkara 
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ordinate at the origin, and the natural tangent of the 
angle which the line makes with the co-ordinate axis. 
These two quantities are obvious upon, and can be 
lueasured or calculated from the foregoing described 
diagrams. And, since the logarithms of the piston 


N’ and 


pressures, and the logarithms of the ratios, 


E 

= when treated in this way, necessarily develope in 

straight lines, the ordinates at the origin, or values of 

the quantities Log. f, Log. 4, Log. m, and Log. * are 
m 


determined, also the natural tangents of the angles 
Which these lines make with the speed axis. The lines 
being completely defined by the equations :— 


Piston pressures line : Log. (P + P!) = Log. 7 + (a-n} V 

Gross power line Log. : = Log. b + aV 

Revolution line Log. ie Log. m+ nV 

V 

Ratio of the preceding two : Log. ; t= Lag: b eee lane 

Whence, obviously Say OY ge: { Log. 
\ (a - n) t N mJ 
Also Log b = Log. OS im 
And I b : d? 

40g. — = Leg. t-test: r. 
8 m ae g 21,010" 








| @ Speed Ax!S 
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These equations are completely resolved by correct 
data of a vessel’s trials at two speeds; only subject to 
the condition that no change of circumstances takes 
place at a speed intermediate to these two test speeds. 
The test of this is, the data supplied by these speeds 
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will fall in the same straight line with the data obtained 
from another speed intermediate to them. Also, at any 
intermediate speed point V, it will be seen, the ordinate 
measured from the V curve to the Log. E line, is the 
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value of the logarithm of the power for that speed, and 
is made up of three portions ; first, the Log. V; second, 
the Log. 6; third, the remainder, which, divided by the 


| abscissa or value of V, would be the natural tangent of 
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the angle which the Log. E line makes with the axis ; 
hence, being denoted by a, the value of this third part is 
aV; and we have Log. E = Log. V + Log.b + a V, 
and by anti-logarithms E=6V10°Y, a simple and 








obvious deduction from the fact that correct data, wil 
be found to yield points ranging in straight lines. 
In illustration, I have added a number of figures of 


these Log. < lines in a number of vessels, for some of 
P 


which numerical calculations will be found in this paper. 
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Figs. XII. and XIII. show the effect of changes of circum- 
stances ; instead of falling into the same straight line, 
we have distinct indication of these data spots changing 
into another line with a markedly different ordinate at 
the origin, and angle of inclination to the axis. The 
causes of this have been already indicated, viz., altera- 
tions in direction and amount of the Poncelet currents 
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in the water, in which the propeller is acting, influencing 
the value of the quantity f (Morin’s constant), and, con- 
ne 6 #8, 

sequently, the value of the coefticient —.— s 
juently, the value o c cien m= 21,0107 
equally indicated, by variations in the exponential co- 


Also, 
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efficients of V in the various transcendental equations 
which I have advanced, which, I venture to state, 
neither competent mathematician nor mechanician will 
challenge. 
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It is essential, of course, to make full allowance | mountain, reaching its end point on the plateau, well known 
for the inclemency of the weather = — high a gg as being ry “m6 a in Park summer months 

a sane As peel Ane ae . , | more especially so up to the time when the tunnels will be | The last portion o e line, leading to the summit : 

Wa pitt te the pet gto hoe Sears - pres mere driven re pee ts into the mountain to afford protection from | Jungfrau, will consist of a ventieal shaft fitted ware 
anekaom pant opened of She euibaeny pregnete } pee names cold and storms to the plucky band of workmen and their | lift. The total length of the line will be 123 kiloms, the 
of the Jungfrau, with reports by various gr meee S65 on leaders. The line once being an accomplished fact, the | maximum gradient 26 per cent., the gauge 80 cm., the mini 
the project, furnished by M. — a a . rag 6 gets | security of the traflic will be sufficiently guaranteed, as we | mumcurve of a radius of 60m. ‘There are to be intermediate 
—_ chairman of oe Pangan Rameny yee, Se: se | find it to be on the Mount Pilate and the Gothard Railway ; | stations at the Kiger glacier, on the Miger, and on the Monch 
Swiss Federal Council. | the curved tunnels of the latter, for instance, will find a | and stopping places at the galleries near the Grindelwald and 

General report.—As you are aware, there have been three | counterpart in our design. So much appears to be pretty | (‘uggi glaciers. As motive power it is proposed to use elec. 


projects for the Jungfrau Railway, all starting from the upper | certain, viz., that the first, or original, project deserves the | tricity. The Triimmelbach, or, as an alternative, the Lauter. 





THE JUNGFRAU RAILWAY. of the line. 
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Lauterbrunnen Valley, in existence for some time—those o 


Members of the Alpine Clubs will be enabled to reach the 
summit of the Eiger from Eiger Station in comparatively 
short time. Similarly, being saved the exertions of a diffi- 
cult ascent, and starting from the Jungfrau in a south- 
westerly direction, they will have a much better chance for 
the grand glacier tour across the Aletsch glacier and up the 
Kggischhorn. In addition to this main alignment of the 
railway an alternative route has been worked out for the 
first 8 kiloms., according to which the whole line would be 
shortened by 1°5 kiloms. and the tunnels by 1°85 kiloms., 
and your applicant begs to request that, when the plans have 
Leen investigated in detail, he may be allowed to have the 
final selection of one or the other alternative for his align- 
ment. In the second design the tunnel lies 157°5 m. below 
the Jungfraujoch. Both these alternative lines fall almost 
entirely within the boundaries of the Canton of Berne, only 
near the Jungfraujoch and for the highest section they touch 
upon territory of the Canton of Valais. 

Technical report. — The Station Scheidegg being the 
starting point of the contemplated railway, the same 
class of permanent way has naturally been chosen for 
the new line. The gauge is 80cm., the minimum curve of a 
radius of 60 m., the maximum gradient 25 per cent., the con- 
structive details of the permanent way are identical with 
those of the W.A.R. The whole length of the line, according 
to the first project, is 12°4 kiloms., that of the alternative 
line being 10°9 kiloms. The open line and length of tunnels 
measure in the first project 2150 m. and 10,250 m., in the 
second 2500 m, and 8400 m. respectively. In the first design 
the curves amount to 25-9 per cent., in the alternative design 
to 47-2 per cent. of the total length of the line. As motive 
power it is proposed to use electricity. The tunnels will 
probably be lit up by electricity at given intervals, at the 
turn-outs this will be done inany case. The hydraulic power 
is to be gained from the Triimmelbach, the Lauterbrunnen 
Liitschine, or the Grindelwald Liitschine. The tunnels are 
to be of 12 square metres in cross section, and the costs were 
calculated at 40f. per cubic metre. Wherever possibie, head- 
ings or ventilating shafts are to be driven, leading from the 
tunnel to the surface of the mountain. They will also serve 
the purpose of facilitating the removal of the tunnelled 
material ; but if the cost of constructing them should prove 
to be prohibitive, the proposed station at the Eiger will at 
least fulfil that purpose. The railway is to be built and 
opened at first as far as this station only, which can be done 
in two years. Later on the upper portion—Higer-J ungfrau—of 
the line will be taken in hand, requiring another two years to 
complete the undertaking. 

General considerations.—It may be remarked here that, 
generally speaking, neither for the original nor for the alter- 
native project any difficulties of an extraordinary nature 
would have to be overcome. The geologists have certainly 
to be consulted yet as to the question whether the dip of the 
tunnel of 105m. below the snow - covered saddle of the 
Jungfraujoch may be considered as sufficient, or whether 
there is a risk of driving into a sheet of ice, the consequence 
of which would be a very costly alteration in the direction of 
the line. If it should be considered advisable from the out- 
set to drive the tunnel about 50m. deeper than originally 
intended, the gradient from the Eiger Station to the solid 
block of the Jungfrau would be reduced from 5 to about 
4 per cent., and would be increased from there to the 
terminal station on the plateau from 25 to 27 per cent., 


whicb, however, would be of no consequence in the working | and will finally curve round the uppermost solid block of the 





preference, owing to the fact that the intermediate station, 


Net earnings = ee on ; 
which, on a capital of 7} millions, would produce 5°16 per cent., say 
5 per cent. 

Technical considerations.—The task to be accomplished is 
a formidable one, but not an impossibility. It is not a mere 
phantom of the brain. Considering the formation of the 
mountain, the line indicated by Mr. Guyer-Zeller must be 
acknowledged as an exceedingly happy choice, and I doubt 
whether a better solution of the problem could be conceived. 
It is an ideal one, and shows an unusually well-trained eye. 
The selection of places for the intermediate stations must 
also be highly commended. The practicability of the rail- 
way will be guaranteed by the construction of tunnels as 
soon as the snow-line is reached, and by working the trains 
by electricity. Greater feats of engineering have been 
accomplished ; the othard Tunnel, for instance, is longer 
than all the tunnels of the Jungfrau Railway taken together 
will be, and the gradient of the Jungfrau Railway will not 
be half as steep as those of many Swiss mountain railways 
already in existence. Once the surveying of the line has 
been carried through in a thoroughly reliable manner, there 
can be no further doubts as to the practicability of the 
project. In other words, the Jungfrau Railway is techni- 
cally possible. As most of the technical details have already 
been fully investigated by competent engineers, we may 
consider them as disposed of, and will now pass on to the 

Esthetic considerations.—These may be summed up in 
two questions: Will the mountain scenery be disfigured by 
the building of a railway? Will that exquisite charm 
hovering over the Jungfrau range suffer from the incursion 
of a railway? The questions we may at once answer by a 
decided ‘‘ No,” as the railway will run in tunnels all the way, 
and will thus remain invisible. 

Message from the Swiss Federal Council to the National 
Assembly on the line.—In his address, dated December 20th, 
1893, Mr. Guyer-Zeller, of Zurich, representing a company 
about to be formed, has petitioned us to grant him the con- 
cession for a railway from Scheidegg to the summit of the 
Jungfrau across Mount Kiger and Monch, and he has supple- 
mented the pages sent in at that time by another application, 
dated February 13th, 1894, to which he has added a new 
general plan and vertical section meant to supersede the 
former ones. The following extracts are taken from these 
documents. In his general report the applicant refers to 
three previous projects for a Jungfrau Railway, designed by 
Kéchlin, Locher, and Trautweiler, all of these taking the 
upper Lauterbrunnen Valley as the starting-point of the line; 
but for technical and other reasons these plans have been 
abandoned. The opening of the Wengern Alp Railway has 
created the basis for a new undertaking, the project now 
lying before you, and for which, with regard to the probable 
traffic returns, the same propositions may be said to be valid 
as those adduced with the former designs. The line will 
start from the Scheidegg Station of the Wengern Alp Railway, 
will run on the western slope of the Fallbodenhubel, and will 
make straight for the foot of the Eiger glacier. Thence it 
will turn due east, and later on due south, in a tunnel 
winding round the solid body of the Kiger as far as Kiger 
Station—about 3200 m., above sea level—which is to be laid 
open by galleries similar to those we find along the Axen- 
strasse. The tunnel will then continue in a straight line to the 
Ménch Station; from there it will fall in the direction of the 
Jungfraujoch, keeping 77m. below the surface of the ridge, 





brunnen or Grindelwald Liitschine is to supply the hydraulic 
power. The tunnels are to be lit up by electricity at con. 


Trautweiler, Kéchlin, and Locher—but there are few left who | which is to be opened up by large apertures in the rock, will 
would not doubt the feasibility of these schemes, on account | be situated on the south side of the Jungfrau group. Of the | venient intervals, in any case at the turn-outs. Wheroyer 
of the technical and other difficulties they offer. By the | 35 000 tourists who were carried up to the Scheidegg during | possible, cross-cuts, to be used as ventilating shafts, are to he 
opening of the line Lauterbrunnen-Scheidegg-Grindenwald, | ¢h¢ first summer after the opening of the W.A.R., it may | driven, leading from the tunnel to the surface of the moun. 
or “ Wengern Alp Railway,” the basis has been created be safely assumed that 10,000 at least would have visited the | tain; these will also serve the purpose of facilitating tho 
| for the project I now lay before you. The fact hardly | station on the Minch that is to be, offering, as it undoubtedly | removal of material from the mountain while the tunnelling 
needs mentioning that the line in question is intended to be does, one of the grandest views in Switzerland—a world of | is going on. 
nothing more nor less than a tourist railway, and that, con-| pjaciers and snow-clad peaks from the Bernese Alps right| In an estimate of cost the following items are given 
sequently, the same propositions and reasqns for the traftic | across to the Rhone Valley. Thousands will some day give ee 
returns can be brought forward as those adduced with the | vent to their enthusiasm on that enchanted spot—how much a, Substructure, tunneliing, ke. .. ~ 5,068,000 
former designs. The question will probably arise again as to| more yet on the glorious peak of the Jungfrau--and will 4. Permanent way ee oda 8 » 422,000 
whether, under rapid diminution of atmospheric pressure, the | exclaim with our national poet Gottfried Keller : : — Bi ata ao 
i traveller's health will not be endangered. I have therefore ODilakt, 6 dense edie ieee a a. Mistbis inatalatir ned volling atock 350'c00 
consulted Captain Spelterini, the well-known aéronaut, on Von dem goldnen. Uberiuss der Welt!” Ma, OTE a abi at etal eal aE 40,0000 
j this subject, his opinion being that such fears are groundless. Niecehaeee tik ttoate 7. Meteorological station .. .. .. 100,000 
He mentioned his balloon ascents to over 4000 m. with PET ‘ %, Seneneny werk, Gmngement, ke .. .. S000 
= ; : ° : . A.—Originel Project, i. Interest payments during building time $46,000 
persons of various constitutions, without their having aah ckereatencs ‘ , k. Unforeseen items ., ay) ome See 450,000 
; experienced any difficulty in breathing, or any other indis- | ~~ 7 ices hades. ; — 
H position afterwards. He thinks this is to be explained by Land to be acquired, 8000 sq.m. at 3f. 24,000 Potal 8,000, 000 
the fact thata person carried up ina balloon remains stationary seer «2 peptone or 650,400f. per kilometre of the railway. 
as far as his bodily functions are concerned, and the heart is | —_ ; 7 ; g #0600 The estimate of the revenue handed in with the applica 
§ not required to do more work than under ordinary circum- | spe ee te ©. 4,992,000 tion assumes that 10,000 persons will travel to the Kiger 
} stances. In the project laid before you, the station Scheidegg, | _ : 5,176, C00 Station and 7000 to the Jungfrau, and the traffic returns are 
; of the Wengern Alp Railway, 2060 m. above gcc level, is Oe. 0 te kilom. 0°4, snd from kilom. estimated at 530,000. Total working expenses, 60,000F., and 
i supposed to be the starting point of the newline. From here 5°4 to kilom, 9°25 at 20,000f, per kilom. $5,000 amortisation and renewal fund, 82,500, a total of 142,500f, : 
: the Jungfrau Railway will run on the western slope of the From kilom, 04 to kilom. 5°4 and from leaving as net earnings 387,500f., which, on a capital of 
; Fallbodenhubel, making straight for the foot of the Kiger Rpomn. 9 SS CORUM LS SESROOL er 74 million francs, would yield 5:16 per cent., say 5 per cent, 
j glacier. Thence it will turn due east, and later on due south, kilom. Ph dee 8s) “no nge meek er) | eee 878,000 “In the second application we find these figures modified as 
‘ in a tunnel winding round the solid body of the Eiger as far ee rn ee ee 98,000 follows :—The total net earnings are taken at 360,000f., and 
as the Eiger Station, 3100m., which is to be laid open by Electric installation and rolling stock... 313,000 the whole capital is to be divided into four million francs of 
3 galleries similar to those we find along the Axenstrasse. The nee sme SSeS Oh See a posed obligations and the same amount to be issued in shares, 
: tunnel will then continue in a straight line towards the Pratiainary wrens gy el anclcceer ig oor ax which would yield 4 per cent. interest on the former, and 
iM Ménch and the Jungfraujoch, which it will reach at 105 in. tration, costs of emission .. .. .. .. 276,000 5 per cent. dividends on the latter securities. ‘Ihe applicant 
! below the surface, and will finally curve round the upper- ee eee. On ene oe ee for aconcession points out that in the building of the line 
4 most solid block of the mountain, reaching its acm se Ststion ; _ = sea r — si 500,000 no difficulties of an extraordinary nature need be anticipated. 
lateau, well known to the guides, at 4100m. above sea level. ' — The question, touched upon in the earlier application, as t 
: This platform lies about $5 m. : below the snow - covered Total 7,471,000 peo ai dip of the pete of 105 m. below t . nepal 
; summit of the mountain, measures 25m. by 30m., and is | oF say 7,500,000. ridge of the Jungfraujoch might be considered as sufticient 
i free from snow during the summer months. From this level B,— Alternative Design. or whether there was arisk of driving into a sheet of ice, 
! a lift 65 m. high—probably something after the style of the = applying the none ment calculation to the alternative design, necessitating an alteration in the direction of the line, is no 
5 American elevators, used for buildings of twenty storeys | ¥° °Pt# 4» estimate of 6,600,000r. : longer mentioned in the second application, since it has been 
4 and more—will take the enterprising tourist to the highest ESTIMATE OF REVENUE, demonstrated that the cluster of rocks abutting on the upper 
F summit of the Jungfrau, 4167 m. This clevator will con-|}. | ‘ (For the Original Project.) ; part of the Guggi glacier approaches the Jungfrau ridge more 
i sist of two concentric iron cylinders, placed telescope-fashion —_— a 66 ines Bkatinn ood hak at oat ching closely than was anticipated, so that the snow can hardly 
t one within the other. The inner cylinder will contain 7,000 persons to Jungfrau Station and back at 401. |. 280,000 have a depth of more than 50 m. at that place. With regard 
j the lift, and between the inner and outer cylinders a cork- — a to the question, so largely discussed, as to whether the 
} screw staircase will be fitted, so that the alternative will be | py {1:000 persons carried aii = diminution of atmospheric pressure might be detrimental tu 
j given of doing the distance from the terminus of the line to 10,000 teain ee ee 48,000. the traveller's health, our applicant has consulted the 
4 the summit on foot. Half-way between the stations of Working of the electric installation 12,000 aéronaut, Spelterini, who considers such apprehensions to 
i Scheidegg and Eiger, as well as between Eiger and Jungfrau, | = Amortisation and renewal fund 82,50 eer be unfounded. He has on many occasions risen to heights 
there are to be turn-outs to enable trains to pass each other. | ene Se beyond 4000 m. with his balloon, accompanied by persons. of 
387,500 different constitutions, without anyone feeling the worse for 


it in health, which may be explained by the fact that a 
person is taken to such altitudes without any bodily exertion 
on his part, his heart beating no quicker than when he is in 
a state of perfect repose. 


(To be continued.) 








INDICATOR DETENT. 





Many ingenious devices for facilitating the connecting of 
an indicator with the reducing gear of an engine running at 
high speed have been made and proposed. The latest form 
we have seen, the invention of Mr. Franklin, is illustrated by 
the accompanying woodcut. It is probably as simple an 
arrangement as it is possible to produce, and there is no 
apparent reason why it should not be entirely successful. It 
consists of two flat steel springs some din. to Gin. in length, 
riveted and brazed together at one end, and provicel with 


| 


SUPPORT . 


To INDICAT OR TO ENGINE —> 





three rings. By the upper ring the device is supported a! 
some convenient position over the engine, while cords are 
attached to the lower rings, one passing to the indicator 
drum, and the other to the reducing gear. On the two 
springs there slides a flattened brass ring. When this ring 18 
in the upper position, as shown, the spring merely opens an 

closes with the action of the engine without much tension 
being put on the indicator cord; but if it is slid down to its 
lowest position, closing the springs together, the motion ev!- 
dently will be transmitted to the drum. 








Tue Coorcarpie Water Pire Contract. — During the last 
four weeks or so there have been many contradictory —— 
the various American and European newspapers and iron = . 
journals with regard to the contracts for steel plates for the fies 4 
gardie pipes. We can state definitely that Messrs. W. 8. Ree . A 
hausen and Co., Bury-court, St. Mary Axe, have received © th 
order for 32,000 tons of steel plates, which they have placed ‘di 
four German rolling mills, the total cost being about £240,000. 
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WORKS ON THE SOUTH-WESTERN RAILWAY. 


TN" very recent years it was the North of London that 
iL the pee in pooh expansion, as evidenced by the vast 
bi h of Wood Green, Harringay, Hornsey, and the dozens of 
ther places which, little more than a decade ago, were green 
felds OF sparaeh -settled villages. Of late, however, the 
ie aa and south-western suburbs have had their turn, and 
the ; Jeasantly rural villages of the Thames Valley, long the 
ey ake of the more wealthy and exclusive among 
-uburban residents, have suffered a sudden and thorough 
: The compelling causes of these districts being so 





growt 


change. : : - rae 
nassailed by the advancing tide of bricks and 
6 may be found in the higher fares charged on 


the South-Western Railway than _on the lines which favour 
more popular tarifls, and in the higher value of land in the 
Thames Valley— have by nomeans been removed, but since the 
other suburban areas around London have been filled up, this 
had become practically the only undeveloped quarter within a 
radius of some twelve miles from town. These last two years, 
however, have wrought great changes here. Mortlake, which 
was simply a riverside settlement with a small wayside station, 
at which comparatively few trains stopped, has suddenly 
developed into a township. Where walled gardens of the 
old mansions stood are now many new suburban streets, and 
the orchards that stretched between Mortlake and Putney 
have, as if by magic, given place to continuous rows of houses. 
It is estimated that within the last two years the population 
of Mortlake has increased by 20,000. A few months ago the 
South-Western Company took in hand the extension of 
Mortlake Station. The works have now been completed, 
and the station is now double its former length. Another 


instance of rapid development may be seen at Kew, where, | 


just outside Kew Gardens Station, many new streets of 
villas and shops are being erected. Teddington, Twicken- 
ham, and St. Margaret's, too, are being rapidly built upon, 
and the long-projected doubling of the railway between 
Barnes and Teddington, for which the South-Western Com- 
pany bas the necessary parliamentary powers, has now 
become an acute necessity. 

These works will include the doubling of the bridge across 
the Thames at Richmond. It is now seriously proposed to 
amend powers, and to go to Parliament for authority 
to effect a physical junction between Richmond Old Station 
and Richmond New. It will be within the knowledge of 
most of the readers of THe EncGinerr that “ Richmond 
New” Station is the terminus of the line that goes through 
Kew Gardens Station to Gunnersbury and Turnham Green, 
and so on to Grove-road, Hammersmith. This line is the 
property of the South-Western Company, and is used also 
by the North London, Great Western, and District railways, 
which have certain running powers. For the greater con- 
yenience of the populations of St. Margaret's, Twickenham, 
and Teddington, which combined must now represent a total 
of nearly 60,000, it is proposed to provide a through service 
from those stations to Hammersmith, doing away with the 
change at Richmond, now necessary. This will involve the 
demolition of both ‘“‘ Richmond Old” and “ Richmond New”’ 
stations, and the making of a junction there. At the same 
time, there is an idea of setting out the line anew where it 
describes a sharp curve on crossing the Thames from St. 
Margaret’s. These, of course, are not projects for the pre- 
sent session, in which the South-Western has other Bills. 
Prominent among these items is the estimated expenditure 
of £78,300 for widenings at Waterloo, which sum includes 
the removal of the Necropolis Station and the neighbouring 
church of All Saints. 








THE YACHTING EXHIBITION. 


Tub seventh annual Yachting Exhibition was opened at 
the Royal Aquarium, Westminster, on the Ist inst., and will 
continue open until the 2nd of March. We did not notice 
that there was anything strikingly novel in the whole exhibi- 
tion, but many of the exhibits are of interest. The power- 
propelled launch is much to the front, and all forms of power 
are represented. The Motor Carriage Supply Company, 
Limited, shows an 18ft. cedar-wood launch fitted with a 
Simms patent petrol motor of one-horse power nominal, one 
feature of this being that the igniting spark is produced by 
magneto induction. The Thames Valley Launch Company, 
Limited, exhibit two electric launches. One, built of 
mahogany, is 24ft. long, and the other, built of pine and 
painted, is 18ft. long. These boats have decks running their 
whole length, allowing some 18in. for bulwarks. By this 
means all machinery and cells are completely covered in, and 
there are no projections above the deck. The Vril Company, 
Limited, exhibit a 20ft. electric launch, built of mahogany. 
This boat is of pretty design, and the dead wood is all cut away. 
The cells in this case are under the seats, and the motor, 
which is of the double-armature type, is contained in a box 
just aft of ’midships. Mr. Harry Rose has a 27ft. electric 
launch, built of mahogany. This is most elaborately fitted 
and upholstered. Messrs. Desvignes, Cloud, and Co. show a 
25ft. mahogany steam gig. The boiler, which works at 
1201b. pressure, is fitted amidships, and the engine, which is 
of the vertical type, and has a cylinder 3in. in diameter by 
3in. stroke, is placed behind the steering seat. The arrange- 
ment is extremely neat. The Automatic Launch Company 
exhibits one of its patent automatic launches, which is 26ft. 
long by 6ft. 2in. wide. It is fitted with a three-cylinder 
engine, which derives its power from the expansion of hydro- 
carbon vapour. In connection with self-propelled boats, Mr. 
McLachlan is showing one of his portable electric propellers. 
The sample exhibited contains a three-quarter horse-power 
motor, fitted to the top of the rudder post, which drives the 
propeller by means of bevel gearing. The switch and con- 
trolling gear are all contained in the tiller handle. The 
whole, which can be fitted to almost any boat, weighs 365 lb., 
and 1501b, weight of accumulators will take a 16ft. sea 
dinghy five miles an hour for five hours. 

Sailing, rowing, sculling, and punting, all receive attention, 
and some well-executed work is shown by the various exhi- 
bitors, among whom are many names familiar to all who are 
much on the river. 

The folding boat is shown by the Berthon Boat Company, 
and by the Military Equipment Stores and ‘Tortoise Tents” 
Company, Limited, which also showsa collection of “‘up-river”’ 
requisites, consisting of tents, portable stoves, canteens, 
camp beds, tables, chairs, &c. This and allied branches also 
have representatives in the exhibits of Mr. A. J. Curtiss, the 
Berkfield Filter Company, Limited, Messrs. Jesty and Co., 
Messrs, King, Malcolm, and Co., and Messrs. John Mathews 
and Co., who show an exhibit of varnishes and anti-fouling 
compositions, &c, 





Life-saving clothing, buoys, cushions, &c., are shown by 
the Buoyant Clothing Syndicate, and by Messrs. Glasser, 
Brewers, and Co., who employ reindeer hair in their manu- 
facture. 

An extremely light balance lug sail, containing 220 square 
feet, and fitted with bamboo yards, is shown by Mr. Albert 
Angier, and models, photographs, &c., are exhibited by Mr. 
G. H. Beamish, the “ Belle Steamers,” Mr. R. G. Lacey, 
Mr. James Taylor, Mr. C. H. Harris, and Miss Norah 
Davison. 








DOCKYARD NOTES. 





Tur Argentine cruiser Garibaldi, the pioneer of that now 
famous type of ‘cruiser ironclad,” has just gone to Italy 
to be re-fitted and overhauled. As this ship has been for 
some while in service, a good deal will probably be learnt 
from her experiences. Every new type is an experiment, 
and copies generally embody some improvements on the 
original in those minor details which make so little show on 
paper but possess so much importance in the aggregate to 
their crews. So far as appearances are concerned, the 
successors of the (:aribaldi differ from her only in the height 
at which the fighting tops are carried; these seem to get 
lower and smaller in each succeeding ship. Probably there 
is a considerable increase in the seaworthiness in conse- 
quence. ‘To the seaman the fighting-top is a béte noir, repre- 
senting a terrible lot of dead weight aloft. And now-a-days 
the seaman has a good deal more influence upon ship 
designs than he had a few years since. 


THe new German protected cruiser Gazelle belongs more 
or less to the (iefion type. She has, however, only two 
funnels, instead of three. The armament is not all disposed 
in exactly the same way either, but in her lines and general 
arrangement the vessel recalls the Gefion. As regards 
appearance, there are two masts, with topmasts fitted with 
semaphores and small look-out platforms. There is a tre- 
mendous amount of bridge, and so on, between and before the 
funnels. The armament consists of ten 4in. quick-firing 
guns and eighteen smaller. The horse-power exceeds 6600, 
and the trial speed was somewhere about the usual 20 knots. 
The ship is of only 2600 tons displacement. 





Tux so-called German “catchers” Iltis and three others 
building are reduced copies of the Gazelle, carrying merely 
four 87-millimetre guns. Though often spoken of in England 
as “‘ catchers,” they are really only station gunboats for police 
duties. From habit we continue to build these craft for 
our Navy-—vessels absolutely useless for war purposes— 
but it is curious to find the Germans bitten the same way. 
There is nothing that this gunboat does in peace that 
could not equally well be done by torpedo cruisers, which 
carry quite enough guns for the minor bombardments that 
constitute police duties. A lot of our catchers now laid up 
in different dockyards might just as well be employed in 
China as ships like the Plover ; but we go on building im- 
proved Plovers—the Rosario and her sisters are nothing 
more—and call it an economy. Probably the only real use 
that such ships have is to swell to a nice total the number of 
“ ships building,” useful for political party purposes but for 
nothing else. 





THE Gladiator's trials promise to be eventful in the matter 
of minor mishaps. The thirty-hours’ trial had to be stopped 
owing to something having gone wrong with the steering 
gear; then soon afterwards there was a mishap with a 
cable. 





Tue Admiralty scheme for training shipwrights by enter- 
ing them as apprentices in the dockyards is not meeting with 
much favour. A Portsmouth newspaper publishes a letter 
from a “‘ Shipwright Apprentice,” setting out that while the 
engine-room artificer starts at 5s. 6d. a day, and is a petty 
officer, the shipwright gets but 4s., and ranks with a stoker. 
Outside the Navy the two trades are equal. 





On her way to Chatham, with a foul bottom, the Asama, 
new Japanese armoured cruiser from Elswick, made twenty 
knots, natural draught, without any difficulty, and with 
Japanese stokers fresh to the ship. The ship was at the 
time rather lighter than her normal displacement, still the 
result may be looked upon as a brilliant one. 





Tue Bellona, which has undergone an extensive refit 
similar to that of the Barham, already described in this 
column, is having her guns put on board. It will be some 
— yet, however, before she can figure as on the effective 
ist. 








50-TON ELECTRIC TRAVELLING CRANE. 





We gave some weeks ago a general view of a 20-ton electric 
travelling crane made by Messrs. Vaughan and Son. To-day, 
on page 129, will be found a drawing which shows in greater 
detail a far larger crane. It illustrates a 50-ton overhead 
electric traveller constructed by Messrs. Vaughan and Son, 
to the order of Messrs. Hick, Hargreaves, and Co., Limited, 
Bolton, for their new boiler shop. The crane has a span of 
50ft., and occupies a head-room—that is, distance from the 
top of gantry rail to nearest roof tie, kc.—of 9ft. Gin. The 
girders are double web section, constructed of mild steel 
plates and angles, well strengthened with 6in. by 3in. by }in. 
steel T-stiffeners. The web plates are ,°,in. thick, and the 
depth of the girders at their centres is 5ft. The crane has 
a longitudinal traverse of 200ft. per minute, cross traverse 
100ft. per minute. The crab sides are each of double steel 
plates, firmly stayed together, and fitted throughout with 
steel axles and shafts revolving in gun-metal bearings. Two 
barrels are provided, each with two positive speeds of hoist- 
ing, viz.:—Large barrel, 50 tons at 1}ft. per minute, and 
25 tons at 34ft. per minute ; small barrel, 7 tons at 12ft. per 
minute, and 34 tons at 24ft. per minute. 

The barrels have right and left-hand grooves to ensure a 
true vertical lift of the load. 

Three electric motors are used; they are all reversible, 
series wound, and controlled from the cage by means of 
three Vaughan and Foster’s patent reversing liquid resist- 
ances. These have been specially designed for use in connec- 
tion with cranes of Messrs. Vaughan and Son’s manufacture. 
A particular feature is the comparatively slow speeds at 





which the motors run, viz., hoisting and cross traverce 
motors, 300 revolutions per minute; longitudinal traverse, 
600 revolutions per minute. Steel wire rope is used for the 
lift, which is 25ft. high. The hooks have hardened cast steel 
balls and plates under the head to permit of the maximum 
load being freely revolved. Machine-cut gearing is used for 
the first motions; the large spur wheel on the main barrel 
is of cast steel. The total weight of the crane, with full 
load, is 95 tons. The other details are generally in accord- 
ance with the particulars of the 20-ton crane described in 
THE EnGrinerr of January 6th. 





HYDRAULIC LAUNCHING ARRANGEMENTS. 


We were under a misapprehension when we stated with 
reference to the launching arrangements of the Oceanic at 
Belfast, on the 14th ult., that the hydraulic trigger gear 
then used had been tried in the North-East of England 
but had not been successful. We are glad to be able to call 
attention to an illustration of a precisely similar apparatus 
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which forms the subject of the patent specification of Mr. 
Peter Phorson, jun., No. 12,401, of 1892. Mr. Phorson isa 
director and works manager of the firm of Messrs. Joseph L. 
Thompson and Sons, Limited, of Sunderland, and has 
employed his invention for the successful launching of more 
than eighty vessels, the first vessel to be launched by this 
means being the steamship Gisela, in August, 1892. We are 
informed that Mr. Phorson’s patent has now lapsed. 








THE DUTIES AND COMPENSATIONS OF MUNI. 
CIPAL ENGINEERS. 

A PAPER was published in Municipal Engineering recently by 
Mr. A. D. Thompson, City Engineer, Peoria, Ill., from which we 
learn that the official census of the United States shows that in 
1870 there was 20°93 per cent. of the total population living in 
cities ; in 1880 there was 22°57 per cent., while in 1890 the urban 
population had increased to 29°12 per cent. From data in the 
possession of the writer a conservative estimate would place the 

pulation living in cities of the United States in 1898, as about 
BS r cent. of the total, or an increase of 75 per cent. in twenty- 
eight years. 

Mr. Thompson has attempted to obtain statistics regarding the 
salaries paid to city engineers of the principal cities of the United 
States, and to determine, if possible, the prevailing basis for them. 
Letters of inquiry were sent to the engineers of all cities in the 
United States having a population of not less than 20,000, nor 
more than 300,000, according to the census of 1890, or 400,000 
estimated in 1598, to determine the salaries paid, and the amount 
of public work performed during 1897. he results have been 
tabulated and are given herewith. The minimum limit was taken 
because generally the cities of smaller size employ a local surveyor 
at a small sum to perform the work required, who cannot be 
classed as a fair example of the engineer under consideration. 
The maximum size includes practically all the large cities employing 
a city engineer. In cities larger than this, the immense volume of 
business requires the formation of departments, with an engineer 
at the head of each. The object was to secure data from the 
entire field of American cities where the trained municipal engi- 
neer, of the type described above, is employed. In order to 
determine the relation, if any, between the population, salary, 
amount of public work, and the expense of the engineering 
department, it was necessary to divide the cities into classes, and 
thus obtain average results. This was done by including in the 
first large group, all cities from 24,000, the minimum size, to 36,000, 
the largest city having a population of 50 per cent. greater than 
the smallest. Each class is a continuation of the plan, or, in other 
words, the upper limit of each group includes all cities up to those 
with a population 50 per cent. greater than the smallest city 
within it. 

A superficial examination of the table reveals the fallacy of 
attempting to regulate the salary of the engineer, or the amount 
expended by this department, by the cost of the public work 
superintended. Many of the smaller cities constructed, during 
the period cited, more public ne than the large places. 

As an instance, the cost of public work in a city with a popula- 
ticn of 275,000 amounted to £101,000, while the public work con- 
structed in a city of 50,000 amounted to £111,500. If the engi- 
necr in the smaller place was paid for the work superintended at 
the same rate as the salary in the larger place figures, he should 
have been paid £900 for his services. 

The table accompanying this article shows a fairly regulardecrease 
in the average per capita expense for engineers’ salary from the 
smallest to the largest group, but there is nothing to indicate a 
systematic basis for the determination of this item. The recom- 
pense for municipal engineers paid by the cities of the United 
States listed in this table is, with a few exceptions, sadly deficient 
compared with the remuneration realised in other professions 
requiring ne greater preparation or ability to practise successfully, 


Statistics of American Cities for the Year 1898 


Number Average value Average Average 
cf Average of public works salary expenses of 
cities population. constructed of City Engineer's 
averaged in 3£98, Engineer. Department 
£ 4 £ 
6 -- 833,000 208,000 720 10,100 
& .. .. 226,000 160,000 718 4,900 
Sve - 156,000 £3,000 680 5,290 
13... = .. 102,000 48,000 560 2,400 
20 .. .. 64,000 40,000 440 1,800 
Se ie ce ae 22,000 390 900 
24 4. 4. «681,000 18,000 316 900 








Mason University COLLEGE ENGINEERING SocieTty.—A meeting 
of this Society was held on Tuesday evening, when Mr. H. Lea 
read a paper on “Some Practical Points in Electric Lighting.’ 
The author's remarks applied principally to a private installation 
of about 20-horse power. The first question dwelt upon was that 
of motive power, the most preferable for country-house lighting 
being, Mr. said, water-power, where such is available. A 
table was given of the relative costs of steam, gas, and oil engines, 
showing that there was little to choose between them. Other 
technical points were dealt with, and, after a discussion, a voto of 
thanks was passed to Mr. Lea for bis paper. 
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SOUTH-EASTERN RAILWAY IMPROVEMENTS. 


THe heavy works which the South-Eastern Railway 
Company has in hand, in the shape of widenings in the 
London district, made considerable progress during the year 
just ended, but are by no means finished yet. Of these the 
most important is the Charing-cross and Cannon-street 
widening. Since this was noticed in THE ENGINEER of 
November 26th, 1897, the bridge over the Blackfriars-road | 
has been begun and finished ; it is for a single line, placed on 
the south side of the old three-line bridge, and so far like it 
that the two appear one from a littledistance. At York-road, 
on the other hand, where a skew span of about 150ft. has 
been erected, the lattice girder form has been chosen for the 
new work, greatly to the improvement of the Waterloo Station 
side of the bridge. The top members are flat, not arched ; 
the bridge also extends over the corner of Mepham-street, to 
admit of its being widened. Preparations are being made 
for spanning the Waterloo Bridge-road, five sets of heavy 
timber supports being just completed for the purpose. This 
bridge will also cross Alaska-street, which turns out of the 
main road at aright angle just here. No further progress 
can be made from this side save by entirely re-modelling 
Waterloo Junction Station, a work which is necessarily 
included in the scheme. In readiness for it, on the other 
side of the station, the greater part of the north side of 
William-street has been pulled down. The side walls for a 
bridge over Cornwall-road are ready, after which the northern 
side of Wootten-street presents a row of fifteen or sixteen 
arches instead of the small houses lately 
standing there. Some of these arches 
will carry part of the new station, as 
well as the additional line of rails. A 
bridge over Princes-street will be about 
the centre of the row, but the thorough- 
fare is of small importance. From here 
the works are finished and ready for 
ballasting as far as the Ewer-street 
sidings. These are also nearly completed, 
the bottom ballast of broken bricks being 
already spread over a considerable por- 
tion of the area. The space extends 
between Gravel-lane and Ewer-street, 
and goes northwards towards Lavington- 
street. Besides affording about 14 miles 
of standing-room for engines and trains, 
the ground area or basement is to be 
utilised for grande vitesse traffic, i.e., 
perishable commodities like fruit, yeast, 
butter, and eggs, &c., from the Conti- 
nent. For this it is well situated, being 
close to both Blackfriars and Southwark 
bridges. 

The building has four openings into 
Gravel-lane, and one into Ewer-street, 
but is by no means ready for use at pre- 
sent. The lines running to it will form 
a widening of the main line on the north 
side nearly to Stoney-street Junction, 
the apex of the triangle of lines outside 
Cannon-street. This special piece of 
widening will involve several bridges, 
the chief one being over Southwark 
Bridge-road. It is not begun, though 
the side walls are up, but the widening 
of the running lines is making great pro- 
gress here, in the shape of a large lattice 
bridge on the south side of the old 
bridge. The latter is therefore, being, 
or will be, added to on both sides. No 
fewer than seven large timber struts are 
required to carry the new bridge during 
construction, the road being of great 
width just here, a street turning out dia- 
gonally underneath to the eastern part of 
Union-street. Beyond here, the work, 
consisting of a stock brick viaduct for a 
single line, and bridges over three narrow 
streets, is finished to its termination at 
Cannon-street West Junction. Thesignal- 
box here was ingeniously retained im its 
old position, whilst the girders of Red- 
cross-street new bridge were built under- 
neath it, and amongst the wooden sup- 
ports it stands on. It will have to be 
removed, however, before the extra line 
of rails can be brought into use. 

Further down, the urgently-needed 
extra room is being at last really pro- 
vided. On the north side, the only one 
available, as the Brighton Company occu- 
pies the other, a widening is beginning at 
Bermondsey-street as a single line, and 
keeping close to the old work, crosses 
over Shand and Barnham streets. These 
bridges, both small, are about finished. Another will be 
over the junction of Parish-street, Crucifix-lane, and Artil- 
lery-street; there will be two supports for its outer side, 
the foundations of which are being sunk close to St. Olave’s | 
Union Workhouse. Between Artillery-street and the rail- | 
way a good deal of small property of a miserable sort has | 
been pulled down, bringing the widening to Tanner-street. | 
This will have to be spanned, but the bridge is not yet begun. | 
Eastwards, the new line gets wider, and will diverge from the | 
main line as a double line, rejoining it again beyond Spa-road 
Station. Most of this is hardly started, but beyond Rother- | 
hithe New-road a widening of the old Greenwich line has | 
been virtually completed, as far as the North Kent East | 
Junction. Three railways and a canal are crossed, but the | 
works are of no unusual magnitude. When this extra line, | 
which ends at the junction just mentioned, is brought into | 
ise, the old practice of going down on the right-hand road, | 
which has existed on the Greenwich line ever since the reign | 
of William IV., will be abandoned, and the working greatly | 
simplified thereby. 

In addition to the Ewer-street sidings before mentioned, a 
large space has been taken for the same purpose about half a 
mile beyond Hither Green Station, on the main line. These 
commence close to the road which goes from Catford Bridge 
to Burnt Ash Hill, Lee, and are on both sides of the line, 
but principally on the east or down side. They are entered 
from the further end, towards Grove Park, and controlled by 
a row of signals ona gantry erected across the line. One line 
rises toa greater height than the others, which are mostly on 
about the same level as the running roads. Some of the 
sidings have been in use several weeks, and the whole were 
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expected to be available about the end of January. No less | 


than six miles of standing room will be provided here, where 
coaches can be washed, swept out, replenished with gas, and 
generally attended to. With these sidings, those at Kwer- 
street, and the old ones at Rotherhithe-road, the company 
will be fairly well provided for in a matter which is becoming 
of greater importance every year on all London lines—that 
of standing room for empty trains. 

The ancient and long-forgotten old Bricklayers’ Arms 
branch is also to be improved. This was opened in January, 
1844, as the passenger terminus of the South-Eastern and 
London and Croydon railways, to avoid the excessive toll 
charged by the Greenwich Company for the use of 1} miles 
of its line from Corbett’s-lane to London Bridge. For the 
last thirty-five years or more it has been used solely for 
goods traffic, the Brighton Company occupying the northern 
side with its Willow-walk depét, and the South-Eastern the 
rest. 
accommodation, and the latter has just enlarged some of the 
goods sheds, and laid more sidings. There is still room for 
plenty more sidings, aud the bottle-neck outlet from the 
branch is soon to be enlarged. The delays here are so great 
that the men working goods trains have sometimes had to 
be relieved before they could get clear away. The principal 
London engine-shed of the South-Eastern is also at Brick- 
layers’ Arms, sandwiched in between the two companies’ 
goods stations, in about the most hopelessly inconvenient 
place it could possibly be. This will shortly be remedied by 
the opening of a splendid new shed at Slade’s Green, near 
Erith, where most of the engines working London local 
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MR. WILLIAM LAIRD 


| traffic will be stationed. The buildings, lands, and works at 
Erith will have cost something like £100,000 before every- | 
| thing is finished. 


There is no doubt the South-Eastern Railway has been 
somewhat starved for want of sufficient capital expenditure, 
especially in the London district, and its development con- 
siderably restricted in consequence ; but it is already showing 
more elasticity of revenue as the result of improved manage- 
ment, and when the new works are fully in use we shall be 
surprised if the latent capabilities of the line do not show 
themselves in a striking manner. 








WILLIAM LAIRD. 


WF are sorry to say that the last of the three principals of 
the great firm of Messrs. Laird Brothers, Birkenhead, died 
suddenly at midnight on Tuesday. He did not long survive 
his brother, Mr. John Laird, who it will be remembered died 
on January 25th, 1898. Indeed, all three have died within five 
years. Mr. William Laird was born in 1831. He was the 
eldest son of John Laird, M.P., of Birkenhead, who founded 
the firm. In 1860 Mr. William Laird was admitted a partner 
with his brother, Mr. John Laird, and two years later Mr. 
Henry Laird joined the firm, which then became known as 
Laird Brothers, their father retiring to devote his attention 
to parliamentary life. 

The record of Mr. William Laird’s life is simply that of the 
firm, to which he devoted himself heart and soul. It would 
be little more than waste of space to recount the titles of the 
numberless ships which have been launched from the Birken- 


The former company is now adding greatly to its | 











head yard; we have never heard that any one of these failed 
to do more than was promised. 

Mr. Laird married in 1871 the daughter of Mr. Pricharg 
of Anglesea, who, with eight children, survives him. : 

The photograph which we give was taken by Messrs. Eliott 
and Fry, and is considered an excellent likeness. 

Mr. W. Laird was a very able man, much liked, and is very 
sincerely regretted by a great number of friends. 








NEW TOOLS MADE BY MESSRS. CRAVEN 
BROTHERS. 

Tur improvements in warships and the increased thickness 
and strength of the armour-plates employed in their cop. 
struction have called forth a special class of machine tools. 
Examples of some of these are shown in our illustrations, 
They are manufactured by Messrs. Craven Brothers, Limited, 
of Manchester. 

Fig. 1 is a duplex drilling and tapping machine with 
horizontal spindles for armour plates. The drill spindles 
have a vertical and horizontal adjustment, and can also be 
swivelled to drill at any angle in the horizontal and vertical 
planes. The bed is strong in section, and isfitted with two mas. 
sive slide carriages adjustable along the bed by a rack motion, 
each carrying a strong vertical standard and balanced 
drill headstock, both provided with a swivel motion. The 
spindles have a hand and variable self-acting feed 20in. deep, 
and also a disengaging motion for quick adjustment by a 
cross handle, to leave the spindle free when tapping. 
The spindles are driven by mitre gearing, 
there being a vertical shaft in each stan- 
dard and a horizontal shaft in the bed, 
which is driven by a four-speed cone 
pulley and strong spur gearing in a head. 
stock at the end of the bed. There is 
an excentric backshaft to run the spin- 
dles, single and double gear, giving a 
range of eight speeds. The cone pulley 
is driven from a countershaft with two 
sets of fast and loose pulleys with open 
and cross belt for tapping. One spindle 
can be worked independently of the 
other. 

Fig. 2 shows a duplex armour plate 
drilling, tapping, and milling machine, 
with vertical spindles. The spindles are 
adjustable longitudinally and transverse- 
ly, and are provided with variable self. 
acting feeds in both directions for mill- 
ing; they can also be swivelled to drill 
at any angle in the horizontal and verti- 
cal planes. Strong cast iron cross girders 
carry two beds, each fitted with a strong 
vertical standard carrying a massive 
cross slide with two independent drill 
carriages. The uprights and cross slide 
are adjustable along the bottom beds in 
either direction by power, and have also 
a variable self-acting feed motion in 
either direction for use when milling; 
the carriages have each a transverse 
adjustment by hand and a variable self- 
acting feed motion in either direction for 
use when milling. The cross slide and 
drill carriages have each a swivel motion, 
so that the spindles can be swivelled to 
drill in the horizontal and vertical planes. 
The spindles, which are of large dia- 
meter, run in gun-metal cap bearings, 
each with a hand and variable self-acting 
feed; they can also be raised and lowered 
by power, and are driven by steel bevel! 
and mitre gearing from a four-speed 
cone pulley and strong spur gearing in a 
headstock at one end of the machine, 
with excentric backshaft to run the 
spindles single and double gear, giving a 

e of eight speeds. The cone pulley 
is driven from a countershaft with two 
sets of fast and loose pulleys, with open 
and cross belt for tapping. Here, again, 
one spindle can be worked independently 
of the other. 

Fig. 3 represents a quadruple-geared 
self-acting sliding, surfacing, and screw- 
cutting lathe for turning gun forgings, 
such as breech pieces, trunnion hoops, 
&c., chucked on the iace plate. It has a 
massive bed of double section. The 
driving headstock is 36in. high to centre, 
with a steel spindle running in large 
gun-metal adjustable bearings. The 
face plate is 6ft. diameter, and is fitted 
with four steel dogs, each adjustable by « 
strong screw. It is driven by a four-speed 
cone pulley and strong spur gearing, and can be run through 
single, double, treb'e, and quadruple gear, giving together 


| sixteen speeds, advancing uniformly. The carriages are each 


provided with a strong compound slide rest, with swivel 
motion ; the front carriage is traversed for sliding and screw- 
cutting by a steel screw and gun-metal nut, and for surfacing 
by a shaft in front of the bed, with an adjustable swing 
frame and change wheels in front of the carriage for variable 
feeds, or for taper turning ; the back carriage is traversed for 
sliding and surfacing only, by a traverse shaft at the back, 
with ratchet levers in front of the carriage, readily adjust- 
able for fine or coarse feeds. Each carriage is provided with 
quick hand adjustment. : 
Another useful tool manufactured by Messrs. Craven 
Brothers is shown in Fig. 4. This is a double railway 
wheel lathe fitted with dead centres for turning a pair of car- 
riage or wagon wheels up to 3ft. 9in. diameter on their axle 
at the same time; the face plates are both driven by powerful 
treble-purchase spur gearing, and a large four-speed cone 
pulley to run at different speeds, when returning tires to suit 
the hardened surface caused by the friction of the brake 
blocks. Both headstocks are self-contained, and are provided 
with adjustable steel spindles, fitted with cup centres, slide 
rests with swivel motion and self-acting motion. A feature 
of this lathe is the strength obtained by casting the head- 
stock and gearing bearings and the tool pillars all in one 
piece. 
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A NEW GEOMETRICAL QUADRATURE OF 
CIRCI 


Some years back an ingenious method of determining the | 


side of a square of equivalent area to a given circle by set- 
square and rule alone, was published by Director E. Bing, of 
Riga, who, continuing the study of the subject, has now given 
a purely geometrical method of arriving at approximate 
values for x and ,/# of a surprisingly high degree of ac- 
curacy. The construction is as follows: 

On the given circle, Fig. 1, with bc = ac = 1, mark off 
from } the points d and e, and draw de bisecting c b in g. 
Then with a y = 1°5, mark points o and /, and an arc passing 
through i, and from # with the same radius find x and z. 
Next mark x from i with i k, f from ¢ with g 0, and p from o 
with of. Lastly with m p mark ¢ from band joinag. The 
line a g gives a very close approximation to the quadrature 


Fig.1. 




















and the intercept on the diameter a s found by a perpendicu- 
lar from gis a similar approximation to the developed length 
of the quadrant. The nature of these approximations is 
seen from Fig. 2, where ac=R=1,cg=9b=0°'5, 
ag=coz=ch=hi=ck=1-5andik=in=1-5,/3; 
andasgo=gf=2,cf=op=2,/2; 

Further oi = oc +ch+hi=3.1°5 = 45, and therefore 


bg=np=op+in-—oi 
= 2,/2+1°5,/3 — 4°5 
= 2(1°4142356 .. .)+.1°5 (1°73205081 . . .) - 4°5 
= 0°92605333 

In the right-angle triangle a bq = ab = 2, and 

ag = a bt — bg: 
= 2? — 0°92605333? ... 
= 4 — 0°85840842... 

ee eer (1) 


1 
Instead of x = 3°14159265; or an absolute error of 














~ 0°00000107 ° 
From equation (1) aq = n/m, = 1°77245355 . (2) 
Instead of ./z = 1°77245385 
Or an absolute error of — 0°00000030 . 





In the similar right-angle triangles a s g and aq 6 
as:aqg=aqg:ab..as="% 


7" 


~ 


and asa q*? = 7, andab=2,as= 


tw 


a ee = 
or = = 1°57079579 . (3) 


instead of the true length of the quadrant 1°57079633 





Or an absolute error of — 0°00000054 ... 





The preceding construction is represented numerically by 
the equation 
w, = 9(2,./2 + 1°5,/3 — 3/6) — 31 
The best geometrical approximation to hitherto known is 
that discovered by Father Kochanski in 1685, which corre- 
sponds to 


n= ,/isy— & 
~ Ja 


Instead of 


= 3°14153334... 
= 3°14159265 ... 








000005931 


Or an absolute error of a 
as that of the new method 


which is 55 times as much 


(000000107), the same number of geometrical elements being 
used in either case. 

The deficiency shown by equation (2) amounts to 1°0724in. 
in 100 miles, which gives the equivalent area too small by 
9°44 square feet in a square mile, or 2°023 square inches per 
acre, ¥ 








THE NEW THAMES-BUILT BATTLESHIPS. 


Ix a previous issue—January 24th ult.—when briefly 
enumerating the ships included in the supplemental naval 
programme of July last, sanctioned to be built for our Navy, 
we announced that two of the four battleships ordered, were 
to be constructed at the Thames Ironworks Company’s ship- 
yard at Blackwall. The same firm having also contracted for 
the supply of their engines. 

At the date of our issue referred to above, we were without 
any detailed particulars of these battleships or their 
machinery, but we are now enabled, by the courtesy of the 
contractors, to give the following brief particulars in reference 
to them. 
| The principal dimensions of the two battleships will be: 
Length between perpendiculars, 405ft.; breadth extreme, 
75ft. 6in.; depth, 43ft. Gin.; and loaded displacement, about 
14,000 tons. Their armour will be of Harveyed steel, the side 
protection, or main armour belts, being Tin. thick amidships, 
tapering to 3in. at ends; the bulkheads and barbettes, 11in. 
thick, casemates, 6in.; gun shields, 8in. to 10in.; and the 
conning tower armour, 12in. thick. The bows of the vessels 
will also be protected with side plating of 4in. thickness of steel. 

The propelling machinery of both battleships—which are 
| as vet unnamed—will be of 18,000 collective indicated horse- 
| power, and will consist of two complete independent sets— 
| in separate engine-rooms—of four inverted cylinder triple- 
| expansion engines, the diameters of the cylinders being 
33hin., 444in., 63in., and 63in., for high, intermediate ; and 
(2) low-pressure cylinders respectively, all having a piston 
stroke of 4ft. Each set of engines will have a separate con- 
denser with 9500 square feet of tube cooling surface, and 
| will drive a screw propeller 17ft. Gin. diameter. 
| Steam will be supplied by twenty-four Belleville boilers of 
| the latest improved type, each fitted with an economiser, the 
| heating surface in all the boilers being 28,360 square feet, 
| and in the economisers 14,900 square feet, the total fire- 
| grate surface being 1375 square feet. The whole of the 
| propelling machinery for the two battleships will be con- 
| structed by their builders at the late well-known works of 
| Messrs. Jno. Penn and Sons, at Greenwich and Deptford, 
arrangements for taking over which are now in progress by 
the Thames Ironworks and Shipbuilding Company. 











MIDDLESBROUGH ELEcTRIC LIGHTING.—The Town Council at their 
| last meeting had under consideration the reports of the Electric 
Lighting Committee and the consulting engineer, Mr. Robert 
Hammond, on the tenders submitted for the plant and mains 
required for the municipal electricity works, when the followi 
were accepted :—Section A—Boiler-house plant, Holdsworth an 
Sons, Croft Boiler Works, Bradford, £3058 5s.; B—Engine-house 
lant, Davy Bros., Limited, Sheffield (with P. R. Jackson and 
| Co,’s dynamos), £6900 ; D—Overhead travelling 15-ton crane, 
| hand railirg, ladder, and 100ft. of steel rail, Southgate Engineering 
| Company, Limited, New Southgate, £325; Switchboard and 
instruments, Nalder Bros, and Thompson, London, £1200; F-—- 
Accumulator stands, and instruments, Hart Secondary Battery 
Syndicate, Limited, Stratford, E, £1880 16s.; G—-Underground 
work, the British Insulated Wire Company, Limited, Prescot, 
£8711 1s. 1d.; H—Meters, Chamberlain and Hookham, Limited, 
Birmingham, £500. 

THE LATE DUKE OF NORTHUMBERLAND AND THE Royat INsTI- 
TUTION.—At the general monthly meeting of the members of the 
Royal Institution, held on February 6th, the following resolution 
was proposed from the chair by Sir James Crichton-Browne, M.D., 
F.R.S., the treasurer, seconded by Sir Frederick Bramwell, F.R.S., 
the honorary secretary, and unanimously adopted :—‘‘The mem- 
bers of the Royal Institution of Great Britain, in general meeting 
assembled, desire to express to his Grace the Duke of Northumber- 
land their sympathy with him and his family in the loss which 
they, as well as the Royal Institution and the country at large, 
have sustained by the death of his father, the late Duke. They 
desire also to record their grateful sense of the invaluable services 
rendered to the Royal Institution by the late Duke during his 
membership of forty-eight years’ duration ; during seven terms of 
office as visitor and manager, and as president for 26 years ; by 
his active and unfailing interest in its affairs, and in the progress 
of science, which it is its object to promote ; by his generous bene- 
factions toits funds ; and by the true nobility of his character, 
which has lent distinction to its proceedings during an eventful 
period of its history.” The following were elected members :—Mr. 
G. C, Catheart, Hon, Alan de Tatton Egerton, M.P., Sir Francis 
lfienry Evans, K.C.M.G., M.P., Mr. J. G. Glover, Mr. J. W. 
Gordon, Mr. J. Gretton, Mr. J. Gretton, jun., M.P., Mr. C. E. 
Groves, F.R.S., and Mr. A. Ritchie, J.P. The special thanks of 
the members were returned to Professor Dewar for his donation of 
£100, and to Mr. Frank Clowes for his donation of £10 10s, to 
the fund for the promotion of experimental research at low tem- 

ratures. The special thanks of the members were returned to 
Mr. C, E. Melchers for his donation of £50 for alterations in the 
lecture theatre. 

CLYDE PURIFICATION.—The eighth annual dinner of the Glasgow 
Association of Students of the Institution of Civil Engineers took 

lace on the 6th inst., in the Windsor Hotel, Glasgow, the chair 

ing occupied by Mr. A. B. McDonald, M. Inst. C.E, the City 
Engineer. Covers were laid for about 100, and apologies for 
absence were intimated from Lord Kelvin, Mr. W. H. Preece, 
C.B., F.R.S., President of the Institution of Civil Engineers, 
Professor Barr, &c, Lord Provost Sir David Richmond proposed the 
toast of ‘‘ The Institution of Civil Engineers,” and the Chairman 
submitted ‘‘ The Council of the City of ey gl in doing which— 
after referring to the t extension of the municipal territory 
and of the population—he made a statement of some interest as to 
the measures which had been, and are being, taken for the purifica- 
tion of the river Clyde. The interest of the Corporation in a scheme 
for the purification of the river, which had for thirty years and 
more been from time to time brought under the attention of the 
Town Council, was re-awakened some yearsago. Chiefly through the 
influence and advocacy of Sir David Richmond, then Chairman of 
the Parliamentary Bills Committee, a Bill was launched which in 
1896 became an Act of Parliament, enabling the Corporation of 
Glasgow to deal with the sewage of the north bank of the river, 
extending as far west as Clydebank and Dalmuir, which in the 
course of a few weeks would G at all events in partial operation. 
Last year again, under the same able administration, an Act of 
Parliament was obtained for dealing with the sewage of the south 
side of the river. It would not be very long before the public of 
Glasgow had visible evidence of the debt of titude which they 
owed to Sir David Richmond, and other members of the Corpora- 
tion who laboured with him, to secure a pure river, because in a 
comparatively short time—he did not think it needed more than 
three or four years at the outside—the works both on the north and 
the south sides of the river would be so advanced that the river 
would be pure enough to let them see occasionally disporting in it 
that august fish which was the principal supporter of the civic 
shield! Lord Provost Richmond, in replying, said he had un- 
doubtedly taken a very deep interest in the purification of the 
river, of which, even with all its faults, they were all immensely 
proud, but the honour attached to purifying it did not lie with him 
or the Council so much as with the engineers who had schemed, and 
were now carrying out, the work. Of course in this particular 
instance, as in many others, the executive officials required firm 
backing up ; and this he and others associated with him claimed to 
have provided, 











—$—<— 





BRITISH TRAMWAYS. 


THE annual parliamentary return which has just been issued 
relating to British tramways is interesting from the fact that it 
shows a strong tendency to encourage tramway enterprise. The 
uncertainty that until recently surrounded the interpretation of 
the purchase clause of the Tramways Act, 1870, combined with the 
small return, generally speaking, oncapital invested in tramwaysand 
the restrictions imposed by the Board of Trade on steam tramway 
traction, brought about a practical cessation in tramway construc. 
tion a few years ago—a fact upon which the chairmen of the tram. 
way companies laid particular emphasis at tke time. Since then 
however, the Joint Parliamentary Committee on Electric Powers 
reported in favour of reasonable facilities being granted for the 
operation of electric tramways on the overhead trolley system, and 
it may be said that from the adoption in 1894 of the recommenda. 
tions of the Committee, as fully set forth in the regulations subse. 
quently issued by the rd of Trade, a new era in tramway 
undertakings was begun. The parliamentary return now issued 
relates to the year ended June 30th, 1898, and shows the 
amount of capital authorised, paid up and expended, the length of 
tramways authorised and the mileage open to traffic, the gross 
receipts, working expenditure and net receipts, and the number of 
passengers carried and miles run by the cars, together with 4 
statement of the number of horses, engines, and cars in service at 
that date. It appears from the tabular return that the length of 
line open for traffic in 1886 amounted to 865 miles, to 948 miles in 
1890, to 975 miles in 1894, to 1031 miles in 1897, and to 1064 miles 
in 1898, The mileage now in operation is distributed among 163 
separate undertakings, of which 116 are the property of companies, 
and forty-seven belong to local authorities. In this connection it 
is to be noted that the lines in B!ackpool, Chesterfield, Dover, 
Glasgow, Hudderstield, Leeds, Liverpool, Neath, Nottingham, 
Plymouth, and Sheffield, are worked by the local authorities, and to 
these must now be added the London County Council, as having 
the administration of the system formerly owned by the London 
Tramways Company. With the exceptions by way of foot notes 
the parliamentary return does not specially refer to electric tram. 
ways, although separate columns are given for the number of horses, 
locomotive engines, and cars respectively ; but this matter wil| 

rhaps be remedied in course of time. It will be seen from the 

oregoing that some material progress is being made in tramway 
construction, and with the extension of electric traction in different 
parts of the country and the many schemes being projected in 
different localities, it wou!d appear that a gratifying impetus is once 
more being imparted to tramway enterprise in the United 
Kingdom. 








LAUNCHES AND TRIAL TRIPS. 





SANDORMEN, hopper dredger ; built by, Messrs. W. Simons and 
Co., Limited ; to = order of, Royal Danish Government ; launch, 
December 27th. 

WooprorD, trunk steamer; built by, Messrs, Ropner and Sons; 
to the order of, Britain Steamship Company ; dimensions, 315ft., 
46ft. 6in., 22ft. 2in. ; to carry, 4500 tons ; engines, triple-expan- 
sion, 23in., 38in., 624in., pressure 160 1b.; constructed by, Messrs, 
Blair and Co., Limited ; launch, January 26th. 

Kronpore ; built by, Messrs. Wm. Gray and (o.; to the order 
of, Mr. C. K. Hansen, of Copenhagen ; 341ft., 47ft., 27ft. din. 
deep ; oe triple-expansion, 25in., 40in., 65in., by 42in., pres. 
sure 160 1b.; constructed by, Central Marine Engine Works ; trial 
trip, January 27th. 

Soo ; built by, Messrs. Wigham Richardson and Co.; to the 
order of, Rotterdamsche Lloyd ; dimensions, 333ft., 44ft., 31ft. 
deep ; launch, January 27th. 

EvxiNi\, spar decker ; built by, Tyne Iron Shipbuilding Com- 
pany, Limited; to the order of, Messrs. Hecksherr and ('o.; 
dimensions, 348ft., 48ft., 27ft.; engines, triple-expansion, 24in., 
40in., 66in., pressure 1801b.; constructed by, Messrs. Blair and 
Co., Limited ; launch, January 28th. 

Moorasoor, steel screw steamer ; built by, Blyth Shipbuilding 
Company ; to the order cf, Messrs. Huddart, Parker, and Co., 
Limited, of Melbourne ; dimensions, 337ft., 47ft., 24ft. 10in. deep; 
engines, triple-expansion ; constructed by, Messrs, Blair and ()., 
Limited ; launch, January 30th. 

GREENWICH ; built by, Messrs. Ropner and Son; to the order 
of, Britain Steamship Company, London; to carry 4500 tons; 
engines, triple-expansion, 1100-horse power, pressure 160 lb.; 
constructed by, Mesers, Blair and Co., Limited ; trial trip, February 
2nd. 

PRINCE ARTHUR, twin-screw passenger steamer ; built by, 
Earle’s Shipbuilding and ee eager Company ; to the order of, 
The Dominion Atlantic Railway Company; dimensions, 290ft., 
3lft., 17ft. Gin.; to carry, 340 first-class and 44 second-class 
passengers ; engines, triple-expansion ; four cylinders ; trial trip, 
20°7 knots, 

BoLaMA, single-screw steamer; built by, Earle’s Shipbuilding 
and Engineering Company, Limited ; to the order of, Mr. TT’. C, 
Laws, for the Empreza Nacionale; dimensions, 200ft., 30vit., 
15ft. 6in.; size of cylinders, 18in., 27in., 48in. by 27in.; pressure, 
180 1b.; launch, February 2nd. 

Hatasv, single deck screw steamer ; built by, Messrs, Furness, 
Withy, and Co., Limited ; to the order of, Messrs. H. B. and A. 
Gourlay ; dimensions, 350ft.; to carry, 5500 tons; trial trip. 
February 8th. 








CATALOGUES. 

John Davies and Son, Derby.—Electric mining appliances, 

The Electrical Company, Limited, Charing-cross-road, London. 
—Measuring and testing instruments, electricity meters. 

Thomas Greenwood, Halifax.—Catalogue of new and second- 
hand engineers’ tools, wood-working machinery and contractors 

lant, 
. W. H. Willcox and Co., Limited, Southwark-street, London.— 
1899 price list of the patent Double-acting Willcox Semi-rotary 
Wing Pump. : 

We have received from Mr. John Spencer, Limited, Globe Tube 
and Engineering Works, Wednesbury, besides some particulars of 
sizes and prices, a neat little back-loop ket-book containing 
also some tabular matter on pipes and a 

J. E. H. Andrew and (o., Limited, Reddish, near Stockport. 
The “Stockport” gas engine.—This little book contains Popes 
tion with illustrations of this well-known gas engine. It is nicely 
appointed, the woodcuts being specially worthy of mention. _ 

Franco Tosi, Legnano, Italy. Album of views in the establish- 
ment at Legnano, and particulars and illustrations of numerous 
electric light and power installations carried out in various parts 
of the world.—No fault can be found with the manner in which 
this handsome work has been carried out. 








NAVAL ENGINEER ApPoINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineer: 8. Hockey 
to the Pembroke, for the Northumberland. Chief engineer: A. 
Hills, to the Comus; E. Gallery, to the Severn, for the Onys. 
Engineers: R. A. Hunter, to the Revenge; T. Shattock, to the 
Victory, for the Gladiator; W. A. J. Davies, to the Sheldrake ; 
H. A, Madge, to the Humber; and 8. M. 0, Fawckner, to the 
Empress of India, Assistant engineers: G. R. Byles (temporary ), 
to the Vietory, for drafting, &c., engine-room ratings ; and D. |. 
McGregor, to the Pembroke, for the Pomone, Probationary 
assistant engineer: W. H. Mew, to the Pembroke, for the 
Pomona, 
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RAILWAY MATTERS. 


ue Manhattan Elevated Railroad Company, New 
York hes decided to use electricity as its motive power. 


Tur poll of the ratepayers of Hastings, as to the 
dvisability of establishing municipal electric tramways, has 
resulted in a decisive majority in favour of the propoeal. 

Five miles for a penny! This is the fare which is 

ounced in connection with an extension of the all-night tram- 
annervice of the North Metropolitan Tramways Company between 
Stamford-bill and Holborn, The cars will run at intervals of 
twenty-six minutes throughout the night. 


Tue Light Railway Commissioners, the Earl of Jersey 
sat on Tuesday at Penzance to decide between two 
Kehemes designed to connect that town with the Land’s End dis- 
trict. They eventually approved the one promoted by the Pen- 
ance, Newlyn, and West ‘ornwall Light Railway Company, which 
is estimated to cost £150,000. 

\mone the new railways now being constructed in 
Russia, that from Tiflis to Karo, a distance of 186 miles, will be 
opened by the end of August. The purpose of this line is said to 
be purely strategic. It is reported that the Moscow-Jaroslavl'- 
\rchangel Railway Company wil) shortly extend their line from 
\rchangel to a point on the coast of the Gulf of Menzen. 


4 coLListon happened on Sunday on the London and 
North-Western Railway at Crewe Station. ‘Two goods trains were 
being shunted in the Manchester sidings, when, through some 
misunderstanding, portions of both crashed into each other, A 
number of wagons were thrown off the line, and their contents 
were greatly damaged. The rmanent way also was torn up, and 
wreckage fouled the lines, Happily no one was injured, 


AccorpinG to an advance proof of the accounts of the 
North-Eastern Railway Company, the total receipts during the 
year ending December 31st, 1898, were £4,455,095, as against 
$4,225,698 in 1897, being an increase of £229,397, During the 
same periods the <a were £2,634,728 and £2,454,408, an 
increase of £180.320, which gives a net increase of £49,077, The 
miles open for traffic were 16184 in 1898, as against 1597} in 1897, 
an inerease of 20% miles, A dividend of 7} per cent. is proposed. 


WE hear from the United States that it has become 
“quite common” with heavy express locomotives to fix pipes 
from the tender or injector pipe connections, so that water can be 
turned on tender or engine truck journals or the driving boxes if 
they get hot on the road, On some roads, it is stated that the 
fastest trains are only able to keep time by this means. These 
statements point to bad lubrication, bad workmanship, bad design, 
or incompetent drivers, English experience is that a water service 
of this kind is quite unnecessary—a thing unknown, indeed, on 
this side of the Atlantic, 


A MipLanp express passenger train, booked to leave 
Nottingham for St. Pancras at 1 o'clock, and due at the latter 
station at 3.30 p.m., had a marvellous escape from disaster one day 
last week. he train, consisting of twu engines and twelve 
carriages, was passing Chiltern-green Station, near Luton, at full 
speed, when the first engine threw off the tire of one of the wheels, 
The huge piece of metal, which was fortunately deflected outwards, 
was hurled across the platforms, and fell into a garden. The 
driver, observing a sudden jerk, brought the train, which con- 
veyed over 100 passengers, to a standstill. 


A COLLISION occurred at St. Paul’s-road Junction on 
the Midland Railway on Saturday morning. At half-past eight 
the empty carriages of the Scotch express were being removed 
from St. Pancras Station to Kentish Town sidings, and when they 
were passing over the point where the Midland main line and the 
City section converge, a Y pea ar train from Moorgate-street to 
south Tottenham dashed obliquely intothem. The engine of the 
City train and several heavy vehicles of the Scotch train were 
thrown from the rails, considerable damage being done to the 
Fortunately, nobody is reported to have been injured. 


presiding, 


latter. 


A new terminal station has recently been opened at 
Boston, U.S.A., to accommodate all the railways which enter the 
city from the south. It is said to be by far the largest structure 
of its kind in the world, and has a capacity at least double that of 
any other station. The express and suburban traffic that enters 
Boston on the south has hitherto been carried by four systems 
the Providence division of the New York, New Haven and Hart- 
ford, the Old Colony, the New England, and the Boston and 
Albany Railroads. e terininal station has been built for the pur- 
pose of bringing all of this traffic into the heart of the city, and 
handling it in one mammoth depit. It is a double-deck station. 
The long-distance and express tains make use of the main floor, 
having twenty-eight sets of rails, while the suburban trains enter 
and leave the station by an inclined subway which leads down 
beneath the main floor, where the tracks form a couple of separate 
loops, swinging around underneath the main platform, and leaving 
by the same incline as that by which they enter. Two other im- 
portant features are the use of separate platforms for baggage and 
express matter, and the use of some other motive power than that 
of steam for working the suburban traffic. The train shed, which 
is 602ft. long by 570ft. wide, is covered by a curved roof, supported 
ou huge cantilever trusses, the trusses being supported on two 
lines of columns which extend down the full length of the station. 
The extreme height of the train shed is 112ft. The middle span is 
“S88ft. wide ; the two side spans are 171ft. wide. The maximum 
length of the main station is 850ft., and width 725ft. 


Tae fourth annual festival of the cmployés of the 
Caledonian Railway locomotive workshops, St. Rollox, took place 
in € ilasgow City Halls on the 3rd inst., Lord Newlands of Mauldslie 
presiding. The company on the platform included Messrs. James 
Hozier, M.P.; John Blackburn, secretary, Caledonian Railway ; 
J. F, MeIntosh, locomotive superintendent, &c., and apologies for 
absence were received from Mr. J. C, Bunten, chairman of the Cale- 
donian Railway Company ; the Marquis of Bredalbane, director ; 
Sir James King, Bart., director ; Sir James Thompson, general 
manager ; SirThomas J. Lipton, Captain James Williamson, marine 
superintendent ; Mr, Irvine Kempt, general superintendent, and 
others, The Chairman, in addressing the vast audience of 
workers, said that he felt sure that their connection with the 
premier railway company in Scotland would make them take a 
deep interest in a matters, and that they took a pride in 
contributing to the development and perfecting of railway 
travelling, which had, more than, any other agency, tended to the 
prosperity of the people of this'country. It was marvellous to 
reflect that the whole wonderful development in railway travelling 
had taken place within the last sixty or seventy years. He was 
old enough to remember the time when not a single railway existed 
in Scotland, _ Many a time cs a child he had done the journey by 
road from Edinburgh to Lancashire, a distance of 200 miles, which 
in those days was a most formidable thing to undertake. The 
inside of the stage coaches of those ~~ was a veritable purgatory— 
— of Black Hole of Calcutta, Since the revolution in modes 
° travelling created by Stephenson and his contemporaries, 
ars strides had been made; and the part played by Mr. 
Fe ntosh, and the others associated with him in the locomotive 

epartment of the Caledonian Railway Company, had been no 
peers ~ At one time it was thought a great achievement if they 
‘ uld build an engine to earry a train of 100 tons thirty-five miles an 
hour 3 Whereas they now were able to turn out engines capable of 
a ce trains of 500 tons at the rate of sixty miles an hour, 
. pisses These engines had reflected the greatest credit upon 
: oncerned, and had gained for St, Rollox Works the highest 
neomiums, not only in this country but abroad. 





NOTES AND MEMORANDA. 


Ir is estimated that at the present time the Argentine 
Republic is raising annually nearly 700,C00 tons more mutton than 
its a population can consume ; 200,000 sheep are exported every 
month, 


Tests of bicycle tires, recently made by Prof. R. C. 
Carpenter, of Cornell University, show that, other things being 
equa], the larger the tire the easier runs the wheel. A marked 
difference in ease of running is found between a 1 in. and 2in, 
tire. 


Tuer Suez Canal traffic for 1898 shows an appreciable 
increase over the figures for the preceding year, the total repre- 
senting 84,094,507f., as against 72,897,635f. in 1897. The number 
of steamers passing through the canal in 1897 was 2986, with a net 
register tonnage of 7,898,981. For the past year the figures were 
3464 steamers, aggregating 9,186,912 tons, 


Tue telephone is very extensively adopted in Japan. 
Exchanges now exist at Tokyo; Osaka, Kobe, Yokohama and Kioto, 
that at Tokyo having no less than 4500 subscribers. Exchanges 
are shortly to be established at Nagoya and Bakan, while several 
more are projected. According tothe Llectrician, a long distance line 
connects Tokyo and Kobe, « distance of 376 miles, the iine commu- 
eave at intermediate points with Yokohama, Nagoya, Kito and 
Osaka, 


Tue largest frozen-meat factory in the world is at 
Barracas, a suburb of Buenos Ayres, and belongs to the Sansinena 
family. ‘The establishment is capable of an output of 3500 sheep 
per diem, or 100,000 mutton carcases per month. The freezing 
rooms have a capacity of nearly 100,000 cubic feet, and have hang- 
ing room for 6000 sheep. The store rooms in which the sheep are 
stowed after freezing to await shipment havea capacity of 150,000 
cubic feet, and can contain upwards of fifty thousand sheep. 


THE compilation of passengers landed at New York 
from Europe during 1898 shows an eggregate of 80,586 cabin and 
219,657 steerage in 812 trips of transatlantic steamers. This com- 
pares with 90,932 cabin and 192,004 steerage in 901 trips during 
1897, which was the smallest number of passengers arrived here in 
a number of years, The Cunard Line continued last year to hold 
their supremacy in cabin passenger trade from England, bringing 
16,692, as compared with 15,197 in 1897. They also brought last 
year 20,463 steerage, an increase of 3160 over the previous year. 
The American Line traffic, owing to the war, dropped from 14,443 
cabin in 1897 to 5037 last year, with 5890 steerage passengers, 
against 11,322 in 1897. 


Wuartever the future may have in store for the cycle 
trade—and we do not predict the almost utter collapse which is 
prognosticated in some quarters--there can be no doubt that prices 
of bicycles will be much lower during the forthcoming season. 
Some few weeks ago it was rumoured that a feature of the season 
was to be the introduction of a fifteen-dollar American machine, 
but this will probably prove to be incorrect. It is stated now that 
as good a machine as need be ridden will be obtainable in America 
at prices ranging between twenty-five and thirty dollars. As these 
will doubtless be shipped extensively to this country, the result 
ought to be beneficial in bringing down the exorbitant prices 
which the leading home makers have hitherto obtained for their 
products, With the large firms which turn out bicycles by the 
thousand there ought still to be a fair margin of profit on machines 
at about £12, if the advertising ‘‘ millstone” is removed from the 
neck of the trade. Hitherto it has cost as much to sell a machine 
as to make it. 


Ix his report on the Vilayet of Tripoli for the year 
1897, Mr. Consul-General Jago draws attention to the growth and 
export of esparto fibre. The year 1868 saw the first exportation 
of this article from Tripoli. It grows wild all along the coast 
from a little west of Tripoli to Khoms and Zleiten to the east, and 
inland to a distance of from two to five days’ camel march. It all 
comes to England for paper-making purposes, That near the 
coast has long been eradicated by over-plucking in the early days 
when the fibre fetched £12 per ton in the English market, now 
reduced to £3. In 1880 hand-presses gave way to hydraulic 
nar causing a saving in bulk and freight of 50 per cent. 
Juring the last ten years the average yearly export has been 
46,019 tons, of the value of £128,320. Last year, 1897, 37,200 
tons, valued at £74,400, were exported, showing the decreasing 
value of the article, consequent on the large use of wood pulp in 
the manufacture of paper. The fibre attains maturity after three 
years’ growth, under which age it is useless to the paper maker 
through lack of the necessary strength. 


A pEscripTION of the new French quick-firing gun, the 
invention of Colonel Humbert, recently appeared in the Revue 
d'Artillerie, It is said to give no report and no flash or sign of fire, 
and to have little or no recoil. There is an automatic valve 
arrangement at the muzzle which closes the mouth of the gun as 
soon as the shot has passed out, and forces the powder gases to 
escape upwards through a valve which prevents their return into 
the bore. As soon as the gases have escaped the valve closes, 
causing at the same time the mouth of the gun to be re-opened 
ready for the passage of the next shot. At the breech the heated 
gases which cause the flash are permitted to reach the open air 
only by passing through a number of channels, during which the 
gases cool below their flash-point. According to the Times, the 
trials of the gun have not proved it quite equal to the claims of 
the inventor, but its perfection is considered to be only a matter of 
detail. The rate of firing is from five (normal) to twenty (maxi- 
mum) shots per minute, and in order to meet the large expendi- 
ture of ammunition, it is proposed to reduce a battery from five to 
four guns and to increase the number of attendant ammunition 
wagons, 


ELEcTROLYsIs plays an important part in Germany in 
the preparation of bleaching solutions, especially those for dealing 
with the finer wares, when it is a question of giving the best 
possible finish to the fibres. Hitherto platinum electrodes have 
been employed in apparatus for the electrical production of 
bleaching lye, naturally rendering the initial cost of the same very 
high. However, a German firm has introduced a much cheaper 
form of electrode, the use of which is said not to lessen the 
peegensn | of the apparatus. Except for the negative electrodes, 
no metal is employed at all. Specially prepared plates serve as 
electrodes, which are slid into grooves provided in a trough-shaped 
containing box. These plates do not reach the bottom of the box, 
but rest on glass or other insulators, so that spaces undisturbed 
by the charging current exist, into which any flakes from the 
plates, &c., may deposit themselves, thus removing all danger of 
a short-circuit between two neighbouring electrodes. The elec- 
trodes act bipolar-wise, so that only the two end plates are con- 
nected with the generating source, and only the latter with their 
terminal screws extend above the solution, the remaining plates 
being completely immersed. The number and magnitude of the 
interstices between the plates depend upon the intensity of current 
employed and the quantity of bleaching lye required. Simple as 
is the construction of the apparatus, its use is even more so, says 
the Electrical Engineer, From a suitable tank or barrel a con- 
tinuous stream of brine is fed to the electrode trough, being dis- 
charged from the same as finished bleaching lye. As only the two 
end electrodes are in direct connection with the generating source, 
a certain electro-motive force is, of course, necessary to overcome 
the resistance offered by the solution. Ordinary continuous- 
current dynamos, which are employed for illuminating purposes at 
night, may therefore be used during the day for the production of 
bleaching lye. With an electromotive force of 65 or 110 volts, it 
is possible within the space of ten hours to prepare three cubic 








metres of bleaching lye from 300 Ib, to 400 Ib. of salt. 








MISCELLANEA. 


Forms of application for space in the exhibition of 
motor vehicles, to be held by the Automobile Club at Richmond, 
Surrey, in June next, are now obtainable, The last day on which 
applications can be received is Apri! 29th. 

THE total electric power now applied for from the 
Niagara Falls Companies amounts to 54,300-horse power, the 
amount applied for in 1898 being 23,300. We hear that two new 
5000-horse power generators are shortly to be ordered from the 
Westinghouse Company. 

Ir may be of interest to note that, with a view to the 
development of Beigian trade with Russia and the Far East, the 
Minister of Public Instruction has decided to create four new pro- 
fessorships at the State Universities of Ghent and Liége for the 
study of Russian and Chinese, Persian, and modern Arabic. Pro- 
fessors of Russian and Chinese have also been appointed at the 
University of Louvain. 


From an available head of 1325ft. in a waterfall 
on the Kaweah River, about 29 miles east of Visalia, California, 
it is proposed to obtain about 1800 electrical horse-power, and 
transmit this over a distance of 40 miles to a number of towns in 
the neighbourhood. ‘The transmission will be by means of over- 
head lines worked at 17,300 volts at the station end ; but, ulti- 
mately, when the load is increased, the voltage will be raised to 
34,600 volts. The power will be utilised chiefly for pumping pur- 
poses in connection with irrigation, and special tangential impulse 
wheels have been devised for the hydraulic installation, which is 
under an exceptionally high head. The conveyance of the water 
from the river to the penstock will necessitate six miles of open 
fiume and a short rock tunnel. 


THERE are now about 44 public central electric lighting 
stations in Japan, 11 of which are driven by water power. The 
majority of these are in a flourishing condition, paying as much as 
from 10 to 15 per cent. dividends on their capital, and in the case 
of one water power plant as high as 25 per cent. dividend. One 
defect in Japanese electric lighting is the lowering of the supply 
pressure, says the Tokio correspondent of the Electrician, Owing 
to the high price of coal, the station engineers attempt to reduce 
the coal bill as much as possible by reducing the voltage of the 
line, which is carried out as far as customers will submit to. 
Another defect is that, owing to the high rate of interest paid for 
capital, companies will not put aside capital in reserve plant, so that 
the stations have to be run on a small margin of plant. 


Ix the United States Indian corn is now said to be 
more largely used in the manufacture of whisky than all other 
grains combined. The product is known as ‘ Bourbon.” The 
process of manufacture is analogous to that used in the preparation 
of whisky from other cereals, The starch is converted into fer- 
mentable sugars by diastatic action, and the resulting mash 
fermented and distilled. A considerable quantity of alcohols 
belonging to the ‘‘ fusel oil” series is produced, but these may be 
removed by allowing the whisky to mature a sufficiently long time. 
The distillation of alcohol consumes about 15,000,000 bushels «f 
Indian corn annually. The glutinous and other residues from the 
manufacture of starch, glucose, and alcohol were formerly regarded 
as waste material, but it has been found that, after careful drying. 
they furnish a cattle food the nutritive value of which is fully 
equal to that of ‘‘ brewers’ grains.” 


Tue well-known Atlantic liner Parisian, which has 
been taken off her station between Liverpool and the States, is 
about to be completely overhauled by her original builders, Messrs. 
Napier and Sons, who will supply new engines and boilers, and for 
most part renew and improve her passenger accommodation, Her 
new machinery, it is estimated, will increase her speed considerably, 
and on being completely installed and tried, the vessel will, on 
July next, resume her place in the Liverpool service of the line in 
conjuction with the new accessions to the fleet, the large fast 
steamers Castilian, Bavarian, and Tunisian, now building. The 
Parisian, which was built by Messrs. Napier in 1881, and was one 
of the earliest Atlantic liners to be built wholly of mild steel, has 
had a remarkable record. She has completed 147 round voyages, 
with a total immunity from accident. She has steamed 832,621 
miles, and has conveyed across the Atlantic 30,326 saloon, 22,159 
second cabin, and 69.079 steerage passangers ; in all 121,594 souls 
—facts which afford convincing evidence as to her staunchness and 
popularity. 

On Wednesday last the City of London College Science 
Society, to thenumberof twenty, under the guidance of the new pre- 
sident, Prof. Henry Adams, M. Inst. C.E., made an interesting visit 
to the locomotive works of the North London Railway at Bow. 
Few people are aware of the extent and completeness of these 
works, or the magnitude of the traffic that has to be provided for. 
Although the company owns only twelve miles of railway, the 
North London trains ran 1,101,695 miles during the half-year 
ending December 31st last, and carried nearly 24 million passen- 
gers, and this means that the wear and tear of engine power and 
rolling stock must be very great, affected as it is by the 
frequent stoppages and stiff gradients. The works extend 
continuously for a mile from the Bow-road southwards to the 
Lee Cut, and comprise workshops in all trades, including a 
large foundry and a working staff of some eight hundred mer. 
In the testing room at the time of the visit, prepared samples 
of boiler steel were put through the standard test, which 
showed an elastic limit of 13 tons, an ultimate tensile stress of 
24 tons per square inch, and an elongation of 36 per cent. Many 
ingenious machines and modern labour-saving appliances received 
attention during the two hours spent in the works ; and before the 
party separated a hearty vote of thanks was proposed to the 
locomotive superintendent, Mr. H. J. Pryce, for permitting the 
visit, and to Mr. E. J. C. Manico and his assistants for their cour- 
teous guidance and lucid explanations, 


In a further report on the steps taken for the enforce- 
ment of the provisions of the Public Health (London) Act, 1891, 
as to smoke consumption, the Public Control Committee of the 
London County Council state that there has been a distinct 
diminution both in the number of cases of nuisance and in the 
character of the nuisance from black smoke. Up to the present 
time evidence of 3612 cases of smoke nuisance had been furnished 
by the Counci! to the various sanitary authorities in London, and 
of these no fewer than 1251 had occurred since last April. Un- 
fortunately, the Council had no power to deal directly with the 
smoke nuisance, as it could only act in any particular case when 
the sanitary authority had been proved in default in respect of that 
case. This absence of power had rendered it almost impossible 
for the Council to initiate legal proceedings, as directly they 
intimated to a sanitary authority that they were about to consider 
whether or not there was default, the sanitary authority had taken 
more active measures, and, with one exception, had rendered it 
difficult, if not impossible, for the Council itself to successfully 
initiate legal proceedings. The general result had, however, been 
to force a large number of cases into Court, and they were glad to 
say that the more recent cases had almost invariably resulted in 
substantial penalties being imposed. Although the Committee 
had made several appeals to the public to furnish them with any 
instances of nuisance from smoke coming under their observation, 
they had received practical help in only one or two cases, and the 
police had not furnished them with much recent evidence. Tle 
Committee thought it their duty to point out that very serious 
nuisance still continued to arise from a large number of chimneys 
at Woolwich Arsenal. They were advised that these chimneys, 
being on Government property, were exempt from the operation 
of the Act, but they thought it anomalous that private persons 
should be compelled to find a remedy for a nuisance which Govern- 
ment departments appeared to be able to commit with impunity. 
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REPLIES, 


Wire Ropr.—We have received no information bearing out your 
suggestion. If there is any truth in the statement it is a very small 
quantity. 

E. C. T.—We are endeavouring to meet your wishes, which are those of 
several other correspondents ; but it is not easy to induce an investi- 
gator to give freely to the public results which have cost him infinite 
trouble to obtain. 


INQUIRIES, 


PEAT FOR GAS MAKING. 
Sir,—Will you kindly allow us to ask if any of your readers can inform 
us if peat is used for making yas for power purposes, and, if so, who is 
the maker of the plant ? 


London, February 7th. 8. 8. anp Co. 





RIVET-MAKING MACHINES, 

Sir,—We should feel much obliged if any reader would inform us, 
through the medium of your paper, of the name or names of any English 
makers of rivet-making machines of the 1evolving table type. 

February 8th. REVOLVER. 
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DEATH. 


On the 7th inst., suddenly, Mr. Wittiam Larrp, eldest son of Mr. 
John Laird, M.P., of Birkenhead. 
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THE STRUCTURAL FEATURES OF LARGE OCEAN STEAMERS. 


Wir the continuous growth which goes on in the 
dimensions of ocean-going steel steamers, there is, of 
necessity, a corresponding modification in their chief 
structural features. Modes of combination and arrange- 
ments of materials which afford abundant structural 
strength in a vessel of 500 tons are not quite so efficient 
in the case of a vessel of 5000 tons, and are certainly in- 
adequate when a measurement of 10,000 tons is reached. 
As a design grows from a length of 100ft. to 200ft. the 
principal stresses to be dealt with increase more nearly 
fourfold than double, and when 500ft. is reached the rate of 
increase becomes very formidable. To increase the thick- 
nesses of deck plating, shell plating &c., in the same pro- 
portion, would result in a very heavy structure indeed, 
and so an attempt has to be made to utilise material more 
advantageously in the larger than in the smaller vessel. 

It may be asked—why not utilise the material more 
advantageously in the smaller vessel also? Now it is 
not pretended that the ordinary distribution of materials 
in steel steamers is always the best possible, and 
certainly not in the case of small coasting craft and the 
like; that is to say, for securing a maximum of structural 
strength on a minimum weight of steel. But other 
considerations have to be attended to besides this im- 
portant one. Not only must the structure, as a whole, 
be able to endure the principal stresses to which it is 
subjected when the vessel is loaded and she is labouring 
in a seaway, but provision has also to be’ made against 
such local stresses as are due to grounding in tidal har- 
bours, knocking about and rubbing against quay walls, 
resting upon blocks and shores in dry docks, and to blows 
from the sea. All these considerations affect the thickness 
of the shell plating, and keep it above the limit necessary 
for structural purposes alone. Similarly, deck plating 
and framing must be strong enough to endure the 
knocking about they get when loading and discharging 
mineral cargoes. Hence small steamers are, as a 
rule, relatively much stronger, considered as floating 
structures, than are large vessels. In the larger steamers, 
and especially the longest, the problem of providing the 
greatest structural strength without a wasteful use of 
materials is much mere difficult of solution than is the 





case with steamers of small or moderate size. As alread 
pointed out, the principal stresses increase very muc 
more rapidly than do the principal dimensions, and it may 
be safely assumed that the scantlings found necessary for 
these stresses are amply sufficient to cope with the de- 
mands for local stiffening. The thickness of shell plating 
in the Campania or Oceanic is quite enongh to resist 
blows from the sea, or the contingencies of wet or dry 
docking. As to loading and discharging on the ground, 
these are luxuries in which the large ocean liner is for- 
bidden to indulge. 

A comparison made between the framework of an 
ordinary tramp and that of an up-to-date transatlantic 
greyhound will show several marked differences. The 
newer and better class of tramp has generally a deep and 
capacious hold, with two steel decks and no more than 
the two tiers of beams. She has the minimum number 
of transverse water-tight bulkheads required for classifi- 
cation purposes; these ranging in number from four to 
six. To secure deep and lengthy hold spaces, tiers of 
beams must be omitted which would otherwise have been 
fitted, and the necersary transverse strength is supplied 
by means of deep girder frames, or web frames, in each 
case associated with strong hold stringers. Within certain 
limits of size such vessels may be, and are, made 
thoroughly strong and efficient, as is shown by the excel- 
lent way in which they regularly do the work to which 
they are put. But when these dimensions are exceeded, 
and the engine power is placed in them necessary for the 
attainment of great speed, vessels require other and more 
complex structural arrangements ; and when they have 
further to transport a thousand passengers across the 
Atlantic at all seasons in the year, with the nearest ap- 
proach to absolute safety which it is in human power to 
attain, then still further structural additions have to be 
provided. Not only must a more minute subdivision of 
the vessel be made with water-tight bulkheads, but each 
bulkhead must be madestrong and stiff enough to endure 
any water pressure which the result of accident may 
bring upon it. Apart from the value which these bulkheads 
have in limiting the quantity of water admitted into the 
vessel when her side is penetrated, they have also im- 
portant structural uses in regard both to the direct trans- 
verse or longitudinal strength they afford, and indirectly 
in stiffening the shell and deck against cross-racking and 
longitudinal bending stresses. 

Extensive bulkhead subdivision is not, however, the 
only, or, indeed, the chief element of difference between 
the structures we are comparing. The strong ocean 
tramp has usually only two decks, with perhaps an addi- 
tional tier of wide-spaced hold beams of extra strength in 
the larger vessels. This would not be sufficient in a 
Campania or Oceanic. More steel decks and more tiers 
of beams are needed in them, and that, too, not only for 
structural purposes, but for providing the cabin ac- 
commodation it is necessary they shall contain. It isa 
great advantage when the demands of the shipowner co- 
operate with the requirements of the naval architect, and 
it would make matters much simpler for the latter, 
if the marine engineer’s wants were equally contributory 
to the attainment of high structural efficiency. Unfortu- 
nately they are not, but, on the contrary, the two are too 
often antagonistic. Not that the marine engineer is 
actuated by any spirit of ‘‘ cussedness,” as is, unhappily, 
sometimes imputed to him, but because the things he 
wants have an unfortunate knack of occupying precisely 
the self-same spaces in the vessel as those structural ele- 
ments which the naval architect very much desires to 
place there. ‘‘Confound you!” said a marine engineer 
the other day; “that heavy beam of yours is shown so 
as to pass right through my high-pressure cylinder.’ 
“‘Can’t help it,” said the naval architect ; “‘why did you 
put your cylinder where I want my beam?” In such 
cases of coincidence, which are unhappily too frequent 
in modern steamship design, the engineer—of course— 
always gets his own way. Beams and pillars, decks and 
stringers, must keep out of the way of engines and boilers, 
to float which, it would often appear, is the chief end and 
purpose of a steamship. Nothing on shipboard is sacred 
to an engineer, who ruthlessly carves caves and recesses 
in the most vital parts of the structure in order to stow 
the thousand-and-one contrivances which are classed 
under the generic head of auxiliaries. The enormous 
engine and boiler power required to propel and otherwise 
serve the demands of a modern ocean liner do, indeed, 
seriously add to the difficulties of her construction. Being 
situated as the machinery spaces are at about the middle 
of her length, where the stresses are greatest, serves only 
to make the problem of compensating for the omission of 
normal structural arrangements all the more difficult. 
That the resources of the naval architect have enabled him 
up to the present adequately to supply such structural 
compensations is demonstrated by the soundness and 
efficiency of such well and severely tried vessels as 
the Campania, Teutonic, and New York. One has 
only to look down into the great gap provided in 
the structure to receive the twin-screw engines of the 
Campania, in order to realise how severely handicapped 
were her builders and surveyors in framing, both longi- 
tudinally and transversely, that portion of the vessel. 

The figment of vibration, when under steam, being due 
to structural weakness, has long since exploded, and need 
scarcely be alluded to. The speed at which one vessel 
vibrates most is that at which another of different form 
and dimensions is steadiest. One vessel’s maximum 
vibration is at about her highest speed, and another at 
about her half speed. A comparatively small structural 
modification in either would entirely alter her vibratory 
pitch. It is a question of synchronism, or otherwise of 
‘‘ beat ” of engine with vibratory period of the steamer’s 
structure, which determines under what conditions of 
speed the shaking so vexing to passengers shall be set up. 
Fortunate indeed is the naval architect who, when his 
ship is tried under steam, finds that her designed speed 
is not the one which is attended with vibration ; but no 
man is yet clever enough to provide for that desirable 
result or to prediet what will happen: The problem iv 
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one for the marine engineer, and not for the naval 
architect, for the vibratory movement owes its origin to 
the engine-room, and there alone. 

The record of British steamship construction as applied 
to swift ocean navigation, is one of which we have reason 
to be proud, and none the less because foreign competi- 
tors have followed closely in the track we have laid 
down for their guidance. German and American liners 
have been built upon the structural principles devised 
and developed by our own builders, and hence their 
su2eess. Ina few months the Oceanic will be at work, 
and of this, the most highly developed of a long line of 
splendid ocean greyhounds, great things are expected, 
and with her, we trust, the most successful results will 
be realised. 


THE UTILISATION OF BLAST FURNACE GASES. 


THE utilisation of blast furnace gases in the cylinders 
of internal-combustion motors is as yet only in its ex- 
perimental stages, but enough has already been done to 
falsify the argument and predictions which had been ad- 
vanced against it. Both at home and abroad, enough 
success has beeen achieved, ina comparatively small way, 
to encourage further experiment, and to justify the esta- 
blishment of larger installations. Without adopting 
the premature, if not exaggerated, views of those who 
see in the use of blast furnace gas in the gas engine the 
commencement of a new era in power distribution, or of 
those who are beginning already to speak of cast iron as 
a bye-product of gas generators, we may yet admit that 
there is promise of a very rosy future for the new method 
of consuming those gases which are now burnt in the 
furnaces of ironworks boilers. But that it will ever 
be advantageous to dispense with the recuperative stoves, 
so that the whole products may pass through the gas 
engine, we are not prepared to accept, even though there 
appears no grave obstacle to the employment of the ex- 
haust products of the engine for the heating of the blast. 
However, that is a point which the future will decide ; at 
present we wish to take the facts as they stand, and briefly 
to review them, without following the flights of fancy 
by which some of the more enthusiastic advocates have 
allowed themselves to be carried away. 

Some of the earlier experiments in the use of blast fur- 
nace gases in the cylinder of a gas engine were made at 
Wishaw, with an arrangement due to Messrs. Thwaite and 
(iardner. The plant consisted of an ‘‘ Acme ” gas engine 
with a cylinder 12in. in diameter by 20in. stroke. The 
gases before consumption passed through a small coke 
scrubber, a physical purifier, and a gasholder. The 
engine drove a dynamo supplying current for lighting 
purposes. The gas contained about 26 per cent. by 
volume of carbonic oxide and 59 per cent. nitrogen. Of 
carbonic acid there was 7-2 per cent., and of hydrogen 
and carburetted hydrogen about 8 per cent. With a 
consumption of gas of about 1335 cubic feet per hour, 
this engine developed nearly 15 brake horse-power, or 
1 brake horse-power per 89 cubic feet of gas. No account 
is given of the amount of oil used in this engine in the 
report by Mr. Galbraith, which lies before us. This may 
prove a factor of some importance. We turn now to 
some tests made by M. Aimé Witz on a plant installed 
at Messrs. Cockerill’s works at Seraing. They are more 
interesting, both on account of the size of the engine and 
the care taken to avoid error. The engine has a cylinder 
800 mm., (31°5in.) diameter by 39°4in. stroke, and 
developed at 105 revolutions per minute some 180 to 
200 brake horse-power. The mean consumption was 
3°329 cubic metres (117°5 cubic feet) per brake horse- 
power per hour. The quantity of water used in the 
cylinder jackets and in the scrubber was about 102 litres 
(about 22} gallons) per brake horse-power per hour. 
The amount of oil used was 15 grains (about 4oz.) per 
brake horse-power per hour, or in twenty-four hours—the 
duration of the test—70 kilos. of oil and grease were 
used. This is equivalent to 154lb. The engine ran with 
great regularity, and no trouble was experienced with 
the dust. 

If the gases from a blast furnace are consumed ina 
boiler, something between 700 and 800 cubic feet per 
hour are required per horse-power. In the gas engine 
only between 90 and 120 cubic feet are needed, so that 
from these figures alone the gas engine is between six 
and eight times as efficient as the steam engine and 
boiler. The actual advantage is probably less than this, 
but even if it were only comparatively slight, it would be 
sufficient to warrant the adoption of this method of using 
the gases in preference to the other. In face of the keen 
competition in iron making, the saving of a few million 
cubic feet of gas may be sufficient to turn the scale. 

What, then, are the objections to the consumption of 
the gases in the cylinder of an engine instead of under 
a boiler? One is that the engine is dependent on the 
action of the furnace for its power, so that, supposing the 
furnaces to be out of blast, there is no means of driving 
the blowing engines for starting them again—that is, in 
the case when the gas engines are being used for this 
purpose. Two ways out of this difficulty have been 
suggested ; one is to provide gas holders of sufficient size 
to store enough gas to run the engines until the furnaces 
are steadily at work; and the other is to erect a small 
independent gas producer plant for the same purpose. 
Neither plan seems wholly satisfactory. The first is 
open to the objection that the holder would have to be 
of large capacity, to avoid any risk of the supply running 
short before the furnaces had got well under way. The 
objection to the producer plant is similar. If it was 
used direct, or only through the usual gasholder, it 
would, for such engines as are required in ironworks, 
need to be of considerable size, and, on the other hand, 
if a small producer was used a large gasholder would be 
required. 

Other obstacles are to be found in the engine itself. It 
is necessary that the blowing engines should run con- 
tinuously for long periods. Have we sufficient experience 
of gas engines of large size to be able to put that 
dependence in their running as to trust a furnace to 





running intermittently for some months, developed a 
defect. It was corrected by altering the ignition arrange- 
ments. There appears to have been no indication at 
first that there was anything wrong in that quarter. 
With regard to the Seraing engine, we have only the 
record of a twenty-four hours’ run, although we under- 
stand that it has proved satisfactory in daily use. 

Many of the objections against the use of gas engines 
driven by furnace gases apply only as long as the power 
developed is used to produce the blast. This, of course, 
appears the natural use to make of it, but it has been pro- 
posed to convert it into electrical power either for 
distribution—some schemes, fantastic, at any rate at 
present, have been advanced—or for employment in the 
works for lighting and various other purposes. This 
seems the wisest way of utilising the power until more 
experience has been gained. It would certainly be wise 
to postpone the employment of engines driven by blast 
furnace gases for the idetdens work of the production 
of the blast till they have been tried more exhaustively 
in less important ré/es. We are glad to hear that an 
engine of larger size than any that has so far been em- 
ployed for this purpose is to be started shortly at a large 
ironworks in this country. The experiment will be fol- 
lowed with the keenest interest. This case supports our 
contention that the gas engine is not at present suited 
for blast purposes, for we gather that the power deve- 
loped is to be employed for electric lighting. Success 
will in all probability attend it whilst used for this pur- 
pose, and there can be little doubt that a monetary 
saving will be effected. 


CIRCULATION IN STEAM BOILERS. 


RECENTLY a good many drawings of steam boilers 
have passed through our hands. These are mostly 
of the ordinary Lancashire or fire-tube type. It is not 
enough to say that in none of them does it appear that 
special precautions have been taken to secure good 
circulation. On the contrary, indeed, circulation 
seems to have been entirely ignored. The boilers are 
designed as though circulation was absolutely unneces- 
sary. These statements apply to various types of 
boilers, other than the water-tube, but they have a special 
application to land boilers of the Lancashiretype. Inquiry 
elicits the statement that the makers do not find that the 
boilers break down, or are less economical than others. 
It would seem, indeed, that the time-honoured theory 
that considerable sacrifices in construction must be made 
to secure facilities for the movement of the water inside 
a boiler, is falling into contempt. Possibly the explana- 
tion of the fact, or apparent fact, is that boilers being 
worked at very much higher pressures now than were 
usual twenty years ago, the altered conditions have 
eliminated the need for wide current spaces inside the 
boilers. Pressures of 150 lb. are becoming common, and 
100 lb. is more often met with than the 40 Ib. or 50 lb. 
that used to be considered quite sufficient for any 
boiler supplying steam to a stationary engine. The 
great reduction in the size of the steam bubbles, and 
the comparatively quiet ebullition going on, are condi- 
tions obviously satisfactory, and rendering unnecessary the 
special precautions which would have to be taken to secure 
wide passages free from obstruction inside a boiler 
generating low-pressure steam. Thus, for example, we 
find in some forms of boiler with return fire tubes that 
the tubes are crowded together and come quite close to 
the furnace tubes and also to the sides of the shell; the 
steam generated on the crowns of the furnaces has con- 
sequently to force its way up through a forest of tubes. 
Again, Lancashire boilers are made with furnace tubes 
which nearly fill the shell, leaving only about 3in. between 
the two and as little between the shell and the tubes. 
This seems all wrong, but, so far as we can learn, in 
practice it is all right. The advantage gained is, of 
course, a considerable augmentation of grate and heating 
surface. The results obtained go far to cast a doubt over 
a great deal that has been said and written concerning 
circulation. It is not now for the first time that we 
have more than hinted at this. We have said, for 
instance, that so far from circulation being a desirable 
thing, it was a necessary evil, and not infrequently caused 
a great deal of trouble. Letusexaminethe theory. The 
examination will be found instructive. 

Until the other day—until, in fact, people were driven 
to their wits’ end to explain the action of the Kirkaldy- 
live steam heater—very little was heard about the 
relation between circulation and efficiency of heating 
surface. Circulation was advocated on two distinct 
grounds. In the first place, it was claimed for it that it 
kept the surfaces free from deposit ; in the second place, 
it was claimed that it prevented priming. As to the 
first, extended experience demonstrates that the whole 
theory is a fallacy. Inno place is the circulation in a 
boiler more violent than inside the feed pipe, and yet no 
place is more likely to become choked with deposit. We 
have seen the diameter of a lin. copper pipe reduced to 
about }in. in the course of a year’s working by deposits 
of sulphate of lime, and no doubt most of our readers 
have had similar experiences themselves, or have had 
them brought to their notice by others. In tubulous 
boilers it has long been known that circulation entirely 
fails to keep the tubes clean. We have met with cases 
in which the circulation was so violent that a species of 
scouring action had gone on, as was made manifest by 
the scored and striated surface of the heavy coat of 
deposit on the tubes, but the deposit was there all the 
same. Unfortunately, little or nothing is known with 
accuracy as to why deposit clings as it does to iron, Ex- 
planations taking the form of, “Oh, itis because the plates 
are so hot,”’ are simply fatuous. In the case of feed pipes, 
for example, it is obvious that the water is driven through 
at such a high velocity that solid particles must be swept 
away. There is good reason to think that the formation of 
deposit in a boiler does not depend in any way on the 








throwing down by gravity of solid particles of such a 
size that they could be carried away. The probability— 
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we had almost written certainty—is that the lime and 
magnesia and soda salts crystallise out of the heated 
water, and that the molecules are infinitely too small to 
be affected by the current. The action of the electric 
anti-incrustator, of which so much was once heard and 
so little now, clearly depended, so far as it took place 
at all, on the influence which even mild electric currents 
have on crystallisation and deposition, not only of metals 
but of salts. We may explain the facts as we please, 
however ; they are, that circulation does not appear to 
do very much to keep a boiler clean. The most tbat can 
be said is, that it tends to carry mud to a quiet place, 
when it will be dropped by the water and do no harm, 
But then muddy water should not find access to a boiler, 

It is argued now and then that unless there is good 
circulation going on the plates may become overheated, 
We are not aware of any direct evidence that this has 
actually taken place. We are quite familiar with instances 
in which all the water has been driven out of the tubes of 
a water-tube boiler, but in the first place this was not due 
to the want of circulation, but to its excess; and in the 
second, we are not just now dealing with water-tube 
boilers. So far as a Lancashire boiler is concerned, it is 
evident that one pint of water is just as good as another: 
and we do not need to take any special pains to remove 
one cubic foot of water from a furnace tube, to replace it 
with another foot from a different part of the boiler. The 
thing to be secured is not that water shall flow away from 
the heating surface, but that the heating surface shall 
always have water in contact with it. What is needed 
in the boiler is not water circulation, but a free exit for 
the steam from the heating surface. Take, for example, 
a double-flued boiler with the furnace tubes very close 
together, and compare it with another boiler, similar 
in all respects save that the tubes are smaller and further 
apart ; the former may very well be a better boiler than 
the latter. No steam is made below the level of the 
horizontal diameter of the furnaces, and above this all is 
clear for the escape of steam. The water below is largely 
superfluous, although it answers a useful purpose in 
equalising the supply of steam; but there does not 
appear to be any particular necessity for changing it. 

In one respect, however, circulation is highly desirable. 
In Scotch boilers the water remains cold under the 
furnaces for a long period, after the fires are lighted, 
and the result is heavy stressing longitudinally of the 
plates; this will start leaks in the transverse seams of 
the furnace, or of the boiler itself. A very efticient way 
of establishing circulation is to put in one or more 
Galloway tubes. The water in these being heated rises, 
and is followed by water from below the furnaces. But 
unfortunately these tubes cannot be put in marine boilers, 
because they prevent access to the back uptake or com. 
bustion chamber. The popular way out of the difficulty 
is to get up steam in the donkey boiler, and use the 
donkey pump to draw water from beneath the furnaces, 
and pump it in above or rice versd, a plan which has the 
advantage that steam can be raised in the main boiler 
in about one-half the time allowable without the use of 
the donkey pump. 

——— ---—$0@— -—-- — —_— 
WAGES IN THE COALFIELD, 


Very little attention appears to have been paid to the 
demand of the Miners’ Federation of Great Britain for an 
advance of 74 per cent. in wages. There was a time, and 
that not so very long ago, when the more mention of such a 
demand would have caused something like a crisis in the 
coalfield. To a superficial observer 74 per cent. looks a very 
small amount for the coalowners to be asked to concede, but 
it has to be borne in mind that wages are only a part of a 
series of circumstances which all make against “apne 
coal working. The Workmen’s Compensation Act, the higher 
prices of all sorts of stores and materials, and other con- 
siderations render it increasingly difficult for the coalowner 
to work his property on a remunerative basis, and where the 
pit is of a kind which produces coal not in favour with the 
public, the difficulty is immensely enhanced. It is clear, 
however, that we are not going to have any trouble in 
England this year or next over colliers’ wages. The coal- 
owners cannot agree to the full increase now asked for, not be- 
cause they consider it unreasonable in itself, but because, taken 
in connection with other movements which have increased 
the cost of production, it would turn profitableinto unprofitable 
working. The looker-on, seeing the improvement in the coal 
trade, might naturally imagine that the coalowner could easily 
grant a 74 per cent. advance, but if the looker-on is reasonable 
he will see that a 74 per cent. advance is only one of many 
advances which the coalowner has got to consider. The 
miner has already got a 24 per cent. advance, and that was 
obtained after the contracts for the great bulk of the supply 
had already been made. It is clear, however, that the coal- 
owners who made these contracts have now to regard 24 per 
cent. as a reduction from their estimated profit. ‘The 
quantity of coal in the open market on which they could 
charge sufficient to counterbalance the extra wage is too 
small to be taken into account. What may happen will 
probably be something like this, the coalowners may make an 
offer of 24 per cent. from the Ist of January last. This, with 
the 24 per cent. already given, will be equivalent to two- 
thirds of the whole request made by the men. Possibly the 
latter may agree to this on condition that another 24 per 
cent. is granted about the middle of the year, and it is round 
this last 24 per cent. that discussion will take place. Whether 
it is pate | or not, the gratifying point is that there will be 
no rupture in the coalfield to dislocate business, excite 
ill-feeling, and entail a loss, as has been the case in previous 
years. Thus, as the industrial world gets older it gets wiser, 
and there is hope of a time when the old brutal methods of 
strikes and lockouts will be regarded as of the obsolete period 
of unreason and stupidity. 


A GIGANTIC MONOPOLY. 
We are familiar in this country with the establishment of 
enormous monopolies or “trusts” in the United States. 
These usually fall to pieces by their own weight. If a 
statement which was made by a correspondent of the 
Standard on Thursday morning is true—and we see no 
reason to doubt its substantial accuracy—something un- 
usually tremendous is coming. According to our con- 








temporary, the National Steel Company was incorporated in 
New Jersey on Wednesday. The plan attributed to its pro- 
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oters is to establish a monopoly of theiron trade throughout 
ta United States, beginning with the new Federal Steel 
Comp any, whose capital of two hundred million dollars has 
a boen only half issued. To Mr. Carnegie’s interests in the 
“ew combination rumour assigns one hundred and fifty 
millions of preferred shares, with, perhaps, an equal amount 
of common stock. Among the minor companies who are to 
receive less than a hundred millions each for joining the 
federation are the American Steel Company and the 
American Tin-plate Company. Including the others who are 
expected to join, there will b2 an aggregate capitalisation of 
four hundred million dollars. One report even raises the 
figure to six hundred millions. 








LITERATURE, 





Marine Boilers: Their Construction and Working, dealing 
~ more especially with Tubulous Boilers. By L. EK. Bertin, 
Chief Constructor of the French Navy. Translated and 
Edited by Lesiiz S. Roprxson, with a Preface by Sir 

Winuiam Waiter, K.C.B, London: John Murray. 1898. 

First Notice. 

Tyis is the most noteworthy book on boilers that has 
been written. We state a simple fact when we say that 
no engineer who is interested in boilers should be without 
it. It supplies a class of information never before pub- 
lished; and it has been written by a man who has at 
one and the same time enormous opportunities of 
knowing what is going on from day to day, and who is 
absolutely without any stimulus to favour one type of 
boiler more than another. Sir William White, in his 
preface, introduces M. Bertin to English readers as ‘‘ one 
of the most eminent members of that distinguished 
body the Génie Maritime. His career has embraced long 
service in the French dockyards, at sea, and in the 
Ministry of Marine. He has been engaged for some 
years as principal technical adviser to the Japanese 
Ministry of Marine, under special permission of the French 
Government. Since hisreturn from Japan he has occupied 
the important posts of Principal of the Ecole d’Applica- 
tion du Génie Maritime, Directeur de Matériel, and 
Chef du Service Technique at the Ministry of Marine. 
As a matter of fact, M. Bertin is the responsible designer 
of the latest and swiftest cruisers now building in 
lrance; consequently, no one is better placed for 
speaking authoritatively and with complete information 
respecting the most recent French practice in marine 
engineering and boiler construction.” 

The book originated in a series of lectures delivered at 
the Ecole d’Application du Génie Maritime. It contains 
437 large octavo pages, and over 250 illustrations. It is 
well printed on good paper, and it is not possible to speak 
too highly of the work of the translator and editor. We 
have no intention, nor, indeed, would it be feasible within 
reasonable limits, to follow the author step by step or 
chapter by chapter through the volume. It will be far 
more to the purpose to indicate some of those characteris- 
tics of the book, which distinguish it from most, if not all, 
its predecessors. 

We find, then, that the distinguishing feature of the 
volumeis the information it supplies as to the way in which 
different types of boiler have been found to work in 
practice. There is very little said about strength of 
joints, quantity of materials, and such like; in fact, not 
much of the ordinary stereotyped boiler book is to be 
found between itscovers. Again, the drawings, although 
small, show things as they are in practice, and have 
nothing in common with the scientific diagram with 
which we are all but too familiar. Further, M. Bertin is 
never so happy, one would think, as when he is letting 
the cat out of the bag, and detailing the reasons why 
various types of boiler have not been satisfactory. Here 
we may say that many boilers are successful which are 
not in the least satisfactory to those who have to use 
them. A boiler may make plenty of steam without 
breaking down, and be fairly economical, and yet it may 
be miserable work to keep it up to the mark ; while, on the 
other hand boilers of a different type may have a short 
life and a merry one, doing all that is asked of them for a 
time with such willingness that it is a pleasure to work 
them, and then go all to pieces in a few months. It is 
easy to find examples of statements of fact which can- 
not be very welcome to some individuals. Let us take, 
for instance, what M. Rertin has to say about the loco- 
motive type of boiler at sea. We have more than once 
called attention in these pages to the failure of the loco- 
motive type at sea, and we have pointed out that it was 
due largely to the circumstance that the true locomotive 
boiler is never found in a ship. We believe that the 
only exception to this has been furnished by certain 
boats built by Messrs. Laird, of Birkenhead. M. Bertin, 
having stated the advantages of the locomotive boiler, 
goes on to say that these were such that they induced 
the belief that the locomotive boiler could do good service 
at sea—that, in a word, ‘they could come into general 
use in the Navy, but these expectations have not been 
realised, and their employment has been limited to certain 
classes of vessels. They have only been used on torpedo 
boats and torpedo gunboats, and have now given place to 
the tubulous boiler, which has been substituted for them, 
and is entering into competition with the cylindrical boiler 
upon larger vessels.”” Then we have drawings of a locomo- 
tive boiler in the Chisima, a Japanese torpedo boat, and 
an explanation of why the type is unsatisfactory. In the 
first place, ‘the small amount of head room available 
necessitates the grate being placed much higher than in 
locomotives, and consequently nearer the entrance to the 
tubes, and the necessary space for thoroughly mixing 
the gases is consequently very much reduced.” This is 
& point on which we have often insisted. The position 
of the grate is a matter of the most vital importance, as 
indeed Mr. McConnel once found out on the London 
and North-Western Railway to his cost. But although 
the position of the grate is defective and causes bad steam- 
ing in a way which we have not space to explain now, 
there are radical defects besides. ‘ Setting aside,” writes 





M. Bertin, ‘‘any defects in design, and above all, of 
position of the grate, the main difference between the 
life of a boiler on board ship and upon a locomotive 
depends entirely on the difference in the nature of the 
service they are called upon to perform. In locomotives 
the boilers are only in use for five or six consecutive 
hours, after which they are inspected and cleaned. They 
experience neither change of stokers nor drawing fires, 
nor cleaning tubes while under steam, or, briefly, any of 
the severe handling which is detrimental even to the 
strongest and best constructed tubular boiler.” 

Before leaving the locomotive boiler, it is necessary to 
call attention to a table, on page 131, in which the results 
are ostensibly given of certain experiments made by 
M. Henry on the Paris, Lyons, and Mediterranean Rail- 
way, to determine the value of various lengths of tubes. 
In that table results are set forth which are evidently 
erroneous. Thus, we are told that the experimental boiler, 
with tubes 9°84ft. long, evaporated 16°1 1b. of water per 
pound of coal; while with tubes 23ft. long, the evapora- 
tion was 20°9lb. per pound of coal. We take it for 
granted that the translator is responsible for this error, 
which has perhaps originated in the process of eonver- 
sion of the metrical into English numerals; probably if 
we read 20 1b. of steam per kilogramme of coal, we shall 
not be far from the truth. 

That portion of the work devoted to the water-tube 
boiler is a splendid treatise on steam generators of modern 
type. Every boiler that has given anything like good 
results, save one—the Mumford boiler—is described, 
and particulars are always given when possible of the 
working results. At present most interest centres in the 
Belleville boiler, and we have here for the first time in 
print a history of the invention, which is much older 
than is commonly believed. According to M. Bertin, 
M. Belleville was the first to grapple with the problem of 
using the water-tube boiler at sea. He began as far back 
as 1856, when boilers composed of vertical coils of iron 
tubing were tried on board the Biche. The trials did not 
succeed, nor did those of the Argus and the St. Bache in 
1861. “ But,” says M. Hertin, ‘the personal qualities 
of the inventor were so much appreciated by M. Mangin 
and M. Dupuy de Lome, that they encouraged the con- 
tinuance of his experiments.” Ten years later a new 
boiler appeared, somewhat similar to that of the 
Argus, but with horizontal tubes. In many respects this 
resembled the modern type, and gave good results on 
board certain steam launches, and also in a despatch 
boat and a transport ship. In 1869 M. Dupuy de Lome 
had a Belleville boiler fitted in the steam yacht Hiron- 
delle. The so-called “coils’’ in the boiler consisted of 
horizontal tubes united by vertical junction boxes. The 
distinguishing feature of these, as of the present Belleville 
boiler, was that the tubes were put together in such a 
way that each was continuous from the bottom to the 
top of the boiler. Thus, in a modern Belleville boiler, 
each tube is practically 100ft. to 120ft. long. The boiler 
in the Hirondelle gave, it was said, an evaporation of 
9°3 lb. of water per pound of coal burned at the rate of 
about 20 lb. per square foot of grate per hour. But sub- 
sequently in service these results could not be maintained. 
The sound portions of the eighteen boilers were utilised 
in the construction of nine new ones. In the first boiler 
the tubes were horizontal; in the new generators they 
were inclined. The boiler of 1869 was a total failure ; 
sometimes all the water went into the steam space, and 
the steam into the water space, with the result that the 
lower tubes became red hot. The 1872 model, with in- 
clined tubes, is thus spoken of by M. Bertin :— 

The steam was enabled to get away with Fagus freedom, but 
other disadvantages outweighed this, and the result as a whole 
was not satisfactory. In order to regulate the output of steam, 
the total section of the separator tubes was limited to 1°18 square 
inches per boiler. The fall in pressure was such, that with a 
pressure of 57 lb. per square inch in the boiler, which corresponded 
with the load on the safety valves, only a pressure of 14 lb. per 
square inch was obtained at the engines. When the separator 
tubes were made sufficiently large to reduce the difference in 
pressure to 14 lb. or 15 1b., violent priming commenced, and the 
fire had to be slackened. Due to the irregularity of working, 
the production of steam per pound of coal remained low. 

Tor most men we should have thought that an ex- 
perience of sixteen years, mostly of failure, would have 
been sufficient to prove that the system was wrong. Not so 
M. Belleville; he persevered, and so we have the Belle- 
ville boiler, which M. Bertin describes in considerable 
detail. After describing the devices necessary for working 
the generator, M. Bertin goes on to say: ‘“‘ The boiler 
thus improved has become an economical boiler under 
natural draught. It is able to stand slight forcing, but 
should not be worked at higher rates of combustion than 
23 Ib. to 25 lb. per square foot of grate per hour, although 
during trial trips it has been pushed harder.”’ 

Now it will not escape our readers that the ordinary 
Scotch boiler can be worked at the same rate with great 
ease and safety. No higher authority can be produced 
than M. Bertin, and the passage we have just quoted 
proves that the boasted advantage of the Belleville boiler, 
that it would bear forcing and the Scotch boiler would 
not, falls to the ground. There is no such advantage. The 
merits of the Belleville boiler must be sought elsewhere. 
We have already expressed a qualified approval of the 
boiler as a steam generator, but we look with grave ap- 
prehension on the addition of a feed-water heater under 
high pressure, which must in certain cases extend above 
the protection deck. What will happen when the ship 
goes into action we need not stop to explain. M. Bertin 
speaks very highly of the constructive details. Indeed, 
the best feature about the boiler is that when failure takes 
place it can be promptly repaired. An “element” in 
which a tube has given way can be replaced in two 
hours; a new tube when a complete element is not 
available, in five or six hours. M. Bertin says that it 
is the only tubulous marine boiler in use for a sufficient 
period to enable an opinion to be expressed concerning 
its durability. But the Voltigeur has nominally the same 
boiler in use that she had sixteen years ago, but this is 
only on the principle of the Scotchman’s knife which he 


had had for ten years, during which time it had received ~ 
one new handle and two new blades. Under these cir- 
cumstances, the Belleville boiler need never wear out. 
The boiler weighs complete 0°535 tons per square foot of 
grate. The new boilers of the Hoche, with economisers, 
are to weigh 0°502 tons. 

It may be well to state here that M. Bertin divides 
water-tube boilers into two classes—those with limited 
circulation, and those with free circulation. The Belleville 
boiler is the only example of the former with which he 
concerns himself. His definition is as follows :—‘‘ The 
special feature of the boiler with limited circulation con- 
sists in the employment of tubes running in successive 
coils or folds, each one of which receives the water at 
its lower end, and discharges the steam at its upper end. 
The movement of water is thus limited to what is neces- 
sary to replace that which is evaporated and that carried 
over by the steam. The steam bubbles move through 
almost stagnant water, and their velocity is always low.” 
We must reserve for our second notice what our author 
has to say concerning boilers with free circulation. 


The Testing of Materials of Construction. By Wm. Caw- 
THORNE Unwrn. Second edition. London: Longman-e, 
Green, and Co. 1899. Price 16s, net. 

Ir is only ten years since the first edition of Professor 
Unwin’s treatise on the testing of materials appeared, but 
in that time a good deal of advance has been made, both 
in the improvement of testing machines, and particularly 
in the nature of materials and their variety. There is 
therefore no question that this second edition will be as 
fully welcome and as highly valued as was the first. 

The volume may be divided broadly into three parts ; 
the first treats of the mechanical properties of materials 
in a general manner, and discusses the phenomena of 
elasticity and plasticity, the relationship between stress 
and strain, hardness, and so on; the second is devoted to 
the description of the apparatus used for testing a variety 
of materials, and for recording the results ; whilst in the 
latter chapters will be found a large number of collected 
results, experiments on repetition of stress, and remarks 
on timber, stone, brick, and cement. The metals natur- 
ally receive the greatest attention, and among them iron 
and steel, on account of their ecomomic value, are 
treated at greater length than the others. With regard 
to the alloys, indeed, more extensive information would 
have been welcome. This appears to have been with- 
held mainly from a fear of running the volume into too 
greatasize. In view of the importance of the subject, we 
venture to suggest that an appendix as asmaller separate 
volume might be added, and would, we feel sure, meet with 
approval. It would be particularly valuable in certain 
respects if the value of the alloys under abrasive action 
could be given. This is a point on which a good deal has vet 
to be learned, but to have what is already known collected 
by an eminent authority would be valuable. The method 
of measuring hardness by indentation is only satisfactory 
in certain cases, and gives little or no clue to the value 
of a material under rubbing action, such as occurs in a 
bearing. If it did, the softer metals, which are eminently 
well suited for ‘“‘ brasses,’’ would appear to be the least 
useful for that purposes. We should like, too, to have 
seen some records of test pieces taken from steel castings, 
and we think good process blocks from photographs show- 
ing the form taken by materials of different qualities under 
tension and compression, and of the nature of the frac- 
tures, would have been found useful. As in other cases, 
it is probable that these have been omitted to leave 
space for more important matter. 

The description of apparatus and the illustrations— 
some of the blocks appear a little the worse for wear— 
are clear and good, and the bibliographical references are 
as numerous as the case rea It is necessary to 
point out, perhaps, for those not gequainted with the 
scope of this volume, that the chemical tests of material 
are not considered at any length. It is really a hand- 
book of the mechanical testings of materials of construc- 
tion, and in that field we feel sure that it will be re- 
garded as a standard work of reference. 





SHORT NOTICF. 

Mechanical Engineer's Handy Office Companion. By Robert 
Edwards, M.Inst.C.E. London: Crosby Lockwood and Son, 1898. 
3s, 6d.—A very useful little volume is this of Mr. Edwards, Its 
principal feature is a long table, having in all twenty-two columns. 
In this are given, besides the usual properties of circles and roots, 
decimal equivalents in feet and inches, millimetres, properties of 
Whitworth threads, weights of different sections of iron and 
equivalent strengths, All these things are given in one opening, 
so that cross reference to other pages and the consequent waste of 
time is avoided. The book contains also many other tables and a 
lot of classified data and memoranda of a nature generally useful 
to engineers. The volume is strongly bound, and being quite thin, 
is easily carried in the pocket. The printing is good. 





BOOKS RECEIVED. 

The Institution of Mechanical Engineers: Proceedings, July, 1898. 
Westminster, London: Published by the Institution. 

An Introduction to the Differential and Integral Calculus and 
Differential Equations, By F. Glanville Taylor, M.A., B.Sc. 
London: Longmans, Green, and Co. 1899. Price 9s. 

Aide-Mémoire de L’Officier de Marine de Edouard Duvassier. 
Continué par Charles Valentino. 12 Année, 1899. Paris: Henri 
Charles Lavauzelle, 18, Boulevard Saint Germain, Rue Danton, 
10. Price 5f. 

The Light Railways Act, 1896: With the Rules of Board of Trade, 


1898 ; The Light Railways (Costs) Rules, 1898, de. dc. Second 
edition. By Evan Austin, M.A., LL.D. London: Reeves and 
Turner. 1899. Price 53. net.—Several useful additions and 


alterations have been made in this second edition. We have: 
doubt that it will prove as popular and useful as the first. 





ALMANACS, DIARIES, &c. 


THE Magnolia Anti-friction Metal Company has sent us a wall 
calendar of what may be called the ‘“‘permanent” type. The 
names of the days of the week and the numbers from one to 
thirty-one are printed on separate small cards, It is a useful 








office appendage, 
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FEED-WATER REGULATORS, H.M.S. PACTOLUS. 

WHEN recording the trials of this vessel in our issue of 
October 28th, 1898, we promised to describe and illustrate 
the feed-water regulator with which each of her water-tubs 
boilers is fitted, the Pactolus being the first vessel in her 
Majesty’s Navy in which this particular regulator has been 
applied. 

The rapid fluctuation of the water level in most water-tube 
boilers, consequent on the very small area of water surface in 
their steam chambers, and their much greater evaporative 
efficiency, as compared with ordinary boilers, have necessi- 


Fig. 2 








THE GLASGOW CORPORATION ELECTRIC 
TRAMWAYS. 
No, I. 

ArrER a series of preliminary runs, undertaken for most 
part during night-time, and following upon the official inspec- 
tion made by Major Cardew on behalf of the Board of Trade 
on October 11th, electric tramways were formally inaugu- 
rated on the streets of Glasgow on October 13th last. The 
route then equipped is the line extending from Mitchell-street, 
in the centre of the city, to the district of Springburn, about 
24 miles distant. 

Since that time work has proceeded on the equipment of 


—————— 


electric tram line has been carried ‘out, as well as several 
features of its equipment, are such as to invest it with con 
siderable interest. Not only is it the first electric route ve 
Glasgow—where the means of locomotion are both on 
plentiful, diverse, and in many respects advanced—but it js 
the pioneer electric tramway north of the Tweed. It is also 
practically the only installation in the kingdom which, with 
respect especially to its overhead construction, may be 
described as of the American type. Up to the present time 
the majority of the overhead traction roads in this country 
have been equipped with what is now regarded as the obsolet, 
side bracket and side-running trolley construction. In the 
case of Glasgow, the side-bracket system finds no place, and 
the span wire construction has been employed thronghout, 





Fig. 1 
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THE BLECHYNDEN FEED-WATER REGULATOR 


tated the use of special apparatus for regulating the water 
level, and ensuring its continued and perfect action. 

Among the devices that have been adopted for regulating the 
admission of feed-water to boilers,in which the level of the 
water within the generator is caused to actuate a feed- 
admission valve by means of a float, that applied to the 
boilers of the Pactolus has been found to be very effective, 





and to answer the intention of its design very successfully. 
As recorded in the issue of our journal above referred to, the | 
boilers of the Pactolus are of the Blechynden water-tube | 
ek , and are eight in number, each of them being fitted with | 
the feed regulator illustrated in Figs. 1 to 5, which is the | 
invention of the patentee of the boilers to which they are | 
applied. | 

In this particular regulator—there are several arrangements 
of the apparatus—a double-beat spindle valve is employed ; its | 
spindle being connected toa pivoted float lever, counterpoised by 
an adjustable weight as shown in Fig. 5, the valve chest, shown 
in section in Figs. 1 and 2, in which this valve and its seatings 
are contained having inlet and outlet apertures. Within the 
valve chest is an inner cylindrical casing or sleeve, movable | 
in the direction of its axis, on one end of and within which 
the spindle valves are seated, this sleeve being provided with 
ports communicating with the interior of the valve box as 
shown, the feed-water passage being through these ports and 
the double-beat valve seats, when open, to the outlet to the 
boiler. The cylindrical sleeve, being movable longitudinally 
within the valve chest, is made to approach or recede from | 
the spindle valves by means of the screwed end of the rod 
shown passing through the stuffing-box at the outer end of 
the valve chest, working in the boss of the bridge bracket by 
an ordinary hand wheel. 

It will thus be seen that as the movable sleeve containing 
the valve seatings is capable of moving nearer to or receding 
from the two valves, the position of the float lever—by its 
being attached to the valve spindle—at which it closes the 
valves is changed, and consequently the levels of the water 
in the generator at which feed-water is permitted to enter, 
or is cut off from it, are determined. The interior of the 
valve chest being in direct communication with that of the 
boiler, the two valves are always under boiler pressure ; the 
piston formed on the end of the valve spindle merely acting 
as a guide to it. The position of the internal sliding sleeve, 
and that of the valve seats, are indicated externally on the 
index plate attached to the guide bracket shown. By moving 
the valve seatings to their extreme position the feed-water | 
can enter the boiler irrespective of the position of the float 
or the water level. This is a special advantage when an 
extra supply of feed-water is required, e.g., to prevent the 
safety valves lifting by a sudden stoppage of the main 
engine. 

The arrangement of the regulator and the feed-supply 
pipes adopted in the Pactolus, as shown in Figs. 4 and 5, 
where the feed is led through the regulator to the lower 
chambers of the boiler, is the result of a series of experi- 
mental trials which proved the advantages of introducing 
the feed-water in this manner instead of directly into the 
upper or steam chamber. Messrs. Henry Watson and Sons, 
of the High Bridge Works, Newcastle-on-Tyne, are the sole 
makers of the Blechynden feed-water regulator for water- 





tube boilers, and have supplied a considerable number of 
them, which have been highly suceessful wherever applied, 





another route, extending from a point in the Springburn | 
route at the end of Parliamentary-road, down High-street to | 
Glasgow Cross, and thence southward over the Clyde by the 
Hutchiston Bridge to the district of Govanhill. The route 
as far as the Cross was opened on Monday, the 16th inst., | 
after due inspection by Mr. Marindin of the Board of Trade. 
The decision to equip this route as far as Govanhill with the 
overhead trolley system was only come to after protracted | 
discussion and reports upon the advisability of trying the | 
underground conduit system. Glasgow, however, seems to | 


Fig. 4 











except for a short distance, where the extra width of the road 
has enabled the centre pole construction to be adopted, 
Five or six years ago the side-pole and bracket type of con. 


| struction was most common in America, and although it jg 
| much simpler to erect than the span, it is not nearly so neat 
| and flexible. 


Overhead construction of any kind may doubtless be cop. 


| sidered by many to have its objectionable features as regards 


appearances; but Glasgow may be congratulated on having 
adopted for its first installation a type of construction more 
thoroughly exempt from such features than any other jn. 
stallation yet fitted. Instead of having the streets, already 
none too wide, encumbered with side brackets—which prac. 
tically constitute a forest of ironwork on the horizontal plane, 
obstructing the view, restricting the width, and spoiling the 
symmetry—the bulkier features of construction, viz., the 
poles, are in the vertical plane, and are in no measure domi. 
nating features in the prospect, while they support gin. span 
wires, which are by no means offensively conspicuous. In 
another very important respect the construction at Glasgow 
possesses advantages as regards sightliness, and probably of 
working efficiency, over many other installations of over. 


| head construction, fitted within comparatively recent times, 


Large and unsightly feeder cables, which in many cases are 
carried overhead in America, are placed underground, out of 
sight, and are tapped into the trolley wire every half-mile, in 


| such a manner that the public would not notice them unless 
| their attention was called to it by someone familiar with 


electric construction. 
In order to explain why it is that electric traction in 


| Glasgow has been adopted on the comparatively short Spring. 


burn route, while longer, more important, and at least 
equally adaptable lines are still served by horse traction, we 
may glance briefly at tramway history in Glasgow. The 
Glasgow tramway system was inaugurated in August, 1872, 
and at the end of that year nine miles of it had been opened. 


| It was worked under a lease from the Corporation by the 


Glasgow Tramway and Omnibus Company, which lease 
expired on June 30th, 1894. About 1889-1890 the Cor- 
poration entered into negotiations with the company regard. 
ing the renewal of the lease of the tramway lines, but as the 
company did not see its way to agree to the conditions 
laid down by the Corporation, and as the citizens had indi- 
cated their desire that the Corporation should work the 
tramways as a municipal department, the Town Council, on 
November 12th, 1891, resolved to take the tramways into 
their own hands on the expiry of the lease on June 30th, 
1894. Further negotiations with the tramway company for 
the acquisition of its premises, plant, and equipment, also 
fell through, and the Corporation were therefore compelled to 
provide these for themselves. 

Under the Corporation Act, 1891, the Corporation obtained 
powers to work the tramways by mechanical or electric 
motors, and in July of that year a sub-committee was 
appointed to consider the matter. Estimates were obtained as 
to the cost for electric and cable traction, and a report was 
considered on the gas motor in use at Dresden, but in May, 
1892, the Committee recommended to the Town Council that 
the safest course would be to start with horses and await 
further developments in regard to various forms of traction. 
Mechanical traction at that time, both in this country and 


Fig. 5 
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REGULATOR AS FITTED TO BOILERS OF PACTOLUS 


have been effectually debarred from having the conduit 
system adopted, on its main east and west thoroughfares at 
least, by reason of the limited depths of the roadway above 
the arches of tunnels and bridges. As a matter of fact, the 
Town Council on the 12th inst. finally adopted the recom- 
mendation of its Tramway Committee to substitute overhead 
electric for horse traction on the entire tramway system of 
the City, and the work of conversion is to be proceeded with 
as quickly as possible in view of the International Exhibition 
of 1901. 

The circumstances under which the equipment of this 





also on the Continent, was only in its infancy, although 
electric traction had made great strides in the United States. 
The only installation of electric traction on the Continent 
then was at Buda-Pesth, where the underground conduit 
system was in use. In June, 1892, Mr. John Young was 
appointed general manager, and the new tramway department 
formed. Depdts were erected in vine different parts of the 
city, 240 cars of improved pattern were built, more than 
3000 horses were purchased, workshops provided, and every- 
thing necessary for the working of tramways obtained. n 
July 1st, 1894, the Corporation took over and worked the 
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service With an entirely new plant and staff; halfpenny fares 
at the same time being for the first time introduced. The 
first report to May 31st, 1895, showed that the success of 
the tramways under Corporation management was assured. 

Having provided for and secured, at an enormous outlay, 
the success of the tramways with horse haulage, the necessity 
for an immediate change became less pressing. Neverthe- 
less, the question of motive power was once more brought 
forward. In August a sub-committee was appointed further 
to consider the question, and a deputation visited Brussels, 
Hamburg, Berlin, Dresden, Buda - Pesth, Vienna, Milan, 
Genoa, and Paris, and examined every known system of me- 
chanical traction. The conclusion come to was that the 
overhead system of electric traction was the best the com- 
had seen, and 


mittee , 
be made quite 


could 





applicable to any part aaah 


he city. 

‘prior to this it had 
been made clear, in 
reports on the question 
as to the most suitable 
system of traction, that 
neither the cable nor 
the underground con- 
duit system could be 
made use of on the main 
routes east and west in 
Glasgow, because the 
arch of the Central 
Underground Railway 
rose at certain points 
to within 12in. of the 
street surface. It was, 
of course, recognised 
that it would be highly 
desirable, if not impera- 
tive, to choose a system 
that would be applicable 
to the entire Glasgow 
system. The cities 
where typical installa- 
tions could be seen were 
again visited, including 
Brussels, Hamburg, 
Berlin, Hanover, on the 
Continent, Coventry and 
Bristol in this country, 
and the conclusion ar- 
rived at was: ‘The 
overhead system is the simplest, cheapest to construct and 
work, most accessible for maintenance and repairs, and on 
the whole the most efficient system of mechanical traction 
which has yet been demonstrated by practical working.” It 
was also urged that a test of this system be made on the 
route from Mitchell-street to Springburn, this route being 
chosen because it formed a detached or independent line 
i.c., cars ran over it from end to end, and no cars from other 
routes made any use of it—and thus easily lent itself to the 
purposes uf demonstration. 

The several reports thus presented to the Tramway Com- 
mittee were apparently not seemingly exhaustive or conclusive 
enough, and Mr. John Young, the general manager, and Mr. 
William Clark, the engineer of the Corporation Tramways, 
were sent to America to make full inquiry into the practice 








Fig. 


| Committee, and the requisite number required for the route 
have all been built at the works of the department at Cop- 
lawhill, Glasgow. Twenty of the cars are single-decked, but 
| four double-decked cars have also been built with top seats. 
| To enable these latter to be used it was found necessary to 
| lower a portion of the Springburn-road at St. Rollox Railway 
| Bridge by about 18in., at a cost of about £3000, so as to 
| give the requisite headroom. It was afterwards resolved to 
| equip the new High-street route—then under construction 
|~-from Parliamentary-road to Glasgow Cross for electric 

traction, and to work it from the same power house. The 
contract of the Westinghouse Company was extended accord- 
| ingly, and the additional necessary plant and alterations 
| were provided and made. The High-street line, as has been 














1-SINGLE-DECK CAR 


stated, was formally set going on the 16th inst., and the Kep- 
poch-hill power-house plant is sufficient to operate it and the 
further extension from Glasgow Cross to Govanhill. 

The route which has already been equipped for electric trac- 
tion, and on which cars have now been running for about 34 
months, commences in Mitchell-street, in the heart of the city, 
only a short distance from the Central Station of the Caledonian 

tailway, and from St. Enoch’s Station of the Glasgow and 
South-Western Railway. It extends up West Nile-street, 
turning eastward along Sauchiehall-street and Parliamentary- 
road, a straight and moderately broad thoroughfare. At the 
end of Parliamentary-road the line curves northwards, and 
proceeds along Castle-street and Springburn-road, passing 
St. Rollox Chemical Works and the works of the Caledonian 
Railway Company, just before reaching which the line runs 








Fig. 2—CENTRE POLE CONSTRUCTION 


and cost of the various forms of mechanical traction in 
typical American cities. The report of these gentlemen 
confirmed that of the Sub-committee, and the equipment of 
the Springburn line on the overhead system was finally 
authorised in May of last year. It was not, however, until 
November that a contract was arranged for the actual con- 
struction, Mr. Young and Mr. Clark, in the interim, pre- 
paring specifications and plans for the work. The principal 
contract for the equipment of the line and of the power 
station was let to the Westinghouse Electric Company, 
Limited, of 32, Victoria - street, London, who sub-con- 
tracted with Messrs. Macartney, McElroy, and -~ Co., 
Limited, of 53, Victoria-street, London, for the complete 
equipment of the overhead system. Work was forthwith 
begun by these firms, and at the same time the renewal of 
the line and the laying of the pipes for the feeder cables and 
bonding the rails was undertaken by the permanent way staff 
of the tramways department. A new type of car, designed 
by the general manager and engineer, was approved of by the 





under the low railway bridge conducting the Caledonian Rail- 
way line to St. Rollox mineral station. Further along 
Springburn-road the route skirts the side of Sighthiil 
Cemetery and passes Hyde Park Locomotive Works and the 
Cowlairs Works of the North British Railway Company. 
The line terminates at the end of Springburn-road, nearly 
two and a-half miles from the starting point in Mitchell-street, 
City» There is a double line of rails throughout the whole 
route, and just beyond the Sighthill Cemetery a spur track 
leads into New Keppoch-hill-road, where the power station 
and car sheds are situated. From Mitchell-street outwards 
for about one and a-quarter mile—until, in fact, the bridge 
over the canal at St. Rollox Works is reached—there is a 
steady incline, the steepest gradient being in West Nile-street, 
where it is as much as 1 in 20. There are several quick 
curves in the route, the sharpest being at the head of West 
Nile-street—shown in one of our illustrations—which has a 
radius of 37ft. 6in. Beyond the bridge at St. Rollox the 


it with a gradient of 1 in 20, The total rise is 193-4ft., an 
average of 1 in 61° 5ft. 

Throughout the entire length the route traverses a populous 
district, and in this respect constitutes a thoroughly typical 
city tramway with all the demands on it, and to fulfil all the 
conditions which this implies. While the streets traversed 
by the route are for the most part moderately wide, there are 
portions where the roadway is only 3ift. in width. At 
certain points, indeed, the outside rail is only some 8ft. from 
the kerb. The traffic over a considerable section vf the 
route is heavy, particularly throughout Parliamentary-road, 
thus entailing frequent slow-downs and stoppages, when, as 
is often the case, drivers of heavy vehicles take advantage of 
the tramway rails to accelerate their own progress. It will 
thus be seen that the route is one which, on the whole, will 
effectually test the new system of traction and enable the 
citizens of St. Mungo to decide whether further extensions 
on similar principles may be acceptable. At all events the 
conditions to be fulfilled in this, the initial experimental line, 
are sufficiently exacting to determine the question for all 
time. 

The permanent way, which is entirely new throughout, 
consists of girder rails of the section shown on accompanying 
diagram, laid to a gauge of 4ft. 7Zin. on a bed of Portland 
cement concrete 6in. in depth, and extending 18in. beyond 
the outside rails. The rails, which were rolled by the Barrow 
Hematite Iron and Steel Company, are in 45ft. lengths, 6?in. 
in depth, 64in. in width of face, 3fin. in width of head, and 
with a groove 1}in. width. They are secured by steel fish- 
plates 24in. in length, weighing 48 lb. per pair, and fastened 
in place by six lin. bolts. The rails are. tied to gauge at 
intervals of 7ft. Gin. by steel tie bars 2in. by gin., notched in 
the ordinary way at one end, and secured at the other by two 
Zin. nuts. The whole width of the street from kerb to kerb 
is paved with Lochfyne granite setts thoroughly grouted in 
with bitumen and granite chips. 

The bonding of the rails—now happily understood to be so 
important a part of the work of laying down permanent way 
for electric traction—has been carefully devised and carried 
out in this case. The rails were drilled for bonding purposes 
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before delivery, and the holes for the terminals were 
ceamered out with the rails in place as the bonding pro- 
ceeded. The bonds are of the Daniel type, consisting of 
No. 4/0 B and S wire, 2ft. 44in. long, two being used at each 
joint, and the terminals being inserted in the webs of the rails 
just beyond the fish-plates, as shown in our section. The 
additional security attaching to cross-bonding the lines of 
rails is also attended to, cross-bonding being adopted at in- 
tervals of 135ft. 

The feeder cables are placed in fire-clay pipes laid in a 
trench between the two lines of rails, and, as already indi- 
cated, there is a section box or feeding place every half mile, 
at which the trolley wire is fed with an independent supply 
of current. In this way, should there be a flaw or a break- 
down at any section of the route, one or both trolley wires 
can be dissociated from the system while the other sections 
are working as usual. With this subject we will deal more 
fully later. 

Except for a short distance where the line skirts the Sight- 
hill Cemetery, and there is ample width for the centre-pole 
arrangement, the span-wire style of overhead construction 
is adopted throughout the route. The span wires are sup- 
ported from steel poles erected on each side of the street just 
within the kerb at intervals of 120ft. The poles, which were 
supplied by Mr. R. W. Blackwell, contracting engineer, 
London, are embedded in concrete a depth of 6}ft. below 
street level, and rise to a height of 23ft. 6in. above level. 
The span wires are attached to the poles at a height of 
21ft. 6in. above the street—the guard wires being 2ft. above 
—by an iron strap encircling the pole and having its end 
held together by two bolts, one of which passes through a 
metal piece attached to an insulator, to whose opposite end 
the span wire is secured. From the span wires the trolley 
wire is suspended immediately over the middle of each track 
by means of a trolley hanger, or insulator, which is the 
special design of Mr. Macartney, and is made up of the 
Dirigo insulation, which in America especially has become 
well known for its durability and efficiency. The span wire 
is, of course, rove through a crosswise yoke on the hanger, 
and the trolley wire is supported by a longitudinal clip, 








route is very winding and undulating, there being portions of 


which is clasped round it, and neatly soldered, so as to present 
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little or no obstruction to the trolley wheel. The arrange- | 


ment admits of great elasticity to the overhead construction, 


and allows it to yield to a permissible extent under pressure | 


of the trolley. Asa consequence breakage of insulators or 
of trolley wires is less frequent than in the case of the side 


bracket system, where the insulators are attached directly to | 


the brackets rigidly fixed to the poles. 


As regards the sizes and weights of material employed in | 
the overhead construction, the poles are of steel tubes 30ft. | 
long, built up of three sections, Sin., Tin., and Gin. diameter, | 
the weight being about 1000 Ib. each, and they stand a strain | 


of 2600 1b. without a greater permanent deflection than jin. 
The several sections are rolled together by special machinery, 
the outer tube being heated to white heat and slipped over 


the inner tube for a distance of 18in., and the two rolled | 


together, the result being a perfectly solid weld. The 
span wiring is gin. and ,,in., seven-stranded mild galva- 
nised steel, having a breaking strain of 5000 lb. and 
3500 Ib. respectively. The trolley wire is one-third of an 
inch in diameter, supplied in half-mile lengths without 
splicing, having a conductivity of 98 per cent. that of pure 
copper, and a breaking strain of 6000 lb. 
mile is 21231b. The trolley wire, it is of interest to state, 
was drawn from Hecla, Calumet, Lake Superior, copper 
ingots by the John S. Roebling’s Sons Company, of Trenton, 


New Jersey, the builders of the famous Brooklyn Bridge. | 


The guard wiring over the span and trolley wires is of solid 
steel, No. 6 W.G., having a breaking strain of 2000 1b. Tests 
of the utility and strength of these details have already been 
imposed, due to the somewhat extensive breakages of tele- 


phone wires caused by the recent storms in Glasgow, and asa | 
provision against such contingencies the guard wire has been | 


found to answer satisfactorily. 

It should have been explained earlier that before giving 
out the contract it had been determined by the Corporation 
to utilise the poles required in connection with the tramway 
installation for electric lighting as well. 
nate pole as a rule terminates with an ornamental droop 
bracket, intended to support an arc lamp as soon as the 
electric lighting department of the Corporation is in a 
position to supply the current. In West Nile-street poles 


are dispensed with, except such as are required for lighting | 


purposes, and the span wires are fixed to the buildings on 
either side by means of insulated ornamental rosettes. This 
method has been followed in many continental cities, and its 
appearance is such as to commend it where practicable. 


There is a noticeable absence of side poles at situations | 


where these might have been thought specially necessary, 
viz., at the sharp bends in the track, such as the one shown 
in our illustration at the head of West Nile-street. The 
span wires here, and the mode of titting guy wires to main- 
tain the trolley wire fairly over the centre of the curved 
track, present less of a maze than if side poles had been 
employed, and this attention to neatness and efficiency is 
noticeable at all the curves on the route. In the short 
stretch of line alongside the Sighthill Cemetery, where centre 
poles are used—-see Fig. 2—the double-arm brackets on 
these poles are of such a width as to permit of the insulators 
being suspended from a 2ft. length of cable attached to the 
brackets immediately over the track centre. The insulators | 
have in this way ample play, and undue rigidity is quite 
avoided. 

In another article we will deal with the power-house 
equipment, the feeder cables, rolling stock, motors, and 
controllers. 








A NEW FAST MAIL TRAIN ACROSS THE 
UNITED STATES. 


Wiru the first day of 1899 a new railway mail service was 
commenced across the American continent, shortening the 
time between New York and San Francisco by twelve hours, 
and between New York and Portland by fifteen hours. The | 
first train, leaving New York on January Ist, arrived at San 
Francisco on January 5th, having made the trip in 984 hours | 
over a route aggregating 3408 miles. This gives an average | 
rate of speed of 34-6 miles from start to finish, without any | 
deductions for the numerous stops, or for the transfer of the 
mails across the city of Chicago by wagons, from one terminus 
to another. The stops and transfers reduced the running 
time to about 96 hours, which would give an average speed 
of 354 miles per hour for the trip, including the heavy gradients 
of the mountain divisions. Bad weather and heavy snow 
caused the train to lose time at various points, aggregating 
2 hours 45 minutes, but all of this was made up on other parts 
of the run, and the end of the trip was reached at the specified 
time. The highest running speeds were from 60 to 75 miles 
per hour. 

Time was changed three times, the watches being set back 
one hour at Buffalo, again at North Platte, andagain at Ogden. 
The local tiie at San Francisco is three hours slow from New 
York time, and in the following summary of the run the local 
times are given as well as the time reduced to the New York | 
or “ Eastern” time. 












The weight per | 


Thus every alter- | 


Observed 


At Buffalo the Detroit mail car was cut off, to proceed 
| over the Michigan Central Raiway, while the transcontinental 
mail train, with the remaining cars, was sent on over the 
Lake Shore and Michigan Southern Railway. Heavy snow 
and high winds were encountered, but from Buffalo to Cleve- 
land, 183 miles, the time was 205 minutes, while the 95 miles 
between Erie and Cleveland were covered in 93 minutes. On 
this part of the run the lost time was made up, so that at 
Cleveland the train was only fourteen minutes late. A new 
engine was attached here, and the fourteen minutes were 
soon gained, the 39 miles to Vermilion being made in 


41 minutes. The 222 miles from Buffalo to Vermilion were | 


covered at the rate of 52:8 miles per hour, without deducting 
the time of stop to change engines at Cleveland. The 
remainder of the run to Chicago was made at the schedule 
speed of 42 milcs per hour, engines being changed at Toledo 
—113 miles from Cleveland, and at /:lkhart--148 miles from 
Toledo. The train reached the Chicago terminus, 90 miles 
frcm New York, at 8.28 p.m., two minutes before its time. 
Tansee A, 
Schedule | Actual 
time. time. 


Miles. Minutes. 


am. a.m. 
Albany, left 12.45 1.17 — 
Otica, arrivel.. 2.59 3.55 05 158 
Otica, left oa) Jaw 8.01 4.00 - _ 
| Syracuse, arrived .. 4.20 5.30 148 253 
Syracuse, left. . 4.25 5.41 — 
Kochester, arrived x 6.12 7.34 22s 877 
| Rochester, left | 6.15 7.40 - 
7.20 5.20 297 423 


Buffalo, arrived... 


Only 45 minutes had been allowed by the Post-oftice 
officials for the transfer of the mail across the city, but the 


50 tons of sacks were promptly thrown from the cars on to | 
land trucks and carried out to twenty-two mail wagons, which | 


were then driven off rapidly to the terminus of the Chicago, 
Burlington, and Quincy Railway, where the sacks were again 
loaded into mail cars. Four wagon loads of the mail were 
sent to the terminus of the Chicago and North-western 
Railway, both these roads running trains to Omaha on prac- 
tically the same schedule. 

The train of the Chicago, Burlington, and Quincy Railway 
left Chicago at 9.24 p.m., January 2nd—or 10.24 p.m. New 
York time—being nine minutes late in starting. The first 
stop was at Mendota, 83 miles in 90 minutes, while the run 


of 123 miles from Mendota to Burlington was made in | 


238 minutes. Particulars of a part of this run are as 


follows : 

Town. Time. Miles. Minutes, 
Chicago .. 9.24 p.m, : te 
Aurora .. 10.07 ,, 38 43 
Mendota 10.54 ,, 83 on) 
Galesburg 12.25 ,, 163 Is] 
Burlington .... 1.22 a.m 206 238 

Mount Pleasant .. 2.00 ., 283 276 | 
Ottumwa SO « 281 326 
Omaha .. oa 502 623 


As above noted, some of the mail was sent from Chicago to | 
Omaha by a special train on the Chicago and North-western | 
Railway, a rival line, which desired to show that it could do | 
equally as well if given the mail contract. This train left at 
10 p.m.—11 p.m. New York time-and made its run of | 
492 miles in 9 hours 58 minutes, with eighteen stops, reaching | 
Omaha at 7.58 a.m. next morning, 18 minutes ahead of its | 
schedule time. The record for this train was as follows: | 


Town. Time. Miles. Minutes. 
Chicago.. .. 10.00 p.m. = a - 
West Chicayy 10.35 ,, 30 3. 
De Kalb.. .. os ae 58 70 
Rochelle 11.2" 74 Sé 
Dixon it 8 113 
Sterling .. 12.05 a.m. 109 125 
Morrison 33.39 ., 124 130 
Clinton .. 12.40 13s 180 
De Witt . rae 157 190 
Luzerne 3.00 ,, 249 300 
Omaha .. 73s 402 HOS 


” 


There are other roads between Chicago and Umaha which 
may enter into competition for the mail service, namely, the | 
Chicago, Milwaukee, and St. Paul Railway, 490 miles; and | 
the Chicago, Rock Is'and, and Pacific Railway, 503 miles. | 
The latter has now put on a passenger train leaving at | 
7.55 pm., and due at 8 a.m. next morning, which is the | 
fastest passenger train now running between these points. | 
This railway claims special advantages for its mail service, | 
as it parallels the Lake Shore and Michigan Southern Rail- | 
way for several miles from Chicago. The mails could be | 
transferred from the cars of one road to those of the other 
without entering Chicago at all, thus avoiding the extra | 
distance and the transfer of mails across the city. 

Kach of the two mail trains above noted reached (maha 
in time to connect with the regular mail train of the Union 
Pacific Railway leaving at 8.30 a.m. This train left at its 
regular time on January 3rd, reaching North Platte, 241 
miles, in time ; Cheyenne, 225 miles further, was also reached 
in time, at 10.55 p.m., and the train left again at 11 p m. | 
Beyond this point a heavy snowstorm was encountered, and | 











Ci ies. Date. trike. |New York time. Miles, ees Railway. 
New York, left January Ist 9.15 p.m, 0°15 p.m. _ — New York Central 
Buffalo, left . January 2nd 8.24 a.m. 9.24 a.m. 440 | 37 Lake Shore and Michigan Southern 
Chicago, arrived “ 8.23 p.m. 9.28 p.m. 540 | 45 ss 
Chicago, left ” 9.24 p.m. 10,24 p.m. _— - Chicago, Burlington, and Quincy 
Omaha, arrived January 3rd 7.47 aim 8.47 a.m. 502 50 = 
Omaha, left ss 8.80 a.m. 9.30 a.m. — ~ Union Pacific | 
Cheyenne, arrived 9 10.55 p.m. 12,55 p.m, 516 334, 2 | 
Cheyenne, left * 11.00 p.m. 1.00 a.m. _ _ uke 
Ogden, arrived January 4th 1.50 p.m. 4.50 p.m. 515 32 - 
Ogden, left eo me 2.00 p.m. 5.00 p.m. — — Central Pacific 
San Francisco, aniived.. January 5th 8.45 p.in. 11.45 p.m. 895 29 ae 
Total .. | 98h, 30min. 3408 | 34°6 


| 





The train left the Grand Central terminus of the New , 
York Central Railway in New York at 9.15 p.m., January | 
ist, and consisted of six mail cars and a car for the train- | 
men. It was intended to make the run of 143 miles to | 
Albany without a stop, but the severe cold had frozen the 
water in the track tanks, so that the engine could not take | 
water while running, but had to stop three times for water. | 
Albany was reached at 1 a.m. on January 2nd, about 33 | 
minutes late. 

Here a stop of 15 minutes was made, during which one of 
the big four-coupled bogie-express engines was attached, and | 
the train left at 1.17 a.m., 32 minutes late. The run to 


Buffalo was as follows, from which it will be seen that the | 
train was more than an hour late, owing to the heavy 
(Table A.) 


snow. 





| reached at 1.50 p.m , only ten minutes late. 


and at 2 p.m. (or 5 p.m. New York time) the train left 
again on its final stage, but a hot box on the locomotive 
caused delays, which made the train 50 minutes late at Blue 
Creek. Some time was made up, but other delays occurred 
| during the night, and at Wadsworth, 555 miles from Ogden, 


at Rawlins, 193 miles, the train was 51 minutes late. The 
run of 59 miles thence to Tipton was made in 56 minutes, 
and at Green River, 78 miles further, the train was only 
20 minutes late. Here the cars for Portland were detached, 
to be sent on over the Oregon Short Line. Three heavy 
engines were attached to the train for the long up-hill climb, 
and on passing the summit the train ran at high speed all 
the way to Ogden, 186 miles from Green River. Ogden was 


The change of engines, &c., occupied about ten minutes, 








| of unit of length of extreme fibre is greater than unity.” 


| sion / 


| matics / 
| that the definition of the coefficient of elasticity as the ratio cf the 


| but I am in the harmonic vibration of springs. 


ee 
————— 


and near the foot of the Sierra Nevada, the train Was 
65 minutes late. Two powerful engines took the train of 
thirteen cars up the 83 miles to the summit of the range 
2922ft. above Wadsworth, making the 70 miles to Truckee jy, 
2 hours 20 minutes. Even on this uphill run 20 minutes of 
the time lost was regained. The remainder of the time was 
made up during the rapid descent of the steep inclines oy 
the Pacific slope, and Sacramento, 120 miles from Truckee 
was reached in schedule time. There was then an easy run 
to Oakland, 146 miles, including the ferrying of the ‘train 
over the Carquinez Straits in the huge steam ferry-boat, 
Oakland, on San Francisco Bay, is the terminus of the raj}. 
way ; largesteam ferry-boats connecting with San Franciseo 
five rpiles beyond. The mails reached San Francisco at 
8.45 p.m., which was the schedule time. 

During this trip of 3400 miles engines were changed 
eighteen times, and seven different Post-office crews attended 
to the sorting and throwing off of the mails. 

This fast train now starts daily from each side of the 
| continent, and it is proposed to still further reduce the time. 
making a total reduction of 20 to 24 hours between New 
York and San Francisco, requiring an average speed of 
nearly 40 miles per hour from start to finish. This would 
mean that the mails would be delivered at the latter place 
about noon. Thus letters written and posted in New York 
on Monday, which have been distributed on the afterr.oon of 
Friday, and are now distributed on Friday morning, would 
then be distributed on Thursday afternoon. 





} 
| 
| 
| 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible Jor the opinions 
correspondents.) 


of omy 





THE INSTITUTION OF CIVIL ENGINEERS’ ENTRANCE 
EXAMINATIONS. 


Sir,—The moment of the weight of the upper half of the beam 
is not, as Professor FitzGerald bas pointed out, exactly equal to 


w,(“ 4 d), but the amount of the divergence is a yunlii/ 


2 


| negliyeable, \f the curve of deflection were an are of a circle, 
| which it is not, the amount would not be a yuantité negligenhle in 
| an exact investigation ; but the error iavolved would be a baga 
| telle compared with the error involved in neglecting the moment 
of the half weight of the pillar altogether. In the case of ordinary 
short pillars, the weight of the pillar itself need not be taken into 
account, but cases do occur in practice in which the weight of the 
pillar itself forms the principal element to be dealt with. After 


| pointing out this divergence from exactness, Professor FitzGerald 


states, ‘‘ But then he goes on to state the maximum compression 
1 have 
not made any such statement, There are in the statements of the 
third and fourth equations two identical clerical errors, which | 
think ought to have been evident to a gentleman in the position 
occupied by Professor FitzGerald, although I frankly admit that J 
did not myself detect them until after | had returned the revised 
proof, 1 then thought it best to leave the correction until | had 
to reply to another expected reply from Professor FitzGerald. As 
two weeks passed without the appearance of a reply, I concluded 
none was forthcoming, and sent you last week a letter containing 
the necessary correction, which I feel sure would have appeared in 
this week’s issue, if you bad not in the meantime received another 
letter from Professor FitzGerald. The term p in the two nume- 
rators ought to be struck out. 

I regret to find that Professor Unwin has defined the modulus 


| of elasticity in extension to be ‘‘ the coefficient of elasticity in dire 


What is the difference between direct and indirect ten- 
A voefiicient is in all cases an abstract number, Ido not know 
anything about Love’s mathematical theory of elasticity, Is it an 
attempt to explain the causes of elasticity by means of mathe- 
Professor FitzGerald will no doubt be surprised to hear 


tension.” 


force of restitution to the force of impact has not been evolved 


| from the depths of my own inner consciousness, but was univers. 


ally acknowledged long before the advent of the fn de siecle 
scientist epoch. 

Your issue of January 13th contains a review of a work on 
“Seismology,” by John Milnes, F.R.S., in which the problem of 
the harmonic vibration of the spiral spring is discussed. When 
the weight is suspended directly from the spring, the time 
Ww 
Eg 
W is the suspended weight, and E the modulus of elasticity of 
the spring. If a lever is introduced, and R r represent the 
leverage of the weight and spring respectively, then the time 
of a free oscillation is said by your reviewer to be equal to 

: .2R. / w . 

r N Ey 
66 of Professor Milnes’ book it is made to appear as if the time 
were increased as the syuare root of the leverages, which, howeve! 
is a mistake.” With this exception, your reviewer approves of 
the formula. It is, however, of wrong dimensions, The time vt 
an oscillation can only be represented by an abstract number of 
units of time. The formula states that it is eyual to an abstract 
number divided by the square root of a linear dimension. In 
order to ynake the formula of correct dimensions, it will be neves 
sary to multiply the factor W under the root by another linear 
dimension, The error is no doubt a clerical error in the book, 
inadvertently overlooked by your reviewer. I shall feel obliged 
if either the writer or your reviewer will correct the error in your 


of a free oscillation is said to be equal to 2 » in which 


Your reviewer then states that, “At paze 


| correspondence columns, Would not the case of the weight and 


lever be on all fours with a weight W.R directly suspended from 
r . 

the harmonically vibrating spring! If this be so, Professor Milne= 
conclusion is correct. 
February 4th. LAUDATOR TemMpPorRIs ACcTI. 


I am not concerned with the Institution of Civil Engineers, 
Your corre- 
spondents are all atseaon the point. Strictly speaking, a plain coiled 
spring has no harmonic vibration. In other words, the are of vibra 
tion and the time are not constant. The relation varies continu- 
ously and irregularly with the excursion of the spring ; for this 
reason, no plain coiled spring is isochronous. 

To render a spring harmonic and isochronous the ends must be 
coiled to special curves ; no formula has as yet been devised which 
does more than roughly indicate what these curves must be. 
process of trial and error takes place with all chronometer balance 
springs, to secure isochronism, The over coil in a Brequet spring, 
which is found in many good watches, affords the most convenient 


Sir, 


example I can give of this curve correction. 


All that appears in text-books, other than those on watch- 


| making—such as Saunier’s great work—is purely abstract, and 
represents nothing that really takes place in practice. 


Coventry, February 6th, Dovus_e ROLLEL. 





COUNTY COUNCIL CONTRACTS. 


S1r,—Your remarks in last week’s issue concerning the onerous 
terms of arbitration demanded and enforced by the London County 
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—" 
(Council touch a ver, important question, whose interest extends far 
beyond the particular case you refer to. So long as an engineer is 
exercising his profession from the outside, and has a position inde- 
yendent alike of client and contractor, there is some justification 
we making him sole arbitrator, although even with this qualifica- 
tion only a “strong” man can safely be entrusted with such 
‘ower. ‘he sting comes when the engineer is not exercising his 
srofession from the outside, but is a paid officer of, and subject to 
F noral by one | nip! to the dispute. Much as litigation is to be 
avoided, it is, after all, to the law that we look for our protection, 
and arbitration that shuts out the law must be carefully safe- 
guarded. The War-office and Admiralty allow independent and 
impartial arbitrations in their contracts, and the County Council, as 
an important public body administering public money, should be 
compelled to do likewise, In this ard the following extract 
from a chapter on ‘Contract and Purchase,” in Mr. Ewin 
Matheson’s “‘ Aid-book to Engineering Enterprise,” is apposite, an 
supports the view put forward in your article. : ; 
‘he appointment of an able and impartial arbitrator is obviously 
a matter of the first importance, and if he be not named in the 
contract, it is usual to specify the method of choosing one. . . . 
Some such system would be preferable to the custom which 
frequently prevails of ar as a condition of the contract, the 
buyer's engineer as arbitrator without a ul, a practice often 
inequitable, though possibly convenient, Engineers who have the 
conduct of important works, and who, perhaps, have had unpleasant 
experience al sess disputes, demand such a condition, because it 
gives them full power over the contractor ; and it is because the 
engineers who haveinaugurated this system are men of eminenceand 
position, in whose power contractors have been willing to place 
themselves, that so bold an innovation has prevailed at all. But 
cases often occur where such a condition is unfair, for poe in 
dispute may arise from some act of the engineer himself, whe is thus 
made judge in his own cause. The courts scan very rigidly such 
sewers given to an engineer, and when constriined to enforce them 
are apt to deprecate strongly the custom which leads contractors 
to give up their common law rights, especially when such powers 
have been claimed and made a condition of contract by engineers 
who are salaried servants, or who in some other way have not the 
independent position which might in particular cases justify such 
wwer, 
at The desirability of encouraging contractors to compete whom 
such risks repel, and the obvious advantage of giving that con- 
fidence and certainty of justice which best induces low prices, and 
in deference also to the expressed opinions of the judges, this 
custom has been abandoned by most State departments, and 
equitable arbitration conditions provided.” CONTRACTOR, 
February 6th. 





THK EFFICIENCY OF FEED PUMPS, 

sin, -Roplying to Mr. Reavell’s letter, | think one may surely 
state a fact ‘‘ broadly,” such as that the boiler pressure does not 
rise and fall to suit the variations of steam pressure in the pump, 
while a throttled discharge will do so, In the case in point there 
were two throttled discharges, making the thing still more absurd. 

When we come to discuss the point whether pumps can be com- 
pounded in this way to advantage, data may, perhaps, be necessary, 
but there is another feature of first importance to dispose of in 
the efficiency of feed pumps. The further tests Mr. Reavell 
refers to as having been made with a spring-loaded valve shall be 
welcomed when matured and ready for consumption. ‘he methods 
of Willans and Robinson for testing bigh-s} engines cannot, I 
believe, be improved, and those who are familiar with these 
methods, and are also familiar with direct-acting pumps, will, | 
think, be amazed, and I am pleased Mr, Kevell thinks so too, 

And now, Mr. Editor, let me say | am glad that the acconnt of 
the test has opened the door for what I hope may be a useful dis- 
cussion of pump questions, so far at least as boiler feeding is con- 
cerned, (ur great or have talked it up of late, but nothing 
has come of it. Mr. Bryan Donkin gives the injector a lift, and 
says cheap pumps waste more steam than makers or users 
imagine. Ths is a fact, and why’ Let us get into particulars, 
The duplex pump comes in for most abuse as a steam waster. and 
with its double ports, large clearance, and short stroke—the short 
stroke is a commercial necessity —there is some ground for its 
condemnation, But there are simple direct pumps quite as bad 
in the matter of clearance. I wish, however, to withdraw atten- 
tion from the steam end, because the chief evil does not exist 
there. America floods the market with cheap pumps, the piston 
being a plain smooth cylinder, with no attempt at packing. These 
are the sort of things used largely for boiler feeding and for 
marine work, I have often tested this class of pump by simply 
screwing down the check valve. This should have stopped the 
pump, but no; it worked away all the same, though at a reduced 
speed, according as the pistons were comparatively new or had 
gone through some work. 

Now, with all our advancement, such a state of things is a 
scandal, and, generally speaking, makers are to blame. Buyers 
want education on the subject badly. Of course, the presumption 
is that the piston and liner should be renewed frequently, but at 
what amount of waste through leakage is the proper time to 
renew is a question, and renewal does not compensate for the 
amount of waste up to the time of renewal. This class of pump is 
got up on the toy principle, and the climax arrives when, through 
leakage, they cannot be driven fast cnough to give the necessary 
1.pply. An attempt is sometimes made to renew the liners, but 
the salt water has eaten away the liner seat so badly that it will 
not a hold a new one-—-scrap heap, and a new pump, and thus the 
gale goes on :—cheapness and waste and fat commissions, besides 
other things that I dare not name. Let shipowners look 
to it, and see that their pumps have pistons with live packing 
which will keep tight, and not plain blocks, which in a short time 
are no better than cataracts, passing the water from one end to 
the other instead of putting it into the boiler. Looking at the 
illustrations of the Blake and Knowles pump in THE ENGINEER, 
I notice the pistons are not plain blocks, but the nature of the 
packing is not, to me, clear. May I ask Mr. Reavell how his firm 
makes a tight piston? I do not, however, while asking this, wish 
to lose sight of the question of steam cylinder duty—let us first 
have a tight pump piston. Any information obtainable on this 
point could not fail to be interesting to many pump users. 

Glasgow, February 7th. Rk, R. 





A PROBLEM IN HYDRAULIC PRESSES. 


Nin,—-Some twenty years or more ago a man, whose name | 
forget, took out a patent for a most ingenious hydraulic press 
which worked without a pump, and presented a very neat mecha- 
hical problem, which I have often heard debated and never solved 
at least, to my thinking. 

In the space under the ram was fitted a small horizontal shaft, 
which passed through a cup leather stuffing-box, and was provided 
with a winch handle outside. To this shaft was fixed the end of a 
small, very flexible wire. The wire was stuck into a hole in the 
shaft, and secured by a wedge driven in along with it. The wire 
passed out through a stuffing-box of leather in the bottom of the 
press cylinder, 

Let us suppose that there is water in the press, and the ram is 
down, If, now, the shaft is caused to revolve, the wire will be 
drawn into the press cylinder, and displacing its own volume of 
Water, will cause the ram to rise, All this is quite clear. Now for 
tae problem, The rotation of the handle will be resisted ; where 
is the torque exerted by the water to resist the rotation of the 
handle? I mean, where is the locys of application of the resist- 
ance! It cannot be on the end of the wire, for that is buried in 
the shaft, 

That there is a resistance offered to the man at the handle-is 
certain, If there were not, perpetual motion would be possible ; 





but where, or how is it brought to bear on a reel of wire wholly 
immersed in the water ! 

Let us suppose that there was no friction on the wire or the 
shaft. Then pressure on the water would cause the wire to run 
out and the shaft to revolve. Would the wire pull the shaft 
round, or would the rotation of the shaft push the wire out / 

Norwood, February Ist. PUZZLED. 





ACETYLENE GAS ENGINES. 

Sin, —I have recently made some tests, the object of which was 
to ascertain the proportion of acetylene gas and air required to 
develope the same power as London coal gas and air. 

The test was carried out in a small engine—Otto cycle—designed 
for testing the power of various gases, each charge being fired ; 
no governors used, The revolutions were kept 275 per minute. 
The ignition tube was heated from a separate supply, and was kept 
at the same temperature for each gas. The carbide of calcium 
was from the Acetylene Illuminating Company, of London and 
Foyers, The quantities of acetylene gas and coal gas experimented 
with were equal, viz., 382 cubic inches, and were measured off in a 
holder of 9in. diameter, a displacement of 6in. being taken. The 
pressure in the holder was the same with each gas. The duration 
of the run with acetylene gas was 24 minutes; with coal gas 
8 minutes, The efficiency proved to be 3 to 1 in favour of 
acetylene. 

A very small percentage of acetylene gas greatly increased the 
power of the mixture. Care and caution are necessary to prevent 
too rich a mixture being used, as it differs from coal gas by pro- 
ducing a very powerful charge, and would wreck or seriously 
injure an ordinary gas engine by prematurely firing. The exhaust 
was perfectly clean, and no smell could be detected, and no deposit 
was left in the cylinder, 


Details of Test, 





Diameter of cylinder 1-dia. 
Area of cylinder.. 1*767in. 
Stroke of pistun.. .. 2°5in. 


Displacement by piston ..  .. 4°4175 cubic inches 
Clearance for firing chamber .. 

Contents of firing chamber .. 

Compression .. .. .. 

Firiug charges per minute 

Revolutions per minute .. 

Acetylene gas per minute 

Air supplied per minute. . 

Proportion of airto gas ..  .. 

Hourly consumption of gas .. .. .. «. «. 
Pressure of gas as delivered to engine, ;{,in. .. 
Coal gas per minute .. .. .. .. «2 es + 
Air supplied per minute . 


lin. 
1°767 cubic inches 
20 Ib. 


187°5 

275 

15°916 cubic inches 

5¥1°4290 cubic inches 

37°16 tol 

0°552 cubic feet 
‘cin. 





J» 
55¥°65 cubic inches 


Proportion of airto gas .. .. 11°72 tol 
Hourly consumption of gas .. .. .. .. .. 1°658 cubic feet 
Pressure of gas as delivered to engine, ;i,in. .. 9 3in. 
Etticiency of acetylene es ks - we ta 3tol 


Cost of acetylene gas for 127 hours run calculated at £20 per ton for 
calcium carbide, 5 eubic feet of gas per Ib. of carbide, compared 
with coal gas: 


Acetylene—127 hours run, 14 Ib of carbide, 
WTR al <a Wi wer O0t)) Wi otel ear ae eae 
Coal gax—127 hours run, 210°5ft. gas, 35d, per 
., Pe ee 6° 558d. 
Comparative cost of acetylene, say 4tol 


Holloway, N. C. CRASTIN, 





CHEAP QUARTZ MINING IN VICTORIA, AUSTRALIA. 


Sir,—As showing how low-grade ores can be worked at a profit 
in Victoria, the following notes, compiled from returns lately 
received, may prove interesting to your readers : 

(Juartz mining in Victoria is now being carried on in a very 
economical manner. The methods of mining the stone under 
ground and bringing it to the surface have been reduced to a 
science, and it is probably nowhere more economically done than 
in Victoria, There is much room for improvement, though, in the 
method of milling the ore. 

The half-yearly statements of several of the public companies, 
recently issued, give interesting details, and show what can be 
done by systematic and economical management. Anything over 
3 dwt. to the ton would be regarded as comparatively rich. The 
Central Ellesmere crushed for the half-year 6900 tons for 
911 ounces 1 dwt., an average of 2 dwt. 15 gr. per ton. This gave 
a profit on actual working expenses of £1030 17s. 1d. The cost of 
treating the stone had been only 63. 9d. per ton, against 7s. Od. 
the previous half-year. The Thomas United, though the stone 
averaged under 2 dwt. per ton, from 4147 tons came out witha 
profit for the half-year of £510. This company has acquired a 
good winding and crushing plant, and opened up the mine toa 
depth of 130ft. without making calls. 

More remarkable figures are shown by the Stewart's Extended, 
which company has no battery, and has to cart and pay for 
crushing. Its average was 2 dwt. 7°2 gr. per ton, and on a yield 
of 219 ounces 19 dwt. 11 gr. from 2778 tons, a profit of £34 3s, 7d. 
was obtained. The Stewart’s United, which in December declared 
a dividend absorbing £500, had an average of less than 2 dwt. 
per ton for the half-year’s work. 4881 tons being treated for 
4764 ounces, This company has paid nine dividends on crush- 
ing stuff averaging all through considerably under 3 dwt. per ton. 

Vhen we consider that the mills at which the stone is crushed 
are far from being up to date, and contain neither rock breakers 
nor self-feeders. it must be admitted that the work is carried out 
in a very economical manner, and that when the many other bodies 
of low-grade ore known to exist in Victoria are worked in a similar 
systematic manner, the yield of gold will again head the list of 
gold-producing Colonies. 


February Ist. ExNest LipGay, Mining Representative. 





VICTORIA STATION, LONDON, CHATHAM, AND DOVER 
RAILWAY, 


Sin,—I learn that one outcome of the agreement arrived at 
between the South-Eastern and Chatham railways is a proposal to 
spend £2,000,000 on Victoria Station. This is certainly a wise 
policy, as the West End termini of the Chatham and Dover and 

righton railways, instead of being the best in London, as they 
should by reason of the locality in which they are situated, are, 
as far as public convenience is concerned, among the worst. 

It is probable that a large tye of the sum referred to will 
be spent for compensation and in buyingland, I am writing to 
ask whether it would not be possible to make a double-storey 
station at Victoria. The top floor could be used for local 
traflic, and connected with the basement by wide flights of stairs 
as well as by lifts. Whether the engineering difticulties and traffic 
drawbacks would be so great as to preclude the adoption of this 
plan, I do not pretend to judge, merely throwing out the sug- 

estion. 

: The level of the rails at Grosvenor-road must be considerably 
higher than at Victoria, and with advantage the junction for the 
high-level station might be made just north of the river. The 
present running lines of the Chatham might be diverted ney 
to the east, on to the ground now occupied by the running sheds, 
This would give room for junctions on the west—or Brighton side 
—and avoid encroachment on that company’s ground. 

On both sides the lines would be taken up at a slight incline, and 
with the fall of the existing lines height would be soon attained, 
when the new lines could run directly over the present lines, or on 
supporting pillars poo in the 6ft. way. 

Jndoubtedly, while the cost of land would be saved, the con- 
struction costs would be heavy. This is simply a crude suggestion ; 
whether it is practicable I leave abler men to judge. 

There is no reason apparent why the plan should not be 


} 
| 





applicable to the Brighton Railway as well; or, indeed, why a 
joint high-level station should not be provided at first, to be 
enla' when the requirements of the traffic demanded it. 
A, Coorer Key, P.A.S.1, 
Johannesburg, 8.A.R., January 5th. 


FRENCH LOCOMOTIVES. 


S1r,—Will you allow me to add a few words to the article in 
your issue of the 30th December last on French locomotives! The 
first six-coupled four-cylinder compounds in France were built by 
us at our Belfort works to the order of the Southern of France 
Railway Company, for their fast passenger traffic on lines with ex- 
ceptionally heavy gradients. The engines began running in May, 
1896, With their well-known liberal-mindedness, the management 
of the Southern of France lent one of these engines to the Northern 
of France in order that the new engines might be tried under cir- 
cumstances differing widely from those prevailing on the Southern 
line, namely, on comparatively level roads and at greater speeds, 

The engines working satisfactorily under these new conditions 
also, the Northern of France decided upon adopting the same 

eneral type of engine, subject to such modifications as seemed to 
M. du Bousquet desirable to fit them for his line. 

May we, as builders, seize this opportunity of noting how much 
of recent is owing to this liberal-mindedness of those 
responsible for the management of the different companies in 
France. ALFRED JAS, GLEHN, 

Mulhouse, February 6th. 


OIL ENGINES FOR MOTOR CARS, 


Sik,—1l have read with considerable astonishment the articles 
now appearing on ‘‘ Oil Engines for Motor Cars.” The writer seems 
to be under the impression that no oil engine using ordinary 
parafiin has yet been made to give an invisible and odourless 
exhaust, or to run for any length of time without the valves, &c., 


| choking up. 


I have two marine oil engines built by Messrs. Vosper and Co., 
of Portsmouth, which burn common paraffin. Their exhaust is 
quite invisible even in damp weather, and does notsmell. I donot 
know how long they would work without giving troub'e from foul- 
ing, but I took one apart out of curiosity when it had done 2000 
hours, and there was no deposit whatever in it. 

33, Bridge-avenue, Hammersmith, J. H.S. PHILLIPS, 

February 4tb. 





THE NIPPON YUSEN KAISHA. 

Sir,—We have received from the Japanese Government a list of 
awards—decorations and money nts—to be presented to the 
European officers and engineers who were employed in the trans- 
port services of the Nippon Yusen Kaisha during the late China- 
Japan war. All applications from those who served during the 
war received at the offices of the Nippon Yusen Kaisha, at 9 and 
11, Fenchurch-avenue, London, E.C., will receive immediate 
attention. We shall feel obliged if you will be good enough to 
favour us by noticing this in the next issue of your paper. 

London, January 25th. jo he 
(For the Nippon YusEN KalsHa.) 


NEGATIVE APPARENT SLIP. 


Sir, —The following explanation of ‘‘negative apparent slip” is, | 
believe, novel, and as it seems to account in a reasonable way for 
this rather curious result, it may, perhaps, be found of interest. 

The diagram is the usual pitch-and-slip diagram; Z X = run of 
the ship per revolution; W 
CX = 4 deg.; ¥ X = 
pitch of the propeller. Then 
since ZX is greater than 
X Y, the slip Z X is negative, 
and the ship is apparently 
moving a greater distance 
than it should do, or in other 
words more work is being got 
' out of the propeller than is 
, put into it—an obvious impos- 
| sibility. 

The reason for this peculiar 

' result is, that the pitch Y X 

is always assumed to be the 

best travel that the screw 

x would make if it worked in a 

solid substance. Now, it is 

quite true that an indefi- 

nitely thin blade, fixed on the shaft at the angle Y ( X 

working in a solid, would move to Y, but it is not true that this 

blade would be working to the best advantage, because for an 

indefinitely thin blade the best pitch angle is obviously 45 deg.— 
pitch = W X. 

Hence a comparison is only being made between Z X and the 
travel X Y of an inferior screw, and there is no reason why the 
former should not be greater than the latter, though in most cases 
it so happens that it is less. 

To use a homely illustration: A is a champion runner why 
covers the distance W X in a given time ; B is an inferior performer 
who runs Z X in the same time. If, however, A has a leg tied up 
so that he can only run some distance such as X Y, it may quite 
well happen that B’s performance may be better than X Y, and 
that hence B has in this latter case ‘‘negative slip,” so to speak, 
with regard to A, J. D. FULLERTON, 

The Brine Baths Hotel, Nantwich, Major R.E. 

Cheshire, January 28th. 
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ELecrric TRAMWAYs.—The Darlington Town Council have con- 
sented to the introduction into the borough of an electric system 
of tramways. The cost is estimated at over £120,000. 


A Great Ick-MAKING PLANT.—Messrs, L, Sterne and (>., 
Limited, of the Crown Ironworks, Glasgow, and Doningten House, 
Norfolk-street, London, W.C., the sole licencees of the De La 
Vergne refrigerating and ice-making machinery, inform us that 
the De La Vergne Company, of New York, has just received an 
order for a single ice-making installation which is to turn out 
1000 tons of ice per day. This is about double the quantity con- 
sumed by the entire population of London. This ice plant is to 
be erected in the city of New York. The De La Vergne Company 
is also erecting an ice plant in Paris to turn out 240 tons of ice 
per day. 

THE BarkinG Borer ExpLosion.—The inquest upon the eight 
victims of the boiler explosion which occurred at Messrs. Hewett 
and Co.’s works, Barking, was resumed and concluded on Tuesday. 
The coroner said that the cause of the calamity was over-pressure, 
and in their verdict the jury said :—That the boiler was insufficiently 
examined before being filled ; that sufficient care was not taken to 
see that the boiler mountings were in proper working order before 
attempting to get up steam ; that there was general remissness in 
connection with the work of preparing the boiler, and a want of 
adequate supervision. The jury are of opinion that all boilers 
should be independently examined by a qualified inspector at 
stated periods, and they request the coroner to forward this recom- 
mendation to the of Trade. e foreman of the jury, 
replying to the coroner, said they broughtiu yo verdict of culpable 


negligence, 
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“Tus Excmerr” 


A NOVEL CONDENSER. 





THE drawings given above illustrate a rather remarkable 


condenser in use at the Breitensee pumping station of the | 


Vienna municipal waterworks, whose function is to supply a 
high-level district of the suburbs by a storage reservoir 
160ft. above the engine-house. 
groups of horizontal two-cylinder receiver compound en- 


gines with Riedler pumps driven from their tail rods, | 


with an independent condenser for each group placed about 
7ft. below the engine-room floor. The exhaust from the low- 
pressure cylinder is received in a long horizontal pipe cum- 
municating at one end with the injection supply, and at the 
other with a drum separator provided with a gauge glass, 
and kept full to a constant level with water. The condensed 
water passes by an inclined pipe downwards from this to the 
suction box of the water pump at A, while the rarefied air 
and uncondensed vapour are drawn by a horizontal branch 
B and downcomer C to the air pump HE, which is double- 
acting, or, rather, formed of two single-acting pumps placed 
back to back, the admission being bya series of slots in the 
centre, which are alternately opened and closed by the passage 
of the piston. The trunk-rod prolonged forms the plunger of 
the single-acting hot-water pump, which forces the water 
through the air vessel into a common delivery main in 


connection with a cooling tower about 32ft. higher up. Each | 


pump has an independent stop slide valve G, and return 
elack H, in the connection with the delivery main. A certain 
quantity of water is admitted to the air pump to prevent 
its running dry, and the excess runs off by a drain at the 
bottom. The uncondensable vapour from the air pump is 
expelled through the openings at G ir the conical casting 
below the air vessel. In starting, sufficient injection water 
is admitted to fill the separator to the level of the gauge 
glass, to ensure the pump being completely filled on the 
suction stroke, and the vacuum and speed of the air pump 
being constant, the level in the separator remains unchanged 
if the feed is properly adjusted. The small force pump at K 
is an air compressor intended to supply the waste in working 
in the air vessel F, as well as in the suction and pressure air 
vessels of the main pumps. 


The vacuum realised varies from 27in. to 28in. of mercury. | 
The engines of which these condensers form part have realised | 


a duty of 126-7 litres (27-9 gallons) per second, lifted 33°18 
metres (109ft.), equal to 56°5-horse power, for a total horse- 
power of 64°52 indicated, or 86°33 per cent. of useful work. 
The coal consumption was 18 kilos, per 100 cubic metres of 
water lifted. They were built by Messrs. Marky, Bromovsky, 
and Schulz, of Kéniggratz. Our description is taken from 
our contemporary the Zeitschrift des Vereines Deutscher 
Ingenieure. 








SOCIETY OF ENGINEERS. 





Tue first ordinary meeting of the Society of Engineers for 
the present year was held on Monday evening, February 6th, at 
the Royal United Service Institution, Whitehall. Mr. William 
Worby Beaumont, the President for 1898, occupied the chair, 
and presented the premiums awarded for papers read during that 
year, viz.:—The President’s gold medal to Mr. William Fox for 
his paper on ‘‘ Reservoir Embankments, with Suggestions for 
Avoiding and Remedying Failures.” The Bessemer premium to 
Mr. Sherrard O. Cowper-Coles for his paper on ‘ Protective 
Metallic Coatings for Iron and Steel.” The Rawlinson premium 


The plant includes four | 


work of the past year. Its financial position, he said, was very 

satisfactory, as shown by the auditors’ report and balance-sheet, 
| and it had increased its numbers during 1898. The papers read 
had been of the usual interesting and practical character, and the 
visits made to works during the vacation had been equally inte- 
resting and instructive. He regretted to say that during the past 
year they had lost by death no fewer than six of their honorary 
members, namely, Sir William Anderson, Sir Henry Bessemer, 
Sir James N. Douglass, Sir John Fowler, Lord Playfair, and Sir 
Robert Rawlinson. The Society, however, was honoured by 
having the vacancies thus Pons filled by Sir John Wolfe Barry, 
| Sir Albert John Durston, Sir David L. Salomons, Professor A. B, W. 

Kennedy, Mr. W. H. Preece, and Mr. Alexander Siemens. 

Turning next to the question of the protection of inventions by 
patent in engineering practice, the President pointed out that it 
was a curious fact that civil engineers availed themselves less than 
any other members of the profession of the privileges accorded to 
inventors by patent, designs, or copyright protection. his, he 
said, was perhaps due to the circumstance that civil constructive 
engineers took a higher professional standpoint, and considered 
that the credit attached to their designs, however useful or beauti- 
ful, was a sufficient reward without seeking to retain a monopoly 
in them by patents, even fora time. This view, he said, did not 
extend to the mechanical branches of the profession, where every 
little detail improvement in machinery was protected, and a com- 
mercial end thus served. He did not, however, see why the same 

rinciple should not be observed by the civil engineer in regard to 
ridges, roofs, girders, and the like constructive details. 

As regards invention as represented by nationalities, the Presi- 
dent observed that it had been said that the British nation was 
less inventive than the American. Prior to 1883 that view appeared 
to be supported by the number of patent applicants in the Enited 
States as compared with those in Great Britain, which in 1883 was 
over 30,000 for the United States, and barely 6000 for Great 
Britain. This discrepancy appeared to have been accounted for 
by the high rate of Government fees in Great Britain, which were 
much in excess of those in the United States. Upon a reduction 

| of the fees in 1883 the applications rose from 5993 in that year to 
| 17,110 in 1884, and they had now reached over 30,000 per annum, and 
Great Britain now took a foremost place in the inventive world. 
| Taking an average of the last ten years, about half the applica- 
| tions come to completion. About 20 per cent. of the completed, 
| or 10 per cent. of the applications, are renewed up to seven years, 
| and 5 per cent. of the completed, or 2} per cent. of the applica- 
| tions, are maintained to fourteen years. 

With regard to successful invention, the President observed 
that the conditions should be the result of analysis or synthesis, 
not mere chance dashes into an unknown field. The method of 
analysis may be defined to be, first, an appreciation of a want to 

| be met, with which the inventor is famlliar, and then by a 
| laborious selection from what is known, the development, by 
| successive efforts, of a combination of suitable means to meet the 
| want. 

The President then went on to point out the necessity of having 
| a special Court for the trial of patent actions. He had for lon 

| past been of opinion that such a Court should be established, an 

| of late the Lord Chancellor and other judges had expressed the 
same views. They had publicly attributed the block in the Law 
Courts to the increasing number of gees cases, and the inordi- 
nate time many of them occupied. So serious was the condition 
of matters that the Lord Chancellor upon one occasion intimated 
that it might be necessary to hand over to a special tribunal 
the trial of cases for which the ordinary aethed of procedure 
appeared to be inapt.. Mr. Justice Romer, too, who has had very 
considerable experience in trying patent cases, has also expressed 
the opinion that it was a great hardship that the proper business 
of the Court should have to wait for the trial of prolonged patent 
actions. The President pointed out that the remedy undoubtedly 
was the establishment of a Patent Court, presided over by a judge 
possessing the necessary qualifications for dealing with patent 
actions, and whom it would not be difficult to find. 





to Dr. J. C. Thresh for his paper on ‘“‘ The Protection of Under- 
ground Water Supplies,” and a Society’s premium to Mr. George 
Thudichur for his paper on “ Bacterial Treatment of Sewage.” 
Mr. Beaumont then introduced the President for the present 
year, Mr. John Corry Fell, to the meeting, and retired from the 
chair, receiving a hearty and unanimous vote of thanks for his 
services during the —. 
Mr Fell then to deliver his inaugural address, After 


The President then proceeded to give a short summary of the 
advances made of late years in various departments of engineer- 
ing, in which he first referred to the increase in horse-power in 
engines which was obtained from a minimum of dead weight of 
material, and he explained the way in which it had been effected. 
In steam boilers, too, great advances had been made by the de- 
velopment of the water-tube system. He then referred to the 
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| ment of the electric railway system in the metropolis. [mprove- 
ments in gas lighting and the p' 28s of acetylene as an illuminant 
were then piano | and, finally, the latest phases of naval 
construction, including submarine torpedo boats, were considered, 








CaNnTOR LecTURES.—The next course of Cantor lectures at the 
Society of Arts will be on ‘‘Cycle Construction and Design,” by 
Mr. Archibald Sharp. The course will consist of four lectures, 
commencing Monday, February 20th. The first lecture will deal 
generally with the frame ; the second with various parts of the 
machine, including ball-bearings, wheels, pedals, and steering 
arrangements ; the third with driving gear ; and the fourth with 
tires, brakes, saddles, &c. 





BatH AND WEST AND SOUTHERN Counties Sociery,—This old 
established Society will this year hold its annual exhibition at 
Exeter from May 24th to May 29th. The money prize for stock 
produce, &c., amount to £3126, in addition to medals and plate. 
| There will also be a large display of implements, machinery, and 
| articles of general utility, an exhibition of pictures and art 
manufactures, horticulture and poultry shows, butter-making, 
milking, shoeing, and shearing competitions, and performances by 
| the best military bands, Entry forms, regulations, &c., can be 
| obtained of the secretary, Mr. Thos. F. Plowman, Bath, to whom 
application should be made at once. Further particulars will be 
found in our advertisement columns, 


LEEDS ASSOCIATION OF ENGINEERS.—At the monthly meeting of 
this Association, on January 26th, Mr, B, Holgate, F.G.S., gave a 
paper on ‘‘ Mineral Oils.” What are known as mineral oils, he 
said, were really of animal or vegetable origin. This was demon- 
strated by the hydrocarbons in their composition, From time 
immemorial paraffin had been known. It was found in every 
quarter of the globe, and was not confined to any particular 
strata of the earth’s surface. In 1859, when this oil was first 
struck in Pennsylvania, it first became an article of commerce. 
Mr. Holgate described the various processes by which foreign 
ingredients are elirninated, and the methods of distillation aud 
testing. If intended for lubrication, mineral oil should always be 
blended with animal or vegetable oil, the proportion and quality 
of each depending on the kind cf machinery lubricated. Refer- 
ring to the Act of Parliament by which the flash point of lamp oil 
was raised, the author said that however high the flash point, 
without proper care oil lamps would necessarily be a source of 
danger. To ensure safety, it was essential to have the proper 
size and quality of wick. A discussion followed, in which Messrs. 
W. Sheldon (president), J. C. Moorhouse, J. A. Tempest, Webster 
G. H. Burton, G. W. Blackburn, Pemberton, and A. Atkinson, 
took part. Mr. Moorhouse suggested that shopkeepers should be 
compelled to supply lamps having standard sizes of burners and 
wicks to match, The members of the Leeds Association of 
Engineers, at the invitation of the Leeds Steelworks Limited, 
paid a visit to that establishment, and inspected the various 
processes of manufacture. There wasa large attendance, including 
the president (Mr. William Sheldon), the vice-president Mr. 
(J. A. poy, gg, and about sixty members. They were 
received by Mr. E. Richards and the heads of departments, 
who conducted them first to the blast furnaces. These can produce 





2000 tons of basic pig iron per week, nearly the whole of which 
is tapped directly into a 15-ton ladle, supported on a carriage, and 
conveyed by a locomotive to the Bessemer department. The 
party next proceeded to the steelworks, to see the pouring of the 
metal into a new apparatus termed a ‘‘ mixer,” measuring 20ft. 
long by 12ft. in diameter, the shell of which is made of thick steel 
plates and supported in an inclined position on trunnions, The 
— of 12 tons of molten iron into the mixer only occupied 

seconds. The Bessemer process was watched with very great 
interest. The steel was cast into ingots for further manipulation 
in the rolling mill. An ingot of steel weighing 26 cwt. was at 
one heat rolled through the mill into one continuous bar of 70ft. 
in length, is was done in 23 passes, occupying five minutes. 
It was then taken by live roller gearing to the circular saw, where 
it was cut into the dettced lengths, and transferred by mechanica 
skids on to the cooling banks, The party also visited the con- 
structional department, where joists of various sizes up to 16in. 
by 6in. are built, together with plates to form compound girders 
for building a. They were also much interested in tle 








thanking the members for having elected him to the chair, the 
President referred to the present position of the Society and the 





— made in electric lighting, and in the application of elec- 
icity to the driving of machinery, especially in its use on rail- 
ways, In this latter connection he described the recent develop- 





handling and finishing of tram rails, which the company bave 
sometimes supplied in lengths of 60ft. 
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ALUMINIUM WATER STERILISER. 


A number of sterilisers, the invention of M. Maish, are in 
use at mineral water factories and for many other purposes, 
and others have lately been through severe tests at Netley 
Hospital with satisfactory results. As, however, all military 
camps are supplied, where possible, with pure water, the 
chief value of the present process lies in its portability, 
which suits it for field purposes. The weight of the appa- 
ratus, as hitherto made in copper and pewter, made this 
almost prohibitive, and it was suggested that this drawback 
might be got over by constructing it in aluminium. This 
has been made possible by the Neild patent process of per- 
manently brazing or soldering the joints. 

The difficulty of making satisfactory joints with aluminium 
has greatly restricted its 
use for many purposes. In 
the apparatus just com- 
leted there are over 150 
joints, and these appear to 
be efficiently and easily 
made. Some little diffi- 
culty was found at first in 
making the joints in the 
top and bottom tube plates 
of cylinder II., but a little 
practice soon overcame this. 

The principal parts of an 
apparatus, as made for 
H.M. War-office, are shown 
in the figure, and consist 
of the coils I., cylinder II., 
and heater III. The coils 
consist of two helices, one 
inside the other, and each 
coil has an inner tube of 
smaller diameter. The 
cylinder I1. contains a fagot 
of tubes, as shown in sec- 
tional plan at A B. The 
water to be sterilised en- 
ters the apparatus at the 
smaller diameter coil—but 
the outside tube—at A, and 
passing up through thiscoil, 
is connected at the top end 
to the larger diameter coil— 
still the outer tube—passes 
down the coil and enters 
the cylinder at B, passing 
up to the top of it on the 
outside of the tubes. The 
method adopted of connect- 
ing the larger and smaller 
diameter coils, and keeping 
the inner and outer tubes 
separate, is shown in the 
sectional plan. The water 
leaves the cylinder at C, 
and passes to the heater 
Ill, where it is raised to 
the required temperature. 
Leaving this by the pipe D, 
it returns to the cylinder at 
E, and passes down this 
time through the tubes, 
and, leaving the cylinder 
at F, goes through the inner 
tube of the coils, and leaves at Z pure sterilised water. The 
water entering the apparatus at A cold is gradually heated 
in its ty sso by the returning high temperature water 
from the heater, and the latter is in like manner cooled 
as it returns, and is delivered at Z cool and ready for use. 
Very little heat is, therefore, necessary to carry on the 
operation efficiently. The apparatus is designed to work on 
a portable carriage, and a pump is provided for use where 
water has to be raised from a lower level. The weight of the 
coils I.,as made in pewter, was 207 lb.; in aluminium, as 
illustrated, 70 1b.; the cylinder I1., in copper, weighed 207 Ib. ; 
in aluminium, 451b. The above are the finished weights, the 
surface for heating and cooling being the same in each. It 
is found from experience in making this apparatus that the 
coils can be made of much lighter gauge, and a good deal of 
weight saved. The coils with the inner tube were made by 
leaving the inside tube longer than the outside one, enlarging 
the end, and brazing a fresh length into the socket. The 
larger tube was then threaded over the small one, and brazed 
into its corresponding socket and then coiled on a drum, 
other lengths being put on in the same way, as required. In 
the coil illustrated there are altogether about 500ft. run of 
Pipe, made up of tube in about 14ft. lengths. Besides the 
Saving in weight—-which was the special object aimed 
at in constructing the present apparatus—there is the advan- 
tage of using a pure non-poisonous metal which requires 
= i ll with copper—or any special cleaning or 
attention. 








PORTABLE PNEUMATIC RIVETERS IN SHIP. | 


BUILDING.* 

Ix 1893, in.a paper on shipyard appliances, read before the 
Engineering Congress at Chicago, Professor Durand said: ‘‘ Among 
the various mechanical aids which would be of distinct value to the 
shipbuilder, few would stand higher or be more acceptable than 
one which would efficiently replace the ship riveter’sgang. As the 
result of three years of constant experimenting, into which the 
Chicago Shipbuilding Company, of which I have the honour to be 
Manager, was forced by the unreasonable demands and frequent 
strikes of its riveters, the problem has been entirely solved. We 
are able to drive every rivet in a ship by power machines, 
operated by unskilled labour, and in the last ship we have 
built over 250,000 rivets have been so driven out of 340,000. But 
oa alr capacity was insufficient the proportion would have been 

r, 


When we began, we had already for some months been using 
with great success a stationary steam riveter of the ordinary type, 
With a horizontal ram and a 5ft. gap, for certain portions of the 
work, which could be easily brought to the machine. This would 
include the floor — with brackets, bilge frames and longitudinal 
stiffeners, as well as the side frames and belts amidships with the 
4m brackets thereon, and generally, any portion of the vessel 
= can be riveted up and carried to the ship in one piece, The 
handling at the riveter is done by a chain hoist working on an over- 
dead trolley. With this machine we have driven over 1800 rivets 
in a day of ten hours at a cost of not over one-half cent apiece, or 


h — of 14d. each over the scale rate for driving such rivets by 





An From a paper read by Mr. W. 
merican Society of Naval Architects and Marine Engineers. 








In fixing first upon the power to be used for portable machines, 
we naturally and promptly decided upon compressed air. We were, 
of course, aware that hydraulic riveters had been used for years in 
England to a greater or less extent, and somewhat also in this 
country, but we were afraid that the severe winter climate of 
Chicago _—_ operate against them. The more important con- 
sideration, however, was that air could be used for caulking and 
chipping hammers and drills or reamers, so that a compressor plant 
for the yard was a necessity in any event, and we did not want to 
go to the expense of an hydraulic plant in addition if it could be 
avoided. As naturally, also, seeking for portable riveters, we first 
applied to the manufacturers of the compression bow machines so 
extensively used in bridge shops, and finally found one maker who 
guaranteed the performance of a machine with a horseshoe frame 
having a gap of 72in., which we needed to drive the bottom rivets 
in a 6ft. centre keelson, This was a matter of some difficulty, as 
the gap usually used was not more than 42in., and, in fact, the 
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first machine furnished us in February, 1896, provei too light for 
the work, and had to be replaced by a heavier one, the weight 
finally reaching over 2500lb. A similar tool, with the gap cut 
down to 45in., weighed over 17.0 1b., and a very little experience 
showed that even with this lighter weight the difficulty of handling 
was too great to permit of the economical use of this kind of a 
machine for more than a very small portion of the ship. 


On trying an ordinary pneumatic caulking hammer for riveting 
we found the method perfectly feasible, though severe on the man 
using the hammer. It was also almost impossible to hold on to the 
rivets by the ordinary heavy hammer, the blows of the pneumatic 
hammer on the point being so heavy and continuous that the 
holder-on was unable to keep his hammer from being fairly 
‘jarred ” off the head of the rivet. This difficulty, however, was 
— obviated by the use of a pneumatic holder-on which we 
devised, of the simplest construction, being only a cylinder into 
which air is admitted forcing out a piston, the rod of which is 
cupped out to go over the rivet head. The parallel arrangement 
of the longitudinals in the double bottom of our Lake ships made it 
easy to obtain a bearing or resistance for the cylinder itself, a piece 
of pipe of the proper length being screwed to it. This made a 
perfectly practicable method, and many rivets were driven by it. 

Ve still use it to some extent for odd rivets or in certain contracted 

spaces, 
The next step was naturally the cc nnection of the hammer and 
holder-on by a Tenuate frame or bow, forming a single machine. 
As the bow has only to resist the pressure of the holder-on and 
| the blows of the hammer, it can be made of very light construc- 

tion, and is very easily handled and moved to various parts of the 

ship. Nearly all the inside rivets in our ships are driven by these 

machines. A variation in the device is to mount the hammer 
| itself as a piston in a cylinder, to which air is admitted to force out 
the hammer as the point of the rivet is beaten down, using a plain die 
| on the other side, which die can therefore be made small to get into 
contracted places. The weights of the whole arrangement for various 
depth of gap, taken from actual machines in use in our yard, are as 
follows :— 9in., 831b.; 514in., 160 1b.; 70in., 220 ]b. In the larger 
ones the bow is made of a plain piece of wrought iron pipe. In 
some cases the riveter is suspended by a chain hoist from a trolley 
carried on a beam supported by a pair of A frames. As a general 
rule, however, the whole machine is so light that it is easily moved 
around by hand. A wooden roller may be fitted on the cross 
brace to facilitate moving the riveter along a centre keelson or 
girder. 

That these machines can and do make better work than hand 
riveting is evident from several considerations, It is well known 
that in hand work constant watchfulness is required to make the 
men properly ‘‘ plug” the rivet before heading over the point ; 
that is, to strike the first blows exactly in line with the axis of the 
rivet so as to upset it clear to the head and make it properly fill 
| the holes ; it is much easier and quicker for the men to knock the 
| head over at once, and when that is done, as the head and point 

look all right, there is no way of determining in what condition 
| the body of the rivet is, unless it is loose under test, or loosens up 

in service afterwards with the constant vibration and jar of the 
| ship, as often happens. With the machine, however, it is almost 
impossible not to plug the rivet, the hammer being very easily 
| and naturally brought in line with its axis, and, in fact, will not 
| drive the rivet properly unless it is so in line, and the blows of 
| the hammer being so rapid that the plugging is accomplished 
before the point is formed. The whole operation of driving the 
| rivet is completed much more quickly than by hand, and before 


I. Babcock, at the annual mecting of the | the rivet has lost its heat, the resulting contraction afterwards 


| drawing everything firmly together as the rivet gets cold, and 





strengthening the joint by the well-known effect of the friction 
between its parts. ; 

Again, there are very many places in the framework of a ship 
where there is not sufficient space for swinging a hand hammer in 
driving a rivet, or where the rivet can be got at from only one side. 
Such rivets as those through beam knees and frames, in the 
connections of floors to centre keelsons, wash plates between 
floors, frame brackets at tank tops and decks, and cellular 
tanks, and generally wherever the available space is only that of 
the frame spacing, or less, or where a rivet comes in the bosom of 
an angle or channel, are of this type, and are among those most 
important to be well driven, the integrity of the framework 
depending largely upon them. From the nature of the case, hand- 
driven rivets in such situations are not what they should be, but 
it is evident that such considerations do not affect the machine in 
the slightest degree, and that if the hammer can get on to the 
rivet at all it will drive it as well in such locations as in the most 
open parts of the work. 

Passing now to the case of a rivet so located in the ship that it 
is not possible to get at both sides of it by a bow frame, we must 
distinguish at once between those that are finished with a full 
or button-head point, as in bulkheads, and those with counter- 
sunk flush point, as in decks, tank tops, and the outside shell. 
For decks and tank tops, where the rivets are put up from below 
and the action of the hammer is always vertically downward, a 
simple arrangement of the hammer mounted on a bent pipe as if 
on a wheel-barrow with one or two wheels, is all that is necessary. 
The operator raises the handle end sufficiently to get the die over 
the point of the rivet and then bears down as the air is turned on, 
the bend of the pipe being loaded with lead. A second man with 
a chipping hammer cuts off the surplus metal, and a few seconds’ 
work of the riveter again suffices to complete a very satisfactory 
operation, A pneumatic holder-on is used below. and three men 
and a heater boy will irive from 800 to 1000 rivets inaday, In 
the case of bulkhea i rivets, it is evident that the combined hammer 
and holder-on can be fastened to the end of a beam which slides 
loose'y on a central supporting stud bolted to the bulkhead, with 
an adjustable stud bolt on the other end of the beam governing 
the distance of the hammer die from the rivet point, and reaching 
a good many rivets at oue setting. The pneumatic holder-on may 
be similarly mounted on the other side of the bulkhead. The die 
is cupped out, and it is evident that after the first stroke of the 
hammer the die will be firmly held in position by the metal, which 
is forced into the hollow of the die. The holder-on is similarly 
kept central with the rivet by its hollow-ended die going over the 

The resulting finished rivet is all that can be desired. 

In the case of flush-pointed rivets, however, a very different 
arrangement is required. It is evident that, as in hand work, the 
varying thicknesses of plating, liners, butt straps, frame flanges, 
&c., and amount of countersink in the plate, make it impossible to 
so gauge the length of the rivet under the head that, when beaten 
down, it will exactly fill the countersink and finish flush with the 
surface of the piate. The only practicable method of driving is to 
follow as closely as possible the hand method, beating the rivet 
down with the surplus metal crowded off to one :ide, chipping this 
surplus metal off by a cold chisel, either by hand or by an ordinary 
pneumatic chipping hammer, and then finishing properly the 

int. To do this it is necessary that some freedom of movement 

given to the hammer—that is, it must be possible to incline 
the axis of the hammer to a slight angle with the axis of the rivet 
in any direction, in order that the surplus metal in the point may 
be properly crowded off to one side to make easy chipping, and 
also that the point may be properly finished, and, if necessary, 
slightly rounded, and any seams around the point between the 
rivet and the plate properly driven together and made water-tight. 
To do this, three methods may be used for fastening the hammer 
to the beam :—First, the hammer may be mounted on gimbals. 
Secondly, the hammer may be so mounted in a frame that while the 
die is held in position against the rivet, the lower end may be 
given a rotary movement ; this is not as good as the gimbals. 
Thirdly, the hammer may be mounted on trunnions, and the beam 
carrying it turned on its own axis and moved forward and back 
longitudinally. The third method does not seem very practicable, 
and we have never tried it. 

There is still another method by which countersunk flush rivets 
may be driven by hammers. In this, the hammer is fastened 
immovably to the end of the beam, as in the bulkhead riveter, 
and the flat-faced die has a central hole about in. diameter 
drilled in it. When the rivet is beaten down some of the hot 
metal enters the hole, and the result is a projecting teat on the 
rivet point, the remainder of the surplus metal flattening out 
equally on all sides. This surplus metal is removed by a face 
milling tool, also made with a central hole, which fits over the 
teat and holds the tool in position. The milling tool is driven by 
a pneumatic drill, and after the point of the rivet is milled down 
flush with the plate the teat is easily cut off by a blow of a hand 
hammer on a cold chisel. The rivet, however, isnot finished in 
quite as ‘‘ ship-shape” a manner as by the other method, and we 
have had so much difficulty in getting a milling tool of the right 
shape to cut properly that we have abandoned it. 

In the Chicago yard, therefore, the only method now used is 
the first one cited above, which has proved most satisfactory in 
every way, both on new construction and in the dry dock on 
repair work. For bottom rivets the beam is hung by a bolt 
through its centre, on which it rotates, to a trolley running inside 
of a slotted pipe which is bolted to the bottom of the ship, enabling 
the operator to reach many rivets at one setting. In a variation 
of the same arrangement; instead of bolting the slotted pipe to the 
ship, it is held firmly up against the bottom by the simple pneu- 
matic jacks at each end. This avoids missing any bolt holes and 
is well suited to work in the dry dock. 

For the side of the ship, the short vertical beam carrying the 
hammer and provided at its lower end with an adjustable bolt te 
govern the distance of the hammer from the rivet, is fastened to 
a bored-out tee which slides freely on the horizontal pipe. This - 
pipe is counterweighted and hung from pulleys above inside of flat 
iron guides bolted to the ship’s side. The resulting free vertical 
and horizontal movement of the hammer enables a large portion of 
the side to be covered without shifting the rig. For the bilges, 
which for a very large portion of the length of our Lake ships 
are circular, the hammer beam is again a horizontal pipe fastened 
to a double frame which fits the bilge and travels fore and aft on 
trolleys above and below. 

It will be understood that for all these shell rivets the method is 
to beat down the head to fill the countersink, chip off the surplus 
metal as in hand riveting, by a chipping hammer, and then finish 
by the machine. In all these methods of mounting, after the 
rivet is plugged and the head is beaten down, the hammer is easily 
swung out of the way to enable the chipping to be done. In ail 
cases the pneumatic holder-on is used against the head of the rivet 
inside. For the bottom and bilges the tank top lends itself with 
facility as a support against which the holder-on can be braced by 
means of the pipe extension referred to above. In a single ship 
bottom little difficulty is experienced in adjusting a short piece of 
plank as a brace by means of hook bolts taking hold of the reverse 
bars. For the side rivets we have found a simple method to be 
the use of two pieces of 6in. by Gin. scantling extending from the 
tank to the deck above or from deck to deck, easily bolted in 
position about 8ft. apart, with a horizontal piece of 2in. plank 
sliding freely on their outboard sides. The plank forms the 
brace for the holder-on, and is counterweighted and easily moved 
up and down in unison with the horizontal pipe carrying the ham- 
mer outside. 

As for the quality of the work done by these various methods of 
power riveting, I can say that the unanimous opinion of the hull 
inspectors who have been on duty in our yard for two years and 
more is, that the rivets are first-class in every respect, and make 
far better and tighter work that those driven by hand. As for the 
cost, I will say that, adding cost of air, repairs, &c., the saving is 
from 4d, told, per rivet over piecework prices for hand riveting, de- 
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pontine upon the location in the ship, and averaging about 0°624d. 
n an ordinary Lake steamer of 4000 tons the saving is from £500 
to £1000 over hand work. A further and very important 


advantage, however, is in the fact that skilled labour in one of the 
ae departments in a shipyard, which has hitherto been 
adispensable and correspondingly arrogant and high handed, can 
be replaced by unskilled labour. 

In conclusion, I want to say that the quality of the work done by 
portable pneumatic riveters in shipbuilding is such that the various 
classification societies cannot ignore it, and before very long will 
doubtless recommend, if not require, that all rivets in at least the 
principal portions of the ship be driven by power. 








NOTES FROM JAPAN. 
(By our Special Correspondent.) 

Four trade-mark cases.—The recent decisions of the Patent Bureau 
on these cases, each of which presents some distinctive features of 
its own, are instructive. According to Article II., Clause 3, of the 
Trade Marks Regulations, ‘‘ Trade marks cannot be registered if 
they are identical with, or similar to, trade marks already regis- 
tered, or trade marks used by others before the application was 
made, and which are intended to be applied to identical goods.” 
Until January, 1897, a foreigner could not obtain the registration, 
or official recognition of a trade mark. There were, however, 
many foreign trade marks which were used on imported goods, 
and which had a distinct commercial value. Many of these were 
extensively imitated and pirated, and the foreigner had no redress. 
In June, 1892, Mr. Nakamura Isohashi applied for registration of 
a trade mark, for use on calico of his manufacture, which was 
granted in September of the same year. This trade mark was a 
close imitation of that used on calico imported for ten years or so 
previously by Messrs. Car! Rohde and Co., and by Messrs. Findlay, 

tichardson, and Co., who some time since applied for its removal 

from the register under Clause 3 of Article I[., as quoted above. 
The Bureau dismissed the petition on the ground that 
that clause and article clearly implied that trade marks 
must be registered before they could be protected. The 
Bureau admitted that at the time Mr. Nakamura registered 
his trade mark foreigners were unable to obtain similar protection, 
and for that very reason pronounced that Mr. Nakamura had an 
nadoubted right to register that particular design as his own. 
The comments of the Jiji Shimpo, one of the leading Japanese 
daily papers, are specially instructive as embodying the Japanese 
ideas of commercial morality. It remarks that there are many 
goods of Japanese manufacture bearing trade marks similar to 
those used by foreigners, and that those marks have been of great 
assistance in competing with goods of foreign manufacture. By 
this practice the Japanese have been able to make considerable 
profits, to the detriment of their foreign competitors, and if such 
marks were pronounced invalid, Japanese manufacturers would 
suffer heavy loss, and the commerce of the country would be 
seriously interfered with. This decision is therefore of immense 
importance to the Japanese. The Japan Mail, in commenting on 
the case, remarks that ‘‘it is as though the — should reject a 
man’s application for the recovery of his stolen coat because the 
thief had already been openly wearing it in public.” 

The second case is remarkable as being, I believe, the only one 
in which a decision has been given in favour of the foreign 
appellant, and it is worth notice that it is not given against a 
Japanese defendant. The application of Messrs. Reimers and 
Ruff, of Kobe, for the registration of a certain trade mark had 
been refused on the ground of its similarity to one previously 
registered, but on appeal the refusal was quashed. This does not, 
of course, involve the removal from the register of the previous 
trade mark. 

In the third case, Messrs. Ahrens and Co., Nachf, of Yokohama, 
who have for many years acted as agents for the German firm 
trading under the style of the Badische Anilin und Soda Fabrik of 
Ludwigshafen, manufacturers of aniline dyes and colours, whose 
‘** Lion and Horse” trade mark has become widely known in Japan 
as well as elsewhere, applied on their behalf as soon as the law 
permitted for the registration of that design. But a certain 
Mr. Konishi Wasaburo, of Osaka, had already registered that 
particular mark for his own dyes, and Messrs. Ahrens’ appli- 
cation was refused on the ground of previous registration of the 
same trade mark. They thereupon demanded the removal of Mr. 
Konishi’s trade mark from the register, under the same clause 
already quoted, and ultimately a suit was instituted in which 
Messrs. Ahrens were the plaintiffs, and Mr. Konishi was the 
defendant. The judgment of the Bureau is worth quoting in full, 
and runs as follows :—‘‘The plaintiffs maintain that the trade 
mark in question is identical with that used by them in Japan on 
the same article before the defendant applied in March, 1891, for 
the registration of his trade mark, which is borne out by the evi- 
dence produced in the Exhibits Nos. 1 to 9. They therefore 
claim that clause 3 of Article II. of the ‘Trade Marks’ Law’ is 
applicable to their case. But the said clause is only applicable 
to a trade mark used by one who is entitled to enjoy the 
protection of the law. At the time when the defendant applied 
for the registration of the trade mark, the plaintiffs were not 
entitled by treaty to protect it. For this reason—even had the 
plaintiffs been using a trade mark identical with that in question 
before the defendant obtained registration—Clause 3 of Article II. 
would not be applicable to their case. The application of the 
plaintiffs is therefore rejected with costs.” Now, upon a careful 
examination of the wording of Clause 3 it would appear that who- 
ever framed it had foreseen and expressly provided against any 
such interpretation, and that the sal tenon of the clause is as 
follows, the words in brackets being clearly implied, although they 
do not appear in the original :—‘‘ Trade marks cannot be registered 
if they are identical with or similar to trade marks already regis- 
tered, or to trade marks [which although not registered have been] 
used by others before the application for registration was made, 
and which are intended to te applied to identical goods.” If 
this is not the real meaning, why were the italicised words inserted 
at all / ain, putting aside the letter of the law, and looking at 
its spirit, does the Court deliberately mean to say that it was not 
intended to protect the original and rightful owner, but to hold 
out a strong inducement to piracy and theft? Mr. Konishi can 
now, of course, obtain an injunction against the original owners of 
the trade mark, and prevent them from using it, but it is reported 
that instead of adopting such harsh measures, he is willing to 
transfer his “rights” for the modest sum of 50,000 yen, or, say, 


In the fourth case, the plaintiffs, Messrs, Boyes and Co., of 
Yokohama, warned by the results of the previous trials, adopted 
different tactics, and applied for the removal from the register of 
a trade mark registered by Mr. Kuriuama Nisaburo, of Osaka, a 
dealer in dyes, on the ground that it was identical with one 

reviously used on identical goods by a Mr. Matsumura Tukumatsu, 
he Court decided that although the trade mark used by Mr. 
Matsumura was practically identical with that used by Mr. 
Kuriyama in that it bore the device of two storks, and the 
Japanese words Mukai-zuru-ekisu, or ‘ storks facing-each-other 
extract,” the exhibits did not show conclusively—although the 
evidence as reported in the Official (Gazette, appeared pretty con- 
clusive—that the ‘‘ extract” referred to dye-stuffs, and conse- 
quently the application must be refused. In all the above cases it 
may be remarked that it is not the law itself that is at fault— 
except possibly for its vagueness—but the interpretation of it, and 
that that interpretation certainly does not lean towards the side 
of the foreign plaintiff. There are certain points in the law of 
trade marks, and still more so in the law of patents, that call for 
amendment, and revision is now in course of progress ; but if the 
resent irresponsible Court—consisting of the Director of the 
atent Bureau as vresiding judge, with two or more assessors 





selected from the permanent legal advisers of the Bureau—from 
which there is no appeal, is permitted to make, re-make, unmake, 
or — the written law—see especially the third case of those 
quoted above—there is room for considerable miscarriage of 
justice, 
Railway items.—The Liboral Party in the Diet have resolved to 
make the nationalisation of the railways a prominent item in their 
rogramme, and with this object they are now preparing a Bill to 
submitted to the Diet early in the year, of which the following 
are the leading features :—(1) That the Government shall purchase 
the Nippon and Sanyo railways, and thus become the owners of 
the complete trunk line from end to end of the main island, from 
Armori to Shimonoseki. At present they only own the central 
portion between Tokyo and Kobe. A reference to the excellent 
map published as a supplement to THE ENGINEER of March 4th, 
1898, will render this project clear. (2) That the purchase shall 
extend over a period of five years, (3) That the amount offered 
for the pe of the two railways be 160 million yen. Accord- 
ing to the figures given on page 404 of THE ENGINEER of October 
21st, 1898, the total nominal capital of these two railways is only 
90 million yen, and their actual paid-up capital only about 
56 million yen. (4) That a domestic loan be made to defray the 
cost, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

American locomotive for South America, — Within the last few 
years American locomotive builders have turned out numbers of 
locomotives of special design, adapted for certain conditions on 
foreign railways, and the Baldwin Works have recently built a 
somewhat peculiar engine of 3ft. gauge for the Cauca Railway in 
the United States of Columbia, South America. It is a modifica- 
tion of the Forney and Engerth systems. Under the boiler are 
six coupled-wheels, the rear pair being the main drivers, and the 
middle pair having blind tires. Behind the fire-box, and support- 
ing an extension of the frames, is a two-wheel or pony truck—or 
bogie. Behind the engine is a small tender, mounted on a four- 
wheeled bogie, and from the middle of the front of the tender 
extends a tongue which rests upon the frame of the trailing pony 
truck. With this arrangement much of the weight of the tender 
is carried on the engine truck. The road has curves of 200ft. 
radius, and rails of only 30 Ib. and 40 1b. per yard, and the engine 
was required to have 42,0001b. on the driving-wheels and capacity 
for 1000 gallons of water. It was also required to run either back- 
wards or forwards, as there are no turntables, and with the above- 
described attachment of the tender this can be done with safety. 
The dimensions are as follows :— 
l2in. x I6in. 
2ft. 9in. 

48,000 Ib, 
17,000 Ib, 
6ft. 3in. 
22ft. Tin. 
3ft. 4in. 


Cylinders a 
Driving-wheels .. 
Weight of engine 
Weight of tender 
Driving-wheel base.. 
Total wheel base 
Boiler, diameter 
Fire-box, at grate .. 36in. x 36in. 
Tubes, diameter lin. 
ee errs | N 
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Concete for permanent way.—T wo suggestions have recently been 
made to substitute a permanent concrete road bed for railways for 
the present system of ballast and timber sleepers, which latter 
requires constant work to keep it in proper condition to carry the 
traffic. One plan provides for a foundation course of rubble stone 
12in. deep, upon which is a 6in. layer of stone concrete, in which 
are embedded Hin. steel wires. Upon this again is a course of 
gravel concrete, 6in. thick at the sides—forming shelves for the 
rails—and crowned up between the rails. Tie rods passing through 
the webs of the rails are embedded in the concrete, and constitute 
the only fastening. The cost of permanent way on the usual system 
is estimated at £1200 per mile, while the new system would cost 
£2800 per mile, but would effect an enormous reduction in the 
maintenance expenses. Both estimates include everything but the 
rails. The second plan provides for a longitudinal concrete beam 
under each rail, this beam being 10in. wide on top, 26in. on the 
bottom, and 15in. deep. Earth or stone would be filled in between 
and covered with a lin. layer of asphalt. The rails would rest directly 
upon the concrete, being secured by bolted clamps or anchor bolts 
imbedded in the concrete. These would be on the inside only, the 
outer edges of the rail flanges being held by the turned-up ends of 
tie-bars of channel section, flattened at the ends, The estimate of 
cost on this system is only £1100 per mile, or even cheaper than 
sleepers and ballast. The old objections as to the rigidity of track 
have been pretty well exploded, it is said, under modern sys- 
tems of construction, and there seems to be no good reason why 
some such system should not be successful in operation, 
maintenance, and economy for railways as it has already been for 
tramways. 

The St. Louis Coliseum.—The Coliseum Building at St. Louis is 
a great building, 320ft. by 186ft., intended for exhibitions and 
concerts. Itssteel framework is of interest, consisting mainly of 
arched trusses springing from the floor level. Four of these trusses 
> me the width of the building, while from the middle of each of 
the two end trusses radiate six semicircular trusses, forming the 
hemispherical ends of the building. The four main trusses are 
three-hinged arches, as used in some of the large American rail- 
way stations, 176ft. 6in. span and 80ft. high, s 36ft. 8in. 
apart, The radial trusses are similar to these. The shoe pins are 
4/,in. diameter, and are supported in cast iron shoes anchored to 
concrete foundations, which are so inclined as to be perpendicular 
to the line of thrust. The apex pins are 2}%in. diameter. The 
radial arches have similar shoe pins and apex pins, the latter 
coupled to a semicircle projecting from the main truss. No trans- 
verse tie-rods connect the two shoes of each truss. The ribs of 
the trusses are of T section, built up of angles and plates, and 
connected by angle iron web bracing. The trusses are connected 
by lines of plate girders and by diagonal rods, the former carrying 
the bracket trusses which support the galleries. Steel purlins, 
16ft. apart, carry wooden joists 2}in. by 16in., which are ceiled 
over. Upon these joists are 1gin. planks covered with an asphalt 
roofing composition. In constructing the work the centre lines of 
a half-arcli or half-truss were laid out full size on the laying-out 
floor, which greatly facilitated making the templates of the arches. 
Extreme accuracy in matching the rivet holes resulted, with a 
minimum of work in the dra -office, and very little reaming 
was required. The erection was done by a traveller 63ft. by 31ft., 
_ 42ft. high, having two derricks with 24ft. masts and 34ft. 

ooms, 

Sewage pumping plant.—The North Somerville pumping station 
of the Boston sewerage system has recently had a new centrifugal 
pump and vertical boiler put in, as an addition to the present 
two pumps and boilers, which are smaller than the new plant. 
The new plant hasa capacity for easily raising —— cubic feet of 
sewage per second to a height of 13ft. above the level of the sewage in 
the suction well. It can pump at as low a rate as three cubic feet 
per second, At the above capacity the efficiency of the pump, 
or the ratio of the net horse-power of the water discharged to the 
indicated horse-power of the engine, is to be at least 60 per cent. 
The pump is set vertically, and is driven directly by a vertical 
inverted compound condensing engine. The cylinders are 
counter-bored so that the pistons will over-run at least }in, 
The pistons are cast hollow, and have all the core vents plugged 
steam-tight. The small auxiliary steam pipes about the engine 
are of brass, and fitted with Chapman high-pressure valves, h 
cylinder is provided with a permanent indicator rigging of the 
pantograph type. Both cylinders have a variable cut-off, the 
range of cut-off on the high-pressure cylinder being from 0 to 
three-fourths of the stroke. low-pressure cylinder has an 
independent motion to the steam and exhaust valves, The 


engine is provided with an accurate speed indicator and a sensit} 

high-speed eas governor, wt can be adjusted while ge 
engine is running. ‘he air pump is driven from the main chet 
and can be disconnected when it is desired to run the engine on 
the present condensing system. ‘he capacity tests will include 

twelve hours’ run with twenty cubic feet per second raised 13%. 
and also runs with three cubic feet per second, and with greate 
height of lift. The guaranteed duty is fifty million foot-pounds, 
which must be maintained during a twenty-four hours’ trial, 








AMERICAN NOTES. 
(From our own Correspondent.) 

A Proven understanding of the industrial situation, and especially 
the iron trade, at this time can be better had by observing the effect 
of the unusually abundant supply of money. The increase in the 
volume of business last week over same week last year, as indicated 
by bank clearings, was 86°6 per cent. The increase in gross earn. 
ings of 135 railroads for eleven months was 20,000,000 dols. greater 
than for eleven months 1897. A British syndicate has offered to 
buy the Sparrow Point Steel Works and add 2,000,000 dol 
operating capital. Combinations in other iron and steel interests 
are in contemplation, and in consequence stocks are jn 
demand. The distribution of furnace and mill products 
continues at phenomenal limits, but new business for the 
past week has been light, and will probably remain light for a week 
or two longer. Prices are, of course, firm, and in plates and sheets 
there has been a further quoted advance of about one dollar per 
ton. The bar mills and merchant steel mills are particularly activ 
and strong. The uncovering of new business is calculated to 
strengthen the determination of manufacturers to restrict the 
booking of new business to the narrowest limits. A general mark 
up of prices is a strong probability. Railroad companies are rp. 
equipping at a furious rate. Pig iron is very strong. Billets haye 
above 19 dols, on the Atlantic coast, and are not far from 

7 dols. asking price at mill. The American tin-plate companies 
are negotiating for two additional mills. Structural material at its 
recent advance is very firm. There is no telling what a week may 
bring forth. Anthracite and bituminous coal are very active, 
and vessels are in insufficient supply for coasting service, in conse. 
quence of which freights are doubled, but this cause will be removed 
very soon. 

e excitement in the stock market continues, and the buying 
of industrials continues to be a potent factor. Quite a number of 
new enterprises are being successfully floated. A strong tendency 
is apparent in all financial centres to put money into well based 
enterprises. The impulse is gathering force, and by the opening 
of spring the vitalising influence of a vast amount of capital will be 
felt in manufacturing ch 1 The d d for machinery is 
particularly noticeable ; in fact, there has never been a time when 
as much machinery was wanted. Not a few establishments are 
running part or all night. Good prices are paid, and it is now 
becoming a question of delivery to suit buyers. Pig iron rules 
high, and we see no evidence of weakness in quotations. Bessemer 
basic, and low phosphorus are allsold up. Bessemer is 10.50 dols, 
at furnace, and forge 10 dols., billets 17 dols., at maker's mill, 
Fine leading sheet bar mills have been bought u by the American 
Tin-plate Company. Sales of steel rail last week, 50,000 tons, A 
trust is being talked of to purchase rolling mills in Ohio. A heavy 
demand for track suplies is now in sight, and a general hardening 
of prices is setting in. The leading Alabama furnaces advanced 
25 cents Jast week, and freight rates have all been advanced, 
This probably will influence an advance on some competing 
northern irons. But little Alabama iron can be had for export just 
now, owing to the urgent home demand, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our owa Corresponden t.) 

THE enormously increased consumption of iron and steel for 

our engineering, machinery, and kindred industries within the 

United Kingdom was alleged on age in Birmingham this— 

Thursday—afternoon to be one of the chief reasons why the iron 

and wae lie for January, as shown by the newly-issued Board 

of Trade returns, do not quite come up to those of January a 

year ago. ; 

Much satisfaction is being expressed by engineers in the Mid. 
lands at the improvement in shipments of British machinery to 
various countries from '¢369,248 to £1,194,118, and of steam 
engines from £202,533 to £234,159. 

e January shipments of mining machinery have improved on 
the year from £37,103 to £72,092; textile, from £391,702 to 
£560,942, a ificent advance ; and “‘ other descriptions” from 
£355,191 to £436,777. In so far as they have contributed to these 
enlarged exports, Midland engineers are well satisfied with the 
opening month of 1899. : 

The iron and steel market Ppage o. mee is no pa 
change to mention with to prices, but these generally may 
ean to be Salad & te level last quoted. The upward 
tendency of fuel and of ironworkers’ wages helps to strengthen the 
market, 

A feature in the steel trade this week is the renewed exertions 
of Cleveland and East of Scotland buyers to obtain steel supplies 
from this district. For a long time past the usual supplies of steel 
from Cleveland to this district have been falling off, and it now 
appears they have not enough even to supply their own require- 
ments. Midland works are therefore exceedingly busy, and 
activity is assured for some time to come. Engineering plates 
continue £7 to £7 10s.; girders and angles, £6 10s. to £6 15s,; and 
bars, £7 to £7 10s. 

A splendid business year has been experienced by the Patent 
Nut and Bolt Company. Their results do not seem to indicate 
the slightest suffering from the American competition which has 
recently been alleged to be so much on the increase in certain 
branches of the nut and bolt trade. The company’s general meet- 
ing will be held in Birmingham next Mon ays and the annual 
report which will then be submitted recommends a dividend upon 
the ordinary shares at the rate of as much as 15 per cent. for the 
year, besides a dividend at the rate of 5 per cent. for the year on the 
preference shares, The company’s net profit for the year has been 
£53,229, which, added to £32,450 from the previous year's account, 
gives a disposable surplus of £85,679. After paying the foregoing 
excellent dividends, the company will be able to carry forward 4 
balance of £35,679 to the next account. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—Business in the iron trade here has been somowhet 
unsettled by the speculative element to which I referred last week; 
and there are apprehensions of further developments that pry 
induce caution in their operations just at present amongst Sg 
most experienced of the trade representatives in this district. 
Although in the open market it has been difficult to get po | 
definite quotations, especially for outside brands of pig iron, an 
merchants here and there are underselling, the position so far 7? 
makers are concerned is practically unchanged, and throughou 
all the principal iron-using industries exceptional activity continues, 
almost every branch of engineering being full occupied for som 
time forward, with new work coming to hand quite as freely as 
ever, any slackening off being only reported in isolated cases. t 

During the past week there has been an unsettled, uncertain sor 
of market in the iron trade here, and at the Manchester ‘Change 
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meeting on Tuesday not more than a slow business was ee 
nerally—at any rate, so far as Pig iron was concerned, In the 


se market there has been un eee, but makers generally 
are holding firmly to their full rates, For Lancashire pig iron 


ices are unchanged, with makers still indifferent about selling at 
ineir full quotation of 55s, 6d., less 24, for No, 3 foundry, delivered 
Manchester. Lincolnshire foundry brands are perhaps not quite 
so strong ; at any rate, they are less difficult to get. In odd cases 
makers still hold for special prices, but 52s. 6d. net represents the 
average selling figure, with Derbyshire foundry about 54s, to 
54s, 6d,, although one or two makers who have nothing to offer 
quote nominally 55s. to 55s. 6d. net, delivered Manchester. 
Forge qualities continue scarce, and fully maintain their 
prices, 538., less 24, being the minimum for Lancashire, 
and 50s, 8d. for Lincolnshire net, delivered Warrington. For both 
Middlesbrough and Scotch iron prices are a trifler easier, and 
somewhat irregular in the open market. Ordinary G.M.B., 
Middlesbrough, could be bought at 55s, 10d. to 56s, 4d., with 
named brands o— by makers about 57s, 4d. net by rail Man- 
chester. Scotch iron, delivered Manchester docks, has been 
quoted about 59s. 6d. for Glengarnock, and 59s, 9d. to 60s. for 
Fglinton, net cash, American pig iron has, however, advanced 
quite 1s. per ton, and the minimum quotation for foundry qualities, 
delivered Manchester docks, is now 55s, per ton, with very little 
offering in the market. I may add that it is more than probable 
American pig iron will, after deliveries on account of orders 
already [placed, cease to be not only a serious competitor in the 
English market, but also in some of the continental markets to which 
British iron is shipped. One of the largest importers of American 
pig iron into this country informed me that he had this week re- 
ceived a cablegram announcing an advance of 3s. per ton, and that 
the lowest price at furnaces in the States for foundry pig iron, was 
now 37s. 6d. per ton, with not much iron to be bought at this 
figure. The position of the United States in regard to pig iron 
was, in fact, much stronger than even in this country, and with the 
present outlook he thought it more than probable that after June 
very little American pig iron would be shipped to England. 

A meeting of the cashire bar iron makers’ association was 
held in Manchester, on Tuesday, to consider prices. It had been 
thought probable that after Yorkshire had put up their prices 5s, 
per ton there would be asimilar upward move in this district, 
which would be followed by a further advance in North Stafford- 
shire. The cashire makers, however, considered that any 
further official advance would just now be premature, but there is 
a very decided oe in prices owing to the large weight of 
work on the books and the number of new orders coming forward. 
Quotations for bars may be given at £6 15s. to £7 for Lancashire, 
£7 for Yorkshire, and as the minimum for North Staffordshire 
delivered here. Sheets remain at about £7 10s. to £7 12s. 6d. 
and £7 15s., and hoops £7 for random to £7 5s. for special cut 
lengths, delivered Manchester district, and 2s. 6d. less for ship- 
ment. Nut and bolt makers have put up their list rates 10s. per 
ton, and have no difficulty in securing the advanced rates, which 
in most cases have, in fact, been already charged on new business. 

The position in the steel trade is altogether abnormal, so far as 
manufactured material is concerned, which renders it practically 
impossible to quote really definite prices. Hematites are firm at 
69s. 6d, to 70s., less 24, and billets at £5 net cash, but on finished 
steel, in which there is a more or less general upward move, only 
approximate quotations can be given. Steel bars range from £7 
and £7 10s, upwards; common steel plates from £7 10s., and 
— plates from £8 103, upwards, according to specifications and 

elivery. . 

In the metal market there has been a further advance in list 
rates, during the past week, of 4d. per pound on brass tubes, 
sheets, and wire, and jd. on copper tubes, sheets, and wire. Prior 
to this upward move business was coming forward freely, but the 
advance has tended to restrict the demand, which is just now 
confined to only moderate quantities for immediate wants. Deli- 
vered Manchester district, list rates are now as under :—Solid 
drawn brass boiler tubes, 8d.; solid drawn copper tubes, 11d.; 
brazed copper gas and steam tubes, 10jd.; b brass tubes, 10d.; 
common rolled brass, 8$d.; common brass wire, 8}d.; copper wire, 
§}d. per pound, 

Throughout the coal trade an active demand is reported, with 
ee strong, and showing a hardening tendency on some qualities. 
jouse-fire descriptions are in fairly brisk request at full rates, and 
the activity throughout all the coal-using branches of industry is 
necessarily keeping up a good inland demand on steam and forge 
qualities, requirements for these being in many cases in excess of the 
output, with the result that prices are exceedingly strong, ordinary 
steam and forge coals readily fetching 8s. 6d. to 9s. at the pit mouth. 
Engine classes of fuel are, perhaps, rather more plentiful than they 
have been recently, but any increased supplies are mainly comi 
forward from some of the outside districts, chiefly Yorkshire an 
Derbyshire, Lancashire colliery owners being still for the most part 
so pressed to meet the demands of their regular customers that 
they have practically little or no slack to put on the open market. 
In some outside manufacturing districts engine fuel from Derby- 
shire and Yorkshire is being delivered at prices considerably under 
those that Lancashire colliery owners are at all prepared to enter- 
tain, but this in no way affects quotations of the local pits, which 
remain éxtremely firm at 4s. 9d. to 5s. for common sorts, 5s. 3d. 
to 5s, 9d. for medium, and 6s, 3d. to 6s, 9d. for best qualities at 
the pit mouth. 

Shipping is tolerably active, with prices steadily hardening. At 
the Garston docks ordinary steam coal might still be bought at 


93, 6d., but delivered High Level, Liverpool, 10s, is now about the 


minimum, and from 10s, to 10s, 6d. 1s quoted for steam coal, 
delivered Partington tips, Manchester Ship Canal. 

The wages question is still engaging attention, and during the 
past week the Lancashire and Cheshire Miners’ Federation has 
passed a resolution protesting against the further postpone- 
ment of the workmen's application for a 74 per cent. advance, 
which they consider fully justified by the advance in selling prices 
and the increased voluiae of trade, and expressing the hope that 
their representatives on the Conciliation Board will press the 
matter for a decision by Lord James, the independent chairman. 
There is, however, no apprehension a that any trouble is 
likely to arise out of the matter, and it seems to be pretty well 
understood that the 74 per cent. will be conceded, although the 
federated coalowners may possibly insist upon some conditions as 
to a definite regulation of wages over the ensuing year. 

At the annual meeting of the Manchester Coal Exchange, held 
on Tuesday, the retiring president, Mr. Isaac Smith, of South- 
port, in proposing the adoption of the report, of which I gave 
an abstract last week, remarked that the present outlook for 
the coal trade was, perhaps, more satisfactory than had been 
known for a very considerable time past, and he had little doubt 
the members of that Exchange had loins them very encouraging 
prospects for the ensuing year’s trade, 

The announcement that Mr. William Laird, the last survivin, 
partner of Messrs, Laird Brothers, shipbuilders, Birkenhead, di 
on Tuesday evening, at his residence, after a brief illness, will be 
received with the “+ regret throughout the engineering 
trades of this district, The deceased, who was a son of the late 
Mr, John Laird, M.P., was born in 1831, educated at Harrow, and 
was admitted as partner in 1860. He devoted his attention 
chiefly to naval architecture, and in recent years his firm built 
numerous vessels for the British and other Governments, 

Barrow.—The hematite pig iron trade is very steady and firm, 
and business is active in all branches. Makers are, however, 
unable to dispose of much iron at present, and they are compelled 
to refuse many of the orders which are offering, as their engage- 
ments are so full, and their capacity of output comparatively 
small, as only forty furnaces are in blast, yet it is shown by the 
returns for last year that the make of forty furnaces at present 
is equal to the make of fifty furnaces a few years , in conse- 
quence of larger furnaces being now used and higher heats used 
for the blast, Prices are very steady, so far as makers are con- 





cerned, ‘They quote 60s. to 61s, for mixed Bessemer numbers, net 
f.o.b., while warrant iron is firm at 593s. 10d. sellers net cash, 
59s. 94d. buyers. During the week stocks have been increased by 
2204 tons, and now total up to 196,837 tons, or 20,858 tons more 
than at Christmas, 

Iron ore still maintains great briskness, and orders are very full, 
but raisers are not disposed to sell in large parcels or for large 
forward delivery. Lower grades of ore are selling at 12s, net 
cash, ordinary at 14s,, and best Hodbarrow at 17s. 6d. 
Spanish ore is in large consumption here, and is quoted at 15s. 6d. 
per ton net at West Coast ports, 

The steel trade is very active in all its branches, and orders are 
very plentiful for all descriptions of shipbuilding material. Plates 
are in especially active request, and both the heavy and the light 
mills are working full time, the orders in hand being numerous 
and representing deliveries over a long period. The price for 
heavy plates is £7 1s. 3d. per ton. Angles, sections, and heavy 
steel castings are in good request. The demand for heavy steel 
rails is well maintained, and prices are steady at the advanced 
figure of £4 15s. per ton. Other descriptions of steel are in 
good oma and the mills in every department are briskly em- 
ployed. 

Shipbuilders and marine engineers keep very busy, and are 
likely to remain so for a considerable time to come, On Saturda: 
the steam yacht built at Barrow for Sir Wm. Wills, of Bristol, will 
be launched, The torpedo boat destroyer Leopard, built at Barrow, 
has gone through her steam trials very satisfactorily, easily going 
above her guaranteed 30-knot speed. 

Coal is firm at 14s. for good steam qualities, and coke is brisk at 
21s. per ton delivered, 

Shipping is very busy. The exports of pig iron from West Coast 
ports last week reached 8424 tons, and of steel 7592 tons, as compared 
with 5290 tons of pig iron and 5888 tons of steel in the correspond- 
ing week of last year, showing an increase of 3134 tons of pig iron 
and 1704 tons of steel. The aggregate shipments this year represent 
41,668 tons of pig iron and 50,468 tons of steel, ascompared with 
45,928 tons of pig iron and 59,362 tons of steel in the corresponding 

riod of last year, showing a decrease of 4260 tons of pig iron and 

894 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE heaviest snowfall of the year, which took place on Monday, 
did not last long enough to affect greatly the duane for house 
coal, in the Yorkshire district, but it sharply increased the call in 
certain of the local centres, and led to some movement in other 
directions, Stocks, however, were not very heavy ; and as the 
tonnage for London has been well maintained since the year came 
in, the house-coal trade may be set down as in a fairly satisfactory 
condition. For district needs the prices are strong, and for 
forward business sellers require higher rates. Best Silkstones are 
now making 9s. 6d. to 10s, 6d. per ton ; seconds, from 8s, per ton ; 
Barnsley house, 8s. 6d. to 9s. 5a. per ton ; seconds, from 7s, 3d. 
per ton. Steam coal is still in request beyond the average, at this 
season of the year, the export trade keeping ptionally brisk ; 
and freights are reported to be advancing, owing to the demand. 
Coal uncontracted for is certain to rise in value, as there are no 
stocks at the pits. Of course, the great bulk is always delivered 
on contract to the railway and other companies. 

The continued activity in the iron trade is accountable in no 
small measure for the excessive briskness. Barnsley hards make 
from 8s. 3d. to 9s. per ton ; seconds from 7s. per ton. Gas coal, 
as is usual at this time of the year, is in.keen demand, the gas 
companies finding requirements somewhat in excess of supplies. 
Manufacturing fuel of all kinds is being heavily delivered, particu- 
larly to the cashire markets and the larger of the Yorkshire 
centres, Nuts are readily saleable at 6s. 6d. to 7s, 6d. per ton ; 
screened slack from 5s. per ton; pit slack from 3s. per ton. The 
requirements of the coke manufacturers are causing small coal to 
be rather scarce, and the coke ovens are being added to, all the 
smelting districts maintaining a steady call, with every —— of 
values rising still higher. Best washed coke sells at 12s, 
per ton ; ordinary from 10s. 6d. to 11s. 6d. per ton. 

The iron trade continues brisk. Hematites, West Coast, are 
now at 70s, per ton; North-East Coast, 66s. to 67s.; common 
forge irons, 4/s,; bars, £7. The advance on pig iron during the 
fortnight is equal to 2s. and 2s, 6d. per ton. 

The Government having placed the contracts for the machinery 
needed for the battleships and cruisers given out under the new 
programme, the various engine builders are now placing their 
orders for heavy shafting, castings, and similar parts, and a good 
deal of the work is coming to Sheffield, adding to the animation 
which has prevailed for months in these departments. There is 
also a large amount of similar work in hand for vessels for the 
merchant service, and the various establishments engaged in this 
speciality are certain to be fully employed for a long time to come. 
Another pleasant feature is the prospect of heavy orders in 
armour-piercing projectiles, Leos firms have complained that 
while they have put down expensive plant and retained highly- 
skilled artificers to manufacture these shells, they could not get 
adequate employment. They were quite aware that the delay in 
giving out orders arose through experiments which had been 
carried on, and upon the result of which the work depended. 
Now the firms capable of manufacturing these shells are being 
asked to tender for large quantities, ranging from 10,000 to 
30,000. It is expected that a fair share of the contracts will come 
to Sheffield, and give the employment which is wanted in this 
department, 

he foreign trade in hardware during January last amounted to 
£117,134; in cutlery, £49,604 ; unwrought steel, £204,307. The 
figures for the corresponding month of last year were :—Hard- 
ware, £118,771 ; cutlery, £44,105 ; steel, £207,870. 











NORTH OF ENGLAND. 


(From our own Correspondent.) 

Bvstngss has been somewhat quieter in the pig iron market this 
week than it was during January, but it could not be expected 
that the consumers could for long go on buying at the rate they 
were then doing. Nevertheless the quicter state of affairs is due 
more to the indisposition of makers to sell than of the consumers 
to buy. Producers undoubtedly are well supplied with orders, 
especially for early execution, and they hold back from selling for 
forward delivery because everything seems to be in their favour. 
The seo Seon in fact, are very enco ing, and sellers can lose 
nothing by waiting, whereas, if they sell heavily forward at pre- 
sent prices, and find during the spring that further substantial 
advances are realised, they will not be satisfied. The ition of 
makers is certainly very strong, and the ‘‘ bears,” though putting 
forth their utmost endeavours to force down prices, are quite un- 
successful, as might be expected when there are such heavy ship- 
ments, an unprecedented home consumption, and small stocks, and 
every reason to expect a continuance of these favourable features, 
Seldom or never has there been such a brisk February as the pre- 
sent one ; the second month of the year is generally the quietest 
of the year, but this year it is nearly as busy as in the season 
when the shipping is in full swing. It is pertinently asked that, 
if such is the situation now, how much more active will trade be 
in the regular navigation season ? 

What is specially satisfactory at present is the unprecedented 
exports—they are far in excess of what are usual in February, 
and if they continne on the same scale as aa have been since 
the year commenced they will make up for the shortcomings of 
last year, and exceed even the enormous shipments of 1897. The 
improvement in the deliveries of pig iron to the Continent this 
month is encouraging, These are double those recorded either 





last month or in the corresponding month last year, while they 
exceed by 50 per cent, the figures for February, 1897, the last 
being the best year on record. There are also brisk shipments to 
Scotland, but this does not ise anyone, because Cleveland pig 
iron is so much cheaper than Scotch. Thus 7s. per ton more is 
asked for Scotch than for Cleveland warrants, and adding to the 
latter the cost of delivery to the Scotch founder — about 4s. 
per ton—there is a considerable margin in favour of the Cleveland 
Iron, which leads the Scotch consumer to buy it more freely. The 
exports of Rig iron from the Cleveland district this month have 
reached 31,585 tons, as com with 27,765 tons last month, and 
18,045 tons in February, 1898, all to 8th. 

The price at which No. 3 Cleveland G.M.B. pig iron has been 
enerally sold this week has been 48s. per ton for prompt f.o.b. 
elivery, while 48s. 6d. is freely offered for delivery over the 
remainder of this half-year, but this figure is not usually accepted, 
as the leading makers quote 49s., and even 50s. for early a 
There is very little No. 3 available for sale or delivery this month, 
nearly all that can be made being already sold, and stocks in 
—— hands have almost disappeared. No. 4 Cleveland 
oundry iron is very firm at 47s. 9d., and grey forge at 
46s, 9d., but both qualities are extremely scarce, and makers 
may before long be askii more for it than for No. 3, 
though less than three months ago they had to be content with 
receiving 5s, less for grey forge than for the standard quality. 
Mixed numbers of East Coast hematite pig iron have moved up- 
wards more quickly than Cleveland iron, for whereas No, 3 has 
gone up 3s. 6a. since January lst, and No. 4 forge 4s. 6d., mixed 
numbers have advanced no less than 6s., the general quotation this 
week being 60s. 6d., and consumers are very ready to pay 6Cs. 
It is now practically as dear as West Coast iron, Rubio ore has 
been advanced in sympathy, 15s. 6d. per ton delivered at wharf in 
this district being quoted. 

With the excellent shipments, iron is not so freely lodged in th» 
public warrant stores as it has been during the last four months, 
On Wednesday night Connals held 153,190 tons of Cleveland iron 
in their stores, the increase for this month being 1393 tons ; while 
of hematite pig iron 31,534 tons were held, the same as in 
January 31st. 

The demand for manufactured iron and steel continues in <1l 
respects satisfactory ; indeed, some producers describe trade as 
being too good, they cannot satisfy the requirements of customers, 
and have to refuse a good many orders. Some of them are con- 
siderably in arrear with the execution of their orders, and buyers 
of small lots are often put to a good deal of inconvenience because 
the delivery of their iron is delayed. Manufacturers will hardly 
look ‘at small orders now, and it is almost a favour to secure the 
acceptance of large contracts. Exports of manufactured iron and 
steel are very satisfactory this month, but the home consumption 
is the backbone of the trade just now, and producers look with 
something approaching indifference on the foreign business. 
Further advances have been made in prices in several branches. 
Iron bars and angles and packing iron have been raised 2s. 6d. per 
ton this week, and iron and steel sheets 5s. rer ton. Thus common 
iron bars are now sold at £6 7s, 6d., best bars at £6 17s. 6d., 
packing iron at £5 10s., iron ship angles at £6 7s. 6d., iron engi- 
neering angles at £6 12s. 6d.; steel sheets, singles, £8 2s. 6d.; 
steel sheets, doubles, £8 12s. 6d.; iron sheets, singles, £7 2s. 6d.; 
steel ship angles, £6 12s. 6d.; steel engineering angles, £6 17s. 6d. ; 
steel ship plates, £7 ; steel boiler plates, £8 ; all less 24 per cent. 
f.o.t. eavy steel rails are kept at £4 12s. 6d. net at works, but 
the inquiry is only moderate. 

The directors of Messrs. John Abbot and Co., Limited, Park 
Ironworks, Gateshead, have decided to pay an interim dividend 
of 24 per cent., that being equal to 5 percent. perannum. The 
directors of the Tyne Dry Docks and Pontoon Company, Limited, 
Wallsend-on-Tyne, will also pay an interim dividend of 3 per cent., 
or at the rate of 6 per cent. per annum. 

The great extension of the salt trade on the north side of the 
Tees, opposite to Middlesbrough, and the proposed erection of 
large steel works have revived the proposal that a bridge should 
be constructed across the river. At present the communication is 
by ferry. A high-level bridge is ag, = ven the banks of the 
river being so low, so that a swing bri seems to be the only 
feasible structure. The authorities of both Stockton and Thornaby 
will oppose most strenuously the erection of a bridge at Middles- 
brough, as it will, they consider, interfere very considerably with 
the shipping trade of those two towns, 

At Newcastle, Sunderland, and Darlington, the question of lay- 
ing down electric tramways is occupying the serious attention of 
the Corporations. In the cases of the first two the Corporations 
themselves will lay down and operate the tramways, but in the 
case of Darlington it is the Imperial Tramways Company who will 
undertake the work. They are the proprietors of the Middles- 
brough, Thornaby, and Stockton Tramways, which are very success-_ . 
ful. In each case above named the electric trams are to supersede 
the present horse trams. 

e half-yearly report of the directors of the North-Eastern 
Railway Company mentions that a Bill has been deposited in 
Parliament to enable it and the Hull and Barnsley Company to 
make a dock to cost about £1,500,000 to the east of the Alexandra 
Dock ; also a Bill to enable the company to construct a new high- 
level bridge over the Tyne at Newcastle, which will facilitate the 
working of the large volume of traffic that now passes over the 
existing bridge, and obviate the necessity for reversing trains in 
working through Newcastle. 

The coal trade is generally satisfactory, demand being indeed 
very brisk in all branches, shipments heavy, and prices tending 
upwards, while they are almost all considerably higher than 
were a realised at this time last year. Exports are 
large, and last month the shipments of coal from North-eastern 

rts were no less than 1,679,233 tons, an increase of 40,190 tons over 

anuary last year, though that was a good time. Prices are at 
least 2s. per ton higher than at that time, for steam coal at any 
rate. is week best steam coals are sold at from 10s. 6d. to 
10s. 9d. per ton f.o.b., and steam smalls at 4s. 6d. Some contracts 
for best have been secured at 11s, a f.o.b. The contracts 
for supplying the Swedish State Railways with locomotive and 
other coal during the ensuing twelve months have nearly all fallen 
to the share of Durham coalowners, who have got increases in 

rices varying from 2s, 10d. to 4s. per ton as compared with the 
ene paid last year. Over 200, tons will be rere by 
Durham coalowners. They are to deliver 52,000 tons at Stockholm 
at 16s. per ton c.i.f.; 47,000 tons at Malmo at lds. 9d. to 16s. 1d.; 
50,000 tons at Lulea at 16s.; 30,000 tons at Stugsund at l6s. to 
16s. 54d.; 18,000 tons at Sundswall at 15s, 10d., and in addition 
thereto a quantity of smithy coal. Blast furnace coke has been 
raised in price, the average being now about lds, 9d. delivered at 
the Middlesbrough furnaces, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE warrant market has been active in the past week, with 
many speculative transactions, and prices have fluctuated to a con- 
siderable extent, An increase in stocks in the North of England 
was used to depress the market, but there was as y recovery, 
the general position of the iron and steel trades being quite satis- 
factory. 

~~ was done in Scotch warrants from 54s. 10d. to 54s. 4d. 
and up again to 54s, 11d. cash, and from 54s, 94d. to 55s, back to 
54s, 6h. and up again to 55s. 04d. one month. During most of the 
week Cleveland iron was comparatively quiet, transactions taking 
place from 47s, 8d. to 47s. 6d., and 4/s, 74d. cash, and 47s, 11d. 
to 47s, 7d. and up again to 48s. one month, Cumberland hematite 
was done from 59s, 74d. to 59s. 9d. cash, and 59s, 104d. to 60s. 
one month, 

Scotch hematite pig iron is much required for steel-making pur- 
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poses, and the price has again made some advance, merchants 
quoting 64s. 6d. per ton for delivery at the steel works, 

The special brands of makers’ iron are in some cases greatly in 
demand. One furnace has since last report been changed from 
hematite to ordinary iron, There are now 46 furnaces making 
hematite, 33 ordinary, and 4 basic iron, the total of 83 thus in 
operation in Scotland comparing with 79 at this time last year. 

The prices of Scotch makers’ iron are :—Govan and Monkland, 
f.o.b. at Glasgow, Nos. 1, 56s. 3d.; Nos. 3, 55s. .; Wishaw 
and Carnbroe, Nos. 1, 56s. 6d.; Nos. 3, 55s. 6d.; Clyde, No. 1, 
6l1s.; No. 3, 56s. 6d.; Gartsherrie, Nos. 1, 6ls. 6d.; Nos. 3, 57s. 
Summerlee, Nos. 1, 65s.; Nos. 3, 57s.; Calder, No. 1, 623.; No. 3, 
56s. 6d.; Coltness, No. 1, 65s. 6d.; No. 3, 56s. 6d.; Shotts at 
Leith, No. 1, 62s. 6d.; No. 3, 56s.; Glengarnock at Ardrossan, 
No. 1, 60s.; No. 3, 55s.; Eglinton at Ardrossan or Troon and 
Dalmellington at Ayr, Nos. 1, 57s. 6d.; Nos. 3, 55s. 6d.; Carron 
at Grangemouth No. 1, 62s. 6d.; No. 3, 57s. 6d. per ton. 

The stock of pig iron in Glasgow warrant stores shows a decrease 
for the past week of 513 tons, and is 2835 tons less than at the 
beginning of the year. 

A slightly improved foreign demand has been experienced, but 
there is great room for improvement in this department of the 
business. The week’s shipment: ted to 5568 tons, compared 
with 5259 in the same week of 1898. Of the total there was 
despatched to India 109 tons, Australia 213, France 120, Italy 
600, Germany 102, Spain and Portugal 20, China and Japan 20, 
other countries 125, the coastwise shipments being 4268 tons, 
against 3123 in the corresponding week. 

Imports of English pig iron into Scotland have been upon an 
extending scale. The arrivals at Grangemouth were larger than 
usual, amounting to 11,840 tons, an increase of 4966 tons over those 
of the same week of last year. 

The finished iron and steel departments are busy. There is, 
perhaps, rather less fresh business coming out than in the last 
few weeks; but the orders in hand are, in most instances, 
sufficient to keep the works going at their full i night and 
day shifts being pretty = at the steel works. Steel angles 
are quoted £6 12s. 6d.; , £7 12s. 6d.; ship plates, £7 2s. 6d. 
to £7 5s.; and boiler plates £8, all subject to 5 per cent. discount 
for cash in one month. 

The operative ironmoulders of the West of Scotland have, as 
the result of a conference between representatives of employers 
and workmen, obtained an advance of r cent, on their wages, 
to take effect from the 16th current. It has also been practically 
agreed that three months’ notice on either side be in future given 
of any intention to have wages raised or lowered. The per 
cent. advance above referred to is given to pieceworkers, and time 
men have at the same time had 3d. hour added to their pay. 

There is great activity in the coal trade, both in the inland and 
shipping departments. The total shipments from Scottish ports 
in the past week was 165,464 tons, compared with 153,909 in the 
preceding week, and 117,797 in the corresponding week of last 
year. Splint coal has been much wanted for gas making, and all 
kinds of household coals have been in pressing demand, ae, ed 
the very wintry weather. Prices at Glasgow harbour are :—For 
main coals, 9s. 3d.; ell, 9s. 6d. to 10s.; steam, 10s. to 10s, 3d.; 
and splint, 10s, 3d. per ton. Good prices are offered shippers for 
— but business of this description is not easy to 
conclude, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

OnE of the most significant transactions of the week has been 
the completion of a coal contract between the Royal Mail Steam- 
ship Company and the Cambrian Collieries Company for 80,000 
tons of best steam, to be delivered over the year, at between 12s. 
and 12s, 6d. f.o.b. The representative of the Cambrian at the 
docks is Mr. D., A. Thomas, M.P., and the price and his known 
sagacity must be taken into consideration in speculations about 
future business and quotations. 

So far there has been no lessening of coal demand and no 
weakening of price. Now that Cardiff ports have overtopped 
400,000 tons weekly in coal exports, the line has been well kept. 
Last week again the total reached 405,000 tons, and the vigorous 
tone in all kinds was well maintained, there being a strong run 
upon best steam and semi-bituminous. 

Swansea showed a satisfactory average with 43,455 tons, and 
Newport quite as gratifying with 68,216 tons to foreign destina- 
tions, and 18,266 tons coastwise. 

France continues | consignments of best steam from Cardiff. 
On one day, February 3rd, there were twelve shipments, During 
the week Swansea also sent over 14,000 tons to France. Some of 
the notable shipments during this week from Cardiff were Algoa 
Bay 5000 tons, Genoa 9000 tons, Port Said 9100 tons, large con- 
signments to Naples, Constantinople, Buenos Ayres, 6200 tons to 
Batavia, and 4600 tons to Colombo. Steady work is being shown 
in all the coal valleys ; though on Monday, the old ‘‘ Mabon’s” day, 
there was a little departure in the case of some of the non- 
associated colliers. Those in the upper part of the Rhymney 
Valley, for instance, took a holiday ; the men working in the 
lower part wisely refraining, and expressing their determination 
not again to cones the day. The Welsh colliers are to be 
represented in the advocacy for the Miners’ Eight-hours Bill. 

Coal prices show little change. Best steam and household are 
very firm. Closing quotations on Change, Cardiff, mid-week were 
as follows:—Best steam 13s. 6d. to 14s.; seconds, 12s, to 13s.; 
drys, lls. 6d. to 11s. 9d.; best Monmouthshire, 12s. to 12s, 3d.; 
seconds, Ils. to 11s. 3d.; special small steam, 8s, to 8s, 3d.; best 
ordinary, 6s. 6d. to 7s.; seconds, 6s, to 6s. 3d.; inferior, 5s. 9d.; 
best household, large, 14s. to 15s.; No. 3 Rhondda, 12s. 6d. to 13s.; 
brush, lls, to 11s. 3d.; small, 10s. to 10s. 6d.; No. 2 Rhondda, 
9s. 6d. to 10s.; through, 8s, 3d. to 8s. 6d.; small, 6s. 6d. to 7s. It 
will be observed that best small has gone past the 8s., and the 
division of qualities is not without an indication of the active 
character of the trade. 

This has an effect on patent fuel prices, which are improving. 
Business is good at all the ports ; Swansea last week exported 
11,100 tons. Cardiff quotations are :—Best brands, 13s.; seconds, 
12s, to 12s. 6d. Swansea, prices, 11s. to 11s. 6d. 

Swansea coal quotations :—Anthracite, 14s. to 14s, 6d.; seconds, 
12s, 6d. to 13s. ; ordinary large, 11s. to 11s, 6d.; small rubbly 
culm, 4s, 6d. to 4s, 9d.; steam coal, 12s, 6d. to 13s, 6d.; seconds, 
10s, 6d. to 11s. 6d.; bunkers, 8s, to 8s. 6d.; small, 5s. 9d. to 7s. 6d. 
House coal: No. 3 Rhondda, 12s, 6d. to 14s, 3d.; No, 2 Rhondda, 
10s. 6d. to 11s.; through, 8s, 9d. to 9s. 6d.; small, 6s, 6d. to 
7s, 6d.; all delivered f.0.b. Swansea, cash 30 days, less 2}. 

Coke, furnace, 15s. to 16s. 6d.; best foundry, 19s. to 21s. 
Cardiff prices: Furnace, 16s, 6d. to 17s.; foundry, 19s. to 20s,; 
special, 24s, 6d. to 25s. Trade brisk. Iron ore: Best Rubio, 
13s, 3d. to 14s. 6d.; Tafna, 13s, 3d. to 13s, 6d. Trade active. 
For some time there has been a very brisk ore import. Last 
week Swansea secured 1839 tons ; Neath and Briton Ferry, 1419 
tons from Bilbao ; Ebbw Vale 1899 tons from Bilbao in one cargo, 
and 1876 in cnother ; Blaenavon a cargo from Salta Cabella; the 
Patent Nut and Bolt Company 1500 tons from Bilbao ; Cyfarthfa a 
consignment from Bilbao ; and Dowlais one from Rio Marina and 
one from Castro, 

Pig iron has been coming in freely, 1870 tons for Swansea and some 
cargoes from Harringtonand Whitehaven. Theimports of scrap steel 
and iron to the iron and steel works for the week include 1054 
scrap steel to Swansea, and a quantity of old rails and fish-plates, 
principally from Portsmouth and Great Yarmouth. Also scrap 
iron to Newport from Hamburg. The exports of rails, bars, and 
billets have Dae numerous, and include consignments, rails, from 
London and Highbridge. Preparation for large shipments of rails, 
foreign, are going on at the principal works. 

There is no lessening in the pressure at the chief steel works, I 
remarked lately that it is almost a rule now for the working of 





seven days a week, The only difference observed on the Sunday 
is that furnaces are not at full high pressure, and the Bessemer 
and mills are not lit up until midnight. 

On ’Change, Swansea, mid-week, it was stated that all the iron 
and steel works were fully employed on contracts that will carry 
them on for a pear Poser A time, and that fresh orders are only 
booked at increased prices. As regards present bookings, early 
deliveries could not be promised. It was reported that during the 
week the pig iron market had been up and down. On the week 
the quotations showed an increase in all brands, displaying a good 
deal of strength. 

Closing prices: Pig iron, Glasgow warrants, 54s. 64d., 54s. 4d., 
54s. 74d. cash buyers. Middlesbrough, No. 3, 47s. 6d. and 
47s. 74d. prompt; other numbers in proportion. Hematite 
warrants, 593, 44d., 59s. 4d., 59s. 74d. for mixed numbers f.o.b., 
Cumberland according to brand. Welsh bars, £6 12s. 6d. to 
£6 15s.; sheets, iron and steel, £7 5s. to £7 10s.; steel rails, 
heavy sections, £4 15s. to £4 17s. 6d.; light, £5 5s. to £5 15s, 
Bessemer steel: Tin-plate bars, £4 12s, 6d.; Siemens, £4 12s. 6d. 
to £415s. Tin-plates: Bessemer steel cokes, 11s. 6d, to 11s. 9d.; 
Siemens, coke finish, 11s, 9d. to 12s,; ternes, per double box, 28 
by 20, 19s. 3d., 20s. 6d., to 23s. 6d ; best charcoal, 13s. 6d. to 14s, 
Finished black plates, £8 15s. per ton f.o.t.; Canadas, £8 to 
£8 2s, 6d.; big sheets for galvanising, 6 by 3 by 20 gauge, £10 
per ton f.o.t. Prince of Wales dock, Swansea, cash less 3 and 1 
per cent. 

Block tin has slightly declined £1 7s. 6d. on the week, and is 
now quoted at £111 2s, 6d. to £110, Copper has advanced 
£3 12s. 6d. per ton on the week. Present price Chili bars, 
£72 7s. 6d. Spelter has increased £1 ; price, fo 2s, 6d. Lead, 
15s.; price, £15. There was a large shipment of tin-plates from 
Swansea last week—75,900 boxes. Received from works, 43,182 
boxes ; present stock, 227,929 boxes. e loadings going on for 
Batoum, Mediterranean ports, Genoa, Lisbon, Oporto, Reval, 
New York, and Hamburg. Trade fairly brisk ; quotations are 
realised, and higher ones are being put forward. 

The steel department at Morewood’s, Llanelly, was started on 
Monday, and as many of the old hands who could be put on were 
engaged. The full development is going on apace, the foundry, 

ttern shop, carpenter's shop, and other departments are now in 

ull work, Unfortunately, the example set has not been 
——— imitated by the three tin-plate works. As I men- 
tioned last week, the tin-platers have accepted the reduction, but 
the behinders, annealers, and others block the way to a re-start. 
There was a conference held this week, and after every effort it 
turned out abortive. 

At Briton Ferry during the past week only ten mills were working, a 
couple of mills at the Villiers being idle through the breakage of 
the coupling boxes. There was a good output of steel bar and 
ingots in the district. Briton Ferry Works are turning out la 
quantities of hematite. Extensions of works are stated to 
under consideration. 

In the Swansea Valley the output of steel ingots is quite up to 
the best production of the last three months. Cwmfelin and 
Upper Forest are — The bar mills have not been so fully em- 
ployed, the one at Millbrook, Landore, was only working part of 
the week, and the Duffryn mills only did four turns out of the six. 
The Tyrcanol, Morriston, have four of their seven mills at a stand, 
waiting for machinery to be replaced. The sheet mills of Pontar- 
dawe, Foxhole, Duffryn, and Ynysmeudy are in fulldrive. I hear 
that on account of the strike at Duffryn tin-house, it is not im- 
probable but that the tin-plate manipulating plant will be con- 
verted into sheet and black plate manufacture. One mill has been 
idle for the past three weeks. Russian orders for roofing are being 
sent off direct from the shear-house. The compact Willow Wire- 
works, near Merthyr, which were started to afford industrial employ- 
ment at a time of slackness in the iron trade, will be brought to 
the hammer next week. 

It is considered probable that the Mumbles Railway and Pier 
will be agg sce o | an electrical omer. At a meeting of the 
company, presided over by Sir J. J. Jenkins, the chairman stated 
that they were able to pay 5 ed cent. on ordinary shares ; that 
new engines of a better type had been ordered of the Hunslett 
Engine Company, Leeds, at a cost of £1500, which would do 
away with most of the steam and spark nuisance, but that these 
arrangements would not interfere with negotiations that were 
going on with the electric company. 

The Welsh water scheme still engages attention. At Carmar- 
then the Town Conservators are moving. At Cardiff there was a 
meeting last week by the Waterworks Committee, when it was 
decided to postpone action in order to see what course other towns 


—. 
e Swansea Electric Lighting Sub-committee have decided to 
adopt modified plans and estimates for the local light scheme. 

The enginemen and stokers are to be commended for contenting 
themselves with only negative opposition to the coalowners. They 
refuse to accept terms, but do not aim to interfere with business, 
Last week the men of the Eastern and Western Valley held a 
meeting, and expressed a desire to be affiliated to the South Wales 
Organisation of Miners. Before the meeting closed it was 
intimated that it approved of the action of enginemen employed 
at the West Elliot, Powell Duffryn Pit, New bigs amy in refusing 
to sign the agreement suggested by the South Wales Coalowners’ 
Association. 

There was a great fallin the South Pit of the Plymouth Com- 
pany last week, to the extent, it was estimated, of 200 tons, and 
for a time alarming rumours prevailed. Fortunately no one was 
hurt, and the whole of the men were got out by the return air- 
way. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

ACTIVITY in the iron industries continues strong, and the out- 
look is very bright in most departments. Especially the locomotive 
and wagon builders have excellent prospects, being sure to remain 
fully occupied throughout the year. The Railway Administration, 
Berlin, which has to order the load wagons for all the Prussian 
State Railways, has recently given out contracts for 9410 load 
cars ; 2380 of these are covered load wagons, coal wagons, 
1400 coke wagons, 2220 open load cars, and 410 Jong wagons for 
carrying beams, &c. Breslau is going to have 2200 wagons, 
aa 1160, Cologne 900, Essen , Hanover 880, and Magde- 

urg 870. 

The Prussian State Railways’ requirements in rails this year have 
been estimated on 159,247 t., against 159,589 t. last year ; in small 
articles of iron, 56,055 t., against 57,568 t.; in iron sleepers, 
77,297 t., against 75,732t. The price for rails is fixed at 
M. 110°21 p.t., against M. 119°76 last year, while the quotations 
for hardware have been raised from M. 164°27 in 1898, on 
M. 171°74 p.t., and for sleepers M. 101°64 is quoted, against 
M. 101°78 p.t. last year. The State Railways’ demand in coal is 
estimated on 4,440,720 t., against 3,984,100 t. in 1898 ; the sum 
fixed being M. 40°69 million marks, or, on an average, M. 9°16 p.t., 
against M. 8°65 p.t. last year. Of the 4,440,720 t. coal required, 
2,273,950 t., against 2,058,030 t., fall to the Ruhr district, average 
value being M. 9°44 p.t., against M. 8°85 ; 1,513,090 t., inst 
1,369,210 t., fall to Upper Silesia, at M. 8°30, against M. +88 ot. 5 
295,760 t., against 260,410t., to Lower Silesia, at M.9°92 ; 216,360 t. 
against 190,500t., to the Saar district, at M. 10°87 p.t. and 
135,180 t., against 105,000 t., at M. 9°77 p.t., fall to the Wurm 
district. Requirements in coke will be 97,110 t., against 94,370t., 
worth 1°43 million marks, or M. 14°78 p.t. The demand in arti- 
ficial coal is estimated on 528,760 t., against 467,630 t., worth 5°37 
million marks, or M. 10°16 p.t. Forty-nine million marks, against 
forty-seven million last year, have been fixed for the purchase of 
railway rolling stock. 

In the Austro-Hungarian iron industry the uncertain position 
continues, and a very poor business only is done in all departments, 





Import and export in iron, ore, machines, coal, &c., in Austria. 
Hungary was, for the period from January to end of December, 
1898, as under :— 








Import. 
we 100 k: 
1897. 1898. 
TFOMOFO .. 2. oc oo os 3,847,781 1,782,851 
eee eee ae 4,592 
Copper ore se | are 8,402 
Zinc ore .. 78,626 141,119 
M ese ore .. .. 80,180 58,691 
Cobalt and nickel ore. . 549 5,099 
Chrome ore ce. Lat wk 11,004 22,056 
nr és te bs 46. on 494,619 515,990 
Other ores iS hes at 89,928 14,492 
Pig and scrap iron 1,627,934 1,710,154 
Ingots, bars, rails. . 120, 177,725 
Plates, sheets .. 52,168 79,118 
. 3S eae 24,881 80,389 
See area 4,319 290,821 
Metals and metal articles.. 478,493 554,615 
Machi and apparat 77,782 428,520 
Brown coal .. 196,088 ak 198,927 
Pit coal .. «. 51,214,748 .. .. 58,967,396 
Coke.. - 5,884,625 6,067,831 
Export. 
it 100 kilos 
1897. 1898, 

Iron ore .. 2,478,559 8,023,167 

pad ore .. 24,882 .. .. 22,534 
Copper ore 119 
Zine ore .. aa 129,141 140,651 
Manganese ore .. .. 6,228 19,609 
Cobalt and nickel ore.. 1,167 1,211 
Chrome ore .. .. .. 1,584 .. 1,206 
BOOS cc se te te 68 2,558 .. 80,394 
Other ores eat ata 13,149 .. 5,749 
Pig and scrap iron 111,844 146,692 
Ingots, bars, rails 157,680 201,381 
Plates, sheets . ee 24,796 .. .. 40,069 
Mss ss «40 <6 oe A ee 7,882 
I) aa cad fae) ae 208,889 .. .. 221,879 
Metals and metal articles.. 113,426 188,360 
Machines and apparat 99,404 129,089 
Brown coal .. «+ 81,089,749 83,519,546 
Pit coal .. 7,019,188 8,405,052 
Coke.. 1,450,557 1,943,222 


Healthiness, and even briskness, are the characteristic features of 
the Belgian iron industry, all branches being well employed. The 
number of Belgian blast furnaces in blow at the ye em of 1899 
were :—Acoz, 1 ; Sud-Chatelineau, 1 ; Couilles, 4; Louvitre, 1; 
Bonehill, 1; Monceau, 2; La Providence, 3; together 13 in the 
Charleroi district, with a production of 450 t. forge pig, and 570 t. 
steel in the pyre e es — In the —— district eee 
4; Ongree, 2; Angleur, 3; Esperance, 2; Grievegnie, 1; with a 
daily ition 75t. forge pis and 1100 steel. Luxemburg 
district :—Athus, 2; Walanzy, 2; Musson, 2 ; with a daily pro- 
duction of 810t. forge pig, and 235 t. foundry pig. The total pro- 
duction of forge pig in Belgium for 1898 is estimated to amount to 
302,975 t., against 332 t. in 1897 ; foundry pig, 89,575 t., against 
78,410t.; basic, 590,198 t., against 517,659 t.; together, 982,748 t., 
against 1,022,400 t. in 1897. 








THE NEWPORT HARBOUR COMMISSIONER'S 
WEEKLY TRADE REPORT. 


STEAM coal continues in good demand ; prices very firm, ship- 
pers having a fair supply of ready tonnage. House coal demand 
good, but there is still a want of sailing vessels. Steel and iron 
works fully employed, especially in rails, tin-bars, and_billets, 
prices having an upward tendency. Copper still continues to 
advance, t block tin is easier. Exports for week —_— 
February 4th were :—Coal, foreign, 68,216 tons ; coastwise, 18,: 
tons. Imports for week ending February 7th were :—Pitwood, 
4483 loads ; scrap iron, 760 tons; pig iron, 1550 tons ; iron ore, 
5845 tons ; lathwood, 1133 tons ; 1 cargo of manure ; 1 slates. 

Coal: Best steam, 12s, 3d. to 12s. 6d.; seconds, lls, 3d. to 
11s. 6d.; house coal, best, 13s.; dock screenings, 7s, 9d. to 8s.; 
colliery small, 7s. 6d. to 7s, 9d.; smiths’ coal, 7s. 6d. Pig iron: 
Scotch warrants, 54s, 8d.; hematite warrants, 59s. 7d. f.o.b. 
Cumberland ; Middlesbrough No. 3, 47s. 8d. prompt ; Middles- 
brough hematite, 60s. Iron ore :—Rubio, 14s. 6d. firm ; Tafna, 
13s, 3d. to 18s. 6d. Steel: Rails, heavy sections, £4 lds, to 
£4 17s, 6d.; light ditto, £5 5s. to £5 15s. f.o.b.; Bessemer steel tin- 
plate bars, £4 12s. 6d.; Siemens steel tin-plate bars, £4 12s, 6d. to 
£4 15s., all delivered in the district, cash. Tin-plates: Bessemer, 
steel, coke, lls. 6d. to 11s. 9d.; Siemens—coke finish—Ils. 9d. 
to 12s. Pitwood, 16s, London Exchange Telegram: Copper, 
£72; straits tin, £109. Freights : Steady. 








AUTOMOBILE CLUB,—At the monthly house dinner of this 
Club, which was held at the Club House, 4, Whiteliall-court, 
London, on the 8th inst., Mr. R. E. B. Crompton, M. Inst. C.E., 
took the chair. After the dinner there was a discussion on 
‘* Brakes for Automobile Vehicles,” which was opened by a paper 
read by Mr. Lyons Sampson. 

TRADE AND Business ANNOUNCEMENTS.—Mr. Chas, King, late 
of the Swiss Locomotive Works in Winterthur, has been appointed 
works manager of the locomotive works in Wiener-Neustadt, near 
Vienna,—Mr. J. M. Duncan, of 57, Burngreave-road, Pitsmoor, 
Sheffield, has d i as inspecting engineer for 
Sheffield and district. Mr. Duncan has had twenty-four years’ expe- 
rience as manager of the testing department of Messrs. John 
Brown and Co., Limited, Atlas Works, Sheffield. 


BRITISH REFRIGERATION AND ALLIED INTERESTS. — We have 
received the first part of a new illustrated monthly periodical with 
the above title. Although the subjects upon which it treats are not 
of serious interest to everybody, the editor has contrived to handle 
them in sucha readabie way as to whet the appetite for knowledge 
of the subject while not losing sight of the technical side. It is 
evidently produced in the interests of anhydrous ammonia as & 
refrigerating agent. The printing and general get up of the paper 
show merit. 

Tue REGISTRATION OF PLUMBERS, — A Memorial has been 

resented to the Government urging them to deal with this subject 
in the ensuing session in the interests of the public health. It is 
signed by over sixty members of Parliament, and points out that 
the qualification of medical officers of health, and the qualification 
and certification of sanitary inspectors, have been provided for 
under the Public Health (London) Act, 1891. It is requisite that 
statutory provisions should be extended to secure the adec uate 
qualification, certification, and registration of qualified plumbers, 
upon the efficiency of whose work the healthiness of a house virtu- 
ahy depends. Such regulations are generally regarded as a 
necessary link in the chain of sanitary security. This necessity 1s 
experienced in increased measure in view of the tion of 
town populations rendering the work of the plum 





r more and 


more difficult and complex, and consequently requiring that 
plumbers should be more efficiently trained in the art of plumbing, 
and such knowledge of sanitary appliances and their proper con- 
struction and adjustment as to prevent contamination of water 
and air in dwelling-houses and other buildings by emanations from 
drainsand sewers, There is a consensus of public, official, and pro- 
fessional opinion as to the necessity for bringing plumbers under 
statutory regulation and control analogous to that obtaining in the 
case of other occupations bearing directly on the health of the 

ublic, Inspection is provided for, and the object is to ensure 
omer in the men whose duty it is to carry out practically ex- 
isting provisions as regards sanitary work. 
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THE PATENT JOURNAL. 
Condensed from “ The Mvstrates Official Journal of 


Application for Letters Patent. 


* When inventions have been ‘‘communicated ” the 
name and address of the communicating party are 
printed in italics. 


25th January, 1899, 


1708. Atk and Gas Compressors, A. Bever, Dewsbury. 

1704 _Fastenino of Tapes for VENETIAN Buinps, J. W. 
StiJolph, London. 

1705. SKIRT PROTECTORS, H. Wurm, Germany. 

1706. Locomotive MgcuanicaL Courier, F, Hall, 
Eastbourne. 

1707. Macuings for CLEANING Boors, J. P. Jackson, 
Liverpool. 

1708. InsoLes, W. H. Dorman, Stafford. 

1709. Lavatory and WasHING-UP Basin, G., J., and 
M. Clarke, Burnley. 

1710. Cosine Envevopsrs, B, F. 8. Baden-Powell, 
ondon. 

yt INTERNAL Combustion Enotngs, J. H. Hamilton, 
Nottingham. 

1712. Compounp for Harpgentnc Cements, R. C. H. 
Bonsor and J. Brown, Bradford. 

1718. TURNOVER Drarixs. A. C. Thomson, Glasgow. 

1714. INTERCHANGEABLE SPkkp Garina, H. W. Clark, 
Coventry. 

1715. ConnecTING Loose GEAR WHEELS, H. W. Clark, 
Coventry. 

1716. Coannormne Loosg Gear Wueets, H. W. Clark, 
Coventry. 

1717. Borries, F. A. Williams and A. Normanton, 
Manchester. 

1718, CLUTCH - WHEEL R. A. 
London. 

1719. Cycies, H. V. Endsor, J. F. Squire, and P. Buxton, 
Derby. 

1720. Lockie Nuts, G. Shaw, Manchester. 

1721. ConvEYING Apparatos, J. F. White and J. Hurry, 
Keighley. 

1722. Carpinc Woon, J. F. White and J. Hurry, 





. 
* 
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ey. 

1723. Vanscies for use in Fruit Garpens, R. E. Addey, 
London. 

1724. Mecuanicat Stroxers, J. J., T. F., and J. W. 
Meldrum, and F. Clayton, Liverpool. 

1725. Heatine Gas Retorts, A. Yuill, Glasgow. 

1726. Srrest Guuty, F. Gordon, Halifax. 

1727. Srgam Generators, J. G. A. Kitchen, Man- 
chester. 

1728. Sream Traps, J. W. Nasmith, Manchester. 

1729. Doon Hannes, W. Ward, Neweastle-on-Tyne. 

1730 Lerrer and Invoice Fices, W. L. Smith, Bir- 
mingham. 

1731. APPLIANCE for Drawtno orr Beer, H. Garland, 
West Kirby, Cheshire. 

1732. Fire for Lerrers, R McNair, Glasgow. 

1733. Cycies, M. Browne, London. 


1734. Waogs Catcucator, A. J. C. Robertson, 
Glasgow. 

1735. SMELIL-PREVENTING Szwer Grate, H. Lindley, 
Liverpool, South. 


1736, Arn VaLves, B. 8. Verity, Barnsley. 

1737. DistripuTine Air into ApaRTMENTs, J. W. T. 
Cadett, London. 

1738. Pocket Frasks, G. Nathan and R. Hayes, Bir- 
mingham. 

1739. Grease Traps, 8. T. Prestor and H. J. Ballett, 
Upper Parkstone, Dorsetshire. 

1740. Moror-STARTING Switcues, T. E. Ritchie, Man- 
chester. 

1741. Borrte for Potsonovs MEpIctnEs, 
Manchester. 

1742. Casements, A. Heaton and H. A. Dugard, Bir- 
mingham. 

1745. Fistina Reev, L. W. Scotford and A. Cruick- 
shanks, London. 

1744. Seat for Doo Carts, G. Smedley, London. 

1745. FLoortnc Materiat, J. Ross, London. 

1746. Foop Preearations, W. L. Bousfield, J. M. 
Duncan, and L. Shortridge, London. 

1747. Rattway Swircues, E. C. Holzworth, Kingston- 
on-Thames. 

1748. Porirication of Waste Liquors, J. C. Stead, 
Leytonstone, Essex. 

1749, AceryLENE Lamps, J. Bilbie and H. Drivet, 
London. 

1750, Sktrt-HOLDING Device, A. Goldstand, London. 

l7ol. Means for Piayine the Zituer, F. Idinger, 
London, 

1752. Hor Water Heatino Apparatus, F. G. Payne, 
London. 

1753. RarLway CarR1iaGE Doors, H. Bourne, London. 

1754. Mup-cuarps, R. G. Finlay, London. 

1755. Cycie-privine Gear, G. Singer and F. H. 
Williamson, London. 

1756. Dryinc Apparatos, P. Davies and E. J. V. 
Earle, London. 

1757. Motors, P. Daniel, London. 

1758. Dynamos, Evershed and Vignoles, Ltd., and 8. 
Evershed, London. 

1759, O1L-caAKE Presses, F. Tucker, London. 

1760. Smoke Cowis, G. W. Hudd and T. Kemp, 


J. Scott, 


ndun. 
1761. Rericutatep MetaL Work, J. F. Golding, 
ndon. 


1762. Partitions for Buripinas, J. F. Golding, 
ondon, 

1763. Fastener for WeaRino Apparel, F. E. Fabian, 
London. 


1764. Carsponatine Liquips, B. Baron.—(0. W. Acker- 
man and P, BE, Malmstrom, United States.) 

1765. Evecrric Traction, 8. P. Thompson and M. 
Walker, London. 

-766. Manuracture of Dygsturrs, O. Imray.—(The 
Farbwerke vormals Meiater, Lucius, and Briining, 
Germany.) 

1767. Gas Va.tvr, G. Donat, London. 

1768. Catcium Carsipg, F, Wynne and E. W. Donovan, 
Prestwich, Lancs. 

1769, ATTACHING PaPER to SHow-carps, R. W. Harding, 
London. 

1770. Reapine Cases, M. Comerford and H. Battams, 


ion. 
1771. Gear for Torpepogss, A. J. Van Stockum, 
mdon. 


1772. Bapy Jumper and Rocxine Cuarr, R. Darney, 

mdon. 

1778, CIGARETTE-MAKING Macuines, W D. and H. O. 
— eines Bonsack Machine Company, United 
States, 

1774. Exectric Boor, B. and B. Kellermann, London. 

1°75. Watkina Sticks, B. and B. Kellermann, 

_London. 

1776, Warer-tung Borxers, J. I. Thornycroft and Co., 

_London. 

1777. Strippisa Apparatus for Puncuina MACHINES, 

_G. W. Claussen, London. 

1778. Castors for Furniture, T. Schloemer, London. 

1779. a TrrEs, W. P. Thompson.—{J. P. Serve, 

Trance, 
1780. Disinrectixe AppLiaNcrs, J. Bates, Liverpool. 
1781. Drivine Cycirs, 8. N. Rapp and M. G. Ives, 


raiverpodl. 
~ RopucTION of Saticytic Acip, F. Liidy, 


ndon, 
= Trane Macuines, 8. F, Lyle and H. C. Adcock, 


ndon. 

1784, Sargty Funnet, L. Widdershoven, London. 
1785, Cycue Braxrs, 8. Allen, London. 

1786. Botters, E. Boyes, London. 

1787. Skwinc Macuings, G. Nies, London. 
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1788. Construction of Fioors, J. Thomson and J. 
Lauder, Glasgow. 
1789. Cusnion Tres, J, Monteith, Glasgow. 





1790. Book-cover Prorectrors, J. Y. Johnson.—(@. 
Cornwall, United States.) 

1791, Auromatic DgLiveRyY MAcHINEs, P. M. Staunton, 
Howth, Co. Dublin. 

1792. Domestic Fire Grates, J. Rodgers, Manchester. 

1798. Motor Veunicuzs, R. R. Jackson and The York- 
shire Motor Car Company, Ltd., Bradford. 

1794. Winpow Fastener, J. Firth, Halifax. 

1795. Cycie Cranks, W. Wall, Bradford. 
1796. ACETYLENE GENERATOR, E. Hilberg, Manchester. 
1797. Se.r-actinac Muxes, J. Ramsden, A. T. Taylor, 
and J, Ramsden, Halifax. 
1798. Boots, J. Sagar, Burnley. 
1799, TexTILE Macuinery, J. 
Bradford. 

1890, * Dawson's ’ 
burn. 

18ul, PsaPgéR-MAKING Macuinegs. J. D. Pickles, Halifax. 

1802. Ent.arcep Picturss, J. E. Thornton and C, F. 
8. Rothwell, Altrincham 

1803. PaePaRine TEXTILE Fipre, J. M. Hetherington, 
Manchester. 

1804 Umprewcas, C. Bromhall, Manchester. 

1805. Continuous Morrie Furnaces, W. Dicken, 
Hanley, Staffs 

1806. Cooxine Ranags, J. R. Crosthwaite, Stockton- 
on-Tees. 

1807. Matcn Sranps and Srrikxers, J. &mithies, 
Wilmslow, Cheshire. 

1808. Hancers for Stipino Doors, N. F. Ramsay, Bir- 
mingham. 

1809. AceryLEeNne Gas, F. Duderstadt and M. Wandler, 


Brook and T. Leach, 


InvENTION, D. Dawson, Black- 


London. 

1810. Weavinc Frames, H. Bouladgé and E. Frégnac, 
Lendon. 

1811. Rotary Morors, E. Navereau and C. E. Vignes, 
London. 

1812. Apparatus for Ratstna Wrecks, &c., C. Butlin 
Hull. 

1813. Brusn Sranrs, J. Southall, Worcester. 

1814. Heatino Frep-warer, 8. E. Alley ani D. 
Mathieson, Glasgow. 

1815. Apparatus for ProvEcTING ANIMATED PuHoto- 
GRAPHS On a ScREEN, E. T. Saunders, Dudley, 
Worcestershire. 

1816, VaLves for Stream or Water, C. A. Hall, Rich- 
mond, Surrey. 

1817. Brakes, W. Penman, Glasgow. 

1818 The ‘‘LanporE” Hanp CAMERA, 
London. 

1819. Recorpinec Messaokgs, T. Williams and T. Lloyd, 
Risca, Monmouthshire. 

1820. TurRN-TanLe for INcLINED RarLroaps, P. Best, 
Glasgow. 

1821. Lappgrs, W. Thomson, Manchester. 

1822. Warer-cavok Firrinos, H. B. and J. 8. Watson, 
Liverpool. 

1828. Fasteners for Neckties, J. C. H. McCaskill, 
London. 

1824. Borrte Cases and Wraprers, W. Guthrie and 
Co., Glasgow. 

1825. CyLinpricaL Surrace Gavogs, G. Ernst, Jena, 
Germany. 

1826. PREPARING WHITEWASHING MATERIAL, G. Davis, 
London. 

1827. Brakes, D. Todd, London. 

1828. Lock Cases, 8. and J. Wilkes, and W. J. Good- 
man, Birmingham. 

1829. Carriace Door Hrnogs, 8. and J. Wilkes, Bir- 
mingham. 

1880. Winpows, W. Fischer, Birmingham. 

1881. Aspestos Fire Buino, A. K. Bamber, Redhill, 
Surrey. 

1882. Tza Cans, B. Howard and A. A. Pickering, 
London. 

1838. Courtine for RaiLway VEHICLES, H. 8. Framp- 
ton, London. 

1834. Ratt Bonps, H. Hirst and I. V. Zealander, 
London. 

1835. Ex.ecrric Switcues, H. Hirst and W. Mead, 
London. 

1836. MECHANICAL SigNaLitinc Device, C. Hatchell, 
London. 

1837. Strino Curtrer, F. R. Baker, Birmingham. 

1838. AuTomaTic PREPAYMENT Metea, J. Y. Paterson, 
London. 

1839. Execrric Accumutators, L. Fiedler and E. 
Jiickel, London. 

1840. Fire Ioniter, L. W. von Maleczky, Lcendon. 

1841. Troviey for ELecrric Tramways, R. N. Tweedy, 
London. 

1842. GEARING 


E. Aland, 


fur AuTomoTor VEHICLEs, J. Ollis, 


ndon. 

1848. Propucine Spirits in Sotip Form, H. Hempel, 

mdon. 

1844. SeconpaRy Batrery Prates, L. Champagne, 

ondon. 

1845. Rotiers for Parntinc Sirk, M. Athenosy, 
London. 

1846. Raitway for Recreation Purposss, A. L. Baird, 
London. 

1847. Sat and PeppeR SHakeER, P. W. Strong, 
London. 

1848. Vatves, J. A. Towler, London. 

1849. TuRNING Music Leavgs, L. Vincent and L. Olé, 
London. 

1850. Brake Apparatus for Bicycies, M. A. Searle, 
London. 

1851. Ovens, E. W. T. Richmond, London. 

1852. Macutnes for Grinpinec, H. 8. Rexworthy, 

mdon. 

1858. Seep Meat for Cattie, A. W. Macllwaine and 
J. Caley, London. 

1854. CLamps, A 8. Brown, London. 

1855. Devices for Pickine up Stamps, D. P. MacLaurin, 
London. 

1856. Moistentno Devices, A. Tilly, London. 

1857. Brake Apparatus for Bicyciks, N. Mitchell, 
London. 

1858. ReouLatinc Devices for Gas Propucers, M. 
Taylor, London. 

1859. Furnace,G W. Johnson.—(The Verein Chemiacher 
Fabriken, Germany.) 

1860. Apparatus for STENCILLING, C. 

ndon. 

186'. Vapour Batus, W. P. Thompson.—(C. W. B. 
Nachtolger, Germany.) 

1862. TrLecRAPHY by Means of ConpensErs, F. Braun, 
London. 

1868. ELectric TRANsMission of Sienats, E. Braun, 
Londor. 

1864, Boxes for MINERAL-WATER Botrizs, W. Robin- 
son, London. 

1865. ConTrRoLLING Ruppers by Megans of Heat 
Waves, A. Orling and C. G. G. Braunerhjelm, 
London. 

1866. Recrtvers, A. Orling and C. G. G. Braunerhjelm, 
London. 

1867. ReouLatinc the Sensitivity of Heat Wave 
Receivers, A. Orling and C. G. G. Braunerhjelm, 


Somerset, 


ndon. 
1868. Devick for Reautatine the Distance between 
BsRCTS, A. Orling and C. G. G. Braunerhjelm, 


1869. Apparatus for Propucina PowgRFUL ELECTRIC 
Waves, A. Orling and C. G. G. Braunerhjelm, 
London. 

1870. ees Articies of Foop, J. Trantom, Liver- 


pool. 

1871, Sappugs, J. McCaffrey. Liverpool. 

1872. Apparatus for WaRMING DisHes, O. Jeidel, Man- 
chester. 

1878. ANcHor Wartcn, W. C. Hart, London. 

1874, AuToMATiCc BoILER- FEED Device, H. Lentz, 
London. 

1875. Steam Enornes, H. Lentz, London. 

1876. Apparatus for Hotpine LANTERN Sipgs, J. C. 
Ashton, London. 

1877. Preventine Borter Incrvstations, L, E. O. de 
Visser, Lendon. 

1878. aioe Fruits, A. L. and A. W. Lawton, 

ndon. 

1879. Fireworks, H. J. Pain, J. Pain, jun., and A. 

Pain, Londen, 





1880. DEcoLoRIsaTIon of Giass, R. Moser, London. 

1881. Rusper Sugstirurg, A. J. Boult.—( W. E. Sharps 
and R. H. Chase, United States.) 

1882. ADMINISTERING MepiciNaL Dozks, W. J. Bickford, 


mdon. 

1883. EnveLope Moisteners, W. H. Knauber, 

mdon. 

1884. Propuction of ANTHRAQUINONE DERIVATIVES, 
H. E. Newton.—(The Fas bentabriken vormals Fried- 
rich Bayer and Co., Germany.) 

1885, RaNGE Finpers, A. A. Common, London. 
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1886. Cycie Brakes, J. M. Young, Coventry. 
1887. Maicu and Tiyper Box, J. H. Kendle, Bognor, 
Sussex, 
a Tusr, W. Guttenberg, Bed- 
r 


ord. 

1£89. ADVERTISING Boarps, P. J. and L. O. Holloway, 
Bournemouth. 

1890. Brarineas for Journats, A. H. Gosling, South- 
ampton. 

1891. Screw Stoppers, C. E. Schroeder, Newcastle-on- 

‘yne. 

1892. A Comro3iTE Scaue, H. J. Vick, Poole. 

1893. Sion Litrers, J. W. Walker and A. E. Bernas- 
coni, Birmingham. 

1894. Veuntcies, T. and W. Toward and J. Meek, New- 
castle-on-Tyne. 

1£95. Evecrric Switcu, R, M. Murray, Glasgow. 

1896. DisTILLaTion of ResipuaLt Liquor, A. Cowsill, 
London, 

1897. Fire Bars. J. Vicars, sen., T. Vicars, and J. 
Vicars, jun., Liverpool. 

1898. Loom Suutties, J. A. Schofield, Keighley. 

1899. Mrtuop of CartTripce Loapine, H. F. Land, 
Bradford. 

190@, CycLes for SurMountina INciings, L. Meyer, 
Liverpool. 

1901. Tite, L. Gnéth, Liverpool. 

1902. Sxconpary Bartrery Piates, V. G. Lironi, 
Manchester. 

1903. Printinc Macuinges, F. Waite and Waite and 
Saville, Limited, Bradford. 

1904. Faprics for Makina Dressgs, C. Longbittom, 
Bradford. 

1905. Stgam Generators, R. Smith and T. Hill, Glas- 


gow. 
1906. Locomotives, R. Smith and T. Hill, Glasgow. 
1907. Encings, W. 8. Taggart, Bolton-le-Moors, Lanca- 


8 le 
1908. “‘Mercerisina” Cotton Ciotn, F. Cochrane, 
Manchester. 
1909. Pyeumatic Tire Ixriators, I. Barton, Liver- 
1. 


pool. 

1910. ManpoLa-BanJo, A. G. Schiifer, London. 

1911. Rerropucine OricrnaL Ercuines, R. Mannfeld, 
Glasgow. 

1912. Ferret Mvzzces, W. D. Shard and E. B. Payne, 
Birmingham. 

1913. Squirt for DerenpinG CycLists against Docs, 
C. M. Hartman, Dresden. 

1914. Game, G. Brown, London. 

1915. NavicaTionaL Sounpine Device, J. C. Dobbie, 


Glasgow. 

1916. Crates, W. Fairweather. —(R. Young and J. 
Baird, Straits Settlements.) 

1917. Brrr Encines, J. Griffin and H. Davis, 
London. 

1918. Brakes for Tricycies, J. H. Player, Birming- 

1919. Macuing for Ruppinc Corours, P. Furlong, 


ndon. 

1920. Boxes, W. A. E. Crombie, London. 

1921. — Arc Lamps for the Stace, J. Webster, 

mdon. 

1922. Lappgrs, J. H. Heathman, London. 

1923. Brakes for VeELocipepes, J. W. Brown, 
London. 

1924. Permutation Lock, D. C. Wakefield, London. 

1925. Device for Teacnine Sketcuine, D. Forrest, 
London. 

1926. Stop Screw and Brncu Cramp, W. H. Ince, 
London. 


CycL_e 

London. 

192. Fruisuina Boots, G. H. and A. W. Faire, 
Lon 

1¢30. 
London. 

1931. Connectine Teats to Borries, A. R. Stocker, 


Brakes, H. Belcher and F. Easom, 
on, 
Pwevmatic Tires for Cycies, A. G. Dennis, 


London. 

1932. FLusnine Tanks, A. Levis, London. 

1938. Pygumatic TirE VaLves, I. W. Boothroyd, 
London. 

1934, AnsorpTION of Gases, J. A. Wanklyn and W. J. 
Gcoper, New Malden, Surrey. 

1985. Szats, G. J. Morgan and G. Tillotson, London. 

1986. Stanp to Sustain Boats, E. Wolfgang, London. 

1937. SELF-RELEASING Hook for Boats, E. Wolfgang, 


Loncon. 

1938. ManuracturE of Copa VaRNISH, S. Banner, 
Liverpool. 

1939. FirEptaces, D. Walker and A. B. Turner, 
1 iverpool. 

1940. Cuark AtTTacHMENT to Hotp Harts, P. Meyer, 
Manchester. 

1941. — Penpants, H. Hirst and J. Murphy, 

mdon. 

1942. StariongRy Cask, J. 8. Aplin, London. 

1948. SHow Carps, J. Challis, London. 

1944. SEPARATING IononE, J. C. W. F. Tiemann, 
London. 

1945. Cuarrs, A. Smith, London. 

1946. Sprines for RatLway VeHIciLEs, A. C. McCord, 
London. 

1947. Pen-rests, C. B. von Pallavicini, London. 

1948. MetaL Sueets, J. Howell and J. Le Beau, 


mdon. 

1949. Drarninc Device for Hyprants, H. G. Lloyd, 
London. 

1950. Furnace Bricks, K. A. Mankau, London. 

1951. Gratinc Macuing, J. S.C. Golay and M. G. F. C. 
Vincneux, London. 

1952. Venicte Tires, J. Christy, jun., and H. E. 
Randall, London. 

1958. Hanpite Bars for Cycigs, F. Beauchamp, 
London. 

1954. Matcu-sox HotpErR and ComsBrnation Toot, T. 
Webber, London. 

1955, FLUID-PRESSURE Enotngs, J. Kirby, London. 

1956. Separatine Corres, F. J. Drechsler, London. 

1957, Wire Nats, J. Wikschtrem and P. Krutikow, 
London. 

1958. PorTaBLe VessEL for ABLUTIONARY PURPOSES, 
J. Greiner, London. 

1959. Pirtars and Cotumns, O. H. Schwarz, London. 

1960. Exvectric Raitways, J. G. Lorrain.—(F. C. 
Esmond, United States.) 

1961. Guarp for CrrcutarR Saws, G. Doré, London. 

1962. Steam Borters, R. A. Meyer, London. 
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1968. Movement for Basy Cuarrs, D. Hunter, 
G 


iw. 

1964. SteREoscopic PuHotocrRapny, J. E. Thornton, 
Altrincham. 

1965. Conveyinc Matis INTERNATIONALLY, F. J. 
Harris, London. 

1966. ADJUSTABLE SHirt SLEEVE Links, W. H. Jobson, 
London. 

1967. Tank Fitter, G. W. Dolman, London. 

1968. CoIn-FREED Macurnes, L. R. and M. R. Field. 
—J. Heissenberger, United States.) 

1969. Pneumatic Tires, E. E. Preston and C. E. 
Sibson, Leicester. 

—~—. Cycie Stranp, A. P. Williams, Newport, Isle of 

ht. 


1971. A Fo.p1ne Drntnea TaBg, K. Thieme, London. 
1972. Brakes for Cottrery Cacgs, G. F, Pennington 
and 8, E. Kershaw, Castleford, 





1973. Treatine Textite Yarns, C. and W. Smith, J. 
Hodkinson, and J. C. Chorley, Manchester. 
1974. TREATING TEXTILE Fasrics, C. and W. Smith, 
J. Hodkinson, and J. C. Chorley, Manchester. 
= AUTOMATIC ADVERTISING DispLay, E. L. Turrer, 
iw. 


1976. Latues, A. and B. Kohn, Glasgow. 

1977. Woven Fasr:c for Dress Goons, L. Fish, Man- 
chester. 

1978, Eugetric GLow Lamp Sockets, V. G. Lironi and 
O. Moon, Manchester. 

1979. NARROWING and Wipentne with the Lamp’'s 
Knittino Macuine, H. H. Donner, London. 

1980. Requisirs for Use of Smoxers, J. F. H. V. der 
Hoop, London. 

1981. Hat Boxgs, J., G., and C. Blyth, Manchester. 

1982. Locks and Latcues, E. R. Wethered, London. 

-= Drivine Gear for Ve Locirepes, 0. Gehrko 

iw, 


1984. ADJUSTABLE CaNopizs of Srove Grates, T. 8S. 
Gurland, Sheffield. 

1985. Encine Governors, G. Hepburn, J. Taylor, and 
D. H. Evans, Liverpool. 

1986. Ort Enornzgs, G. J. Altham, London. 

1987. Burtp1ne Construction, J. Fleuret, Leicester. 

1988. APPLYING Brakes to Cycies, J. Whitehouse, 
Bradford. 

1989. Rino Raixs for Sprynina Macainaky, F. and J. 
Brindle, Halifax. 

1990. Susstiruts for Correr, M. Stockham, Newport, 


on. 
1991. Buiocks for Fituinc mv Stampep Metat Work, 
G. Woolliscroft, West Kirby, Cheshire. 
1992. Door Mat, T. Rowell and M. Tyson, Keighley. 
1998, Bkarinos for AxLEes and Suarts, D. Bb. Craig, 
Glasgow. 
1994. New Borris Stopper with Metatvic MounTINo, 
J. Demuth, Paris. 
1995. SypHONIc FLusnine C.sTERns, T. G. Rhodes and 
R Gaunt, London. 
1996. PantograpHs, W. H. Lock and M. Barr, 
mdon. 
1997. PARABOLIC CURVE-MAKING Apparatus, D. Brady, 
London. 
1998, JornTING UP Meta. Toupes, W. Hillman, London. 
1999. Hinces, W. Doman, London. 
2000. FounTAIN Pens, E. Reisert, London. 
2001. Kerries. R. B. Bryson, London. 
2002. ALarM Devices for Doors, V. Ripperger and Z. 
Konig, London. 
2008. WHEEL Spokes, W. Berg, London. 
2004. Sprnninc Yarns, T. Holmes and W. A. Thornton, 
London. 
2005. VEHICLE WuHereLs, G. W. Smith and J. R. 8. 
Hayes, London. 
006. TELEGRAPHIC RECEIVING INSTRUMENTS, O. J. 
and A, Muirhead, London. 
2007. Morors, A. and E. Boulier, and L. Fivé, 
London. 
2008. MemoranpuM TaBtets, J. Wolter, London. 
2009. Wes Printinc and FoLpine Macuines, f. C. 
Annand, London. 
2010. WasHinc Macutnes, D. M. Nesbit and Ashwell 
and Nesbit, Limited, London. 
2011. Dryrnc Horsss, D. M. Nesbit and Ashwell and 
Nesbit, London. 
2012. Lusricators, A. Lutze, London. 
2018. SanD-BLast APPARATUS, J. E. Mathewson, 
London. 
2014. Pweumaric Tires, C. Fleetwood, Birmingham. 
2015. Hypravutic Lirts, W. H. Cranstone and C. F. 
Archer, London. 
2016. Cuiseis for Carrenters, P. Wolf, Halifax. 
2017. Exxecrric Iontrers for Gas Motors, P. A. Decam, 
London. ? 
2018. FERRUGINoUS NuCLEIN Compounps, A. Jolles, 


mdon. 

2019. Fitrertne Apparatus, C. G. E. Salzberger and 
C. Kappesser, London. 

2020. Retizr of Corns and Bunions, C. J. England, 
London. 

2021. Booxernpers’ Binper Frames, H. P. Jones, 
London. 

2022. SimuLTangous_y Writinc a NuMBER of SIMILAR 
Documents, C. Tschinkel, London. 

2023. — for ILLUMINATING PuRPosss, H. Siissmann, 

mdon. 

2024. Turnrye Leaves of Music, C. Moolenaar, 
London. 

2025. HanDLING or ConveyIne CoaL, O. J. Conley, 


mdon. 
2026. Frexipte Linx Bettinc, &ec., D. T. Lewis, 
mdon. 
2027. WEIGHING Apparatus, C. Ingrey, London. 
2028. Carzons, E. Frischaner and A. O. Simonnier, 
London. 
2029. IncrEasING PassENcERs’ Comrort, G. Castleden, 
London. 
2030. Boot Hgts, J. Dem, London. 
2031. Srorace of CoLp and Frozsen Goons, C. Joly, 
London. 
2032. Hansom Caps, L. Paradis ard N. Desrosiers, 
mdon. 
2083. Post-visuaL REFLEcTors, D. P. W. Chase, 


mdon. 
2034. MerTat Hammers, W. and H. Thompson, 
ndon. 
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2035. Lirtinc TirE Covers, J. Bradbury, Braintree, 


SSX. 

2036. Hark Curters, A. R. Edwards, Kingston-on- 
Thames. 

2037. Linotype Macutinges, C. W. Rigg and 8. Smith, 
Kettering. 

2038. ee Leaves of Music Books, J. Sayers, 


rk. 

2039. Musica. Toy, J. Alberti and C. Hazzopulo, Man- 
chester. 

2040. Castors, G. Mason, Birmingham. 

2041. Lusricator for Crank Pins, W. Thompscn, 
Blackburn. 

2042. Union Joints fur Waste Piprs, H. W. Page, 
London. 

2042. GENERATING ACETYLENE Gas, H. Sutcliffe, 
Halifax. 

2044. Varyine ELectromotive Force, J. Hutton, 
Scarbcrough. 

2045. Motor Roap Venicies, A. W. Brightmore, 
Knighton, Radnorshire. 


2046. CoupLines for Rairtway Coacugs, W. A. McCurd, 
mdon. 

2047. ABSORBENT Mart fcr Guassgs, &c., J. Pacon, 
mdon. 


2048. Macuinge for Curtine Trnons, E. A. Woods, 


measter. 

2049. Stanps for Carryine Bicycies, R. W. Waircn, 
Manchester. 

2050. Umpre.ia, W. R. Rooth and G. Butler, Heancr, 
Derbyshire. 

2051. Apptyinc Brakes to Cycies, W. McFee, Ash- 
ford, Middlesex. 

2052. Stzam Pumps, W. Reid, Belfast. 

2058. RaILWAy SIGNALLING ApparRaTos, W. H. Pendle- 
bury, Liverpool. 

2054. Loop for Hame and Suarrt Tuas, C. Wincer, Eir- 
mingham. 

2055. AceTYLENE Gas Lamps for Bicycixs, C. E. 
Harrison, Smethwick. 

2056. VENTILATING CuIMNEYs, W. Brown, Glasgow. 

2057. Wat Paper, Wylie and Lochhead and A. L. 
Gwatkin, @ Ww. 

2058. UMBRELLA Furniture, H. H. Friend and P. C. 
Partridge, Birmingham. 

2059. Continuous TREATMENT of Siz, A. Stephan, 
Manchester. 

2060. PRopucine Gas, W. Watson and C. Chadwell, 
Manchester. 

2061 Or.Cup, R B. Ritchie, Glasgow. 

2062. Rartway Ticker Cask, M. Healy, Tinahely, Co. 
Wicklow. 

2063. Ratcuet Spanner or Key, F. Wagstaff, Glas. 
gow, 
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2064. BicycLe-HOLDING APPLIANCE, J.C. B. Townsend, 
London. 

2065. Botrie Sropprr, C. E. Cherry, London. 

2066. ManuracTuRine ALLoys of Meta.s, W. Sawyer, 
London. 

2067. Uriutsation of Waste Liquors, C. E. Sage, 
London. 

2068. Conveyine E_ecrric CurRENt to Morors, F. C 
Melhado, London. 

2069. Looms, T. Holmes and W. A. Thornton, London. 

2070. Rive Sprnnine Frames, T. Holmes and W. A. 
Thornton, London. 

O71. Dress Fastentnos, G. Kleinschmidt and L. 

Kreuder, London. 

2072. ComprvaTion Too.-HoLpERS, R. W. Moyes, 
London. 

2078. Iron Forornos, D. B. Morison, London. 

2074. Ectecrric Arc Lamp, C. Eschwei, London. 





Sinagowitz, London. 
77. DisTRIBUTING OIL on Rovex Warers, F. Turner, 
London. 

2078. Game, C. Spear, London. 

2079. ScrusBING FLoors, H. Hale, London. 

2080. Hat Boxgs, R. C. Blundell, London. 

2081. Drivine Crarns for Vetociprpgs, E. E. Burgess, 
London. 

2082. Wacons, The Bristol Wagon and Carriage Works 
ee, Limited, J. McDonald, and W. 8. Hek, 
London. 


phall. 


2157. Boor Macurines, A. and F. H. Puchin and H. 
Addison, London. 
2158. Dierina Tanks, L. V. Moulton and P, A. Jones, 


London. 

2159. Sropprers for Borries, &c., A. Blumer, 

mdon. 

2160. Vatve Mecuanism for ConpgensErs, W. Youel, 
Manchester. 

2161. Enoivg Inpicators, H. H. Lake.—(4. P. Kinney 
and B. Vaughan, United States.) 

2162. Tings, G. H. Clarke, London. 

2163. Fountarns, F. W. Darlington, London. 

2164. Cans, E. Norton, London. 

2165. EvecrricaL Ceiys, L. Fiedler and E. Jiickel, 
London. 

2166. ELrectropg Support, L. Fiedler and E. Jiickel, 
London. 

2167. Bicycie Rests, A. T. Cole, London. 

2168. Brock SigNaLLInc Apparatus for RaiLways, 
G. B. Ellis and S. F. Winter.—‘G. B. Wiater, 
India ) 

2169. Furnaces, D. Townsend, London. 

2170. Evecrric Heatina Apparatus, A. R. Leask, 
London. 

2171. Execrric Heatina Apparatus, A. R. Leask, 
London. 

2172. Mantes for IncanpEscent Gas, W. T. Sugg, 


London. 

2173. Prangs, J. Simpson and Co, Ltd., and J. G. 
Slater, London. 

2174. Commutator Brusugs for ELecrric MACHINES, 
Si Bros. and Co., Ltd., and A. Siemens 





2088. Smauu-arms, J. Okell. —(B. Schrat. 
Austria-Hungary ) 

2084. Smati-anms, J. Okell. —(B. Schratzenthaller, 
Austria-Hungary.) 

2085. Means for Taansportine Live Fis, A. 8. Ludt, 
London. 

2086. ILtumtNattina Gas, V. B, Lewes and J. M. Somer- 
ville, London. 

2087. Hanorne Boats’ Ruppers, F. A Pape, London. 

2038. Gas Enatyes, B. H. Thwaite, F. L. Gardner, and 
8. Hartley, London. 

2089. Rotary Enorvgs, J Gill, London. 

2090. Gear WueEk.. W. Fletcher, London. 

2091. Rorary Enornrs, V. Filteau, London. 

2092. Basket for TRansporTinG Coa, R. Barnard, 

on. 

2098. NaviGaBLE VessELs, M. Bouchet, London. 

2094. ManuractuRINe Gass ARTICLEs, P. T. Sievert, 
London. 

2095. Vatve for Hypraviic Apparatus, R.E P. Craven, 
London. 

2096. CoLours and VaRNIsHEs, S. Scoto and L. D. A. 
Casalonga, London. 

2097. Apparatus for SHEARING Meat, G. W. Claussen, 
London. 

2098. AvuToMoTOR VEHICLEs, H. Vallée, London. 

2099. NosEBacs for ANmmaLs, E. Neal, London. 

2100. Gewerator for AckTYLENE Gas, 8S. W. Allen and 
L. J. Davies, London. 

2101. Com-FREED Apparatus, W. B. Thompson.—(B. 
Tournebise, France.) 

2102. CrrcutarR Kwitrinc Macuinges, 0. Benger, 
Liverpool. 

2108. Taps, W. S. Worthington, Liverpool. 

2104. ELECTRICALLY-ILLUMINATED SIGns, 
Liverpool. : 

2105. Sotpgrtne Appliance, J. Adams and G. A. Bur- 
ridge, Birmingham. 

2106. Preventina Contacion in Cattie, T. D. Curtis, 
London. 

2107. SPRED-INDICATING APPARATUS, M. Vaassilieff, 
London. 

2108. Preventinc Damacre to VessEeis, 8S. Makaroff, 
Lo 


J. Hunter, 


ndon. 
2109. AppaRATUs for TreaTING Grain, J. Sleeman, 


London. 
2110. InFLaTING VaLve for Foorna.ts, J. H. Marlow, 


ndon. 
2111. FUEL-MANUFACTURING Apparatus, T. 8. Tancred, 


London. 

2112. Hyorentc Device for Pires, G. Dubuisson, 
London. 

2113. Cvotes, J. G. Lorrain.—(F. W. Hasskerl, Den- 
mark.) 
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2114. MetHop of ApvERTISING, F. J. Caygill, New- 
castle-on-Tyne. 

2115. Drivinc Gear, W. T. Fisher and J. Nixon, 
Coventry. 

2116, Manuracture of Coxe, W. F. Richards, C. 
James, T. P. Sims, and W. Terrill, Swansea. 

2117. Boor Fastener, G. Hattersley and W. Thompson, 
Halifax. 

2 18. EvecrricaL Cape Conpuits, A. Musker, Liver- 

1 


als. Race Game Apparatus, W. Marshall, Man- 


chester. 
2120. Bicycteg Caain ApDJusTment, G. H. Taylor, Bir- 


min; 
2121. 


chester. 
2122. Ratstna Incots Out of Furnaces, F.H. Halliday, 
G 


gham. 
CoIN-PREED Mercuanism, M. Sielaff, Man- 


Ww. 
2123. Manuracture of Ick Cetis, H. Mechan, Glas- 
iw. 
2134. CHECK-FEED Hypravtic Pump, J. Menzies, Glas- 


gow. 

2125. Gas Stoves, W. Cotter, Dublin. 

2126. Cooxtnc Ovens Hegatep by Gas, C. R. Hill, 
Manchester. 

2127. Gas Stove, C. R. Hill, Manchester. 

2128. Macnines for Makino Tices, B, Robinson, 


Derby. 

2129. Actps, J. T. Niblett and M. Sutherland, 
London. 

2130. ELECTRO-MAGNETIC CrrcuITs, B. Thomas, Man- 
chester. 

2181. Breakine Evectric Crecuits, R. Acock, New 
Leeds, Yorks. 

2182. Compresses for DentaL VuLcanisers, J. H. 
Gartrell, Penzance. 

2133. Twrix-screw Bar for Winpows, J. Doody, 
London. 

2184. CHAIN-sTITCH EMBROIDERING Macuine, T. E. 
Perkins, Manchester. 

2135. AUTOMATICALLY-CLEANSING FILTERS, O. Hoffmann, 
Manchester. 

2136. Knire Cieaners, F. B. Oakes, Manchester. 

21387. Arrixtnc Pepats to Cranks, B. H. H. Eberhard, 
Manchester. 

238. Knives for Cuarr Currers, G. Bannister, 
Keighley. 

2139. Swine Jornt, H. A. and J. E. A. Squire, Bir- 
mingham. 

0140. BoLtiNo Wacon Doors or Gartss, J. E. Cree, 
Glasgow. 

2141. Device for ApvERTISING PuRPosEs, F. Alcock, 
London. 

2142. Satcuets, R. 8. Symonds, London. 

2148. CoIn-FREED DELIVERY Macutngs, E. G. Matthew- 
son, London. 
2144. Primary Batrerigs, T. Heffernan, London. 
2145. Stampers for Crusninc Orgs, F. H. Harvey, 
Liverpool. : 
2146. SHart Bearinos, 8S. Hey.—{J. A. Horton, United 
States.) 

7. COLLAPSIBLE Tubes or ConTarners, K. Fraser, 
jun., London. 

2148. Pens, A. D. Leonardt, London. 

2149. ExpLosive Compounps, J. O’B. Gunn, London. 

2150. Firk-LicHTER, A. B. Firth, London. 

2151. Macuines for Savina Hips, J. Rood, 

mdon. 
2152. Pre Driver and Cravé, Isles, Limited, and E. 


Tempest, London. 

2153. Emprorpertnc Macuines, F. J. Perry, 
London. 

2154. Srups, F. W. Golby. — (Purucker and Co., 
Germany.) 

2155. Hats, F. W. Golby.(C. W. Krauss. Germany.) 

2156. TypEwRiTING Macuings, A. J. Boult.—{C. Spiro, 
United States.) 





London. 

2175. Drivinc Wueg.s, Siemens Bros. and Co., Ltd. 
—{Siemens and Halake Aktien Gesellschaft, Ger- 
many.) 

2176. ELecrricaLt Rartways, Siemens Bros. and Co., 
Ltd. —(Siemena and Halske Aktien Gesellachast, Ger- 
many.) 

2177. Evecrrica, Exgrocy, Siemens Bros. and Co., 
Ltd.—{Siemens and Halske Aktien Gesellschaft, Ger- 
many ) 

2178. INCINERATING INCANDESCENT Manties, C. 
Clamond, | ondon. 

“or ee Gas Burners, A. Bachmeyer, 


mdon. 
2180. Manuracture of Firoor Cioran F. Walton, 
London. 
2181. TypE-composiInc Macutnes, W. E. Bertram, 
London. 
2182. Device for Supportine Watcues, C. T. Holliwell, 
naon, 
2183, SrpaRaTING Fars Carson from Tar, F. Lennard, 


ndon. 
2184. Putieys, H. Mork, London. 
2185. Latugs, J. Wetter.—(W. von Pittler, Germany.) 
2186. GENERATING ACETYLENE Gas, E. 8S, Bond, Old- 
hill, Staffs. 
2187. CuHarcinc AcrTYLENE Lamps, J. McHardy, 
London. 
= Fiures,.H. Klussmann and R. Carte and Co, 
O) 


mdon. 

21890. Camera, R. E. Phillips.—{H. D. Haight and L. L. 
Cossitt, United States.) 

2190. Traps, P. G. Dodd, London. 

2191. WaLKIno-stick Arr Guns, C., J. B., and E. Lane, 
London. 

2192. Preventinc Waste of Water, W. Silcock, 
London. 

2198. Fisninao Reet Tension ATTACHMENT, A. V. 
Chapin, London. 

2194. Non-ReFILLInG Device for Borries, W. Wilson, 
London. 

2195. Reaisters, G. Lafond, London. 

2196. HorsesHors, J. G. Lemon, London. 

2197. Apparatus for Rarsinc Water, W. Reed, 


London. 
2198. Sertinc the Hanps of Timekeepers, G. G. Grant, 


ndon. 

2199. Macuines for Cigeaninc Hemp, J. Torroella, 

mdon. 

2200. Traps, P. G. Dodd, London. 

2201. Motor-pRIveN Roap VeEuHiciEs, G. J. Altham, 

ndon. 

2202. Arm Pumps, H. H. Lake.—({ Maschinengesellschaft 
Kister and Co. Gesellschaft mit beschriinkter Hafstung, 
Germany.) 

and Sos Trees, H. H. Lake.—(0. A. 
Miller, United States.) 

2204. Exrkactinc Prrrumes from 
Sauvinet, London. 

2205. Boxes, E. Langridge, London. 

2206. RecepracLte for Mepicines, E. W. Fischer, 
London. 

2207. Brakinc Devices for Trucks, &c., E. Roberts, 
Liverpool. 

2203. Bune Device for Srorace Casxs, F. Schiiiter, 
Liverpool. 

2209. CenrrirccaL Pumps, F. G. Lundwall, Liverpool. 

2210. Stoppers for Lavarory Basrns, F. G. Haworth, 
Manchester. 

2211. Treatise Yarns, F. 8. Holland and J. J. Jack- 
son, Manchester. 

2212. WareRpRoor Garments, I. Frankenburg, Man- 
chester. 

2218. Opgninc and CLosino VentILators, W. C. Harris, 
London. 

2214. Macuinery for WorkIxe Woop, L. M. Messinesi, 
London. 

2215. Cuimngy Cows, R D Langley, London, 

2216. Corset Waists, C. Bremer, London. 

2217. Typewritinc Macuines, H. Duruz, London. 

2218. EvecrricaL Cut-ourts, M. Schmidt, London. 

2219. Printers’ Brass Rutes and Borpers, 
Haddon, London. 

2220. DeTeRMINING the Retative Position of BopiEs, 
H. Gothan, London. 

2221. Dryinc and Coo.tno Grain, G. H. Hess, jun., 
London. 

2222. Raisinc Feep Tastes of PRinrinc MACHINES, 
W. Haddon, London. 

2228. Lixtno Pips, F. E. Keyes, London. 

2224. Drivinc Mecuanism for Bicycies, C. Scholz, 
London. 

2225. Hoox for Boat-peTacHIna Apparatus, C. 
Mackeprang, London. 

2296. AckTYLENE Gas Generators, F. Rhind, London. 

2227. AceTyLeNE GeneraTING Apparatus, D. J. V. 

and F. W. Harker, London. 

2228. TreaTInec Yeast, H. V. Laer, London. 

2229. RupperR Tire Patcuinc Apparatus, A. F. 
Donnelly, India. 

2230. Pneumatic Tires, A. Taylor, Birmingham. 
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2231. Fur., F. E. Finlayson and C. ee Swansea. 

2232. Vent Peo for Casks, L. J. Ellett, Bristol. 

2288. Ork-crusHING Macuing, J. Thomas, J. Foster, 
and T. Dawson, 8. 

2234. The TwentieTH Century CLoTHEs Horss, W. 8. 
White and W. E. Dowding, Lincoln. 

2235. CHENILLE Carpets, T. W. Millward, Levens- 
hulme, near Manchester. 

2236. FreaTHeR Piumes for Mititary Uses, W. de W. 
Cater, London. 

2237. Pummets of Sipr Sapp. es, H. 8. Wilton, London. 

2238. Virririzp Bricks, H. Harkewitz, W. Ure, and 
G. H. Bragg, Newcastle-upon-Tyne. 

2239, Sprnwinc Yarn, T. Holmes and W. A. Thornton, 


Essences, H. 


W. 


London. 

2240. Trap for DRAIN or Sort-pipes, J. Westley, Man- 
chester. 

2241. Canopies of, Domestic Fire-crates, A. J. Shedden, 
Dudley. 

2242. ar W. Pearce, Birmingham. 

2248. Furnace Firepiaces, F. H. Brooke and W. 
Chapman, Sheffield. 

2244. Neral Piate for Securtna Piintus, C. Baer, 
Glasgow. 

2245. Preventinc Dravoents from Doors, C. Crowther, 
Man chester. 

2246. Gas-LIGHTING APPLIANCE, J. F. Bennett and W. 
Appleyard, Sheffield. 





oe. Sreerino Gear for Auto-cars, &c., BE. J. West, 


ventry. 

2248. VELocIPEDE Braxkg and Foorrest, R. Simmons, 
Coventry. 

2249. Furnaces for Heatinc Metat, W. Smithson, 
Wolverhampton. 

2250, Motor Enarne, G. Pinnington and J. E. Cccp>:, 
Chester, 

2251. Contrrotuine Corn-priLi Coutters, W. Pope, 
Torrington, Devon. 

2252. Preventina Scatpinc from Hor Warer, J. 
Malcolm, London. 

ar 2 Poncuine and Sugarine Macuinrs, C. Carter, 

iw. 


2254. #2 Boxes, W. H. Taylor, Glasgow. 
2255. Srarrcasgs, J. Buchanan, Liverpool. 
2256. Low-powgR TELEscopgs, H. D. Taylor, Bishop- 
hill, York. 
2257. Arr Suips, H. Suter, Manchester. 
2258. WHEEL for CycLes and Motor Cars, W. G. Gould, 
Ww. 
2259. Ratu Jornt, L. Cooper, jun., Manchester. 
2260. — Devices for Hoists, W. Lissaman, 
mdon. 
2261. MECHANISM for REFRIGERATING Macuings, J. C. 
Russell and G. E. Anderson, London. 
2262. AppaRaTus for Frerrina Berr, J. Hargreaves, 
London. 
2268. Looms, M. Moser and E. Sagnier, London. 
2264. ba Levet Inpicators, &¢., W. E. Pott, 
ndon. 
2265. Screw Propevusrs, E. C. F. Otto and E. C. F. 
Otto jun., London. 
2266. Coat Hanogr, J. C. Newey and T. KE. Sellers, 
London. 
2267. Ort ResgRvorr for Lusricators, E. J. Davis, 
London. 
2268. Corp Grip for Laue Howpers, F. Brown, 


London. 

2269. Hyprav.ic Rams, R. Reid, London. 

2270, Raistnc Apparatus, A. J. Boult.—(L. Sautot, 
France.) 

2271. Sewinc Macutngs, H. R Tracy, London. 

2272. Stopper for Botries and Jars, H. J. Graham, 
London. 

2278. ELEcTRO-THERAPEUTICS, C. A. Day.—(H. @. 0' Neill 
and J. Rooney, United States.) 

2274. ApsusTING Macuing Presses, H. von Baensch, 
London. 

2275. Srgam Turnines, C. F. de Kierzkowski-Steuart, 

on. 


— Devine Rack for Dowrstic Purposss, S. Parsons, 

2277. ANTisEPric Compounns, B. J. B. Mills, — 
(Stafford Chemical Company, United States.) 

2278. TRA-BLENDING Apparatus, B. H. Watson, 


London. 
2279. Motors, P. E. Proud, London. 


2280. Lamps, E. Frischauer and A. O. Simonnier, 
London. 
2281. CommunicaTiInc on Trains, P. J. Ogle, 


London. 
2282. Packincand DispLayine Pencizs, E. H. Schmidt, 


mdon. 
2283. Spice and CRREAL-DIVIDING APPARATUS, 8S. Prank, 
mdon. 
2284. Wee Printing Macuines, R. C. Annand, 


2285, FLves, G c 

285. Fives, G. Cooper and the Leeds Forge Company, 

Limited, on - — 

2286. Sirens, W. May, London. 

2287. PrReEvENTING Borries being Reritiep, W. P. 
Thompson.—(D. A. Melntyre and A. Y. Dickinson, 
New South Wales.) 

2288. ACCUMULATOR PLatss, P. F. Ribbe, London. 

2289. MaRKING Out Boarps of Starncaags, J. Zeltner- 
Dietz, Liverpool. 

2290. Se for Cuttine Toots, T. Thornton, Man- 
ce r. 

Carp and Bituiarp Tarte, J. Renvoize, 
London. 

2292. CycLE-DRIVING MecuaNisM, J. King and W. Letts, 
London. 

2293. Brakes, J. McHardy, London. 

2294. Erapicatinc Hairs from SILK, F. Hilton, 
London. 

2295. ConnecTING ANImALs to VEHICLEs, T. H. Brigg, 
London. 

2296. Fitters, N. Jacobsohn, London. 

2297. WELL- water Raisinc Apparatus, L. Jonet, 
London. 

2298. WATER-STERILISING Apparatus, G. H. Jones, 
London. 

2299. ELEctric AccumuLators, J. G. Hathaway, 
London. 

2300. Mowrna Macurng, 8. and J. Shull, London. 

2301. Tires, A. F. Spooner.—({B&. Mercier and J. Barrow., 
France.) 

2302. DETACHABLY-SECURING PNEUMATIC TiREs to Rims 
of Wuerrs, A. F. Spooner.—(K. Mereier and G. 
Barroux, France.) 

2303. ExecrricaL Conpuctors, W. A. Phillips, 
London. 

2804. FIREPROOFING INauLATED Wires, W. A. Phillipa, 
London. 

2805. Coverinc Wires and Tapes, W. A. Phillips, 
London. 

2306. Motor, J. Boon, London, 

2307. Pxrpats for VeLocipepgs, W. J. R. Watson, 
London, 

2308. Hotprrs for Pockrr Pencits, T. Bird, 
London. 

2809. Lamps, L. Niederhofheim, London, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 





614,881. Crzangr ror Water-TuBE Borvers, S. B. 
Murdock, Chicago, Ill.—Filed July 8rd, 1897. 

Claim.—A device for cleaning boiler tubes comprising 

a rotative shaft provided with a cutter having a 

circular cutting edge, said cutter being mounted to 





rotate on an axis arranged in a radial plane and at an 
inclination with respect to the longitudinal axis of the 
shaft and with its single point of contact with the tube 
at the greatest radial distance from the shaft. 


615,547. Hypravtic Riverine Macaine, £. Gravis, 
Camden, N.J.—Filed August 25th, 1897. 

Claim.—({1) The combination ina riveting or punchin 
machine, of a main cylinder having a piston with ri 
carrying a riveting tool or punch, a squaring device, a 
supplementary cylinder having piston with rod con- 
nected to said squaring device, a valve chest with 
valve for controlling the flow of motive fluid to and 
from the main cylinder, a valve chest with valve of 
less diameter than the first for controlling the flow of 
motive fluid to and from the supplementary cylinder, 
a lever connected to the stems of said valves, and pro- 
vision for operating said lever whereby it will have its 
fulcrum first upon the stem of one valve and then upon 
the stem of the other valve. (2) The combination ina 
riveting or punching machine, of a main cylinder 
having a piston with rod carrying the riveting tool or 
punch, a squaring device, a supplementary cylinder 


with piston having a rod connected to said squarin, 

device, a valve chest having a valve for controlling the 
flow of motive fluid to and from the main cylinder, a 
second valve chest having a valve of smaller diamctey 
than the first for controlling the flow of motive thuid 








to and from the supplementary cylinder, and a single 
operating lever engaging directly with the stems of 
said valves, whereby it fulcrums first upon one and 
then upon the other of said stems. 


615,691. Meruop or Manuracrurina Exxcraic 
Canixs, S. Z. de Ferranti, Holingwood, England, 
Filed December 28th, 1897. 

Claim.—(1) The method of manufacturing electric 
eables for electric light and power distribution which 
consists in first forming a circular stranded conductor 
passing the same between rolls to compress it to the 
shape of part of a circle in cross-section, insulating said 











conductor, and lastly laying a number of such con- 
ductors together to form an approximately cylind) ical 
cable asset forth. (2) The method of manufacturing 
electric {cables for electric light and power distriln- 
tion which consists in first forming a circular stranded 

ductor, pressing said conductor to the shape of 
a part of a circle in cross section, insulating said con- 
ductor with strips of sheet insulation laid longitu- 
dinally along said conductor, laying a number of such 
conductors together to form an approximately cylin- 
drical cable, and lastly covering said cable with a 
sheath, as set forth. 


615,731. Dynamo-xLecrric Macuine, W. M. Morey, 
Loughborough, England,—Filed Feb. 15th, 1897. 

Claim.—1) In a dynamo-electric machine, an arma- 
ture having each element of its winding arranged as 
a pair of coils or separate portions so disposed and 
connected that during the greater part of the revolu- 
tion the electromotive forces in the two coils or the 
separate portions are additive, while at the time of 
commutation they are in opposition. (2) In a 
dynamo-electric machine a Gramme armature having 
twice as many coils as there are segments of the com- 
mutator, the said coils being joined two in series so 
as form pairs of coils each of which pairs constitutes 
one element of the winding, the angular breadth or 
spacing between the two coils constituting each 
element being equal or approximately equal to the 
angular breadth or spacing between the edges of 
two adjacent magnetic poles of opposite polarity, 


[615,731] 
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so that while one coil is under th2 tip or end 
of one pole-piece the other is uncer the tip 
or end of the next following pole-piece of oppo- 
site polarity. (8) A dynamo-electric machine 
comprising a field-magnet having poles N 8 and an 
armature having an annular iron core 1 formed with 
longitudinal slots or recesses 2 in its periphery, 





commutator seg ts, and a G ig con- 
Perey | of a number of pairs of coils 3, 3a located in 
said slots or recesses and arranged at a distance apart 


such that while one coil is under the tip or end of one 
pole-piece the other part is underithe ip ox end of the 
next following pole-piece of opposite polarity, one end 
of each coil 8 being in communication with one seg- 
ment of the commutator and the other end of said 
coil being in connection by a conductor 8b with cue 
end of the corresponding coil 3a to that end of the 
next forward coil 8 that is communicated with the 
next segment of the commutator, substantially as 





described and shown 
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THE DUTIES OF NAVAL ENGINEERS. 
No, Il. 

We considered in the previous article more particularly 
the responsibilities of the chief engineer of a warship, and 
we will now turn our attention to some of his duties in 
connection with these responsibilities. Many people 
have witnessed the imposing sight which one of our 
battleships makes when steaming out of a harbour or 
past some fashionable seaside resort on a fine morning, but 
how few of those spectators have any thought for the 
elaborate preparations which are necessary before one of 
these huge masses can be set in motion. Many hours 
before this can be accomplished the captain has given 
orders to the chief engineer as to the hour of sailing; these 
orders have entailed the devoting of the best part of the 
previous day, or days maybe, in finally preparing the 
boilers, filling up with water, laying fires, applying many 
finishing touches to the machinery, and making a careful 
examination of the whole to see that everything is all 
taut, no screws loose, for the fact of one of these being out 
of place may be sufficient to bring abouf a disaster and 
cause delay—and than this latter in her Majesty’s service 
there are few crimes more heinous or more sure to bring 
the powers that be down about the ears of the chief 
engineer. All having been found to be satisfactory, 
whilst the rest of the ship’s company are peacefully or 
otherwise slumbering the engineering staff are on the move, 
for fires have to belighted several hours before the ship can 
start, as the operation of raising steam is a slow one, and 
has to be carried out gradually and with great care, so as 
to bring no undue strains on the machinery from too 
rapid expansion of the castings, kc. The countless valves 
and connections between the boilers and engines have to 
be opened, and this must be done under the personal 
superintendence of an engineer officer, usually the senior 
engineer; for here again disaster may occur if this duty 
is not performed with perfect exactness. By-and-bye 
as steam begins to rise, the various auxiliary engines, 
without which the monsters which propel the ship 
would be helpless, have to be started and gradually 
worked up to the required power. 

For the purposes of steaming, the engine - room 
complements are generally divided into three watches or 
divisions, so that one-third is on duty in the engine-room 
department at a time, the remaining two-thirds being off 
duty, or perhaps employed on deck about duties which 
are foreign to their special calling. Every man has to be 
detailed for some particular station, and has to know 
exactly where he is expected to be found by the engineer 
officers who may be on watch. Then the steam steering 
engine and gear has to be got ready and tried to see if it 
is in proper working order, for it may be that after even 
the most careful survey of an engine when cold and at 
rest, a different state of things may prevail when tried 
under steam, so that sufficient time must be allowed to 
put to rights any unexpected developments. The steam 
capstan ey aye have also to be got ready to heave inthe 
cable, and by this time the main engines will have been 
thoroughly warmed up and ready for action, when the 
chief engineer in person will submit them to a trial of 
short duration for his own satisfaction before reporting 
them ready to answer any demands that the captain may 
make upon them from the bridge. All being ready, follows 
the delicate manceuvre of taking the ship out of harbour, 
during which time the chief engineer himself watches the 
actions of his subordinates in the starting, stopping, or 
reversing the engines,as may be ordered to direct the 
ship’s course safely in avoiding obstacles and collision, 
and not until she is fairly set upon her course, at a given 
speed and clear of danger, does he entrust the charge of the 
machinery to the engineer or assistant-engineer officer of 
the watch. All these officers keep watch in the engine- 
room, so far as the numbers of them will permit, of from 
four to eight hours per day each, £0 as to ensure the 
engines being placed in charge of an officer as much as 
possible. The juniors who have had no previous 
experience in this line have, of course, to be trained and 
instructed in their duties, as also have the young engine- 
room artificers—or mechanics—in the duties of properly 
feeding the boilers with water and the business of the 
boiler-room generally, also in tending the bearings, 
regulating the engines and manipulating them. The 
young stokers, of whom a newly commissioned ship carries 
no less than one-third of her total complement, and who 
are often fresh from the drill ground, and have probably 
never seen a boiler before, have all to be instructed in the 
art of firing the furnaces, upon which the speed of the 
ship and the economical expenditure of the coal so entirely 
depends. Many people think that anyone can throw coal 
into a furnace; so they can, but to do this so as to get the 
greatest efficiency out of the coal, which is the very life of 
the ship, is a matter of training and experience, and as 
the coal is the source of the energy which drives the ship, 
so are the chief engineer and his assistants the sources of this 
training and knowledge. Upon the success of their efforts, 
both in respect of training the staff and of keeping the 
machinery, &c., of the ship in a thoroughly efficient 
condition, must, in the day of battle, depend the result; 
for a breakdown in almost any particular, probably an 
apparently trifling one, would disorganise the whole and 
lose the day; and should the ship fail in her speed, she 
must inevitably be rammed or torpedoed, or fall a prey to 
the enemy. And here will it be instructive to point out 
what authority is vested in the naval engineer officers to 
enable them to control their staffs so as to be in readiness 
for all emergencies. 

Any impartial reader must admit that the chief engi- 
neer’s authority over his department should be, beyond 
question, to enable him to carry out his arduous and 
important duties in a thoroughly efficient manner, with 
satisfaction to himself, and so with satisfaction to his 
great trust. But is this the case? Distinctly not. Any- 
one who cares to peruse the Queen’s regulations and 
Admiralty instructions on the subject will there see 
that the chief engineer’s responsibilities as regard the 
matériel placed in his charge are explicit ; but not one 





word will be found indicative of any authority whatsoever 
over his personnel, And why is this? Simply because 
he is classed as a “civil branch” officer, and conse- 
quently cannot assume any legitimate command of men, 
which is only conceded to executive officers. He is not 
placed in the position to give an order on his own account, 
to his men absolutely, without fear of his order being 
disobeyed or questioned. It will be well if all who are 
concerned in our national defence and security will most 
carefully consider what this might lead to in a naval 
action—panic, confusion, perhaps complete disorganisa- 
tion in the engine-room department, upon which the 
safety of our ships depends. Obedience and respect are, 
after all, but based upon the fear of punishment; if an 
order given by a naval engineer officer to a man of his 
department be disobeyed, can he award the punishment 
for such an act? No. His only remedyis by either 
threatening to report, or by actually reporting the 
offender to the executive officer; and by such a course 
his self-respect, insomuch as he knows himself to be a 
competent judge, and capable, by virtue of his practical 
experience and brains, of dealing with such offences, and 
the respect in which he is held by his men are both 
lowered. 

The opinion in many minds undoubtedly exists that the 
duties of naval engineers are confined to what is 
popularly understood as engine driving pure and simple ; 
to assist in dispelling such an idea, if what has been 
previously stated has not already done so, it may be as 
well to emphasise the fact that these officers are a 
highly scientific body, and very highly trained, both in 
the theory and practice of their profession, including all 
the intricacies of engine design. This last is very fre- 
quently called into play, for they have often, by their 
knowledge of design, combined with resource, to over- 
come many inherent weaknesses in the machinery under 
their charge, which often develop themselves after the 
ships’ have left the contractors or dockyard hands ; for it 
is ay Soong in marine engineering to foresee all that 
may happen, and unless these evils can be efficiently 
remedied the ship will never realise the expectations of 
her original designers, who are also naval engineer 
officers specially selected for their conspicuous abilities 
to hold appointments at the Admiralty and the royal 
dockyards for these particular duties. 

To return to the subject of duties at sea, the chief 
engineer has frequently to visit the engine-room during 
the day, and also by night if occasion require, to see that 
his orders are being properly carried out, and that 
nothing is being done that might impair the efficiency of 
the working parts, and he has to be most particular as 
to how the coal is being consumed. If his ship forms a 
component of a “fleet in being,” he will have to prepare 
before 8 a.m. every morning, for signal to flagship, the 
exact amounts of this commodity expended for all the 
various purposes of the ship in detail, and should these be 
considered excessive he will be called upon for satisfactory 
explanations. All such signals, and, in fact, all matters 
appertaining to the machinery of the fleet, are scrutinised 
by the chief engineer of the flagship, who acts as engineer 
adviser to the admiral, but who for some reason difficult 
to understand is not a member of the admiral’s staff. It 
would be more in accordance with the importance of this 
officer’s position if he were placed on the staff, and he 
might then very well be granted the temporary rank of 
captain, by which means he would always be junior to the 
captain of his own ship and senior to all other engineers 
in the fleet, and by being on the admiral’s staff the 
difficulty arising from an officer of four stripes messing in 
the ward-room would be.obviated. This, of course, could 
only come about by an altered condition such as the 
naval engineers are asking for. 

Space will not permit us to deal in this article very 
fully with the duties of the engineer officers on watch, 
and it will perhaps suffice to say that the safety of the 
ship and her performances are for the time being in their 
hands, and depend upon the way in which they carry 
out their duties. They are, of course, acting under the 
chief engineer, and have to ensure his orders being 
carried out, and to see that every member of the staff on 
watch is at his post, tending to bearings, firing up, 
regulating the supply of feed-water to the boilers, 
watching the distillers and auxiliary engines generally, 
and to see that there is no neglect of duty on the part 
of anyone, for the consequences of this might be serious. 
They have also to take and work out the indicator 
diagrams, and see that all the appliances for economisin 
coal are adjusted to a nicety; that all orders receiv 
from the bridge are promptly executed, and that the 
ship’s speed is uniformly maintained, and that all the 
numerous records required by the Admiralty are system- 
atically and conscientiously taken, and, above all, that 
nothing of an undesirable nature takes place in con- 
nection with the machinery, which by their judgment or 
forethought might be avoided; and they will also have 
to superintend any repairs to parts, not actually in 
motion, that may be going on at the time. But in 
addition to their duties whilst on watch, they will also 
have, when off watch, to carry out their duties in connec- 
tion with the special section of the whole that has been 
allotted them. Thus, if the ship be going to target 
practice, or heavy-gun drill, they will have to prepare 
and supervise the working of the hydraulic machinery, 
without which the guns and their numerous appurten- 
ances cannot be moved; or, again, torpedo practice 
may be the evolution, when air-compressors will have to 
be got to work to charge the torpedoes, whose adjust- 
ments have been previously tested by them, and the 
submerged torpedo-discharge tubes to prepare, and so on. 
Or if it be that a 24-hours’, or longer, trial of the 
machinery at high speed is to be made, the services of 
these officers will be very specially in demand in the 
engine and boiler-rooms. There are other duties of a 
nature somewhat foreign to engineering as generally 
understood, which these officers have also to perform to 
occupy their spare time; but these we shall have to 
consider in a future article. 





COAST TELEGRAPHIC COMMUNICATION. 
By CuarLes Bricut, F.R.S.E., A.M. Inst. C.E. 
HISTORY. 

A.rHouGH electrical communication with lighthouses 
and light vessels has been « subject of discussion for a 
number of years, but little has been actually done in that 
direction. We have, in fact, scarcely emerged from the 
experimental stage in this class of work. 

Let us pass in review the state of affairs as regards 
operations of this character so far carried out. In 1870 
an essay was made to establish a floating telegraph sta- 
tion off the Land’s End. The Telegraph Construction 
Company was the promoter of this enterprise, besides 
carrying it through in every particular. In the first . 
instance Capt. Burrows was the principal moving spirit 
in the scheme. ; 

The Brisk, an old corvette, was fitted up with a tele- / 
graph cable, towed out to a position some fifty miles from 
the shore, and anchored in sixty fathoms of water, using 
a four-ton Martin’s anchor, and 400 fathoms of chain. 
The telegraph cable, we are told, was taken to the mast- 
head, and when the vessel rolled the cable beat so 
heavily against the ship’s side that it was injured con- 
siderably. When the ship swung to the tide the cable 
had to be lifted over the vessel, the consequence was that 
it frequently fouled the chain and was broken. 

This experiment was maintained from April 14th to 
June 16th, 1870. No dependence could be placed in the 
communication, as the cable was never in a satisfactory 
condition for more than a few days together. Some 
£15,000 was expended over this experiment. The 
experience gained led to the introduction and adoption 
of Bedwell’s hollow-swivel device—patent No. 367 of 
1876—in subsequent trials. By this plan the telegraph 
cable is drawn through the centre of a mooring swivel 
having a hollow spindle. From this revolving swivel 
one or more chains lead to the moorings in a downward 
direction; in an upward direction a chain, or chains, 
lead to the inside of the vessel in the ordinary manner. 
The end of the electric cable below the vessel is passed 
up through the hollow swivel, over a sheave to inboard 
the vessel in such a way as ensures it always being a 
certain distance from the mooring chain. It so avoids 
chafing with it. To prevent the cable from being 
injured by the swinging of the vessel with the tide, 
which occurs four times each day, a sufficient quantity 
of cable is wound on a revolving drum placed in a re- 
volving frame. The whole, or any part of the apparatus, 
may be kept in a tank containing water. The chain 
which is wound on the drum may be paid out in the 
event of it being necessary to veer the ship’s chain 
cable. 

From 1870 to 1884 nothing further was attempted in 
the direction of lightship telegraphic communication. 
In the early part of the latter year a telegraph cable was 
established by the Telegraph Construction Company 
between the Sunk lightship and Walton-on-the-Naze. 
The vessel was of 189 tons; builders’ measurements, 
90ft. long by 21ft. 6in. broad, and 10ft. deep. 
This ship proved to be too small for the purpose; 
she shipped much water in heavy weather, and was 
severely strained at the bows through the extra weight 
of a heavy swivel and the tension of taut chain bridles. 
Moreover, in heavy gales, spray would at times entirely 
eclipse the light, owing to the ship being pinned down by 
her moorings and pitching heavily. The moorings consisted 
of two lengths of 1}in. chain lying east and west, form- 
ing two arms, with a Bedwell swivel at the junction. The 
anchors were of two and three tons respectively, of the 
mushroom type. The depth at high water was ten 
fathoms. 

It was originally intended to thread the telegraph cable 
through a double-chain cable of special construction as 
designed by Mr. F. R. Lucas—patent No. 3463, of 
1881. One of the main features in this patent was 
the ingenious swivel or revolving joint for the cable 
there suggested. This revolving joint was of such 
construction as always to permit of the cable revolving 
freely in either direction, and so allowing its turns to 
run out, besides providing for the movement of such 
parts—within certain limits—in any direction, at all times 
preserving the electrical continuity and insulation of the 
conductor. Thus, by means of this novel arrangement, 
the telegraph cable could be relieved of the turns or 
twists occasioned by the ship swinging to the tide, 
without in any way interfering with its electrical duties. 
It was found, however, that this cable presented great 
difficulties in manufacture. 

Moreover, it was thought that the incessant hammer- 
ing involved would tend to affect injuriously the electric 
cable within ; and it is certainly quite possible that the 
vibration here entailed might be the cause of disintegra- 
tion in the conductor, or dielectric, at the joints. Sub- 
sequently a steel wire mooring cable was adopted, with 
the ordinary electric cable—of light type—inside. This 
did not prove a success, three or four breaks occurring 
between December, 1884, and March, 1885. In March, 
1885, the steel mooring cable was replaced by ordinary 
chain, and a light type telegraph cable used for con- 
necting up on board and veering with. This cable was 

assed through the hollow spindle of the swivel already 
p soar Her and 200 fathoms of it kept wound on a 
revolving drum. In this connection it may be mentioned 
that the late Captain Robert Halpin, R.N.R., has pointed 
out that it is only within 50 or 60 fathoms of a lightship 
that any damage occurs to the telegraph cable. 

It would be altogether exceeding our scope to go 
further into the details of this early experiment of 
telegraphic communication with the Sunk lightship. 
Suffice it to say that the contractors and every one 
concerned did their utmost to make it a success. 
The result, however, could hardly be looked upon with 
favour, there being as many as ninety days of interrup- 
tion during two years. The experiment was begun in 
December, 1884, and after maintaining it at heavy 
cost for a year, was handed over by the contractors 
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to the Trinity Board in March, 1886. The pioneer 
work done by the Telegraph Construction and Main- 
tenance Company in this matter must never be 
forgotten. It has, moreover, been most useful in a 


general way as the only data to work upon in similar | 


undertakings. 

The communication between the Sunk and the shore 
was both telegraphic and telephonic, the telephone being 
preferred ; indeed, this popular instrument proved by 
far the most useful, and could be used when both the 
“ Morse”” and Wheatstone’s A.B.C. were unworkable. 
Next in usefulness to the telephcne was the A.B.C., 
the ‘‘Morse” recorder being practically never used 


in ordinary work. The length of the cable was nine | 


nautical miles, and the distance over ground was 
88 nautical miles. 

There were four extra men employed on board the 
Sunk, but it does not follow from this that any extra 
hands would be required as a rule, for it was only 
necessary in this experiment on account of the antiquated 
form of windlass, and the frequent kinking of the cable, 
involving periodic repairs. All the men employed were 
regular lightship hands. Those singled out for tele- 
graphic duties and cable repairs showed great aptitude in 
acquiring the details of the work, as regards jointing, 
splicing, and using the instruments. Though going a 
long way to meeting the difficulties to be contended with, 
the plan of passing the telegraph cable up over the bows 
of the lightship through a hollow revolving swivel was 
not found to be as perfect as was expected previous to 
the Sunk experiment. Means may yet be discovered by 
which the difficulties then experienced will be overcome. 
Meanwhile it may be remarked that the very reason why 
telegraphic communication with a lightship is required 
at all is due to the somewhat frequent occurrence of 
wrecks in the immediate vicinity, the lightship itself 
being very often placed on a reef of some 
sort. If, moreover, a strong current prevails, 


| AMERICAN PADDLE-WHEEL STEAMERS WITH 
BEAM ENGINES. 
No, X. 


| ‘THE Providence and Stonington Steamship Company 
| operates two lines of steamers on Long Island Sound. 
| The Providence Line, established in 1822, runs from New 
| York to Providence, 185 miles, with rail connection to 
| Boston, 44 miles. The Stonington Line, established in 
1887, runs from New York to Stonington, 125 miles, with 
| rail connection to Boston, 94 miles, and to various other 
points. These lines, like the Fall River Line, are now 
under the control of the New York, New Haven and 
Hartford Railroad Company. 
Two of the famous old steamers of the Providence Line 
| were the Massachusetts and Rhode Island, built in 1836. 
The Massachusetts was considerably larger than the 
boats which preceded it. It was orginally 202ft. long on 
the deck, 30ft. beam, and 12ft. deep in the hold. Ina 
few years, however, it was lengthened, increasing its 
tonnage from 626 to 920 tons. It had two copper boilers, 
placed on the guards forward of the paddle-boxes, supply- 
ing steam to two separate beam engines of 145-horse 
power. Each engine had a cylinder 44in. by 108in., and 
drove a paddle-wheel 21ft. 6in. diameter. The first trip 
from New York to Providence, 185 miles, was made in 
13 hours 82 minutes. The Rhode Island was 211ft. 
long on the deck, 28ft. beam, and had a steeple engine of 
350-horse power. It made its first trip of 185 miles in 
12 hours 24 minutes. In 1837 this steamer commenced 
| running from New York to Stonington, on the completion 
of the railway extension from Providence to that point. 
In 1876 two new steamers with the same names were 
built for this company, and are still in service. The 
Massachusetts, of which a view is shown in Fig. 49, is 


The boilers are connected to two steam drums, from 
which any boiler may be shut off. The two smokestacks 
or funnels are 8ft. in diameter, and are placed fore and 
aft. The engine can make twenty-four revolutions per 
minute, and at twenty revolutions per minute it gives 9 
speed of 19} miles per hour. 

Steam steering gear is used. Besides the ordinary 
steam and hand pumps to supply water for extinguishing 
fires, there are steam pipes run to all parts of the vessel, 
so that steam can be used for the same purpose. The 
dining-room is on the main deck, and the saloon has two 
tiers of state-rooms, the upper tier opening upon a gallery 
around the saloon. There are 200 state-rooms which 
accommodate two persons each, and also a number of 
larger rooms. There are also berths for 220 cabin pas. 
sengers. The saloons, state-rooms, &c., are heated by 
steam, and were originally lighted by gas, but the electric 
light has since been introduced. 

The crew consists of twenty-six men in the deck depart. 
ment, thirty in the engineers’ department, and thirty-four 
in the stewards’ department, or ninety men inall. The 
| cost was about £100,000, distributed as follows :—Hull, 
| £24,000; machinery and boilers, £36,000; joiner work, 
| £18,000; furniture and equipment, £22,000. 

The Rhode Island is of very similar construction, 325ft, 
| long, 45ft. beam, and 80ft. wide over the guards. The 
| hull is 16ft. deep, with a draught of 10ft. The engine is 
| rated at 2500-horse power, a has a cylinder 90in. by 
| 12ft. It drives paddle-wheels, 37ft. 6in. diameter and 
| 12ft. wide, at seventeen revolutions per minute, giving a 

speed of 16 to 17 miles per hour. The average speed is 
about 14 to 15 miles per hour, with a coal consumption 
| of three tons per hour. 
| A paddle-wheel steamer named the Connecticut, having 
an oscillating engine, was built in 1889. The engine was 
disabled in July, 1896, and the steamer has not been put 








as is not uncommonly the case, the cable is 
liable to get shifted, and twisted up with the 
lightship moorings. 

It has been suggested by Mr. H. Benest, 
A.M. Inst. C.E., that the cable might suitably 
stop short of the lightship, by its end being 
taken up toa buoy within such a distance of 
the vessel as would be outside her range 
of swing. According to this plan the buoy 
would be constructed with a central hawse 
for the telegraph cable to pass through. 
There would also be other hawse pipes for 
its moorings, which should be carefully 
carried out in different directions, and at 
some distance from the electric cable. The 
conductor of the cable would, in this device, 
be led into a water-tight box on the upper 
part of the framework of the buoy, to make 
connection with a lighter type of veering 
cable, which should extend from the light- 
ship to the buoy. On board the lightship 
some length of the veering cable could be 
kept on a drum, which drum could be 
mounted on a traveller, free to run right 
round the ship on the bulwark rail. The 
signalling instrument would require to be 
disconnected when necessary to run the 
drum from one side of the ship to the other 
when swinging. In order to keep the cable 
in its normal state as regards lay, the drum 
should be pivoted. Respecting the class of 
buoy for this purpose, the Trinity House 
have of late years adopted one which might 
prove suitable. It is of peculiar shape, 
having a cylindrical belt round its cireum- 
ference near to the base, which has the 
effect of producing great steadiness. Within 
recent times, experiments have been mace with some 
success in the direction of communicating telegraphically 
through ordinary iron chain. By this plan ordinary 
electric cable might terminate at the mooring of a 
light vessel and her own chain be left to complete the 
circuit. The chain cable being practically a bare 
conductor, the external presence of rust—or paint— 
would be a distinct advantage, inasmuch as it would 
play the part of an insulator. An ingenious form of 
electrical swivel has been devised by Mr. James 
Wimshurst, F.R.S., for avoiding the kinks in cables 





attached to moored lightships swinging with the tide. | 


It was exhibited at the annual conversazione of the 
Royal Society in 1894, and might be useful in this 
connection. Mr. Wimshurst’s device does not, however; 
in any way meet one serious source of trouble—that of 
—— wear and tear on the bottom, due to rise and 
fall. 
For further and full particulars regarding the work 
already done—and which it is proposed should be done—in 
this direction, the reader is referred to the Blue-book of 
the Royal Commission on Lighthouses and Light Vessels. 
This Commission commenced sitting in 1892, and has 
only lately completed its periodic deliberations. In the 
result, it has issued five reports, respectively in 18938, 
1894, 1895, 1896, and 1897. The Commission paid a visit 
to Denmark in 1896 to inspect the very complete tele- 
graphic arrangements with light vessels and lighthouses 
on that coast, subsequent to which they drew their final 
report on this all-important question. - The reader’s 
attention may also be called to a paper on ‘‘ Coast Tele- 
graph Communication,” read before the Balloon Society 
in 1892, by Mr. Benest. 
(To be continued.) 








TENDERS INVITED.—The Foreign Secretary has received a 
despatch from her Majesty’s Consul at Amsterdam stating that 
tenders are invited by the Netherland Ministry for the Colonies for 
the delivery of 4908 tons of steel rails, wheels, axles, and iron- 
work for goods, timber, cattle, and open wagons for the State 
Railways of Java. Particulars are to be obtained from Mr. Nyhoff, 
publisher, the Hague, at the cost of 4f. 50c. (7s. 6d.) The tenders 
should be received at the Hague by March Ist, 








Fig. 49-STEAMER MASSACHUSETTS, PROVIDENCE LINE, LONG ISLAND§&’SOUND 


, 350ft. long, 80ft. wide over the guards, 16ft. deep in the 
hold, and of 3500 tons. It was built at Greenpoint, 
and launched in September, 1876, its launching weight— 
without machinery or joiner work—being 1000 tons. It 
was put in commission on May 7th, 1877, and is still in 
regular service. The hull is of wood, with frames of white 
oak, cedar, and locust. The floor timbers are also of 
white oak; sided, 9in.; moulded, 18in. The top timbers 
are of locust and cedar, sided 7in. There are eleven 
keelsons of Georgia pine, extending the entire length of 
the vessel. The main keelson and eight sister keelsons 
are 13in. by 26in., and the two bilge keelsons are 14in. 
| deep. Besides these, there are the engine keelsons, 
60ft. long, 3ft. wide, and 5ft. 3in. deep, built of oak and 
| pine timbers. The ten bilge strakes are of Georgia pine, 
Yin. by 1lin., and the ceilings and clamps are of the 
| same material, 6in. thick. The spaces between the 
| frames are filled in solid up to the turn of the bilge. 
| The deck beams vary in size from 8in. by 8}in. to 15in. 
| by 18in., and are of white pine, as are also the 3}in. deck 
| planks. The frames are connected by diagonal straps of 
| iron in. by 4in., spaced 4ft. apart. The skin planking is 
| of white oak, 3}in. thick in the bottom, and 4in. at the 
sides and tops. The stringers are of Georgia pine, 6in. 
thick, three strakes in depth. The hog frames extend 
the whole length of the vessel, and rise to a height of 
40ft. above the main deck. There are also five masts, 
18in. diameter, and 67ft. high, which are connected to 
each other and to the hull by iron stay rods 2in. diameter. 

The guards are protected from direct blows of the 
waves by latticed or grated sponsons, built upon the 
struts which support the guards. 

The engine has a cylinder 90in. by 14ft., with the 
Sickles adjustable cut-off valve gear, and tubular surface 
condensers, the water for the latter being circulated by a 
centrifugal pump having a capacity of 6000 gallons per 
minute.. The same pump is also available for bilge or 
wrecking purposes. The paddle-wheels are 39ft. Tin. 
diameter. There are six Scotch marine boilers of steel, 
12ft. Sin. diameter, each boiler having three furnace flues 
3ft. 4in. in diameter. They are placed athwartships, in 
the hold, with the fore-and-aft fire-room between them. 





in commission since that time. Now that this line has 
also come under the control of the railway company, 
some of the boats of the Fall River Line—its former 
rival—have been put in service on this route. 

Under the present service, the east-bound steamer 
leaves New York at 6.15 p.m., stops at Newport from 
4.15 to 5 a.m., and arrives at Providence at 6.30 a.m. 
A special express train for Boston leaves the steamboat 
wharf at 7.35, and is due at Boston, 44 miles, at 8.45 a.m. 
Going westward, the boat express leaves Boston at 
6.40 p.m., and is due at Providence at 7.50 p.m. The 
steamer leaves at 8 p.m., and arrives at New York at 
7 a.m. next morning. 

The Stonington Line was operated for about twenty 
years, and until 1892 by the paddle-wheel beam-engine 
steamers Stonington and Narrangansett. They were 
262ft. long over all, 40ft. moulded beam, and 69ft. wide 
over the guards, with a tonnage of 1634 tons. The engines 
had cylinders 72in. by 12ft., and consumed about 
22 tons of coal on the trip of 125 miles. In 1892 this 
line introduced screw steamers, and since then other lines 
have adopted similar steamers with single or twin screws, 
but mainly for shorter trips. 

The steamers City of New York and City of Boston 
were built in 1860 for the passenger and freight service 
between New York and New London, 120 miles, connect- 
ing at the latter point with various railway lines. Draw- 
ings of the engine of the former vessel were exhibited by 
the American Society of Civil Engineers at the Paris 
Exhibition of 1878, and the vessel was described in a 
report made by a committee of the society. 

Each steamer was 305ft. long, 38ft. 8in. beam, and 
12ft. 4in. deep in the hold. The hull was of wood, 
designed by Charles W. Copeland, superintending engi- 
neer for the steamboat company, and was built by 
Samuel Sneden. It was stiffened by the timber trusses 
or “hog frames” already referred to, and the frame of 
the hull was strengthened by diagonal straps of flat bar 
iron. The upper ends of the straps were riveted to a 
longitudinal iron bar extending the whole length of the 
vessel just below the deck beams. The lower ends 
terminated some distance below the floor heads. The 
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diagonals were ri veted together where they crossed each 
other, and were bolted to every timber. ; ; 

Fach steamer had a condensing beam engine, designed 
by Mr. Copeland, and built by the Novelty Ironworks. 
The cylinder was 80in. by 12ft. with balanced poppet 
valves operated by the Stevens cut-off and the Sickles 
heart or cam motion, with counterbalance weights, to 
enable the engine to be worked by one man. The engine 
made an average of 17 and a maximum of 19} revolutions 
per minute, and drove paddle-wheels 38ft. 8in. diameter, 
having buckets 9ft. 8in. long and 2ft. 4in. wide. Return tube 
boilers were used, burning anthracite coal, forced draught 
being supplied by Dimpfel fan blowers. A donkey boiler 
supplied steam for heating the cabins and for other pur- 
poses when the main boilers were notinuse. The average 
coal consumption was 17 tons per trip during the first 
few years, but later increased to 19 tons. There were 
82 private state rooms and 269 berths, and the steamer 
usually carried a full complement of passengers and 250 
to 300 tons of freight. 

The City of Worcester, of the Norwich Line, has made 
the trip of 120 miles in 6 hours 5minutes. She was built by 
Harlan and Hollingsworth in 1881, and is of 2500 tons. 
She is 325ft long on the water line, 340ft. over all, 46ft. 
beam, and 80ft. wide over the guards, with a depth of 
16ft. 3in. from top of deck beams to base line. The hull 
is of iron, the plating being ,‘;in. and in. thick, with 14in. 
for the sheer strake. She has six water-tight bulkheads, 
and the interior of the bottom is covered with Portland 
cement. Jron is used in the gallows frames for the 
engine, for the wheel casings, and the engine-room 
sheathing. The engine has a cylinder 90in. by 12ft., 
with the Stevens cut-off, and the paddle-wheels are 38ft. 
diameter, with buckets 11ft. long. Steam is supplied by 
three boilers, 37ft. 6in. long, 12ft. diameter, and 13ft. 
wide, with a total grate area of 550 square feet, and a 
heating surface of 9300 square feet. The working steam 
pressure is 50 lb, For fire protection there are nine 
fire plugs on the main deck, eight in the saloon, four in 
the hold, and four on the hurricane deck. The 
piping is kept full by two steam pumps with a donkey 
boiler, and 1450ft. of hose is kept attached to the 
plugs. 








THE PROGRESS OF ALUMINIUM. 





Some two years having elapsed since we published a 
series of articles upon the manufacture and utilisation of 
aluminium and its alloys, we may now perhaps be allowed 
to return to the subject in order to see what progress, if 
any, has been made in the industry since the beginning of 
1897. The time of penning our previous remarks was a 
very busy one with aluminium propagandists, especially 
the journalistic variety. It was scarcely possible to take 
up a newspaper or magazine without discovering some 
marvellous account of the new metal, wherein the credu- 
lous reader might learn that aluminium was stronger or 
weaker, lighter or heavier, cheaper or dearer than any- 
thing else ; and that it was evidently pre-ordained to re- 
place sodium, or zine, or steel, or lead, or platinum, or 
gold. Thetechnical periodicals naturally had a far acuter 
sense of their responsibilities, and the cynical student 
might easily read between the lines of many of their 
articles a curious unanimity of opinion that aluminium 
was a most useful and valuable metal, ought most cer- 
tainly to be adopted at once and in large quantities—pre- 
ferably in some other trade first. The optician pointed 
out that aluminium was his earliest love, but being too 
soft to carry a good screw, he must sadly resign his claims 
in favour of the typewriter maker, whose instruments 
were outrageously heavy. The typewriter manufacturer 
regretted that aluminium was too elastic for him, but it 
was eminently suited for the shipbuilder; and so on. 
The boom has now almost ceased ; the irrespon- 
sible writer has found a fresh craze, and in spite of its 
ill-treatment at the hands of the Press, whose caresses 
might readily have smothered it, aluminium has proved 
one of those sturdier children, capable of surviving the 
ignorance of parents and the diseases of infancy; and it 
is now ready to hold its own, not against all comers, but 
against “ persons of its own size.”’ 

In 1897 we stated that there were five distinct firms 
engaged in its manufacture, that they all employed 
practically the same method, and—assuming rashly the 
prophet’s mantle—that there seemed no prospect of a 
successful rival. Hitherto our forecast has proved 
correct. Aluminium is still won by electrolysing a bath 
of purified alumina, prepared from bauxite, dissolved in 
molten eryolite, or some similar double fluoride of the 
metal; and as time goes on there appears even less 
danger of this Héroult-Hall process being superseded. 
At the time of writing, three schemes had been lately 
brought forward, which we criticised and rejected ; 
nothing further has been heard of them. Shortly after 
going to press a yet further plan was described with 
some circumstance of detail in the Journal of the Society 
of Chemical Industry—March, 1897—by H. S. Black- 
more. He proposed dissolving or suspending alumina in 
a molten bath of alkali sulphides, fluorides, or chlorides, 
and passing in a current of carbon bisulphide vapour, in 
order to convert the aluminium oxide into a sulphide. He 
also outlined, as a necessary part of his process, a method of 
producing the bisulphide, by means of which the cost and 
trouble of preparing this reagent should be brought 
within reasonable limits. The aluminium sulphide was 
either to be reduced electrolytically, or its solution in one 
of the above-named salts treated with molten iron run 
in through a fire-clay sieve, so as to break it up into a 
kind of rain. We have already discussed the feasibility 
of manufacturing aluminium by electrolysis of the 
sulphide; and we have no reason to alter our previous 
Opinion, that the extra labour and expense involved in 
preparing it would neutralise the economy possible 
during its reduction to the metallic state. The idea of 
reducing aluminium sulphide metallurgically with iron is 
y no means new; but the most conclusive argument 





against its commercial utility lies in the fact that although 
Mr. Blackmore stated that his process had gone beyond 
the experimental stage, and that it would immediately be 
in operation on the large scale, we have yet to learn 
that non-electrolytic aluminium is on the American 
market. In fact, since February, 1897—the date of Mr. 
Blackmore’s communication—the Héroult-Hall process 
has not been attacked seriously. 

Since the publication of our last article in May, 1897, 
additions to the original literature of aluminium have not 
been very copious; and, probably, the only contributions 
of much all-round importance have been a paper read 
before the London section of the Society of Chemical 
Industry, in March, 1898, by Mr. Wallace, the chairman 
of the British Aluminium Company ; and a communica- 
tion to the Institution of Mechanical Engineers, read last 
summer by Mr. Ristori, the managing director of the 
same concern. The latter of these consisted essentially 
of a description of the rolling mills and foundry for crude 
aluminium built by the British Aluminium Company, at 
Milton, Staffordshire, a brief réswmé of the methods 
adopted in working up the metal into its final shapes, 
and a sketch of its more important uses. The former 
contained a description of the Héroult process, a short 
history of aluminium, and an account of its physical and 
chemical properties ; the two together, therefore, forming 
a more or less complete survey of general knowledge 
respecting aluminium and a few of its alloys. Consider- 
ing them accordingly as a single monograph, we notice 
one striking feature. This is almost the first occasion 
during the life of aluminium that a fresh communication 
on the subject has not been made with the aim of intro- 
ducing some totally new method of production to the 
affrightedears of existing manufacturers and shareholders. 
Without looking at the matter solely, or even principally, 
from the standpoint of the British Aluminium Company, 
this state of affairs is highly satisfactory. Mr. Wallace’s 
remark that the Héroult process has absolutely no com- 
petitor only bears out our own earlier-expressed view. 
The makers are settling down to steady routine work, 
and are turning out their product at a fairly calculable 
price ; so that they merit attention at the hands of those 
engineers who desire a light and non-corrodible metal or 
alloy. One of the most prominent trains of thought 
running through Mr. Wallace’s paper, if we may 
say so without disparaging the remainder, is a feel- 
ing of gratification at being the mouthpiece of the 
first company to exploit water-power on a large 
scale in the United Kingdom. Niagaras and Schaff- 
hausens do not exist in all parts of the world; it is not 
se roy everywhere to form reservoirs capable of 

olding 4000 million gallons ; nor is it given to everybody 
to purchase the water rights over twelve square miles of 
country. Yet there is surely more than one district in 
Great Britain which would repay a careful study of rain- 
fall and contours, with the aim of erecting turbines and 
dynamos to carry out some electro-chemical operation. 
There are many, perhaps an increasing number, of 
industries in which the power absorbed forms a very 
appreciable proportion of the total cost of the marketable 
product; and if the employment of a waterfall which can 
be worked, as Mr. Wallace finely says, ‘‘ without fear of 
exhaustion as long as the sun continues to shine and the 
rain to fall,” shall reduce the energy bill to “‘ a fraction” 
of its existing dimensions, it behoves every such manu- 
facturer to be on the alert, before all the best localities 
are occupied. The utilisation of water power in this 
country for electric lighting has not been an unqualified 
success ; but conditions here are widely different. An 
electrolytic process goes on quietly and uniformly 
throughout the week; it knows nothing of fog; of 
“early closing ;” it takes no thought of night and day. 
Questions of freight, &c., have, of course, to be con- 
sidered. But water carriage is cheap; the manufactured 
substance usually weighs less than the raw materials, 
and it may often pay to erect the plant near to the 
sources of supply or power, rather than close to the 
consumers’ market. The British Aluminium Company, 
therefore, deserves every credit for demonstrating that, 
although it has a monopoly in the preparation of 
aluminium, yet coal cannot be regarded, even in Scotland, 
as the only available source of industrial energy. 

The efficiency of the Héroult process seems steadily to 
be rising. The actual yield of metal is quoted by 
Wallace at 11b. per 12 E.H.P. hours; the working tension 
of the current at from 3 to 5 volts; the temperature 
of the bath between 750 deg. and 850 deg. Cent. 
Thomson’s latest determination of the atomic weight of 
aluminium is 26°77 (H=1), which is notably lower than 
that obtained by previous observers; and accepting this 
figure, the electro-chemical equivalent of aluminium 


becomes log. 596697 grammes per coulomb. The lowest 
temperature at which Richards has recorded the theoretical 
voltage of liquid alumina is 900 deg. Cent., when it is 
3°05 volts; deducting the heat of formation of carbonic 
oxide expressed in electrical units (=0°65 volt), the net 
voltage of the Héroult cell for electrolysis alone becomes 
2:4; so that the theoretical output of aluminium per 
E.H.P. day of twenty-four hours is 5-487 1b. Taking the 
mean of Wallace’s voltages (4°0) for the normal strength of 
the current, the energy efficiency of the process works out at 
36°45 per cent., and the current efficiency at 60-07 per cent. 
On a previous occasion, dealing with the manufacture in 
the United States, we gave the figures of the identical 
Hall process as being 22°7 per cent. and 40°6 per cent. 
respectively. These were calculated from the conven- 
tional voltage—for alumina—2°8, and the older atomic 
weight 27°02; but as the two differences tend to neutra- 
lise one another, the American and the English results 
may safely be compared together, and so a fair insight 
can be gained into the progress of the aluminium in- 
dustry, even during the last two.or three years. This 
is still more strikingly brought out from the practical 
side by Wallace’s statement, that in 1890 40 tons of 
aluminium were made and sold at £1083 per ton, as 
against 2500 tons in 1897, selling at £148 per ton; whilst 





at Foyers they are able to manufacture the metal more 
cheaply than either at Neuhausen or Niagara, although 
the two latter firms have had considerably longer 
experience. 

In the year 1892 a pamphlet entitled ‘“‘ Proposals for 
Utilising Water’ Power in Southern India” was issued 
by Professor Chatterton, of the College of Engineering, 
Madras, whose idea was that part of the energy pa 
curable from the Periyar Irrigation Works should be 
devoted to the manufacture of aluminium, using as ore 
the enormous deposits of corundum which occur in the 
southern parts of that country, and which have been 
exploited for generations as a source of emery. Chatter- 
ton considered it probable that 40,000 tons of this 
corundum could be obtained per annum, at a cost not 
exceeding £10 per ton; but he suggested that should this 
material prove unsuitable for reduction, bauxite might 
be imported from Europe or elsewhere, which, he thought, 
could be done for about £20 per ton, delivered at the site 
of the water power. In 1893, a Committee consisting of 
Professors Unwin, Forbes, and Roberts-Austen, with 
Colonel Pennycuick, appointed by the India-office, re- 
ported on this scheme. Pennycuick estimated the 
capital cost of the energy at £4, or the annual charge at 
about 10s. per horse-power year; Roberts-Austen cal- 
culated that aluminium could be won for 13°6d. per lb., 
but added that “very grave considerations were pre- 
sented by the nature of the material it was proposed to 
employ.” 

For one cause or another, the project seems to have 
been abandoned, and nothing is heard of it at the present 
time. Mr. Chatterton, however, not desiring to let the 
matter drop altogether, has busied himself with the 
education of the natives; and, as frequently reported in the 
Indian papers, has instituted classes for teaching the local 
metallurgists how to work aluminium obtained from 
Europe. According to the Times of India, “ Mr. 
Chatterton’s exertions have already—June, 1898—met 
with such prompt recognition that he has been able to 
employ about 100 artificers in working up the metal at 
the School of Instruction, and to turn out aluminium 
vessels by the ton, which command a ready sale. A 
very keen appreciation of the advantages of the new 
white metal has been shown in Madras by natives as 
well as Europeans; and, indeed, those advantages are so 
obvious, that once aluminium vessels have been put on 
the market at a moderate price, they are sure to be 
in large and increasing demand.” Imported cooking 
utensils have not proved entirely successful, for if the 
articles are not made exactly of the right shape to please 
native ideas, they are looked upon with much disfavour. 
The annual amount of copper, zinc, and tin imported 
into India is nearly 32,000 tons, two-thirds of which is 
worked up in the bazaars into domestic vessels of copper, 
brass, and bell-metal. In a land full of prejudice and 
ignorance, it is clearly better to create a demand for any 
particular material first, trusting to a supply being forth- 
coming subsequently, rather than to attempt to force the 
said material on to the markets in order “‘to support 
home industries.” Mr. Chatterton appears to have 
succeeded in his recent and more expedient course of 
action; and if only 10 per cent. of the imported copper, 
&c., can be replaced by aluminium, as seems possible, 
there exists already a respectable nucleus of trade for 
the aluminium manufacturer in India. 

The possibility of introducing some new profitable 
industry in a British colony affects a far wider circle than 
those persons who might be directly interested therein ; 
and we offer no apology for discussing this matter in 
some detail. In the Government Report just referred to, 
Professor Roberts-Austen inferentially threw cold water 
on the scheme— first, on account of the expense of manu- 
facturing the metal, and, secondly, on account of the ore. 
His calculation of the cost was given side by side with an 
estimate made by Captain Hunt of the manufacturing 
price per lb. of aluminium then ruling at Pittsburgh. 
These we reproduce :— 


Indix. Pittsburgh. 
d. d. 

Energy ... ... Rise, “cos, 
Alumina (2 Ib.) .. 60 . . 30 
Electrodes... ... ... «ae, . 39 
Chemical stores, &c. ... ... 10 . . 05 
Labourand superintendence... 1°5 . > 36 
Interest and maintenance 20 a 

13°6 ... 10°0 


If this calculation were made over again, the first item 
would be considerably reduced; in 1893 1 lb. of finished 
aluminium absorbed 22 E.H.P. hours at the bath, or 
about 26-horse power hours atthe turbine; now the yield is 
1lb. per 12 E.H.P. hours. But the main difference between 
the two is in the cost of the ore. During the discussion on 
Mr. Wallace’s paper last spring, the author stated that 
pure alumina prepared by the Bayer process from Irish 
bauxite cost the British Aluminium Company about £12 
per ton, which seems to show that Mr. Chatterton’s 
estimate of £20 per ton delivered in India is not too low. 
If we accept this figure, taking the present cost of energy 
at O°6d. per Ib., and the other items as in 1893—the 
electrodes and stores would certainly have to be imported, 
and no economy could be effected in that direction—the 
cost of aluminium reduced in India from European 
alumina should be about 11°4d.; or if the native corundum 
were available at, say, £12 per ton, about 9°6d. Looking 
at the matter from the national aspect, the scheme of 
reducing aluminium in India is only of great importance 
provided the native deposits can be utilised ; the question, 
therefore, is, Are they suitable? Roberts-Austen said 
in his report that he had analysed a sample of corundum 
from the Salem district of Mysore, and found it of a 
high degree of purity, but had no means of ascertaining 
whether it was an average specimen. Within the past 
year or so, further samples have been forwarded to the 
Imperial Institute, where, we believe, they are open to 
inspection by anybody concerned. Hitherto, no fresh 


analyses have been carried out, or at least pubished, nor 
has any attempt, so far as we are aware, been made to 
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study their behaviour in the Héroult cell. We are not 
dealing here with the question of patent rights; possibly 
these are held by the European makers, but as the 
Héroult patents cannot have many more years to run, it 
should be well worth investigating the character of 
Indian corundum, if only to provide an outlet for the 
vast store of native labour lying idle in that Colony, on 
other than temporary and purely charitable lines. 

At the beginning of last year Mr. Hunt, of the Pitts- 
burgh Reduction Company, made a communication to 
the Institution of Electrical Engineers on the subject of 
aluminium as a rival for copper and brass for electrical 
conductors. He stated that his company was prepared 
to sell aluminium for this purpose with a guaranteed con- 
ductivity of 63 (copper = 100) at 29 cents per lb., as 
against the price of 14 cents per Ib. for copper wire then 
obtaining in the States. From these and the other 
necessary data he calculated that one mile of No. 10 
B. and S. gauge (diameter 0:lin.) copper wire weighing 
162-32 lb. and costing 22°72 dollars, would do the work 
of one mile of No. 8 (0°126in.) aluminium wire weighing 
79°46 lb., and costing 23°04 dollars. The aluminium 
would have an equal tensile strength per unit of area 
with the copper—32,000 lb. per square inch; so the 
adoption of aluminium should lead to a reduction of 
52 per cent. in the weight, a gain of 60 per cent. in 
the strength, an increase of 26 per cent. in the dia- 
meter, and practically no difference in the cost of the 
bare conductor required for a definite amount of elec- 
trical current. He described certain forms of joints to 
avoid the undoubted difficulty of soldering, suggesting 
that the wire ends should be wrapped round with sheet 
metal, and the whole twisted up tightly and protected 
from air and moisture. The conclusions arrived at in 
this paper were contested by Kershaw, who, taking the 
costs per lb. of aluminium and copper at 15°85d. and 
5°94d. per lb. respectively, and the conductivity of 99 per 
cent. aluminium at 59, found thatinstead of the expense 
being about the same, aluminium was one and one-third 
times as costly as copper. With reference to this 
matter it may be pointed out that Lord Kelvin’s latest 
determination of the conductivity of 99°7 per cent. 
aluminium is 60°5 per cent. that of copper, volume for 
volume ;* and that as this degree of purity may be taken 
as a fair average of the best grades of commercial 
aluminium purchasable, Kershaw has unnecessarily 
depreciated, as Hunt has appreciated, its relative electrical 
capabilities. The further difference between the two 
results turns simply on a question of fact—as to what 
are exactly the current market prices of pure aluminium 
wire and such grades of copper as may be selected for 
electrical purposes. Dealing with the same point, Russell 
showed that no correction had been made by Hunt for 
wind pressure; and in the case quoted above, this—at 
20 Ib. per square foot—would be 0°1045 lb. per foot run 
of copper with a safe working strain of 63 lb. ; or 0°1268 lb. 
and 100 lb. per foot run of aluminium. There would 
consequently be no saving in poles, as the smaller weight 
would be compensated for by the greater side pressure. 
Turning to the idea of aluminium alloys of increased 
tensile strength in comparison with hard drawn copper at 
97 per cent. conductivity, and assuming that the prices 
and specific gravities remained unaltered, Russell 
discovered an increase of 10 or 15 per cent. in cost 
against the adoption of aluminium. The latter metal, of 
course, can only be a competitor with copper for conduct- 
ing currents of electricity when the mains are bare; 
if they must be insulated, the copper is unapproachable 
by reason of its smaller area and surface. Whatever 
the precise economic position of the rivals, aluminium 
has been employed as a conductor for telephone work, 
and also on a large scale for heavy currents at Foyers, 
Pittsburgh, and in Germany ; and, the reports say, with 
perfectly satisfactory results. In one of the electrical 
installations at Niagara Falls the dynamos at the bottom 
of the turbine shaft are connected with the plant at the 
top by means of aluminium bars, 25ft. long by 6in. by 
din., bolted and riveted together. Cables 1}in. in diameter 
are also used, the joints being formed by setting the ends 
into sockets and pouring in molten tin. Aluminium has 
also been selected for the conductors required to transmit 
a 30,000-volt. current from the generating station of the 
Snoqualmie Falls Power Company—Washington terri- 
tory, U.S.A.—to the towns of Seattle and Tacoma, 
which are situated more than twenty miles distant. This 
will probably form the first application of the kind any- 
where in the world. 

The largest outlet for aluminium, in all probability, still 
remains in the metallurgy of iron and steel. In foun- 
dries the use of some 1 lb. or 2b. of aluminium per ton 
of iron has become almost universal, and, according to 
Wallace, often reduces the scrap by 90 per cent. In 
steel casting 14 oz. or 2 oz. per ton are similarly em- 
ployed, and spongy castings are beginning to be thin 
of the past. It is said that Bessemer steel cal 
requires rather more aluminium than similar qualities 
of open-hearth steel to produce a given effect ; but it is 
necessary to try experimentsin order to arrive at the proper 
proportion, for the aim should be to add just enough to 
remove oxygen without leaving any to appear in the 
analyses of the finished iron or steel. The next largest 
field is in the manufacture of cooking utensils of all 
kinds—a sphere for the metal on which we need not 
enter again. Aluminium saucepans, &c., are to be seen 
in many ironmongers’ windows, they have been received 
with approval by chefs and amateur cooks, and they are 
even recommended by authorities in the ladies’ papers. 

Opinions still seem to differ regarding the exact value 
ofaluminium for shipbuilding. In the construction of the 
internal or merely decorative parts of sea-going vessels, 
and for such launches or boats as are used occasionally 
or on fresh water alone, especially when they are needed 
for transportation or porterage, there can be no doubt as 
to the suitability of themetal. Moreover, recent expe- 





* This result has a’so been recently confirmed by E. F. Northrup, who, 
writing in the Electrical World, has 1ec-rded the conductivity of Pitts- 
bargh aluminium at 61°51 per cent. that of copper. 








rience gained in the Spanish-American war shows that 
as a substitute for inflammable wood on warships alumi- 
nium is most desirable. Similarly, for the above-water 
parts of such boats as must be built as lightly as possible, 
racing yachts, &c., aluminium is indicated. The point 
in dispute is whether the metal can judiciously be 
adopted for sheathing and frames. Reports as to the 
comin of the American yacht Defender, which has 
recently been overhauled, say that—as might have been 
foreseen—where the aluminium has been in contact with 
other metals, as in the deck traces, it is corroded ; even 
when not in contact with other metals, ‘a rust-like 
deposit has been found.” Discussing this matter in the 
paper already quoted, Mr. Ristori explained the earlier 
failure of aluminium as being due to the unfortunate selec- 
tion of an alloy containing 6 per cent. of copper, which was 
employed to gain strength—14 tons per square inch— 
but which was absolutely untrustworthy in salt water, 
owing to the rapid corrosive action set up between its 
two ingredients. Mr. Ristori also made another point 
by the observation that, copper alone excepted, all other 
metals are painted before being placed in the sea; and 
that if the aluminium had been protected from direct 
contact, it would have lasted much better—a proposition 
nobody can deny. Explanation of the comparative 
decay of the Defender is still to seek ; impure metal con- 
taining sodium and (or) silicon is suggested. It therefore 
remains for the manufacturers to on if they are in a 
position now to supply a grade of sufficiently pure 
aluminium at a reasonable price which shall justify ship- 
builders in employing it. 

Some of the wonderful alloys—‘‘ new metals” is the 
orthodox term—introduced to an admiring world with 
great flourish of trumpets and syndicates, have dis- 
appeared ; but their places are occupied without delay. 
Among the more recent of these is a mysterious produc- 
tion made by melting aluminium in a steel crucible ‘in 
@ specially-constructed furnace,” and adding a very small 
percentage of “something” in powder. From the 
accounts, this should seem to be but highly refined 
aluminium itself, purified maybe by simple fusion under 
the ‘“‘something’’ which was suggested by Le Verrier 
some years ago; if so, we dealt fully with the process in 
our 1897 articles. The finished material is claimed to 
possess a tensile strength of about double that of ordinary 
aluminium ; and it is also, of course, capable of being 
“brazed.” 

Attempts to discover a really permanent soft solder are 
constantly being made, and at frequent intervals the pro- 
blem is stated to be finally pei nce Excuses, too, are a 
trifle illogically put forward at the same time to explain 
why the metal is so difficult tc solder effectually, viz., 
the high heat conductivity of aluminium, and the fact of 
its always being coated with a thin invisible film of oxide, 
‘* which none of the ordinary soldering salts will remove.” 
Aluminium does not conduct heat so rapidly as copper, 
and even massive articles of the latter material are some- 
times handled by the tinsmith; alumina, also, though 
perhaps not amenable to rosin or chloride of zinc, is, 
according to the chemists, fairly soluble in acids, and 
such (acid) ‘“fluxes’’ are employed when black iron is 
treated with the bitt. The truth is—and more judicious 
authorities do not seek to mask it—that all low-tempera- 
ture solders are highly electro-negative to aluminium ; 
and while no doubt several ternary alloys will yield a 
strong and sound joint when first applied, unless the 
goods are preserved in a vacuum, or over some hygro- 
scopic body, sooner or later galvanic action must arise 
and cause disintegration. Autogenous soldering, or 
“burning,” does not suffer from this defect, and is there- 
fore worthy of attention. But when once the difficulty of 
soldering aluminium, in the ordinary sense of the word, 
is recognised as being to a large extent inevitable, manu- 
facturers and users will quickly find that there are equally 
satisfactory methods of joining two pieces together. 

The employment of sheet aluminium in place of litho- 
graphic stones is spreading and becoming more popular. 
During the past autumn an exhibition was held by the 
proprietors of the English patent for preparing the metal 
in such a way as to enable it to take the ink kindly; and 
the experts appear to have been highly pleased with the 
specimens and results. The “algraphic” plates are used 
in America on rotary presses at a speed of 1500 or 1800 
impressions per hour; at the end of a job they can be 
cleaned ready for fresh service without the expense of 
re-grinding; the same plates can be employed 200 or 
300 times, and if they have to be preserved, 150 can be 
stored in the space occupied by one stone. Aluminium 
is at present being drawn on to steel tubes in the States 
for cycle work, &c., and reports say that it is drawn over 
wood in this country. Some years ago it was thought 
that powdered aluminium should be a useful substance 
for producing the “ flash light” required in many photo- 
graphic operations; recent exhaustive experiments, how- 
ever, go to prove that the advantages lie with magnesium 
as of yore. 








ELECTRIC TRACTION IN NEW YORK. 


Some further details are to hand of the new electric power- 
house which is about to be erected for the Third-avenue 
Railroad Company, of New York, bythe Westinghouse Electric 
and Manufacturing Company of Pittsburgh, Pa. This 
enormous installation will eventually consist of machinery of 
64,000-horse power, and it is astonishing to think that the 
whole of this power is required for one of the street 
railways of onecentre. Theastonishment increases, however, 
when further facts are considered. In the city of New York 
there are two great street railways systems, the Metropolitan 
and the Third-avenue, the Metropolitan having the heavier 
traffic, but the Third-avenue having the more extended area. 
The Metropolitan is now constructing a great power-house on 
the East Pier at 96th-street, but the generating station of the 
Third-avenue Company will be larger than that of the 
Metropolitan Company in the ratio of 16 to 11. The 
total power which will be in the possession of these two 
companies is, therefore, some 108,000-horse power. The task 
of determining what method of traction was to be employed 
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by the Third-avenue Company for the improvement of itg 
service fell to the lot of President Albert J. Elias, and the 
board of directors, while the superintendent, Mr. J, 4 
Robinson, has been entrusted with the practical execution of 
the track and conduit work and the complicated problem of 
making the change from cable to electric traction. 

The new power-house will be situated no less than twelve 
miles from the City Hall where the main line terminates, 
The plans of this part of the work were made by the firm of 
Westinghouse, Church, Kerr, and Company, for the Westing- 
house Electric and Manufacturing Company, and they incor. 
porate the electric apparatus of the latter company with steam 
engines of special design by the Wossiadieecte Machine 
Company. The new building will, it is said, bear favour. 
able comparison with other buildings which have been 
erected for power purposes, as great care has been taken to 
suit its architectural character to its dimensions. The con. 
struction will be of brick andterra-cotta, effect being obtained 
by colour and proportions alone, no attempt being made at 
elaboration. The engine-house will have a low well-lighted, 
roof, and the boiler-house, which will occupy approximately 
the same floor space, will have two storeys. Just outside the 
boiler-house an offshoot from the Harlem River will allow 
the coal boats to come alongside a quay, and the coal will be 
taken by machinery and elevated to bunkers which hold 
some 10,000 tons, from which it will be fed down to the 
automatic stokers over automatic weighing machines, and the 
weight recorded. The ‘“stokers’’ will be of the Roney type, 
made by the Westinghouse Company. The ashes and clinker 
will fall down an incline to a device by which they are to be car. 
ried into hopper bottom ashpans, from which they will be con- 
veyed by vertical shutes to the basement, whence they are to be 
automatically taken to an ash-bin on the quay, slide into 
beats, and be carried away. 

The boiler-house will consist of two floors, and there will 
be two rows of Babcock and Wilcox boilers facing each other 
on each floor. Were all the boilers in this station to be set 
in one continuous line, it would extend to some 1000ft, 
Economisers will be used, and the steam pressure worked at 
125lb. There will be four chimney stacks, each about 200ft, 
high, these being inter-communicated with equalising flues, 
Each chimney will ordinarily serve one-quarter of the boilers, 
Exhaust fans are to be used in these chimneys, which are to 
be powerful enough to make the chimneys equivalent to 
500ft. high. In the engine-house there are to be sixteen 
engines and generators in parallel rows. Each of these will 
produce 3000 kilowatts of electricity when working easily, 
and 50 per cent. more than this in case of necessity. The 
engines will be of just over 4000-horse power each, but will 
be capable of working up to as high as 6000-horse power 
each. Thus, although the nominal power of the station will 
be only 64,000-horse power, the possible output, for short 
periods at any rate, will be as much as 96,000-horse power— 
a truly gigantic figure. Being near the Harlem River, con- 
densivg will, of course, be resorted to. The water of this 
river is salt. In addition to the economic advantages to be 
obtained by condensing, as it would be impossible, especially 
during a heavy winter, to exhaust such a tremendous amount 
of water vapour into the air to be precipitated in the imme. 
diate ailibonsient. Indeed, from all points of view the 
site of the station would appear to be well chosen. Being 
near the river, it can get its coal water-borne, can send its 
ashes away with a minimum of handling, and can condense. 
Everything seems to point to the fact that the greatest inge- 
nuity has been displayed in the whole design. The oil, for 
example, will be all collected, taken to one place, and filtered 
and returned to the system automatically; air pipes will 
take compressed air to points at which it is required for 
cleaning purposes, such as blowing dust out of electrical 
apparatus ; and water pipes will be carried about to circulate 
the water on the large bearings and to other points where 
cooling effect is required. There will be two travelling 
cranes, each having a span of 130ft., and being together 
capable of lifting over 200 tons. Along one side of the 
engine-house will stretch a switchboard gallery 200ft. long. 
From this gallery stairs will descend to the engine gallery, 
which will be connected to a transverse platform leading to 
the engineer’s office, which will be erected on columns right 
in the centre of the engine-house, from which point a view of 
all the machinery will be obtained. The exciters will be 

laced on the side of the engine-room away from the switch- 
rd. The lights of the station, of which 1000 or more will 
be required, will be run from one of these exciter sets. _ 

The main engines will generate alternating currents at high 
pressure—two-phase currents being probably used—which 
will be delivered at thirty or more sub-stations situated in 
various parts of New York, These will contain rotary trans- 
formers, which will produce direct-current electricity at a 
pressure of 550 volts, the pressure at which the lines are to 
be worked. The pressure originally intended to be used at 
the generators was 10,000 volts. 

The undergound conduit system will be used. So as to 
expedite the change from the existing cable traction to electric 
traction, several rotary transformers will from time to time be 
temporarily connected to the cable engines as and when the 
waa is converted, in order that current may be available 
before the power-house is completed. These transformers 
will be of exactly the same design as those which will 
eventually be used, the only difference being that the power 
to turn them round will be supplied by steam instead of by 
alternating current. In other words, they will be used as 
generators only instead of motor-generators. Dr. Louis 
Duncan, the chief engineer of the Third-avenue Railroad 
Company, has been entrusted with the responsibility of 
determining and supervising the design and construction of 
the entire plant. is task will entail no light work. We 
hope at a future date to be able to give further and more 
technical details of the whole of this interesting power-house 
and plant. We are informed that the contract price, which 
includes the construction of the power-house and everything 
in connection with the steam and electrical outfit, is a little 
in excess of £1,000,000 sterling. This is a large amount of 
money, and it creates a feeling of admiration for a firm which 
can undertake such a work, and that a company should be 
willing to trust the whole of it to one concern. With refer- 
ence to this we can quote from the official report of Mr. A. 
J. Elias, as follows :—‘‘ The many features of mechanical and 
electrical engineering involved, all of which must operate 
together harmoniously, made it advisable that the work 
should be carried out under a single contract. It was felt 
that the experience of the Westinghouse Electric and Manu- 
facturing Company in building and installing the eight 
5000-horse power generarors at Niagara Falls, and their 
experience gained in other large transmission plants, together 
with theexperience of the associated Westinghouse companies, 
in steam as well as in electrical engineering, gave that 
company exceptional qualifications for this work.” 
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LITERATURE. 

The Purification of Sewage: Being a Brief Account of the 
Scientific Principles of Sewage Purification and their 
Practical Application. By StipNey Barwise, M.D. (Lond.), 
M.RC.S., D.P.H. (Camb.); Fellow of the Sanitary In- 
stitute, Medical Officer of Health to the Derbyshire County 
Council. London: Crosby Lockwood and Sons. 1899. 


Tats book, which is of modest size, only consisting of 
150 pages of letterpress, gives a very complete sum- 
mary of the methods of sewage disposal at present in 
vogue, dealing with the question chiefly from a chemi- 
cal and biological standpoint, and in light of the valuable 
experience which the author has obtained as the Medical 
Officer of Health of Derbyshire. The author’s aim is evi- 
dently to discuss in an unbiassed way the various sewage 
disposal systems, and to advise on which method to 
adopt under different circumstances. He has carried out 
his object with marked success. Naturally, his very 
position has given him exceptional opportunities for 
making observations and tests, and the book besides 
being of interest should prove of value to all those 
who wish to avail themselves of the latest researches of 
chemists and biologists upon the question of sewage 
purification. 

The author, after defining the meaning of the terms 
‘sewer ” and ‘“ sewage,” proceeds to put in a strong plea 
for the adoption of water-closets in all towns where a 
sufficiency of water is obtainable, not only on account of 
the smaller working cost of such a proceedure, but be- 
cause of the fact that the strength of the resulting sewage 
is less when water is used than that of the average sewage 
from towns where water is not employed for this pur- 
pose. The author says: ‘The only system fitted for 
this country is that of water-closets,” and explains that 
with proper appliances and arrangements, there is no 
greater danger of sewer gas entering a house from this 
source than by means of a bath or sink. As evidence in 
support of his contentions, he adduces the following list 
of the incidence, during the last ten years, of typhoid 
fever on houses with water-closets, pails, and privy 
middens :—Privy midden houses, one case of typhoid in 
87 ; pail-closet houses, one case of typhoid in 120; water- 
closet houses, one case of typhoid in 558. Even without 
these figures few will be found to disagree with Dr. Bar- 
a especially when it is a question of large towns or 
cities. 

The composition of sewage, as received at disposal 
works, is carefully considered. Absolute analyses, it 
is true, are not given, the question being treated more 
from the point of view of what bodies are and what are 
not noxious, or may become so. The water of the district 
here plays a considerable part, especially as regards 
the amount of solid matter in solution and the 
quantity of chlorine present. Indeed, when studying the 
question of how to dispose of the sewage of any particular 
man the constituents of the water must be first well 

nown. The author gives in a table what he considers 
to be a suitable standard of purity for sewage effluent, 
which seems to us to be not only carefully considered 
and sufficient, but also to be well within the scope of 

existing processes. It is as follows :— 
Parts per 100,000 

Total suspended matter ... ... ... ... ... less than 3°0 

Oxygen absorbed at 80 deg. Fah. in 4 hours es 15 

Albuminoid ammonia... ... 2.0.0... 0 1. we i 0°15 

Nitrogen as nitrates to be at least... ... ... 6 0°25 

Space unfortunately does not permit of our going 
minutely into all the interesting details as to the various 
existing methods of treating sewage and of sewage farms. 
We can only say in passing that while being representa- 
tive they are not tedious. 

The greatest interest of the book centres round the final 
operation before the effluent is allowed to pass into the 
waterways. It is here that the author is at his best. All 
the former part of the book leads up to what he terms, “the 
new departure, ‘Bacteriolysis.’”” This is the most com- 
plete collection of facts on this subject which we know of 
as existing in a book of this kind. With perfect imparti- 
ality each system is discussed, its good points indicated and 
its failings condemned. We feel instinctively that the 
writer is one who knows, and who has had actual experience 
of those things of which he writes. The question, ‘‘ What 
process shall we adopt to purify our sewage ?” has rarely 
been treated from so many points of view in one small book. 
Not only this, but the volume teems with numerous practi- 
cal hints which all go to show the intimate knowledge 
the author has of his subject. There is one point, how- 
ever, on which we obtain no information from Dr. Bar- 
wise. It is the veryimportant consideration of compara- 
tive costs. The work would have been more complete 
had it given some idea as to the price of the different 
schemes it criticises. As it stands, however, it is 
well worthy of attention. In its closing sentences it 
urges the necessity for engineers, before preparing plans 
of sewage works, to consult first of all with a chemist and 
a bacteriologist, who have had special experience in dealing 
with this question. We concur in this suggestion, and we 
agree with the author that when our local authorities 
deal with the matter in the manner he advocates, we 
shall hear of fewer instances of failure and consequent 
disappointment, 


The Witwatersrand Goldfields : Banket and Mining Practice, 
By T. J. Truscorr. Large 8vo., 495 pages. London: 
Macmillan and Co. 1898. 


In this volume the author, a distinguished graduate and 
prizeman of the Royal School of Mines, gives us the 
result of four years’ observations in the gold-bearing 
conglomerates of the Transvaal, and the methods 
adopted in working them. In the earlier chapters the 
geological features of the district are noticed, first in a 
general manner, and subsequently the principal mineral 
beds or reef series are studied in detail, together with 








the disturbances to which they have been subjected by 
faults, dykes, and gneiss intrusions. This part of the 
subject is well illustrated by detailed sections, and an 
excellent map on the scale of about 2in. to a mile, of the 
Central Rand, giving the positions of the different mines 
and the surface projections of the main longitudinal 
dykes ; and is followed in Chapter VI. by a study of the 
genesis of the auriferous conglomerate, contributed by 
Mr. John Hays Hammond, who, after passing in review 
the hypotheses propounded by different observers as to 
the source of the gold—some melding, 's to be of merely 
sedimentary origin, as in ordinary alluvial gravels, and 
others as due to deposit from sea water under special 
conditions not to be easily understood—adopts the im- 
pregnation theory, which attributes the presence of gold 
and pyrites in the cementing matter of the pebbles to 
deposition from infiltrating solutions, in the same manner 
as the filling of ordinary gold quartz veins, the infiltra- 
tion having taken place along the planes of bedding. 
He, however, holds that some of the gold is of un- 
doubted detrital origin, as proved by its water-worn 
appearance. 

The description of mining works proper is commenced 
in Chapter VII. on prospecting, which contains notices 
of the principal methods of putting down boreholes by 
the diamond drill, that system of proving the ground 
having been adopted to an extent perhaps unequalled in 
any other mining district of similar extent, as the thin gold- 
bearing conglomerates have been traced to depths which, in 
several instances, are measured by thousands of feet 
below the surface level. The deepest hole, that at Bezui- 
denville, about a mile distant from the outcrop, was 
bored 3728ft., at an average speed of 21ft. per working 
day, and cost £2 10s. 6d. per foot ; 91°75 per cent. of the 
rock passed through being recovered in the form of a solid 
core. The machines used seem to have been mostly of 
American origin. 

The sinking of shafts, and their equipment for wind- 
ing and pumping, are treated in Chapters VIII. to 
XII. inclusive. From these we gather that rectangular 
shafts are used almost exclusively, which, in the shal- 
lower or outcrop mines, are usually sunk on the 
slope of the deposit; but in the deep level mines, 
they are carried down vertically till the reef is cut, 
when the direction is changed, and follows the incline of 
the workings, in a similar manner to that adopted in 
the deep collieries of Lancashire and Cheshire. This 
necessitates special arrangements, of which some in- 
teresting examples are described, for guiding the skip 
through the junction of the inclined with the vertical 
part of the shaft when the load is drawn directly from the 
working level by an engine at the surface. This arrange- 
ment has been generally adopted hitherto, but in the 
second row of deep level mines, where actual working 
will only begin at depths from 2000ft. to 3000ft. below 
the surface, the inclined and vertical winding are to be 
kept separate, the former being controlled by electric 
engines at the shaft bottom. The material broken in 
the stopes is for the most part raised to the surface in 
skips, either rectangular or bucket-shaped, and consider- 
able ingenuity is displayed in the methods adopted for 
discharging, which are almost always automatic. These 
self-tipping arrangements, which are specially charac- 
teristic of South African mining, cause skips to be used 
in preference to cages, both on account of their smaller 
deadweight, and as requiring less handling in banking 
and caging the tubs. Judging from the author’s notices, 
which, however, are rather slight, the winding engines 


have scarcely attained the high quality displayed in| P 


other points of the mechanical arrangements. Amon 
the pit frames or head gears, which are of very diversifie 
patterns, according to the character of the shaft, some 
notable examples are given both in wood and metal, the 
most important one being that of the Robinson No. 2 
deep shaft, which is latticed-framed, and has a total 
height of 85ft. 

A special feature in the economics of Rand mining, 
namely, the systematic sampling and valuation of the 
ore during the progress of development, is treated at 
length in Chapter XIV. This is very interesting reading, 
as showing the close control that is exercised in the 
larger mines, the reefs being sampled at short distances 
from 5ft. to 20ft. apart, so that from the results of the 
assay the value of the ground blocked out by the drifts 
and winzes can be very fairly estimated. Similar careful 
methods characterise the system of account keeping, and 
the analysis of the cost of working as described in 
Chapter XX., on administration, labour, and materials, in 
which all the costs of mining and reducing the ore are 
included. For some unexplained reason, however, the 
author has omitted to notice the reduction processes or 
any part of the surface treatment, except what he rather 
infelicitously calls ore dressing, that is, breaking by rock 
breakers and hand picking, operations which in most 
mining countries are considered as preliminaries to dress- 
ing proper. This omission makes it difficult fully to 
realise the meaning of some of the statements put 
forward in the chapter on accounts. We notice, how- 
ever, in the preface that the author proposes to supple- 
ment the present work by a companion volume, covering 
the remaining operations, at a future time. Within the 
limits chosen the b is excellent, containing a 
large amount of information that has not been previously 
available. Everything relating to underground work is 
extremely well described. 








MANCHESTER AssOCIATION OF ENGINEERS, — The forty-third 
anniversary dinner of the Manchester Association of Engineers, 
held on Saturday last, was a most successful gathering, upwards of 
200 members and friends attending. The Bresident r. Henry 
Webb, occupied the chair, and amongst those present were the 
Lord Mayor of Manchester, the Mayor of Bury, Sir W. H. Bailey, 
Principal Hopkinson, of Owens College, Mr. J. K. Bythell, manag- 
ing director of the Ship Canal, and Messrs. S. R. Platt, S. H. 
Brookes, W. B. Worthington, John Craven, Joseph Nasmith, S, 
Z. de Ferranti, and T, Ashbury, 





THE PARIS EXHIBITION OF 1900, 


Tue first thing that will strike the visitor to the Paris 
Exhibition next year will be a sense of’vastness. Enter. 
ing either from the Place de la Concorde or by the porte 
d’honneur in the Champs Elysées, the two palaces devoted 
to the arts will fill the vision with their long frontage and 
great height. The wide avenue running between them from 
the Elysée to the Esplanade des Invalides will be carried 
over the Seine by the single span Alexander Bridge, 
flanked at each corner by colossal columns surmounted by 
allegorical statues. The spacious Esplanade des Invalides 
will be bounded on two sides by buildings containing pro. 
ducts of the national and other industries. The Seine, 
narrowed in by new quays from the Pont des Invalides, 
will form a long perspective of edifices for the exhibits of 
different countries, as well as of naval and military 
equipments, while at night the waterway will be illumi- 
nated for Venetian fétes. From the Trocadéro, which 
will be utilised for colonial exhibits, there will be a clear 
view across the Champ de Mars, laid out with parks and 
gardens. The Tour Eiffel will be renovated and another 
platform added. Behind the tower will be a cascade, 
with the palace of electricity forming the background. 
This fairy-like palace will provide the keynote of the 
Exhibition. Constructed of glass, it will be illuminated 
after dusk, and will make the Exhibition what it is in. 
tended to be—an apotheosis of electricity. The palaces 
down each side of the Champ de Mars will be arranged 
with a view to increasing the sense of perspective, and 
will be given up to the various engineering, metallurgical, 
mining, textile, and chemical industries. This is merely 
the skeleton of the Exhibition, and will be filled in with 
numerous “ attractions,” to some of which we may have 
occasion to refer at a later time. The total area covered, 
excluding the Vincennes annexe, is 267 acres, or 25 
acres more thanin 1889. The question of transport is one 
to which great attention has naturally been given. An 
electric railway will run all round the grounds, and a 
moving platform will also be constructed for the con- 
venience of visitors. The Western Railway Company 
has built a new line with an underground terminus 
on the Esplanade des Invalides, and the Orléans 
Company has prolonged its line under ground, to 
be worked by electricity, to a station being built on 
the site of the old Cours des Comptes, within proximity 
of the Exhibition. Work has also been begun upon the 
first sections of the Metropolitan, but it is extremely 
doubtful whether they will be ready next year, notwith- 
standing the heavy penalties that are incurred for every 
day exceeding the contract time. 

The work of preparing for the Exhibition was started 
upon about eighteen months ago, when the Pala’s de 
l’Industrie and the various buildings on the Champ de 
Mars were pulled down and the ground cleared for the 
new edifices. There was some doubt at first whether it 
would be possible to get everything ready in time for the 
opening, but by splitting up the contracts among a 
number of firms all the material has been delivered 
promptly and is being put in position with the utmost 
rapidity. A good margin had been allowed for in the 
event of operations being partially suspended during the 
winter on account of the frost, but owing to the mildness 
of the weather the work has been omiel on without any 
interruption, and is now far in advance of what had been 
expected. We are assured that ‘“‘nothing short of an 
earthquake” will prevent the whole of the work being 
terminated before the end of the year. . The first to be 
ut in hand were the palaces in the Champs Elysées, 
which are known respectively as the Grand and Petit 
Palais. They both harmonise as to the style of archi- 
tecture, which, so far as the facade is concerned, is a 
reversion to the pure Corinthian, though still ornamented 
in the French manner with domes and allegorical sculpture. 

In both buildings the long lines of columns, which 
would otherwise give a sense of monotony, are broken by 
vast and imposing entrances. The Grand Palais covers 
a considerable space, and is composed of a hall opening 
by a broad central gallery into a second hall of smaller 
dimensions. The other palace is semicircular in form, 
and the gallery running round it is covered by a sloping 
glass roof, so as to secure the best possible light for the 
objects of art which will be exposed in the building. In 
laying the foundations it was seen that the subsoil was of 
a sedimentary character, owing to the site having been 
covered at one time by the Seine, and it was necessary 
to drive in a considerable number of piles, in order to 
avoid any risk of sinking after the palaces had been 
erected. The walls are now completed, and the buildings 
partly roofed in. An enormous amount of steel is being 
used in the construction of these edifices, and still more 
would have been employed if it were not for the intro- 
duction of so much “ armed cement,” which is being 
largely substituted for steel in building operations. This 
consists of a network, or merely layers, of steel wire 
of big gauge embedded in the cement, to give it the 
necessary rigidity for roofing and other purposes. The 
stipulation that only steel should be used has caused 
much disappointment to the wrought iron firms, who 
have only profited in an indirect manner from the business 
given out in connection with the Exhibition. 

All the material used in the erection of the buildings 
has to be conveyed into the grounds without interfering 
with the traffic outside. Most of it is brought by boats 
and loaded into railway trucks on the wharf, which was 
specially built for this purpose. The narrow-gauge rail- 
way runs through a tunnel under the Cours la Reine 
into the Champs Elysées yard, and up to what remains of 
the old Palais de l’Industrie. The trucks are drawn by 
a Weidknecht locomotive. The blocks of stone are 
brought roughly hewn to something like the required 
dimensions, and are stacked between the two palaces. 
Some of them are cut by manual labour and others by a 
circular diamond saw of 2°48 metres in diameter. This saw, 
constructed by M. Fromholt, has 200 diamonds, and runs 
at 800 revolutions a minute. Each block to be sawn is 
placed on a truck, which runs on three rails, the middle 
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one operating with a rack and pinion, in order to bring the | 


stone against the cutting edge. Power is generated ina 
shed at the rear by means of a 60-horse power engine, 
constructed by Weyher et Richemond, of Pantin. It not 
only works the circular saw with leather belting and cones, 
but drives the dynamos which furnish the current for the 
travelling crane and the incandescent lamps. 

The 10-ton crane, page 159, constructed by MM. Henri 
Moreau et Cie., 25, Rue des Ardennes, is the first one of 
the type employed in France in stone yards. Apart from 


the advantages of electricity over steam for big cranes, | g 
| posed of 1474 square metres of stone. 


| has a total length of 180 metres, with a single span of 


notably in dispensing with the necessity of drawing up 
fuel and water, the use of lifting apparatus for blocks of 


| 


stone is very intermittent when only a few can be cut at | 


a time, and there is evidently a want of economy in being 
obliged to keep up the steam pressure for only occasional 
work. As the contractors for the Grand Palais had laid 
down an electric generating plant for lighting the yard, 
MM. Moreau et Cie. proposed that they would utilise this 
power for the crane. The current is brought by two 
copper wires, which are supported every fifty or sixty 
metres by insulators over the whole distance covered 
by the crane, that is to say, 200 metres. From 


the perspective. Moreover, it had to be built slightly 
askew so as to be in line with the new avenue and the 
Rue de Constantine. These considerations induced 
MM. Résal and Alby, engineers of the Ponts et Chaus- 
sées, to adopt the principle of the arc equilibré which 
they had so successfully applied to the Mirabeau Bridge, 
where the same conditions of low platform with a sutti- 
ciently high clearance from the water level had to be 
fulfilled. To attain this end it was found necessary to 
employ steel throughout. The abutments, faced with 
ranite, are made exceptionally strong, and each is com- 
The bridge itself 


107°50 metres and a width of 60 metres. The height at the 
centre from the normal water level is eight metres, and at 
high water the clearance is 6°38 metres. It was found 
that the only convenient way of carrying out the con- 
struction under the conditions imposed was, by first of 


| all throwing over a temporary travelling bridge from 


his cabin at the top of the crane the driver can | 


carry out three distinct movements—the lateral move- 
ment of the apparatus the whole length of the yard, and 
the horizontal and vertical movements of the lift- 
ing gear. 


current from the wires. They are insulated by ebonite 
plates, and terminate inside the cabin, where there is a 
bi-polar interruptor and three commutators, with a 


Behind the cabin, at the end of the) 


apparatus, are two contact pieces which receive the | form. This system of throwing over bridges has often 


resistance series corresponding to each commutator, | 


which the girders might be let down and bolted in 
position. This bridge, having a total weight of 300 tons, 
was built in two sections on platforms erected at suffi- 
cient height on piles. The section on the right bank 
was first completed and pushed out over the river. This 
was accomplished by means of windlasses and cables. 
An avant bec was attached to the front of the section, so 
that it could rest on the piles on the opposite side when one- 
half of the section should have reached out over the plat- 


been adopted in France, and the operation was performed 
in a perfectly satisfactory manner. A number of galeés, 
or inverted castors, were placed under the sections, 
and winding gear was fixed near the outer edge of the 
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which permits of the different manwuvres being carried 
out simultaneously, if necessary, at various speeds. 
Seven conducting wires bring the current from the 
contact pieces to the trolley carrying the two electric 
motors which give the horizontal and vertical movements 
to the lifting gear. Another motor, fixed in the middle 
of the crane, gives the lateral movement. The apparatus 
has lifted as much as 14 tons during the trials. A load 
of 10 tons can be raised three metres a minute; a 
horizontal movement can be given to the same load at 
the rate of 12 metres, and the load and crane can be 
moved laterally at the rate of 50 metres a minute. 
Weights of four tons and less may be lifted at the rate of 
five metresa minute. The three motors were constructed 
by Postel Vinay, and are wound in series, with carbon 
brushes. They develop about 12-horse power for the 
lifting gear, 2}-horse power for the horizontal movement, 
and 6-horse power for the lateral movement of the crane. 
A continuous current is employed with an E.M.F. of 
220 volts. The rate of discharge for the three 
motors working simultaneously with a load of 10 tons 
is 90 ampéres. During the trials, with a load of eight 
tons, the discharge ranged from 51 to 61 ampéres. Elec- 
tricity is also employed for the windlasses which raise 
the lighter blocks of stone by means of ropes and pulleys 
to be placed in position on the Grand Palais, but the 
heavy columns and blocks for the front of the building 
are raised by a steam crane constructed of steel sections. 
A framework was built up on a platform running on rails 
the length of the palace. The height of this frame is 
26 metres, and the crane on the top has a lifting range 
of 82°50 metres above the level of the rails. It is 
operated by a 30-horse power engine on the bottom 
platform. 

The designing and construction of the Alexander 
Bridge have entailed a good many difficulties from the | 
fact that it had to be built with a single span, that a | 
clear passage of fifty metres had to be left in the middle | 
of the river during construction, and that the bridge had 
to be level with the roadway so as not to interfere with | 


platform. Cables were then placed round the rear end 
of the bridge, so that in winding in the cables the bridge 
was gradually pushed forward. The operation was fully 
illustrated and described in THe ENGINEER at the time of 
the launching of the Stephenson Bridge in Paris. On 
the present occasion the section of ninety meters, weigh- 
ing 150 tons, was pushed forward with mathematical 
accuracy in three hours. The section on the other side 
of the river was treated in the same way, and the two bolted 
together ; the bridge then rested on A frames at each 
end. Running on wheels, a steel cable, carrying a lifting 
gear, runs the whole length of the bridge, and is operated 
by two vertical engines with Field boilers. As in the 
case of the Mirabeau Bridge, the longitudinal girders 
pivot on the abutments and meet in the centre. There 
are fifteen of these girders, each 3°60 metres apart, and 
giving a full width to the bridge of 60 metres. The outer 
girder weighs 167 tons, and the inner ones 144 tons. The 
sections are bolted together on a movable platform, 
resting on piles; but for adistance of 50 metres between 
the two platforms the girders are suspended, and bolted 
from above. Five of these longitudinal girders were 
completed in the course of a month, and one was laid 
ready for bolting ina single day. As the work progresses 
the travelling bridge, and the two platforms underneath, 
are pushed forward by means of screw jacks ready for 
the laying of another series of girders. Operations are 
being conducted with the greatest rapidity, and the bridge 
will be entirely eompleted before the end of the year. At 
each corner there will be a pile of masonry on which 
enormous statues will be erected, and the bridge will 
certainly be the most imposing structure of its kind in 
Paris. 

We propose déaling with the interesting works on the 
Esplanade des Invalides and the Champ de Mars in a 
future article, and in the meantime it may be worth while 
drawing attention to the importance of the Paris Exhibi- 
tion from the point of view of foreign trade. Up to the 
present moment thé demands for space are five times 
more numerous than they were at the corresponding 


period for the last Exhibition, and they are so largely in 
excess of the space available, that they will have to be 
enormously reduced when the time comes for allotment. 
The support being given to the great Paris Show is sig. 
nificant as proving that in the new development of 
competition for foreign trade all the producing countries 
find it necessary to make a big display of their resources, 
The United States has been particularly active in obtain. 
ing as large a space as possible, and the enterprise and 
tact of the American Commissioner have enabled him to 
obtain many favours for transatlantic firms which they 
could not otherwise have hoped to secure. Germany is 
making great preparations for the Exhibition, in order to 
show the eel what she is capable of doing in all branches 
of industry and industrial art. Committees have been 
formed throughout Germany to arrange for the exhibits 
of the different trades, which are to be as complete andas 
representative as possible. The displays of these two 
countries will be industrial and not merely artistic, and it 
is to be hoped that the British section will not be behind 
them in giving the world a practical idea of our manu- 
facturing resources. One of the principal exhibits in the 
British section will be a complete model of a country 
mansion, and this will no doubt prove a powerful attrac- 
tion to foreign visitors, who will thus be drawn to make 
a thorough inspection of the British products. It should 
not be overlooked that merely from its utilitarian aspect 
as an advertisement the Exhibition is of considerable 
value to our manufacturers ; and in these days, when all 
countries are struggling hard for the foreign markets, an 
advertisement which reaches representatives of the buying 
classes the world over is not to be despised. 








ANNUAL GENERAL MEETING OF THE INSTITU. 
TION OF MECHANICAL ENGINEERS. 

Tue Institution of Mechanical Engineers met for the 
first time in its new home at Storey’s Gate on Thursday 
and Friday, the 9th and 10th inst. The building is not 
yet entirely complete, the upper rooms being at present 
closed to members. The official opening will probably not 
take place till May. But the lecture theatre, which opens 
directly off the hall, and the apartments below it, includ- 
ing the handsome tea-room and the excellently-appointed 
lavatories, are already in use. It seems to be the wise 
intention of the Institution to provide so much for the 
comfort of the members as will induce them to utilise it 
to a certain extent as aclub. We imagine that a great 
deal of good work will be done if it is used for that pur- 
pose—perhaps even more than at the general meetings. 
[he good qualities of the great hall were very clearly 
demonstrated at the meeting, both in the matter of light- 
ing and in its acoustic properties it left nothing to be 
lesired. The seats are arranged in straight lines—not 
quite so good a plan as the curved form of the Civils 
| which allows of a speaker amongst the audience being 
seen without involving the necessity of his standing 
beside the council table. The decorations of this hall are 
severely simple, in marked contrast to the tea-room, 
which is if anything a little too elaborate. 

On Thursday, the 9th, the chair was taken at 7.30 by 
Mr. Samuel W. Johnson, and the annual report was 
read by the secretary, Mr. Edgar Worthington. In spite 
of most regrettable losses by death during the year of 
some of its most prominent members, including the late 
Sir William Anderson, Sir Henry Bessemer, Mr. Cochrane, 
Sir James N. Douglass, Sir John Fowler, Dr. John 
Hopkinson, Mr. Thomas Mudd, and Mr. Robert Sinclair, 
the Institution is evidently in an extremely flourishing 
condition. It now numbers 2684 members, as compared 
with 2493 at the end to 1897, and its capital amounts to the 





sum of £40,949 Os. 6d. The report, besides describing 
| the situation financially and otherwise, of the Institution, 
| touches upon the work done by the various research 
| committees, and last summer’s meeting at Derby, and 
gives the balance-sheet for the past year. 

When the reading of this was concluded, Mr. Johnson, 
in an appropriate speech, proposed that Sir William 
White should take the chair as President of the Institu- 
tion, which was carried unanimously ; and Sir William, 
having changed places with Mr. Johnson, took up his new 
office and expressed his thanks in a short speech. After 
a vote of thanks to Mr. Johnson had been proposed by 
Sir I'rederick Bramwell, in his usual happy style, seconded 
by Sir Edward Carbutt, and carried by acclamation, the 
Secretary proceeded to read the ‘Fifth Report of 
the Alloys Research Committee,” by Sir William 
C. Roberts-Austen. The report, which was of a most 











interesting character, went more deeply into the structure 
of steel than has anything previously published. 

The report opens with a description of the new record- 
ing apparatus at the Research Laboratory. In this the 
astronomical clock, which was used in the original 
recorder, has been replaced by a water clock, consisting 
of a float moving upwards between guides, and bearing 
a photographic plate. The delicate arrangement of the 
thermo-junction is illustrated by the annexed sketch. 
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Two thermo-junctions, A and A,, ate employed. One of 
these is placed in the piece of metal B, and the other in 
a compensating piece of copper platinum or fire-clay C. 
A sensitive galvanometer G,, connected to both thermo: 
couples, measures on a large scale the difference betweer 
the temperatures of B and C, and magnified records of 
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the evolutions of heat in B can thus be obtained which 
are not affected by the general fall of temperature of the 
system. The actual temperature of the piece of metal B 
is simultaneously registered by the less sensitive galvano- 
meter G, in the usual way. In this method, therefore, 
the heat lost by the cooling mass of metal B is compen- 
sated or balanced by the heat lost by a mass of platinum 
C. The result is that the effect on the galvanometer G, 
of any evolution of heat on the cooling mass B is greatly 
augmented. The heat suddenly evolved by the mass of 
iron or steel B, which is liable to molecular change, is, as 
has already been indicated, not masked by the fact that 
the mass is itself rapidly losing heat, as the temperature 
of the entire system does not affect the sensitive galvano- 
meter, and the heat which is evolved by the mass B is 
free to make itself felt. Hence the curves recorded by its 
mirror possess extraordinary sensitiveness. The arrows 
show the direction of the currents. Those with feathers 
indicate the direction of the current which is due to the 
difference of temperature. This difference is caused by 
the excess of heat in the iron B, as compared with the 
platinum C. The featherless arrows show the direction 
of the current through the unsensitive galvanometer G,, 
which records ordinary cooling curves. 

This delicate apparatus was used with a view to 
obtaining conclusive and trustworthy results, working on 
the basis--which had been clearly proved by former 
br rman py the analogy of steel to an ordinary 
solution of salt is of the closest possible character. If a 
thermometer be placed in a 10 per cent. solution of salt in 
water which is beingslowly cooled, by means of anexternal 
freezing mixture, the mercury ceases to fall at 18 deg. 
Fah.; this is due to the separation of pure salt-free ice. 
The mercury then falls again till — 8 deg. Fah. is reached, 
when the cryohydrate or eutectic of ice and salt solidifies. 
This eutectic consists, it has been shown, of crystals of 
iceand salt in juxtaposition. The case of carbonised 
Iron in the form of steel or cast iron is just 
the same. Pure electro-iron solidifies, as it cools 
from a higher temperature, at about 2900 deg. Fah. 
It then exists in a plastic state, and is known as 
yiron. When in cooling it reaches 1634 deg. Fah. (Ars) 
it undergoes a change to 8 iron, the change being 
attended with the evolution of a considerable amount of 
heat. Again at 1418 deg. Fah. (Ar,) a further change 
takes place to a iron, and again much heat is evolved. 
When iron contains carbon the point Ar, is lowered by the 


presence of the carbon in the same way that the freezing | 
point of water is lowered by the addition of salt, and just as | 


in the case of the salt solution pure iron, which corresponds 
to ice, crystallises out, and the temperature continues to 
fall until at 


fluid solution solidifies. Thus, in the solid solution of 


a definite temperature, the whole of the still | 
must confess he did not quite grasp them. Further, he 


0:2 per cent. of carbon in 7 iron, pure iron separates out 
of the solution, and crystallises as 4 iron, forming ferrite. 
The temperature still continues to fall, until at about 
690 deg. Cent., or 1274 deg. Fah., the rest of the solution 
is broken up, forming pearlite. The iron changes from 
y to B, and then to « iron, while the carbon separates as 
cementite e,C. Just as in the case of a frozen solution 
of ice and salt, which consists of two constituents, either 
ice and eutectic, or salt and eutectic, whether ice or salt 
will separate depends on the degree of concentration of 


the saline solution, so in the same way solidified solutions | 
of iron carbide and iron are also composed of either iron | 


and eutectic or iron carbide (Fe,C) and eutectic, accord- 
ing to the amount of carbide present. It has been shown 
that all eutectics are finely divided mechanical mixtures, 
and Osmond has pointed out that the iron and iron- 
carbide eutectics are no exception; the microscope can, 
therefore, be used with advantage for their examination. 

The report, which was illustrated by numerous greatly 
magnified micrographs, goes on to discuss the various 
forms represented, and the names which have been 
applied to the various features, and concludes with an 
attempt to apply the results obtained to the practical in- 
vestigation of steel rails. 

At the close of the reading of the paper, Sir William 
Roberts-Austen explained a fine series of lantern slides, 
mostly made by himself, showing photographs of various 
rails and sections of steel, in which could be seen 
examples of ferrite, pearlite, cementite, troostite, 
martensite, sorbite, kc. kc.—one of the sections shown 
being interesting in that it had been prepared from steel 
which had been quenched in liquid air. Sir William laid 
particular stress upon the fact that steel was a solution of 
carbon in iron, and raised the interesting point—‘ Is 


| martensite produced by ‘work’ done on the metal?” The 


answer was in the negative, and a micro-photograph of a 
section of a portion of the inside of a gun liner, belonging 
to a gun which had been fired a number of times, was 
thrown on the screen to explain this. It appeared, 
rather, that a structural alteration had taken place, and, 
as Sir William said, as though there had been a geological 
formation—a species of stratification. 

Mr. Windsor Richards opened the discussion. 


with a view to improve manufacture, and he was glad 


that such an able man as Sir William Roberts-Austen— | 


whom he took this occasion to publicly congratulate on 
the honour which her Majesty had conferred upon him 
—had the carrying out of the experiments. For his own 
part, Mr. Richards said, he was troubled with so many 
‘‘ites.”” He could not understand them all. Ferrite an 
cementite he could comprehend ; but as to the others, he 


He said | 
that no doubt these investigations were being carried out | 


said that as the microscope could only deal with such 
small portions at a time, it seemed impossible to judge by 
this means of the whole substance of a metal, and asked 
if, supposing a long bar were taken and various slices cut 
in different parts, the composition all through the length 
of the bar would be found to be the same. Sir William 
replied, ‘‘ Yes, if the whole had been treated in the same 
way—heated, and quenched.” After a few more words 
from Mr. Richards the proceedings terminated for the 
evening, and were adjourned till the following evening. 

On Friday evening the discussion, if such it may be 
called, was opened by a short lecture, illustrated by 
lantern slides, by Mr. Stead. Professor Arnold followed 
with a few critical remarks, which were in part answered 
by Dr. A. Stansfield, Sir William Roberts-Austen’s able 
assistant, and Mr. Wrightson drew a comparison between 
the expansion of iron in cooling between 1300 and 1420 
and the regelation of ice. His remark that welding was 
a kind of regelative phenomena was very suggestive. 

The author’s reply was cut rather short. It added 
little to the information given in the paper. 

Mr. William Powrie’s paper on “ Machinery for Book 
and General Printing,’ in which a number of “ flat’’ 
printing machines were described, was then read, and 
was followed by an unimportant discussion, with which 
the meeting terminated. The reading of Mr. H. V. 
Oldham’s paper on “ Evaporative Condensers,” which 
would have been of far more interest to practical 
engineers in general than either of those read, and would 
probably have lead to an interesting debate, was 
postponed. 








NORTHUMBERLAND SHIPBUILDING Company, LimiTED: THE 
First Launcu.—On Saturday afternoon, February 11th, an event 

| of considerable importance, at any rate to the district of Howdon- 
on-Tyne, took place in the shape of a launch by the newly- 
established Northumberland Shipbuilding Company, Limited, 
which was formed about the middle of last year under the 
direction of Mr. Rowland Hodge. The steamer referred to is a 
fine type of cargo carrier, designed to take 6000 tons deadweight 
on a moderate draught, and has been built for one of the directors 
of the company, viz., Mr. John Cory, of Cardiff. The principal 
| dimcasions are 352ft. over all, by 48ft. beam, by 27ft. 4in. depth, 
moulded ; and she has been specially designed to meet the coa'- 
carrying requirements of Cardiff, whereby all trimming dues will 
be dispensed with, there being only one complete deck fore and 
| aft, on the top of which are long full poop, bridge, and topgallant 
| forecastle, the captain, officers, &c., being accommodated in steel 
| houses on top of the bridge deck. The water ballast capacity of 
| the steamer will be very large, and a large number of steam 


| winches and cargo-discharging gear will be fitted throughout. 


| The propelling machinery has been constructed by Messrs. Thomas 


d | Richardson and Son, of Hartlepool, and consist of a set of engines 


having cylinders 24in., 39in., and 66in. diameter, by 45in, stroke, 
supplied with steam by two boilers 16ft. by 10ft, bin, long. Sbe 
was named Ravenshoe,. 
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, broke away from the rivets of the front and back plates. 
From an inspection of the ruptured plate it became evident 
that there had been an old crack in the plate, which at one 

VHILE the serious boiler explosion at the works of Messrs. | time must have already gone through the whole thickness. 
Hewitt and Co., at Barking is still under discussion, it may | There the boiler must have been actually leaking, but the 
seem interesting to record that a somewhat similar explosion | asbestos covering, and the difficulty of access to the bottom 
of the shell of a Scotch boiler took place on the morning of prevented the early detection of the defect. The crack had 
May 19th, 1898, on board the paddle-wheel saloon steamer obviously originated inside the plate, and not along the out- 
Francis Joseph I., of the Moldau River Navigation Com- side edge of the side plate, where a caulking tool might have 
pany, at Prague, Austria. It was ten minutes before eight done injury. A similar rupture was found symmetrically in 
o’clock in the morning, and the boat was about to start on the left-hand side plate, along the edge of the bottom plate. 
an excursion trip from her landing place at Prague. Many 
passengers were already on board when the boiler exploded. 
The boat was almost cut in two, and went to the bottom within 
half an hour. Three men were killed, and many passengers 
more or less seriously injured. 

The boat had been built in 1887, at the works of the “ Prager 
Maschinenbau-Actien-Gesellschaft,’’ formerly Ruston and 
Co., in Prague. Her principal dimensions were :—Length, 
144ft.; boam, 16ft. 6in.; height of hull, measured at the 
side, 7ft. 6in.; draught, 1ft. 3in. She could accommodate 
600 passengers. The engines, of the oscillating cylinder 
type, indicated 120-horse power. The boilér, of the Scotch 
pattern, had 550 square feet of heating surface, and is said 
to have been built of Bessemer steel plates. The shell of the 
boiler, which measured 6ft. 5in. in diameter and 9ft. in 
length, consisted of only four plates, $in. in thickness, with | | 
four longitudinal double-riveted lap-joints. On the top plate, 
and connected thereto by a short neck of 18in. diameter, was 
a cylindrical steam dome, 3lin. diameter and 3lin. high. 
The two plain furnaces were each built up of two flanged | 
rings of 23hin. diameter. Seventy-six tubes, 2?in. diameter, 
connected the smoke-box to the combustion chamber, which 
was 18in. long and 4ft. Sin. high. The boiler had been 
thoroughly inspected on February 3rd, 1898, by an inspector 
of the 9 bee Boiler Insurance Company, and reported 
me for a working pressure not exceeding 1141b. per square | 
inch. 

The river being in flood at the time of the explosion, it was 
only in the second week of June that the hull of the vessel 
could be raised. The 2ist of June the main part of the 
boiler, consisting of the front and back head, combustion | 
chamber, and tubes, was found in the bed of the river | 
Moldau at a distance of about 100ft. from the wreck, and in | 
a direction at right angles to her length. Three days later | 
the shell was found lying in the same direction at a distance | 
of 240ft. from the wreck. The dome, which had been hurled \ 
17ft. farther still, was raised on June 27th. Our engravings | 
show the different parts of the boiler as they were raised | 
from the water. 

The main interior part of the boiler—Figs. 2 and 3 


A REMARKABLE BOILER EXPLOSION. 


























THE STEAM DOME 


This rent, which had also opened to some extent, shows no 


| men. 


| draughtsmen as distinguished from copiers and tracers. 


with the front and back end plates, were found to be not 
much damaged. Of course the side stay bolts of the combus- 
tion chamber were all broken, and the stiffening plates of 
the top-bent, but the combustion chamber itself and the | 


signs of old fracture. 

As to the manner in which the explosion had taken place, 
some clue may be gathered from the scattering of the 
different parts of the boiler and the distances to which they 


furnaces were almost as good as new. Eighteen tubes were | were thrown. When the right-hand bottom crack began to 
missing, while the rest were curved outwards to a small | open, the reaction of the issuing stream of steam and water | 
extent. The upper parts of the front and back ends were | sent the boiler upwards, tearing through the deck. While 
found somewhat bent outwards. | sailing in the air through the first hundred feet, the shell 





The shell, shown in Figs. 1 and 4 of our pictures, had given 
way in the bottom plate near the right-hand seam in a perfectly | 
straight line, just where the bottom edge of the right-hand 
side plate came to bear against the bottom plate. The line 
of rupture is distinctly seen at the right of Fig. 1. Thus 
split, the shell uncurled and flattened itself out, while it 





had sufficiently uncurled to let the whole interior fall out. 
The flattened shell continued its flight till it came to rest at 
a distance of 240ft. As to the dome, it is difficult to decide 
at what time rl ge separated from the shell, and whether it 
had been carried along with it or not. 
As to the cause of the violence of the explosion, which was | 


quite abnormal for a failure under the water-line, we may 
say that there have been tests carried out with the plates 
of the boiler. We cannot, however, give the exact figures, 
as the official report has not been published yet, and it is 
doubtful whether it will. The general result of the test was 
that the plates were not brittle, and the quality according 
to the standard of good boiler plate material. 

The neck of the dome, by which it was connected to the 
top shell plate, had a welded seam. A leakage which existed 
there some years ago had been stopped by inserting a copper 
rivet. The theories advanced as to the dome becoming de- 
tached on the opening of a steam valve, concern the imme- 
diate cause of the explosion. No difference of opinion exists 
about the old crack along the right-hand side bottom seam as 
having been the weak point of the boiler. The boiler wanted 
only some stir or shock to make it explode. Some engineers 
said that perhaps the steam valve had been opened too sud- 
denly, causing a violent lifting of the water, while others 
suggested that the old leak of the dome opened, and brought 
about the shock. The main steam valve was found open to 
ljin. height, the spindle bent to 90 deg., as seen in the photo- 
graph of the detached dome. No special reference is made to 
the steam pressure, and it may be supposed that as the boat 
was about to start in ten minutes, the pressure was some- 
where near 110 Ib. 











THE BRITISH ASSOCIATION OF DRAUGHTSMEN. 


PartLy as the outcome of a discussion which has only 
recently closed in these columns, there has been formed a 
society to be known as the British Association of Draughts- 
Its object is to attempt to improve the position of all 
those engaged in drawing-offices, but principally of the 7 
prospectus and a circular letter has been sent to us by 
Mr. J. G. Gillaird, 34, St. Mary’s-road, Canonbury, who 
has undertaken the work of secretary. We are glad to see 
that the Association is not intended to be a fighting body. 
It will not run counter to the interests of the employers, 
but will rather be of value to them, as it is the intention 
that members, as far as possible, shall be competent, so that 
the secretary may be able to recommend suitable persons to 
berths which become vacant, and the knowledge of which 
comes to his ears :—‘ No restrictions are to be made between 
employer and employé as to terms or hours, these being con- 
sidered as entirely between the parties interested.” It is 


| desired also ‘‘ to infuse more genial relations among capable 


draughtsmen, also a closer acquaintance with each other, for 
the interchange of practical ideas, by means of papers read 
or contributed among themselves, and distributed for con- 


| sideration and discussion in the various branches of the 


Association.” The Association is still in its infancy, but if 
it adheres to the wise principles which have been laid down 
for its guidance in the above quotations, we have little doubt 
that it will grow up and flourish, and be of value to employed 
and employers. 








Navat ENGINEER APPOINTMENTS.—The following appointments 


have been made at the Admiralty :—Fleet engineer: J. J. Frost, 
to the Vivid, for the Agamemnon. Chief engineer: T. P. Jack- 
son, to the Australia, for the Leda, Engineer: T. 0. Jameson, to 
the Terror, for the Malabar. Assistant engineer: C. G, Ware, to 
the Pembroke, for the Argonaut, 


BQISNIM3LV1d WISHS HIAN08—v_ ‘314 BAOSy WOHS N338 YaTOS—e “34 


163 














3QISLNO—3LV1d WHS YAMS -F “44 





THE ENGINEER 









































Fes. 17, 1899 


(Z91 end va8 uoydrwosep 40,7 ) 


GOAOVUd NI UATIO“’D ANIUVAW V AO NOISOITdA XGA 











164 


THE ENGINEER 


Fes. 17, 1899 





—— 





RAILWAY MATTERS. 


At Euston operations have been commenced for the 
alteration of bridges aud retaining walls to enable the approach 
lifes into the station to be improved. 

Satrsracrory progress has been made with Heysham 
Harbour Works during the past half-year. The outer sea embank- 
ments have been formed for a length of 6800ft. 


CotoneL CAMPBELL has been appointed chairman of 
the South-Western Railway, vice Mr. Wyndham Portal resigned. 
Sir Charles Scotter has been appointed deputy-chairman. 


To cope further with the ever increasing suburban | 


traffic the Great Eastern Company intends to put down two further 
new lines of rails into the City and to build broader carriages. 


Ar the Garston docks, near Liverpool, the London and 
North-Western Railway is providing a large amount of additional 
siding accommodation, of which three miles are in use for coal 
traffic. 


Tue percentage of working expenses to receipts on the 
East Indian Railway for the half-year ended June 30th, 1898, was 
remarkably low. The ratio was 29°84 per cent.—a remarkable 
result even for India. 


Tue part of the widening at Camden Town and 
Kentish Town extending from St. Paul’s-road Junction to Kentish 
Town, is now being used for traffic purposes, and the remainder 
will probably be completed during the present half-year. 


Ar Sheffield City Council meeting, on the 8th inst., the 
Lord Mayor stated that when the tramway system was in full 
operation under electric traction, there would be some 250 
tramcars entering or leaving the Central Station at Fitzalan-square, 
within the hour. 


Tue mileage of trains on the Midland Railway for the 
half-year has been—of passenger trains, 9,695,733 miles ; of goods 
and mineral trains, 14,328,728 miles; the total being 24,024,461 
miles, showing an increase, when compared with the corresponding 
period of last year, of 1,129,640 miles. 


At the half-yearly meeting of the proprietors of the 
London and South-Western Railway, the chairman, Mr. Wyndham 
S. Portal, announced his intention to resign the chairmanship, and 
it was proposed that a sum not exceeding £1000, out of the funds 
of the company, be applied to the presentation of a testimonial to 
him for his valuable services. 


Tur directors of the Midland Railway are strongly 
impressed with the necessity of increasing the efficiency of their 
system by widening several important sections as rapidly as possible, 
and additional parliamentary powers are being sought to further 
this object. Short new lines to complete the company’s access to 
Huddersfield and Halifax are under consideration. 


Ir is reported that a start is to be made this year with 
the reconstruction of the central section of the Great Siberian 
Railway. It was ised almost from the first that the rails 
laid down were far too-light for the needs of the line, being, 
indeed, one-third lighter than the already light rails of European 
Russia, Besides the —s of the rails, says the Moscow corre- 
spondent of the Standard, all the bridges, now of wood, are to be 
replaced by iron. 


Tue cuttings and embankments on the new railway 
from the North Stafford line at Ashbourne to the London and 
North-Western Railway’s High Peak line at Parsley Hay, near 
Buxton, are approaching completion. The tunnel at Ashbourne, 
384 yards in length, has been lined throughout, and nearly the 
whole of the bridges and viaducts are built. The laying and 
ballasting of the permanent way has been commenced. The 
stations are in hand at Ashbourne, Thorpe Cloud, Fenny Bentley, 
Tissington, Alsop-en-le-Dale, and Hartington. 

Axsout 85 per cent. of the excavation has been removed 
on the new line from Heaton Lodge to Wortley, on the London 
and North-Western Railway, and sixty out of the sixty-four 
bridges and viaducts are constructed, or in —— The tunnel 
at Gildersome is lined for 2000 yards out of 2334 yards. About 
one-fourth of the permanent way has been laid ; the stations at 
Mirfield and Northorpe are nearly finished, and operations have 
been commenced for those at Heckmondwike, Liversedge, Cleck- 
heaton, Gomersal, Upper Birstall, and Gildersome, : 


On the Chester and Holyhead Railway the foundations 
are being putin for widening the viaduct to carry the two additional 
lines of rails over the river Dee at Chester. Between Saltney 
Junction and Connah’s Quay, and between Flint and Abergele, the 
two additional lines are in use for a length of 95 miles out of 
27 miles, Contracts have been let for further works in connection 
with the widening of the line, and for the extension of Rhyl 
passenger station. At Foryd the cylinders are being sunk for the 
viaduct to carry the two additional lines over the river. 


On Tuesday afternoon, as the two o’clock express from 
Glasgow Central was passing Newtoncolliery siding, the front engine 
left the rails, and the train, which was said to have been running at 
the rate of about forty miles an hour at the time, continued running 
for a distance of about 150 yards before being brought to a standstill. 
When this was done, and anexamination made, it was found that the 
rear engine and all the carriages had kept the rails, notwithstand- 
ing the fact that nearly every chair had been broken by the 
derailed wheels, Although considerable alarm prevailed amongst 
the passengers, no one complained of injuries, and little damage is 
said to have been done to the rolling stock. 


A serious railway collision occurred on Saturday night, 
between a passenger train and a goods train, near Pollokshaws 
Station on the Glasgow, Barrhead, and Kilmarnock Joint Line, 
and resulted in = destruction of plant, but fortunately no lives 
were lost. A Glasgow and South-Western passenger train from 
Carlisle to Glasgow, consisting of five carriages, a meat van, 
luggage van, and a carriage truck, ran into an empty mineral 
train which was being shunted into a siding. The passenger 
engine struck the guard’s van of the mineral train, throwing it 
against the parapet of a bridge, breaking the latter down, and the 
van falling on to an embankment. The van next to it met witha 
similar fate, the engine ploughing its way through the obstructing 
wagons until it was derailed. Fortunately the passenger carriages 
remained upright, and no injuries of importance are reported. 


One of the most debated matters at the present time 
in relation to the possibilities of economising the cost of transport 
in this country is that of the effect of the substitution of steel for 
timber as a material of construction for rolliag stock. There are 
in the United Kingdom probably 600,000 or 700,000 wagons of all 
kinds for the conveyance of goods and mineral traffic, and of that 
number it is safe to assert that not 5 per cent. are at present built 
of steel, says Commercial Intelligence. Timber, indeed, is almost 
universally employed for the upper parts of the wagons, It is 
contended that to substitute steel for timber would involve a much 
larger expenditure. On this subject one of the leading steel car 
manufacturing concerns in the United States has recently got out 
some very important information based on actual results. It is 
shown that the saving effected by the use of 500 steel cars in thirty 
years, against the old-fashioned type of car, will be 1,230,000 dols. 
in cost and maintenance, and 1,417,000 dols, in saving of dead- 
weight alone, making a total economy of over £530,000 for the 
whole period. This sum would pay for no less than seventeen sets 
of new wagons in this country, which ought to be enough for about 
a contury. 





NOTES AND MEMORANDA. 


THE new regulations for the Sunday express delivery 
of letters in London came into force on Sunday last, when over 
160 letters were delivered from the General Post-office, 


A paperon ‘Cylinder Ratios for Compound Engines” 
was read lately before the Providence Association of Mechanical 
Engineers by Mr. G. L. Rockwood, The author's idea of the most 
economical engine for stationary work at present Laan pos- 
sible is a cross compound, working with a boiler pressure of 180 1b., 
a vacuum of 1341b., a receiver pressure of 81b,, and a cylinder 
ratio of 8 tol. 


BerorE a recent meeting of the Paris Academy of 
Sciences a communication by M, Georges Claude. was made on the 
explosive power of acetylene at very low temperatures, The 
solubility of acetylene in acetone increases very rapidly as the 
temperature diminishes, acetone at — 80 deg. dissolving more than 
200 volumes of the gas. A platinum wire — be kept at a red 
heat in this solution without any explosion taki Liquid 
acetylene at — 80 deg. behaves admirably, 


Some further researches by M. F. Osmond in con- 
nection with the alloys of iron and nickel formed the subject of a 
paper to the Paris Academy of Sciences lately. A series of iron- 
nickel alloys was pre , containing only small amounts of 
manganese and carbon, and in which the nickel varied in amount 
from 0°27 to 98°5 per cent. These alloys were heated, and the 
temperature at which their magnetic properties vanished noted ; 
the curve showing the results has three branches, showing maximum 
transformation temperatures at 0, and 70 per cent. of nickel. 


ng place. 


A TABLE giving particulars of the Electricity Supply 
Works of the United Kingdom was recently published by the 
Electrician, We note that there is a large increase in the number 
of undertakings which return a ‘‘ declared pressure” of 200 volts 
or over. These now number 87, of which about half do not give 
an alternative supply at 100or 110 volts. There is a considerable 
improvement in the motor connections ; last year only five stations 
returned their motor load at dver 100-horse power, while this year 
18 have more than 100-horse power in motors connected to their 
mains. 


Wuat is claimed to be a new process of combustion 
has been devised by M. P. J. Schlicht, and was recently described 
in the Journa/’ of the Franklin Institute. Experiments have 
shown that if a short tube of narrower cross section be placed con- 
centrically within the vertical outlet of a flue, so that there is an 
annular space between the two, and the doors which ordinarily 
admit air to the furnace or stove to be closed, the heated products 
of combustion will pass up the centre of the flue, and a downward 
current of cold air will flow in contact with the flue walls, and will 
become heated by contact with the walls of the inner tube contain- 
ing the hot gases, so that when it reaches the furnace it will have 
attained a temperature sufficiently high to be of material assist- 
ance for the economic combustion. Combustion is said to be 
steady and complete ; small coal may be used, as the combustion 
is from above downwards, and the temperature of the combustion 
chamber is high. Applied to boiler furnaces this method is said 
to have produced a marked economy of fuel, 


To determine whether a tree was hewn in winter or in 
summer is of the greatest importance to buyers of timber, 
especially as regards building timber, since it is well known that 
timber cnt down in summer represents a lower value than that 
felled in winter, says the Allgemeine Tischler Zeitung. Timber 
hewn during the resting period, i.¢., between October and April, 
contains in its cells numerous starch particles which cannot be 
found in wood cut down in summer, Owing to this presence of 
starch, the wood is coarse and impenetrable, since the starch closes 
the pores, For this reason winter-hewn timber is exclusively 
employed for staves, because, with staves from summer-hewn 
wood, the contents of the barrels are subject to evaporation 
through the pores. The starch contained in the winter wood is 
given a violet colour by iodine. Hence, if the timber to be 
examined is coated with an iodine solution and the surface of the 
felling side appears yellow, it may be assumed with certainty that 
the respective tree was cut down in summer. The light yellow 
lines are the moisture rays, while cells, tissue, and wood fibres 
simply take on a yellow colouring. Inthe case of winter-hewn 
timber the amylaceous rays form much darker, ink-coloured, black 
stripes on the yellow ground. 


On the attention of M. Doremus being called to the 
crystalline state affected by carbonate of lime when deposited in 
steam oilers, he endeavoured to find a chemical reagent that 
would afford a complete precipitation of lime and magnesia with- 
out the precipitate having a crystalline appearance; and he 
found that fluoride of sodium was highly suitable for the purpose. 
All the salts of lime and magnesia are easily transformed in non- 
crystalline deposits, the only disadvantage being that the price of 
sodium fluoride—2f,. (1s. 7d.) per 30 gr. (1 0z.)—is far too high for 
general use ; but experiments cies since shown that it is not neces- 
sary to transform the whole of the calcium and magnesium con- 
tained in the water, and that in a water containing sulphate and 
bi-carbonate of lime, the fluoride first attacks the sulphate by 
transforming it into fluoride. After a great many experiments in 
works and on feed-waters of every nature, it has been found that, 
if the weight of sodium fluoride necessary to transform all the 
calcium and magnesium into fluoride be calculated, it is only 
necessary to use one-quarter the weight indicated by theory. In 
that case the precipitate of calcium fluoride especially is a very 
fine powder, not preventing the deposit of the other calcareous 
salts in a crystalline state on the boiler plates and tubes, In this 
manner a very small quantity of sodium fluoride is necessary, the 
water does not become alkaline, and there is no increase in the 
— salt, about 2 0z. of fluoride being required for every thousand 
gallons, 


Ix a communication to the Charleroi section of the 
Liége Enginvers’ Association on the ‘‘Manufacture of Iron and 
Steel Plates,” M. Hubert Bya observed that the operation of 
puddling ought to be so much the longer, as it is desired to obtain 
puddle bars of a higher quality, z.¢., free from carbon, silicon, and 
phosphorus, and it is this which increases the furnace loss, as also 
the coal consumption. He also remarked, incidentally, that stepped 
grates only give good results with forced draught, when a prelimi- 
nary distillation of the fuel is effected, for utilising all the air intro- 
duced, the quantity of which may easily be regulated. The useful 
sectional area of the rectangular grate in a pnddling furnace, with 
two working doors that-he brought to the notice of the members, 
is 0°5 square metres (5 square feet), the area of the sole or floor 
3 square metres (32 square feet), and the capacity of the laboratory 
or hearth 1°85 cubic metres (65 cubic feet). The quantity of coal 
burnt in twelve hours is 2°3 metrical tons, corresponding with 
191 kilos, (421 lb.) per hour, 1674 kilos. per square metre (337 lb. 
per square yard), and 392 kilos. per useful square metre (790 lb. 
per square yard) per hour. The coal generally used is a mixture 
of slack containing 15 per cent. of ash, and at the outside 30 per 
cent. of volatile matters, with slack containing from 14 to 18 per 
cent, of volatile matters, and 10 to 15 per cent, of ash. The waste 
heat is utilised for firing the boilers. Of the heat generated, part 
is used for melting the pig, and part for vaporising the water in 
the boiler ; and while part remains in the gases escaping up the 
chimney, another part is lost through conduction and radiation. 
The 2°3 tons of coal develop 14,662,500 calories, and leave 
345 kilos. (460 1b.) of ash, and during twelve hours 550 kilos, 
at of ash, Clinkers, cinders, and unconsumed coal remain 

ehind, 





MISCELLANEA. 
On Sunday last the Duke of Connaught laid the founda. 


tion stone of the gigantic dam across the river Nile, at Assouan, 


Ir has been decided to light the interior of St. Paul's 
Cathedral electrically, The necessary sum, which will not amount 
to less than £5000, has already been raised, 


At a meeting of the London County Council held this 
week the Bridges Committee recommended the acceptance of the 
tender of Messrs, J, Cochrane and Sons of £109,500 for the con. 
struction of a footway tunnel under the Thames at Greenwich, 
The recommendation was adopted, 


A TIDAL wave, which visited the Bristol Channel on 
Sunday, caused considerable damage on the Great Western Railway 
near Swansea, Continuing its progress up the river Severn, the 
wave Bae came into contact with the railway between Lydney 
and Woollaston, and washed away the ballasting of the per- 
manent way. The rails were distorted, and all traffic to South 
Wales had to be diverted by the way of Bristol. Fortunately 
the damage was discovered in time to prevent disaster to approach. 
ing trains, 

Ar a meeting of the Bristol Channel centre of the 
Institute of Marine Engineors, a paper was read by Mr. k, 
Nicholl on ‘‘ Auxiliary Machinery on Board Ships.” he writer 
has n seriously considering electrically-driven winches. An 
electrical installation, including the generating plant and boiler, 
would run to about £250 per winch, as against about £136 per 
steam winch, or a difference in first cost of nearly £700 in the 
complete installation, The steam winches would consume about 
180 tons of coal in the year, against 29 tons for the electrically. 
driven winches, or a saving by the latter of 151 tons in the year 
which at £1 per ton equalled £151. If they wrote off £51 for 
excess of upkeep over steam winches, £100 was left as interest on 
the £700 increased capital. 


We have received an advance capy of rules for electrical 
installation formulated by the Royal Insurance Company for use 
where the pressure does not exceed 200 volts, The first section of the 
— is divided intochapters—dynamosand motors ; conductors, 
insulation, and wiring ; main switch, distributing or cut-out boards, 
branch switches, fuses, &c.; incandescent lamps, arc lamps, electric 
heaters, and cookers ; miscellaneous, The second division of the 

amphlet is devoted to supplementary requirements to be observed 
in electrical installations in certain special classes of risk. Under 
this head are theatres and music halls, corn and oil mills, drying 
stoves, produce warehouses, and central electric installations. In 
connection with the last named we note that special emphasis has 
been laid by the compilers on the defective arrangement of switch- 
board connections, consisting in having a mass of heavily insulated 
conductors with plenty of spare length, all ‘‘ bunched” so that a 
slight fire immediately results in a fierce arcing being set up 
amongst these conductors through the charred insulation. 


THE death of Mr. Edward Trow, one of the oldest, most 
prominent, and most respected of trades union leaders ia the North 
of England, is regarded with t by both masters and workmen 
alike. For twenty-three years he has been operative secretary of 
the Board of Conciliation and Arbitration for the Mauufactured 
Iron Trade of the North of England, and he was also secretary of 
the Amalgamated Association of Ironworkers. He had great 
influence among the operatives, and it was mainly due to this that 
during the whole course of his secretaryship there has never been 
any strike of importance, every dispute being adjusted by arbitra- 
tion or conciliation, So cordial were his relations with employers 
and employed, that at his funeral, which took place on Tuesday at 
Darlington, every works connected with the Arbitration Board was 
represented both by masters and men. He assisted in the esta- 
blishment of the Board in 1869, and has always been looked upon 
as a great authority on labour questions, In 1883 he was ore of 
the representatives at the International Labour Congress in Paris, 
and in 1886 he attended there asecond Congress. In 189] he was 
a member of the Labour Commission appointed by Parliament. 


Wits reference to the Manchester experiments in con- 
nection with the bacterial system of sewage purification, the 
Sanitary Record observes that there is an attempt to describe the 
bacteria beds as Roscoe filters, or ‘‘double contact” filters. ‘‘ It 
would be interesting,” says our contemporary, ‘‘to learn by what 
manner of right Professor Roscoe has any claim to so attach his 
name to the bacteria bed system to which the name of Mr. 
Dibdin is so honourably associated. We certainly never heard of 
any successful experiments being carried out on the bacterial 
system at Manchester prior to the expeditions of the Corporation 
and their able Committee of Experts ; and it is, of course, self- 
evident to the meanest intelligence that, if such experiments had 
been successfully carried out, the appointment of specialists would 
have been superfluous. Why, then, Roscoe filters, or ‘double 
contact’ filters, which is only another name for the Dibdin or 
Sutton system, but introduced, it would appear to prevent credit 
being given to him to whom it is due? ions travesty is unpre- 
cedented bya Corporation like Manchester, and is an ignoble method 
of utilising the brains of others, but refusing to acknowledge it.” 


Durine the late Hispano-American war considerable 
weakness was shown on board the United States battleships in 
electrical knowledge. In the report of the Chief of the Bureau of 
Equipment the following passages occur :—‘‘ The Bureau regards 
with much concern the constantly increasing demands for repairs 
and renewals to the electrical outfits and supplies of ships. While 
there are some notable exceptions, such as ships on the Asiatic 
station and the Oregon, the experience of ships on the home 
station would seem to indicate that they cannot long be self- 
sustaining without dockyard electrical work. The number of 
officers who are familiar with electrical engineering seems to be 
decreasing rather than increasing.” The unsatisfactory conditivn 
of the naval electrical engineering department doubtless led to 
the recent action of the Navy Board of Construction in refusing, 
by a vote of four to one, to further extend the application of 
electric power aboard warships, says the American Electrician. 
It was proposed to operate electrically most of the auxiliary 
machinery aboard the new battleships, and the action referred to, 
since there is nothing experimental in electric fans, blowers, 
pumps, &c, can only be considered the result of a lack of confidence 
in the present naval electrical engineering system—a lack of con- 
fidence, moreover, on the part of officers thoroughly acquainted 
with the system. 

An important decision affecting the laying of electric 
cables below the street level was given at Southwark Police-court 
recently, when the district surveyor for the Newington district, 
summoned the surveyor of roads to the Vestry of St. Mary, 
Newington, for failing to give a building notice in respect to two 
structures under the footway in Newington Causeway. The 
Vestry of Newington is the authority empowered by Provisional 
Order to supply electricity in their district, and recently have been 
laying mains throughout Newington Causeway. At an interval of 
every 150 yards an inspection chamber is being constructed, and 
the question raised by the district surveyor was, whether he was 
entitled to a notice under Section 145 of the London Building Act. 
In his evidence he stated that the inspection chamber was 
approximately, 5ft. 9in. by 6ft. 6in., the walls being of Yin. brick- 
work, the whole being covered in by a construction of wrought 
iron joists and flagstones. The chamber was constructed of 
sufficient capacity to accommodate aman. For the defence it was, 
contended that the inspection chambers stood in the same position, 
legally, as those connected with the sewers. Mr. Paul Taylor, who 
heard the case, held that the chambers were covered by the words 
‘“‘hnilding structure or works,” contained in Section 145, He 
should, pS inflict the nominal penalty of 1s, and 2s, costs 
on each of the two summonses, 
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TO CORRESPONDENTS. 





*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


*,.* All letters intended yor insertion in THe ENoIngeR, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES, 


J. R. (Birmingham).—Your letter has been destroyed. 


SuporDINaTK.—The Society of Junior Engineers, whose headquarters are 
for the present at the Westminster Palace Hotel, will, we think, suit 
you. 

T. T. (Pontypridd).—We have ourselves been unable to obtain any in- 
formation concerning the contract for the tunnel. We understand 
that nothing has been settled. 


W. H. (Birmingham).—Numerous experiments have been made to deter- 
mine the efficiency of paddle-wheels, which is about the same as that 
of the screw propeller—nearly 50 per cent. You may consult Bourne's 
“‘ Treatise on the Screw Propeller” for further information. You will, 
no doubt, find the book in the Free Library. 


R. N. N. (Derby).—If you will read “ Puzzled's” letter again, you will 
see that, in the first place, you have quite misconstrued what he has 
said about perpetual motion; and that, in the second place, it is 
absurd to suppose that friction on an axle can produce torque. The 
question to be solved seems to us to have nothing to do with friction, 
and is very interesting. 


INQUIRIES. 
BOX MACHINERY. 


An Italian correspondent desires to know the addresses of manufac- 
turers of machinery for box making. 





ACHILLES TURBINE. 


Sir,—Can any one tell me who are the makers of the Achilles 
turbine ? J.C. 8, 





CHAIN PUMPS. 


Sir,—Can any reader refer me to makers of chain pumps suitable for 
contractors’ oe pe to lift 15,000 to 30,000 gallons per hour 
through a height of 60ft.? 

February 13th. J. M. F. 








MEETINGS NEXT WEEK. 


IxsTITUTION oF Mintnac Enoingers. — Wednesday and Thursday, 
February 22nd and 28rd, at Stoke-wpon-Trent, Annual General Meeting. 


Tue InstiTuTION oF Crvit Enoineers.—Tuesday, February 21st, at 
8 p.m., Ordinary Meeting. Paper to be discussed, ‘‘ The Lake Superior 
Iron Ore Mines, and their Influence upon the Production of Iron and 
Steel,” by Mr. Jeremiah Head, M. Inst. C.E., and Mr. Archibald P. 
Head, Assoc, M. Inst. C.E.—Friday, February 24th, at 8 p.m., Students’ 
Meeting. Paper, ‘‘ The Loss of Heat from Buildings,” by Mr. R. Gordon 
Mackay, Stud. Inst. C.E. 


Roya Institution or Great Britatn.—Friday, February 24th, at 
9 p.m., Discourse on “Coherers,” by Prof. Oliver Lodge, D.Sc., LL.D , 
F.R.8.—Afternoon Lectures at 3 = ge February 2ist, “‘The 
Morphology of the Mollusca,” by Prof. E. Ray Lankester, M.A., LL.D., 
F.R.S.; Thursday, February 23rd, “Toxins and Antitoxins,” by Dr. 
Allan Macfadyen, M.R.C.S ; Saturday, February 25th, ‘‘The Mechanical 
Properties .- Bodies,” by the Right Hon. Lord Rayleigh, M.A., D.C.L, 
LL D., F.R.S. 


Society or Arts.—Monday, February 20th, at 8 p.m. Cantor Lectures. 
Four Lectures on ‘Cycle Construction and Design,” by Mr. Archibald 
Sharp, A.M. Inst. C.E. Lecture I.: Introduction—The modern bicycle— 
The frame—Strength and stiffness—Pedal pressure—Chain-struts— 
Round, D, and rectangular tubes—Frame of lady’s bicycle—Tandem 
frames—Front fork - Spring frames.—Tuesday, February 21st, at 8 p.m. 
Applied Art Section. Paper, ‘ Vitreous Enamels,” by Mr. Cyril Daven- 
port.—Wednesday, February 22nd, at 8 p.m., Ordinary Meeting. Paper, 
** Electric Traction and its Application to Railway Work,” by Mr. Philip 
Dawson. 








DEATH. 


On the 12th inst., at Upper Cairn, Kirkconnel, Dumfriesshire, P. 8S. 
Hystop, M. Inst. C.E., formerly of Mendoza, Argentine Republic, and 
late of Walmer, Kent. 
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TECHNICAL EDUCATION. 


Wuat Lord Russell of Killowen says is almost always 
worth listening to. He opened a technical school at 
Kingston, which has cost about £10,000, on Saturday ; 
and he availed himself of the opportunity to say some- 
thing concerning honest trading which deserves attention. 
For the moment, however, we prefer to deal with a 
different part of his address. Lord Russell is not 
enthusiastic on the subject of technical education, he 
awards it moderate praise. Time was when there were 
but two parties in the State, so far as technical education 
was concerned. The one held that in it was the promise 
and potency of a cure for every industrial evil. The 
other, and enormously larger section of the body politic, 
cared nothing atall about it. More recently a third party 
has sprung into existence, who hold that technical educa- 
tion is all very well in its way, but its way does not go 
very far. It would seem that Lord Russell belongs 
rather to this party than to the enthusiasts. He pointed 
out that in 1891 there were only half a dozen endowed 
schools in Surrey, whereas there are now nineteen labora- 
tories in the county devoted to the teaching of practical 
science, and fifteen buildings of the polytechnic type. 
After referring to the failure of the apprenticeship system, 
in which the master stood in loco parentis to the boy, 
Lord Russell went on to say that while trade societies 


had played a most useful part in defending the interests 
and the independence of labour, their action had had the 
effect of causing most handicrafts to be acquired by the 
young learner in the most haphazard fashion, and it was 
this evil that such schools as thatat Kingston were designed 
to counteract. We doubt that this explanation of the 
origin of the technical school will give satisfaction to the 
extreme advocates of the system; but this is a matter of 
small importance. We ourselves think that Lord 
Russell was mistaken; we believe that the movement 
originated with men who did not quite understand what 
was going on in Germany, and that the movement 
was finally advocated very powerfully by those who saw 
in the technical school a new means of earning a liveli- 
hood, or even a competence, by teaching in a way that was 
almost wholly new. But the origin of a movement is after 
all of small moment. It possesses little more than an 
academic interest. The important question is the effect 
or result of the movement. We have had technical 
education with us now for twenty years and more—what 
are the results; what has the enormous sums spent in 
the country done to promote its prosperity ? 

The question has often been put before, and never 
directly answered. We are always told that it is incap- 
able of a direct reply. In a word, no one is prepared to 
say what is the actual pecuniary return for a pecuniary 
outlay measured by millions. As Lord Russell pointed 
out, the apprenticeship system has fallen into desuetude, 
although not, we may add, to anything like the extent 
he thinks. What has really happened is the adoption of 
a system by which training goes on, although there are 
no indentures given. It is not so much the apprentice- 
ship system that has gone out of fashion, as the legal 
features of the system. The old-fashioned indenture, 
binding the employer to prevent his apprentice from 
gambling and frequenting public-houses, has become a 
thing of the past. In the present day it would be an 
anachronism. But the fact remains that there is a rising 
generation of workers who are learning their trades. Is 
the supply kept up solely by the technical schools? If 
the technical schools were all closed to-morrow, would 
there be a greater dearth, let us say, of fitters or moulders 
or plasterers in a couple of years than there is now? 
What percentage of all the fitters in the kingdom, between 
twenty-five and forty years of age, have passed through 
a technical school; and how much of their qualification 
for employment at full wages do they owe to the school 
training which they have received? It ought to be worth 
the while of some persons in every great manufacturing 
town to take a census and publish the results. The 
figures would do a great deal, we fancy, to dissipate false 
impressions, on the one hand, in favour of technical 
schools on the other opposed to them. 

The favourite argument in favour of technical schools 
has always appeared to us to be the weakest. It is 
simply that because Germany has technical schools we 
must have them also. A glance at the history of technical 
education in Germany will show how futile the favourite 
line of assertion is. Up to a comparatively recent period 
England was the great manufacturing centre of the 
world. The mistake made by the Cobden free trade 
scheme was that she would retain that position. This 
by the way. Now the Germans wished to manufacture 
for themselves, and as they lacked skilled men to teach, 
they started the school, a place in which a few highly 
trained men could impart a great deal of information to 
a number of pupils at once. In a word, Germany was 
compelled to do as well as she could in a school that 
which we had been doing in the factory and the work- 
shop. Just about the time that Germany was bringing 
herself up to such a position that she could to a large 
extent do without the technical school, England had them 
in full swing. It is well known that a change is creeping 
over the German system, and if we are not careful we 
shall find ourselves left behind, as far as the technical 
schoolis concerned. In Germany it has been made plain 
for some time that, as we have said, the technical school 
has a limited if considerable utility. In this country its 
utility is probably less than in any other, because its oppor- 
tunities are smaller. It is by no means a thing which is 
useless, but it may very easily have more money spent 
on it than it is worth. 

Tt ought to be quite well understood that the technical 
school or college should be regarded, not as a substitute 
for, but as an addition to the apprenticeship system ; 
that is to say, to practical training in the works. The 
paramount idea with the professor or the schoolmaster 
is that engineering employers want to make things. This 
is a complete misapprehension. What the employers 
want to make is money. The men who take a delight in 
building steam engines are very few indeed in number. 
Indeed, the modern systems which attain success would 
kill desire in any case. The heads of a firm know that 
the best thing they can do is repeat. If a man sees his 
works turning out twenty portable engines a week, all so 
much alike that it is next to impossible to distinguish 
one from the other, he may be pardoned if he ceases 
to take any engineering interestin them whatever. He will, 
on the contrary, spend all his energies in devising means 
by which these engines can be made as nearly automatic- 
ally as possible. Each engine represents so much profit, 
and that is all the builder cares about. It is the operation 
of this spirit which has raised the American manufacturer 
to his present position. In one sense of the word, the 
United States mechanical engineer is less scientific than 
any other. He will make as good an engine as he can to 
begin with, but having got that, he throws himself heart 
and soul into the work of producing that engine at the 
smallest possible cost. All interest in the performance 
of the engine ceases ; it is replaced by the desire to make 
it for the least possible money. 

Now the methods and standards of the technical 
college are entirely different. There the cost of making 
a steam engine, or making anything, is quite a secondary 
consideration, if, indeed, it is ever considered at all. We 
do not say that this is wrong, or that it is a defect. 





Everything should have its proper place; but it will, we 
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think, be admitted without much trouble that for these 
reasons, if for no others, the technical school cannot take 
the place of the workshop run on commercial principles. 
A lad’s work is examined, and praised or censured 
because of its quality, entirely without regard for the 
time he has spent on it. The perpetual drive and hurry 
of the shops is quite unknown in the schools. The 
atmosphere of the two places is totally different, and it is 
because the conditions under which work is carried on 
are so diverse, and in many respects antagonistic, that we 
ask for some definite information as to the effects of 
technical education in our national workshops. For 
example, whence come the best fitters and erectors in 
the marine engine shops of Great Britain and Ireland, 
and on what system have they been created? The 
question is one of very great importance. Any of our 
readers, employers, works managers, or foremen who 
ean throw light on it in our correspondence columns 
will do good service, and help to settle a very vexed 
question. 


A NEW FORMULA FOR TRAIN RESISTANCE. 


By the courtesy of the editor of the Street Railway 
Journal we have received advanced proofs of an article 
which he is about to publish, and to which he wishes due 
consideration to be given by railway engineers. It con- 
tains a description of certain experiments carried out by 
Mr. John Lundie, a consulting engineer of Chicago, to 
determine the resistance of cars on the South Side 
Elevated Railway of Chicago. The method he appears 
to have adopted—it is not specifically described—was 
that by what Americans term “coasting.” That is to 
say, the train or vehicle whose resistance was to be 
ascertained having had a certain velocity imparted to it 
was left to itself, and the distance which it ran before 
coming to rest supplied the necessary data for estimating 
the resistance. The result of Mr. Lundie’s researches is 


the following equation:—R = 4+ 5S (02 “ an =) 
oo 


where T is the weight in tons of 2000 lb., R is the resist- 
— in pounds per ton, and S the speed in miles per 
our. 

Before going further, it may, perhaps, be advisable to 
explain in the way that our contemporary has not 
attempted, the principle on which Mr. Lundie has 
proceeded. A railway carriage weighing 10 tons of 
2000 lb., and moving at fifteen miles an hour, has a 
velocity of 22ft. per second. Then by the well-known 
W v? 
29 
i1 the car are 151,250lb. If the total resistance 
offered to the movement of the car was 1 lb., it would 
run 151,250ft. before it came to rest. If the total resist- 
ance was 10 lb., or 1 1b. per ton, it would run 1512°5ft. 
If it were 16 lb. per ton, or 100]b. in all, the car would run 
151-25ft., and so on. There is nothing, be it observed, 
new in the method of calculating resistance ; it was used 
during the celebrated Trent brake trials in 1875. It 
has been used on French railways also. But trials of the 
kind date much further back than these. In 1838 Dr. 
Lardner carried out a series of experiments on train 
resistance of the utmost value, the results of which 
overset all previously formed theories. The train whose 
resistance had to be ascertained had a certain velocity 
imparted to it, and was then left to itself. Some of the 
experiments were carried out by letting the train run 
down an incline. We must refer our readers for full par- 
ticulars to Lardner’s treatise on ‘‘ The Steam Engine,” 
page 384 ; he says, ‘the results of these experiments went 
to show that the the resistance of a train augmented about 
as the speed; that is to say, doubling the speed doubled 
the resistance.” But the data obtained were in some 
respects, if not conflicting, still incongruous. 

Mr. Lundie’s results curiously enough present the 
same characteristic. Lardner found that the resistance 
per ton diminished as the weight increased; so did Mr. 
Lundie. But the most noteworthy feature in Dr. 
Lardner’s experiments was the proof which he obtained 
that the resistance depended mainly on the volume of 
the train. The resistance of wagons loaded with rails 
was much less than that of passenger coaches. Mr. 
Lundie, it will be seen, has introduced an entirely new 
factor into his equation—to wit, the weight of the train, 
which he uses as a divisor, because, according to him, 
the heavier the train the less the resistance. Here he 
repeats Lardner. If this be generally true, and not true 
only of a particular case, then we have a clue to the 
conflicting statements of train resistance made by 
various engineers. They have worked with trains 
of various weights, and thus introduced a factor 
of great but unrecognised importance; and it is worth 
notice that in some of Mr. Lundie’s experiments 
with very light trains the results closely approximate to 
D. K. Clark’s formula. It is difficult, however, to accept 
without question the statement made by our contempo- 
rary that on the Chicago, Burlington, and Quincy line 
the resistance on a straight and level track of a 940- 
ton train was only 5°5 per ton, or, say, 3}, part of the 
weight of the train at 20 miles an hour. But even 
this seems to have been beaten a long way by a train 
weighing 3428 American tons hauled on the New York 
Central, which had a resistance at 20 miles an hour of 
only 4 1b. per ton. 

Mr. Lundie’s methods are, in our opinion, greatly 
superior in certain respects to the tractometer car system 
of experimenting. In another place we give in full the 
article supplying the information concerning the experi- 
ments which we have placed before our readers. They 
are thus in a position to estimate the value of these experi- 
ments for themselves. They all go to show what has been, 
indeed, recognised for some time, to wit, that the pheno- 
mena. of train resistance are extremely complex. We 
cannot accept Mr. Lundie’s formula as fully satisfactory ; 
bat it appears, within limits, to be the best that has yet 
b2en proposed, Before it can be unreservedly accepted, 


equation E = we find that the foot-pounds stored 





however, it is necessary that it should be checked over 
with indicator diagrams from locomotives hauling trains 
of various types. Certain statements have been made, 
and accepted almost as axioms, which have done some- 
thing to retard inquiry. Thus, for example, it is com- 
monly received as true that axle friction is a constant 
quantity once the train is fairly in motion. It is possible 
that this is not invariably true. The resistance of a 
train, according to Lardner’s classic experiments, is quite 
independent of its cross section. In other words, the 
resistance of the air takes the form of skin friction on the 
sides of the train. But this in no way explains the cir- 
cumstance that the heavier the train the less the resist- 
ance per ton. We can quite understand that the resist- 
ance of flat trucks loaded with pig iron will be much less 
than that of a Pullman car of the same dead weight ; but 
we cannot understand why the resistance per ton of 
twenty flat cars loaded with pig iron should be less than 
that of ten similar cars. This is a question that ought 
to be thrashed out. Perhaps the Street Railway Journal 
may be able to accomplish something in this direction. 
Nothing can, we think, be done in this country, because, 
we do not run goods or coal trains sufficiently heavy, 
perhaps, to give the question a fair trial. 


THE MICRO-STRUCTURE OF STEEL. 


Few of those who listened to the reading of Sir William 
Roberts-Austen’s ‘ Fifth Report to the Alloys Research 
Committee,’’ and heard the discussion which followed, 
can have failed to sympathise with Mr. Windsor Richards 
in his desire to know what it all led to; what it all 
meant, what was the practical outcome of it? Apart 
from his observation, not a single engineer who is not 
directly interested in the subject of the micography of 
alloys took part in the debate. We may say without hesi- 
tation that not 5 per cent. of those present could find any 
practical utility in the report. We have no desire to under- 
rate the work of Professor Roberts-Austen, and those who 
have helped him; we do not even wish to suggest that the 
money spent on these inquiries might be expended on 
investigations of more definite value to the members of 
the Institution. We believe that the Committee is doing 
its work well and conscientiously; that considerable 
ingenuity, thought, and time, quite commensurate 
with the expenditure, are being devoted to the investi- 
gations. We believe that every person concerned 
in it considers it to be of paramount importance. But 
we, like many others, should like to know to what end 
all this elaborate work is leading us. Are we really to 
believe that an almost imponderable atom of steel, cut 
from a piece weighing perhaps a ton or a ton and a-half, 
represents the whole of that mass. Mr. Windsor 
Richards asked such a question with regard to rails, and 
Sir William Roberts-Austen replied that if the conditions 
throughout the rolling of the rail remained the same, a 
small sample would represent the whole. We cannot 
help thinking that his deep interest in the subject has 
led him to overrate its value. He showed also in what 
position on the cross section of a rail the micrographs he 
exhibited were taken. But even in the small area thus 
covered, is it certain that the very tiny atom photo- 
graphed would be representative of the whole? Take it 
that the magnification of the photograph is from 700 to 
800 diameters. A rail section magnified to the same scale 
would be over 400ft. high, and about 100ft. wide. Imagine 
a circle of about 3in. diameter—which is probably over 
the maximum size of the micrographs—stuck on the side 
of one of the biggest of the American “ sky-scrapers,” 
and some notion of the comparison between the actual 
section and the fraction examined will be gained. It would 
not surely in soberness be suggested that an inspector 
should accept material on such frail grounds; we are 
sure that the members of the Research Committee would 
be the last to suggest such a thing, and yet from the tone 
of the report, and the observations of speakers, the 
inference might well be drawn that they considered a 
small micrograph representative of the state of a bloom, 
ingot, or forging. Even if a piece were examined in this 
manner at several different positions the complete sum 
of all the areas of micrographs would still only represent 
an inappreciably small portion of the whole. 

The value of the work that the Research Committee 
has in hand is, we know, not to be measured by practical 
deductions drawn from such papers as that read on 
Thursday evening. The investigations undertaken and 
the results arrived at are not at present of a nature that 
appeals at all to the practical man, and whilst we admit 
that there is very much instructive and interesting in 
Sir William Roberts-Austen’s report, and that the details 
of the apparatus employed compels our admiration, we 
cannot help thinking that it would be wiser for those who 
are really experts in a subject, which is too entirely 
foreign to his usual work to appeal to the general 
engineer, to continue quietly to make what progress they 
can until they arrive at something of practical importance, 
and to defer anything more than the merest report of 
progress till that time. As the matter stands at present, 
it isofanature more suited for some body devoted to metal- 
lurgy, such as the Iron and Steel Institute, than to the 
Institution of Mechanical Engineers. We have no doubt 
that many of those present were, in a measure, interested 
and instructed by the paper, but like little Dombey, when 
Miss Cornelia Blimber explained to him the difference 
between analysis and synthesis, they do not seem to have 
been absolutely blinded by the light iet in upon their 
intellect. This is particularly true of Professor Roberts- 
Austen’s remarks on “ the bearing of these considerations 
on industrial practice,’ which seem to have left us very 
much where we were. 

We trust what we have said will not leave our readers 
with the impression that we do not value highly the work 
that Sir William and his assistants have done. There 
can be no question that they have found out by careful 
study much about the nature of alloys, and we do not 
doubt for a moment that they will ultimately arrive at 
something of great practical importance ; but till that time 
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THE MOTION OF A LIQUID, 


Proressor HELE Suaw repeated his lecture at the 
Royal Institution last Friday evening, on the subject of 
the stream lines of a liquid, shown experimentally jn y 
thin film between two plates of glass. The subject was 
recently brought before the British Association, and 
before the Institution of Naval Architects in 1897 anq 
1898 ; but the author is always working at the perfect. 
ing and development of his important experiments. He 
finds now that glycerine serves better than water toshow 
the stream lines of a perfect liquid, contrary to what 
would be expected. But the extra viscosity of the glyce. 
rine, which, at first sight would seem to mask the laws 
of flow, has the effect of extinguishing the irregular eddy. 
ing motion of the more limpid water; and we arrive at 
the paradoxical result that the lines of flow of a very 
viscous liquid, such as glycerine, are an almost exact 
reproduction of the motion predicted by mathematica] 
theory for the fiction of a perfectly limpid liquid. This 
unexpected result has been examined by Sir Cienge 
Stokes, and pronounced by him consistent with analy. 
tical argument, insomuch that Professor Stokes is of 
opinion that these experiments will be useful for the 
graphical solution of certain mathematical questions, 
which battle all our powers of analyses, except in a few of 
the simplest cases of plane motion ; and by making the 
plates of glass to meet at a slight angle, it is possible to 
produce an imitation of streaming motion, symmetrical 
about an axis. Certainly the resemblance of the 
streaming of the glycerine past an obliquely placed 
straight obstacle, as shown in operation in the lantern 
projections of the lecture, was remarkably close to that of 
the diagrams in Professor Lamb’s Hydrodynamics, even 
to the crucial point of the stream lines along which the 
flow divided. The resemblance to be obtained with water 
or alcohol is nothing so close. Mr. I’roude may find this 
hint worth attention in his work with the experimental 
tank at Gosport, in that glycerine instead of water would 
give a better notion of the ideal stream lines, 
past a ship-shape form, moved at an appropriate velocity. 
These stream lines are certainly difficult to observe in 
looking over the side of a steamer, being masked by the 
irregular turbulent eddying which extends to some dis. 
tance from the side. The subject of the instability of the 
ordinary stream line theory of dynamics has been 
investigated some time back by Professor Osborne 
Reynolds, especially in the interesting stage where 
turbulence suddenly commences; this is seen realised 
experimentally in a very beautiful manner in the smoke 
of a candle in still air. 

But Professor Hele Shaw has advanced the subject 
to a much higher stage of experimental development, 
so that he must be considered an entirely independent 
originator ; and it is gratifying to mathematicians to find 
that he has brought back into line with theory the result 
of experiment; for after Professor Osborne Reynolds’ 
observations on turbulence, it seemed as if Hydrody- 
namics could never again be treated as one of the exact 
sciences. 

Naval architects are watching closely these experi- 
ments, with a view of their immediate practical applica- 
tions ; and Professor Hele Shaw is to be congratulated on 
the prospect of seeing some gratifying applications on a 
large scale of the principles he has studied and explained 
by these small scale experiments, carried out with so 
much skill and patience. 
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TRON AND STEEL WORKS MACHINERY. 


Mysterious fractures in steel have advantageously occu- 
pied the close consideration during the last year or so alike of 
engineers and of steel producers. The time appears to be 
ripe for special attention to be directed to cast iron fractures, 
and particularly to the subject of chilled roll breakages. A 
conference from various parts of the kingdom, comprising 
makers of iron and steel works machinery and roll users, 
has previously been suggested, and the same proposal was 
again made by quite a number of speakers at a meeting on 
Saturday last of the South Staffordshire Iron and Steel 
Managers’ Institute, the occasion being a paper upon 
“Chilled Rolls, and Why they Break,” read by Mr. E. D. 
Nicholson. The best chilled rolls in the world are made in 
Staffordshire, and are bought by the iron and steel masters of 
South Wales, Lancashire, Cleveland, and Scotland ; and also 
by—in spite of hostile tariffs and heavy freightage—the iron 
and steel manufacturers of Belgium, France, Russia, Italy, 
Spain, and even of Turkey and China. Shropshire cold 
blast pig iron, from which the best rolls are made, has a 
deservedly world-wide reputation. We should recommend 
the South Staffordshire Institute to convene a conference of 
heavy ironfounders and of roll users, say, from the districts 
of Glasgow, Barrow, Middlesbrough, and Swansea. It is a 
somewhat special and recondite subject this question of roll 
breakages, and a general expression of opinion might be 
useful. Whilst the founders themselves do not profess to be 
immaculate, the roll users, we feel sure, could at such a 
gathering be placed in possession of a great deal of useful 
information as regards carefulness in practice, especially 
with reference to the ruinous effects of sudden changes in 
temperature whilst rolling; and such information might 
make them less disposed than they sometimes are at present 
to attribute roll breakdowns to the roll casters. On this 
question of temperature some convincing calculations were 
adduced by Mr. Jno. W. Hall, consulting engineer, of Birming- 
ham, who is one of the Institute’s past-presidents. He 
endeavours to find out what degree of heat applied to the 
outside of a roll will set up such strains in the mass as must 
result in the fracture of the roll, although it is subjected to 
no strains of any other kind whatever. He calculates that a 
cold roll—at 50 deg. Fah.—must fly in pieces when the outer 
skin, to a depth of 1}in. inwards, has been raised to & 
temperature of 1550 deg. Fah.—low cherry-red colour—if 
the centre still remains as cold as at first. Most engineers 
will agree with him that the wonder is not that ironworks 
rolls sometimes fail, but that they ever stand at all, as the 
margin of safety, when heated, must be exceedingly low. 
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———— 
MR. PREECE. 





,C.B., F.R.S., President ofthe Institution 
vi] Engineers, attained his sixty-fifth birthday on Wednes- 

¢ — the 15th inst., and by the official regulations which 
dy ont the retention of office by civil servants beyond that 
sn he retires from the post of engineer-in-chief and elec- 
tician to the Post-office. We are glad to add that it is 
nderstood that Mr. Preece’s services will be retained by t 
Postmaster-General, and that he will act in a consultative 
capacity to 
finally settl d or 
Mr. Preece's na F 
Pi spi for many years past, and, in fact, he seems to have 


had almost a dual personality. As Electrician, and latterly 
as Engineer-in-Chief and Electrician to the General Post-office, 
his fame has been world-wide ; and perhaps it is not too 
much to say that in his capacity of consulting engineer to the 
yarious Colonial Governments and to many British munici- 
palities he has been scarcely less well known. His active 
life commenced in 1852, when he entered the office of Mr. 
Vdwin Clark, who was at the time engineer-in-chief of the 
Electric Telegraph Company. ; 
inthat company’s service in 1853, and his employment about 
this time largely consisted of the testing of telegraph wire, 
and the laying of undergrcund and submarine cables. The 
company amalgamated with the International Telegraph 
Company about this period, and the combined undertaking 
was subsequently known as the Electric and International 
Telegraph Company. It was by far the most important of 
the many telegraph companies whose undertakings were 
acquired by the Crown in 1870. ; His promotion in the com- 
pany’s service was rapid, and in 1856 we 
fnd him superintendent of its southern 
district, with headquarters at Southampton. 

In 1858 and 1860 he received the further 
appointments of engineer to the Channel 
Islands Telegraph Company, and superin- 
tendent of the telegraph system of the 
London and South-Western Railway. In 
1861 he obtained the Telford Medal and 
Premium of the Institution of Civil En- 
gineers for his paper on ‘Maintenance of 
Cables in Shallow Waters.” 

During the period 1860-1870 Mr. Preece 
was very closely engaged in railway tele- 
graph work, and designed and patented his 
system of electric block signalling, a pioneer 
system of an important character, the in- 
troduction of which constitutes a great 
claim on the thankfulness of the travelling 
public. He also introduced a system of 
electrical communication between passengers 
and the guards and drivers of trains which 
was largely used on the London and South- 
Western Railway. 

In 1870, on the acquisition of the tele- 
graph companies’ plant and business by the 
Government, Mr. Preece accompanied his 
work and entered the service of the Crown. 
In 1877 he was promoted to be Assistant 
Engineer-in-Chief and Electrician. in his 
department, assuming at the same time the 
direction of its technical details, and in 
1892 he became Engineer-in-Chief. The 
advances made since 1870 in technical 
telegraphy, in the speed of working, and in 
the reliability with which our messages 
are transmitted, are largely due to Mr. 
Preece’s initiative. The Wheatstone auto- 
matic speed has increased from 80 to 600 
words per minute, or about three times as 
fast as the fastest speaker can speak. The 
implex working of the companies’ days, 
when each message demanded the whole 
accommodation of the line over which it 
was passing, has been followed successively 
by the duplex, the quadruplex, and the 
multiplex, by which, respectively, two, 
four, and as many as six messages can 
be transmitted simultaneously on the same 
line; and one of Mr. Preece’s last official 
acts as Engineer-in-Chief was to introduce 
octoplex working, by means of which eight 
messages have been handled at once, and 
there is reason to believe that a maximum 
of twelve can be reached. This apparatus, a 
modification and improvement on the multi- 
plex, has been invented by a young officer of 
the Post-office engineering staff. Mr. 
Preece’s personal work in connection with 
these advances must necessarily be to a 
large extent absorbed in the work of his department, but 
that they are largely due to his initiative and suggestion, 
and to the encouragment which he has always given to 
promising experiment, cannot possibly be denied. 

In matters telephonic, Mr. Preece has always kept himself 
well in the front rank of inventors and experimentalists, and 
the interest he takes in wireless telegraphy is well known. He 
has from very early days been an uncompromising advocate 
of metallic loops and copper conductors for telephonic pur- 
poses. i 
signalling used with such success on the Post-office trunk 
and other telephone lines. 


Mr. W.H. PREECE 


ed. The Post-office could ill spare him. 


many cases the apparatus tried has been found woefully 
wanting. 


As an author and lecturer Mr. Preece has also attained 
His books on “Telegraphy,”’ written in con- | 


distinction. 
junction with Mr.—now Sir James—Sivewright, and his 
‘Manual of Telephony,” written in conjunction with Mr. 
a are recognised standard works on the subjects they 
reat. 
. His popularity as a lecturer is attested by the enor- 

mous audiences that gather at the Royal Institution, at 
the Society of Arts, or at either of the engineering institu- 


tions with which he is associated on the occasion of his | 
| and must subjoin an estimate of the costs. 


delivering an address. 

Mr. Preece carries into his retirement the best wishes of 
those with whom he has been associated. From what we 
know of him we do not think he is likely to use that retire- 
ment to promote his personal ease and comfort ; and, indeed, 
we understand that, being now free from the trammels of 
officialdom, he has announced his intention of actively 
pursuing the business of a consulting engineer. 


the | line. 


his old department, but the terms are not yet | 


He received an appointment | 


He invented the system of automatic and visual | 


The tests of telephonic apparatus | 
that have been made under his direction are legion, and in | 


THE JUNGFRAU RAILWAY. 
(Continued from page 132.) 
International competition for designs relating to the building 


| of the Jungfrau Railway.—The scientific commission which 


has been appointed to carry out the arrangements for building 


the Jungfrau Railway hereby offers prizes of a total value of | 
| 30,000£.—£1200—for the best solutions of a series of problems 


which are to be considered in building and working the proposed 
(1) Arrangement of the line. (a) Section of the tunnel, with 
and without lining walls. 


Rails, rack, points and crossings. (b) The most suitable 


has been widely known as an engineer of | system of transmitting the electrical motive power. Arrange- | 
| ment of the primary installations, transmission of the current, 


and secondary installations. Method of giving off the motive 
power along the line. 
interruptions of the traffic. (c) The rolling stock for 
electrical motive power, with all necessary safety appliances, 
(d) Design for a station and restaurant at the Kiger Glacier 
Station. (e) Building and fitting out of the gallery stations. 
(f) Design for a large club hut for about fifty tourists at the 
Ménchjoch Station. 
8 m. in diameter, provided with staircases leading to the 
Jungfrau summit. (2) Building the line. (a) Tunnelling: 
Electrical boring machines, blasting material. Ventilation. 
(6) Disposing of the tunnelled material. (c) Precautions for 
safeguarding the health and life of the workmen. Types of 
portable barracks. (3) Working the line. (a) Measures and 
arrangements for ensuring constant working ; conditions pre- 
vailing, and for preventing interruptions. (b) Method of 
lighting the tunnel, the carriages. 


the carriages and the public and employés of the company. 





Liliott and Fry, Photographers} 


W. H. PREECE, C.B., F.R.S. 


It must be remarked that one competitor or several com- 
bined may solve any one problem or several taken together; 
it is also permissible to send in solutions of other questions 
which might be of material use to the undertaking. The 
Scientific Commission, if necessary by the aid of experts, 
examines the designs and plans received, and decides as to 
the awarding of the prizes. The results of its findings will 
be made public. With the awarding of the prizes the com- 
pany acquires the right to use the solutions thus selected 
without further compensation. In all other cases the Com- 
mission is bound duly to protect the originality of the designs 
sent in. Solutions which receive no prize will be returned 
to the unsuccessful competitors. The following data are of 
importance in solving the problems :—The steepest gradient 
of the line is 1 in 4, the gauge 1m.; the sharpest curve has 
a radius of 100 m.; the smallest vertical radius at a change 


of gradient is 500 m.; the maximum breadth of the carriages | 
is 2°5 m.; and the maximum height 3 m.; the speed allowed | 
The water-power for the electrical | 
installation—about 5000-horse power—will be derived from | 


is 7 to 10 kiloms. per hour. 


the Liitschinen. From the turbines to the starting point of 


the line at the little Scheidegg the distance is about 8 kiloms., | 


from there to the beginning of the tunnel about 24 kiloms. ; 
the tunnel has a length of about 10 kiloms. Competitors 
must illustrate their designs by means of drawings or models, 
The last day for 
handing in the designs is August Ist, 1896. The offices of 


the Jungfrau Railway are at 10, Bahnhopstrasse, Ziirich, | 
where all further information, as well as the general plans of | 


the line, the results of the geological researches, and exact 
data of the water power at disposal may be obtained. The 
members of the Scientific Commission of the Jungfrau Rail- 


way are the undersigned, and the following gentlemen :— | 


The most important of the problems in question are: | 
| Professor Dr. Weber, Lecturer on Physics at the Federal 


Substructure and permanent way. | 


Safeguards against atmospherical | 


(g) Lift of about 100 m. in height and | 


(c) Electric warming of | 


| Staff-Colonel Becker, Professor and Civil Engineer, Ziirich ; 
| Mr. H. Brack, Technical Director of the Swiss North-Hastern 
| Railway, Ziirich; Professor Golliez, Geologist, Lausanne ; 
| Dr. Maurer, Meteorologist, Ziirich ; Professor Dr. L. v. Salis- 
Guyer, Lecturer on Law at the University of Bale; Dr. 
Schmid, Director of the Federal Sanitary Department, Berne; 
Rev. G. Strasser, Incumbent of Grindelwald Parish Church, 
and Author; Mr. E. Strub, Engineer and Inspector of the 
Bernese, Oberland, and Wengernalp Railways, Interlaken ; 
Professor Dr. Walder-Meyer, Editor of the Alpina, Ziirich ; 


— College, Ziirich ; Dr. Wrubel, Mining Engineer, 
Ziirich. 

Technical report.—When man first attempted to utilise 
the great elementary forces of nature, only wind and water 
were at his disposal, and ages passed by during which no 
progress of any kind can be signalised. It was reserved to 
our own nineteenth century to lay open the forces stored up 
in the earth, and toconvert its latent heat into mechanical 
work, by reducing the primal heat stored up in coal to its 
original state, so that it might once more become capable of 
giving off power. The introduction of steam led to the dis- 
tribution of power, partly by improvements in the means of 
transport, and partly by direct transmission. To-day we 
vainly endeavour to discern the limit of perfection in develop- 
ment which, as experience proves, must finally be attained 
in all human effort. Our railway systems will not be exempt 
from this law of nature, and must eventually pass into a 
state of old age, although it is difficult for the present 
generation to grasp this idea. So much is certain, however, 
that the further progress of railway engineering will more 
severely tax the ingenuity of our professional men than has 
hitherto been the case, for the multiplicity of interests 
which are attached to our railways increases 
from day to day, and to keep this fact in 
view is a duty which our railway engineers 
will not fail to observe. In laying out their 
trunk lines the railways have followed the 
broad valleys, which, from the regularity of 
their course and other favouring circum- 
stances, have always been found to take the 
commerce of the neighbourhood and outlying 
places along with them. With the further 
development of these main lines branches 
were soon laid out in all directions, leading 
up into the neighbouring valleys, climbing 
heights and surmounting watersheds, or 
piercing the mountain fastnesses with 
tunnels. The necessities of commerce, and 
the development of manufactures with their 
ever-increasing demand, gave a fresh impulse 
to engineering science and technical skill ; 
it became imperative on railways to keep 
pace with the rapidly-growing traffic, and 
to adapt themselves to the steepest gra- 
dients and sharpest curves; and thus 
mountain railways become a fact. Adhe- 
sion, i.e., the amount of friction between 
tire and rail available for propulsion, was 
no longer sufficient on steeper gradients, and 
the ordinary engines proved themselves to 
be incapable of hauling the loads attached 
to them. It was endeavoured to overcome 
the difficulty by increasing the weight of 
the locomotive, and its capability of move- 
ment in sharp curves, or by using a smooth 
central rail. To change the latter for a 
rack was but a small step, and when once this 
step had been taken, the only practical solu- 
tion of the problem had been found—viz., 
the rack rail. 


Since the time when the rack system began 
its victorious career on the Rigi, no less 
than forty mountain railways belonging to 
this type, but differing in construction, 
have been built in Switzerland, representing 
a building capital of 60 million francs. The 
three first rack lines, built soon after 1870, 
had the standard gauge, and a minimum 
radius of curve of 120m. These dimensions 
were too large, and in two cases proved to 
be an incurable fault. Gauge and curves in 
all lines built later on were reduced in dimen- 
sion by 50 percent. Still the average net 
earnings of these lines were not very satis- 
factory, and steam power proved to be too 
cumbersome and too expensive. Attention 
was then called to the great improvements 
in the application of electric power which 
had in the meantime taken place; it was 
decided to use electricity as motive power 
for the Mount Saleve Railway, and thus 
a firm foundation for future efforts in 

that direction was secured. The Jungfrau Railway, 
like all other existing schemes for steep lines, is designed 
on the same plan, and indicates a return to a wider gauge 
and larger radii of curvature as well. The conditions 
for supplanting steam by electricity on the Jungfrau 
Railway are extremely favourable; there are distinct 
advantages to be gained as regards the supply of motive 
power, as well as for boring, lighting, and heating purposes, 
and also for the working of the tunnels. In consideration of 
the present status of electrical science only one system can 
be contemplated, viz., that of a continuous external current 
conductor—a system which has already been brought to a 
very advanced state of technical perfection. With regard to 
the trustworthiness of electric traction, its regularity, and 
the safety necessary for traffic, we may take it for granted 
| that these main considerations have already been fulfilled, 
and can be guaranteed by careful workmanship. The over- 
head conductor is also sufficiently perfect to be certain in its 
working and free from danger. At the same time the altitude 
of the Jungfrau Railway and, consequently, the smaller 
| security against the effects of lightning, call for a most care- 
fully-designed electrical plant. In other respects electric 
traction has undoubted advantages as compared to steam 
locomotive power, viz., (1) a better relation between paying 
and dead weight; (2) noiseless and smokeless running; 
(3) the rack gearing works more safely, as the motive power 
is imparted to the wheels of the vehicles by a rotary 
motion; (4) attendance on the rolling stock and main- 
tenance of the same are decreased; (5) a saving in traftic 
expenses. It will, of course, be understood that the plant 
must be so arranged as to be capable, at times, to give off 
much more power than is required during the hours when 
the amount of traffic is at a minimum. The main condi- 
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tions of the projected line, as well as the choice of stations, 
are distinctly favourable. The experience hitherto obtained, 
the substructure, the design of the electric rolling stock, the 
transverse stability of the same, and the amount of traffic 
expected, combine to render it imperative that the metre 
gauge be adopted for the Jungfrau Railway. The hindrances 
due to the configuration of the ground are unimportant, and 
allow considerable freedom in the choice of radii of curva- 
ture. For the alignment it has been decided to take 100 m. 
as the minimum radius. The track will have but few 
curves, and the fact of their radii being fairly large has much 
lightened the task of designing the rolling stock, while their 
small number necessarily has a favourable effect on the laying 
down of the permanent way, and also on the working of the 
line. As standard it is proposed to use no steeper gradient 
than 25 per cent., while reverse grades are to be avoided as 
far as possible. One such, viz., 10 per cent., occurs only 
botween the stations Ménchjoch and Jungfraujoch. This 
arrangement of gradients guarantees easy and safe run- 
ning, falls in with the positions of the stations, and allows 
the use of the ordinary type of rack, while the building of the 
tunnel and the control of the track are not rendered more 
difficult. In planning the Jungfrau Railway the following 
points were accordingly kept in view:—Absolute safety of 
traffic, greatest possible protection against the injurious 
effects of the mountainous surroundings, the insertion of 
several intermediate stations, capability of working a con- 
siderable traffic, a short time for construction, and the build- 
ing and starting of the line in sections. By observing these 
conditions the experience gained in building and working the 
line can continually be turned to advantage, while the receipts 
will increase in proportion to the capital outlay until the 
railway has been completed. The boring of the tunnel will 
be started at different points, and work will be carried on, as 
far as possible, all the year round by means of day and night 
gangs, the length of shift being regulated according to the 
capacity of the workmen. The last day for receiving contri- 
butions for the open competition is August Ist, 1896. In the 
course of this and the next year the earthworks and masonry 
up to the tunnel entrance of the second section can be 
carried out, as well as the canals, dams, and buildings for the 
power plant at Lauterbrunnen. The opening for traffic of 
the first section should take place not later than August, 
1897, while the great tunnel will, it is hoped, be commenced 
in the autumn of the same year. In the following table will 
be found the chief data concerning the lengths, altitude, and 
gradients of the line :— 
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1 


Jungfrau 


* Distance from Eiger Glacier Station to tunnel entrance, 446 m. ; 
length of line from tunnel entrance to Grindelwald View, 1621 m. 


(To be continued.) 





THE INSTITUTION OF JUNIOR ENGINEERS. 





On Friday, February 10th, the chairman, Mr. Basil H. Joy, 
presiding, the Institution held, at the Westminster Palace Hotel, a 
joint meeting with the Discussion Section of the Architectural 
Association, when a paper on “‘ Factory Design” was read by Mr. 
J. H. Pearson, a member of both societies. It dealt chiefly with 
the requirements in the design of factories for London and its 
vicinity. 

In introducing the subject, the author insisted upon the import- 
ance of a close relationship between the architect and engineer as 
it was only by consultation together and united action, especially 
with regard to buildings of the factory class, involving the employ- 
ment of machinery, that a satisfactory result could be arrived at. 
The sections of the London Building Act, 1894, which had special 
reference to buildings of the factory type, were touched upon, and 
the different kinds of buildings were classitied. It was shown how 
the design and construction were affected not only by the charac- 
ter of the machinery to be installed, but also by the form of 
power adopted for driving it. Systems in use at the present time 
were briefly reviewed, preference being given to electricity. 

In considering the question of elevation, the good architectural 
effect obtained from the use of parti-coloured bricks was indicated, 
and the opinion expressed that stone work should be sparingly 
introduced, on account of its inability to withstand an excessive 
heat should a fire occur ; its employment should be confined to 
copings, window sills, strings, and steps. Materials of construction 
were then considered, a number of specimens being exhibited to 
the meeting. Referring to foundations, wherever the nature of 
site subsoil was at all doubtful, a continuous bed of concrete over 
the whole surface was advised, as by that means a uniform pres- 
sure of the loads upon the foundation was secured. Fire-resisting 
floors and staircases having been discussed, the author proceeded 
to consider details for the construction of roofs, partitions, 
windows, and skylights. 

Furnace chimney shafts received attention at some length, as 
did also the questions of ventilation, sanitation, and fire protection, 
with special reference to the Factory Act of 1895. The construc- 
tion of a factory with which the author had been associated, was 
described and illustrated, and an interesting account given of the 
method of putting on an additional top floor, without meanwhile 
interrupting in any way the business ordinarily carried on, and 
without taking to pieces the existing roofs, which were raised by 
screw jacks, 

An animated discussion ensued, in which Messrs. M. Garbutt, 
P. J. Waldram, J. Pearson, T. C. Morewood, H. Stratham, W. 
Worby Beaumont, H. C. Reid, H. J. Leaning, H. J. Young, E. A. 
Berry, Max Clarke, and W. R. Beckton, took part, and the pro- 
ceedings terminated with a vote of thanks to the author. 

It was announced that the Institution would hold a ccnversazione 
on Saturday, March 11th, and that at the ensuing meeting a 
paper on ‘“‘The Direct Production of Electricity from Carbon ” 





would be read by Mr, W. R, Cooper, M.A., M. Inst, J.E, 


LIQUID FUEL CRUCIBLE FURNACE, 


Tue furnace which is the subject of an engraving and 
sectional drawing ou this page, is intended primarily for 
brass melting, but the temperature attained is sufficiently 
high to make it available for materials with higher melting 

oints. 

. The makers guarantee the fusion of 401b. of brass in 
thirty minutes or less with half a gallon of tar oil or other 
similar liquid fuel, starting all cold, and that the apparatus 
can be started in full working order in fifteen seconds from 
the time that the light is applied. 

Taking the average price of the class of oil usx to be 
twopence fer gallon, the cost of melting 401b. of bra:s is one 


the lid. When a complete charge cannot be packed in th 
one crucible, a second clay warming cylinder is used to a 
pare the extra amount. This crucible is placed upon ike 
hole in the lid, and it is generally found that the metal jn it 
is the first to melt—presumably because it is smaller in 
quantity. It will be observed that the level in the filter 
tank being constant, the rate of flow of oil is also constant 
The two valves are employed, so that adjustment may ae 
made with the lower, leaving the upper open full bore: ‘hae 
if it is desired temporarily to arrest the action of the furnace 
the upper only is turned off without interfering with the 
adjustment, so that an immediate start may be made again 
without trouble. 

tis to ke remarkel thas Messrs. the Bickford Burners 
Company, of Camborne, Corn. 
wall, who make this furnace 
have found that slide valves are 











LIQUID FUEL FURNACE 


penny, and adding the prize of labour for half an hour, the total 
price works out approximately to threepence, which is un- 
doubtedly much less than the cost of melting in crucibles by 
coke. The furnace is, moreover, much more cleanly than a 
coke furnace, and spilt brass can easily be reclaimed when 
the apparatus is cold, so that there is a further saving of 
some little importance in that direction. 

Unlike most heavy oil burners, only a small air pressure, 
such as can be readily drawn from the smith shop mains, is 
required. The action is extremely simple, and will be at 
once understood from the drawing. The upper vessel 
marked A contains the main oil supply. From there it falls 
by gravity through the cock shown, into the filter vessel B. 




















LIQUID FUEL FURNACE 


The cistern A being air-tight, the level in B is always the same; 
that is to say, it just covers the mouth of the vertical tube. 
From B the oil descends through the filters, passes igto the 
small pipe shown, through a valve, just beneath B, not 
indicated in the drawing, then through a second regulating 
valve, and out by the down-turned nozzle. The air blast 
enters by the tube D, which has a hole at the end and a 
slot underneath. As the oil trickles over the tube it is 
blown by the air issuing from the slot to the bottom of 
the combustion chamber, where it is partly vaporised and 
partly burned. The resulting flame and gases issuing by 
the orifice circulate round the crucible, where combustion is 
completed, and the waste gas passes out through the hole in 








quite useless, as the slight, 
shock to the spindle, a Ph 
the vibration of the furnace 
itself, is sufficient to destroy 
the adjustment. For this 
reason the apparatus is sup- 
plied with cocks instead of 
valves, 

1t ought to be noted that as 
there is no passage less than 
fin. diameter, the apparatus 
is quite free from the choking 
so frequent in small spray 
burners, and as whatever Vapo- 
risation takes place is effected 
in a large combustion cham. 
ber in the presence of air, any 
non-volatile constituents of the’ 
fuel are immediately burnt, 
entirely overcoming the caking 
difficulty. 





DOCKYARD NOTES. 





THERE is—to the sailor at 
any rate-— always something 
mournful when an old ship 
gets sent to the naval knacker’s 
yard. The old _ Resistance 
never did anything particular 
in the days when she was in 
commission, but none the less 
all her old people were probably 
not sorry to hear that she had 
foundered at Holyhead—a vic- 
tim to her own element. To 
the general public the Resist- 
ance is best known as the ex. 
perimental ship of a few years 
ago, experiments that have 
already been referred to in 
these notes. The question is 
whether, in view of all the 
modern advances in gunnery, 
and torpedo too for that matter, 
the Resistance could not well 
have been utilised a bit more 
instead of being so long left 
idly rusting in Portsmouth harbour * Rotten Row.” She 
might have been taken well out to sea and fired at with 12in. 
shell till she sank. Much would have been learned. 





Tue mishap to the cruiser Edgar is curious—the first 
instance, we believe, of a funnel being carried away. 50 far 
as can be gathered, no particular inconvenience was caused 
to the engine-room department. It is a moot point in some 
ways how a ship will fare if her funnels get carried away in 
action. Doubtless the misfortune to the Edgar’s fore-funnel 
will throw a certain amount of light upon this question—an 
important one enough. In the old days of the steam frigates, 
to knock over the funnel was considered a tactical stroke, 
involving practical destruction of the motive power. Now- 
a-days, if the fans are going, smashing up the funnels may 
influence an action very little. 





Tue Gibraltar, a sister to the Edgar, is expected at Ports- 
mouth shortly to pay off. The Japanese cruiser Chitose, after 
arming at Elswick, will call at Portsmouth on her way out. 
The Chitose on her trials, by the way, made the record speed 
of 23°76 knots. Those who have seen the ship do not, how- 
ever, appear to be very enamoured of her. There is a grow- 
ing feeling that these sort of craft are reaching the end, and 
that the belted armour cruiser must replace them. The 
protected cruiser is too much at the mercy of a single shell. 
True, the Chitose has some armour on the sponsons, 
defence that the slightly smaller Takasago lacks. But this 
armoured space is too small to be of much real service in 
comparison with a ship of, say, the Garibaldi or Asama 
classes. Probably for all practical purposes the Takasago 
and Chitose are on a par— great powers of offence, but 
unfitted for close action or a long action under present 
conditions. 





Iv, however, the protected cruiser is to continue to exist as 
a ‘fighting machine,” then the Russians have grasped the 
problem better than anyone else. The Russians discard the 
4-7in. gun altogether ; the Rurik is the last of their ships to 
carry this piece, though the Rossia is supposed to do so. As 
a matter of fact, she carries 3in. quick-firers only, below the 
Gin., and so do their other new cruisers. These 3in. guns are 
carried in large numbers, the theory being to either have a 
biggish gun like the Gin. or quite a small one, that is to act 
by numbers, 


Tux old Danish ironclad Odin has been reconstructed to a 
certain extent; 10in. breech-loaders—pattern uncertain— 
have replaced the old muzzle-loaders, and some steel, Harvey- 
ised, has been put on over the old armour. It isa curious 
fact that this system of renovating armour should hail from 
Turkey. True it was not a Turk, but a retired British officer, 
Woods Pasha, who devised it. Still it started in Turkey. 
Germany followed the idea in the Kénig Wilhelm. . Now 
Denmark has availed herself of it. 





Tux latest torpedo device hails from Sweden, where the 
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X-rays are said to have been impressed—presumably for gyro- 
scope duties. The details are a “secret.” In its present 
stage the information seems to smack a little too much of 


Jules Verne. 





Ov French optimism we have spoken before. Le Yacht 
this week is in its most optimistic vein, where it devotes a 
jeading article to French naval construction, taking as its 
text a remark in the Naval and Military Ltecord about 
French genius for naval construction. Undoubtedly the 
Vrench built swifter ships than we did in the old days, but 
somehow or other these ships seldom served any particular 
urpose other than to serve as models to British shipbuilders. 
‘And when they did that they were lying in British dockyards. 
ake it all in all, the genius of French naval construction 
has always seemed to have held too single an eye upon 
«another day.” There is no need to quote the rest of the pro- 
verbial rhyme. When all is said and done, it is not the ships 
which win or lose battles, but the men in them. Probably, 
despite all that machinery has done, this is truer to-day than 
ever it was. But 90 per cent. of ship talk and prognostica- 
tions about war ignore the human element altogether. Yet 
eyery naval officer knows that one battleship with her crew 
well ‘shaken down” is worth two, perhaps three, with 
crews fresh to them. After this, where comes in the value 
of ‘comparative tables” and lists of trial speeds? The 
most that is accorded to the human element now-a-days is 
that it should shoot straight. It is useless to argue that 
having the crew well in hand is more important, the reasons 
cannot be well explained by plausible argument. If being 
able to hit often is good, being able to stand being hit is 
equally important. In connection with hitting, however, it 
is more often than not the range-finding rather than the 
gunnery which is at fault. The blame does not necessarily 
lie with the range-finding implements. 





Onu of the illustrated papers last Friday came out with an 
illustration of the submarine boat attacking the Magenta. 
Everything is ‘all there,” but, unfortunately for the draw- 
ing’s internal evidence of accuracy, the Magenta appears 
with two heavy military masts. As a matter of fact, her 
after mast is only a slight signal pole; and this throws the 
submarine part of the business under suspicion, Yet some 
business-like pictorial record of the experiments would have 
been more useful and interesting than all the glowing and 
golden accounts that have been published. 








LIQUID FUEL FOR BOILERS. 


On Tuesday last we had an opportunity of witnessing an 
experiment carried out by the Perfecta Seamless Steel Tube 
Company, Limited, of Birmingham, in connection with a 
new system of utilising oil fuel for burning in boilers. Later 
on we hope to give a detailed account of the whole of the 
mechanism employed. Meanwhile a short description may 
be of interest. The system is adaptable to any kind of boiler, 
though in the present instance a Lancashire boiler 28ft. long 
and Sit. in diameter was used. The front ends of the 
flues are provided with closely - fitting cast iron 
plates, each pierced with four holes through which hollow 
cylinders can be projected into the flue. These cylinders 
are each closed with a blank flange at the outer end; on 
these flanges are projections which rest on brackets project- 
ing from the plates closing the boiler flues, and at their 
other ends the cylinders are drawn down and fitted with a 
cap which has a small hole init. Adjoining the boiler was 
asinall steam air compressor, and also a small horizontal 
pump for supplying the oil under pressure. The oil used 
was the crude waste product from the manufacture of 
creosote. ' 

The rationale of the process is as follows :—The oil under 
pressure is led to a receiver, whence it travels to a pipe 
which runs across the face of the boiler. From this pipe 
connection is made to eight double regulating cocks, 
which are also in communication with the air com- 
pressor. A few shovelfuls of burning coal were introduced 
through a small door on to a grate in each flue, and 
the oil and air admitted into the cylinders. Inside cach 
cylinder, and fitting it closely, is a cast iron spiral, round 
which the vapour of oil and air have to traverse before 
reaching the end of the cylinder. The result is that the oil 
becomes highly vaporised, and issues with the air through the 
nozzle into the flues, where it catches fire and burns with an 
intense white heat in along flame which impinges against and 
is broken up on a brick bridge. An arrangement is provided 
by which additional air can be led to an annular piece of iron 
placed in front of the holes in the end of the cylinder so that 
the flame passing through it can obtain more air and partake 
of the nature of that from the Bunsen burner. The experi- 
ment was, as far as the practicability of the system is 
concerned, a complete success. As regards figures, we hope 
to give details when we further describe this new develop- 
ment in boiler firing. It is claimed that with a cold feed 
12 lb. of water can be evaporated with one pound of fuel, and 
that there is absolutely no choking of the burners. The 
inventor of the system is M. Chambost, of Paris. 








THE LARGEST LOCOMOTIVE IN THE WORLD. 


Ix our impressions for November 11th and December 2nd, 
1898, we gave some drawings and afull table of dimensions of the 
largest locomotive constructed by the Pittsburgh Locomotive 
and Car Works for the Union Railroad, U.S.A., a line about 
twelve miles long, connecting the Duquesne Furnaces Home- 
stead Steel Works and Edgar Thomas Steel Works of the 
Carnegie Company. The cylinders are 23in. diameter by 
32in. stroke ; the total weight of the engine is 107 U.S. tons. 
We publish this week as a supplement a general drawing of 
the engine, and on page 157 two end views. 











THE LIVERPOOL MOTOR-CAR TRIALS. 

We have received particulars of the trials of motor 
vehicles for heavy traffic which are being inaugurated by the 
Liverpool Self-propelled Traffic Association, in conjunction 
With the Royal Agricultural Society’s show to be held in 
Liverpool in’ August next. The trials will commence on 


July 31st, and will conclude on August 2nd. The competition 
will be divided into four classes, as follows:—Class- A— 
Minimum load, 2 tons; maximum tare, 2 tons; platform 





area, 50 square feet. Class B—Minimum load, 34 tons; 
maximum tare, 3 tons; platform area, 65 square feet. 
Class C—Minimum load, 5 tons; maximum tare, 3 tons; and 
platform area, 80 square feet. Class D—Minimum load, 
64 tons; maximum tare, 4 tons; and platform area, 110 
square feet. The judges appointed are Messrs. M. C. 
Bannister, A.M. Inst. C.E.; KE. R. Calthrop, S. B. Cottrell, 
M. Inst. C.E.; Boverton Redwood, F.R.S.E., F.1.C.; Henry 
H. West, M. Inst. C.E.; and Professor H. §. Hele-Shaw, 
LL.D., M. Inst. C.K. The Agricultural Society offer one 
gold and one silver medal in each class. Further particulars 
and entry forms can be obtained from the hon. secretary 
of the Association, Mr. E. Shrapnell Smith, Royal Institution, 
Liverpool, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





CIRCULATION IN BOILERS. 


Sir,—Kindly permit me to make some remarks on your leader of 
the 10th inst., on ‘* Circulation in Steam Boilers.” Contrary to what 
you state, Galloway tubes are far from being a very efficient way 
of establishing circulation. The late Mr. Lavington E. Fletcher, 
engineer-in-chief of the Manchester Steam Users’ Association, 
clearly demonstrated this by the remarkable experiments he 
carried out in 1889—‘‘ Red-hot Furnace Crown Experiments.” 
Manchester: Charles Sever, printer, 1889, I quote from Mr. 
Fletcher’s report :— 

‘* Secondly, that this inequality—of temperature—is practically 
the same, whether in a Lan ire boiler with four cross water 
pipes in each flue tube, or in a Lancashire boiler without any cross 
water pipes at all, or in a Galloway boiler with thirty-three conical 
water pipes and two pockets, or with thirty conicalywater pipes 
and two pockets, Thirdly, that it appears that water pipes are 
not as efficient in promoting circulation of water throughout the 
boiler as the public has generally supposed.” 

I have often had occasion to check the accuracy of Mr. 
Fletcher's experiments, and have also noted that the inequality 
of temperature lasts longer with Galloway than with ordinary Cor- 
nish and Lancashire boilers, ‘The gases are cooled to a lower tem- 
perature, owing to the presence of the water pipes in the internal 
flue, and, as a matter of course, it takes longer to heat the bottom 
water. 

You state that you are quite familiar with instances in which 
all the water has been driven out of the tubes of a water-tube 
boiler owing to the excess of circulation. I fail to see how this 
can happen, if there be a positive water circulation in the boiler. 
Possibly I misunderstand you. It, would be of great interest 
to hear further from you on the subject, and see the tracings of 
the boilers in which such facts have occurred. 

As regards the question of deposits, positive water circula- 
tion has a great bearing on the formation of scale. I can 
show you this on a great number of boilers working on 
the Continent, where M. Dubiau’s device for artificial circu- 
lation of water has been fitted. Boilers can be put at your 
disposal for internal inspection. Should you wish to investigate 
this matter fully, I shall be pleased to carry out experiments 
under your supervision on a boiler in your country. 1 will add 
that in order to see what takes place inside a boiler under steam, [ 
have devised an arrangement for lighting it internally with electri- 
city. This affords opportunity for many interesting investiga- 
tions. 

Paris, February 11th. CH, BELLENS. 


TEST OF A UNIQUE FORM OF FEED PUMP. 

Sin,—With reference to the paper in your recent issue on ‘‘ An 
Economy Test of a Unique Form of Feed Pump,” by Mr. Wheeler, 
we have refrained from making any remarks on the results given 
therein, as the fallacious character of the test must have been 
apparent to those of your readers who knew anything about boiler 
feed pumps and their efficiency. We have, however, been 
furnished with the paper by Mr. Meriam Wheeler, of the Blake 
and Knowles Company, and we now take the liberty of supple- 
menting the remarks of your correspondent ‘‘R. R.,” with a few 
observations, 

From Test A we notice the pumps were running 40 double 
strokes per minute ; allowing a l4in. diameter of , this would 
give a delivery of 24,350 lb. of water per hour, if the pumps were 
absolutely tight. Mr. Wheeler’s paper, however, states that the 
pump handled 17,570 lb. per hour, thus showing the efficiency of 
the pump to be only 72°2 per cent. 

The steam b pons in the high-pressure cylinder is stated to be 
58°06 Ib., and the ratio of this cylinder to the pump being 2°94, 
the maximum pressure capable of being exerted in the pump would 
only be 170°5 1b, Dealing with the low-pressure cylinder on the 
same basis, we get 199°7 lb., the mean of the two pressures being 
185 lb, If we deduct 10 per cent. for frictional resistance—a very 
moderate estimate, considering the smaliness of the pump in 
question—and without making any allowance for the 19ft. of lift 
and other resistances on the suction side, we find that the maximum 

ressure in the discharge pipe could only have been about 165 lb. 

n Mr. Wheeler's paper, however, it is stated as having been 200 lb. 
With the efficiency of the pump shown to be so low, and with the 
figure given as the discharge pressure inaccurate, we think your 
readers will see the value which may be placed on this much 
paraded test. 

Taking the result on which the word ‘‘ unique” on the title is 
evidently based, namely, the 52°04 lb of steam per indicated horse- 
power, let us consider its value as a criterion of a steam pump’s 
performance. We have seen that the efficiency of the pump end 
was only 72°2 per cent. at forty double strokes. As the slip ina 
pump is practically a constant at all speeds, it follows that when 
the pump is working at 11°15 strokes per minute it will be doing 
no useful work at all, and yet may be using 52°04 lb. of steam 
per indicated horse-power. 

The fact is, that the steam used per indicated horse-power is of 
no consequence ; what we want to know is the amount of steam 
used for the amount of work actually done, which may either be 
stated in terms of foot-pounds of work per pound of steam used, 
or pounds of steam used per net water horse-power, the data for 
which, it will be noted, is not obtainable from the paper as it 
appears in your journal. On this basis we find, on reference to 

r. Wheeler’s paper, that the duty of the compound simplex 
Lae cited is about 22,950 foot-pounds per pound of steam used, 
or 96°3 Ib, of steam per water horse-power at best. Considering 
the speed at which those pumps were run, that they were on the 
compound principle, and the complete and perfect nature of the 
arrangements for testing remarked upon by Mr. Wheeler, the 
result is very poor indeedj; and we may say that an ordinary 
standard single Weir pump running at twelve double strokes, or 
lest than a third of the speed, does a duty of at least 32,000 foot- 
pounds per pound of steam used, or 62°5 lb, of steam per net 
water horse-power. We state this not by way of comparison, but 
to show the utter fallacy of taking pounds per indicated horse- 
power as the value of a pump’s duty. It is merely the record of a 
steam cylinder’s performance under certain conditions, and has 
ag nothing to do with the pump’s work, 

Mr. Wheeler alludes, in connection with this test, to a saving of 
44 tons of coal which could be made on the s.s. Oceanic if fitted 
with the arrangement described in the paper, over the pumps at 
present fitted in the vessel. It may therefore interest yout 
readers to know that the total coal used for driving the feed pum 
on this vessel will not exceed 30 tons on the whole voyage of o} 





days; so where the room for a saving of 44 tons comes in we 
cannot well see, 

Much more might be said on other points in Mr. Wheeler’s paper 
to which exception may be taken, but we think we have said 
enough as regards the portion excerpted in your article to indicate 
that a brief analysis only is sufficient to show the true value of 
pump trials conducted on such a basis. (ot 

Glasgow, February 13th, G. anp J. Weir, Limited. 

Str,—We observe that “R. R.” in his further letter in last 
week’s issue attempts to shift his ground and leads on to a ‘‘ will-o’- 
the-wisp ” chase, in which we do not intend to follow him. His 
criticism on pumps using unpacked plungers is beside the point, 
and he himself admits, though tardily enough, that this does not 
apply to us. That he has not carefully read the article he criticises 
is proved from his reference to the “ two throttled discharges ; ” 
another careful perusal will show him that there was only one 
throttled discharge used. The request ve piston rn at the 
close of his letter is amusing, but if ‘‘ R. R.” emerges from his shel!, 
and writes us under his own name, we will have pleasure in en- 
lightening him, if we are assured that his intentions are bond fide. 

BLAKE AND KNOWLES, S. P. Works, LIMITED. 


February 15th, J. ARTHUR REAVELL. 





ACETYLENE GAS ENGINES. 

Sin,—Your correspondent Mr. Crastin gives the results of. his 
tests of acetylene used in an Otto cycle gas engine, and quotes the 
mixture used as being 37°16 of air to 1 of gas. Having made many 
experiments to determine what proportion of acetylene is necessary 
at various initial pressures, I was surprised to read that at 20 lb. 
compression the mixture Ae oe with 37 volumes of air to 1 of 
gas. I have never succeeded in igniting a weaker mixture than 
30 to 1, and this was only possible with an initial pressure of 30 1b. 
per square inch above atmospheric pressure. 

It appears that the alleged proportion has been worked thus :— 


(4-417 x te x 24) - 382 
EE: —— =I 
382 


I would point out, however, that the volume of gas, i.¢., 
382 cubic inches, was measured at atmospheric temperature. 
When the charge of gas enters the cylinder, it expands, thus 
making it impossible to determine the true mixture by measuring 
only the gas volume. Had the exhaust gases been analysed, I 
feel convinced that the true mixture of air to gas thus ascertained 
would have been about 25 to 1, instead of 37 tol as stated. If 
Mr. Crastin cares to send me a sample of exhaust gases taken from 
this engine I shall be happy to clear up the point by analysing tho 
gases and ascertaining the proportions. 

My own experience quite confirms your correspondent’s figures as 
to cost, namely, that acetylene is more than four times the price of 
coal gas, notwithstanding that the efficiency is much greater when 
working with acetylene than with coal gas, There is undoubtedly 
a great future for the acetylene motor, but its extended use will 
be delayed until calcium carbide can be produced for £5 per ton. 

Greek-street Chambers, Leeds, FREDERICK GROVER, 

February 13th, 











Sir,—Would Mr, Crastin say what the brake horse-power of the 
engine was during his interesting tests, also whether he has data 
to determine the maximum richness of acetylene mixture which 
would give increased power of explosion, and whether he can throw 
any light on the relative increase in power with increasing rich- 
ness! Surely ‘‘ compression 20 lb.” is incorrect. 

Evesham, February 13th. ANTHONY G. NEw, 





A PROBLEM IN ROTATION, 


Srr,—Would any of your correspondents kindly explain to me 
the run of curling stones on ice, as exhibited in the “‘ elbow in” 
and ‘‘elbow out” turns! That is, why does a stone, when played 
over the surface of level ice, deflect from its direct course, either 
to left or right, according as it is made to rotate on its vertical 
axis in one direction or the other? Of course, every curler knows 
that this is so, though I have never heard anyone give a satis- 
factory reason for it. 

If any of your engineering correspondents would say to which 
side of its course a stone should deflect, if rotated, say, as 
the hands of a watch placed face upwards, and why, I should be 
much obliged. 


Currie, February 9th. CURLER. 








YORKSHIRE COLLEGE ENGINEERING Socrety, LeEEDS.—There was 
a good muster of the members of this Society at the eighth ordinary 
meeting of the session, held Monday, February 13th, in the 
Engineering Lecture-room of the College, to hear a paper by Mr. 
E. Talbot, A.M.1.C.E., consulting electrical engineer to the Leeds 
Corporation, on ‘‘ Leeds City Electrical Tramways.” The chair 
was taken by Mr. J. H. Wicksteed, president of the Society. 
After relating the history of the electric tramway enterprise in 
Leeds, Mr. Talbot proceeded to describe the system adopted, 
claiming that it was the best yet invented. Electric traction, he 
remarked, was now receiving considerable attention in Great 
Britain, and at present there were fourteen towns where electric 
tramways were in progress of construction. The greater part 
would be worked on the overhead trolley system. Much. criticism 
had been entered into with reference to the alleged unsightliness 
of the overhead wires, but there was a good deal to be said in 
their favour. They were not so ugly as some things to be seen in 
the streets ; they were not expensive, and they were decidedly 
useful, There had been considerable discussion lately with regard 
to the conduit system, which, although it had proved successful, 
was a very costly one. A contractor who was interested in the 
conduit system recently informed him that he would expect to get 
about £16,000 a mile for a single track constructed on this principle. 
The cost of this system was practically an unknown quantity in 
England, but the average would perhaps be about £10, a mile. 
In Leeds the cost of the overhead trolley system ranged from 
£1300 to £1600 per mile, double track, and here it had proved a 
great success, so far as the conveyance of passengers in a quick 
and reliable manner was pankratin 5 A short discussion followed. 


INSTITUTION OF CIVIL ENGINEERS : BIRMINGHAM ASSOCIATION 
oF StupENTs.—The thirteenth annual dinner of this Association 
was held at the Grand Hotel, Birmingham, on Thursday, 2nd inst. 
The President, Mr. J. C. Vaudrey, occupied the chair, and among 
the com , which numbered nearly 200, were Messrs. W. H. 
Preece, EB, F.R.S., President of the Institution; James Man- 
sergh, vice-president ; F. W. Webb, member of Council; Dr. 
Tudsbery, secretary of the Institution ; Sir James Smith, deputy 
Lord Mayor of Birmingham ; Councillor Balden ; John Price, city 
surveyor; Alderman Norman, Mayor of Cheltenham; W. B. 
Worthington, M. H. Robinson, ‘_—« Sankey, W. Bayley 
Marshall, G. C. Cunninghame, E. Pritchard, &. A pleasing 
variation in the toasts was Mr. Mansergh’s description of the 
Birmingham Waterworks in the Elan Valley, which was made the 
more interesting by a number of excellent limelight views ; after 
which the President, Mr. Vaudrey, presented, on behalf of the 
Association, a handsome case of cutlery to Mr. Henry C. Adams, 
“as a grateful recognition of his valuable services as honorary 
secretary for a period of five years.” In making the presentation, 
the President said that the attendances had more than doubled 
during Mr. Adams’ term of office ; he had never met a yous 
engineer with greater business capacity, and he hoped he woul 
live long to enjoy that which was now presented to him, as a token 
of the Association’s respect towards him, 
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ENCLOSED TYPE MOTORS. 


THE enclosed type motor is gaining ground, especially 
for use in confined situations, or in places such as 
engineers’ and other shops, where bits of iron, steel, or 
like substances, might fall on the armature, and for 
crane work. The original difficulty with enclosed motors 
was undue heating, but this, with improved designs, has 
been entirely overcome. Our illustrations show two motors 
made by Messrs. Thomas Parker, Limited, of Wolver- 
hampton. Figs. 1 and 2 show the motor generally used by 








Fig. 1—-ENCLOSED CRANE MOTOR 


this firm for driving cranes or for machinery where floor 
space is a consideration, the motor in this case being either 
hung to the machine it is driving or placed upon a bracket 
on the wall, if shafting is being driven. 

It will be seen that the motor used is of the horizontal 
two-pole type, arranged so as to economise space to the 
utmost. The pole pieces are of somewhat peculiar shape, 
and are bolted to the side of the motor box. In the interior 
view—Fig. 2a liberty has been taken with the drawing, 
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Fig. 2-ENCLOSED CRANE MOTOR 


the brushes being shown as they are when at work, although, 
as a fact, they are fixed to the end cover, and would have 
been taken away when this was removed. This end cover is 
provided with a lid which can be lifted for the inspection of 
the commutator and brushes. The brushes are of the carbon 
block type, the carbon being kept against the commutator by 
means of springs and levers as shown. The weight of the 
motor complete in its case is 114 cwt., and its normal con- 
sumption is about 220 volts and 30 ampéres at 500 revolutions 
per minute. Fig. 3 shows a torque curve of this motor. It 





Amperes Thro. 
Fig. 3—-TORQUE CURVE, ENCLOSED MOTOR 


will be seen that at its normal rated point—30 ampéres—the 
torque is equal to 83 Ib. at a radius of lft. At 60 ampéres the 
torque is no less than 197 1b. at 1ft. The armature, as is the 
case with all Messrs. Parker’s machines, is wound with the 
patent Eickemeyer coils. 

For ordinary shop work, such as the driving of shafting by 





belts, or for coupling direct, another class of enclosed motor 
is used. Figs. 4 and 5 show Messrs. Parker’s iron-clad 
motor. In this machine no moving part, with the excep- 
tion of the pulley, is uncovered. This is a useful point when 
it is desired to have the motor running in such a position 
that small tools or bits of metal might fly into it. The 


Fig. 4—IRONCLAD MOTOR 


motor is provided with a hinged top, part of this top forming 
one of the pole pieces. When this is laid open it is easy to 
remove the armature, and the bearings can be got at for 
oiling by means of the smaller covers at either end. The 
coolness with which this motor runs is remarkable. The 


temperature inside the box is but little in excess of what it 
would have been had the machine been running without its 








Fig. 5-IRONCLAD MOTOR 


covering. No doubt this is due to the design and winding of 
the motor, and the ribs on the outside assist in the 
dissipation of the heat. This type of machine is used by 
Messrs. Parker in their own shops for driving shafting, 
machine tools, &c., and they appear to give great satisfac- 
tion. The brushes are of the same type as in the crane 
motors, and seem to run with practically no attention. 








IMPROVEMENTS IN MAGNETIC SPACE 
TELEGRAPHY.* 


By Dr. OLIver Lopez, F.R.S,, Member. 





PART II,—PRELIMINARY EXPERIMENTS 


I WILL relate briefly a selection from some of the early experi- 
ments made on simple wire circuits, at first often without con- 
densers, in order to find what sort of value of mutual induction 
coefficient (M) was sufficient to give audible signals between a 
couple of coils of wire.lying horizontally in the same plane. 

(1) Two coils of thin wire, each of 350 turns, and 30 cm. (1ft.) 
diameter, with 5 amperes maintained in one at a frequency of 
about 100 by an alternating dynamo ; a telephone connected to 
the other coil responded audibly when it was at 6 metres 
distance. The M in this case is 287 C.G.S., which is large, but no 
capacity was used to assist. 

(2) Two coils of No. 15 wire, each of 8 turns, on a hoop 92 cm. 
(1 yard) in diameter, and with 11 ampéres maintained in one at a 
frequency of 120 by means of a make-and-break tuning-fork ; a 
telephone in the other responded at 34 metres, In this case the 
M = 67 C.G.S. 

(3) A pair of coils in separate buildings 100 metres distant, 
each with a condenser, the transmitter being 60 turns of No. 18 
wire round a small room nearly 4 metres square, the receiver 








* Read before the Institution of Electrical Engineers, December 8th, 1898. 














being one of the above hoops a yard across wound with 
wire ; the hum could be just heard, 
0°6 C.G.S., which is good, 

(4) The next experiment is worth quoting in fuller detail, It 
was made in 1897, a month or so later than the above called (1) 
when things had improved. Below is a diagram of the connection 
at the sending end ; the dynamo being replaced by a tuning-fork 
intermitter—all kinds of intermitters have been used in different 
experiments. I" is the Koenig fork on its massive stand, vibrating 


8 turn: 
The M in this case js el 
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111 complete swings a second. / is a single storage cell, and M is 
the magnet and vibrating solid contact to maintain the fork's 
motion. H is the mercury cup contact for the main current. B 
is a battery of sixteen storage cells. 8S is a condenser of variable 
capacity, and C the coil of 60 turns, approximately 4 metres 
square, V is a voltmeter to indicate the potential difference at 
the terminals of the condenser. The self-induction of the coil 
being calculated roughly as 0°06 henry, the appropriate capacity 
for tuning to the fundamental and the different harmonies would 
be:— 


For the note 111 per second, 8 should be about 85 mfd. 
222 5 


” ” ” ” ” ” 86 ,, 

” ” 333 ” ” ” ” = ” 

” ” 444 ” ” ” ” aS 
Practically it was found that 2°0 microfarads gave excellent 


tuning, sending up the voltmeter to 98 volts, though the applied 
E.M.F. was only 32 volts. And under these conditions the note of 
440 could be distinctly heard in the small coil in the distant tower; 
and by introducing a key into the sending circuit, without inter. 
fering with the continual vibration of the fork, messages could he 
sent and read with ease. The receiving circuit was about 100 
metres distant, high up in the college clock-tower across the 
quadrangle, as in the last a pry gt but the small hoop coil 
was replaced by a square coil of 22 turns of No. 15 wire about 
3°8 metres square, whose L was therefore 0°008 secohm. A 
capacity of 16 microfarads was needed to attune the circuit to the 
note listened for. 

(5) Instead of any maintained alternator or intermitter of any 
kind, the make-and-break, or the reversals, of a signalling key 
were sometimes used alone to do the whole thing; and when a 
battery such as 144 very small Planté cells were employed, the 
induction ticks heard in the secondary at each charge and dis- 
charge of the primary condenser sufficed to give clear signals at a 
moderate distance, on the ‘‘ sounder” plan, the beginning and 
end of each long and short signal being marked. 

(6) Another method is to have a much better isulated wire 
for the primary coil, and to discharge round it a Leyden jar with 
a short spark gap excited by a Ruhmkorff coil; the spark 
being ait whistling by a moderate glass-plate condenser—see 
‘* Modern Views of Electricity,” Lecture IIL, e 435, second 
edition—the shrill momentary sounds can be he: in a suitable 
distant telephone and coil. 

(7) A pair of coils nearly two miles distant were now arranged, 
the transmitter being a rough square 100 yards across with 5 
turns of four No. 16 wires in parallel, and the receiver being a 
long rectangle of the same periphery, about 30 yards wide, 
consisting of 19 turns of No. 18 wire. A dynamo with a multiple 
armature was employed, which was coupled up so as to givea 
nominal voltage of 175 volts—240 as meesured. Nothing could 
be heard at the distant station without condensers, although the 
M = 10C.G.S. This was expected because of the high impedance 
and resistance. But when condensers were added at both ends 
and adjusted for resonance to the first harmonic—about 200 per 
second — the tone became faintly audible. The transmitting 
condenser was 10 microfarads, viz., four 5-microfarad condensers, 
two in parallel and two in series, which, by resonance, ran the 
effective voltage up to 1100 volts; and the receiving condenser 
was 2 microfarads, shunted by an ordinary 70-ohm Bell telephone. 

The self-induction of the sending cable was in this case 0°02 
sechom, to which has to be added 0°04 secohm for the dynamo ; 
while the resistances were 4 ohms for cable and 1 ohm for dynamo. 
So the reactance part of the impedance for the octave frequency 
was nearly 80.ohms, and the current therefore only about 3 ampéres 
without sending condenser. A condenser magnified it four or 
five-fold. The sending condenser can always replaced by a 
dynamo of higher voltage; but, on the other hand, given any 
dynamo, a sending condenser will increase its power except on 
circuits whose resistance, and therefore damping, is excessive. 

The self-induction of the receiving cable, as connected, was 
4 secohm approximately, and its resistance was 133 ohms. Even 
here, therefore, the impedance was more due to self-induction than 
to resistance, the value of p L being 410 obms, and so the 
condenser was a great advantage. In fact, without it nothing 
could be heard, with the given amount of power expended. 

It may be serviceable here to show how quickly to calculate the 
eer oe any given self-induction and capacity. ; 

Let L be expressed in secohms or henries; let S be expressed in 
microfarads ; then the resonance frequency of the circuit is 

160 
v (L5) 
So in the above case the syntonised sending frequency comes out, 
160 

a/ (0°06 x 10) 

the syntonised receiving frequency. 
160 oi 

/ (0°32 x 2) 

and the fundamental note of the dynamo oscillated about 100. 
The damping term of these particular cables, viz., : , is, however, 


certainly too high, and the wire used for such large circuits ought 
certainly to be thicker than No. 18 or 16, Coupling up the strands 
of wire in a telephone cable in different ways does not affect the 
damping constant, for the R and the L vary similarly ; but the 
power of coupling them up differently is often convenient in 
enabling tuning to be got with a moderate condenser capacity, 
and, in general, in giving an adjustment for different notes. 
Otherwise, greater number of turns has just the same effect as 
thicker wire ; it is simply mass of copper which is required to 
increase the power of a circuit to send or receive over big distances, 
and telegraphy over any distance by this method becomes, there- 
fore, chiefly a matter of cost. c : 

It may be well here to give the elementary theory of induction 
between a pair of circuits, each with condensers, especially for the 
case where the circuits are syntonised to the applied frequency. 

Consider a circuit with self-induction and resistance anc 
capacity, driven by an alternator of E.M.F. = E cos pt: the 
primary current in it is 


= 208 per second ; 


; 


E cos (pt — a) 


C= ’ 
J teen BY] 
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where the lag a is given by 
R tan a = p(L o- ag): 

if thore is exact tuning (p?S L = 1) the lag vanishes, and the 

eurrent becomes 


1 


(Sm Ecos pt 


its maximum value. 
On a distant circuit with mutual coefficient M the induced 
E.M.F. is M CG, or, in the above case, 


Bu . 
Mp Rss 
so the induced current there is 
Mp ¥ sin (pt — e) ; 
42 Ts ee ee 
‘2 2 i = o 
af ** + pss 
which, if again there be tuning (p? S’ L’ = 1), becomes 
- M pEsin pt (3) 
k Rk’ . . . . e e 
Let a cable contain N = x m turns of wire, of resistance p,; per 


unit length, coupled in series and m in parallel, and be laid 
round a circuit of radius a: then 





x“ 


: 212 a 
nn’ 9 oF 
t= , pEsin pt 
nM 2ma2wh po, 
mm 
-_mm ? a b E ‘sin pt 
2 no eer 
_ab p_ Esinpt (4) 
Oe te el rr 
where R, is the resistance of unit length of the cable itself as 


connected. 

Here the last factor in (4) is the maximum strength of current 
which the dynamo could send direct to the distant station if its 
cable were long enough to reach all the way, and if it were opened 
out as connected and laid straight, all the parallel turns parallel 
and all the series turns end to end; and with all the remaining 
self - induction impedance abolished by a suitable very large 
condenser. 

The actual current received inductively is therefore a definite 
fraction of this direct line current: the fraction depending on the 
linear dimensions of each circuit compared with the distance, and 
on the frequency, and on the effective thickness of the receiving 
cable. 

Suppose we tried to signal a distance of 12,000 kiloms.—across 
the earth—with a pair of No. 0 equal cables, each once round an 
area comparable to England, say a circle 200 kiloms. in diameter, 
using a frequency of 1000 and an applied voltage of 200 ; ignoring 
all hysteresis and other losses—which in condensers are often 
important—and ignoring also the conductivity of the earth, which 
may be very troublesome : 


E _ 200 1 








R, 3200 3 
ab _ 100 x 100 
4ar4- 4x (12,000)" 


These are the three factors ; so the induced telephone current is 
about 2 micro-ampéres, which is within the limit of audition. 

The self-induction of such a cable would be between 2 and 3 
secohms, its resistance-about 200 ohms, and the capacity needed 
only about 4, microfarad. 

is arithmetic is a mere illustration of what would happen if 
everything were favourable. 

Consider further the arrangement of coils adapted to really 
distant syntonic magnetic space telegraphy with very precise 
tuning. The mutual induction coefficient depends upon n x’ a? l?/r ; 
or for similar equal coils, each of periphery / and x turns, 

Mr = the effect of the coil at a given distance = n? /', 

The amplitude of disturbance maintained by an alternator of 

frequency p and voltage E), in a circuit whose natural frequency 


» may be written, 
E,/R 
[fis Leo , 
N l S Ke ( p J 


which in case of exact resonance becomes E,/R. Hence, to made 


_b = - 1 
“ V(8L) 





resonance sharp, the coefficient ap must be great. If this con- 


dition is not satisfied there will be a considerable range of reson- 
ance within which some exaltation of voltage is felt, but no 
decided peak; whereas, if L/SR? is great compared with the 
period of one oscillation, then except at a particular frequency the 
urcuit is nearly inactive, but as the correct frequency is ap- 
proached the activity of the circuit suddenly runs up to a high 
steep maximum, and condensers are liable to be burst by the 
immense and rapid magnification of voltage. 

Take the case of — resonance, so that p? S L = 1 nearly, 
and introduce this value of S: then the coefficient which has to be 
212 
R? 
stant or logarithmic decrement, R/L must be small, or the current- 
— = San L/R big, compared with the frequency time 
constant, Now 


n2 / (Jog Ay -2 ) 
~ = nc approximately, 


big is ? *"; z.¢., for a given frequence simply the damping con- 


reg nl 
c4 
Where ¢ is the thickness of the wire, which does not enter much 
into the numerator. 

So the two things which we want big are n? /4 and nc? ; where- 
fore, in case of magnification of circuit for bigger distances, the 
thickness of the wire should be magnified as well as its length. 
Of course, for really high frequencies it is no use having a thick wire 
solid. It must either be ribbon-shaped, or be stranded, with the 
strands roughly insulated even if they are not going to be used 
otherwise than in parallel. 


(To be continued.) 








A NEW GENERAL FORMULA FOR TRAIN 
RESISTANCE. 


Tue alchemists of old sought diligently for the philosopher's 
Stone, the inventors of a Pee ts rt conpeieel cation, and engi- 
mee of the nineteenth century have been almost as eager to 
t) nye & general formula which shall reconcile all existing data 
7 experiments upon train resistance. The first two objects of 
etlort are now known to be unattainable, and the third has until 
now bafiled the best minds in the railroad profession, Only a 
Pa ago Locomotive Engineering, which for years past has 
F dpe special attention to this subject, said editorially :—‘‘ We 
bs hot believe that it is possible to devise a formula that will show 

’pproximation of the resistance due to different kinds of trains 





at different speeds when train tons are the basis of calculation.” 


A general formula which appears to be applicable to passenger | this connection it may be noted that Mr. Lundie obtained his speed 


trains of all weights, running at all speeds up to the highest limits 
so far reached, has been lately worked out, however, by John 
Lundie, as a result of a long series of tests of trains in actual 
service, and is here given to the engineering public for the first 
time. His methods of obtaining data are decidedly different 
from and much more satisfactory than those commonly employed | 
hitherto, where indicator cards of engines drawing trainsat constant | 


(!) speed on level (?) track have been made the basis—with anarbitrary | 


allowance for engine friction—of estimates of resistance per ton | 
moved. In order to be of any value such tests must be made in | 
long distance runs, and it is almost imposible to find a hundred | 
miles or more of absolutely level track for the purpose, while it is 
also difficult to obtain perfectly uniform speed even on a dead 
level. Mr. Lundie’s method of determining train resistance is ' 


DIAGRAM OF RESULTS OF TESTS 
or 


TRAIN RESISTANCE 
Conducted on the South Side Elevated R.R. Chicago, 
August and September, 1998, under the direction of 
John Lundie. Consulting Engineer 
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Resistance in Pounds per Ton. 


© Average of Results on 21 ton Car. 

© Series of Actual Results, 82 ton Train 
R = Resistance in pounds per ton. 
8 = Speed in miles per hour, 


Lines are drawn from the 


T=weight of Transportation unit in Tons (2000 Ibs.) 


10 15 2 
Speed in Miles per Hour 


FIG, 1 


based on an examination of the speed curves of a train when 
coasting from any speed toa dead stop. The possibilities of such | 
a method will be instantly evident to an engineer, and it may be | 
said at once that the results warrant a decided predisposition in | 
its favour. It is not only possible to obtain the gross resistance 
due to track and journal friction and air resistance combined, but 
to differentiate between the air and the friction elements. The 
frictional resistance of a train being reasonably constant within 
somewhat wide limits of speed, the speed curve should be a nearly 
straight descending line from full speed to a point somewhere near 
a full stop. Now the actual speed curve dips below this straight 
line, as seen in Fig. 2, clearly showing a decreasing retarding 
force—due to air resistance—with decreasing s le 
In Fig. 1 are shown in graphic form the results calculated from 
more than 150 runs made by Mr. Lundie with trains of different | 
weight on the South Side Elevated Railroad, of Chicago. It will | 
be seen that these results, expressed by the location of points on | 
the diagram, cluster around “ straight line curves,” and that these | 
lines intercept each other, with surprising accuracy, at a single | 
point fooshed at a definite distance above the origin. This indi- 
cates, of course, that the first step in obtaining the final formula 
has been reached, in the establishment of a constant, representing 
the minimum possible train resistance for all speeds and weights, | 
and it is interesting to note, by the way, that in none of the | 
recorded experiments so far made on passenger or freight trains of 
all weights has the resistance per ton been less than the figure 
indicated by this constant—4 lb. | 
Mr. Lundie’s formula is as follows :— 
+ 14 
R=4+8 (02455) 
where T' = the weight of the transportation unit in tons (2000 Ib.). 
R = resistance in pounds per ton, j 
S = speed in miles per hour, 
It will be seen at once that, unlike most previous formulw, there 
are here two variables after the Lo DE i and train | 
weight. Many other investigators have endeavo to accomplish 
this, but unsuccessfully, and in the formula which has been in most | 
general use in engineering hand-books, that of D. K. Clark, speed 
only appears asa variable. From a careful study of his results, 
Mr. Lundie developed the formula on the following mathematical | 
basis: The expression by which “‘S” is multiplied is proportional 
to the tangents of the angles made by the lines developed for 
different weights, as shown in Fig. 1, and is the characteristic of 
a rectangular hyperbola which—throughout the range of tests 
made—co-ordinates quite accurately the relutions between train 
weights and the inclinations of the lines mentioned for corre- 
sponding weights. The term 0°2 is an intercept on the axis of y ; 
14 is the constant product of x and y, with the intersection of the 
asymptotes as origin ; and 35 isan intercept on the axis of x. 
he test of any formula lies in its application. Gauged by this 
test, Mr. Lundie’s formula unifies in a remarkably close manner 
nearly all recently-published experiments, together with other 
formule of more limited application, as will be seen by an 
inspection of the accompanying table. The Stroudley, Sinclair 
and Dudley tests of train resistance scheduled in this table were 












figures by positive methods, having found that speed recorders for 
variable speeds are not sufficiently accurate owing to the inertia of 
the moving parts. 

These tests are all for heavy railroad passenger trains, upon 
which Mr. Lundie himself has made no experiments. For trains of 
from 20 to 100 tons, and for speeds of from five to thirty miles per 
hour, the Lundie formula is accurate, inasmuch as it is obtained 
directly from 150 or more observations made by Mr. Lundie in 
Chicago, as before stated. For lighter units still, the formula 
agrees with the results of private tests made by several of the 
— — companies, and checks very well indeed the Clark 
ormula— 


ee 
R= =_ : 

( i7i + 7°16), 

bearing in mind that the latter is 

enerally admitted by engineers to 
from one to two pounds too high. 


Now it need scarcely be pointed 
out that when a formula of this 
general kind, deduced on mathema- 
tical principles from a large series 
of experiments within a compara- 
tively narrow range of action, is 
found to be equally applicable over a 
much wider range, a strong presump- 
tion in favour of the soundness of its 
underlying principle is established. 
It seems practically certair, there- 
fore, that the Lundie formula is thus 
applicable to the vhole range of 
ere train traction on straight, 
evel, ex track in a calm atmos- 
phere. It cannot, however, be said 
to be applicable to street cars run- 
ning on gritty or dirty rails, and, in 
fact, it is unfortunately too probable 
that no formula whatever can be 
devised for street railway work for 
which a large factor of safety would 
not have to be allowed in practice to 
provide for great differences in con- 
dition of track. 

25 » An interesting question now 
arises as to whether the Lundie 
formula can be made, with some 
modifications, applicable to all kinds 
of train transportation, freight as well 

as passenger. It does not check the most recently-obtained data for 
exceedingly heavy trains. Tests on the Chicago, Burlington, and 
Quincy Railway, made by theold method of engine indicatordiagrams, 
checked by dynamometer car, show that a 940-ton train of loaded 
freight cars, running at 20 miles an hour, has a resistance on a 
straight level track of 5°5lb. per ton. By the Lundie formula 
this would have been 8°31b. per ton. An extremely heavy train 
of freight cars on the New York Central, weighing 3428 tons, had 
an average train resistance, at 20 miles per hour, of about 4 Ib. 
per ton, or the limiting resistance by the Lundie formula as 
expressed in the first constant. Other tests on fairly heavy freight 
train work recently made have shown, approximately, 6 Ib. per ton 


formula, R=4+8 (0.2+"+) where 


weer 


Kilowatts. 
Miles per Gour 





Minutes. 
FIG. 2 


as an average, when track conditions were good, but these results 
vary greatly with the condition of the track. 
Now it being reasonable to suppose that with the heaviest 


| freight train work, the train resistance will approach the minimum, 
| and the New York Central experiment above referred to indica- 


ting that this minimum is Mr. Lundie’s first constant of 4, it 
would seem that the latter’s first constant within the parenthesis, 


| namely ‘2, must be inapplicable to very heavy freight train work, 


and should be, in fact, modified by a variable, probably T. It 
would be interesting, therefore, to bring together and plot in 
diagrammatic form, reliable results of a large number of freight 
train tests taken with different weights and speeds, to see if a 


| modification of the Lundie formula cannot be made for general 


application to the heavy class of work, as well as light, and we are 


Table Showiny Application of Lundie Formula to Train Resistance Tests. 





| 


| Train resistance. 
Average speed. |Train weight. —___——_—_—_— 











Test made by Year. On | Mem. Miles per hour. Tons. | Lundie 
| * Observed. | formula. 
William Stroudley..| 1885 (London, Brighton, and South Coast| Single test | 43°3 876 13°2 J4°1 
Angus Sinclair ..; 1892 New York Central Mean vot six vests 70 210 19°03 21°1 
pa ..| 1892 ve pa Singletest | 69°6 270 19°8 21°2 
P. H. Dudley .. ..| 1882 ” » Single test | 51°43 313 16°9_ 16°85 
” oss. | ee Philadelphia and Reading Single test 60 242°5 | 18°35 19°0 
1889 = rs Single test 68°5 242°5 19°8 19°9 
ins re 1892 Cc. R. R., NJ. Single test | 63°2 213 19°0 20°2 
Clark formula .. — _- _— | 10 100 7°74 7°04 
; - - — | 10 200 7°74 6°6 
be = = = 10 300 | 77 6°4 
ss = = a 20 100 9°5 10°06 
. as = = 20 20 | 9°5 9°2 
' ea = a 20 £00 9°5 8°8 
ef = = = = 100 12°42 13°1 
o = pe ee 30 200 12°42 1's 
. = = = \30 300 | 1242 11°3 











| 


brought together by A. M. Wellington in the Engineering News 
in 1882, and referred to as intrinsically worthy of confidence on 
account of the careful manner in which they weremade. Tothese 
we have added further experiments made on the Philadelphia and 
Reading Railroad in 1889, and on the Central Railroad of New 
Jersey in 1892, so that a fairly complete range of train weights 
from 200 to 400 tons, and of train speeds from 40 to 70 miles per 
hour, is given in the table. The Lundie formula checks up all 





these tests very closely, though in all but one case the results 
obtained by itsuse are slightly higher than the observed results, In 


inclined to believe that were this experimenting once done there 
might quite possibly be found a common ground of reconciliation 
between the two grades of service, by which a formula possessing 
the general characteristics developed by Mr. Lundie could be made 
applicable to the entire range of railroad transportation. ; 
We believe this formula to be so valuable a part of the technical 
equipment of a railroad engineer, that we earnestly hope it will 
excite the widest possible comment and criticism in the engineering 
Press, to the end of bringing out all the evidence bearing upon its 
reliability, —The Street Railroad Journal, 
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A NEW FAST MAIL TRAIN ACROSS THE 
UNITED STATES. 
In our last impression we gave particulars of various trips 
made by mail trains across the North American continent, 


and we now place before our readers a map of the route of the | 


Transcontinental mail train from January 1st to January 5th 
in the present year, and a general profile of the line. 
engravings explain themselves. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE WATERWORKS OF THE MADRAS PRESIDENCY. 
At the ordinary meeting on Tuesday, the 7th February, Mr. W. 
H. Preece, C.B., President, in the chair, the paper read was on 


‘*The Waterworks of the Madras Presidency,” by Mr. John A. | 


Jones, M. Inst. C.E. 

In this paper was recorded the progress recently made in 
supplying water to the towns in the Madras Presidency, under 
the administration of the Sanitary Engineer to the Govern- 
ment of Madras, Between 1890 and 1896, thirty-four surveys for 
water supply and twenty-four for drai 


fifty-eight municipal towns of the Presidency, of which twenty- | 
one for water supply and eight for drainage had been submitted | 
to the Government; twelve for water supply and three for | 
drainage had been sanctioned ; three for water supply were under | 


revision ; three for water supply and three for drainage had been 
abandoned ; and three for water supply and two for drainage were 
under consideration, Of the twelve water supply and three 
drainage schemes sanctioned for execution, nine of the former and 
three of the latter had been completed, and three of the latter 
were under execution. More than 26 per cent. of the towns had 
been dealt with in regard to water supply, and the works bene- 
fited more than 30 per cent. of the total town population. 


_ Before describing the water supplies of Trichinopoly, Tanjore, | 
Kurnool, and Adoni, which afforded typical instances of those | 
throughout the Presidency, the author dealt with such portions | 


of the works as were identical in all cases, such as pipes, valves, 
fittings, fountains, &c. 


and about 85 per cent. of turned and bored pipes, were usually | 


employed, the thickness being determined not only in reference to 
the maximum pressure, but in consideration of safety during 
carriage. Sluice valves of the Glenfield type were adopted, and 


they were placed on pumping and gravitation mains, at distances | 


not greater than 1 t. apart. Relief valves, opening when the 
—— was greater than the head between the calculated 

ydraulic D pace for the full supply and the level of the valve, 
were placed on all pumping mains; and air valves were placed at all 


summits on distribution mains, except where the mains rose above | 


the hydraulic gradient and the main was asyphon. The pumps 
were driven so that at no point should the pressure fall below 10ft. 
above street level, with the full draught upon the main. From 
the average consumption in the case of works already opened, it 
would appear that a supply of seven gallons per head per day was 
ample to meet all demands ; but a supply of fifteen gallons per 
head per day was aimed at. For determining the diameters of the 
pumping mains the author presented a graphic method, by which 
the most economical size was arrived at when the cost of the mains 
and the pumping charges were considered together. 

For Trichinopoly, with a population of 88,276, a scheme had 
been carried cut for the supply of 1,057,000 gallons per day. The 
works consisted of a series of wells, 15ft. in diameter, sunk toa 
depth of 25ft. below the bed of the river Cauvery, from which 
water was pumped into the mains through a screening chamber. 
Worthington engines of the direct-acting triple-expansion type, 
with surface condensers, were employed, steam being supplied by 
Babcock- Willcox boilers. 

The Tanjore waterworks consisted of a filtration gallery con- 
structed across the river Cauvery, with its fioor about 8ft. below 
the river bed. It was formed of Yin. of concrete, on which were 
laid double rows of inverted oval drain tiles, with open joints. 
These were covered with washed gravel to a depth of 2ft., and 
over this the river sand was replaced until the ordinary bed level 
of the river was reached. The drains discharged into a culvert 
along the lower side of the filter bed connected with a pit in con- 
nection with the pump well. The pumping plant was similar to 
that at Trichinepoly, 

For the supply of Kurnool the water was derived from the 
Kurnool-Cuddapah irrigation canal. 
supply fifteen gallons per day per head to a population of 30,000, 
and consisted of a pumping station, two settling-tanks, four filters, 
and a service reservoir, with the necessary distribution system. 
The water was pumped by two direct-acting pumping engines, 
capable of delivering 315 gallons per minute against a head of 48ft. 
to the tanks situated on higher ground about 3000ft. distant, to 
which the water was delivered over a weir with a 90 deg. notch to 
gauge the quantity derived from the canal. From the tanks the 


The | 


e had been made in the | 


About 15 per cent. of lead-jointed pipes, | 


The works were designed to | 


| 
| 
| value of £8,400,000, exclusive of armour and armament. The war- | 


water was drawn through floating pipes, 9in. in diameter, and 
conveyed to four filter beds about 1500ft. distant, with an area of 
about 3000 square feet. It was then carried to the service reser- 
voir 90ft. distant, which was divided into two portions and had a 
capacity of 3086 gallons. 

At Adoni the supply was derived from on ancient irrigation 
| tank, having a top water area cf about 3,000,000 square feet, and 
| acapacity of 20,000,000 cubic feet, and with a catchment area of 
about 3} square miles. To provide the necessary supply the dam 
had to be raised 8ft., the revetment of the inner face being 
removed and re-built. The tank was provided with a syphon 
outlet, discharging into a channel alongside the filter beds, 
| and thence into the service reservoirs of a capacity of 78,000 
| gallons, 

The paper was accompanied by an appendix giving analyses of 
| the water supplied to Trichinopoly, Tanjore, and Kurnool, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Steel and iron water mains.—At the annual meeting of the New 
England Waterworks Association some interesting papers were 
presented on water mains. At New Bedford a 48in. steel main, 
eight miles long, has been built. It is of in. plates, and has an 
| asphalt coating. Tests were made for five to fourteen days on sec- 
tions 2000ft. long, without developing any serious leaks. For most of 
its length the pipe is covered, and there is no evidence of contrac- 
tion and expansion, but there is such evidence on the exposed | 
section,14 miles in length, crossing a swamp on a piled trestle. 
Steel mains are of advantage in rough country and for bridge 
crossings, and also where they have not to be tapped for smaller 
mains. Asphalt coatings and the Sabin japanning process have 
been used for steel mains up to 60in. diameter. It is estimated 
that cast iron would have cost 23 per cent. more than the steel 
| 48in, main at New Bedford, 28 per cent. more than the 50in. 
| main at Minneapolis, 314 per cent. more than the 40in. main at 
Cambridge, and 33 per cent, more than the 42in. steel main at 
Duluth. At Boston cast iron was adopted in preference to steel, 
| on account of the —— care required in coating the thin steel 

lates, the crookedness of the streets, and the impossibility of 
| leaving the pipe uncovered long enough for testing the main in 
| sections. The pipe is from 36in. to 60in. diameter, and great care 
| was taken to ensure a smooth interior finish by coating the cores 
| with coal-dust and treacle, or trimming the cores by revolving them 
| against a straight-edge. Various pipe coatings were investigated, | 

but none were considered superior to the ordinary coal-tar bath, 
the pipe being left in the bath for five minutes. hen unloaded | 
| at the trench, any imperfection in the interior coating was painted 
| with paraffin varnish or vulcanite. | 

New Niayara River suspension bridge. —The two suspension | 
bridges over the Niagara River, near the Falls, have just been | 


unrigged vessels. There is a movement to widen and deepen the 
Chicago River, to make it navigable for the modern Lake steamers 
of 26ft. draught. This would require the lowering of three 
tunnels, which now limit the draught to 16ft. or 18ft., and the 
substitution of bascule bridges for the present pivot-pier draw- 
bridges, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE continuance of the present improved level of values in iron 
and steel and other engineering requisites is assured for <orne time 
to come by the action this week of the South Staffordshire and 
East Worcestershire Coal Trade Wages Board, which has granted 
the underground men an advance of 5 per cent. from April, and 
a furthur 24 from October—this being the same as the National 
Coal Trade Conciliation Board has granted. J. Bradley and Sons 
quote their pig iron:—Best forge, 52s. 6d.; No, 2 and 3 foundry 
iron, 55s.; and No. 1, 57s. 6d. Good cold blast iron is reported 
in good demand by several makers in this district at 3s.; North- 
ampton forge pigs are 50s, to 5ls.; Derbyshire and Nottingham- 
shire forge, 52s, to 54s.; Derbyshire No. 3 foundry, 55s.; and 
No. 1, 57s. to 60s. These sorts are quite 103, higher than eighteen 
months ago. 

Staffordshire makes of basic steel ry large outturn, as | 
for engineering purposes, and are quo’ firm at :—Girders an 
pata 5s, to £6 10s.; bars, £7 to £7 2s, 6d.; and plates, £7 to 
£7 53s. Bessemer blooms and billets from outside district are quoted 
£5 to £5 5s., and best Siemens £5 5s. to £5 10s. 

The enormous demand for steel plates for shipbuilding, and the 
consequent scarcity of some makes in the North, has quickened the 
inquiry for good iron plates prodaced by Midland firms, (Galvanised 
corrugated sheets are £11 10s. f.o.b. Liverpool ; rivet iron is 
£8 10s., with a large demand ; and nut and hurdle iron, £6 is, to 
£6103. For merchant bars £6 153. to £7 is asked. 

The copper inarket is becoming somewhat more settled than 
recently, though the level of values is still pretty high, on the 
basis of £74 $s. to £74 103. cash, and £74 to £74 5s, three 


| months. 


The manner in which the Birmingham New University Fund is 
receiving support from the manufacturing firms of the district is 
decidedly encouraging and gratifying. One of the business houses 
who have resolved upon a handsome donation is the Patent Nut 
and Bolt Company, which at its annual meeting this week decided 
to give . The chairman, Mr. Arthur Keen, said it was 
proposed to create an independent chair for teaching mechanical 
engineering in the highest sense of the term; an independent 
chair for instruction in all classes of mining ; an independent 


| chair for instruction in the science of metallurgy ; and an inde- 


dent chair for commercial instruction, including accountancy 





replaced by steel arches spanning the gorge ; but a new io 

| bridge is now being built near the mouth of the river, on the site 
| of one built in 1881 and destroyed in 1864. The guys had been 
| removed one winter for fear of damage by ice, and were never 
replaced ; and a violent wind storm destroyed the bridge proper, 
the cables of which have remained until recently, when they were 
cut down. The bridge will be between Queenston on the Canadian | 
side, and Lewiston on the American side, and its floor will be about 
| 65ft. above the water. This is only half the height of the rocky 
| banks, and the cables will pass up over small masonry towers 
| 18ft. to 26ft. high, on top of the banks. Approach roadways are 
| cut on each side. The bridge is mainly for an electric tramway, 
| forming a connection between the lines on each side which follow 
| the course of the gorge, the American line being near the water, | 
and the Canadian line on top of the banks. A circular route can 
| thus be operated for tourist traffic. The bridge will be 1040ft. 
| long between towers, with a stiffening truss of 800ft. span, flanked 
by shore spans of 344ft. on the New York side, and 194ft. on the 

Canadian side. The roadway will be 25ft. wide in the clear, with 
a single line of tramway and two roadways ; but no footwalk, as 
there will be but little pedestrian traffic. The sag of the cables 
willbe 87ft. The cables of the old uppersuspension bridge will be cut 
in half and utilised, the necessary addition to the — being 
| effected by eye-bars leading back to the anchorages, The bridge | 
| will weigh about 800 tons, and the cables about 200 tons, It is 
| expected to be completed this year. 

Marine notes.—Records show that at the beginning of 1899 there 
were under construction or under contract in the United States 
262 vessels valued at £12,400,000. Of these 204 were merchant 
vessels, —— 254,216 tons displacement and £4,000,000 | 
value. The other were warships, representing a displacement | 
of 146,499 tons, an engine power of 372,150-horse power, and a | 





ships include two for Japan and two for Russia. Of the merchant | 
ships, the coast ports have 155, of 172,040 tons, valued at £3,200,000; | 
the Lake ports have 26 vessels, of 71,400 tons, valued at £600,000; | 
and western rivers have 23 vessels of 10,776 tons, valued at | 


and modern languages. Colonel Williams, the os  doemmewens 
| said it was the su 


rior commercial education which foreigners 
received that enabled them to oust English manufacturers from 
so many of the markets. The University scheme, which is Mr. 


| Chamberlain’s idea, is being well taken up by private firms and 


limited liability companies. 

The North Staffordshire Railway Company at its half-yearly 
meeting this week has declared a dividend on the ordinary shares 
of 4% percent. During the year three of the company’s trains 
have been fitted with the electric light, and two more are now 
being fitted. Large expenditure has been incurred at Stoke and 
Hanley stations. Leaglon Station is being remodelled. Improve- 
ments have been made at Leek Station, and others are contem- 
plated at Burslom. e ia 

Woiverhampton desires to spend £29,740 for electric light 
extensions, and its application for borrowing powers was the 
subject of a Local Government Board inquiry in that town on 
Wednesday. 

The association which watches over the interests of manu- 
facturers of brazed tubes, cased tubes, and bedstead mounts havo 
of late mada several advances, and prices of these goods are firm, 
with an upward tendency. On the 10th of last month the assocla- 
tion declared an advance of 24 per cent. on the old list prices 
making a total rise of 124 per cent. A further increase of on 
cent. was made on the 19th of the same month, and on the zon 
an additional 2} per cent. was notified, making an ageregals 
advance of 20 per cent. On February 3rd the association declare 
another rise of 5 per cent. on bedstead and fender mounts, making 
25 per cent. in all. i 
‘lose joint iron and steel tubes and welded tubes were advenss 
103, per ton on the 17th of last month. On the following Oy 
brazed brass tubes were advanced 4d. per !b., and since then \ = 
have been two advances of 4d. per Ib. at intervals of about a std 
night, making the present basis 97d. per lb., as against a : : 
the year opened. Cased tubes have been also advance & 
reduction of 2} per cent. in discounts, which leaves the pres 


£160,500. These figures are exclusive of pleasure craft and small | quotation at 55 per cent. off list, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—An exceedingly strong tone both in raw and manu- 
factured material, with a steady hardening up in prices, was the 
general report on the Manchester iron market on Tuesday. This 
strong position is due not so much to any great weight of actual 
buying just now going on—this for the most part being not more 
than moderate—but rather to the age quantity of iron that has 
already been sold, and which is steadily going into consumption, 
with the result that makers and manufacturers have very little 
iron they can offer beyond deliveries on account of contracts, and 
the prospects are that requirements in the future will be more 
than sufficient to take away all the production, after present 
orders have run out. For pig iron there was a fair amount 
of inquiry, with makers perhaps more indifferent than ever 
about booking new business, and quotati in many cases 
little more than nominal. For Lancashire brands list rates 
remain unchanged at 55s. 6d., less 2}, for No. 3 foundry, 
delivered here, but makers do not care about selling beyond small 
quantities to their regular customers. District makers’ are in 
much the same position. Nominally quotations are unaltered at 
about 52s. 6d. to 53s, net for Lincolnshire, and 54s. to 54s. 6d. for 
Derbyshire foundry, delivered Manchester, but it is difficult to 
place orders of any weight. Forge qualities continue scarce, and 
pot obtainable at all except at above the basis rates, the minimum 
selling prices being about 53s., less 24, for Lancashire, and 51s. 2d. 
net for Lincolnshire, delivered Warrington. Middlesbrough is 
quoted about 6d. above the minimum prices of last week, 56s, 10d. 
being the average for prompt, and 57s, 4d. for forward delivery, 
net, by rail Manchester ; Scotch iron is also dearer, Glengarnock 
averaging 60s., and Eglinton 60s, 3d. to 60s. 6d. net, delivered 
Manchester docks, Of American pig iron there is very little offer- 
ing, and 55s. net is the minimum for foundry, delivered at the 
Manchester docks, 

In the finished iron trade prices show a continued decided 
upward tendency; the Lancashire bar makers have not yet 
officially advanced their rates, but they are not now quotin 
under £6 17s. 6d. to £7, with the minimum for Yorkshire an 
North Staffordshire qualities £7 delivered here. Sheets show 
some improvement, and average £7 15s. to £8 ; hoops are practic- 
ally unchanged, and list rates remain at £7 for random, to £7 5s. 
for special cut lengths, delivered Manchester district, and 2s, 6d. 
less for shipment, 

Activity is maintained throughout all branches of the steel trade. 
Hematites are firm at 693. to 70s., less 24, for No. 3 foundry 
qualities ; local billets £5 net, with special prices got on small 
quantities. Steel bars range from £7 10s. to £7 15s. and £7 17s. 6d.; 
common steel plates £7 15s. to £7 17s. 6d., and boiler plates 
£8 12s, 6d. to £8 15s., with as much as £8 17s. 6d. up to £9 being 
got on small lots for immediate delivery. 

Throughout all the engineering trades of the district the pres- 
sure of work continues as great as ever, and in most cases it is not 
a question of securing orders to replace those running out, but of 
being able to comply with deliveries required by customers, orders 
having not infrequently to be cancelled owing to the inability of 
firms to put them in hand within anything like a reasonable 
period. is activity characterises all sections of the engineering 
trade, including machine tool making, locomotive and stationary 
engine building, boiler making, hydraulic and electrical engineer- 
ing, as well as the important branches of bridge building and other 
departments of constructional work. 

e returns of the various trade unions bear continued evidence 
of the prevalent activity. The United Machine Workers’ Associa- 
tion has only 24 per cent. of its membership on out-of-work 
benefit, and out of fifty branches thirty-three report trade as 
“good,” and seventeen as ‘‘ fair” or ‘‘ moderate.” This brisk- 
ness in trade is giving rise to movements for higher wages, and 
during the past week the above society has sent in requests for an 
advance of 2s, per week in the Bolton and Blackburn districts. 

As a good deal of comment has of late been made upon the 
fact that certain English railway companies have been ordering 
locomotives in the United States, it may be interesting to note 
that the London, Brighton, and South Coast Railway has just 
ordered from the Vulcan Foundry, Limited, of Newton-le-Willows, 
fifteen express goods engines, of the same type as previously sup- 
plied by this firm a few years ago. 

In the coal trade the only change of any moment to note is a 
slight slackening off in the demand upon the better qualities, due, 
of course, to the change of weather, and the lessened requirements 
for house-fire consumption. There is still, however, a steady 
business doing which is mostly taking away the output of the pits, 
and prices are maintained at recent quotations, So far as other 
descriptions of fuel are concerned, the position is practically with- 
out material alteration. 

The continued activity throughout the iron-making and manu- 
facturing industries is keeping up an exceptionally brisk inquiry 
for all the lower sorts of round coal suitable for steam and forge 
purposes, and at many collieries the output is altogether inade- 
quate to meet present requirements. Prices are without quotable 
change, but exceedingly firm at about 8s. 6d. to 9s. per ton for 
good qualities of steam coal, for inland sale at the pit mouth. 
a) classes of fuel are also in pretty much the same position ; 
and, if anything, there is not quite so much pressure of cheap 
supplies from outside districts. In fact, in some manufacturing 
centres, slack coming in from Yorkshire has during the past week 
been advanced 10d. per ton, At all the Lancashire collieries the 
orders coming forward continue more than sufficient to take away 
their output ; and where stocks are held these are being drawn 
upon pretty heavily, whilst — are exceedingly strong at the 
maximum rates, common slack at the pit mouth fetching 4s. 9d. to 
os.; medium, 5s, 3d. to 5s, 9d.; best, 6s, 3d. to 6s, 9d. per ton. 

The shipping demand is not quite so brisk, but as collieries have 
very little to offer for shipment, prices are maintained at late 
rates ; common steam coal is obtainable at the Garston docks at 
9s, 6d., with 10s, the average quotation at the High Level, Liver- 
pool, en on 10s. to 10s, 6d. at the Partington tips, Manchester 

ip Canal, 

The coal trade wages settlement, which has been come to on 
— much the lines that I indicated in my last week’s notes, 

as necessarily been a good deal discussed. Although in some 
quarters itis contended that prices have not yet touched a point 
to actually justify the advance in wages that has been conceded, 
the settlement is generally regarded as a very fair arrangement, 
and a satisfactory one for the trade, es jally as it practically 
fixes the wage rate for the ensuing Saeten audi, al will tend 
towards a strong and at the same time a steady tone during the 
remainder of the year, As the first portion of the advance does 
not come into operation until April, it will coincide with the period 
when the important gas coal and locomotive fuel contracts begin 
to come upon the market, and will necessarily govern the prices 
at which t. ese will be renewed, whilst the second portion, coming 
into operation in October, will have the effect of checking any down- 
ward movement in prices which usually takes place during the 
Summer, so that the arrangement under which wages are to move 
upwards will seem to be calculated to act beneficially for the trade. 
— fair indication of the present position of the coal trade is 
th orded by the twenty-fifth annual report issued this week by 
directors of Messrs, Andrew Knowles and Sons, Limited, one 
: the largest colliery concerns in Lancashire. In this report the 
irectors state that after allowing £7000 for depreciation and 
moat off from the value of freehold mines for coal worked, 
. 846, there was a profit for the year of £26,661, out of which had 
— paid interest on calls paid in advance and on debentures, and 
. costs incurred under the new Workmen’s Compensation Act for 
\ @ six months J uly to December, amounting altogether to £9115, 
caving an available profit for the year of £17,545. The amount 





be t forward from last account was £1456, which added to the 
available profit, made the disposable balance £19,002, out of which 





it was pro to pay a dividend of 14s, per share—say, 3 per 
cent,—and to carry £1502 to next account. The directors point 
out that during the first nine months of the year the coal trade 
had continued bad, but there had been a revival during the last 
three months, the demand — better, and the year closing 
with increased prices, and there had been an advance of 2} per 
cent. in the rate of colliers’ wages. 

Barrow,—The hematite pig iron trade is very brisk, and orders 
are plentiful, especially for Bessemer descriptions, which are 
quoted at 61s. to 62s. per ton net f.o.b, The trade in hematite 
warrants is fairly brisk, and a good business has been done during 
the week. Prices have ranged from 60s. 54d. to 60s. O4d. cash, 
at which a good business is offered, sellers being $d. less. The 
trade doing in hematite pig iron generally is very full—quite as 
full as the furnaces in the district will warrant—but it is probable 
that within a few days some additional furnaces will be put in 
blast, and then the output will be increased. There is every pro- 
spect that one or two furnaces will be put in blast at the old West 
Cumberland Works at Workington, which have been purchased by 
the North-Western Iron and Steel Company at Workington. 
Stocks during the week have been further increased by 1266 tons, 
making the stocks in hand 198,103 tons, being an increase of 
22,164 tons since the beginniog of the year. 

The iron ore trade is very brisk, and the trade doing is full, and 
could be much fuller if raisers could undertake full deliveries, 
That is at present impossible, but a more spirited exploration is 
going on, and more efforts are being made to discover new finds of 
metal than has been the fact for some time past. Some other 
explorations are being ¢gnducted in districts where prospects are 
good, and the opinion which generally obtains is, that good finds 
will be made shortly. 12s, is the price of common ore, 14s. the 
value of good average qualities, and 17s. 6d, the value of Hod- 
barrow descriptions of metal, 

Steel makers are very busily employed, and orders are well 
held. The demand for steel shipbuilding material is very active, 
and plates, angles, sections, heavy castings, and other qualities of 
steel is very fully maintained. Heavy plates of ordinary specifica- 
tion are quoted at £7 1s. 3d. per ton. Steel rails, heavy sections, 
are at £4 15s, 

Coal and coke very firm at steady and firm prices. 

Shipping is fairly well employed, but compares unfavourably 
with the corresponding week of last year. The exports from 
West Coast ports during last week were 6925 tons of pig iron and 
14,388 tons of steel, as compared with 15,140 tons of pig iron and 
18,338 tons of steel in the corresponding week of last year, show- 
ing a decrease of 8215 tons of pig iron and 3950 tons of steel. The 
total for the year shows an exportation of 48,593 tons of pig iron 
and 64,856 tons of steel, as compared with 61,068 tons of pig iron 
and 77,700 tons of steel in the corresponding week of last year, 
showing a decrease of 12,475 tons of pig iron and 12,844 tons of 
steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

INCREASED confidence has been given to the coal trade by the 
amicable result of the conference of the Conciliation Board at 
London on the 10th instant. The general expectation was that 
the men would obtain 5 per cent. of the 74 asked for. It was 
a little bit of a surprise—a very pleasant surprise to the miners 
—when it was found that the whole advance was to be given, 
although it does not fully come into effect until the first 
making-up day in October. Another point, which is not quite 
satisfactory from the men’s point of view, is that the advances 
apply to underground labour only. The effect, however, all 
round will be to make business firmer, and if the coalowners 
can obtain adequate increases from railway companies and 
large consumers, the coal trade generally will get better than it 
is. Private consumers have long paid full price for the limited 
weights they required, and quite as much as will justify the 
advance in their case. The difficulty is with the large undertakings 
which absorb the bulk of the supply. 

For house coal the demand continues very steady, both on 
metropolitan and provincial account ; the short snatches of winter 
weather which come now and then help to make values firm, Best 
Silkstones are at 10s, to 10s, 6d. per ton ; ordinary, from 8s, per ton ; 
Barnsley house, 9s. to 10s. per ton ; seconds, from 7s, 6d. per ton. 
In steam coal there is a steady demand on inland account, the 
private trade being very brisk, while the railway companies are 
requiring large deliveries. The export trade is still very busy, the 
Humber port receiving a tonnage of rather above the average. 
For steam coal Barnsley hards are fetching 8s. to 9s. 6d. per ton ; 
seconds, from 7s. per ton. Gas coal is in steady request, and the 
supply of engine fuel is not quite equal to requirements. Nuts make 
from 7s. to 7s. 6d. per ton ; screened slack, from 5s. per ton ; pit 
slack, from 3s. per ton. The business in coke is still increasing, 
bests washed fetching from 12s, to 13s. per ton, and ordinary from 
lls. to 11s. 6d. per ton. 

During January last the weight of coal forwarded from York- 
shire and Derbyshire collieries to Hull was 203,552 tons, an in- 
crease of 4064 tons on the tonnage forwarded in January of 1898. 
The exports to foreign countries last month reached a total of 
92,882 tons, an increase of 26,325 tons on the corresponding month 
of last year. It will be observed that the increase in the exports 
was remarkably large, in view of the small advance in the tonnage 
forwarded to the port. The Baltic ports being now closed, North 
Russia took only 4711 tons. Increases were shown by South 
America, France, Germany, Holland, Italy, Norway, Sweden, and 
Turkey. 

Iron prices are still going up, with every prospect of further 
advances taking place. The syndicate of South Yorkshire Bar 
Iron Manufacturers bave again decided to advance their rates, 
making an increase in values of 30s. per ton on this class of iron 
during the last twelve months, The action of the syndicate will, 
of course, be followed by corresponding advances on the part of 
merchants. Lincolnshire and Derbyshire forge and common irons 
have risen during the last three weeks ls. to ls, 6d. per ton; 
and the advance of 1s, to 2s. per ton in hematites, noted a short 
time ago, is firmly maintained. The large business doing in all 
kinds of war, railway, and marine material is the chief cause of 
raw materials going up, and the present condition of trade points 
to the tendency being in the same direction for some time. 
Hematites, West Coast, 70s. per ton; North-East Coast, 66s, to 67s. 
per ton ; forge, 47s. per ton ; bars, £7 per ton. 

The rolling mills, tilts, and forges, experience some difficulty in 
meeting all the needs of their customers. The pressure is more 
for steel for use in engineering and similar establishments, although 
there is a good call for steel required in the file, cutlery, and allied 
industries, All kinds of axles and shafting are also being freely 
produced. 

In other branches of local business, more particularly in con- 
nection with stove grates, piping, cooking, heating apparatus, and 
similar s, trade is in a satisfactory condition. Orders are 

uring in for agricultural and horticultural tools and appliances ; 
in fact, there is scarcely a branch of the Sheffield es, both 
light and heavy, except certain grades of cutlery and steel for 
bicycle purposes, which is not in a satisfactory condition, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


TRADE in all branches continues very favourable to the sellers, 
and generally business shows an improvement on last week ; in 
fact, there has been more doing than in any week this year, and 
prices have reached figures for bond fide transactions which surpass 
anything which has been reported for over nine years, while the 
amount of work in hand has certainly never been equalled. 





Almost without exception manufacturers are running their mills to 
their fullest capacity, and yet are unable to satisfy the require- 
ments of their customers, who offer more orders than can be under- 
taken. Some of them on this account characterise the trade as 
“over good,” and certainly it is so as far as the amount of work 
obtainable is concerned, and if it were certain that the activity 
would continue some of the works would be enlarged. It is a long 
time since producers were so indifferent about orders—they 
have not now any occasion to seek them—and the general 
tendency of their prices is upward, in no department is there the 
slightest yielding, but in several have prices n further advanced 
this week. All qualities of Cleveland and hematite pig iron have 
been increased in price, as have alsojsteel plates and angles ; and 
blast furnace coke is also dearer. 

Makers of Cleveland pig iron report a large inquiry for spri 
delivery to the Continent ; indeed, there is more iron want 
than the producers care to undertake to supply, for, expecting 
that prices will continue to rise, they want to leave themselves 
free to take full advantage of the rises, They too often commit 
themselves for long periods ahead at low prices, and then, when 
the upward movement comes in, they cannot for a long time profit 
by it. They have good grounds for believing that it will be a 
mistake to sell much ahead, and everything promises an active 
year ; in fact, no one will be surprised if this turns out the most 
prosperous year on record. It has so far been so, and more = 
ticularly has this been noticeable during the present month. e 

rice ruling this week for prompt f.o.b. deliveries of No. 3 Cleve- 
land G.M.B. pig iron has n 48s, 6d., and nothing below that 
would be accepted, because there is really very little available for 
sale in the hands of makers, and hants are inclined to hold 
back what they have unsold, as they will do better with it here- 
after. For next month 48s. 9d. per ton has been taken, and for 
delivery up to the end of the half-year, 49s. ; but it is the excep- 
tion and not the rule to sell so far ahead, though consumers are 
very willing to buy forward, and do not object to pay a premium 
on the prices for prompt delivery. 

Cleveland warrants aloe improved, but the fluctuations from day 
to day are only small. It is, however, generally expected that the 

uotations will move up more quickly, as some of the wealthy 
te speculators who have been operating in other metals have 
directed their attention to pig iron warrants, and are pre to 
rush them up in value considerably. It is hardly likely that they 
would go in for the speculation unless they could see their way 
to a few shillings a ton profit—one or two shillings rise will not 
satisfy them. ey came into the market rather late, and as yet 
their operations have not had much influence. 

No. 1 Cleveland pig iron is quoted at 50s.; No. 4 foundry has 
been put up to 48s.; grey forge to 47s.; mottled to 46s. 9d.; and 
white to 46s. 6d. There is still a good demand from Scotland for 
Cleveland pig iron ; but it is ae so brisk as it was last month, 
though Cleveland iron is cheaper than it was then when compared 
with Scotch iron ; both have advanced, but Scotch has risen the 
faster, so that there is a greater difference between the two prices 
than there was, 

East Coast hematite pig iron is now as dear as West Coast, and 
mixed numbers are fully at 60s. 6d. per ton for early delivery. 
Under such circumstances, local makers are likely to lose some of 
their trade with Sheffield, but this does not trouble them when 
they can sell all they can produce to consumers in their own 
neighbourhood. Rubio ore is quoted at 15s. 6d. per ton, delivered 
at wharves in this district. 

Deliveries of pig iron from the Cleveland district by sea this month 
are exceedingly good—in fact, they are the best February figures 
on record, ey continue heavy to Scotland, though not so heavy 
as last month, and the improvement is chiefly to the Continent. 
This is satisfactory after the experience of last year, for it is 
evident that, much as the production has been increased in Ger- 
many and Belgium, it has still not kept pace with the increase in 
the requirements, and large quantities are being sent to Rotterdam, 
Hamburg, and Stettin. The quantity of pig iron exported from Cleve- 
land this month, to 15th, was 48,603 tons, as compared with 51,054 
tons last month, and 38,668 tons in February last year to same date, 
Cleveland iron is going less freely into Connal’s public warrant stores 
than at any time since last October, the quantity held on the 15th 
being 153,832 tons, an increase for the month of 2035 tons. Of 
hematite pig iron 31,471 tons were held, a decrease of 63 tons this 
month. 

Manovfacturers of finished iron and steel are very fully supplied 
with orders, and have to decline many, not on the score of price, 
but because they cannot see their way to execute them. Steel 
plates and angles have been put up another 2s. 6d., and the prices 
are now about £2 per ton above the figures taken at one time last 
year. The advance this week has been brought about not alone 
by heavy demand, but also by the increased cost of production, 
and also by the fact that in other districts manufacturers are aski 
more. In November last the steel smelters of this district an 
Scotland had wages advanced 5 per cent., but this has not satisfied 
them for long, and they applied for a further 5 per cent., which 
after a conference with the men’s representatives the employers 
granted last Thursday. A rise of 10 per cent. in less than three 
months is rather a but it affords an indication of the great 
prosperity ruling in the steel industry. The price of steel ship 
plates now is £7 2s. 6d.; of steel boiler plates, £8 2s, 6d.; of steel 
ship angles, £6 15s.; of steel engineering angles, £7, all less 24 per 
cent.; and it is not easy to buy even where these figures are 
offered. Iron ship plates are firm at £6 15s., iron ship angles at 
£6 7s. 64., common iron bars at £6 7s. 6d., and packing iron £5 10s, 
per ton, all less 24 per cent. f.o.t. The demand for heavy steel rails 
is rather quiet, but as manufacturers are well occupied, and are 
well supplied with orders for forward execution, they are under no 
necessity to press for further contracts, and therefore they keep 
their quotation at £4 15s. net at works. Cast iron railway chairs 
can be bought at £3 5s. net at works. The demand for steel rail- 
way sleepers is very poor, and practically all that are required are 
for abroad. 

The coal trade is very active, a large demand being reported 
from abroad. The forthcoming shipping season promises to be an 
uncommonly busy one, and prices are very stiff. Best steam coal 
is at 10s. 9d. f.o.b., and smalls at 4s,6d. For gas coal the demand 
is satisfactory, though not quite so or | as it was, because the 
nights are getting shorter. The 70,000 tons of coal for the 
Stockholm Gas Company will be supplied by the Pelton Colliery, 
near Chester-le-Street, and the price c.i.f. is 13s. 6d., that being 
1s. 9d. more than was paid last year. A contract for 22,000 tons 
of best steam coal delivered at dskrona has been placed with a 
Tyneside colliery at 15s. 10d. c.i.f., which is equal to 10s. 10d. 
f.o.b. Blast furnace coke has been advanced to, on the average, 
16s. per ton delivered at Middlesbrough. On Saturday the 
Durham Coalowners’ Association and the North of England United 
Coal Trade Association presented to Sir Lindsay Wood, Bart., his 
portrait, painted by Mr. W. Q. Orchardson, R.A., and a set of 
silver cups in ition of his valuable services to the coal trade 
in the North of land. He has been chairman of the Durham 
Coalowners’ Association since 1876, Sir David Dale, Bart., made 
the presentation. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A LARGE amount of business has been done this week in the pig 
iron market, Towards the close of last week there was heavy 
selling of iron, as much as 100, tons of warrants changing 
hands in one day, and evidence of the strength that is in the 
market was shown by the fact that even by so large a business 
prices were not much depressed. In the early part of this week, 
the market was very active, large blocks of iron passing from one 
hand to another. A singleoperator was reported to have purchased 
no less than 30,000 tons, Prices have fluctuated a good deal, but 
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on the whole the balance is well maintained. Business has been 
done in Scotch warrants from 55s. 8d. to 55s, 34d., advancing to 
55s. 9d., and again receding to 55s. 34d. cash, and from 55s, Ghd. to 
55s. 1ld. one month. Cleveland warrants varied from 48s. 7d. to 
48s. 4}d. cash, and 48s, 104d. to 48s. 84d. one month. A con- 
siderable business was done in Cumberland hematite warrants at 
603. 3d. to 60s, 1d. cash, and 603. 64d. to 603. 34d. one month, It 
is reported by brokers that consumers are purchasing supplies with 
a considerable amount of freedom, even at present advanced 
— and in addition to this a large amount of speculative 
usiness is being done. 

There is on the part of the steelmakers a large and constant 
demand for hematite pigs, Scotch hematite generally having the 
preference, because it can be put into the hands of consumers at 
easier figures than the imported article. For this class of pigs 
merchants quote 64s, 6d. per ton, delivered in railway trucks at 
the steel works. 

The output of pig iron is well maintained, there being 83 furnaces 
in blast in Scotland, compared with the same number at this time 
last year. Of the total 46 are producing hematite, 33 ordinary, 
and four basic iron. 

It may be of interest to note that the average price of Scotch 
pig iron warrants in January was 52s. 34d. per ton, compared with 
45s. 94d. in January, 1898, an increase of 6s. 6d. per ton. 

The prices of Scotch makers’ iron are firm as regards the special 
brands, which are in excellent demand for home use, and some of 
these brands are scarce, while all are high in price. The common 
brands are also in good demand, but they have been fluctuating 
somewhat in price in sympathy with the changes in warrants. 
Govan and Monkland, hob. at Glasgow, Nos. 1, are quoted 
56s.; Nos. 3, 55s.; Wishaw and Carnbroe, Nos, 1, 56s. 3d.; Nos, 3, 
55s. 3d.; Clyde, No. 1, 61s.; No. 3, 56s. 6d.; Gartsherrie, No. 1, 
61s. 6d.; No. 3, 57s.; Summerlee, No. 1, 65s.; No. 3, 57s.; 
Calder, No. 1, 62s.; No. 3, 56s. 6d.; Coltness, No. 1, 65s. 6d.; 
No. 3, 56s. 6d.; Shotts No. 1, 623. 6d.; No. 3, 563. 6d.; 
Glengarnock at Ardrossan, No. 1, 60s. ; No. 3, 55s.; Eglinton at 
Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 57s. 6d.; 
Nos. 3, 55s, 6d.; Carron at Grangemouth No, 1, 64s.; No. 3, 593. 
per ton. 

There is practically no improvement in the foreign demand for 
Scotch raw iron, and the shipments are only a very little better 
than they were at this time last year. Those of the past week 
amounted to 5558 tons, compared with 2968 in the corresponding 
week of last year. The total shipments since the beginning of the 
year are 29,327 tons, showing an increase of 3831 over those of 
the corresponding period of 1898. 

The stock of pig iron in Glasgow warrant stores decreased 838 
tons last week, making a total decrease since January Ist of 
3673 tons. 

In the finished iron and steel departments there is great activity. 
Some makers are understood to have purchased their raw material 
for a considerable time ahead, while others have been hesitating 
owing to the irregularity of the warrant market. There can be no 
doubt, however, that a very good season is in store both for 
finishedironandsteel. The current pricesof mild steelareas follows: 
—Singles, £6 12s. 6d.; ship plates, £7 2s. 6d. to £7 5s.; bars, 
£7 12s. 6d.; and boiler plates, £8 per ton, all subject to the usual 
5 per cent. discount for delivery in the Clyde district. 

The coal trade is in some respects rather irregular. The colliers 
have asked for an advance of wages, which the employers have 
refused, on the ground that current prices of coals do not admit of 
a further concession at present. The refusal has naturally caused 
a good deal of disappointment, and led to not a little irregular 
working at the collieries, and the time has been further shortened 
by illness of miners, quite a number of whom have been laid aside 
by the prevailing epidemic of influenza. The past week’s coal 
shipments from Scottish ports amounted to 148,445 tons, compared 
with 165,464 tons in the preceding week, and 109,299 in the cor- 
responding week of last year. The inland consumption is on an 
extensive scale. Price of coals at Glasgow harbour are :—Main 
coal, 9s. to 9s. 3d.; ell, 9s. 6d. to 10s.; splint, 9s. 9d. to 10s.; 
steam, 10s. to 10s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue Cambrian Colliery annual report just to hand has supplied 
members on ’Change, Cardiff, this week, with a fruitful subject for 
discussion, It is of some length. Briefly, it declares a profit upon 
the year of £99,666 13s. This enables the directorate to recommend 
a dividend of 6 per cent. upon preference and 10 per cent. upon 
ordinary shares, A still more satisfactory condition of things 
would have been shown but for the fact that contracts at lower 
figures than current had to be worked off. The report adds that 
all these have now been cleared, and replaced by others at an 
advanced price. Hence the Cambrian enjoys at present the posi- 
tion of benefiting by the higher ruling prices of to-day, while 
almost every other company has a substantial part of its output 
sold for about 10s. per ton, less 24, and will have to contend with 
this burden for two or three months again. 

Generally the condition and prospects of the coal trade are good, 
and no clearer proof can be given than the fact that a strong 
current in favour of colliery shares has set in amongst the financial 
world. It is now accepted as unquestionable that the coal trade 
is good, and fairly certain to remain so throughout the year. I 
hear, but have not been able to learn particulars, that, in the 
aggregate, orders have been secured by several of the leading 
coalowners for over 2} millions of coal for delivery in the year 
at prices ranging from 12s, to 12s, 6d. per ton. This is, as com- 


was reported this week, and all going on satisfactorily, 
promises to be an addition to collieries of one of the first class, 


174 per cent. reduction, 
cent, reduction: 


for despatching coal on Admiralty orders. 
industries are being planned for this risi 
large patent fuel works laid down there 
Cardiff. 
to be started there by an old North of Eagland company. 
industries are likely. 


week ; twelve mills in full drive. 
Briton Ferry and Albion doing well, and output of hematite up to 


This 


Swansea Harbour returns for 1898 are very satisfactory. There 


was an increase of 82,382 in the tonnage of vessels which entered 
the port compared with the previous year. 
2,749,351 tons, or an increase over 1897 of 132,207 tons. 
shows an increase of 61,114, notwithstanding the strike, and a 
decrease of 50,000 tons anthracite to San Francisco. 
Western Railway and the Swansea Bay Railway show an increase. 
Midland, and the London and North-Western a decrease. The 
patent fuel trade yields a gratifying item: 422,541 tons export, 
ot largest on record, showing an increase of 87,890 tons over 
1897. 
Galvanised 
cluding item was not so gratifying ; net decrease in tin and block 
plate exports, 26,164 tons. 


The total exports were 
Coal 


The Great 


In copper there was an increase of 2000 tons exports, 
eets by the tin-plate works, 5000 tons. The con- 


It is reported that Messrs. Thomas and Co, have decided to 


close the Lydbrook tin-plate works, and tin-plate making will be 
confined to Lydney, as regards the Dean Forest. 


The marked advance in block tin, which has been specially noted 


in these columns of late, has called forth a vigorous protest in 
defence of the tin-plate industry, which is seriously threatened by 
caused by natural fluctuation which cannot be controlled, but by 
olen? for the last three years has been between £60 and £70 per 
oor exists to force the price up to £150. 


It is stated, on good authority, that the price is not 
Such is the comment in tin-plate circles. The average 
Present quotation is £109, and the rumour is that an in- 


I bad imagined that the start at’ Morewood’s steel works, 


Lianelly, guaranteed to continue for twelve months, was hopeful 
for better times, 
paid, there was a strong demur to the amount, and on Monday 
work was not resumed. Up to the time of despatch efforts are 
being made to bring parties together and effect a restart. 


Unfortunately on Saturday, when wages were 


Blaina tin-plate works were restarted on Wednesday. 
At Aberavon the Mansell workmen are called upon to concede a 
They are now working upon a 10 per 


I am pleased in being enabled to report a settlement in Llanelly 


at the three tin-plate works, the Western, Old Lodge, and Old 
Castle Works. 
other branches will concede between 5 and 224 per cent. reduction. 
The strike at these works and at Morewoods has been a great blow 
to a locality which should take rank with the leading Welsh ports. 
It is estimated by a local authority that the town has sustained a 
loss of £70,000 in wages alone. 


he annealers are to receive the 1874 list. All 


The shipments of tin-plates at Swansea last week were 50,843 


boxes ; receipts from works, 65,041 boxes. Present stocks, 242,127. 
Makers of tin-plates adhere to advanced quotations, but it is 
evident to all concerned that prices must go up, or mills will have 
to be closed. 


Reports from all the iron and steel works are in the fullest 


degree satisfactory. What with pig, bar, billets, rails, and small 
goods, the works generally have more than can be grappled with. 
It was stated on ’Change, Swansea, mid-week, that in finished iron 
and steel there is more work on hand than can be accomplished in 
due contract dates, and limits are put to the period of forward 
delivery, while quotations are firmly held. The surprise, if any, is 
that prices are not more distinctly advanced. 
Scotch pig went up 1s., Middlesbrough 1s., hematite 8d., and every 
indication was given of a strong and steady market. 
been a full despatch of tin bar this week, and numerous consign- 
ments of rails. Amongst the principal, 100 tons rails went to the 
River Plate, 800 tons railway material to Port Klindini, and a fine 
cargo of the same, 3400 tons, to Kurrachee, all from Cardiff. 
Newport despatched 500 tons rails to London from Burton and 
Co., and rails to Highbridge. 
ore to all the principal works—pig from Barrow and Working- 
ton, and 1750 tons pig from Bilbao. 


During the week 


There has 


Imports included large cargoes of 


Latest iron, steel, and tin-plate prices, Swansea, are as follows :— 


Pig iron, Glasgow warrants, 55s. 8d., 55s. 9d., 55s, 6d., and 
55s. 64d. cash buyers; Middlesbrough No. 3, 48s. 7d.; other 
numbers in proportion. 
numbers f.o.b.; Cumberland, according to brand. 
£6 12s, 6d. to £6 15s.; angles, at usual extras. Sheets, iron and 
steel, £7 5s. to £7 10s. 
light, £5 5s. to £515s.; sleepers, channels, &c.,’according to specifi- 
cation. 
£4 12s. 6d. to £415s.; all deliveries in district net cash. Tin-plate: 
Bessemer steel cokes, 11s. 6d. to 11s, 9d.; Siemens, 11s, 9d. to 12s. ; 
ternes, per double box, 28 by 20 c, 19s. 3d., 203. 6d., to 23s. 6d.; 
best charcoal, 13s, 6d. to 14s.; finished black plate, £8 15s. per 
ton; Canada, £8 to £8 23. 6d. per ton. 
6 by 3 by 30 gauge, £10 per ton. 
14s. 6d.; ex-ship copper Chili bars, £75 to £74 15s, 
£4 12s, 6d. 


Hematite warrants, 60s. 3d. for mixed 
Welsh bars, 


Steel rails, heavy, £4 15s, to £4 17s. 6d.; 


Bessemer steel, tin-plate bars, £4 12s. 6d.; Siemens, 


Big sheets for galvanising, 
Iron ore, Tafna, 14s.; Rubio, 
Lead, 


In the Swansea valley the ten mills of the Midland and Morris- 


town were idle last week, eight of the thirteen mills at Cwmfelin 
going, one idle at Daffryn, six busy at Cwmbwrla, and the full com- 
plement doing well at Cardonnell, Beaufort, Park, 
Clydach, Pontardawe, Ynysmeudy, Worcester, and U 


Players} 


r Forest. 
‘albot is to be an ai ditional port 
I hear that new 
port. There is to be a 
y the Crown Works, of 
It is also reported that a large iron and steel works are 
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It has been notified that Port 


At Briton Ferry there was great activity in all directions last 
Smelting furnaces at the 


: hes average. 
mented upon on ‘Change, a ls, less than current, but it is a At Swansea Hematite Com sf nad . 
5 S pany’s furnaces a gi output of pig 
marked advance upon old contracts running from last year. is maintained. Work fairly regular at the Mannesman Works, 


The storms have interfered considerably with despatch, and led 
to a good deal of congestion on sidings and at port, and much in- 
convenience. There have been cases also of easier rates for pnet 
shipment, due to temporary difficulties, but on the whole the cha- 
racter of the trade is regarded as substantial, as it has been for 
several months past. 

Newport, Mon., last week despatched some large shipments, , 
one of 5600 tons for Bombay. A few of the notable ones from 
Cardiff were the following :—Rio 5500, Monte Video 8000, Bombay 
5700, Teneriffe 4800, Port Said 5600, Singapore 8000, River Plate 
4014 tons. France continues to receive large quantities of coal 
and patent fuel from Cardiff as well as Swansea. Last week 
Swansea’s coal shipment to France was over 16,000 tons ; its total 
patent fuel shipment was above the average, namely 12,200 tons, 

Closing coal prices, Cardiff Exchange, mid-week were as follows : 
—Best steam coal, 13s. 6d. to 14s.; seconds, 12s. to 12s. 9d.; drys, 
lls, 6d. to 11s, 9d.; best Monmouthshire, 12s, to 12s, 6d.; seconds, 
lls, to 11s. 3d.; best small steam, special, 8s. to 8s, 3d.; best 
ordinary, 6s. 6d. to 7s.; seconds, 6s. to 6s. 3d.; inferior, 5s. 9d.; 
house coal, best, 14s. to 15s,; No. 3 Rhondda, 12s. 6d. to 13s.; 
brush, 11s, to 11s. 3d.; small, 10s. to 10s, 6d.; No. 2 Rhondda, 
9s. 6d. to 10s.; through, 8s. 3d. to 8s. 6d.; small, 6s, 6d. to 7s. 

Swansea prices :—Anthracite, 14s. to 14s. 6d.; seconds, 12s, to 
12s, 6d.; ordinary large, 11s. to 11s, 6d.; small rubbly culm, 4s. 6d. 
to 5s.; steam, 12s. 6d. to 13s. 6d.; seconds, 10s, 6d. to lls, 6d.; 
bunkers, according to selection, 8s. to 8s. 6d.; small, 5s. 9d. to 
7s. 6d.; bituminous coal, No. 3 Rhondda, 12s, 6d. to 13s. 3d.; 
No. 2 Rhondda, 10s. 6d. to 11s.; through, 8s, 9d. to 9s. 6d.; 
small, 6s, 6d. to 7s. 6d. 

Patent fuel continues in good demand at all ports. Cardiff 
prices :—Best brands, 13s.; seconds, 12s. to 12s. 6d. Swansea, 
lls, to 1ls.6d. Coke is active. Cardiff prices :—Furnace, 16s. 6d. 
to 17s.; foundry, 19s. to 25s, Swansea prices:—Furnace, 15s, to 
16s, 6d.; foundry, 19s, to 21s, Pitwood slightly better. 

In the Aber Valley, where the Windsor Steam Coal Company 
has a pair of pits sinking, progress to the extent of 200 yards 





The prevalence of storms all along the coast has interfered a good 


deal with business, and done a great deal of damage, from Cardiff 

to Llanelly. Storms also have delayed tonnage, and there is a 

a] list of damages and disaster to the coal fleet. 

wit 

is now in Rathmore Harbour, disabled. Several wrecks are re- 
rted in the Bristol Channel. 

“a It was stated in a Newport Corporation meeting this week thay 

the Great Western Railway will spend a quarter of a milligh 

sterling in the district forthwith. 


The Boneta, 
nearly 1000 tons of coal, laden at Cardiff for the River Plate, 


There is a proposition on foot to double the tramways at 


Cardiff, 


In the case of coal sent from Cardiff to Las Palmas an important 


action by Lambert Bros., Cardiff, against the Hesperides Coal 
Company has been 


— by the former. 


Another action of great interest has been settled, that of Cory 


versus the Ocean Marine Insurance Company—this was the case of 
the Restormel, captured by the Americans during the Spanish war. 
An agreement was brought about on all issues, and the case 
settled, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
ON the iron market the tendency all round is rising, demand and 


inquiry remaining lively in all departments, There is also much 
briskness reported in the iron ore trade; raw as well as roasted 
spathose ore met with advances of M. 5 and M. 3, and red 
iron ore has likewise been raised M. 3 
Siegerland ironworks continue to complain of the difficulties 
they have in securing sufficient supplies of iron ore, and there is 
also a scarcity in pig iron felt, which will most likely increase as 
the demand is becoming more extensive with the approaching 
spring. The fact that some of the larger Siegerland blast furnaces 
are being repaired, and have, consequently, reduced their make, 


per ten tons, The 





will only increase the difficulty experienced by manufacturers in 
obtaining the pig iron they require. The raised quotations of 
M. 106 to 108 p.t. for blooms are igomy 4 paid, 

A want of proper workmen in the bloom trade prevents this 
branch of business from developing so well as the general 
briskness in the iron and steel industry might lead one to expect, 
The Siegerland blast furnace works are reported to have secured 
an order for about 6700 t. spiegeleisen for Russia, and Italy has 
granted a large contract for tires to the steel works Ruhrort. Tho 

irder mills of the Saar and Mosel district, having joined the 

henish-Westphalian mills, a German ee convention hag 
finally been formed, and Cologne is to the general place of 
sale. At a meeting of the Siegerland sheet mills, held on the 7th 
inst., it has been resolved to raise the sale price for sheets to 
M. 150 p.t., free at works. 

Latest list quotations for raw and finished iron are as follows: 
ae gry 10 to 12 p.c. grade, M. 68 to 69; white forge pig, 

. 60 to 62; foundry pig, M. 62 to 64; German Bessemer, M. 70: 
basic, free place of consumption, M. 62; Luxemburg forge pig, 
M. 58°80; hematite, M. 70; heavy plates for boilermaking purposes, 
M. 160 to 192°50; sheets, M. 145 to 155, all per ton at works. 

At the locomotive and machine factory of Henschel and (o., in 
Cassel, the five thousandth locomotive was finished on the 28th of 
January, 1899, 

The coal trade over here continues, so far as engine classes of 
fuel are concerned, in an exceptionally animated condition. House 
coal is in limited request. 

Shipments of coal and coke during January of present year 
were, for the Ruhr district, 3,791,160 t., against 3,364,800 t.; for 
the Saar district, 570,750 t., against 558,800 t.; for Silesia, 
1,266,770 t., against 1,363,730 t.; and for the three districts 
together, 5,628,680 t., against 5,287,330 t. for the same month in 
the year before. Increase was, accordingly, 12°7 per cent. for the 
Ruhr district, and 2°0 r cent. for the Saar district, while 
deliveries of coal in Silesia show a falling off of 7°3 per cent, 
against January, 1898, 

A weak and altogether most unsatisfactory business is being 
done on the Austro-Hungarian iron market, and there is, con- 
sequently, nothing of interest to be reported. Also the coal 
trade in Austria-Hungary is showing symptoms of decided dul- 
ness, engine coal being but in moderate demand, while house 
coal is very quiet and the deliveries in brown coal from Bohemia 
likewise show a falling off against previous year. 

On the Belgian iron market the tendency is all in an upward 
direction, and prices are rising with an almost alarming rapidity ; 
foundry pig No. 3 realises 66f. p.t., and common forge pig is 
reported to be generally sold at 58f. p.t., where large lots are con- 
cerned ; for small quantities 60f. p.t. was asked. Present price 
for basic is 70f. p.t.; merchant iron, No. 2, 145f.; No. 3, 150f. p.t, 
at works, while export quotations are 135f. and 145f. p.t. f.o.b, 
Antwerp ; girders, for home consumption, are sold at 140f. p.t.; 
export quotation is 132f.; angles stand on 150f.; plates, No. 2, for 
export, 155f.; No, 3, 165f.; steel rails for export, 120f. p.t, 
=o in iron and steel from Belgium has been moderate on the 
whole, 

House coal is in improving request in Belgium ; stocks have been 
decreasing, but there is no sign of a rise in quotations for house 
coal. A most excellent condition prevails in the engine coal trade ; 
steam coal is sold at 13f. to 14f., dry sorts 9f. p.t. Coke is very 
firm, and production hardiy equal to consumption ; at the end of 
last year 18f. to 19f. p.t. was quoted for coke. 

Germany has exported to Belgium 155,040 t. coke last year, 
against 242,471 t. in 1897 ; exports in coal amounting to 1,270,358 t. 
against 1,064,479 in the year before. Belgian export in coal to 
Germany was 233,467 t., or 19,807 t. more than in 1897, while 
— in coke were 61,262 t., or 24,302 t. less than in 1897, 

The largest railway bridge in the world will be, doubtlessly, 
that of the Siberian Railway across the Yenissei. The expenses 
of building amount to 2,279,950 roubles. It was at first expected 
not to be finished till May, 1900, but, according to latest intelli- 
gence, the opening will take place in May of present year. The 
bridge is built entirely in stone andiron. 
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STEAM coal is firm for all descriptions, but owing to the rough 
weather there is rather a scarcity of ready tonnage. House coal, 
from same cause, is quiet. Steel and iron works are fully employed 
with finished goods, and prices are very firm. Copper and tin are 
rather easier. Exports for week ending February 11th were :— 
Coal, foreign, 65,565 tons ; coastwise, 11,050 tons, Imports for 
week ending February 14th were :—Pitwood, 4180 loads ; pig iron, 
4690 tons ; cement, 550 tons; iron ore, 8900 tons ; pyrites, 1409 
tons, 1 cargo loam. 

Coal: Best steam, 12s, 3d. to 12s. 6d.; seconds, 11s, 3d. to 
lls. 6d.; house coal best, 13s.; dock screenings, 7s. 9d. to 8s.; 
colliery small, 7s. to 7s, 3d.; smiths’ coal, 7s. 6d. Pig iron: 
Scotch warrants, 55s. 44d.; hematite warrants, 60s. f.0.b, Cumber- 
land ; Middlesbrough No. 3, 48s. 5d. prompt. Iron ore: Rubio, 
14s, 6d. firm ; Tafna, 13s. 3d. to 13s. 6d. Steel: Rails, heavy 
sections, £4 15s. to £4 17s. 6d.; light ditto, £5 5s. to £5 1is.f.o.b.; 
Bessemer steel tin-plate bars, £4 12s. 6d.; Siemens stecl tin-plate 
bars, £4 12s, 6d. to £4 15s., all delivered in the district cash. Tin- 
plates: Bessemer steel, coke, 11s. 6d. to 11s. 9d.; Siemens—coke 
finish—lls, 9d. to 12s, Pitwood: 15s. 9d. London Exchange 
oe : Copper, £74 5s.; Straits tin, £108 15s, Freights: Firm 
all round. 





=> 





ALUMINIUM WATER STERILISER.—The water steriliser which we 
illustrated in our last issue was made by Mr. H. J. Neild, of the 
Victor Works, 89, Blackheath-road. 

TRADE AND BusINEss ANNOUNCEMENTS.—The tender of Messrs. 
Kittel and Co., Limited, for about 700 tons of special high-class 

ig iron for the Indian Government has been accepted.—Mr. A. F. 
hite has resigned his position with Messrs. Babcock and Wilcox, 
Limited, 147, Queen Victoria-street, E.C., and has joined the 
tirm of Messrs, Thos, Wilson, Sons, and Co., Limited, Hull. 
—The Automobile Association, Limited, Princes-road, Holland 
Park-avenue, London, W., request us to state that they are the 
sole representatives for the United Kingdom and the Colonies for 
the Koch heavy oil car, illustrated in our last impression, and that 
they will in the first days of March have one of them in England. 
—Mr. E. H. G. Brewster has removed his offices from Delahay- 
street to 12, Dartmouth-street, Queen Anne’s Gate. 

DeaTH or Mr, Septimus J. BecHer.—We regret to have to 
report the death of Mr. S, J. Becher on December 2Ist, 1898, in 
the thirty-fourth year of his age. At the time of his death he 
was on leave of absence from the Western Australian Government, 
when he was engaged as topographical surveyor to the Geological 
Survey of teat Colony. Mr. i was formerly with his brother 
and Professor Henry Louis, M.A., at Singapore ; later on he was 
engaged in the Melbourne office of Mr. Frederick Danvers 
Power, F.G.S., from which place he went to Waratah—the town 
in which the famous Mount Bichof Tin Mine is situated—Tasmania, 
to open a branch office. The collapse of the banks making business 
too slack, he accepted a position as draughtsman to the Mount 
Bichof Tin Mine for a few months ; but his health breaking down 
in that trying climate he left, and for a year or two worked a farm 
in the dryer part of Victoria. From thence he went to Western 
Australia, and engaged in mining, until he secured a position op 
the Government Survey. His death took place in Sydney, New 
South Wales, when he was spending his leave of absence, and was 
actually due to heart failure, though at the time he was laid up 
with an attack of pneumonia. Mr. Becher was a member of the 
North of England Institute of Mining and Mechanical Engineers, 
and of the Institution of Mining Engineers, 
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ENGINEERING NOTES FROM 
SOUTH AFRICA. 
(From our own Correspondent.) 

Tue total value of the output of gold by the 
Sonth African Republic during 1898 was over 17 
millions sterling—5: millions more than the value 
of 1897. The production of the ‘deep levels” 
for the year was only 40,000 ounces less than the 
million, and the number of stamps at work on 
such properties increased from 680 in January 
to 1180 in January. The largest individual pro- 
ducer of any of the mines is now the Limmer and 
Jack, with 275 head of stamps, while the Rose 
Deep, with 200 stamps, comes second. 

Among the awards of the Grahamstown Exhibi- 
tion are gold medals to Messrs. Siemens, Ltd., 
of Berlin, for electrical machinery and fittings, 
and to Messrs. Reunert and Lenz, of Johannes- 
burg, for electrical machinery. The latter firm is 
the agent in South Africa for a number of English 
engineering firms, 

A good deal of anxiety has lately been created 
amongst machinery importers and agents on the 
Witwatersrand by the growing practice on the 
art of the mines of importing machinery and 
stores direct from Europe. Mr. Louis I. Sey- 
mour, the consulting engineer to the Rand Mines, 
Ltd. referred to this subject at a farewell dinner 
given in Johannesburg the other night to Mr. W. 
E. Park, the managing director of Messrs. 
Fraser and Chalmers. Mr. Seymour declared that 
in his opinion the extensive organisation at 
yresent existing for the importation of machinery 
into the Transvaal would not be superseded by 
direct purchases by the mines. The fact is that 
merchants and agents have advantages in the 
way of guaranteeing quality of material and 
workmanship which quite make up for any extra 
expenses involved in ordering through them. 

Several main driving engines of 1000-horse 
power are now on order for Witwatersrand 
mines. The Longloagle Deep engine is of this 
jower, ‘This mine will crush with stamps of 
1250 1b. weight, the stems measuring 3}in. in 
diameter, the heads 20in. by 94in., and the 
shoes 12in. in diameter. The shoes are slightly 
fluted, and fitted with Blanton’s patent cams. 
Besides the 1000-horse ag engine there is an 
auxiliary mill engine by Fraser and Chalmers, 
This is a single-cylinder long-stroke engine, 28in. 
in diameter by 54in. stroke, and has Corliss 
valve gear. 

No tender has yet been accepted for the con- 
struction of the proposed railway between 
Bloemfontein and Kimberley. Only one offer 
was received in response to the Railway 
Commission’s advertisement, on behalf of an 
American syndicate, and as it has been decided 
to alter the route, the matter will now be post- 
poned till the next session of the Volksraad. 
In the Cape Colony a good deal of criticism is 
being directed just now against the railway 
management. It is said that many thousands of 
pounds have been spent in importing various 
types of metal sleepers which have had to be 
substituted by timber, and it is also alleged that 
more than a dozen of a new type of engine have 
proved to be practically worthless. Whether 
there is any truth in these charges I cannot say. 
So far as the sleepers are concerned, the matter 
is mainly one of transport, as it naturally does 
not pay to carry metal sleepers from the coast 
for a section of the line running through a well- 
timbered country. 

The Johannesburg Town Council has resolved 
tocall for fresh sewerage tenders, and to extend 
the time for handing them in for a further 
period of four months. 

The Cape Colony trade returns for 1898 show 
a decline of 31,315,000 in the imports, as com- 
pared with 1897, but an increase of nearly five 
millions in the exports. The totals were: 
Imports, £16,621,354; exports, £24,423,413. 
This considerable balance of trade in favour of 
the Colony should have an important effect in 
stimulating buying from South Africa, and more 
especially as there are now abundant signs of a 
revival in the demand for ‘‘ Kaffirs.” 

As very alarmist rumours appear to be reaching 
Europe concerning the position of affairs in the 


Transvaal, perhaps it may reassure machinery 
firms with agencies in Joha burg, and others 





interested, to learn that there is absolutely no 
danger of popular tumult or revolution in 
Johannesburg. There is far more lawlessness in 
any crowded quarter of London on a Saturday 
—_ than there is in the whole length of the 
reef. 

Some newspaper expert has been canvassing 
the question of the adaptability of the long 
bogie type of truck to South African railways, and 
suggests them as very suitable for the coal traffic 
to the Witwatersrand mines. ll the rolling 
stock at present in use on the Transvaal railways 
is of the ordinary continental type, and is made 
in Holland and Germany. There is only one type 
of locomotive—six-wheeled coupled tank—and 
though this does admirably for goods traffic on 
steep gradients, it is scarcely the best possible 
for passenger pur However, engineers 
must deal with the permanent way of South 
African locomotives before they can do much to 
improve rolling stock. Some very useful reforms, 
however, can be obtained from the general rail- 
Way conference which is to open at Capetown on 
February 6th. The object of this gathering is to 
unify, as far as possible, the bye-laws and regula- 
yoo of the various railway systems of South 

Tica, 

The De Beers Company has offered to subscribe 
£10,000, on the pound-for-pound principle, to the 
municipalities of Capetown, Port Elizabeth, and 
East London for the erection of cold storage 
plants, 

_ It is not perhaps unfair to American engineer- 
ing to say that the experience of Capetown, in 
the matter of electrical tramways has confirmed 
the idea that it studies public safety and con- 
venience far less than the English practice. 
é ere has been such a serious leakage from the 
apetown Tramway Company’s wires into the 
gas and water pipes of the district, that Govern- 
ment has been a ed to on the subject. The 
a of the rovernment electrical engineer 
ps that the rails only convey two-thirds of the 
urn current, the remainder escaping into the 
ea As a result of this report, the Govern- 
about to frame regulations for electric 


Inent is 


q-. 





tramways similar to those laid down by the Board 
of Trade, 

Industrial enterprise is not active in South 
Africa, but factories are proposed for soap, 
matches, and carbide of calcium in the Transvaal, 
and for soap in Delagoa Bay. 

The extent to which continental and American 
firms now-a-days compete with English for mining 
machinery orders is illustrated in the equipment 
at the Aurora West United. The main engine was 
built by the Philadelphia Engineering Works, 
and has cylinders 14in. and 26in. in diameter, 
by 28in. stroke, with Corliss valve gear. The fly- 
wheel is 16ft. in diameter, and carries twelve 
ropes, The stamps are made by Krupp, and are 
1250 lb. per head. The auxiliary engine is a 
compound one of 105-horse power, by Messrs. E. 
R, and F. Turner, Pumping is done by electricity. 
There is a three-phase generator of 40-horse 
power, and the current is generated at 200 volts 
and transmitted at 2000. ‘The dynamo for light- 
ing is an Elwell-Parker of 300 ampéres. 

Wire rope manufacturers at home ought to be 
informed of some remarks which were made the 
other day at the meeting of the Witwatersrand 
Mechanical Engineers’ Association. Discussing 
the possibility of atrial rope lines for the trans- 
port of tailings from the vats to the dump in 
place of the present tram-lines, Mr. W. H. Wood 
said that what was wanted was reliable figures 
from manufacturers of such overhead systems of 
transport as to their cost and capability. He 
fancied they would be dearer than mechanical 
haulage, and they would be no use for the Wit- 
watersrand unless they could carry more than 
500 tons per day. 

At the same meeting Mr. Whittome made a 
forcible appeal in favour of the adequate equip- 
ment of mine workshops. ‘I could tell you,” 
he said, ‘‘of one mine where the want of one 
small tool, costing, perhaps, £30 to £40, resulted 
in a loss of £400 to £600 owing to the job having 
to be done by hand, and thereby causing two 
days’ delay. You doubtless know of many more 
instances, and yet when merchants try to sell 
mine tools which are needed every week, the 
engineer says he wants them badly but cannot 
purchase them, as the directors object.” 








THE PATENT JOURNAL. 


Condensed from “ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 





*.* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 
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2810. ApprEss Banps for Umpretias, A. E. Moore, 
London. 

Curr Links, J. Rudge, Dursley, Gloucester- 
shire. 

2312. Prorectine Buiipines from Fire, A. C. Ponton, 
Bedford. 

2318. Gotr Ciuss, T. G. Tulloch, Woolwich. 

2314. Lamps, A. V. Linley and W. H. Owensmith, Bir- 
mingham. 

2315. CoIn-FREED Mecuanism, W. R. Baker, Walling- 
ton, Surrey. 

2316. Means for Supportine Bicycies, W. H. Eccles, 
Manchester. 

2317. Cookine Vessets, A. Hird and J. J. Chalinder, 
Bristol. 

Gas, W. Irwin and J. P. Leather, 

Manchester. 

2319. Swart Catcuers for WINDING Frames, J.J. Hack- 
ing, Burnley. 

2320. Burrers, G. H. Sheffield and J. D. Twinberrow, 
Newcastle-on-Tyne. 

2321. Steam Pumps, W. Weir and J. R. Richmond, 
Glasgow. 

2322. Heri-compressinc Macuine, W. H. Dorman, 
Stafford 

2323. Wasnine Hanks, J. Longthorpe, W. Dargue, and 
T. R. Bottomley, Halifax. 

2324. Macuinges for Suavinc Leatuer, 8. Haley, 
Halifax. 

2325. Cosine and INTERRUPTING CuRRENTS, C. Ftirer, 
Liverpool. 

2826. Cover for EARTHENWARE Borttgs, C. Thompson, 
London. 

2327. SrrucTURAL ARRANGEMENTS, E. L. Pease, Stock- 
ton-on-Tees. 

2328. WasnstTanrs, A. 
Hall, Birmingham. 

2329. Armour Gratineos for Usk in Warsuips, J. McL 
Ford, Glasgow. ‘ 

2330. Corrine Wueet Goipe for CoaL-currinc Ma- 
cuings, H. Train, Glasgow. 

2331. TsxTILE MACHINERY A. 
Hitchon, Accrington. 

2882. SIGNALLING and BRAKE Mecuanism, H. A. Kind, 
Nottingham. 

2338. New Game, W. C. Haigh and H. F. Knee, Man- 
shester, 

2334. Connectine Pickinc Banps to Loom Pickers, 
O. Smethurst, Manchester. 

2335. Comping Macuineg, J. Catterall, W. Creech and 
M. Conlan, Manchester. 

2836. Means of OpgrRatinc Winpow Sasugs, T. F. 
Baker, Mancbester. 

2387. Packinc Hoxgs, J. Elliott.—-(M. N. Mundul, 
India.) 

2338. Guarps for CircULAR Saws, &c., T. 
Oldham 

2339. Bospins for Hotprnc Tureap, W. H. Thorpe, 
London. 

2340. Stanps for DispLayine Goons, F. F. Smart, Bir- 
mingham. 

2341. KLecrRiIc BRANDING AppaRatus, W. P. Mend- 
ham, Bristol. 

2342, Borzr, J. C. Bell, Wolverhampton. 

23438. FRENCA-POLISHING Macuineg, J. 
Wimbledon, Surrey. 

2344. LeooineG and GAITER FasTENnER, T. Coates, sen., 
London. 

2345. Fryin-poans, J. Seattergood, London. 

2346. Ketrie, W. H. Brecknell, jun., and F. 8. James, 
Bournemouth. 

2847. Removine the Skins from Wueart, 8S. D. Hoole, 
London. 

2348. Hanp Carriacg, J. 8. Pullan and W. H. Mann, 
London. 

2349. Ozonx, E. Andreoli, London. 

2350. TELEPHONE Apparatus, F, G. Bell and M. Byng, 
London. 

2351. Lamps, C. Dunn, A. V. Taylor, and J. Fhillips, 
Birmingham. 

2352. CompounD Stgam Enoings, H. M. Rumble, 
London. 

2353. Borrtes, J. R. Latham and R. Milbank, 
London. 

2354. PropELiine Suips, R. Shapland, London. 

2355. PRopELLING Suips, R. Shapland, London. 

2356. Rotary Pumps, E. J. Lane, London. 

2857. COCOA-MANUFACTURING APPARATUS, A. Denaeyer, 
London. 

2358. Excitinc Dynamo Macuing Macnsts, M. Deri, 
London. 

2859. SrzaM Boriers, E. H. Cheesewright, London. 


N. Chamberlain and W. L. B. 


Drawine Rotts, 


Duncan, 


W. Turner, 





I 
2860. Cotourinc Matter, C. D. Abel.—(The Actien- 


gesellschast fiir Anilin, Fabrikation of Berlin, Ger- 
many.) 
2361. arma Suear, A. Coumbory and B. Farkatch, 
ndon. 
2862. Recutatine Venicies, H. F. Joel, jun., Ilford, 


SSex. 

2368. Cuurn and Burren Worker, D. T. Sharples, 
London. 

2364. Tires, W. E. Lilly, London. 

2365. Bearineos, A. J. Boult.—(B. H. Connor and A. H. 
Zeller, United States.) ‘ 

2366. Recoverinc Tin from Tin-pLate Waste, C. T. 
Batchelor, Cardiff. 

2867. LatHe Cuucks, J. C. Potter and J. Johnson, 


ondon. 

2368. Suapinc Macutng, J. C. Potter and J. Johnson, 
don. 

2369. Piates for Sxeconpary Batireris, W. M. 


McDougall, London. 
2370. Purirication of Fou, Water, H. W. Handcock, 


ndon. 
2371. RecgneRaTIve Gas Burners, D. C. Maturin, 
London. 
2872. PHoToGRAPHING Movinc Opyxcts, A. V. Mortley, 
London. 
2876. ara Arr to Sewace Fitters, W. M. Ducat, 
mdon. 
2374. Grain Separators, J. C. Fell.—-(S. H. Troman- 
hauser, United States.) 
2875. Ovens for Bakers, W. P. Thompson —(la 
Société Internationale de Meunerie et de Tanisication, 


Belgium.) 

2376. DispLayinc Livine Pictures, A. C. Langham, 
London. 

2377. Exectric Icnitinc Devices, H. B. Rees, 
London. 


2378. Locomotive Boi.ers, L. Ingusz, London. 
2379. Sracinc for Layine Founpations, H. Sturm, 


Liverpool. 
2380. Joist for Dgapgeninc Sounps, H. Sturm, Liver- 
1 


os81. Stirreninc Book Covers, P. Bauer and J. 
Polkin, Liverpool. 

2382. Picments, H. C. Woltereck, Liverpool. 

2883. Lupricators, G. Fisher and G. Weir, Man- 
chester. 

2884. Fotpinc Cuarrs, H. P. Tassie and 8. Root, 


ndon. 
2385. SHowcarps for ApverRTisinc, W. T. Hamblin, 
ndon. 
2886. TetearapHy, M. J. Nehemias and H. F. A. 
Schréder, London. 


2387. ASCERTAINING the BeHaviour of Suips, G. Russo, 
London. 
2888. CycLe Sapp.Le Support, J. R. and R. Robson, 
London. 
2889. Apparatus for RecorpinG Sounps, J. Sanders, 
London. 
2390. Nerpies, S. 8. Roszell and J. R. Allen, 
London. 
2391. Apparatus for Stoprinc Enoines, B. Ratuld, 
London. 
2892. Generators for ACETYLENE, J. Schneweis, 
London. 
2393. Sinks, R. G. Howson and G. Farmer, London. 
2394. Morors for Hanp Toors, &c, J. Whitelaw, 
London. 
2395. Ontainina Motive Power, W. G. Gillingham, 
ondon. 
2396. Ecectric WIRE-HOLDING InsuLaToRS, H. Fleisch- 
hacker, London. 
2397. Compounps for Drstroyinc Rats, R. Paul, 
London. 
2398. Printinc Macutnes, F. May and Millington and 
Sons, Limited, London. 
2899. Apparatus for Cooxinc Puppinos, G. T. Hill, 
London. 
2400. Cocks, J. G. Lorrain.—{J. D. Perry and J. B. 
Weir, United States.) 
2401. DragRaM-caLcuLaTING Compasses, G. de Lorenz, 
Spezia, Italy. 
3rd February, 1899. 
2402. Fruir Juice Essences, C. P. Douglas, South- 
ampton. 
2408. Tires, J. T. Wicks, Birmingham. 
2404. Spe_TeR Furnaces, H. Martin and T. P. Sims, 
Swanséa, 
2405. Surcicat Banpacrs, L. D. Mullen and W. C. 
Shannon, Kingston-on-Thames. 
2406. Hanorno Picturrs, T. J. Bruce and J. H. Dot- 
terrer, Kingston-on-Thames. 
2407. Steam Pipe Jornts, J. B. Wade, Kingston-on- 
mes. 
2408. Wacon Wueg s, J. B. Mackie and H. R. Sutton, 
Reading. 
2409. Hot-waTeR SuppLty Reoucator, W. M. Binny, 
London. 
2410. Heatine Systems, W. M. Binny, London. 
2411. Puririers for Feep- water, W. M. Binny, 


mdon. 
2412. Borter and Heater Scace Trap, W. M. Binny, 
ondon. 
2413. Rapiators, W. M. Binny, London. 
2414. Ho_pgErs for Boppin Bank Spinpugs, D. Dickie, 
Dundee. 
2415. Writinc Instrument, F. W. T. Turton, Bir- 
mingham. 
2416. Umpreutas, A. Scott, Birstall, near Leeds. 
2417. VeckTaBLE CuTrEer, E. W. Banner, Southport, 
Lancs. 
2418. Barrow, J. Calvert and — Pickup, Accrington, 
La 


nes. 
2419. PAapER-FOLDING Macuings, M. Smith, Man- 
chester. 
2420. Batt Gaves, E. A. Collét, Birmingham. 
2421. Fasrenine Hair, W. F. Pfaff, Weston - super - 


Mare. 
2422. Guarp for E_xectric Tramcars, J. Lennie, Glas- 


gow. 

2423. Brakes for Venicigs, A. Clark and R. Mitchell, 
jun , Glasgow. 

2424. Sienats, A. Rhodes, sen., and R. Atkin, 
London. 

2425. Ecectric Raiways, A. Hartley and J. Rhodes, 
Halifax. 

2426. Domestic and Orrick Furniturg, W. Horsfall, 
Manchester. 

2427. ConTROLLING StrERING Gear, R. Richardson, 
Glasgow. 

2428. KLecrricSwitca, H.C. GoverandJ. M. Huisman, 
Glasgow. 

2429. Lapprrs, W. Wrigley, Manchester. 

2430. Barometers, C. M. Playfair, Manchester. 

2431. Locxine Nuts on Bois, J. Edge.—(k. Wood, 
Victoria. 

2432. CHarr-cuTTiIna Macnriyes, 8. Packwood, D. 
Belcher, and Richmcnd and « handler, Ltd., Man- 
chester. 

2433. StorING ACETYLENE Gas, W. H. and C. R. Povle, 
Burnley. 

2434, Trars, J. Duckett and Son, Ltd., and J. Duckett, 
Burnley. 

2435. ENGRAVED Meta Prarks, T. Eaton, Northwich, 
Cheshire. 

2436. Grates, D. Sinclair, Coalbrookdale, R.S.O., 
Shropshire. 

2487. BicycuEs, J. Adair, Waterford. 

2438. DispLayiNG ARTICLES in Winpows, H. J. Pratt, 
Birmingham. 

2439. Pinkinc Macuings, E. W. Stauffer, Lordon. 

2440. Mongy Boxxs, S. J. M. Moody and T. Brown, 
Salisbury. 

2443. — Vatves, W. H. and R. ‘Thompson, 

mn. 


ndon, 
2442. Enoines, H. Guthrie and W. Rowland, Liver- 
pool. 
2443. VaLvE for Coxe Ovens, 8. P. Bowen, Middles- 


brough 
2444. Steam Borters, J. J. Shiers and H. Howe, Old- 


ham. 
2445. CycLE Brake, G. J, Beck and H, Keyworth, 


Lincoln, 





2446. Rercectinac Saapes for Lamps, J. Bate, 
London. 

2447. Dietic TaBLe Sat, H. Gould, London. 

2448. Sart Coup.ines, G. and E. Smith, Thrapston, 
Northamptonshire. 

2449. INCANDESCENT MANTLE, N. Caroand W. Saulmann, 


don. 
2450. Apparatus for Cootinc Beer, H. G. Price, 
London. 
2451. Srep-miTERING Macuines, A. J. Boult.—(F. P. 
Rosback, United States.) 
2452. Distituation of Liquips, C. W. Ramsay, 
London. 
2458. Non-stirpinc Banp for Tires, W. J. Hawkes, 


ndon. 
2454. Connectinc Raitway Vans, D. Cunningham, 


mn. 

2455. ORNAMENTAL NAILING of FurNiTURE, J. G. Moss, 
London. 

2456. Pipg Connections, R. Stretton, London. 

2457. CHANGING PHOTOGRAPHIC PLarTEs, C. J. Bannister, 


don. 

i PouisHInc ARTicLEs, T. H. Adams, Birming- 
am. 

2459. TELEPHONOGRAPH ATTACHMENT, J. M. Hague, 
London. 

2460. Gas and Om Heaters, H. C. Steinhoff, 
London. 

2461. Puriryinc Sewaces, D. Cameron, F. J. Commin, 


and A. J. Martin, London. 
2462. Raisinc Fiour, G. T. Smith and W. Gardner, 


mdon. 

2463. ComBINED Graber, G. T. Smith and W. Gardner, 
London, 

2464. Dust Cot.ictor, G. T. Smith and W. Gardner, 
London. 

2465. a of Mriiurxc, G. T. Smith and W. Gardner, 

ndon. 

2466. ADVERTISING, M. H. C. Shann and F. M. Johnson, 
London. 

2467. DiscHarGIne Steam, A. G. Brookes.—(F. &choo/, 
Germany.) 

2468. CoLcourinG Matter, Read, Holliday, and Sons, 
Limited, J. Turner, H. Dean, and J. Turner, 
London. 

_ INCANDESCENT Gas Burners, T. Redman, Brad- 
ord. 

2470. Pwgumatic Tires for VeHIcves, J. H. Marlow, 

ondaon,. 

2471. The Notseress Coat Box, A. E. Duncan, 
London. 

2472. MANUFACTURING PRINTING PLatEs, G. R. Hildyard, 
London. 

2473. Disnes for DrvELoPING Puotocrapus, J. Robins, 


mdon. 

2474. Inon1ne Hats, E. 8, V. Rooyen and J. 8. Lewy, 
London. 

2475. Brakes for VenicLes, A. Vanderhoudelingen, 
London. 

2476. Boots, E. Edwards.—(J. A. Wendlandt, Ger- 
many.) 

2477. Corree Supstitute, J. Sossich, C. Nestle, and 
A. D. Roth, London. 

2478. Furnaces, H. H. Lake.—{/J. MacN. Wilson, 
United States.) 

2479. Macuines for CLEANING Knives, J. O.. Spong, 
London. 

2480. Diats, E. R. Riedinger and R. W. Kennett, 
London. 

2481. Motor Venicies, P. M. Justice.—(The Pope 
Manufacturing Company [Jncorporated), United 
States.) 

2482. TELEGRAPHIC INsTRUMEeNTS, C. Stevens, C. C. 
Vyle, and W. Milner, London. 

2483. TREATMENT of MyxarpEema Gorrre, W. R. Dodd, 


London. 

2484. Castine Grass from a Furnace, V. Bertrand, 
London. 

2485. Timz-cHECKING Apparatus, S. A. Marker, King- 
ston-on-Thames. 

2486. QUICK-RUNNING Piston Motors, E. 
London. 

2487. Tents, R. O Stebbins, London. 

2488. TaimBLEs, P. Gabler, Liverpool. 

2489. MeTrHop of Maxine Bars, A. Mauser, Liver- 


Buss, 


pool. 

2490. Driving MEcHANISM for VEHICLES, G. Mees, 
Liverpool. 

2491. Latcues for Gates, R. L. §taddon. Liverpool. 

2492. Toastinc Breap, A. E. M. and W. Howard, 
Liverpool. 

2493. Bo1TLE-sTOPPERING Device, O. M. Escherich, 
Liverpool. 

2494. HanpuEs for Botries, O. M. Escherich, Liver- 


pool. 

2495. Dryine Matricss for Srerrotypino, E. Hallam, 
Manchester. 

2496. Zinc Borters, F. W. Golby. —(H. Schaefer, 
Russia.) 

2497. Catcium CaRpipr, R. Warner, J. Wade, and C. 
T. Fox, London. 

2498. Countine StoppErs, H. J. Haddan.—{7. Perier, 
France. 

REGISTERING 
London. 

2500. Apparatus for MgeLtine Wax, K. Hirschmann, 
London. 


Apparatus, P. V. Vaudrey, 


2501. Vatves for Pneumatic Tires, H. Lucas, 
London. 

2502. Purirication cf Coat Gas, A. McDougall, 
London. 


2503. Furnaces for Makrxa Giass aud Mrrar, R. 
W. James.—(The Aimerican Stoker Company, United 
States.) 

2504. Furnaces for Mettina Giass and Mrrar, R. 
W. James.—(The American Stcker Company, United 
States.) 

2505. ConTinvovs StreL BItLet BEATING FuRNACES, P. 
W. James.—(7The American Stoker Company, United 
States.) 

2506. Apparatus for Maxine Gas for Heatixe, R. 
W. James.—(The American Stoker Company, United 
States.) 

2507. ELEcTRICAL Primary Bartreriss, H. T. Harrison, 
London. 

2508. Apparatus for CrusHine Orgs, D. B. Morison, 
London. 

2509. Boxes, W. A. Hien and F. R. Fanshawe, 
London. 

2510. Tea Trays, J. W. Carter and O. Hiittlinger, 
London. 

= FasTENER for WEARING APPAREL, A. Breese, 


mdon. 
2512. Issuz of Tickets, W. H. and T. B. Percy, 
Bristol. 
4th February, 1899. 
2513. A CoLttar Cxasp for Horsgs, F. Smith, London. 
2514. MretHop for Sscurinc Hats, T. H. Ward, 
Reading. 
2515. TaBLEs, Kirlew Bros, Limited, and R. L. Kirlew, 
London. 
DecoraTiInc Cuina, W. Maguire, Stoke-on- 
t. 


nt. 
 prcaanaa Gas Burvyers, T. Redman, 
ord, 
Fasteners for Winpow Sasues, 8. Realff, 
Brighton. 

2519. Castinc Boxgs, A. L. Bethell, St. Leonards-on- 

2520. Roor Tixg, G. Viggars, Newcastle-under-Lyme, 

8. 

2521. Can Openers, G. B. Atkin and W. Burton, 
Nottingham. 

2522. StgaMsHip Eyxctors, J. J. and T. L. Galloway, 

lasgow. 

2523. Doppizs of Weavine Looms, J. and J. Ward, 
Halifax. 

252%. Cans, J. Hatton, Halifax. 

2525. Exvxecrric Batrery, J. L. Dobell, London. 

2526. Hanp Trouieys, J. J. and J. Taylor, Notting- 


am. 
2527. Evecrric Fuses, O. Moon and J. A. Loughlin, 
Manchester, 
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2528. Kuyeroscops Apparatus, E. Dinitz, Jona, Ger- 
many. 

2529. Tires, T. and A. Guthrie, and W. G. Sharp, 
Neweastle-on-Tyne. 

2530. Humipiryine Apparatus, H. Sidebottom, Man- 
chester. 

2531. Drymnc Macuryery, 0. Schmeisser, Glasgow. 

2532. Bricks, J. Ryder, Manchester. 

2533. Generators for Stream, G. de R, de Sales, 
Lendon. 

2534. Stgzam Enoings, J. Davidson and T. R. Hamp- 
son, Liverpool. 

2535. Borris Houpsrs, F. B. Skelton, Sheffield. 

2536. Sewer Gratinos, E. M. Munro, H. Brecknell, 
and H. I. Rogers, Bristol. 

2537. Lec Rests, A. Ashworth, Manchester. 

2538. INvALID and Reapine TaBiEs, W. H. Browning, 
* Liverpool. 

2539. WATER-EVAPORATING Apparatus, D. B. Morison, 
Hartlepool. 

2540. Suncicat Licature Carrier, J. Cuxson and A. 
W. Gerrard, Birmingham. 

2541. NEWSPAPER Printinc Macuinss, J. Davies, Man- 
chester. 

2542. MecuanicaL Toys, W. Rowbotham, Shepperton, 
Middlesex. 

2543. CarriaGE Door Fastenine, F. B. Jay, Rich- 
mond, Surrey. 

2544. GLazep Hoops for Perampu ators, R. J. Clarke, 


are. 

2545. Fasrenrne Top Piarss on Pre Tis, W. Morris, 
and L. Wilkinson, Burnley. 

2546. CorLar Stups and Sieeve Lixks, E. J. Smith, 
Bradford 


ford. 

2°47. Taavetine Rua, G. L. Jones and J. Bentley, 
Bradford. 

2548. Propucrion of Motive Powsr, H. Maxim, 


mdon. 

2549. Ovtsipe Sgats for Tramcars, J. T. Short, 
8. 

2550. Srerrinc Gear Sprinc Berrers, T. Loveridge, 
Cardiff. 

2551. ArracHMENT for Pin Points, H. J. French, 


mdon. 

2552, Currrxa Cicaretres, The Compagnie Continen- 
tale pour l'Exploitation des Machines 4 Fabriquer les 
Cigaret' ndon. 

—. Wueets for Venicies, A. T. Andrews, Birming- 


2554. Lamps, J. A. Gentle, Birmingham. 
2555. Suarr3, W. W. Barton, London. 
2556. Srgam Borters, H. Porter and T. E. Halford, 


ndon. 
2557. Pavina Buiocks, W. P. Thompson.—(0. Coari, 


¥. 
2558. Busxs, E. Pealin, London. 
2559. Lamps, J. N. Olsen, Liverpool. 
2560. Bicycte Lamps, W. Timberlake, Liverpool. 
2561. Bicycie Stanps, W. Timberlake, Liverpool. 


2562, Swarr Covuptinas, G. Gier and 8S. Lisiecki, 
Liverpool. 

2563. MILKING Cows, G. Siemsgliiss and G. Daseking, 
Birmingham. 


2564. MriLkinc Macutinyeg, G. Siemsgltiss and G. Dase- 
king, Birmingham. 

2565. Parntinc Patrerns, H. Meier and F. Obacht, 
London. 


2566. TrrEs, E. J. Byrne, F. W. Bennett, and F. W.. 


Lewis, London. 

2567. AMBULANCR SrretcHers, P. I. Headley, 
London. 

2568. Apaptinc Guns for Practice with MiiaTuRE 
Ammuounition, The Morris Tube Ammunition and 
Safety Range Company, Limited, and A. J. H 
Wyatt, London. 

2569. VenriLatinc Apparatvs, R. Boyle, London. 

2570. Automatic Musicat InstRuMENT, M. A. Wier, 
Kingston-on-Thames. 

2571. Boors and Sxogs, D. and J. W. Wright, 
London, 

2572. TurNinc VeHIc.iesinto SLeIcHs, M. Coatsworth, 
Leeds. 


2573. Pweumatic Tires, A. J. Boult.—(4. Drowet, 
France 
MovasBLe Furnace Grates, E. T. Moutte, 


2574. 
London. 
2575. Prorectinc Puorocrapns, W. Britain, jun., 


London. 

2576. CaNDLEsTICKs, R. M. Bidmead, London. 

2577. Hat-rorMINc Macuine ATTaCHMENTs, P. C. 
Waring, London. 

2578. oe and PaRat_et Rute, G. McMullen, 

mdon. 

2579. Fornaces, B. J. B. Mills._(W. de L. Walbridge, 
United States.) 

2580. Printine Metrops and Macurngs, C. Luyers, 
London. 

2581. Pacxine, J. H. Lowe, London. 

2582. DispLayinc Puorocrapns, W. 8. Simpson, 
London. 

2588. TureapInc NeEpies, W. L. Wise.—(A. Saurer, 
Switzerland.) 

2584. Frep-waTeR Heaters, D. B. Morison. London. 

2°85. MeraLiic Packine, W. Whyte and J. M, Robson, 
London, 

2586. EnveLorrs or Portro.ios, G. H. T. Beamish, 
London. 

2587. STRENGTHENING the Muscies, W. Volkenrath, 
Cologne, Germany. 

2588. Arr Cocks for Barres, W. Vehring, Cologne, 


Germany. 
2589. Lape Casks for PorrmanTEavx, A. Thompson, 
London. 
ee EFFERVESCENT BEvERAGES, C. Lietz, 
on. 


6th February, 1899. 


2591. Putiey, De C. Davis and T. Potter, New Delph, 
near Oldham. 

2592. Pencit. J. Thornhill, T. Hill, and J. Heinle, 
Gainsborough. 

2593. Sirtinc Crnpers, J. Fernley, South Leigh, near 
Witney, Oxon. 

2594. Brusnes for Tortet Purposes, H. Yeomans, 
Northwich. 

2595. Rests for Raitway TRAVELLERS, W. C. Stewart, 


gow. 

2596, SHow Casgs, T. Henry, Dublin. 

2597. Brusn, S. Miles, London. 

2598, Rests for Cuarrs, J. Frew-West, Kingston-on- 
mes. 

2599. Srocxinos, N. Hayden and C. F. C. Wurst, 

Kingston-on-Thames. 
2600. Dritis, E. Kuhne, Kingston-on-Thames. 
2601. Rotter Bearinos for WHEELS, F. Berni, Erith, 


Kent. 

2602. Pastinc Paper Baas, W. Dickie and W. Inglis, 
Glasgow. 

2603. WercHinc Macarygs, T. Allchin, London. 

2604. Dyzinc Spun SILK, J. Heathcote, Manchester. 

2605. Laprges’ TRAVELLING Trunks, E. J. Hart, Man- 
chester. 

2606. Corps for Biinps, G. Glydon, Gravelly Hill, 
near Birmingham. 

= _—— CuIsELs and Govogs, J. Dawson, Shef- 

e] 


2608. Piegs for Smoxinc, W. Halket, Clydebank, 
Dumbartonshire. 
2609. Tues for Venicte Suarts, J. A. Page, Birming- 


ham. 

2610. Mareriat for Etecrric Cases, G. E. Heyl-Dia, 
Manchester. 

2611. DetacHaBLe Stups for Horsesnogs, J. Dawson, 
Sheffield. 

2612. Woven Fasrics, J. R. Barlow and J. Warburton, 
Manchester. 

2613. VENTILATION of WateR-cLoseTs, G. B. Davis, 
London. 

2614. Rotter Cuarn, E. C. B. Smith and J. Dampier, 
Birmingham. 

2615. CisTERN BAL or Fioat, C. Willis and A. Bates, 
Halifax. 

2616. Wuerts for Bicycizs, J. Rudge, Dursley, 
Gloucestershire, 





2617. Gaver Cocks, J. H. Warren, London, 

2618. Feep Cisterns for Bor_ers, G M. Marshall, 
Edinburgh. 

2619. Horsesnor Paps, D. Geddes and P. Rodgers, 
London. 

2620. CaRBONISING VEGETABLE Matrer, T. Les, 
London. 

2621. SHuTT_e-Box Brinpers, H. Talks aud W. Melvin, 
London. 

2622. ILLUMINATED ADVERTISEMENTS, A. Dargavel, 
London. . 

2623, Marcu Hotper, T. J. Tomlinson, jun., London. 

2624. Nap-RAISING Macatnags, J. D. Tomlinson, Man- 
chester. 

2625. SHarr Coup.ino, E. Jones, Sheffield. 

2626. Came, P. van Gelder, London. 

2627. ELecrricat Avtar, J. W. H. Wendt and K. L. 
Krause, Birmingham 

2628. Musc_e DeveLopsr, A. H. Spencer, London. 

2629. MopiricaTion of Gas Mixrurgs, R. J. Yarnold, 
London. 

2630. CinEMATOGRAPHS, H, Morrison, London. 

2631. Lamp Giopes, C. Junge.—{/. Kahn and Co, 
Germany.) 

2632. Iron Wueets for Trucks, A. C. Pemberton, 
Rickmansworth. 

2638. PLarrine and Gorrerinc Macutyes, H. Benson, 
London. 

2634. Moron Car Wuee.s, H. J. Owers and W. T. 
Lord, London. 

2685. Cyc_e SappixEs, L Mandl, London. 

2636. Sawinc and PLaninc Macuing, E. Kavanagh, 


ndon. 

2637. Macnrines for Startinc Races, M. J Kenny, 
London. 

2638. APPLIANCE for CiGaRETTE Smokers, J. L. Smith, 
London. 

2639. Kerries, 8S. H. Prideaux, London. 

2640. = VessEts, W. O. Moore.—{ Pocklington, 
Natal. 

2641. Macuings for Trussinc Casks, R. Macpherson, 
London. 

2642. Crzanrnc Cuarns of Bicycies, J. M. T. Mare, 


London. 

2643. Mrtrat Buinps, H. Grice and 8S. S. Crisp, 
London. 

2644. PicrurEe Frame, Johns, Son, and Watts, Limited, 
and W. Tuffley, London, 

2645. Means for Nrrratine Corton, T. C. Henchman, 
London. 

2646. Borer ALarm for Hicu Stream, T. Hughes, 
London. 


2647. Crayon SHARPENER, A. Browne.—(F. Weber, 
Germany.) 

2648. Hgatinc Raprators, E. Edwards.—(H. Ciwsar, 
Russia.) 


2649. Stranps for Hotpina SanpwicHEs and Cakgs, 
Elkington and Co., Limited, and H. T. Fellows, 
London. 

2650. Cask with Press Apparatus, J. A. Schiidlich, 

mdon. 

2651. Cuttivator, W. T. Sharpe, London. 

2652. Licurers for Cicars, C, A. Carlsen.—(M. Hart- 
vigs, Denmark.) 

2653. MuttipLyinc Gear for Bicycies, W. Biles, 
London. ° 

2654. Erecrric Swircues, E. L. Joseph, London. 

2655. Sprinninc Tops, W. P. Thompscn.—(J. Kjellen, 
Sweden.) 

5. Evxecrrotysis, W. P. Thompson.—(Dubose and 
Bertin, ———.) 

~~ ss eaanaaeaan aaaianaaattins W. P. Thompson, 

ve 

2658. UmpBrRELLas, F. Dixon and O. R. Reussner, 
London. 

2659. Crucrste Cast Sreex for Toots, 8S. Danner, 
Liverpool. 

2660. ELectrricat Inrivence Apparatvs, C. 8. Lem- 
strém, Liverpool. 

2661. Apparatus for MILKING, C. F. von Bechtolsheim, 
Liverpool. 

2662. Runninc-out Sprinos, Vickers, Sons, and Maxim, 
Limited, A. Dawson, and G. T. Buckham, 
London. 

2663. Gun Worm Gear, Vickers, Sons, and Maxim, 
Limited, A. T. Dawson, and G. T. Buckham, 
London. 

2664. Ammunition Wacon, Vickers, Sons, and Maxim, 
Limited, A. T. Dawson, and G. T. Buckham, 
London. 

2665. InpicaTinc Leaks, W. W. Zworikin and S. de 
Blumenthal, London. 

2666. Drawine and RoLiine Tuspes, H. J. Waddie, 
London. 

= Loom Picker, J. de Miniszewski and T. de Mohl, 

mdon. 

2668. Wire Fence Droprrers, W. L. Wise.—(J. WV. 
Manchee, New South Wales.) 

2669. Coros, W. H. Avis, London. 

2670. HorsgsHors, L. Sammassa, London. 

2671. Map, M. M. Wortheimer, London. 

2672. — MeraL, F. H. Pitkin and J. Thompson, 

mdon. 

2673. Sprrit-soLipiryinc Apparatus, H. Hempel, 
London. 

Org, F. Irvine, 


2674. Exrractinc Metats from 


mdon. 
2675. Preparation of Raw Hipgs, E. 8. Cook, 


London. 

2676. Means for Generatinc Stream, H. A. Buck, 
London. 

2677. Coatinac SHeet Merav Ptiartes, C. C. Roberts, 
London. 

2678. TypEwritinc Macuines, J. C. Fell.—(The Dens- 
more Typewriter Company, United States.) 

2679. Grass, P. T. Sievert, London. 

2680. APPARATUS for PLayinc Games, M. G. Wood, 
London. 

2681. Corn-rreeD Gas Merers, L. 8S. Burchard.—(W. 
Webber, United States.) 

2682. Propuction of Carnonic Acip Gas Barus, L. 

ina, London. 

2683. ExpLosion Motors, F. R. Simms, London. 

2684. AvorpiInc Dancer to Suips in COoLLision, 
8. Skon, London. 

2685. Braces, E. Deitz, London. 

2686. PygumaTic Hammers, J. Beché, jun., London. 

2687. Sprinc Motors, A. J. Boult.—(Georges, Favre, 
Jacot, and Cie., Switzerland.) 

2688. Dress Fasteninos, H. Spoer, London. 

2689. Rasp-cUTTING Macuing, J. D. Foot, London. 

2690. ConDENSING Apparatus, H. Higgins and KE. W. 
Lucas, London. 

2691. DisTILLaTION Apparatus, W. C. D. Whetham, 


mdon. 
2692. oe CompustTion Enaines, C. T. Crowden, 
ndon. 
2698. SELF-PROPELLED VEHICLES, C. T. Crowden, 
London. 
2694. WHEEL Tires, 8S. F. St. J. Steadman, London. 
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2695. Re_ievinc Pressure on VALvE Disc, C. A. Hall, 
Richmond, Surrey. 

2696. RoLieR for Biinps, A. O'R. Good, Cardiff. 

—— System, J. Caldwell, Johnstone, 


2608. Siontix0 Orpwnance, L. K. Scott, Farnborough, 

ants. 

2699. AceTYLENE Lamp, F. W. Barratt, Wimborne, 
Dorset. 

2700. amma for Bett Rrvoinec, 8S. B. Goslin, 


on. 
2701. Pygumatic Tires, W. F. Burleigh, London. 
2702. FLEXIBLE Bett Movuntines, 8. T. Oldridge, 
London. 
2708. Resistance Panets, W. B. Johnson.—(A. 0. 
Dinkey, United States.) 
2704. Motion for Compressors, J. Baker, Birming- 


2705. Door Fasteners, J. Franke, oe. 
2706. Brake for RUBBER-TIRED HEELS, L. J. 
Williams, Bristol, 





2707. Macutnks for Dygina, H. Newell, Halifax. 

2708. Macuine for Dygine Pixck Goons, H. Newell, 
Halifax. 

2709. Waist Betts, H. J. Gaisman, London, 

2710. Propucine Ercuep Piates, W. Fairweather.— 
(M. Levy, United States.) 

2711. TORPEDO-CONTROLLING Devicss, W. D. Litchfield, 
we. 

2712. Treatment of Rerracrory Orgs, W. R. Hutton, 

asgow. 

2713. ExuipitiInc ADVERTISEMENTS, C. 8S. Stafford, 
London. 

2714. AsceRTAINING the Suapr of the Wearina Sur- 
Face of Tram Raitzs, F. J. Edge and W. Mangnall, 
Manchester. 

2715. Emprorpertna Socks, J. W. Wootton, A. E. 
Stroud, and A. Springthorpe, Nottingham. 

2716. Bracket for VENETIAN BiINps, B. 8. Millard, 
Manchester. 

2717. Sprinnina Macuinery, J. and W. Briggs, Prad- 


ford. 
2718. OureR Cover for Tires, J. W. Dyson and E. H. 
Shaw, Bradford. 
2719, APPLYING Patnt, J. H. Davis, L. L. Merriman, A. 
E. Jessurun, and W. R. Rummler, London. 
2720. Linoryrpe Macuings, W. H. Lock.—(7The Mergen- 
thaler Linotype Company, United States.) 
2721. Moutps for Linotvpg Macuings, W. H. Lock 
and F. J. Wich, London. 
2722. Nertinc Racks for Suips’ Capins, J. Rowan, 
ow. 
2723. NVERTIBLE CoucuEs, J. Roxburgh, Glasgow. 
2724. Tower. Ratt, A. Morrison, G Ww. 
2725. Fixinc Pepats to Cranks, W. Sharman, J. 
B. Laidler, and T. Guthrie, Newcastle-on-Tyne. 
2726. ELecTRICAL  Mrasurinc InsTgUMENTs, J, W. 
Flower and T. E. Gambrell, London. 
2727. Borrtes for Hoipinc MingeRaL Water, J. 
Meredith, Birmingham. 
2728. Fire Grates, G. E. Hunter and A. Radburn, 
London. 
2729. Pweumatic Tires, I. W. Boothroyd. London. 
2730. Hotpers for Boots, G. A. Cartwright, London. 
2781. or for PLayinea Grounps, R. Warwick, 
ndon. 
2732. Dravent Exciupers, F. Capon, London. 
27338. Ova Cutrinc Macutne, L. Marchand, London. 
2734. Fotpino Boxsrs, J. Temler, London. 
2735. Crates, W. Shadinger, London. 
736. ScurcHine of Fiax, J. Smith, Putney. 
2737. “Sarety FIRE-GUARDED Stove," J. Bartholomew, 


ndon. 

2788. Seats for Tops of Tramcars, R. H. Taylor, 
London. 

2789. Rotuers, G. L. Stuebner, London. 

2740. GrapHopHonss, J. Y. Johnson.—(The American 
Graphophone Company, United States.) 

2741. SgconpaRy Barrery Prarss, J. 8. G. Kay, 


mdon. 

2742. Fioats for THEATRICAL PurpossEs, E. W. Bowles, 
mn 

2748. 


mdon. 

2744. Ventcies, C. Nicodemi, London, 

2745. Conpuits for ELxcrric Wires, E. H. Callaway, 
London. 

2745. Venicie Coupiines, H. H. Lake.—(C. A. Gould, 
United States.) 

2747. SeparaTino Merats from Ores, W. A. Macfadyen, 
London. 

2748. Primary Evecrric Barreries, C. D. Abel. 
—(La Société d’ Etude des Pilea Blectriques, France.) 

2749. Borris, J. Perry, London. 

2750. CompresseD Foop for Horsrs, G. D. Coleman, 
London. 

2751. Banps, A. A. Davies, London. 

2752. Drivinc Grar for Bicyciss, J. J. Rowley, 
London. 

2753. Trres, J. 8. Smith, London. 

2754. Swapinc ALimentTakY Svuspstances, H. W. 
Fliisshoh, London. 

2755. Reautators for Hotsts, W. Langdon-Davies, 
London. 

2756. Puotocraruic Devecopers, A. Zimmermann.— 
(The Chemische Fabrik auf Actien vovmals B. Schering, 
Germany.) 

2757. Reparrinc Dratn Pipes, G. F. Bestall, 
London. 

2758. Roitne Device, E. F. H. Keane, London. 

2759. Garnine Accrss to Winpows, R. Watson and C. 
E. Stevenson, London. 

2760. Automatic Fire Sprinkiers, L. A. Weston, 
London, 

2761. Drivinc Gear for VeLocipgeprs, C. G. Evans, 


on. 
Automatic Stoxermna Apparatus, D. Goff, 


mdon. 
2762. Baos, S. B. Kahnweiler London. 
2763. MeraL Pcates, J. Williams and G. L. Morris, 


ndon. 
2764. Deep Bortno Apparatos, H. Lapp, London. 
2765. Propuctnc ANimaTED Pictures, C. Raleigh, 


ndon. 
2766. Circutar Saws, J. E. Welsby and J. R. Ward, 


London. 

2767. Rerinina Pucp for Paper, J. B. F.-X. Mathieu, 
London. 

2768. Toys, F. H. Kingham, London. 

2769. Stnxs, 8. 8S. Hellyer, London. 

2770. Construction of Carco Sreamers, H. Burrell, 
London. 

2771. Manties for Incanpgescent Gas, R. Tiirr, 


London. 

2772. Steerinc Locks for VeLociprpes, W. C. Lea, 
London. 

2773. Sausacrs, H. H. Lake.—{W. Paulitachke and F. 
Barilitsch, Austria.) 

2774. FitteRine Stopper, I. Lambert, London. 

2775. Winvow Screen, W. P. Thompson.—(7. &. Barr, 
United States.) 

2776. CLostnc the Enps of CiGargtre Paper TvuBEs, 

. P. Thompson.—({La Société Braunstein Freres and 

L. Chambon, France.) 

2777. PropgLyinc Apparatus, M, T. Vallet, Liver- 


1. 
ots. ConyecTinc Exvectric Conpuctors, A. Ellis, 
Liverpool. 
2779. TRAVELLING Crane, W. T. Rounsivell, London. 
2780. Exectric Cut-ovut, J. W. Manley, London. 
2781. ArtiFicIAL Size and Giur, T. A. Haynes, 


London. 
2782. VaLVULE Tennis BALts, N. Blount, Calcutta. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


615,814, Evecrric Firinc Device ror ORDNANCE, 
A. T. Dawson and G. T. Buckham, London, England. 
—Filed May 16th, 1898. 

Claim.—Electrical firing apparatus for ordnance 
consisting of a wire connecting a source of electricity 
to a eg yey a trigger lever having an arm 
adapted to form a conducting bridge to a piece of 


[615,814] 
rape 








metal, a wire connecting this piece of metal to a 
switch on the gun cradle, this switch being provided 
with a spring and lever arm having a pin in the path 
of the breech ring of the gun, and a wire connecting 
the switch to the firing fuse, arranged and ,operating 
substantially as described. ; 





SS 


615,947, Loapino or UNLOADING Apparatus, J D. 
oa Baltimore, Md. — Filed Novembe’ 30th, 

S ’ 

Claim. — In a portable loading and unto: 

apparatus, the combination of a trackwa ae 
with a pivoted yoke or bail one end of whith is free 
to raise and lower; a carriage which travels 0) said 
trackway provided at its front end with downward 





inclined prongs, which latter automatically raise the 

said yoke or bail; hooks on the carriage which auto. 

matically engage the free end of the yoke or bail; 

— rollers on the said carriage; and a rope which 

raws the carriage and also extends down between 
two of said rollers‘and forms a sag whereon is placed 
the roller hook from which the load is suspended, sub. 
stantially as described. 

615,959. Apparatus ror Runnine Guns IN or Our 
on SuippoarD, A. 7. Dawson and G. T. Buckham, 
London, Bagland.—Filed May 16th, 1898. 

Claim.—Apparatus for oe a gun in and out on 
shipboard, comprising a pair of rails and a rack on 
deck, a pair of rollers on the gun mounting, a wheeled 
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cradle truck on the rails having a plunger engaging 
in front of a bracket of the gear and pinion gearing 
the rack and winch handles and gear adapted to 
cause the pinion to revolve and the truck to travel 
along the rails carrying the breech of the gun while 
the body of the gun runs on the rollers of the mount- 
ing, substantially as described. 
615,976, TusuLar Joint ror Bicycixs, R. Felache, 
Magdeburg, Germany.—Filed February 28th, 1898. 
Claim.—A tube joint for cycles, composed of a per- 
forated sleeve, said sleeve being hollowed out inter- 
nally, a tube and an internal ferrule, said tube and 
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ferrule each having an exterior depression, the tube 
and sleeve being so located with respect to each other 
as to leave a space between them which is wedge 
shaped in cross section, and a filling of easily-fusible 
metal in said space, substantially as described. 


615,992. Pomptno Apparatus, 7. B. Jones, Cin- 
cinnati, Ohio —Filed May 6th, 1896. : 

Claim.—In a pumping apparatus, the combination 
of a shell open at its ends and having a vacuum cham- 
ber, a curved branch constructed at the rear part of 
the shell and connecting with the vacuum chamber at 
the forward part of the shell, a removable bushing 
fitted in the outlet orifice of the shell, a coupling 
screwing in the rear open end of the shell and pro- 
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vided with a shoulder to engage the rear end of the 
shell, and a steam nozzle screwing in said coupling _ 
alignment with said bushing and adapted for leng' ; 
wise adjustment in said vacuum chamber, said steams 
nozzle having its discharge end externally hear 
and provided with a straight bore contracted at : 
said discharge end of the nozzle forming a shoulder, 
substantially as set forth. 
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THE DUTIES OF NAVAL ENGINEERS. 
No, III. 

treated in the two previous articles in a general 
he duties and responsibilities of the naval 
more especially in connection with the 
appliances entrusted to their care, we will 
now proceed to describe another class of duties which 
they have to perform outside the actual machinery 
spaces, and concern their relation to the men of the 
engine-room department, when employed in a military 
and non-technical capacity. For purposes of mustering, 
inspection of kits and bedding, inspections by the com- 
manding officer, and on other occasions, the ship’s com- 

any is split up into companies or divisions, and over 
veh of these an officer is placed in charge, who is 
responsible for the general appearance and well-being of 
the men of his particular division. As a proof of the 
military character of this duty the regulations state 
that this officer is to be a lieutenant, but there never 
being enough of these officers to go round, the engine- 
room ratings are always placed under the charge of one 
or more engineer officers, who thus have a deal of extra 
duty in addition to their supervision of the mechanical 
work, and of the men so employed, placed upon their 
shoulders. For the duties in connection with this 
divisional work are by no means light. The men are, as 
a general rule, mustered twice daily on the upper deck, 
when an engineer officer will have to attend with his 
division to inspect the men, see they are properly dressed 
and report them present, «c., to the executive officer, and 

ive all necessary orders to his division. In addition to 
this, the kit and bedding of every man has to be examined 
once every three months at least, and as the engine-room 
complements in some of our modern cruisers number 
over 200 men, it will be seen that this operation is more 
or less continuous. Then again, the engineer officer 
of the division will have to inspect the hammocks of the 
stokers and their side arms once a week ; these are all 
duties of an executive nature, which the “ civilian” 
engineer has to perform, and though he does so with the 
knowledge that such duties should be performed by him, 
yet he feels that he should be authorised to do them by 
virtue of established right rather than by, as at present, 
superimposed might. That it isthe latter which operates 
may be shown to be the case by the fact that on several 
occasions of the annual inspections of ships by admirals, 
the engineer officers have been temporarily removed from 
the charge of their divisions of men, so that the admiral 
might not be able to find fault with the regulations, 
respecting a lieutenant being placed in charge, not having 
been complied with ; so that the engineer who has had all 
the previous twelve months’ work of bringing his men up 
to the required pitch of smartness is debarred from any 
credit that might accrue to him. This is somewhat dis- 
couraging, if not unjust, and is only one result of the 
engineers not having executive rank. As such a condi- 
tion must breed discontent, it must affect the efficiency 
of the service, because perfect efficiency and discontent 
cannot co-exist. 

Before morning divisions the stokers’ mess decks, or 
quarters, and their bath-rooms have all to be inspected 
by an engineer officer to see if they are properly cleaned 
and tidied, which is another distinctly executive duty. 
It is impossible to give in detail the exact duties of each 
particular engineer officer, as the numbers of these 
officers vary in each ship, and, to a limited extent, their 
duties; but we may here perhaps summarise them 
for an average day, beginning in the early morning when 
the engine-room ratings are mustered in the engine-room, 
and told off for their various duties, the engine-room 
artificers being allotted the mechanical work, the stokers 
boiler cleaning, coal trimming, bilge and double-bottom 
work, and cleaning up generally, and plenty of multi- 
farious jobs; this, again, takes place after the mid-day 
meal. The work of the engine-room department 
is never completed, every effort is made to keep 
things up to man-of-war standard of smartness; 
yet is the work so inexhaustible that there is 
always something left to be done. Then the clerical 
work has to go on, the men have to be mustered and 
inspected at morning divisions and marched to prayers, 
after which some of their kits will be examined, and 
perhaps bedding. There will generally be some drill or 
evolution going on in which an engineer officer will take 
part, examinations of machinery and repairs to super- 
intend, cases to be reported to the executive officer for 
punishment, drawings to be made, reports drafted, 
men's requests investigated and forwarded, inspections of 
mess decks and wah places, constant supervision of the 
men at work in machinery spaces and about ship gene- 
rally, and at end of the day’s work to muster and inspect 
the men again ; at 9 p.m., the rounds to go and report to 
the excutive officer. But almost every i differs from 
another ; each item takes up a portion of the day, and, 
besides, the oft-happening unexpected has to be pro- 
vided for. The different days of the week bring forth 
their particular inspections and drills, and we will now 
give a general outline of what these various drills 
or evolutions of a warship are in which the naval 
engineers take an active part. The most important 
of these is that which is called “General Quarters ” or 
Exercise Action,” and represents the conditions which 
would hold in an actual engagement with the enemy. 
Under these circumstances it is considered that two-thirds 
of the engine-room staff will be required below in the 
engine and boiler-rooms, and the various other parts 
of the ship in which machinery is located, whilst 
the Temaining third, under an engineer officer, are 
stationed above decks. These latter are formed into 
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@ fire brigade, stationed at the different mains, and 
have to hold themselves in readiness to extinguish local 
fires in action, which, judging by the results of the Chino- 
: apanese and Spanish and American wars, are of very 
requent occurrence, and of a most disastrous nature. The 
engineer officer on deck at drills has also to superintend the 
arrangements for flooding the magazine and shell rooms in 





case of fire, and by means of his men, who are stationed for 
the purpose, promptly to close all water-tight doors and 
openings in theship. He will have to be ready to connect 
the pumps with any compartment that may be damaged, 
all these duties being bor eng upon the control and 
direction of men; yet although the engineers are called 
upon to perform such duties, the necessary authority to 
carry them out properly is not officially conceded to 
them. This section of the engineering complement are 
exposed to exactly the same risks from gun-fire as the 
officers and seamen at the guns. Upon the risks run by 
those stationed below in the engine and boiler-rooms it 
is hardly necessary to dilate, as they are both obvious 
and of a disagreeable nature. In addition to ‘General 
Quarters,” an engineer officer performs similar duties at 
the evolutions of ordinary “ Fire Quarters” and of 
“Collision Quarters,” which are to provide against the 
contingencies of fire at any time and of collision. It may 
perhaps be of interest to mention that frequently stokers 
are stationed at the magazines to assist in providing 
ammunition, and also at the quick-firing machine guns. 

In addition to assisting at the drills enumerated, each 
of which takes place once, and sometimes oftener, per 
week, an engineer officer has to devote one or two hours 
every week to lecturing, and instructing the subordinate 
officers of the military branch in marine engineering. 

All the men of the engineering staff are told off for their 
various stations, messes, &c., on board by the engineers, 
which, by reason of the great number of such stations, 
is a complicated task. 

As the magnitude, or reverse, of the engine-room com- 
plements exercises a very direct influence on the manner 
in which the naval engineers are enabled to carry out 
their important and responsible duties, a short considera- 
tion of this subject will not be here amiss. It is very 
evident to everyone connected with naval engineering 
that even in times of peace these complements are 
lamentably short, and as this shortness is much accen- 
tuated by the heavy withdrawals from the control of the 
engineers that daily take place on board, the causes of 
which we propose to enumerate, we wish to give special 
emphasis to the subject, because its importance must 
be doubly manifested in time of war. The authori- 
ties who originally fix these complements evi- 
dently act upon the assumption that the whole staff 
is always employed in the engine-room department and 
has no extraneous duties to perform, but such a con- 
dition never actually exists. In the first place, the 
number of engineer officers is below the required mark, 
for in most ships there are not enough of these officers to 
enable one to be always placed in charge of a watch 
when under steam, which would be the condition of 
every ship in war time. The shortness of officers 
necessitates many of their duties being delegated to 
engine-room artificers, who are not responsible men, 
being only chief petty officers, and these can ill be 
spared from their own important and originally intended 
duties, principally connected with mechanical work. 
And, besides, the numbers of these artificers are so 
weak that there is not sufficient margin to provide even 
against the eventuality of one or two of them going sick 
at any time. Naval engineers have only too good 
cause to comprehend these vital truths, but are 
powerless to get matters rectified. The stoker ratings 
are also cut down to the narrowest possible limits; this 
is exaggerated by the fact that the complement of these 
men is often not up to its authorised numbers, several 
are always on the sick list, there are men to be detailed for 
cleaning messes, wash places, &c.; there is generally a class 
of stokers qualifying in small-arm drill, and every man of 
the department has annually to pass through a course of 
musketry at a rifle range which occupies some weeks. As 
a rough estimate, the daily deficit to the chief engineer 
would amount to not much less than one-fifth of his 
whole staff. The duties of the naval stoker are dif- 
ferent from those of the fireman of the mercantile marine. 
The latter has his watch to keep only, and this is of a 
steady, unchangeable nature; after that his time is his 
own—no drills, no inspections for him. But the stoker in 
the Navy has, in addition to his watch, all the burden- 
some routine of man-of-war life to attend to. In this 
connection, also, it may be argued that when a ship 
is steaming easy anumber of stokersare released from duty, 
but this is not the case. A man-of-war seldom, if ever, 
steams with less than half her boilers in peace time, 
but the men who would be firing on the remain- 
ing boilers, if in use as well, are employed in 
constantly trimming down coal to the bunker doors— 
from bunkers, perhaps, far removed from the stokeholds 
in use, also in cleaning the unused boilers and trimming 
coal down ready for their supply, cleaning bilges, and 
any other parts necessary. Then, after a few days’ 
steaming, the boilers will be changed over so as not to 
exhaust the coal from any particular stokehold, for in 
the Navy the boilers of ships have to be kept in readiness 
to run full speed at a short notice, then the operation 
will have to be reversed, and the boilers and bunkers, &c., 
previously in use got ready. This work goes on con- 
tinuously, and takes up the whole time of all the men 
who are not for the moment employed in regular 
watch-keeping. The coal bunkers, or boxes, in the Navy 
are of necessity difficult of access and cut up into small 
spaces, unlike those of merchant steamers, which are 
large and commodious compartments. Quite recently 
one of our large and modern cruisers ran a trial of sixty 
hours’ duration at about seven-eighths of her maximum 
indicated horse-power ; this entailed the additional services 
of sixty seamen to enable the coal to be trimmed with 
sufficient rapidity to supply the boilers. She, like many 
others, has about fifty coal-boxes. This is a condition 
that would obtain every day in war time, when these 
seamen would be required for other duties and could not 
be spared for such work, and it clearly shows the weak- 
ness of the stoker complements. The onus of this all 
comes upon the chief engineer’s shoulders, and we will 
briefly recount how this is increased by withdrawing men 
at all times from his control for work which could be 


quite as effectively performed by men whose special 
duties qualify them for it, and without weakening the 
engineer department. 

The principal and most frequent cause of this is the 
order to ‘clear lower deck.” This emanates from the 
executive authority, and touches not only the men about 
the decks but every hand in the ship, including those in 
the engine-room department, who have promptly to 
drop their tools or work, crawl out of boilers and other * 
awkward places, and hurry up on deck, for fear of being 
punished for being late. They are then employed about 
work quite distinct from their special calling, such as 
hoisting boats, and numerous other duties, under the 
executive officers, and are quite removed from the control 
of the chief engineer, who can but look on and do nothing 
but console himself with the thought that the work of 
his department, which he knows to be absolutely neces- 
sary to the efficiency of the ship, is being delayed. 
Representations on this score are usually of no avail, and 
it is obvious that such hindrances must very materially 
upset any calculations he may have made for carrying 
out a programme of work, especially as the time at his 
disposal is usually a minimum. He being endowed with 
common sense, also knows that the employment of his 
men thus is not, in nine cases out of ten, a necessity. In 
the days of sails this order was, of course, very often 
necessary ; but now that steam power assists or, maybe, 
entirely accomplishes most of the operations on board, it 
would seem as if the necessity for utilising the engine- 
room staff for extraneous work had passed away with the 
sails. Very often in harbour the order is given to land 
every available man, which, again, will deprive the 
engineers of the services of their staff for at least 
half a day. We give prominence to these facts to 
show that it is very necessary to increase the engine-room 
complements, so as to allow the work of the department 
to be carried out with any degree of efficiency. 

Again, when at sea, the stokers off watch are frequently 
in demand to perform deck work, which comes especially 
hard upon them, for their watch-keeping work is of a very 
arduous and trying nature, and they require all the rest 
they can get to fit them for it; as itis, a good deal of their 
off time is spent in cleaning themselves, and their messes, 
musters, making and mending their clothes, &c., and it 
must be borne in mind that the mobility of a ship depends 
almost entirely upon the physical endurance of the 
stokers. This state of things is another result of the 
engineers being denied executive rank and control of 
theirown men. It also creates discontent amongst the 
men, who show a marked dislike to being dually con- 
trolled, but work in a contented enough way under their 
natural officers, the engineers, to whom this dissatisfaction 
is quite evident, also the fact that their own esteem is 
lowered in the eyes of their men by their not being in a 
position to protect them from outside interference. 

Space will not permit us to pursue this subject further, 
though we have only superficially dealt with its bearings. 
In a further article we shall consider the duties and 
position of the chief inspectors and inspectors of 
machinery, which are the highest grades of naval engi- 
neer officers. 








THE PERFORMANCE OF INDIVIDUAL SHIPS AT 
SANTIAGO. 

TurovuGH the courtesy of Captain Colwell, the United 
States Naval Attaché, we have been furnished with the 
official report of the Chief of the Bureau, and the full series 
of the numbers of “Information from Abroad.’ These 
put us in full possession of the details of the fighting at 
Santiago and elsewhere during the late war. Probably 
our readers have had enough of this already in a general 
way ; we, therefore, would say at once that we now propose 
only to trace the fortunes of certain individual ships 
briefly, in order to see how far their action corresponded 
to what might fairly have been expected of them. The 
value of examples of this kind, in the present condition 
of naval warfare, with its novel elements, which received 
almost their first trial at Santiago, can hardly be over- 
rated. To begin with the question of gun-fire. 

In THE EnGInEER of November 29th, 1895, was sug- 
gested an estimate of a ship’s artillery power by means 
of her total energy of fire per minute. To apply the 
reasoning then suggested to the circumstances of the 
battle of Santiago is natural—in fact, if a practical result 
is to be aimed at, it seems almost incumbent to do so. 

In any attempt to analyse results, it is desirable to dis- 
tinguish the effects of any total or extraordinary break- 
down from what might reasonably and fairly be expected 
on service. It may, no doubt, be urged that this class of 
sweeping failure and disappointmentis only what is to be 
looked for on service, and proves the sense of the rough- 
and-ready school of reasoning, against which any argu- 
ments in favour of precision of fire are specially directed. 
To this, however, the answer seems complete, that if in the 
case of the Americans all reasonable expectations were 
fulfilled, and if the breakdown or failure such as defeats 
calculation was confined to the Spanish operations, this 
surely may be said to bear out the conclusion that, while 
experience shows that disappointments and mistakes 
occur on service to a surprising extent, it is really practical 
to ascertain whether such mistakes or disappointments 
as admittedly occur on service are unavoidable, or 
whether they are not decreased in the measure in which 
care is taken to prevent them. 

The operation attempted on July 3rd was the escape 
of the four Spanish belted cruisers and two destroyers in 
the face of the American fleet which lay outside the 
harbour in overpowering strength. The three material 
factors in the question to be dealt with were speed, gun 
power, and armour or defensive power. It is conceivable 
that torpedo attack and ramming might have taken place, 
but as the former was not attempted, and as ramming— 
though contemplated by the Vizcaya—would -have been 
a desperate expedient for a cruiser endeavouring to 





escape, these two may be disregarded in any attempt to 
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trace how far actual occurrences agreed with what might 
have been anticipated, and how far performances came 


up to what might have been expected. 


(1) Speed: The nominal speed of the Spanish cruisers, 
based, it is believed, on achievements when the vessels 
ran their trials, exceeded that of all the American men- 
of-war, except the two cruisers Brooklyn and New York, 
as may be seen by the figures for s 


* below, taken from last year’s Naval Annual. 


(2) Gun power, or energy 


directed to one side. 


ed in the tables 


of fire, is shown in these 
tables for each whole ship, and also the amount available 
against a single enemy; that is, the fire that can be 


the Colon, having her upper structure unprotected 
against shell effects, except in certain spots. 

It was obvious that were the Spanish cruisers to attempt 
to meet the United States fleet outside, their destruction 
must be immediate. The probability, however, was that 
they might take them unawares, and so have to run the 
gauntlet of a portion only of their fire before getting 
through, when the engagement would become a chase, 
and it would appear from the above that only the 
two American armoured cruisers New York and Brook- 
lyn ought to be able to outspeed any Spanish ships 
which might escape How far might these paper 
speeds be realised was the first question, because 





Fighting Elements ay Spanish and American Ships at Santiago on July 3rd, 1898. 





Nanis of vessel. 











Maria Teresa... 





SPANISH ARMOURED CRUISERS, 
ae [Energy of fire | ‘ ' 
ee of fire | available Jate o! 
Armament. er | against one Armour, launch, 
} minute. enemy. 
| foot-tons. foot-tons. . | 
Two llin. guns 36,045 36,045 Blt, 12in. Gun position, 10fin. | 1890 
Ten 5° 5din. 23,860 11,930 Deck, 3in. | 
Eight 2°2in. Q.F. 11.000 5,500 } 
70,905 53,475 














The Oquendo differed only from the Maria Teresa in the fact that her speed is given as 20 knots, and 


her date of launch 1891. 


The Vizcaya differed only from the Maria Teresa in the fact that her speed is given as 21 knots, and that she 
carried two additional guns of 2'7in. calibre, and above all that her ten 5'5in. were quick-firing pieces, so that her 


elements were as follows :— 








Name of vessel. Speod. 


Armament. 





. knots. 
Vizcaya ... 21°0 


Two llin. guns 
Ten 5‘5in. Q.F. 
Two 2°7in. Q.F 


Eight 2°2in, Q.F. 





Energy Energy of fire 

of fire available Secunia Date of 

per against one - : launch, 
minute. enemy. 
foot-tons, foot-tons. 

36,045 36,045 Belt, 12in. Principal gan _ posi- 1891 
119,300 59,650 tion, 10°5in. Dack, dia. 

7,338 3.669 

11,000 5,500 
173,683 101,864 











The Cristobal Colon was a cruiser of an entirely different class, and very superior to the above; she was, 
however, deficient of her principal guns—a deficiency which surely should be reckoned as one of a sweeping and 
surprising kind, such as ought not to occur, and could only occur through neglect so gross as to be almost incredible, 
or through corruption. Nevertheless, the Colon without her principal guns was by far the most formidable of the 
Spanish ships, because the greater part of her upper structure was protected by 6in. Harveyed armour, and she 
carried a powerful battery of quick-firing 6in. and 4'7in. guns. Her fighting elements were as follows :— 












































Energy Energy of fire | 
Name of vessel. Speed. Armament. ey Ro aa Armour. | oot 
| minute. enemy. | 
knots. | foot-tons. foot-tons. | 
Cristobal Colon 20°0 Ten 6in. Q.F. | 105,090 52,500 | Belt and great part of upper | 1896 
Six 4°7in. Q.F. | 85,834 17,917 structure, 6in. Harveyed steel | 
Ten 2'2in. Q F. 13 750 6,875 
Primary 10in. guns | 
were deficient. 154,534 77,292 | 
The American warships which lay outside the harbour were as follows, taking them in the order in which 
they lay at the moment when the attempt to escape was actually made :— 
Energy of fire 
Exergy of per minute Date 
Name, Speed. Armament. fire available Armour, of 
per minute. against one launch, 
enemy. 
is he tiekte:- | foot-tons. fovt-tons, oe 
Brooklyn... ... ... 21°9 Eight 8in. guns 59,984 44,988 Belt, 3in. to 74in. Gun position, 1895 
(armoured cruise: ) Twelve din. Q.F. 121,044 60,522 8in. to bin, Deck, 6in. to 
Twelve 6-pdr. Q F. 16, 8,250 3in, 
197,528 113,760 
Texas (turret) 17°8 Two 12in. guns 38,978 38,978 Belt, 12in. Turret, 12in. Dack, 1892 
Six 6in. guns 17,940 8,970 3in, 
Twelve fon. Q.F. 16,500 8,250 
73,418 56,198 
Iowa 170 Four 12in. guns 77,956 77,956 Belt, 14in.. Harveyed steel. 1896 
Eight Sin. 59,984 29/992 Barbette, 15in. Deck, 3in. to 
Six 4in. Q F. 32,940 16,470 2hin. 
Twenty 6-pdr. Q.F, 27,500 13,750 
198,380 138,168 
Oregon ... 16'7 Four 13in. guns 100,881 100,881 Belt, 18in. Harveyed _ steel. 1893 
Eight 8in. guns 59,984 29,992 Barbette, 17in. to 6in. Deck, 
Four 6in. guns 11,960 5,980 din, 
Twenty 6-pdr. Q.F. 27,500 13,750 
200,325 150,603 
Indiana ... ... The same as the Oregon except that her speed is only 15°5 knots, 1893 
New Vork ... <:.. <.. 21:0 Six 8in. guns 44 938 45,990 Balt, 4in. Gun position, 10in. 1891 
(armoured cruise: ) Twelve 4in. Q F. 65,880 32,940 to7in, Dock, 6in, to 3in. 
Eight 6-pdr. Q F. 1,100 550 
111,968 79,489 









































(3) Armour : 


cruisers embodied the ideas of those who advocate above | means very old, the earliest dates of launch being 1890. 
everything a complete end-to-end belt ; while the fourth,| The American ships were nearly all newer, but if the 
the Colon, was of a new type, that is, she has a belt and | Spanish were in tolerable order there was no reason to 
armour over her sides, consisting of Harveyed Gin. | think that any of the American battleships could out- 

speed them. Theswiftest vessel noted being the Texas, 
cut down to half the thickness of that of her consorts, | with 17°8 knots, and her date of launch, 1892, was nearly 
protection against belt attack being sacrificed to secure | that of the Spanish cruisers. What was more to the 
protection against the terrible fire of modern quick-firing | purpose was that the Americans had been lying for 
guns. Itis hardly necessary to consider the armour of | several weeks outside the harbour while the Spanish ought 
the United States ships, seeing that it was not severely | to have made. an opportunity to clean their bottoms to the 
tried ; but it may be remarked that the vessel which was | extent that can be done with long scrapers and divers, 
most likely to be roughly handled, that is, the Brooklyn, | while afloat. The American ships, further, were under the 
was an armoured cruiser with much less protection than | special disadvantage of being unable to anchor, so that 


plates. 


This is shown in the tables. 


In fact, although her belt was complete, it was | 


| 
| 


The | on this depended any hope for the Spanish cruisers. 
interesting feature is the fact that three of the Spanish | First, as to condition, the Spanish cruisers were by no 


| 


moment may not save life in future. 
with cruelty in his wholesale slaughter at Wexford of 
those who had scuttled a hulk full of prisoners whom 
they drowned like rats at his approach, but in 1798 the 
recollection of this saved the lives of a number of 
Protestants in Wexford, who were drawn out and being 


——=—=—=—: 
they were lying with half their engines uncoupled 80 
to keep their stations with as little inconvenience a 
waste of coal as possible. The Spanish reports com 
are of inferior coal being used, but not of actual 
eficiency in coal in Santiago. On the day of batt) 
two things favoured the Spanish ships’ Prospecte” 
first the New York left her station and moved gon, 
miles away, and secondly, the Brooklyn lay at the ven 
end of the blockading line of ships. The official report, 
give plans showing the positions. These are Practically in 
accordance with the series of small figures given herewith 
which were supplied by the correspondent of McClure; 
Magazine of September last. These capital rough plang 
were made by him of the successive positions of the shipg 
being himself on board the vessel best situated for this 
purpose. They are numbered and read from right to 
left, in order to follow the westward run of the ships, 

The order of action attempted by Admiral Cervera wag 
under the circumstances, very good—probably as good as 
could be suggested. Where there is so much that was 
horribly bad and mismanaged on the part of Spain, it jg 
a pleasure to dwell on this. This plan was to break 
through’ at the west end of the line, and then run west, 
By this means it might be hoped that the only yegge} 
dealt with at close quarters would be the Brooklyn, for 
the others might not be ready enough to close instantly 
and unless they did they could do but little, for, as gaiq 
already, their speed ought to be far inferior to that of the 
Spanish cruisers. The Spanish ships in passing were gl] 
to deliver their fire into the Brooklyn, so as to cripple her, 
if possible. By this means there was a fair hope of 
escape, at all events for the time. 

At 9.35 a.m. the Spanish vessels came out in the fol. 
lowing order:—Maria Teresa, Vizcaya, Colon, and 
Oquendo. The Americans, however, showed extra. 
ordinary promptness in closing on the mouth of the 
harbour, so that the battleships Texas, Iowa, Oregon, 
and Indiana, all brought their fire to bear. An analysis 
of the results of the fire shows that the percentage of hits 
was small. We should have expected nothing else. The 
call was sudden, and unless a hit could be made speedily 
the enemy would be out of range, and as the only vessel 
of either fleet using smokeless powder was the Colon, it 
is easy to see that smoke would shroud the actual ships 
to a great extent, as is actually reported. Nevertheless, 
with a very insignificant amount of quick-fire fire, the 
three Spanish ships, whose upper works were unarmoured, 
were very quickly set on fire, their crews were cut to 
pieces, and they ran on shore in succession, as shown in 
Figs. 3, 4, 5, and6. The two Spanish destroyers were also 
cut to pieces. The Vizcaya did not get an opportunity of 
ramming the Brooklyn, who went about, as shown in Fig. 2, 
and then raced with the two leading Spanish ships. The 
artillery interest centres in the part played by the Colon. 
She ran past the Vizcaya on the shore side, and thus 
escaped some of the American fire. She gained a lead of 
four or five miles, then her speed failed, and the Brook. 
lyn, though running with her forward engines uncoupled, 
and the Oregon overtook her so far as to bring her under 
fire. The Texas and New York were following, and the 
captain ran ashore and surrendered. 

The part thus played by the Colon is most instructive. 
Probably the captain was a brave officer, and the impres- 
sion on his mind was that his ship differed only in details 
from her consorts, was superior perhaps in armour and 
quick-firing guns, but deficient in her primary guns, that 
she made a better attempt to get away than others, but 
finally had to yield. We credit this officer with the 
gallantry and devotion possessed by all the Spanish 
captains who went out to court destruction, but we must 
point out how terribly ignorance may mask the decisive 
elements in a battle. 

The Colon possessed (1) actual speed to escape, for she 
proved it by the lead she acquired; (2) the power to 
resist all the fire of the United States vessels except that 
of the primary guns, and even those could only get dead 
metal into her in most places; (3) she had a quick-firing 
battery which ought to have crippled the Brooklyn ina 
few minutes. Under these conditions she allowed herself 
to be overtaken, and she surrendered while practically 
uninjured herself, and without having practically injured 
her enemies. Can we have a more convincing illustration 
of the need of weighing our own powers with those of our 
known antagonist and of fighting skilfully ? 

How came it that the Brooklyn did not suffer at all 
from the Spanish fire when the Spanish ships succumbed 
so immediately to the American fire? The answer is that 
the main reason is that the Spanish fire was very badly 
directed. The official drawing of the Brooklyn shows 
about twenty-five hits of some kind on funnels, deck 
structures, cranes, and turrets above the freeboard, and 
about twelve hits below. If we bear in mind that the 
ship presents a solid target below the upper edge of the 
freeboard, and the funnels, cranes, and even turrets are 
only incidental spots above this line, we see that the 
Spanish fire of considerable volume must have poured 
over the Brooklyn, but all directed too high to be of use. 
Although the Colon ran past the ship ahead of her on 
the shore side and escaped some fire, yet the portion of 
her open to inspection as she lay nearly submerged 
shows a fair share of hits, and among which is one of 4 
5in. projectile, which was defeated, as must be the case, 
by her 6in. Harveyed armour. This must have been 
from the Brooklyn, who alone carried 5in. guns. After 
attaining a lead of four, or, perhaps, five miles, why did 
her stoking fail? Lastly, why did she not endeavour to 
make more fight before surrendering? The natural answer 


to the last may be that it was useless loss of life; but we 


must remember that while fully honouring this motive, 
it is not always easy to say whether loss of life at the 
Cromwell is taxed 








massacred till the murderers were stopped by the 
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mention of Cromwell’s action. Humanity has abolished 
capital punishment in Switzerland, but this was not 
humanity to the Empress of Austria; and a captain of a 
ship might surely well feel that the expectation that a 
Spanish captain would fight so long as he could fight to 
substantial yee, would a future Spanish ships, 
and we believe that the 6in. quick- 
ought to have knocked the upper structure of the 
Brooklyn to pieces at a rate that would have made a 
captain who knew this feel that it was right to try, even 
though he might be captured immediately afterwards. 
The Brooklyn’s 8in. slow-fire guns, moreover, were the 
only ones capable of penetrating the Colon’s armour, and 
that only with dead metal. 

With regard to the individual American ships, the 


firing guns of the Colon | 


SOME NOTES IN RUSSIA. 
(From a Special Contributor.) 

In order to avoid misunderstanding or false expectations, 
I should perhaps preface these jottings with the statement 
that I write under certain restrictions. Many things, 
therefore, that I saw in Russia I am unfortunately unable 
to describe technically. On the other hand, it has been 
my good fortune to have been allowed a far fuller inspec- 
tion of the Russian dockyards than is generally accorded 
to the foreigner, and which, had I been at liberty 
to describe with minuteness, I might possibly not 
have been shown, or if shown, might have been 
bound as a point of honour not to write about. 
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THE BATTLE 


Oregon appears to have excited most admiration, and in | 
the way of speed to have done more than was expected. | 
Unfortunately, the part played by the Brooklyn appears 

to have been magnified by correspondents; or, at all | 
events, so described as to have caused offence. Justice | 
compels us to say it seems impossible to escape from the | 
conclusion that she was so placed that she had the 
opportunity of playing a most prominent part, and 
that she did it, and, so far as we can see, did it well. The 
official diagrams show that while she was naturally the 
least protected of the ships engaged she received most 
fire. The analyses of hits made from the official records 
in the Scientific American of September 10th shows 
that she scored most hits. The largest total of hits made 
by guns above 6-pounder is that of 5in., and these were 
only carried ps boy Brooklyn, and were delivered on all 
four Spanish ships. There is strong reason to credit her | 
with a large share of the 8in., and, if so, of other calibres, 
but the 5in. record speaks for itself. On the Brooklyn 
alone was a man killed, and one wounded, and she natu- 
rally led the chase. We have no personal interest in the 
matter, or if we have it is rather with officers in the rest 
of the fleet whom we know and think highly of ; but jus- 
tice compels us to say that the ship which led the chase 
was under the hottest fire, was selected as the target, and 
was meant to be rammed, and which apparently scored 
most hits on the enemy, was a vessel that was favoured 
A oe to take a most prominent part in the 
attle, 








Tux ironclad Resistance, one of the earliest armour- 
plated vessels of the British Navy, which has recently been used 
or experiments at Portsmouth, foundered in Holyhead harbour 
on Thursday, the 9th inst. The ship has long been classed by the 
Admiralty as “‘ non-effective,” and recently she was sold toa Liver- 
frol firm to be broken up. ‘The Resistance left Portsmouth for the | 
lersey, in tow of the tugs Challenger and Wrestler. Owing to 
the heavy weather prevai ing, the tugs towed her into Holyhead, | 





OF SANTIAGO 


More or less restricted as I am to description of the 
ship afloat and complete, my notes upon construction 
should be regarded more from the general interest 
standpoint than from a more technical position. Never- 
theless, the matter I have to write about being in great 
part new will, I trust, in that way atone for other short- 
comings. 

I propose to deal fairly exhaustively with the Russian 
dockyards in the order in which I visited them, subse- 
quently to offer some general conclusions, and finally to 
add a general chapter on the present and future prospects 











Russia, to the extent of enabling dockyard work to be 
— on without any very great inconvenience from the 
rost. 

The New Admiralty Yard at St. Petersburg is situated 
well in the centre of the city, being on the banks of the 
Neva, just below the English Quay, the furthest up 
the river of the three yards. As regards size, it’ is, in 
comparison with Portsmouth or Chatham, a very small 
place; in dimensions it approaches most nearly to our 
dockyard at Sheerness. The buildings, however, are on 
a considerably larger scale, the shops being very large 
and the two slips somewhere about the dimensions of 
cathedrals. A slip in Russia is a much more important 
thing than in England; it is not possible there to construct 
a battleship in the open air, as our Formidable was 
constructed. Hence, not only are the slips enclosed by 
solidly-built stone walls, and covered by roofs, but both 
ends are solidly built in also. When the ship is ready for 
launching, the river end is pulled down, to be re-built 
immediately afterwards. 

The interior of a slip is very large, and that from which 
the Osliabia was launched at the New Admiralty has the 
constructor’s office as a sortof cloister toit. It is reached 
by ascending the permanent ladders that go up inside the 
slip house, and is full at present with the plans of the 
Osliabia. At the moment of writing this large slip is 
vacant, nothing being under construction upon it; on 
the other, from which the General Admiral Graf-Apraksin 
was launched, a river gunboat is at present being con- 
structed. 

Work at the New Admiralty was not by any means 
vigorous at the time of my visit; such as there was, was 
chiefly concentrated on the Osliabia and General Admiral 
Graf-Apraksin, which two ships lay alongside the jetty 
frozen in. 

The Osliabia was the first ship visited. She is not very 
advanced at present, neither funnels nor masts being in 
place, nor, of course, any guns on board. She is a sister 
to the Peresvet, now at Cronstadt, a ship in a much more 
advanced condition. As I shall be fully describing the 
Peresvet later on, it will suffice here to state that these 
vessels, Osliabia and Peresvet, are the heaviest vessels in 
the Russian navy, except, perhaps, the Trisviatitelia. 
Their designed displacement is 12,674 tons, and the di- 
mensions 436ft. length, by 713ft. beam, with a draught aft 
of 27ft. din. They are ironclad-cruisers rather than iron- 
clads, and may be best described as mixtures of the 
Canopus and Diadem. However, full particulars will be 
given later. Work upon the Osliabia was chiefly between 
decks when 1 pene ote a none too easy task, as the 
gangway approximated very nearly to a toboggan slide. 
Everything on deck was in the grip of the frost. 

From the Osliabia I passed on to the General Admiral 
Graf-Apraksin, an illustration of which, in sea-going trim, 
I send you (see page 188). 

The Apraksin is the third of three small coast defence 
ironclads, of the same general type as the Swedish Thor, 
or the Norwegian Harald Haarfagre. The first ship of 
the type was the Admiral Oustrakoff, the second the 
Senejavin. She differs from these vessels in armament. 

The displacement of the Apraksin is about 2400 tons. 
Her dimensions are: Length, 277ft. 5in.; beam, 52ft. ; 
extreme draught, 17ft.6in. She is a low freeboard vessel, 
as is evident from the illustrations, and more fitted for 
work in the Baltic than for wider cruising. There have 
been rumours that she will be attached to the Siberian 
fleet, but there do not appear to be any valid grounds for 
this report. It seems more probable that she will be 
utilised for home service. 

The armour of the ship is arranged in the following 
fashion :—A protective deck of Harvey steel din. 
thick upon the slopes, about 2in. on the flat. For- 
ward and aft this deck is curved, amidships it comes 
flat on top of the belt. The belt is a rather narrow 
strip amidships, rising to no great height above the 
water line. It is about 175ft. long, and has a maximum 
thickness of 10in. Harvey steel, diminishing at the ends to 
Sin. The ends are joined by 8in. bulkheads, slightly curved. 

On the lower deck the ship carries four torpedo tubes, 
one in the bow, one in the stern, and two training tubes 
amidships, situated a little abaft the foremast. These 
two tubes, like those which Elswick fitted to the Japanese 
Tagasago, can be unshipped in order to increase the 
accommodation for the crew. Unlike the Tagasago’s 





tubes, which are hinged, those of the Apraksin unscrew 
at the muzzle end of the 
tube, and are then stowed, 
much as the main deck 
guns are stowed in Bri- 
tish casemated battleships 
and cruisers. In sucha 
small vessel this is a 
decided boon. 





On the main deck all 











the guns are carried; 
three 10in., four 6in. 
quick-firers, and some 
six-pounders, which are 
not yet mounted. The 
10in. guns, which are the 









of English trade with Russia, based upon such information 
as I was able to glean in quarters not generally accessi- 


ble for such information. 


I.—Tuxe New Apmiratty Yard, St. PETERSBURG. 


Lika jag 


RUSSIAN IRONCLAD GENERAL ADMIRAL GRAF-APRAKSIN 


new 45 calibre Oboukhoff 
pattern, are carried in the 
usual Russian turrets, the 
prototype of the “‘gun- 
houses” now fitted to 
most cruisers. The for- 
| ward turret, which carries a pair of guns, is oval 
| in form, with a central loading position between the 
'guns. The guns revolve upon the armoured hoist, 
|6in. to Sin. thick; the turret is practically a big 


| shield revolving with the guns. It works on circular 


The depth of winter is not at first sight the best time | rails laid on the deck. The thickness of this turret varies 


It is very lofty, and the guns 


and she anchored in the . Soon after it was discovered that | +o yiew i ithi i i i 
leaking a dockyard situated within fairly easy reach of | from 8in. to 4in. ; 1 
Bee D withie tae Ba by at shat oo) peer bed — the Arctic Cirele. From the mere datas point of | are mounted high up in it, the muzzles being a good 6ft. 
; vt a ith a list : Seeerd the view, however, the winter visit has something to recom- | above the deck, perhaps more. 


afloat, but she sank at high water, with a list to starboard the is ci i 
water being half-way up ‘he deck.’ She has since been refloated | mend it, and even apart from this, the science of fighting | The after turret is circular, and contains only one gtin, 


and taken in tow for Garston to be broken up. 


the cold has reached the state of being a “ fine art” in | otherwise it corresponds tothe fore turret. In connection 
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with these new pattern 10in. guns, one may remark that 
they.most nearly resemble French guns. They are how- 
ever, rather heavier. Russian artillery is generally a 
little less powerful per ton than any other, in order to 
secure a greater strength. In power the gun is rather 
near our coast 9°2in., or between that and the French 
10°8 new pattern. I could not obtain the exact ballistics, 
either experimental or service. The gun fires two species 
of projectiles—the capped ‘‘ magnetic”’ armour-piercing 
shell, which in experiments has penetrated as much as 
ordinary A.P. solid shot and common shell. No A.P. 
shot are carried in the Russian service, the A.P. shell 
takes the place of these. 

To resume. The 6in. quick-firers are carried in an 
unarmoured superstructure amidships, set in recessed 
ports at the four angles, having a fire directly ahead and 
astern, as indicated by the plan. I may here remark en 
passant that Russian officers bestow considerable atten- 
tion upon the arc of fire; they think more about this 
matter than do the oflicers of any other navy that I have 
met. This interest is not confined to gunnery officers 
merely, but is common to all the “salt horse” non- 
specialists in gunnery. 

The origin of this interest, if one may digress for a 
moment, is, I believe, as follows :—In the early days of 
ironclads the Russians, like a good many other people, 
recognised that though armour might keep out projec- 
tiles, the missiles might very well enter the ports; 
consequently they built the gun ports of their early iron- 
clads abnormally small. That was in the days of muzzle- 
loaders that were run in to load, and on one occasion an 
attempt to fire at an angle led to the side round the 
gun port being blown bodily outwards. After that the 
gun port peculiar to Russian ships was designed—see 
illustration. The arc of fire in a ship such as, say, the 
Dmitri Donskoi, is far greater than in the ships of any 
other nation of contemporary design. The latest Russian 
designs have the casemate much as we have, but other- 
wise the wide angle port is adhered to, and in all cases great 
efforts are made to secure a wide arc of training. 
further, this wide arc of training is an actual and practi- 
cal one, not merely a feature of the paper design. The 
Sin. guns of the Apraksin class have probably a wider 
arc than any other broadside guns afloat. 

The new type Russian quick-firing gun of 6in. bore is 





RUSSIAN GUN PORT 


forty-five calibres long. It is, as 6in. guns go, devoid, so 
far as regards appearances, of the ‘‘ heaviness ” character- 
istic of Russian guns, but I believe this is more appearance 
than anything else. In mechanism simplicity seems its 
chief feature; there is a minimum of “ fittings.” Such, 
at least, was my first impression of it, comparing it 
mentally with other 6in. quick-firers that I have played 
with. The single-action breech mechanism is the Canet, 
or very equivalent to it; a touch releases the locking 
spring, and the lever is then pulled outward and side- 
ways. Save that the direction of the pull has to be 
changed in the middle of the operation, the action is very 
nearly instantaneous. It is singularly easy, a very 
small amount of force being required. 

The battery deck upon which these guns are carried is 
of steel, uncovered with linoleum or any other compound. 
Practically all the fittings in the battery are metal also ; 
there is the very minimum of wood. 

The battery is closed in; there is a spar deck above it, 
also of steel, upon which the boats and some small quick- 
firers are carried. Above is a flying deck connected with 
the fore-bridge. 

The foremast is of the French pattern modified in 
Russian fashion, common to all Russian warships, from 
the Sissoi Veliky to the Sevastépol ; with the Peresvet a 
change has been introduced which will be referred to 
later. Its form and appearance are sufliciently clearly 
shown in the illustration. The mainmast is lighter—a 








TEMPERLEY TRANSPORTER ON APRAKSIN 


signal mast. Its chief characteristics are the two 
Temperley transporters, which appear to be permanently 
fitted to all new Russian ships, though when in regular 
commission they are supposed to be unshipped. This 
Temperley is not exactly like the Temperley as used 
in the British service. An illustration is appended 
to indicate its chief details. I did not see one in working 
order, but I gathered that in addition to coaling purposes 
it is also used as a derrick for getting big boats in and out. 

They believe strongly in the Temperley in the Russian 
service, and in the coaling competitions instituted last 





year the work was entirely done by the transporters, 
without the use of whips for auxiliaries, as is done in the 
British Navy. I was, unfortunately, unable to find any- 
one in possession of figures relating to the rate of intake. 
I was told, however, that results varied greatly according 
to the amount of practice the crews had had. 

The Apraksin, like the Oushakoff, has extremely 
lofty funnels, with heavy tops. The engines on trial 
in 1898 developed 5757 average horse-power in a seven 
hours’ trial, giving an average speed of about 16 knots. 
The continuous sea speed is from 14 to 12 knots, or less, 
according to the weather. The engines are of Russian 
make; those of the Oushakoff were supplied by Maudslay ; 
those of the Senyavin by Humphrys and Tennant. The 
ship carries four search-lights, two in each top. 

There were a few small craft alongside the New 
Admiralty jetties—yachts, river gunboats, and sloops ; 
none of any interest. There are no dry docks in this 
yard, which is a building, not a repairing one, though 
minor repairs can be undertaken. There is a very large 
pond under cover, in which experiments with models are 
made, similar to those carried out by Mr. Froude at 
Haslar. A number of submerged tube experiments have 
recently been tried here, but generally speaking the basin 
is for experiments in connection with the under-water 
forms of hulls. 

About two million roubles have been spent in improv- 
ing this dockyard during the last few years ; the slips and 
several of the buildings are new erections. 








FUEL ECONOMY ON AMERICAN RAILWAYS. 


Ovr American cousins are to be congratulated upon having 
at last made the discovery that the art of firing a locomotive 
engine consists of something more than merely flinging coals 
through the fire-hole, and letting the result be what it may. 
It is so much the fashion just now to praise every feature of 
American railway practice, and to depreciate everything in 
English use which differs from it, that it is quite pleasant 
to find the subject of economy in coal consumption being 
earnestly taken up in America, and worked out upon much 
the same puinciples that have so long obtained with us. 

It appears from a recent number of the Railroad Gazette 
that the Wabash Railroad has for some time been devoting 
much attention to the matter of coal saving, and has been 
well rewarded for its pains. The essential principle of “a 
little and often ’’ has m enforced, orders being given for 
firing with only one or two shovelfuls at a time, and leaving 
the fire-door slightly open for a few seconds afterwards. This 
is certainly a step in the right direction, although the quan- 
tity named is somewhat small, and with the large grates and 
sharp blast of American engines will not leave the fireman 
much spare time. In connection with fuel economy, the 
subject of smoke prevention is also being considered, and has 
apparently led to the conclusion that the English mode of 
firing tends to keep down smoke, and the American system to 
produce it. This does not sound very novel to the railway 
men of this country, but the real fact is that very little con- 
sideration has hitherto been given by American locomotive 
superintendents to either coal-saving or smoke prevention. 
To “ get there on time” has been the chief object, however 
expensively it may have been accomplished. That the same 
result may be attained somewhat more cheaply seems now 
becoming a general belief in the United States. 

In order thoroughly to test the question of what saving 
in fuel could really be carried out, a special department was 
organised for the purpose on the Wabash Railway. Each 
“‘ road driver”’—a term which we take to mean drivers actually 
running trains, and not employed solely in shunting—is 
given a book of tickets each month, from which he gives 
tickets or receipts for the coal he takes, whether at starting 
or en route. At the end of his run he gives them for the 
amount necessary to fill up his tender, or if finishing at a 
place where no coal is issued, he gives them to the driver who 
takes over the engine, and who uses them to fill up with at 
the first station he coals at. It does not appear that direct 
premiums for fuel saved are granted, as with us, but the men 
are given to understand that their prospects of advancement 
in the service will considerably depend upon how their coal 
consumption works out. 

On the Wabash line the cost of fuel is about 25 per cent. 
of the locomotive expenses, and the first year’s trial of the 
new system, to June 30th, 1897, resulted in a saving of 
£40,000, equal to £33,000 on the previous year’s mileage. 
The next year showed an economy equal to only £7140 on 
the mileage of 1895-6, but the result was greatly affected by 
a strike raising the price of fuel about 35 per cent. above the 
average, and to some extent by the trains being heavier. In 
the first ten months of the new system, however, the con- 
sumption per car mile was reduced with different drivers 
from 8 to 25 per cent. The latter figure seems to prove that 
they must have been recklessly wasteful before. Wood 
supply for lighting up has also been regulated in the same 
way with remarkable results. Instead of one cord serving 
only for six or eight engines, it now lights up from fifteen to 
thirty-seven. 

Somewhat cheaper coal has been used under the new 
arrangements. Instead of lump coal, “‘minerun” has been 
used in train engines, screenings and slack in shunting and 
yard work, and slack for shop and pumping engine boilers. 
The fuel comes from various States, the nearest to the place 
where it is wanted, and costs about 15 per cent. less than 
the lump coal formerly used. As the evaporative efficiency 
is less, the saving in money is reduced to 6 or 8 per cent. 

Feed-water heating has also been considered, but the 
results are considered doubtful, as, indeed, has been the case 
here so far as high temperatures are concerned. On the 
Wabash line, however, it is recommended that the water 
should be warmed up to from 70 deg. to 90 deg. before 
starting out with a train, and that injector heaters should 
be used to prevent “ popping off,” and to assist in heating 
the water. Where the feed is so very cold as it must usually 
be in an American winter, we should certainly expect some 
economy to result from a moderate degree of warming. The 
exhaust from the Westinghouse brake air-pump can at any 
rate always be turned into the tender. 

We shall watch with much interest the progress of efforts 
to reduce the extravagant coal consumption of American 
engines, being convinced that this is largely due to sheer 
indifference and want of proper training on the part of the 
firemen. Some points, no doubt, in the construction of the 
engines do not make for economy, but these are of less im- 
portance than skill in knowing when to fire, how much to 








pr at one time and at another, and, above all, some sort 
of inducement to the fireman to see with how little expense 
of fuel the run can be punctually accomplished. 








FOOTWAY TUNNEL UNDER 
THAMES. 

In March of last year the London County Council invited a 
selection of firms to submit proposals for the construction of 
a footway tunnel under the Thames at Greenwich, and in 
response Messrs. Mowlem and Co. sent in a tender to carry 
out the work for £119,732, and Messrs. S. Pearson and Son, 
Limited, for the sum of £155,000. The original estimate 
prepared by the engineer to the Council amounted to £65,000 
and the revised estimate to £83,175. When the two tenders 
were brought up for the consideration of the Council last 
July the Bridges Committee recommended that the under- 
taking should be carried out by the engineer at a cost of 
£100,000, which sum was to include the estimated loss on the 
necessary plant, but the Council declined to adopt this course, 
and referred the matter back to the Committee for further 
consideration. As a result it was decided last October to 
throw the contract open to general competition, and advertise- 
ments were issued inviting tenders for the construction of the 
footway. 

The tenders were received by the County Council on the 
24th January, but as some arithmetical errors were discovered, 
these were corrected in the following figures submitted to the 
Council at the meeting held on the 14th inst :— 

£ 


THE NEW THE 


. x dh 
Messrs. John Cochrane and Sons -. 101,800 0 0 
Mr. Thomas Taylor... .. .. . - 181,083 16 7 
Messrs, Mowlem and Co. 135,330 7 4 
Messrs. Pethick Brothers 148,570 16 2 


In reporting upon these proposals the Bridges Committee 
stated that since the tenders were received Messrs. Cochrane 
and Sons had pointed out that they had made an error of 
£7700 in their tender in respect of general charges for work 
under compressed air. The engineer to the Council being of 
opinion that the firm were correct in their statement, the 
Committee considered that the amount of the difference 
should be added to the tender, which would consequently be 
increased to £109,500. The Committee stated that this sum 
was £10,232 below the lowest tender, received some months 
ago, £21,533 below the next lowest of the four offers being 
considered, and only £9500 above the figure at which the 
Council were recommended to carry out the work in July. 
The engineer had, however, informed the Committee that 
owing to the large increase in cost due to labour and 
materials, varying from 15 to 20 per cent., his former estimate 
would have to be considerably increased if it was brought up 
to date. In this connection the Bridges Committee pointed 
out that a similar increase had been made by Messrs. 
Mowlem and Co., who originally offered to construct the 
tunnel for £119,732, and now required £135,330. 

With regard to the four tenders, the Bridges Committee 
stated that Messrs. Cochrane and Sons were a well-known 
firm of old standing who had carried out large works of a 
similar character to that of the proposed footway. That firm 
desired, however, that a similar arbitration clause to that 
which was accepted by Messrs. Pearson and Sons in the 
Blackwall Tunnel contract should be included in their con- 
tract. The Committee agreed to this, and recommended the 
Council to accept the amended tender of Messrs. Cochrane 
and Sons, amounting to £109,500, for the construction of the 
Greenwich footway tunnel. 

When the recommendation came before the Council last 
week, notice had been given by Mr. Easton of an amendment 
proposing that the recommendation should be referred back 
to the Committee, with instructions that the work should be 
carried out by the Council’s chief engineer at his estimate of 
a sum not exceeding £100,000. In the absence, however, of 
Mr. Easton the amendment was not proceeded with. A 
further amendment was proposed by Mr. Beachcroft, that as 
the cost involved in the construction of the tunnel greatly 
exceeded the estimate approved by the Council when sanc- 
tioning the scheme, the work should not be put in hand unless 
one-third of the expenditure was forthcoming from local or 
other sources. This was seconded by Mr. Westacott, but was 
rejected after a short discussion, and on the recommendation 
of the Committee being put it was adopted by the Council. 








THE ECLIPSE SHELL ACCIDENT. 


An alarming accident, though happily followed by no 
serious consequences, nm reported as occurring on 
board H.M.S. Eclipse, at Bombay, in the shape of an 
explosion in the shell-room, which in consequence was at 
once flooded. Subsequent examination showed that three 
12-pounder shells had exploded. 

We have made some inquiries as to this, and conclude that 
it is another example of the action we reported and discussed 
in Tue ENGINEER of December 10th, 1897. At that time 
some 4in. armour-piercing shell exploded in store at Devon- 
port. In our article we gave our reasons for believing that 
the shells had been ruptured spontaneously from molecular 
action. Our main reason was that the action had not been 
sufficiently violent to suggest the bursting of a sound shell 
by true explosion of the charge, but rather the burning of 
powder after the shell had been ruptured. We suggested 
that molecular action in the act of breaking the shell had 
ignited the powder, which had burnt without power to 
project the fragments with violence, or to fire adjacent shells. 
We subsequently learned that the verdict given by the 
Government officers agreed with our supposition. The same 
reasoning applies to the case of the Eclipse explosion—that 
is to say, the explosion was confined to three shells, or it 
need not be said that there would have been a terrible and 
destructive explosion of the whole magazine. The matter Is, 
however, serious enough as itis. As we said in 1897, the 
possibility of such an incident on board ship ought not to 
exist, and effectual measures must be taken to prevent it. 
What is @ sufficient and possible danger in a land shell- 
room becomes a ghastly one on board ship. 

As yet we do not know the character of the shells. Steel 
shell, no doubt, they were, but we trust not common steel 
shell. The hardening of ee ronan, forge is apt to put 
the molecules in a condition of stress, but this we cannot 
believe could be the case with common steel shells. Suppos- 
ing them, however, to have been the armour-piercers, it 1s 
clear that tests, perhaps such as are applied to shells in the 
United States, are needed. That is to say, the shells ought 
to be exposed to sudden action of heat and cold. Something 
of this kind is now carried out, we believe; perhaps, however, 
the Eclipse réceived her armament more than a year 289 
At all events, the matter is very serious. 
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NEW TYPE WIRE GUNS. 
No, I. 


We have frequently spoken of the wire or riband guns 
now in the service, and have given various data connected 
with them. - The Royal Gun Factory has recently brought 
out an addendum to the Service Treatise on Ordnance, 
in which the most important matters dealt with are the 
descriptions ‘and drawings of the service wire guns and 
our new howitzers. As most of our readers are aware, 
the use of wire funishes a gun of a given weight with so 
much additional strength that much more energy can be 
obtained from it. For example, the gun can be made 
with thinner walls and increased length. Thus the 12in. 





guns of ordinary construction, known as “ Marks I. to VII.” 
were 328°5in. long, and delivered their projectiles, which 
weigh 850 lb., at the muzzle with 1915 foot-seconds velo- 
city, or 18,139 foot-tons energy. The wire 12in. gun, 
Mark VIII., is 445°5in. long, and delivers its 850 Ib. pro- 
jectile with 2367 foot-seconds velocity, and about 
33,020 foot-tons energy. There is a new 12in. gun, 
Mark IX., which will, it is hoped have something like 
2600 foot-seconds velocity, and 39,850 foot-tons energy, 
but it is premature to give definite figures. It will be | 
seen, then, that the increase in power in the 12in. wire | 
gun is very great. It is no doubt true that some foreign 


and B tube, being secured by shoulders, &c. The C hoop | are of ordinary form. The vent, fitted with sprin 


is screwed over the jacket, and is prevented from turning 
when in position by means of a steel pin, which is passed 
through the C hoop into the jacket, and secured by a 
screwed rivet. ‘‘ Thrust rings” are formed on the ex- 
terior of the C hoop and jacket, to secure the gun to its 
mounting. Guns are designated “right” or “left” 


according to the place they are intended to occupy, and | 
| C! recessed to receive the outer end of the “c 


are fitted with the mechanism required to work them 
from each side, when mounted asa pair in turret or 
barbette. The breech screw has a thread with six inter- 
ruptions, and is therefore locked by one-twelfth of a 
turn. 

Fig. 2 shows the breech mechanism from the rear and 


Fig. i—!2in. MARK Vill. WIRE WOUND GUN 


in vertical section. The right side of the screw is secured 
to receive a steel rack by which it is pushed into or with- 
drawn from the gun. The last two teeth at the rear end 
of this rack are made much stronger than the rest, and of 
different shape, to give the increased strength required 
for the last part of the movement in inserting the breech 
screw. The rear end of the rack itself, and a portion of 


the screw over the rack recess, are cut away to give the | 


necessary clearance for the working of a flange on the 
rack pinion. Attached to the rear face of the breech 
screw by fixing screws is a bronze end plate—A in Fig. 2 
—on the bottom of which is formed a handle for with- 


Fig 2 
12-INCH B L MARK VII] MECHANISM 
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guns, which are not of wire construction, claim equally 
high velocities, but we have satisfied ourselves that where 
this is achieved, it is done at much greater risk to an 
ordinary piece than to a wire gun. Moreover, it may be 
noticed in foreign tables that the high velocities shown 
are at times only, calculated, and fail to be realised, at 
all events as service velocities; so that, after a while, a 
lower velocity is substituted for that at first put forward. 
Apart from the adoption of the wire system, changes 
have been made in the breech action, which is now worked 
by asingle motion. It is desirable to make this clear, 
because our heavy pieces are probably served with the 
same speed and ease as some foreign guns which are 
designated quick-firing pieces. Statements of British 
armaments are further likely to be misunderstood, owing 
to the fact that, having dispensed with the metal cartridge 
i our new 6in. gun, it is proposed not to call this a 
quick-firing piece, in order to make it clear that it does 
not take the usual quick-fire metal cartridge. From the 
point of view of a store ledger this may be convenient, 
but it can hardly fail to cause general misunderstanding, 
and it seems desirable that some designation should be 
adopted which poirits to the gun being a very new and 
efficient quick-fire weapon, and not an obsolete one. 
To return to the 12in. gun, Mark VIII. Fig. 1 is from the 
official photograph showing the construction of the piece. 
he principal features to notice are the application of the 
Wire, the length of the bore, and the formof chamber. The 
lece is, as may be seen, trunnionless. The principal 
mensions and data are as follows:—Length, 445:5in.; 
calibre, 12in.; length of bore, 425°15in., or 35°429 calibres ; 
chamber diameter, maximum 16in., minimum 12°8in. 
The rifling is the. so-called polygrove, modified plain | 
section, with a twist increasing from 0 to 1 in 30 calibres at | 
the muzzle. . The weightis 46 tons, that of previous pattern | 
being 45 or 47 tons. The gun has a steel “‘ A tube” extend- | 
ing from seat of obturator to muzzle. The inner A tube is | 
Secured longitudinally to the A tube proper by means of | 
corresponding shoulders, and a steel te bush is | 
screwed into the A tube at the rear end, the breech 
bush being prepared for the reception of a breech screw. | 
Around the A tube are wound successive layers of flat | 
steel Wire, extending from the rear end of the chamber | 
to within a few inches of the muzzle, the ends of the wire | 
hae secured to steel rings provided for the purpose. 
Pag ring forming a stop for the wire is shrunk on to | 
€ A tube at the breechend. Over the wire come jacket | 
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washer and nut, and prepared for the reception of a she 
box, has, owing to the recessing of the breech screw, a 
much shorter spindle than usual. 

A tircular plate of bronze C, termed the “frame breech 
mechanism,” is attached to the face of the breech by six 
fixing screws. On the left side it is cut away to con- 
form to the shape of the breech, and it has a projection 

fip retain- 
ing,” during the pushing in or withdrawal of the 
breech screw. G is the piston of the buffer; D, ring 
earrier of bronze, with projections D! D', formed to 
give the required bearing for the breech screw when 


'‘ withdrawn; E, small steel friction roller ; F, screwed re- 





, cess for attachment of G, buffer; H, upper portion of 
| hinge bolt; I, gun-metal bush; J, friction roller; K, 
| bevel wheel; L, lower portion of hinge bolt; M, wheel 
| bevel; N, steel contact bolt; O, steel rack pinion; P, 
| metal roller frame; Q, bronze worm wheel; R, frame 


bearings ; S, handle; T, clutch; U, forked lever clutch ; 


| V, guide bolt; W, clutch pinion; X, automatic pinion. 


To open breech it is only necessary to turn the worm spin- 
| dle by hand wheel S, which, by its bevel wheel gearing, first 
| turns the breech screw round into the withdrawing posi- 
| tion, and then forces it back until firmly held by the 
| carrier, and finally swings the breech screw and carrier 


Fig.3 
9-2 INCH, WIRE,MARK VIIL(N) 25-TON 
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fig. 4. 


ORDNANCE,B.L.9-2 INCH, WIRE,MARK IX (L) 27-Ton. 
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NEW TYPE WIRE WOUND GUNS 


drawing purposes, and on the top a recess, usually filled 
by a preserving block, for the attachment of a cam lever 
for use when the usual working fails. On the right side 
of the end plate, fitting in an under cut, and held bya 
fixing screw, is a steel plate E, the inner face of which 
is cut away, so as to form an excentric groove termed 


Fig.5. 
9:2-IN. BL. MARK VII 
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9:2in. BREECH MECHANISM 

the roller path, on the side of which the friction roller of 
a crank acts in turning the breech screw. On the same 
side of the end plate, but lower down, is a steel roller F, 
with axis pin and set screw, which, in conjunction with a 
flange on the rack pinion, serves to start the obturator 
and screw from its seating. The axial vent and obturator 
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together round to their loading position, that is, clear of 
the bore, the gear being devised to carry this through 
with one continued movement of the hand wheel. 

To close the breech, reverse the hand wheel, thus first 
swinging round the carrier with the breech screw on it, 
the latter being brought truly opposite to the bore ; then 
the rack and pinion coming into action, carry the screw 
home into the breech, and the crank turns the screw round 
till it is locked, this being accomplished by one con- 
tinuous turning motion of the hand wheel. 

In some ships provision is made for automatic working 
by recoil, but a hydraulic arrangement has been sub- 
stituted in later mountings. In the event of the ordinary 
gear being put outof order the mechanism can beadapted 
for working by hand. 

Figs. 3 and 4 show the 9-2in. breech-loading wire guns, 
‘“‘ Marks VIII. and IX.” These pieces correspond to the 
gun before described ; that is to say, they are wire guns 
of greatly increased power. Their weight, however, is 
greater than that of their predecessor, Mark VIII., weigh- 
ing, 25 tons and Mark IX., 27 tons; whereas the heaviest 
previous pattern, Mark III., weighed only 24 tons. 
Mark VIII. has a muzzle velocity of 2347 foot-seconds 
and 14,520 foot-tons energy. Mark IX. is intended to 
have 2700 foot-seconds velocity and 19,220 foot-tons 
energy, the weight of projectile for each being 380 Ib. 

The remaining part of the addendum deals with breech- 
loading howitzers and 4in. quick-firing guns, and closes 
with a mathematical investigation of the strains on wire 
guns, which we reserve for another notice. 








THE USE OF MODELS IN ENGINEERING. 





Mop ts appeal in two ways to the engineering mind 
and have two separate and well-defined spheres of use ; 
they are either explanatory or experimental. In the 
first category are included all those imitations more or 
less elaborate, of things actual or projected, which are 
intended to convey clearly and forcibly certain ideas to 
minds which are not accustomed to realise the informa- 
tion conveyed by plans and technical descriptions. Such 
models, as used by engineers, have a wide range in 
variety. At the one extreme may be placed, say, 
Brindley’s cheese, which he cut in two before the Com- 
mittee of the House of Commons, and used to illustrate 
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his method of forming the Barton Aqueduct; at the 
other extreme may be instanced the fine model of the 
Manchester Ship Canal—spanned by the self-same 
aqueduct — which was exhibited a few years ago to 
familiarise the public with the extent and nature of-that 
undertaking. This was a highly finished model, some 
30ft. in length, showing the whole course of the canal, 
with all railways, streams, roads, and towns indicated 
in relief in such a way as to appeal to the non-technical 
mind in a manner unapproachable by any other means. 
Models of this class have been much employed, though not, 
perhaps, to the extent that their usefulness deserves, 
and there are indications that latterly engineers and 
inventors are recognising more fully the greater strength 
of the impressions conveyed by such means when com- 
pared with mere verbal or written descriptions. So long 
ago as 1841 Mr. J. Bailey Denton issued a pamphlet 
pointing out the advantages to landed proprietors and 
municipal authorities of having large-scale models of 
their estates, with a view to systematic drainage and 
other improvements. 

So far, it is to be feared, his advice has been little 
followed. Somewhere in the lake country—if we remem- 
ber rightly, at Keswick—there is an excellent model of 
the district which is, or used to be, much consulted by 
tourists for information with respect to the mountain 
paths; and amongst other purely geographical models 
may be mentioned that exhibited at the Antwerp 
Exhibition, showing the basins and buildings of the port, 
with the lines of railway, cranes, and other details. This 
was on a scale of ;3,, and was noticed in THE ENGINEER 
of May 18th, 1894. When Mr. Ead’s project for a ship 
railway over the isthmus of Tehuantepec was brought 
before the public some thirteen years ago, a model of the 
railway, with working pontoons, transporting a steamer 
7ft. 6in. long, was shown to many thousands of people in 
England and the United States, and no doubt served to 
bring very vividly before the mind the method in which 
it was proposed to conduct the operation of lifting the 
vessel up from the water level at one side of the isthmus, 
carrying it across by rail to the other side, and lowering 
it again to water level. 

In connection with geology and mining engineering 
there is ample scope for the useful employment of this 
manner of conveying information. In 1840 Mr. Sopwith 
exhibited a model of a tract of thirty-six square miles of 
the mining districts in the Forest of Dean. This model 
showed all the undulations of the surface, the towns, 
villages, and detached buildings, railways, coal mines, 
and iron mines. Moreover, it could be separated verti- 
cally through the centre from north to south and from 
east to west, exhibiting the geological formation down 
through the coal measures to the old red sandstone, and 
was so constructed that by lifting off horizontal layers 
the extent and position of each bed of coal was shown, 
with the extent of the workings in the different collieries. 
Somewhat on the same lines as the above was the model, 


exhibited at the Antwerp Exhibition in 1894, of Messrs. | 8 


Cockerill’s principal coal mines near Seraing, all the 
seams and fissures being shown, with the galleries and 
shafts. It may not be generally known that for a few 
shillings a geological model of London and its suburbs 
may now be obtained, on a scale of lin. to a mile, and 
covering an area of 20 miles by 16 miles. The surface 
features are shown in exaggerated relief, and on the outer 
edges are sections showing the superposition of the 
various formations. 

The Glasgow Technical Museum possesses an excellent 
model of a blast furnace with all its accessories, while 
the Salford Royal Museum has recently acquired a series 
of models showing the production and manufacture of 
indigo. Model railways and locomotives are plentiful, 
though none have exceeded in completeness the well- 
known model possessed by Mr. Leigh, of Worsley, con- 
taining as it does a 90ft. length of main line of 6in. 
gauge, with numerous sidings and branch lines, signal- 
boxes, stations, cuttings, embankments, a complete set 
of rolling stock, and every detail of a complete railway 
equipment. For lecture purposes models are a valuable 
aid, and in THe Enorineer of October 4th, 1895, is 
illustrated a fine model of Mr. Stoney’s sluices in con- 
nection with the river works on the Clyde, for the 
Glasgow Corporation. A valuable testimony as to the 
use of a model in carrying conviction to a judicial bench 
or committee is afforded by Mr. Mansergh in his recent 
account of the Birmingham water supply. Opposition 
was brought against his scheme on behalf of some parts 
of the county of Glamorgan, which, it was said, could 
only be supplied from the neighbourhood it was proposed 
to take up for the Birmingham supply. Mr. Mansergh 
had a model prepared showing the relative levels of the 
country, and on this being put before the Committee of 
the House of Lords, “‘ the Glamorganshire case was gone 
in ten minutes.” 

So far the examples enumerated have been of the class 
which we may call explanatory, or intended to elucidate 
information already known. The engineering profession, 
however, is perhaps more generally interested in a very 
different class of models—the experimental, by means of 
which itis sought to find out something desirable to 
know. The working rules which govern the use of 
materials, of columns and struts, allowance to be made 
for wind pressures, and much of the ready-made know- 
ledge which the engineer finds in his text-books, have 


been originally derived from experiments either on full- | y 


sized structures or on models; and a properly-regulated 
use of this method of investigation is of much value in 
arriving at a knowledge of the conditions which restrict 
engineering work. Engineers, like other men, are of 
different natures. Some prefer to build up theories of 
what might or should happen from theoretical considera- 
tions; others are unconvinced by theory, and prefer 
actually to test or experiment as far as possible. These 
latter are the men who will rig up a model of a roof truss 
or lattice girder with sticks, screw-eyes, and string, or will 
ascertgip the stresses on a continuous beam by building 





up a model, loading it with weights, and measuring the 
loads with a spring balance. 

The difficulty lies in approximating to the true con- 
ditions to which the actual work will be subjected. Thus 
in the elaborate models of the estuaries of rivers, con- 
structed by Professor Osborne Reynolds and Mr. Vernon 
Harcourt, although remarkably interesting results were 
obtained, it must not be overlooked that various factors, 
notably the action of the winds, could not be imitated, 
nor indeed could their force or direction be predicted. 
Caution is necessary in interpreting the results of such 
experiments on models of asmall scale. One particular 
direction in which error is likely to be introduced is due 
to the fact that materials of small scantlings, either of 
wood or iron, are likely to be of better quality as 
regards strength and freedom from flaws than are the 
larger masses of the full-sized structure. Taking, for 
example, the rules and constants for strengths of wooden 
columns, Professor Lanza has pointed out that until a 
few years ago the constants given in the text-books were 
based almost entirely upon some experiments made in 
1840 upon seventeen columns which were all cut from 
one good plank of Dantzic oak, which had been cut up 
and seasoned about a year. The largest piece tested was 
only 2in. square, and, moreover, as all the results 
obtained did not harmonise very well, ten of the columns 
were struck out of the calculations and the formule 
deduced from the results of the other seven. Since then 
our knowledge in this direction has been increased by 
experiments on larger pieces of timber, and more trust- 
worthy results obtained. The late Mr. William Hunt, 
engineer to the Lancashire and Yorkshire Railway Com- 
pany, desiring to construct a brick arch of 102ft. span 
over the Irwell at Salford, took the precaution of con- 
structing a model, of one-twelfth the actual size, of the 
timber centering. This was loaded up with rings of 
brickwork until it was proved that the design was 
adequate for the work it had to do. 

Information as to the pressure of wind on structures 
is almost entirely based on experiments with models, and 
is, consequently, trustworthy only to the extent to which 
the actual conditions are approximated. Professors Lang- 
ley and Irminger have contributed valuable information by 
their researches in this way, but engineers will probably 
revert with more satisfaction to the experiments on a 
larger scale conducted by Sir Benjamin Baker in con- 
nection with the erection of the Forth Bridge. It will be 
remembered that, along with other gauges for the registra- 
tion of wind pressure, one was used having an area of 
300 square feet, and it was found that over an area 
of this extent the recorded pressure was very little 
more than one-half of what was recorded by smaller 
gauges. Nor must Mr. Froude be forgotten. In ship- 
building it has been long recognised that experiments 
with models of hulls afford valuable information as to 
the correct design of vessels. In one case Mr. Archibald 
Denny has stated that tank experiments showed how a 
ain of a knot in speed could be obtained by an increase 
of 3ft. in the beam of a 300ft. ship, the displacement and 
other dimensions remaining the same. Not only in the 
branches of engineering referred to above, but in in- 
numerable other cases of daily practice, there are 
opportunities for investigation by means of simple ex- 
periments, and there is no doubt that results of real and 
practical value can be obtained by such a method of 
research, if conducted with due care. 








HARBOURS AND WATERWAYS. 


Thames and Severn Canal.—This canal, constructed by 
Brindley about one hundred years ago, owing to the com- 
petition brought about by the railways and consequent loss 
of traffic, had been allowed to get into such a state of 
dilapidation that in 1882 it was proposed to close the naviga- 
tion and use the site for a proposed railway from South 
Wales to London. The Bill was, however, withdrawn. In 
1894 an application was made to the Board of Trade for leave 
to close the section of the canal, twenty-six miles in length, 
between Chalford and its junction with the Thames. Con- 
siderable local opposition was raised, and the Board of Trade 
refused consent. Subsequently a public trust was formed, 
consisting of representatives of the County Councils through 
whose jurisdiction the canal passes—the Strandwater 
Navigation, the Gloucester and Birmingham Navigations, 
and the Severn Commissioners. A sum of between £15,000 
and £20,000 has been spent, and the canal is now made 
navigable throughout for barges carrying 30 tons. The 
canal commences with a junction with the Strandwater 
Canal, which connects with the Severn a little below 
Gloucester, and joins the Thames Navigation at Lechlade. 
The total length is 374 miles, and in this distance there are 
no less than forty-four locks and fifty-seven bridges, and a 
tunnel through the Cotswold Hills nearly two miles in 
length, about half of which is through solid rock. The total 
rise by means of twenty-eight locks at the western end is 
241ft. Water is supplied at the summit levels by pumping 
from a well. This canal will no doubt be of local advantage, 
but it is doubtful if any considerable amount of through 
traffic between the Thames and the Bristol Channel can be 
counted on, as for this it has to compete with coasting 
steamers, the more direct line of the Kennet and Avon 
Canal, which goes to Bristol from the Thames at Reading, 
and the Great Western Railway. 

Canadian canals.—It is anticipated that the improvements 
which have been going on for some years past in opening out 
the canal system between the Great Lakes in the North West 
of Canada and the Saint Lawrence will be completed this 
ear. From the head of Lake Superior to the tide water of 
the Saint Lawrence there is now an uninterrupted waterway 
of 2700 miles, a very large outlay having from time to time 
been incurred in overcoming the hindrances to the naviga- 
tion, and in making artificial cuts to overcome the falls at 
Niagara, and the rapids at other places; and more recently 
the canal and creek on the Canadian side at Sault St. Marie 
have been constructed. At present a considerable portion of 
the produce of the Dominion finds its way to this country 
over American waterways and through American ports. Of 
the through freight 561,949 tons are carried by United States 
vessels, and only 290,077 tons pass down the Saint Lawrence. 
It was to avoid complications with the United States autho- 





rities, and to free Canadian traffic from American contro] 
that the Sault St. Marie Canal and Creek was constructed in 
1895 at a cost of £800,000. This creek is the largest cana] 
creek in the world, its dimensions being 900ft. in length, 6oft 
in width, with a depth of 22ft. of water on the sill. ‘ 

It is now over a hundred years since canal navigation was 
firs; commenced in Canada, and since that time over 
£20,000,000 has been spent in inland navigation. Durin 
the last ten years the waterway of the Saint Lawrence from 
the Straits of Belle Isle has been ones and deepened 
over a length of 43 miles, so as to give a depth of 27ft., and 
the tonnage of vessels which can navigate the river has been 
increased from 300 to 5000 tons. From the Saint Lawrence 
to Lake Superior the ruling depth at the present time is only 
9ft. This is being increased to 14ft., and the creeks are 
being enlarged to 270ft. in length and 45ft. in width. The 
canals which lie between the lower end of Lake Ontario and 
Montreal, which are now being enlarged and deepened, are 
the Williamsbury Canal, which has six locks; the Cornwall 
Canal, 114 miles long, which overcomes the Long Sault 
rapids, and has also six locks; Lake Francis, 32? miles long, 
which has had to be dredged in places; the Beauharnian 
Canal, from Lake Francis to Lake Joseph, which was con. 
structed in 1842, is to be superseded by a new cut, 14 miles 
long and 100ft. wide, called the Soulanger Canal, which will 
have four locks with a drop of 87ft. The Lackine Canal, which 
connects Lake St. Louis with the deep water at Montreal, 
and has five locks, is already of the requisite size and depth, 
The aggregate length of these canals is 71 miles and the 
height overcome 551ft. The reconstruction of the locks and 
deepening of the waterways has been in operation for the 
past three years, the estimated cost of the work being 
£2,000,000. 

Although the increase in depth to 14ft. will be of immense 
advantage to the navigation, this will not be sufficient to 
enable cargo to be carried in one bottom from the Great 
Lakes to this country. If this could be accomplished the 
saving in time in the journey and the transhipment now 
necessary would enable such a reduction of freight to be 
made as would without doubt give an immense stimulus 
to the opening out of the provinces of Western Canada, 
where in addition to rich lands productive of wheat and 
other food, and forests producing timber, there are large 
deposits of gold, copper, nickel, and iron. Ninety per cent, 
of the traffic along the Great Lakes consists of grain, timber, 
coal, and ores. For a long period past it has been in con. 
templation to open out a shorter route between Montreal and 
the Upper Lakes, and save 430 miles, or half the distance, by 
the long round by lakes Ontario and Erie. More than forty 
years ago works were commenced for opening out a water- 
way direct from the St. Lawrence to Georgian Bay, which 
communicates with lakes Huron and Superior, but owing to 
financial and other troubles which arose at tke time the 
work was stopped. In 1894 a charter was grented to the 
Montreal, Ottawa, and Georgian Bay Company for the 
construction of a system of canals, and it is expected that 
there isa fair prospect now of this scheme being carried out, 
and thus opening out the finest stretch of navigation on the 
American continent. The proposed route would commence 
at Montreal, and traversing the Ottawa River for 42 miles, 
then pass through Mattaw River, Lake Nipissing, and the 
Trench River, to the Georgian Bay. From here both Lake 
Huron and Lake Michigan are both open water, and by pass- 
ing through Sault St. Marie Canal, Lake Superior is reached. 
The distance between Montreal and Georgian Bay is 430 miles, 
but to open this out only 29 miles of locks and canals is 
necessary. 

The total saving in distance by this route, from the extreme 
end of the lakes to Liverpool, would be 900 miles as compared 
with that by the Erie Canal and New York. 


New York.—Amongst the River and Harbour Bills which 
have been brought up by the Government before the Legisla- 
ture at New York is one for authorising an expenditure of 
about a quarter of amillion of money towardsa total estimated 
cost of £700,000 for increasing the depth of the navigable 
channel up to New York from 30ft. to 35ft. at low water over 
a width of 1500ft. A grant has also been made of about 
£63,000 towards completing the 26ft. channel in the Delaware 
up to Philadelphia. 

Amsterdam Canal.—The Dutch Government are taking 
steps for the improvement of the Ymuiden Canal connecting 
Amsterdam with the sea. The width of the canal is to be 
increased so as to allow of the passage of vessels having 69ft. 

This work is estimated to cost over half a million of 
pounds, and will occupy ten years in completion. 

New South Wales.—A new suction dredger, constructed by 
Messrs. Seymour and Co., Renfrew, for the New South 
Wales Government, arrived recently at Sydney in seventy 
days from the Clyde. This dredger, named the Antlean, has 
been specially designed to dredge in shallow water for the 
purpose of deepening the water over the part which obstructs 
the entrance to some of the harbours. The length of the 
vessel is 165ft., and beam 35ft., and draught, when loaded, 
5ft. The speed is 94 knots loaded, and 10} light. Steam 
is provided for 650 indicated horse-power. The dredger has 
been designed to pick up her load while under steam, the 
suction pipes trailing on the bottom while the vessel steams 
slowly over thebar. The ~ lling engines are of the triple- 
expansion type, having cy oe 10in., 15in., and 26in., with 
16in. stroke. Each sand pump is driven by compound 
engines, having cylinders 10in. and 20in., with 12in. stroke. 
Suction dredging has been very successfully applied in New 
South Wales during the last ten years in deepening the rivers 
and harbours and raising large tracts of low swampy land by 
conveying the dredged material through pipes for distances 
varying from a quarter to three-quarters of a mile, the cost 
averaging about twopence per ton. 

Vera Cruz.—The contract for the construction of the new 
harbour works at this port, which was placed in the hands 
of Messrs, Pearson and Co, between three and four years ago, 
has made considerable progress, and the port is beginning to 
reap the advantages of the improved accommodation for 
shipping. The new harbour occupies an area of 420 acres, 
the greater part of which has now been rendered safe for 
vessels. The north-west breakwater is all but completed ; 
the south-east breakwater is finished to about high-water 
level, and the north-eastern wall is approaching completion, 
the total length of the three breakwaters being two miles. 
About three-quarters of a mile of quays has been completed, 
anda steel jetty, 600ft. long and 73ft. wide, is now available for 
deep draught vessels to discharge their cargoes. The harbour 1s 
being dredged to a depth of 28ft. at low water, with a central 
channel of 33ft., which also extends round the quays. The 
quays are to be fitted with an hydraulic installation, and 
warehouses and sheds to be erected. 
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THE JUNGFRAU RAILWAY. 
(Concluded from page 167.) 
Tue maximum speed of trains on the Jungfrau Rail- 
on gradients exceeding 15 per cent. will be 
g kiloms. per hour, on gradients less than 15 per cent., 
8:5 kiloms. per hour. Surveying was begun last summer. 
A topographic map is being made of the neighbourhood 
through which the line will run, and a sufficiently large 
number of triangular points will have to be determined on 
both the north and south sides of the Jungfrau range, in 
order to be able to check the position of the tunnel axis. 
This topographic map, with both horizontal and vertical 
curves according to the configuration, is set out photogram- 
metrically and with the theodolite. The exact position of 
the alignment can only be finally decided upon after the 
surveys have been completed, and it is expected that during 
the present summer they will be carried out as far as the 
Jungfraujoch. The Concessionnaire for the Jungfrau Rail- 
way has the water power of the Black and White Liitschine 
at Burglauenen and Lauterbrunnen at his disposal. At 
least 3000-horse power® can be taken off the Black Liitschine 
within a distance of 750m., and from the White Liitschine 
1500-horse power in a distance of 700m. But although the fall 
of the Black Liitschine is nearly three times as great as 
that of its sister torrent for about the same length of 
its course, yet, for reasons which will be mentioned, the 
works in Lauterbrunnen will be carried out first. To avoid 
as far as possible ra | interruptions in the working arrange- 
ments, it is intended that, as soon as the turbines at Burg- 
lauenen are erected, the current conductors for the line 
Burglauenen-Scheidegg are to be got ready and then put up. 
If we accept as the greatest strain on the power plant a period 
when three trains will be going up and simultaneously three 
trains coming down, each with its full complement of 
passengers, or about 400 in all, then the maximum supply 
required from the power station will amount to about 
1400-horse power. We arrive at this figure as follows :—(1) 
Power given off by secondary conductors along the line to 
the rolling stock, 667-horse power; (2) lighting the tunnels, 
50; (3) lighting six carriages, 8 ; (4) lighting the stations and 
lift 200 ; (5) warming six carriages. If the external tem- 
pereture be — 3 deg. Cent., the required temperature of the 
car + 17 deg. Cent., and the speed of the train 8 kiloms. per 
hour, then each carriage will require about 20 effective horse- 
power, or altogether 120. Total power to be given off by 
secondary conductors 1045-horse power. (6) We take the 
working loss in the secondary conductors as 10 per cent., in 
the transformers as 6 per cent., and in the primary conductors 
as 10 per cent. The power station must therefore be so 
designed as to give off 1325-horse power; (7) power to be 
supplied gratuitously to the parish of Lauterbrunnen 50-horse 
power ; total horse-power 1375. 
Estimate of Costs. 


way 











]. Administration: Application for concession and Francs. 
gemeralexpemees .. .. -. os sc ce co os 200,000 
2, Cost of financing the undertaking .. .. .. .. .. 300,000 
(The interest on the building capital can with cer- 
tainty be paid out of the receipts while building.) 
3. Expropriation and purchasing rights: Cost of land, 
water power, estimates and legal expenses .. .. 60,000 
4, Substructure— Francs. 
Preliminary Alig an 30,000 
Open competition oes 40,000 
Surveys ee ae ee ee eee 60,000 
Building management and detail plans . 180,000 
Open line, 2470m. .. .. «2 «. es 189,000 
Tunnel, 10,400 m. at 350f. .. .. .. 3,640,000 
Masonry lining will probably not be re- 
quired, on account of the favourable 
nature of the geological formation. 
Nevertheless, for any masonry re- 
quired, extra material to be removed, 
Ce ee ee a eee 750,000 
Refectory at MénchStation.. .. .. .. 200,000 
Headings for ventilation and disposal of 
tunnelled material .. .. .. . 110,000 
Ventilating and boring plant . 70,000 
Roads and paths * a Era ae 20,000 
Ballast, 13°2 kiloms. at 3000f. per kilom... 105,600 
Insurance payments and sundries .. .. 180,000 
——— 5,574,600 
5. Permanent way: 13°2 kiloms. rails, including points 
and crossings, at 42,000f. perkilom... .. .. .. 554,000 
6. Buildings and stations : Waiting-rooms, carriage sheds, 
workshops, restaurants, stations for transfurmers, 
SE I xc. és, ak cs on ee 08. 8 180,000 
7. Power stations at Lauterbrunnen and Burglauenen .. 800,000 
8. CRMOEMEICS ues | os ve. 08) oe. 40 100,000 
9. Rolling stock and machinery, &c.: Rolling 
stock, including spare parts nite ae 235,000 
Electric machinery at power stations 140,000 
Primary current conductors. . se <e 165,000 
Secondary ,, aa oe ae. es 185,000 
Lighting installation of buildings, tunnels, 
stations, and carriages .. .. .. .. 20,000 
Machinery for lift to the Jungfrau sum- 
mit eee a a are 26,000 
Carriage of machinery, &c., and crecting 
Ce ae ee ee ee ee 50,000 
821,000 
10. Lift fer passengers .. 15,000 
11. Furniture a 60,000 
Total .. 8,800,000 
12. Unforeseen items 1,200,000 





Total building costs... .. .. «. «see 

r, including lift, about 780,000f. per kilometre of the line. 
Traffic.—According to the tabulated annual reports of the 
steamboat companies on the lakes of Thun and Brienz, the 
present traffic is almost ten times as large as that of 1843, 
while the receipts have grown from 48,000f. to 477,322E. 
The same extraordinary improvement in traffic is reported 
by the Bernese Oberland railways. Since 1891, when the 
line was opened, the number of passengers has increased 
from 130,832 to 196,922, or by about 50 per cent., and the 
dividend paid has consequently risen from 3°28 per cent. to 
6°3 per cent. On the Wengern Alp Railway, during the 
three years it has been open to traffic, the number of 
passengers has also increased by about 50 per cent., i.ec., 
from 37,742 to 56,555. It is evident, moreover, that this 
rising tendency in the traffic returns will continue for a 
number of years. At the same time we will not take such 
an extraorcinary development as the basis for our calcula- 
tions, but assume that by the time the Jungfrau Railway is 
completed only 60,000 travellers will visit the Wengern Alp, 
and that of these 20,000 will go as far as the Kiger Glacier, 
2500 to the Grindelwald View, 2000 to the Kiger Station, 
4000 to the Ménchjoch, 5000 to the Jungfraujoch, and 10,000 
to the Jungfrau summit. As a matter of fact, however, the 
Kiger Glacier is even now visited annually by at least 30,000 
ersons. The number of travellers to the intermediate stations 
as been estimated at a very low figure, as it is probable that 
these places will only be frequented at times when the summit 
of the Jungfrau is clouded over—see Dr. Maurer’s report. 
It has been observed on the Wengern Alp Railway that on an 
average about 50 per cent. of the sitting accommodation is 


10,(00,000 





* 1°36-horse power = 1 kilowatt, 





occupied, and if we take the capacity of a Jungfrau train at 
80 persons, it will be seen that, for the annual total of 23,500 
passengers—not reckoning those going to the Eiger Glacier— 
and 40 passengers in each train, some 600 trains must be run 
in each direction. The season lasts only four months, or 122 
days, from June Ist to October 1st, so that five trips must be 
made daily each way, and if the seating accommodation is 
fully occupied, 400 persons can be forwarded to the summit 
and back. For this performance three sets of trains are 
required, but in the estimates a fourth or reserve train is 
included. If we include “specials” between Scheidegg and 
Eiger Glacier, we have, as basis upon which to calculate the 
working expenses, an annual traffic of about 21,000 train- 
kilometres. . 

Working expenses.—Assuming these figures to represent 
the traffic to be expected, we obtain the following working 
expenses. In consideration of the unusual local conditions, 
the salaries of the officials are taken as considerably higher 
than is the case on the Mount Saléve and Gornergrat lines. 
The former of these reckons only 1-50f. per train kilometre, 
and the latter 4f., while we have allowed as much as 7f. 

F \ 
1. General Administration: Remuneration of board of sa 
directors, salaries of managers and assistants, travelling 








expenses, stationery, taxes, advertising .. .. .. .«. 42,000 
2. Maintenance and control of line: Maintenance of per- 

manent way, including wages of men; maintenance of 

buildings, waterworks, and electric conductors; clearing 

away snow and ice; maintenance of stock in hand; 

lighting and heating ; officeexpenses .. .. .. .. .. 18,000 
3. Traffic expenses : Station employés, engineers and guards, 

uniforms for same, office expenses, stationery, time- 

tables, sundries +e ee Dike as oe Se. nee a ae. Cre 
4. Running expenses: Wages of employés, maintenance of 

rolling stock and plant, lighting and heating, renewals 

and maintenance of stock, office expenses, sundries 26,000 
5, Various expenses: Rents, legal expenses, fire insurance, 

insurance against accidents, compensation, medical 

officer, subscription to relief fund .. oo. ee -. 28,000 
6. Observatory expenses .. .. .. «2 os co ee 6,000 
Total net working expenses .. .. .. «2 os oe «+ «+ 150,000 
For the renewal and reserve funds 5000f. per kilom., or five 

times the amount generally estimated.. .. .. .. .. 60,000 
Total .. . 210,000 


Conclusion.— Some important expeditions have since been 
made over the ground to be covered by the railway, especially 
during the past year; the technical side of the question has 
been more thoroughly examined, and it has been decided to 
increase the estimate of capital required by two million 
francs. We would call attention to the fact that the water 
power of both Liitschinen has now been definitely acquired. 
We have therefore at our disposal some 1500-horse power at 
Lauterbrunnen, and over 4800-horse power at Burglauenen, 
or a total of more than 6000-horse power. Let the traffic 
increase as it may, then, we have more power than we shall 
require for all future times, and we shall not be compelled 
to use steam as an auxiliary—as has been the case with 
other undertakings—if the traffic grow rapidly. The above 
figures are based on the volume of water going down the 
Black and White Liitschine at times of low water. Now 
it is well known that in the case of both these mountain 
streams the body of water increases in the same ratio as the 
season advances. The further we get into summer the 
more does the ice on the glaciers melt, and the 
more abundantly are the streams fed. The warmer 
the summer is, the more numerous will the throng of 
tourists be, but the greater also the quantity of water in 
the mountain torrents, and, consequently, the power at 
disposal. For the haute saison we can thus safely depend 
on having much more than 6000-horse power, and we lay 
stress on these facts since, in the case of the Mount Saléve 
railway, from which we can learn much for our own under- 
taking, the conditions of the water supply are a very sore 
point. When making an inspection of the water power at 
Burglauenen some time ago we came to the conclusion that 
the canal should not be built along the side of the rocks—on 
the left bank of the Black Liitschine—but rather that it 
would be advisable to make a tunnel for it the whole way 
down. This would certainly increase the outlay, but we may 
gain an equivalent by a proportionate increase of efficiency. 
If we find that with 3000-horse power we have sufficient 
power for the Jungfrau Railway for all future contingencies, 
nothing will prevent us from using the surplus of 3000-horse 
power for other purposes. As a matter of fact, the Oberland 
lines have already expressed a wish to enter upon negotia- 
tions with us, since they contemplate replacing steam by 
electric locomotives. Then, again, there is a prospect of 
introducing a new industry into the Liitschinen valleys 
during the winter months. This would itself require about 
3000- horse power, and gives promise of paying suffi- 
ciently well to justify our materially reducing the sum 
set down in our estimate for the Burglauenen works. 
Our first plan was to carry the conducting wires from 
Burglauenen in the direction of Grindelwald to within about 
24 kiloms. of the village, and then to turn up to the right 
towards the little Scheidegg; but we have now decided to 
build the power station at Lauterbrunnen first, as that can 
be completed within a year, while the building of the Bur- 
glauenen Station requires twice that time. Later on direct 
communication will be established between the two primary 
plants, so that, should for any reasons an interruption take 
place at the one, the other can at once be set going. Thus 
we avoid any disturbance in the traffic, or, by working both 
plants together, we are in a position to meet any demands 
the heaviest season may impose upon us. The public com- 
petition we have announced will, it is to be hoped, enable us 
to avail ourselves of the very latest improvements in 
engineering science and its applications. The system of 
electric motive power as used for the last three years on the 
Mount Saléve Railway would most probably suffice for our 
own undertaking, but we hope that, owing to the competition, 
the genius of inventors will be stirred to fresh efforts, and 
that the result will be a step forward in the right direction, 
which may be seen in new designs and improvements in 
various branches of engineering, and which, in their applica- 
tion to the Jungfrau Railway, will also benefit our own 
undertaking. We have received no less than 145 applica- 
tions for particulars of the competition. Of these 47 are 
from Switzerland, 44 from Germany, 14 from America, 11 
from England, 11 from Italy, 7 from France, 5 from Austria 
and Hungary, 2 from Holland, and 1 each from Belgium, 
Servia, Russia, and Algiers. 








ALMANACS, DIARIES, &c. 


WE have to thank the Blackman Ventilating Company for a 
neat pocket note-book. Incorporated with the note-book there is 
some useful information in connection with fans, and there is a 
self-opening memo, tablet, so that there is no difficulty in finding 
one’s place, 





THE ENGINES OF H.M.S. GOLIATH. 





Tue vessel, for which the very fine engines we illustrate 
on pages 184 and 185 have been constructed by Messrs. John 
Penn and Sons, of Greenwich, it will be remembered by our 
readers, is one of the six battleships of the naval programme 
of 1856, sanctioned for construction ; three of which were to 
be built in the Royal Dockyards and three by private contract. 
Of the three dockyard-built ships, the first keel plates of the 
Canopus—the typical ship—and the Goliath, were laid on 
the same day, January 4th, 1897, the former at Portsmouth 
and the latter at Chatham, and both were to have been com- 
pleted in twenty months; but the engineers’ strike inter- 
vening, their construction was considerably delayed—so 
much so, that the Goliath was only launched at the end 
of last March, and is but now preparing to undergo her 
steam trials. 

To appreciate the work to be done by her engines in 
driving her through the water at the contract speed of 
18} knots an hour, we will, before giving particulars of them, 
repeat the vessel’s principal dimensions. These are:—Length 
between perpendiculars, 390ft.; breadth extreme, 74ft.; and 
loaded displacement, 13,000 tons; at which she will have 
a@ mean water draught of 26ft., and a freeboard of 22ft. Gin. 
forward and 19ft. aft. The Goliath will be propelled 
by twin screws of 16ft, 9in. diameter, driven by two 
independent sets of three inverted cylinders triple-expan- 
sion engines of 13,500 collective indicated horse-power, one 
set of which we illustrate in the two views we give. As these 
show to perfection, in both the front and back elevation, the 
complete arrangement of the various parts of this fine example 
of a modern battleship’s propelling engines, we need only 
give the dimensions of those parts in which the power deve- 
loped is transmitted in propulsive effect to the ship through 
the medium of her twin screws. 

The engine cylinders, whose disposition, as shown in the 
illustrations, is high, intermediate, and low pressure—the high 
pressure being forward—are 30in., 49in., and 80in. diameter, 
respectively, each with a piston stroke of 4ft. 3in.; their steam 
distributing valves being of the piston type to the high and 
intermediate-pressure cylinders, while the low-pressure 
are fitted with ordinary double-ported flat slide valves; a 
peculiarity in the arrangement of these valves being that 
they are all disposed on the inner sides of their cylinders, 
thus bringing the valve gears within the length of the engine 
bed plate, instead of the high and low-pressure gears being 
beyond it, as mostly hitherto arranged. 

Each cylinder of the Goliath’s engines, it will be noted, is 
supported at the back by a strong cast iron double-legged box 
column, to which the piston-rod crosshead guide is bolted; 
and in front by two round forged steel columns, all of which 
are firmly bolted to and carried by the strong cast steel main 
bearing frames, which, being connected together by short- 
distance pieces, form the bed plate of the engines; this 
latter being in turn carried by and firmly secured to its seat- 
ings formed in the framework of the ship. The crank shafts 
of the engines are of steel and hollow, 16}in. diameter in the 
bearings, and are made interchangeable. Each set of engines 
has its own air pump, 30in. diameter and 20in. stroke, worked 
off the low-pressure piston-rod crosshead as shown; and an 
oval-shaped brass surface condenser, with a tube cooling sur- 
face of 7250 square feet; the cooling water which passes 
through the tubes being supplied by centrifugal pumps, 
having 3ft. Gin. diameter impellers driven by independent 
engines. 

All the cylinders of the engines are steam jacketed, and 
are fitted with cast iron liners, a special feature in the 
design being that each engine in the set is entirely indepen- 
dent, its cylinder being allowed to expand at will, so as to 
prevent distortion in shape when heated. The tunnel and 
propeller shafts are of compressed steel, 154in. and 164in. 
diameter respectively; the thrust blccks being fitted with 
horseshoe collars lined with white metal. Each set of 
shafting drives a four - bladed screw propeller, the boss 
being of gun-metal and the blades of manganese bronze, 
the latter being adjustable for pitches between 19ft. and 21ft. 

Steam will be supplied to the Goliath’s engines by twenty 
water-tube boilers of the latest improved Belleville type, 
fifteen of them being made up of nine elements, and five of 
eight elements, with 44in. diameter tubes; each boiler being 
also fitted with an economiser, or feed- water heater, 
ten of them having six and the remainder seven elements 
in each, made up of 2fin. diameter tubes, and put together 
with junction boxes in the same way as the elements of 
which the boilers are composed; these economisers being 
placed in the uptake of each boiler, and delivering the feed- 
water to it at a temperature of 240 deg. to 250 deg. Fah., 
according to the way in which each boiler is worked, 
thereby increasing its evaporative efficiency. Each boiler 
has but one furnace, the total grate surface in all being 1050 
square feet, and the heating surface 33,780 square feet, the 
working pressure being 300 lb. per square inch, which will be 
reduced at the engines to 250 lb. 

The Goliath will be supplied with the usual auxiliary 
machinery now found in all first-class battleships, a portion 
of which will be of Messrs. Penn’s own manufacture, and 
will include the main and auxiliary circulating pumps and 
engines, fire and bilge pumps and engines, hotwell and drain- 
tank pumps and engines; fans and engines for ventilating 
the ship and engine-rooms, and those for use in the boiler- 
rooms; the remaining machinery required, such as the boiler 
feed pumps, air-compressing pumps, steering engines, «c., 
being supplied by outside specialists. 








A New Form or Execrric Lamp, recently invented by 
Prof. Nernst, was described by Mr. J. Swinburne at a meeting of 
the Society of Arts recently. Its essential feature is a little rod 
of refractory material, mainly thoria, supported between two 
platinum electrodes. Such a substance at ordinary temperatures 
is a non-conductor of electricity, but when heated it becomes an 
electrolyte. Professor Nernst’s lamp, therefore, when required for 
use, is first gently heated until it begins to conduct ; the current 
then passes and further heats the rod until it attains a tempera- 
ture of int incand and gives out a beautiful white 
light. An automatic lamp, designed by Prof. Nernst, is lighted 
simply by turning a switch, in which the required heating of the 
rod is effected by means of a platinum resistance arranged close 
to it, which is automatically cut out as soon as the rod becomes 
hot enough to conduct. The consumption of energy in this lamp 
Mr. Swinburne stated to be about 14 watts per candle, including a 
small series resistance, which is requi to correct some in- 
stability in running on supply circuits caused by the resistance of 
the s decreasing with rise of temperature. The life of the 
lamps, he said, was at present about 500 bours in good examples. 
A company is being formed with a capital of £320,000 to work the 
invention, and an influential board of directors has been formed 
with Mr. James Swinburne as consulting engineer. 
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BURRATOR RESERVOIR, PLYMOUTH WATERWORKS 





BURRATOR RESERVOIR. 


In previous issues we have given detailed accounts of the 
Burrator reservoir of the Plymouth Corporation, which was 
finished some four months ago. We are now able to give a 
reproduction of a photograph taken of the reservoir full of 
water. The filling was completed at the end of January. 
The view shows the promontories formed by Longstone and 
by the quarries below the new Sheepstor road, and the two long 
reaches—one to Sheepstor Dam and the other beyond Head 
We'r. The reservoir has been emptied several times after 
being allowed partially to fill, so as to get rid of any element 
of impurity, and the valves have since been open for weeks 
at a time to keep the water balanced ai a certain level. 
During January the large amount of 10in. of rain are 
reported to have fallen over the watershed. The reservoir 
when full contains some 650 millions of gallons. 








DOCKYARD NOTES. 


Tuts week's Le Yacht contains an article by Lieutenant 
Emile Duboe upon the submarine boat. It is illustrated by 
a photograph of the boat in a torpedo store; of the boat 
immersed with the cupola alone above water; and, finally, a 
very novel photograph of the interior of the boat. There is 
a good deal of descriptive matter in the article, but nothing 
particularly novel on the subject. Lieutenant Duboc does 
not trouble himself much about the boat’s “eye.’’ He 
seems to hold the opinion that such fire as a boat may be 
exposed to when popping up to see the target is a negligible 
quantity. There is a good deal in the article about the 
splendid stability of Goubet No. 2. The article ends with 
the remark that the submarines can be built in three months, 
and carried about on shipboard. VProbably the gist of it lies 
here. Nothing is said about it, but the real French dream is 
a retreating French fleet leaving behind it its submarine 
boats to sink the pursuing English. 





THe French destroyer Durandal has recently been 
launched ; and the Hallebarde will soon follow suit. These 
craft are much heavier than our destroyers, and are really a 
cross between destroyers and catchers. They are to carry 
two rather lofty masts. A peculiarity of the design is a 
wood “buffer” in the bow, much like an immature spar 
torpedo. This is in case of a collision. 


Tae French battleship Formidable has at last had the 
armour placed upon the central redoubt which has replaced 
the old barbette. We have already described this redoubt. 
Another change effected is the removal of the after military 
mast, and the substitution of a signal mast in its place. 
Only @ year or so ago this mast was tinkered with; a year 
hence possibly it will be altered again. 








Tue Terrible, after spending some months at Portsmouth 
doing nothing in particular has been put on troopship 
duty. She takes out the new crew of the Royal Oak. 





THe Japanese cruiser Kasagi will arrive at Portsmouth 
about March 20th next. Like the Takasago, she will only 
pay a flying visit. 





Tur new German ironclad Kaiser Friedrich der Dritte has 
a top less on the foremast than the plans show her with, 
her foremast being almost identical with that of the Hertha. 
Otherwise she isnot unlike the plans. This is something by 
way of beinga record ; the French Charlemagne, for instance, 
or the reconstructed Italian Dandolo, bear hardly any resem- 
blance at all to = usually current of them. Between 
the ship as designed and the ship as she actually becomes 
there is generally a pretty wide margin. 








A Brit has been deposited by the North-Eastern Railway 
Company to obtain powers to purchase land at Northallerton with 
a view to the construction of important goods sidings. 








IMPROVEMENTS IN FOUR-CRANK MARINE 
ENGINES AND THEIR AUXILIARIES. 


At the last meeting of the Institution of Engineers and Ship- 
builders in Scotland, held in the Institution’s Rooms, Bath-street, 
Glasgow, Mr. John Thom, consulting engineer, Glasgow, sub- 
mitted a statement referring to marine engines with four cranks 
and having certain other features of a special nature. Four-crank 
engines, the author said, being better adapted for quick running 
and large power than the three-crank type, were now coming into 
more general use for both small and large steamers. He had of 
late been engaged in the design, construction, and fitting of 
upwards of twenty sets of four-crank engines with special featnres, 
and he proposed giving a short description of these and of their 
auxiliaries. He showed drawings illustrating a set of four-crank 
engines capable of developing over 600 indicated horse-power 
made by Messrs. Muir and Houston, Limited, of Kinning Park 
Engine Works, Glasgow, and also gave in tabular form particulars 
of sizes and results from a number of other engines of the same 
type with which he had had to do, 

To reduce the overall length of engines of the type in question 
so that they might occupy the same space as the equivalent three- 
crank engines, they were fitted with the “Parole” type of piston 
and slide valves. These valves were designed so that one piston or 
slide valve could distribute the steam to two cylinders. By means 
of this a ement the valve gear was reduced to two sets with 
four excentrics, instead of four sets of gear with eight excentrics. 
In all the engines, the two forward cranks were placed diametri- 
cally opposite each other, and the two after cranks in the same 
relative position to each other, but at right angles to the two 
forward ones. This was found to be by experience the best arrange- 
ment for reducing vibration; and when the pistons working in 
opposite directions were made the same weight, it was found that 
no other precaution was necessary to produce a smooth-running 
engine. This arrangement of cranks was also necessary for the 
steam distribution by the “‘ Parole: type of valves, a fact which 
the author peste to explain by means of reference to figures 
of the engines and of the valve details. 

The piston valve for distributing the steam to the high-pressure 
and intermediate-pressure cylinders was divided in the centre, and 
the two parts were rigidly bolted together; the high-pressure face 
having inside lap. The steam was admitted from the main steam 
pipe to the inside of the valve, through the centre port in the high- 
pressure cylinder, and was exhausted from this cylinder at the 
outer edges of the valves into the valve casing. The intermediate- 
pressure face had outside lap, and the exhaust steam from the 
high-pressure cylinder was admitted direct from the casing to the 
intermediate-pressure cylinder. It then exhausted from the 
intermediate-pressure cylinder in the usual manner, through the 
port to the low-pressure casing by a pipe at the back of the engines, 
this being the only pipe connection on the main engines besides 
the main steam and exhaust pipes. The high and intermediate 
cylinders were bolted together at the centre of the valve casing, 
which was bored out to receive the liner for the piston valve to 
work in, This liner had no ports at the side, so that if the piston 
valve was too easy to fit, it could be lined up to the faces by insert- 
ing a sheet of tin between the two parts of the valve. 

The slide valves for distributing the steam to the two low- 
pressure cylinders were not bolted rigidly together, like the high- 
pressure and intermediate - pressure ones, but were e self- 
adjusting, since it was more important tohave them perfectly steam- 
tight. This adjustment was attained by casting a circular projection 
on the back of each valve casing, the one to slide inside the other, 
thus forming an expansion or slip joint, which was kept steam- 
tight by two Ramsbottom rings. When there was no re in 
the casing the valves were kept up to the faces by four spiral springs 
fitted into the bosses at the corners of the valves. This slip 
joint formed a perfect pressure relief ring, since it ee! left the 
corners of the valves exposed to the receiver pressure, which, with 
the assistance of the four springs, was just sufficient to press the 
valves properly on their working faces. 

The after low-pressure valve had lap inside on the steam admis- 
sion edges, while the forward low-pressure valve had lap out- 
side, The steam was admitted from the low-pressure casing throngh 
the sides of the valves, no admission port corresponding to the 
port in the high-pressure cylinder being necessary. Only one 
exhaust port and one exhaust pipe were required for the two low- 
pressure cylinders, The after low-pressure cylinder had no exhaust 
er the exhaust steam from that cylinder ing through the 

y of the valves into the exhaust port of the forward low- 
pressure cylinder, and thence by the single exhaust pipe to the 
condenser. These valves were connected to the valve spindle in 
the same manner as a locomotive slide valve by a band passing 
round the cylindrical projections on their backs, In a large set of 
twin-screw engines of 3500 indicated horse-power, made by the 
Fairfield Shipbuilding and Engineering Company, Limited, two 
spindles were used, one passing through each valve, and two being 
connected by means of a T-piece on the valve spindle, each spindle 
being thus kept clear of the slip joint. 





The author then explained how it was necessary that there 
should be a reversal of laps on the high pressure, intermediate. 
pressure, and low-pressure valves in order to give the reverse 
action to the pistons, after which he proceeded to refer to the 
pumps, feed-heaters, and other auxiliaries. The set of engines 
specially under notice, those by Messrs, Muir and Houston, had 
originally been made with a feed-heater in the exhaust pipe, and 
with the main feed pump driven in the usual manner from the air 
pump levers, A ‘‘ Lamont” patent simplex pump was used as a 
stand-by feed donkey ; and as the latter, working at fifteen strokes 
per minute, had a much less injurious effect on the feed-check 
valves than the main feed pumps—with the engines running up to 
166 revolutions per minute—the pump was taken off the engines 
and an arrangement of heater and pumps finally adopted 
which the author then described. In this arrangement the air 
pump and heater pump were driven by levers from the high. 
pressure crossheads, The air pump discharged the water into 
the hot-well in the usual manner, from whence it was drawn 
through the feed regulator—placed on the hot - well discharge 
pipe to prevent air being drawn into the condenser, in event of 
the discharge pipe getting frag! of water—to the heater in the 
main exhaust pipe, into which it was sprayed. It then mixed 
with the exhaust steam from which it was separated, on passing 
through the heater by the centrifugal action, set up by the spiral 
arrangement, and caught in the ket at the bottom of the 
heater. From this it was drawn by the heater pump and dis. 
charged to the float tank, from which the feeder pump then drew it 
in the usyal manner, This arrangement accomplished three things : 
—it raised the temperature of the feed between the hot-well and 
the float tank 44 deg. Fah., it increased the vacuum, and it kept 
oil out of the condenser, 

It was generally conceded that the friction at the main bearings 
of the three-crank engine was less in proportion than that of the 
two-crank compound, and it might be assumed that the friction at 
the bearing of the four-crank engine was proportionately less than 
that of the three-crank triple engine. In the case of the four- 
crank triple-expansion engine, however, the power developed in 
the low-pressure cylinder varied very much with the speed. At 
low — the power develo in each low-pressure cylinder might 
be only half that developed in the high-pressure or intermediate. 

ressure cylinder, while at full speed it might be equal to them, 

n order to get the full advantage of the reduction of friction at 

the ee, the two low-pressure cylinders should be placed 
ether. 

e author then presented data respecting the results from 
several sets of engines of the type under notice, and referred in 
detail to the ‘‘Lamont” simplex feed pumps and float tanks 
referred to in connection with the Muir and Houston engine. The 
chief feature of the pump was that the steam cylinder had double 
ports at each end, similar to those of a duplex pump, which 
enabled it to reverse very quietly, owing to the compression of the 
steam at each end of the stroke. There was this difference, how- 
ever, between its action and that of the duplex pump—that if it 
happened to draw air it would still complete its stroke, but the 
piston would not strike the end of the cylinder. As generally 
arranged one ——— used as the main feed pump and the other 
as the general donkey. 

The main feed pump had double exhaust valves, one of which 
led to the general auxiliary exhaust, while the other could be led 
direct to the suction pipe of the pump, which could thus be made 
to act as a most efficient feed-heater. The special feature of the 
float tank was a spiral spring substituted for the customary back- 
balance weight. The spring was compressed to give the upward 
force equivalent to that of the balance weight, but as the float 
rose, this force, owing to the release of the spring, decreased in 
greater proportion than that of the balance weight, so that, on the 
reversal of motion, the action of the spring at the top position 
was tantamount to adding more weight to the float. A similar but 
reverse action took place at the lower position of the float. 

The independent air and circulating pumps in the case of some 
of these engines were supplied with steam direct from the boiler, 
and exhausted to the condenser or low-pressure casing. In later 
sets, however, the independent air and circulating pumps, instead of 
taking steam from the boiler for driving, used the feed pump 
exhaust for this purpose, and the exhaust was led from the air 
pump cylinder to the suction pipe of the feed pump. The float 
tank in this arrangement controlled all the auxiliaries, 

One such set of engines had been working for twelve months, and 
the coal consumption compared very favourably with that of other 
vessels with the ordinary arrangement of air pumps driven by 
levers on the main engines. The engineer of the vessel fitted 
with these engines informed the author that, when lying in the 
dock, by throttling the sea inlet and keeping fall speed on the 
pump—. ¢., only letting a little water into the pump at eachstroke 
—he could pump direct from the sea to the boiler, with the water 
heated up to 160 deg. Fah. by the donkey pump exhaust. This 
independent system farther ensured a constant vacuum when 
starting and stopping the engines, There was no overflow of 
water at the air pump discharge, and when the engines were 
stopped the winches could still exhaust into the condenser, thus 
saving a considerable quantity of water. The boiler could also be 
worked for a much longer period without being cleaned, It was 
at first difficult to conceive how the separate pumps could be as 
economical as those on the main engine, as, individually, each 
pump might take as much as five times the steam a pump on the 
main engine would take ; but the combination made the pump 
compound, by the special connection, and then all the heat not 
used in doing useful work, or lost in friction or by radiation, was 
returned to the boilers, 








CATALOGUES. 


Joseph Wright and Co., Tipton, Staffordshire. — Illustrated 
catalogue of feed-water heaters, filters, condensers, chains, Xc. 

Williamson and Joseph, Limited, Canonbury, London. — 
Illustrated catalogue of electric light fittings, fuses, switch- 
boards, &ec. 

The Hydraulic Engineering Company, Limited, Chester and 
London. Illustrated catalogue of Blake pumps for waterworks, 
sewage, &c.—This company has now the exclusive right to manu- 
facture in this country pumping engines designed under the Blake 

tents. 

Pep eto and Radford, Limited, Victoria-street, London, 8.W.— 
Illustrated price list of portable electrical accumulators and lamps. 











Tue growing adoption of the eight hours day has 
seriously affected the working of the early morning workmen's 
trains in the metropolis, The Great Eastern Company finds some 
considerable difficulty in — the passengers who now take 
the later of these trains while the earlier trains run comparatively 
light. New arrangements came into force on the 1 th inst., 
and do not seem to have met with the unqualified approval 
of the working classes, The start has been made at 
Edmonton. Including the additional train put on from January 
30th, there are now seven workmen’s trains from Edmonton to 
London every week-day morning, and by these an average of no 
fewer than persons are carried, the cost of the return ticket 
being twopence. The trains run between 4.47 and 6.21, but 
experience has proved that a very large proportion of the 
passengers travel by the last two of the series. The tickets for 
each train have a distinctive colour. Each ticket has clearly 
printed on it the train by which alone it is available. The 
tickets are issued the night previously, as well as on the morn- 
ing on which the trains run, but ngers will also be able to 
obtain on the ‘previous Saturday afternoon, for one shilling, 4 
complete set of tickets for the following week, 
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RAILWAY MATTERS. 


Tue Board of Trade has recently confirmed an Order 
ratituled the Barking and Beckton Light Railways Order, 1898, 
se the construction of light railways in the county of 


a between Barking Town and the Beckton gasworks. 


Mr. Watton and Mr. Arnold, engineers to the Llanelly 
Harbour and Pontardulais Railway scheme, have deposited the 
a d estimates of the cost for constructing this railway. The 


detaile . : ; - 

te cost will be £208,708 ; length, 194 miles. The junction 
agra ith the Swansea section on London and North-Western 
Railway. 


An important movement is taking shape in Brooklyn 

for the utilisation of the tramway lines during the night for coal 
and other goods traffic, Electric traction on the trolley system is 
adopted. Sach a scheme suggests itself as particularly feasible in 
manufacturing towns where electric traction is used in this 
country. 
Tur orders for engines and wagons for Indian railways 
w outstanding, which extend over the whole of next year, 
amount to a sum of more than £750,000. Since the beginning of 
1897 more than 2000 wagons have been ordered, some of which 
have been delivered and some are in process of manufacture, and 
about 180 engines. 

Ar Crewe the operations for the station enlargement 
have advanced rapidly. Nearly two-thirds of the earthwork is 
complete, and of the fifty-two miles of new lines and sidings, 
twenty miles are in use, About one-third of the work has been 
carried out for the tunnel bridges to pass the goods lines under 
the passenger lines. The new goods shed has been commenced, 


Tue record of railway accidents in the United States 
during December shows that there were 220 accidents, by which 
32 persons lost their lives and 183 received injuries. Defects of 
road are accountable for seven, defects of equipment for 41, negli- 
gence in operating 54, unforeseen obstructions for 10 accidents, 
while 108, or about one-half of the whole, have not been explained. 


Tue Highways Committee of the London County 
Council consider that the time has arrived for an experiment to 
be made with some system of mechanical traction on the Council’s 
tramways. With a view to obtaining the best advice regarding 
systems in vogue, the Committee recommend the Council to employ 
Professor Kennedy to investigate existing methods of traction 
other than steam and cable systems, 


To expedite the passage of trains which the increased 
pressure of traffic will necessitate, improved methods of signalling, 
such as are in universal use in this country, but which have hitherto 
not been much adopted in India, owing to the relatively small 
traffic, will have to be introduced, and additional sidings will have to 
be constructed at many of the stations to provide the means for 
the faster traffic passing the slower without interruption. 


Serious damage was recently inflicted upon rails on 
the Wabash Railway by hauling a disconnected engine at a ere 
of about forty miles per hour. Ten rails are said to have been 
broken and 772 were so badly surface-bent as to require their 
removal. The rail weighed 63 lb. per yard, and the driving wheels 
of the engine were 56in. in diameter. The road hasa rule limiting 
the speed of disconnected engines to twenty miles per hour. 


Tue train mileage for passenger trains on the Great 
Western Railway during the last half-year was 11,870,000 miles, as 
against 11,502,544 in the’ corresponding previous half-year, an 
increase of 367,456 miles. Goods and mineral trains show a heavy 
decrease. They have run during the half-year 10,331,030 miles, as 
against 10,629,116, a decrease of 298,086 miles. The total figures 
under both heads are 22,201,030 miles, as against 22,131,660 miles, 
a total increase of 69,370 miles. 


Tue New York State Railroad Commission is making 
an effort to secure power brakes for surface electric street cars, on 
which there is used at present the ordinary hand brake. With the 
increased speeds and the heavier street cars now in operation, the 
Commission considers the brakes in use insufficient. In order to 
secure some invention which will approach the required standard, 
the Commission has invited all persons interested in power brakes to 
participate in a test of brakes of this character which will be made in 
New York shortly. 


Tue promoters of the proposed Glasgow, Motherwell, 
and Sanquhar Railway Bill have given official notice of their inten- 
tion"not to proceed any further with this scheme this session. 
By this Bill it was proposed to incorporate a company with powers 
to construct over fifty-three miles of railways in connection with 
the Glasgow and South-Western Railway, and with extensive 
running powers into Glasgow in one direction and to Carlisle in 
the other direction. The share and loan capital of the proposed 
company was £2,400,000. 


Tur North-Eastern Railway Company intends shortly 
to make a start with the construction of a line along the coast 
between Sunderland and Hartlepool. This line was authorised by 
Parliament at a cost of £209,000 a few years ago, but the company 
has been waiting a in connection with the working of 
the coal mines in that district. Sinki have now begun, and it 
is generally considered that there is in ya district a large quantity 
of coal. The new line will a!so facilitate the passenger traffic between 
Sunderland and Hartlepool, the populations of which two places have 
of late years increased. 


In reply to a question asked in the House of Commons 
as to which railway companies had taken steps to provide efficient 
means of communication on all passenger trains, as recommended 
by the report issued last June by the Departmental Committee 
appointed to inquire into the subject, Mr. Ritchie said the London, 
Brighton, and South Coast Railway, the South-Eastern, the Great 
Central, and the Furness Railway companies use approved means 
of communication, The question generally, he said, was being 
considered by a committee of general managers, and the Board 
will continue to press for a decision. 


Tue cost of additional works on the Fishguard-Rosslare 
route, is now estimated at £633,708, of which the substituted rail- 
way in Ireland in lieu of the authorised Cork and Fermoy will 
amount to £122,428, and the additional harbour works at Fishguard 
£511,280. To meet this expenditure, and to provide for general 
purposes, Parliament is to be asked to sanction the creation of one 
million additional capital and a quarter of a million for providing 
steam vessels for the company, the whole to be teed by the 
Great Western Railway Company and the Great Southern and 
Western Railway in equal proportions. 


Tue Parliamentary Committee of the London County 
Council have drawn up a report on the Bills and Provisional Orders 
affecting London, in which attention is drawn to a Bill intended 
sy make provision for the working of the undertakings of the 
South-Eastern and the London, Chatham, and Dover companies as 
one, and to constitute a joint board of directors, It is considered 
that this combination will put an end to the competition which 
has hitherto existed between these two com nies, and may result 
in both increase of fares and diminution of facilities on Faro of 
—— in which London is much concerned. The Committee are 
preg of opinion that the Council should take steps to a 
t nd ill, so as to be in a position to protect the interests of the 
ae of London. be emg owever, can only be under- 
C en by proceeding acco ing to the - of the Municipal 
ed gas (Borough Funds) Act, 1872. In conformity to this 
W — it was decided at a meeting of the Council held on 

ednesday to oppose the amalgamation. 


no 





NOTES AND MEMORANDA. 


THERE are now published in the United Kingdom 2385 
newspapers, distributed as follows :—England (London, 460, Pro- 
vinces, 1383), 1843; Wales, 106; Scotland, 235; Ireland, 180; 
Isles, 21. Of these there are 182 daily papers published in 
2 seven in Wales, 19 in Scotland, and four in the British 
sles, 


A HeERON’s nest built almost entirely of wire, such as 
is used in some agricultural implements for binding sheaves, was 
shown at a meeting of the British Ornithologists’ Club last week. 
The nest was blown out of a tree at Stoke Park, Notts. With the 
aid of a field-glass it was seen that there were, in the heronry, 
other nests of the same character. 


A scHeME has been propounded by the Chicago city 
electrician for the utilisation of the water power available from the 
new Chicago drainage canal for an electric power station for the 
city lighting, which is now run from three municipal steam power 
stations, e following figures are given in the electrician’s 
report :—There are now in use 2981 arc lamps, of which 2450 are 
run from the municipal stations. Coal for these costs 8s, 4d. per 
ton, making the full item a large proportion of the total expenses 
per lamp, this total being nearly £14 per annum. To light the 
city properly by arc lamps would require altogether 13,000 lamps, 
necessitating about 13,000-horse power at the water power station 
at Joliet. Assuming the hydraulic power to be available at £3 per 
horse-power year, as against £9 for the steam power now +a 
considerable saving is anticipated. It is estimated that with a 
flow of 600,000 cubic feet of water per minute between Lockport 
and Joliet, 60,000-horse power was available. 


In reply to a deputation from the Federation of 
Grocers’ Associations which waited upon Mr. Jesse Collings, the 
Parliamentary Under Secretary of the Home Department, who 
was also chairman of the Petroleum Committee, Mr. Collings said 
that in 1895 the total quantity of petroleum provided for use in 
the United Kingdom was about 160 million gallons, of which 34 
million gallons had a flash pointabove 103deg. In 1871 the total 
quantity imported averaged 284 gallons per thousand of the popu- 
lation ; but in 1894 in was 4187 gallons per thousand, and last year 
and the year before showed still further increases. With regard to 
legislative regulations, he pointed out that England was the only coun- 
try in Europe where there was no regulation of any kind for the sale 
or storage of petroleum. On the question of the raising of the flash 
point, he referred to the recommendation of the committee that it 
should,be raised, and spoke in terms of commendation of the further 
recommendation that children should, while at school, be given 
information as to some of the qualities of petroleum, and that girls 
should be taught how to trim, fill, and use a lamp. 


THE — of the Massachusetts Examiners of Engi- 
neers and Boiler Inspectors relates that during the past year 5655 
applicants have been examined for permission to operate steam 
plants ; 3571 licences have been issued, of which 103 were first- 
class, 201 second-class, 333 third-class; 1720 special ; 1059 fire- 
men ; 155 hoisting ; 2084 licences were refused ; and two revoked. 
In the Boiler Inspection Department 1961 boilers were inspected ; 
6631 defects found, of which 2589 were dangerous, 1133 boilers 
were ordered repaired, and 43 condemned. If there is any doubt 
about the necessity for a licence law for engineers, it should be 
resolved by these figures, says our American contemporary Power. 
Of the applicants examined, nearly 37 per cent. were unable to 
satisfy the inspector that they knew enough about steam engineer- 
ing to operate the machinery of which they wished to assume the 
responsibility with safety to the public and the surroundings. 
Over 2500 dangerous defects were found, any one of which might 
have been the cause of a boiler explosion, and 43 boilers were con- 
demned entirely as being totally unfit for use. 


Two formule, one intended to give the proper number 
of revolutions per minute at which a disc fan of a given diameter 
should be run, and the other to enable the designer to determine 
the number of cubic feet of air which a disc fan of a given diameter 
ought to be expected to deliver per minute, have been recently 
devised by Prof, J. H. Kinealy. e first of these is :— 

Dis ties +s 6 sc es oe @ 
where D is the diameter in incnes and N the number of revolutions 
a dise fan of any type may run. This formula is based on the 
knowledge that a cast iron wheel may have a peripheral velocity 
of from 80ft. to 100ft. per second, without undue stresses being set 
up. The maximum number of revolutions at which the fan should 
be run is authorised as 10 per cent. greater than that given by the 
formula, The capacity formula is :— 

C=7P. eee 
for a disc fan with straight vanes set at an angle between 40 and 
50 deg., revolving just outside of a delivery tube whose diameter 
is slightly greater than that of the For a Blackman fan it is :— 

= ‘299 6 ae oe 
C is the number of cubic feet of air per minute, and D the fan 
diameter in inches, 


Ow1ne to the crop of grapes in California last year 
having been larger than could be dealt with by the coopers, a 
means of storing the red wine at the Italo-Swiss Colony’s vineyard 
had to be devised. It took the form of a concrete cistern. An 
excavation was first made in a rocky hillside in the rear of the 
establishment. Next walls of concrete 2ft. in thickness were put 
in, and the floor and top were added to in an equally substantial 
manner, the latter being supported by fifteen steel girders. Then 
the entire surface was covered with a lining of pure cement, 
and finally this was glazed to the impermeability of glass. The 
whole cistern was buried beneath 3ft. of earth, the object of 
all the precautions being to preserve the wine at a uniform tom- 

rature. This cement tank is 104ft. long, 34ft. wide, and 24ft. 
igh, and is capable of holding 500,000 gallons. The wine, says 
the Scientific American, was kept in this reservoir for four months 
or more, and the experiment is said to have been entirely suc- 
cessful. It was then drawn off by gravitation into wooden tanks, 
in which it will be allowed to mature — to being placed in 
barrels for shipment. There are said to be advantages derived 
from treating the wine in this manner. One is that it can be 
maintained at a cool, even temperature; another is the equal 
blending of such a large quantity of wine at one time. 


On Wednesday, the 8th inst., a paper by Mr. R. E. 
Middleton was read before the Sanitary Institute on the Welsh 
water supply scheme for London. ‘The author said that the 
County Council had deposited Bills for the construction of reser- 
voirs in Wales, and aqueducts to bring water from Wales to 
Elstree, and thence to the London consumer, utterly regardless of 
the finding of Lord Balfour’s Commission, of costs, and of the con- 
sumers’ and ratepayers’ interests. The proposal of the London 
County Council was to construct reservoirs on the Yrfon River, a 
tributary of the Wye; on the Towy, which flows into Carmarthen 
Bay ; on the Upper Wye, and on the Chwefri, a tributary of the 
Yrfon ; with a compensation reservoir on the Doethie, a tributary 
of the Towy. Connections were intended to be made between the 
several reservoirs and an aqueduct to carry some 210 million 
gallons of water a day; to through or near Builth, Hay, 
Dorstone, Abbeydore, Much Dewchurch, Harewood, Ross, Long- 
hope, Wooton, Great Barrington, Charlbury, Heath, Padbury, 
Cheddington, Hemel Hempstead, and Abbots Langley ; to deliver 
the water into a service reservoir proposed to be constructed at 
Elstree, in Hertfordshire, from which place the water would be 
forwarded through a conduit to filter beds at Edgware, which 
would again have to be connected with the service reservoirs of the 
companies, Neither the Yrfon nor the Wye would yield anything 
like the quantity of water required from them day by ed without 
storage, Sut the Thames would yield a far larger daily supply 
without storage than the Wye and the Yrfon, and equally would 
it yield a far larger supply with storage than would those rivers, 





MISCELLANEA. 


Expertments recently carried out by Mr. Rudeloff 
show that a nickel-iron alloy containing 30 per cent. of nickel is 
not malleable. ’ 


THE Postmaster-General has appointed Mr. J. Hookey, 
previously assistant engineer-in-chief, to be engineer-in-chief of 
the Post-office, in place of Mr. W. H. Preece ; and he has also 
ees Mr. J. Gavey to be assistant engineer-in-chief and 
electrician, 

Entries of implements for the forthcoming Royal 
Agricultural Show at Maidstone should be made not later than 
April lst. Prizes this year are offered for hop-washing machines, 
cream separators, and appliances for the evaporation of frait and 
vegetables. 


Japan has hitherto enjoyed a considerable amount of 
the trade in matches in India and China, but owing to their 
inferior quality it is stated that Swedish manufacturers are now 
competing with the Japanese product with considerable success. 


Last year the Baldwin Locomotive Works completed 
760 locomotives. Much of the output was shipped to foreign 
countries, the larger part going to Japan and Russia. This record 
as not, however, reach that of 1891, when 946 engines were 

uilt. 


In the House of Commons the other day Mr. Brodrick 
stated that up to the present concessions for 2800 miles of railway 
in China have been granted to British investors. The Times 
a the amount exclusively British to be not more than 

miles. 


A TUBE manufacturing company of Philadelphia is 
making seamless tubes of an aluminium alloy having a thickness 
of No. 36 gauge, or more, and drawing them over steel tubes 
with the aid of special machinery. The finished product is said to 
cost very little more than galvanised iron tubing, and combines the 
strength of steel with the advantages of aluminium. 


A NEw system of parquet flooring has been devised by 
Messrs, Isler and Co., Zurich, having special sound-deadening 
qualities. Underneath the parquets,which are about half an inch 
thick, and between the false flooring, is placed a layer of peat. 
Each strip of parquet is securely held by nails, preventing creaking 
and the layer of peat is said to be a perfect insulator against 
damp and protection against infection anc destructive insects. 


One of the New York dailies, in reporting an accident 
to the steamship St. Paul, of the American line, which had to run 
under reduced steam pressure owing to a crack in the main steam 
pipe, says: — ‘‘The second assistant engineer discovered that 
steam was oozing from a crack about 8in. long and ;,in. wide in 
the elbow of the main steam pipe.” When it is considered that 
the St. Paul carries 200 1b. boiler pressure, some idea of the qua lity 
of the ooze is at once conveyed. 


Tue Admiralty continue to acquire property in the 
neighbourhood of Chatham. The works already in progress, or 
about to be cc 1, include the erection of extensive naval 
barracks, the building of a large naval hospital, the construction of 
new powder magazines, and the creation of a new gunnery school. 
The Lords of the Admiralty, in connection with the scheme for 
perfecting the naval establishment at Chatham, have now pur- 
chased an extensive tract of marsh land abutting on the river 
Medway, and will shortly take possession of the property. 


A sum of £5000 is being contributed by the Patent Nut 
and Bolt Company, Limited, Birmingham, to the fund which is being 
raised for the establishment of a University in the city of Birming- 
ham. The contribution is made subject to certain terms and con- 
ditions to be hereafter agreed upon. The ideas in the minds of 
the directors as to the benefits which they are to derive are :— 
First, an independent chair for teaching hanical engineering in 
the highest sense of the term ; secondly, an independent chair for 
instruction in all classes of mining ; thirdly, an independent chair 
for instruction in the science of metallurgy ; and fourthly, an inde- 
pendent chair for commercial instruction, including accountancy 
and modern languages. 


Last year the amount of sea-borne merchandise 
carried on the Manchester Ship Canal was 517,526 tons larger than 
in 1897. The comparison for the whole of the five years daring 
which the Ship Canal has been opened for traffic showed that in 
1894 the total tonnage was 925,659, in 1895 1,358,875, in 1896 
1,826,237, in 1897 2,065,815, and in 1898 2,595,585, The increased 
trade in merchandise other than coal has been mainly caused by the 
development of the import of produce from Canada and the United 
States. The revenue receipts during the t half-year amounted 
to £129,530 and the expenditure to £91,605. Including the profits 
derived from the Bridgwater Navigation, the balance carried to 
the net revenue account was £60,665, 


THE importance of the heat treatment of steel was 
emphasised by Mr. H. V. Wille in a communication to the Franklin 
Institute recently. He had tested a sample which, when judged 
by the tensile strength, reduction of area, elongation and chemical 
analysis, would be rded as the highest grade of material, 
and, in fact, it two inspections on such tests. Notwith- 
standing the results of these tests, the plate cracked in numerous 
places between holes when an effort was made to roll it to a 60in. 
ring. A test was now cut from the plate and failed in an ordinary 
cold bend ; but a second test cut from the same portion of the 
plate, when heated to dull cherry and quenched in water, bent 
flat without signs of distress, proving that a good plate of steel 
was injured by finishing at an improper temperature. Its tensile 
strength was 59,200 Jb. per square inch, elongation 28 per cent. in 
8in., and reduction of areas 50°2 per cent. The carbon was 0°24; 
— 0°39 ; phosphorus, 0°012; sulphur, 0° 020 ; and silicon, 

“02. 

Every now and then there are opportunities for 
learning how immeasurably better than we the ancients did some 
things which are now supposedly done in excellent ways; and even 
at the present time, in quarters remote from highly developed 
civilisation, results of various kinds are sometimes obtained by 
ways and means which are admirably suggestive of the fact that 
it behoves us to be modest in our claims to superior accomplish- 
ments, says Cassier’s Magazine. In a recent United States con- 
sular report, for example, made by Mr. Horace N. Allen, of 
Seoul, in Korea, an account is given of the Korean method of 
heating dwellings, which, in point of principle at least, is much 
ahead of many of the heating systems in every-day use all over 
Europe and America. In building their houses the Koreans lay 
down a system of flues where the floor is to be. These flues begin 
at a fireplace, which is usually placed in an outer shed or con- 
necting closed alleyway. From this fireplace the flues extend in 
amore or less curved direction, like the ribs of a round fan, to a 
trench at the rear of the room, which in turn opens into a chimney, 
usually located some distance from the house. Flat flagstones 
are then placed carefully over these flues, and the whole is cemented 
over, and finally covered with the thick oil paper for which Korea is 
noted. This paper keeps smoke from entering the room, and alittle 
straw or brushwood, used in the fireplace for cooking the rice, 
serves to heat the stone floor and -— an agreeable warmth which 
lasts till the time of the next meal. Two heatings daily serve to 
give a comfortably warm floor, upon which the inmates sit in the 
daytime and sleep at night. The fuel burned is a mixture of fine coal 
dust and wet A clay made into balls by hand. These balis, when 
dry, are used by foreigners in their stoves, the latter having been 
retained in preference to the native system, chiefly because the 
paper floors would not stand the wear of foreign shoes and furniture. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Toe Enoinegr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily 5 oe but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,." We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES, 


N. H. J.—We have never seen a translation of the ‘“‘ Taschenbuch,” and 
we do not fancy one has been written. 

8. J. L. (South Hackney).—The fact that Mr. Preece took out a patent 
for a system of block signalling has nothing whatever to do with your 
claim to be the original inventor of the principle. A principle cannot 
be patented, but only the way in which the principle is applied in 

stice. Hundreds of patents for sigvalling ap) tus have been 
taken out, which are in no way aff by your claim. 

H. D. (Islington).—If you have made your invention public you cannot 

tent it. You seem to have done this, since you say that machines 
have been made, and are at work, from your plans. If you had made 
a machine for your own private use, and had not sold or put in the 
market the products of the machine, you could get a valid patent, no 
matter how many years had elapsed since you invented it. Ina word, 
Lor in any form precludes an inventor from getting a valii 
patent. 


INQUIRIES, 


ATTWOOD'3 POWER RECORDER. 
Sir.—We should be glad if any of your eaders could inform us 
of the name of the makers of Attwood's power recorder. 
London, February 22nd. Cc. B. H. 





MACHINERY FOR MAKING EMERY CLOTH, &c. 
Sir,—Can any of your readers give me the names of makers of the 
most modern machinery for the manufacture of emery cloth, glass paper, 
&e. ? x. ¥. Z. 





OIL ENGINES. 
S1r,—I shall be much obliged if any of your readers will kindly advise 
me as to the most reliable off engine—to give from 30 to 40 brake horse, 
wer—at present on the market. As I wish it for use in India- 
simplicity in working, so long as efficiency is not sacrificed, would be a 
considerable advantage. PLANTER. 





MEETINGS NEXT WEEK. 


INSTITUTE OF MARINE ENGINEERS.—Monday, February 27th, at 8 Pw 
i. ‘* Auxiliary Machinery on Board Ship,” by Mr. E. Nicholl, R.N.R., 
ember. 

Tae InstTiTvTION oF ELEcTRIcaAL ENnGIngERs.—Thursday, March 2nd, 
at 8 p.m., at the Institution of Civil Engineers, 25, Great George-street, 
Westminster, S.W. Paper, ‘‘ Wireless Telegraphy,” by Mr. G. Marconi, 
Member. 

Grooaists’ AssociaTIoN, Lonpon.—Friday, March 8rd, at 8 p.m., 
at University College, Gower-street, W.C. Lecture on ‘‘ Honeycomb and 
other Forms of Surface Weathering of Sandst and Li tone,” by Mr. 
George Abbott, M.R.C.S. . 

Tue InsTITUTION oF JuNIOR EnGrngrERs.—Friday, March 3rd, at 8 p.m., 
at the Westminster Palace Hotel. Paper, ‘‘Carbon-consuming Batteries 
and their Possibilities” (illustrated by experiments), by Mr. W. R. 
Cooper, B.Sc., M. Inst. J.E. 

Tue InstITUTION oF Civi. ENGINEERS.—Tuesday, February 28th, at 
8 p.m., Ordinary Meeting. Paper, ‘‘ Improvements in Dioptric = 
tus for Lighthouses,” by Mr. W. T. Douglass, M. Inst. C.E. and Mr. J 
ursday, March 2nd, at 2 30 pin, Students’ Visit to 

, Westminster Bridge- 





A Purves, B.Sc. —Th 
the Wen of Messrs. Maudslay, Sons, and Fiel 

Royat Institution oF Great Britatn.—Friday, March 3rd, at 9 p.m., 
Discourse on “King Alfred,” by Sir Frederick Pollock, Bart., M.A., 
LL.D, F.S8.A., M.R.1.—Afternoon Lectures at 8 p.m.: Tuesday, Febru- 
ary 28th, ‘‘The Morphology of the Mollusca,” by Prof. E. Ray Lankester, 
M.A., LL.D., F.R.S.; Thursday, March 2nd, ‘Toxins and Antitoxins,” 
by Dr. Allan Macfadyen, M.R.C.S ; Saturday, March 4th, ‘‘The Mechanical 
Properties of Bodies,” by the Right Hon. Lord Rayleigh, M.A., D.C.L., 
LL D., F.R.8. 

Society or Arts.—Monday, February 27th, at 8 p.m. Cantor Lectures. 
Four Lectures on “Cycle Construction and Design,” by Mr. Archibald 
8 , A.M. Inst. C.E. Lecture II.: Ball bearings—Hubs—Pedals— 
Crank brackets—Steering head— Adjustment—Wheels—Direct spokes— 
Tangent spokes—Rims—Materials used in a construction—Steel— 
Malleable iron castings—Wood.—Tuesday, February 28th, at 4.30 p.m. 
Foreign and Colonial Section. Paper, ** Persian Trade Koutes,” by Mr. 
A. Hotz.—Wednesday, March Ist, at 8 p.m. Ordinary Meeting. Paper, 
‘* Leadless Glazes,” by Mr. Wilton P, Rix. 
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RAILWAY INSPECTION. 


A somEwuat instructive debate took place on Monday 
night in the House of Commons. Mr. Maddison, of 
Sheffield, moved as an amendment to the Address :— 
‘“* And we humbly represent to your Majesty the urgent 
need of extending the powers of the Board of Trade in 
order to establish efficient inspection of the working of 
the railways of the United Kingdom, and of the intro- 
duction of a Bill for the greater safety of the men engaged 
in shunting operations, whereby there is good reason to 
believe that the heavy loss of life and serious non-fatal 
accidents now taking place on railways would be materially 
reduced.’ No one can take exception, we think, to efforts 
made to reduce the loss of life on our railways; but it is 
by no means a self-evident proposition that the Board of 
Trade can by inspection do much more in this direction 
than has already been effected by official interference. 
The debate narrowed itself to a discussion of the methods 
of performing shunting work in goods yards ; and certain 
figures, very distressing and intended to be appalling, 
were cited by Mr. Maddison, who told the House that 
between 1888 and 1897, no fewer than 4751 “ fell at their 
posts,” and 30,271 were more or less seriously injured. 
‘Of the men employed in shunting, guards, brakesmen, 
and shunters, in ten years no less than 1277 were killed 
and 17,094 injured, and the total number in those grades 
in each of those years only averaged about 19,000 men. 
In the case of the shunters who were exclusively em- 
ployed in shunting operations the figures were still 
worse. There was in 1897 one shunter in every 203 
killed, and one in every twelve injured.” Figures of this 
character are well calculated to excite the House of 
Commons, and the general public may be easily lashed 
into a state of frenzy by a section of the daily press. 
But sensible men, understanding the whole subject, know 





that the questions involved are far too complex to be 
readily settled; and they are persuaded that increased 
interfereuce on the part of the Board of Trade might 
readily do more harm than good. 

As a matter of course, our old friend, the automatic 
coupler, turned up. To judge by much that has been 
said about this detail of railway equipment, it would 
appear that nothing has prevented its adoption in this 
country but the criminal obstinacy of the various boards 
of railway directors. As a matter of fact, however, no 
coupling of the kind has yet been produced which will 
satisfy the conditions at present prevailing in this coun- 
try. In saying this we shall no doubt bring down on us 
the wrath of a score of inventors. To that we must sub- 
mit. The example of the United States was, of course, 
cited; and Parliament was told that the automatic 
coupler had saved at the other side of the Atlantic an 
enormous number of lives. It might very well do 
that and yet not be very satisfactory. The slaughter 
that went on on the railways of the United States 
was tremendous; and there is reason to believe that it is 
still far in excess of that which takes place oa the rail- 
ways of any other country. Moreover, it isa noteworthy 
fact that the automatic coupler has not found its way 
into general or even extended use anywhere out of the 
United States. A considerable number of the American 
railway companies some years ago came to an agree- 
ment to use a standard coupler, which is a modification 
of the Janey coupler. The invention is quite unsuited to 
vehicles with side buffers, and it is not too much to say 
that the automatic coupling has yet to be invented which 
can be adapted to the normal English railway wagon. 
To do them justice, we here add that many inventors 
admit this fact. As an instance of the difficulties to be 
overcome, we may say that couplers which answer quite 
well on a straight line will not work at all on a curve. 
With central buffers no trouble from this cause is 
experienced. We shall be told, of course, that the side- 
buffer English wagon must go. But to expel it in favour 
of the American car will be found an extremely difficult 
task. The normal English wagon complies with the 
conditions of our traffic better than any other type. If 
it did not it would have disappeared long since. Itis a 
survival of the fittest. 

But the arguments used in favour of the automatic 
coupling might just as well be applied to the shunting 
pole. It is not easy to get at precise figures, but there is 
good reason to believe that the use of the pole has 
reduced the number of accidents by at least one half, 
and more than this has not been claimed for the intro- 
duction of the automatic coupler. By far the larger 
proportion of the deaths and injuries brought about by 
shunting are due to buffer squeezes. The men go between 
the trucks to couple and uncouple, and are caught in the 
act. The shunting pole renders it unnecessary for a man 
to go between the wagons at all. The rapidity with 
which a competent shunter works with the pole is 
remarkable. Every railway company makes the use of 
the pole compulsory—on paper—but the men constantly 
refuse or neglect to use it. In a word, by far the larger 
proportion of the shunting accidents are brought about 
by the rashness of the men. It is simply their own 
fault that they are hurt. Familiarity breeds contempt, 
and they neglect precautions and run risks, and get 
themselves killed and maimed, as has been the way of 
men from the earliest periods, and will be their way to 
the end. As we have said, the proposed cure for all this 
is augmented inspection by the Board of Trade, and the 
use of automatic couplings. For the first we fail to see 
how it can be applied; for the latter, we fail to see how 
it can do more than can now be done by the shunting 
pole. Whether it is done is a matter that the shunters 
alone can answer. 

Mr. Ritchie’s reply on the whole debate was sufficiently 
fair to the railway companies. He does not wish to take 
them by surprise, and while admitting that something 
should be done to reduce the loss of life, he would give 
the companies seven years or so in which to do it. 
Practically his scheme is to bring in a Bill ‘‘ dealing with 
the question ;’ what question he did not define very 
precisely. We gather that he means to make automatic 
coupling compulsory. If he can get this Bill read a 
second time he will have it referred to a select committee, 
who can take evidence. This ought to be good news 
for the inventors of automatic couplers, of which there 
are about 800 patented in the United States, notwithstand- 
ing the fact that the railway companies are pledged to 
the use of the standard Janey coupling. It will not be 
the fault of one inventor, at all events, if success is not 
attained, for he has offered the President of the Board of 
Trade half the profits if Mr. Ritchie will only get his in- 
vention adopted. ‘‘A most tempting offer,” said Mr. 
Ritchie, ‘‘ which the exigencies of political life in this 
country prevent me from being able to accept.” 


MACHINE TOOLS. 


THE correspondence on British and American machine 
tools which has taken place in these columns has been 
both instructive and interesting, but it has failed woefully 
in an unexpected quarter. We hoped, we anticipated, 
that a subject of such great importance would be entered 
into with some degree of spirit by those most imme- 
diately concerned in it. But, with few exceptions, the 
cudgels have been taken up entirely by machine tool 
makers, and that principally, it would appear, with the 
object of belabouring the one user who was sufficiently 
unapathetic and alive to his own interests to speak out 
his mind about machine tools. 

This apathy of the masters has opened quite a new 
phase of the question. The weak points of English ma- 
chine tools have been pointed out, and the fault has been 
ascribed to the maker. It is only recently that we have 
found, partly from the weak spot in the correspondence 
to which reference has already been made, and partly 
from conversation with an eminent tool maker, that the 
employers are far more to blame in the matter than we 
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had imagined possible. This can be illustrated by a very 
simple case. 

Some years ago a very well-known firm brought 
out a double-tool head for planing machines. It 
was adaptable to any existing machine without altera- 
tion; it was entirely without complication, and its 
efficiency was proved by daily use in the makers’ works. 
Naturally it was thought that the demand for such a 
device would be considerable. The idle stroke was done 
away with, the lost power was saved, the excessive speed 
was obviated, a considerable saving of time and money was 
effected, only minor alterations in existing machines were 
asked, and it was proved that the work was better, and 
that the tools lasted longer. We have no doubt that 
the makers tried to push their simple contrivance. 
But with what result? Instead of finding employers 
and managers eager, they found them either apathetic or 
actually antagonistic ; it was either, ‘‘ We do very well 
as we are ;” or, ‘“ We have tried many of these things ; 
they are failures;”’ or, ‘‘ Yes, you may make it work, but 
consider the trouble with the men; their union is opposed 
to these time-saving innovations ;’’ and so on. 

One manager would object to it because it was un- 
suitable for all jobs, another because two tools were 
used, a third simply because it was unknown. At every 
turn there was objection and disappointment, the lack of 
energy of the masters and the active hostility of the 
managers practically arrested the development of a 
system of which use is daily proving the efficiency. 

This is a single example, but it does not stand alone. 
The same opposition to improvements which killed this 
particular device has been the death of others. The 
listlessness in many cases of the masters, the passive 
opposition of the foremen, and the active antagonism of 
the workmen, have been, it would appear, a far more 
potent cause of the neglect of machine tool construction 
in this country than we had imagined possible. Of course 
we all know that the automatic machine had practically 
no chance of success as long as the employers allowed 
the mento be masters. Since the improved conditions 
commenced, machine tools, in the hands, too, of untrained 
men, do things they never did before, and leave undone 
many of those things which they were wont to do. The 
continual supervision that was needed when any labour 
or time-saving device was introduced some years ago is 
no longer demanded; a labourer “ off the fioor’’ does 
more now than the trained hand ever did. Machines 
marked down by the union were always failures. The 
comparative success with which certain tools, particularly 
the milling machine, met, has been ascribed, and probably 
with correctness, to the fact that they have not been 
allocated by the union. 

The masters have awakened. They have gained a 
position which should have been theirs from the first, and 
they have in a measure profited by it. Butunless there 
is more determination to succeed against odds, unless 
there is more keenness, more activity than there was 
before the great dispute; unless the weakness of which 
the shadow fell upon our correspondence, and to which we 
have alluded in these few sentences, is entirely overcome ; 
unless the carelessness which leaves too much power in 
the hands of a foreman who is more often than not in 
sympathy, perhaps even in league, with the workman, is 
a thing of the past, the efforts of the machine tool 
makers, when they, too, awaken to the fact that a won- 
derful change has taken place in the conditions under 
which their productions are employed, will be useless and 
disheartening. The fault was threefold. It began with 
the men, went on to their employers, and finished with 
the machine tool makers. The foundation has been 
knocked from under it. There must be chaos for a 
time ; there are old ways to get out of, old inept servants 
to dispose of, old prejudices to smother; but from the 
wreck there is every opportunity and possibility of build- 
ing a commanding edifice. If the users and the makers 
would but work hand in hand, we know of a certainty 
that the rung of the ladder upon which the American 
machine tool maker has placed his foot would break 
under him. 


THE TELEPHONE SERVICE. 


Tue recently-held twenty-third ordinary general meet- 
ing of the National Telephone Company has again brought 
this body into prominence. One cannot help but notice 
the self-commiserating tone which characterised the 
whole proceedings, and especially the peroration of the 
chairman, who gave a sketch of the history of the com- 
pany in order to prove that it was more sinned against 
than sinning. Its plight is not so very bad, however, 
since it can pay dividends of 6 per cent. on the first and 
second preference shares ; of 5 per cent. on the third pre- 
ference shares, and of 6 per cent. on the ordinary shares, 
and can still transfer £50,000 to reserve, and carry forward 
£8000. All this it does in spite of having to pay the Post- 
office £54,355 in royalties. Here, now, the company has 
our sincere condolences. These royalties to the Post-office 
are as a millstone tied round its neck. We should like 
very much to see this system of licensing done away with. 
It is one of the factors which has gone to prevent the 
growth of the telephone in England. It is not this 
alone, however, which isto blame. The company, for all 
its self-vindication, has been apathetic—is still apathetic. 
The fact remains, that the service in the United Kingdom 
is far, very far, from being what it should be, and the 
charges made are excessive. We maintain that such a 
state of things is bound to exist until monopoly is 
abolished and useful and untrammelled competition set on 
foot. The company does not think so. Recently a series 
of special articles have appeared inthe Times which bear 
on this subject, and a reprint of these articles has been 
circulated in pamphlet form by the board among the share- 
holders and subscribers of the company as accurately 
stating ‘‘the position of the company in its relation to the 
Government and the public.” This pamphlet contains 
some interesting reading. It is the story of telephones 
told by the National Telephone Company. The opening 
sentence strikes the keynote of what is to follow. Here 





it is:—‘ The history of the telephone service in this 
country discloses one of the most remarkable instances 
in modern times of Government ineptitude and blunder- 
ing, and may be summed up in five words, ‘How not 
to do it.” We quite agree. ‘How not to do it” 
exactly expresses the state of affairs. Blunder after 
blunder has been committed, not only by the Govern- 
ment, but by the company. For example, while appa- 
rently recognising the beneficial effects of competition, 
the Post-office in granting licences to various companies 
proceeded to restrict their areas, thus taking away with 
one hand what it gave with the other. It was a bad day 
when it was decided in the Court of Law that the tele- 
phone was for practical purposes a telegraph. Naturally 
the Post-oftice would wish to defend itself. It did so 
most effectually, and at all events secured 10 per cent. of 
the profits of the new invention. It is a staggering load 
to labour under, is a tax of 10 per ceut. Surely it is time 
that this were done away with. Surely it must have 
become evident to the Government that the telegraphs 
are not in danger of being ousted from their position. 
The class of message sent is for the most part quite 
different, and in addition it is not at all an uncommon 
thing for appointments to speak by telephone at such and 
such a time to be made by telegraph. The valuable 
time of business men is frequently saved by this means, 
and vexatious waits avoided. The telephones in this and 
other instances serve rather as an assistance and an 
impetus to the telegraphs, and should be encouraged 
rather than thwarted. 

It is too much to expect that the telegraphs will ever 
be anything else but under Government control. We 
will not, therefore, enlarge upon the advantages to be 
gained by throwing these open to competition. But is 
it too late to hope that the telephones may some day be 
released from their bondage? Under the system which 
has been employed in their case, no result but that which 
has taken place could be expected. The smaller com- 
panies would be swallowed up by the bigger. Enough 
time was not given to them to justify their existence— 
which they would have done eventually without the 
least doubt, in spite of their 10 per cent. royalty. They 
became discouraged, and fell an easy prey to the National 
Telephone Company when this latter “‘ found that it was 
essential to ‘complete the consolidation,” and purchase 
the smaller undertakings throughout the country. The 
result has been a monopoly, and a monopoly which 
the Government has fostered, doubtless for its own pur- 
poses ; so much so that for some time it has, through the 
Post-office, refused to grant any more licences. The 
Government’s whole policy seems to be that of acquiring 
the telephones after 1911, when all the licences shall have 
expired. This would be even more disastrous for the 
country than the present monopoly. Certainly the 
prices would not go down, and with equal certainty 
the service would not improve so rapidly as proper com- 
petition would make it, or, perhaps, so rapidly as it is 
now doing. The telephone system in Great Britain 
ought to be the best in the world. There is no reason 
why it should not be. The difficulty of running the wires 
in crowded centres could be got over if efficient powers 
were granted. There should be no more difficulty in 
running wires beneath the ground than is now experienced 
by the Post-office when doing exactly the same thing, or, 
indeed, by the electric lighting companies. One of the 
great excuses for inefficient working, as put forward 
by the National Telephone Company, would thus be 
done away with. 

Of course, the National Telephone Company would 
most strenuously oppose any such action as the granting 
of wholesale permission to anyone and every one to com- 
pete in telephone business. This is only to be expected, 
but it is very doubtful if it would be wise in so opposing 
what would ultimately prove to its benefit. To begin 
with, the first step would have to be the abolition of 
licences and royalties. This alone would add £100,000 
and more to the present available revenue of the com- 
pany. Then it is not the least likely that financial men 
would, at first at all events, attack the great strongholds 
of the existing company. Competing companies would 
most probably begin in outlying districts. Then the 
national company would, in self-defence, be all the while 
improving its service and lessening its charges. A 
portion of its recovered income could be devoted to this 
purpose. Then, if competition came later on into its 
midst, it would be able to meet it fearlessly. The 
very coming of the competition would make its 
business grow, and the vast increase of traffic which 
would result from decreased charges and increased 
facilities would more than make up for losses by compe- 
tition. Competition would come far harder on the com- 
panies newly entering the lists, but there are many who 
would be willing to risk their money in such an ad- 
venture. There is a splendid field for enterprise, if only 
it can be made an enterprise on fair grounds. 

After all, it is a question for the country at large to 
determine. It is well worth the country’s while deeply to 
consider the matter. If the country says that it wants a 
better telephone service, that it is convinced that the 
present system of licence by and royalties to the Post- 
office is wrong, and that it desires a system by which 
competition is to be within reach of all, then the present 
state of affairs could very soon be put to an end, and 
we should start witha clean slate. A great deal has been 
said about the difficulty of intercommunication. We 
can only repeat that which we have said on a former 
occasion. There would be no more difficulty found in 
practice in intercommunication than there is now in 
travelling from one place to another over the lines of 
different railway companies. We say that it is for the 
country to decide, and to the country at large we now 
appeal. Unless something is done, there can be no two 
views as to what will happen in another twelve years. 
Telephones will become a Government monopoly, and all 
hope of a really efficient service will have gone. 

We understand that the Council of the Institution of 
Electrical Engineers has appointed a Committee to inquire 





into the future of electrical engineering in the domain of 
telephony in these kingdoms. This is a step in the right 
direction. Let us hope it will bear good fruit. 
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THE CHINESE RAILWAY CRISIS. 


THE news which reached England yesterday from Ching 
on the subject of the latest act of treachery on the part of 
the Peking officials has thrown a certain section of the 
British Press into a state of consternation. This is natura] 
enough, for the British people, or the British Government, 
at all events, have not yet gras the fact that any agree. 
ment made by China with a foreign Power, will always be 
worth the value of the paper on which it is written and 
nothing more, unless the Power in question is prepared to 
enforce the conditions of the contract. We have for the past 
twelve months emphasised this fact on more than one 
occasion, and yesterday’s news points clearly to the validity 
of ourarguments. Russia, when she wishes to obtain a raii- 
way concession in China, begins by massing troops on the 
nearest point of her territory to that concession ; and with 
money to be distributed judiciously among Peking officials, 
makes her demand, and obtains what she requires. Armed 
with the necessary documents, she does not withdraw her 
troops from the frontier, but sends them into Chinese terri- 
tory ‘‘to protect the line.” This is how railway concessions 
can be practically worked in China to-day. Our method is 
to obtain concessions by diplomatic skill, and when we have 
got them to find the money, .and file the documents 
to get dusty in a Foreign-office pigeon-hole; and finally 
to let the projected railway take care of itself. There 
was once an honest Chinaman named Hu Yu Fen, who was 
chief director of the Northern Railways of China, and on 
the strength of his reputation, and of the fact that the 
British engineer, Mr. Kinder, who inaugurated and carried 
out the existing Chinese railways, was to remain in office, the 
British public furnished £2,300,000 for the purpose of build- 
ing further lines. No sooner is this done than a certain 
Chinaman, Chang Yi, is appointed assistant director by the 
Government. After a short time, Hu Yu Fen is deposed 
in favour of the new man, whose avowed object is to 
use inferior materials and divert the line from its proper 
course to a part of the country where he owns land. On the 
understanding that they shall share in the spoils, the 
Imperial household bring their influence to bear on the 
Government to further Chang Yi’s excellent scheme, and 
they gain their point. Now, what is the British Govern- 
ment going to do under the circumstances? Is it going 
to sit down and allow this to go on, and thereby addone more 
to the long list of humiliations that British prestige has 
sufiered of late years in China? The only redeeming feature 
about this sorry business is that the money still remains in 
the hands of the Hongkong and Shanghai Bank, and that 
corporation are very difficult people to persuade to part with 
their money unless they can see that it will be used in 
accordance with the terms agreed upon ; and such a guaran- 
tee is by no means forthcoming just now. 


INDUSTRIAL PEACE IN THE IRON TRADE. 


THE proceedings at the annual meeting this week of the 
Midland Iron and Steel Wages Board cannot be perused— 
especially with the recollection of the very recent annual 
meeting of the corresponding body in the North of England 
fresh in one’s mind—without feelings of satisfaction and 
admiration being created at the manner in which both these 
excellent organisations havefor so many years preserved the 

eace in the leading iron and steel-making districts of the 
cease Heed By the maintenance of harmonious relations 
between capital and labour, they have rendered a distinct 
service not alone to the iron trade itself, but indirectly to the 
engineering and allied industries as well. Trouble has, it is 
true, lately arisen in connection with the sheet question, but 
the trade revival will probably set this right, and whether it 
does or not, the fact remains that the great weight of the 
irontrade in the Midland Counties and as far as Lancashire and 
South Yorkshire, right through the whole of the iron-making 
district, remains connected with the Midland Board, quite 
80 or 90 per cent. of the iron made in that area being made 
in connection with that board. Its gathering this week was 
the twenty-third annual meeting, and it is generally admitted 
that the board has been decidedly beneficial alike to employers 
and employed throughout that long period. The chairman— 
Sir Benjamin Hingley—-announced that the effort to 
obtain an amalgamation of the scales of the Northern and 
Midland boards had been renewed, and that the matter was now 
under consideration. If such an arrangement could be made 
on lines which were fair and equitable all round, he thought 
it would be one of the best things they coulddo. We are 
glad to see that the Midland Board paid also a well-deserved 
tribute to the late Mr. Trow’s long and earnest advocacy of 
industrial peace, by passing a resolution of condolence upon 
that gentleman’s death, and stating it to be ‘“‘an expression 
of the sentiments of the Midland iron and steel trades 
generally.” Mr. Trow’s death means undoubtedly a loss to 
the good cause of conciliation and arbitration, which he did so 
much to further in the North of England. 


RAILWAYS. 


Tue past year’s rent y | returns, which may be considered 
as practically completed by the declaration this week of the 
London and North-Western Company’s dividend, compare, on 
the whole, favourably with those of 1897. The costs of work- 
ing are evidently growing, but a period of trade improvement 
is, fortunately, in progress; and this is imparting a welcome 
impetus to gross receipts, and is causing them to grow at a 
rate which is counterbalancing the increase in expenditure. 
On fifty-two lines the gross receipts for the last half of J 898 
amounted to £47,096,000, which is an increase of £1,327,000 
upon the corresponding total for 1897. Out of nineteen lead- 
ing companies only five have had to reduce their dividends; 
eight have maintained them, and six have increased. This, 
in view of increased working expenses in regard to wages and 
cost of fuel, is decidedly satisfactory; and, in conjunction 
with other railway figures, it may be regarded as a gratifying 
indication of the manner in which the trade improvement is 
benefiting our leading railways. From 1895 to 1897 
inclusive the improvement of dividends fairly kept pace with 
the increase of traffic ; but last year wages advances and the 
shortening of working hours had to be reckoned with, and 
the general expectation was that dividends would be adversely 
affected. It is pleasing, therefore, to know that it has _—_ 
possible to ameliorate the lot of the notoriously hardworke 

British railway servant—and at the same time necessarily 
improve the public et rer, the new dividends, —_— 
the kingdom through, showing on the whole any appreciable 
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iminuti e engineers of the various lines have evident 
dimin ith awl ry produce economy in other aniene 
er deserve much credit for the manner in which they 
and t wt ceded: The railway capital of the United Kingdom 
have § en hundred millions—or nearly twice the 


eds elev’ 1 
aot eal dobt- -and produces a gross annual income of nearly 
ni 


one hundred millions. 
THE EIGHT HOURS QUESTION. 


there to be another enginemen’s strike? Some dis- 
ietude is felt in Derbyshire and Nottinghamshire over a 
seat ig which was held at Chesterfield last Saturday. The 
eetiDg was convened by the Derbyshire and Notts Engine- 
ps and Firemen’s Union for the purpose of getting an 
. ression of opinion from the lodges as to the desirability of 
tendering notices on the eight hours question. Delegates 
were present from all the lodges in the two counties. The 
oceedings were conducted in private, but the Press were 
Pieerwards informed that the coalowners had been requested 
fo grant an interview for the discussion of the question of an 
eight hours day for winding enginemen and the betterment 
of the conditions of the hours of labour and wages of all other 
enginemen and firemen. A resolution was passed to the 
offect that the time was suitable for the adoption of an eight 
hours day for enginemen and firemen, and that if no nego- 
tiations between the employers and the union officials take 
lace before March Ist, all the enginemen and firemen shall 
tender their notices, and such notices shall not be withdrawn 
unless and until all the men affected secure the hours in 


question. 


Is 








LITERATURE. 


Marine Boilers : Their Construction and Working, dealing 
nore especially with Tubulous Boilers. By L. E. Bertin, 
Chief Constructor of the French Navy. Translated and 
Elited by Leste S. Rosperrson, with a Preface by Sir 
Wu.uiam Waite, K.C.B. London: John Murray. 1898. 

[ConcLupine Nortice.] 

Iv our first notice of this admirable book we followed 

M. Bertin down to the Belleville boiler. It comes under 

the heading “‘ Boilers with Limited Circulation,” and it is 

worth while to quote here, before going further, what M. 

Bertin has to say concerning the advantages of limited 

circulation. 

Before leaving the subject of boilers of limited circulation, it is 
important to observe that in them the direction of the current of 
water as well as its intensity can be regulated at will. As a con- 
sequence, it is possible to cause the water to travel in a contrary 
direction to the flame, and thus to place the coldest part of the 
boiler in contact with the cooler gases. The hot gases, therefore, 
can be more completely deprived of their heat than is the case in 
tabulous boilers of other systems. This important property seems 
to have been taken into consideration at the outset by M. Belle- 
ville, and to have inspired the arrangement of his first boiler. It 
was utilised later on by Mr. Herreshoff in his spiral coil boiler, 
where the feed-water entered the top near the base of the 
funnel. 

It will, no doubt, strike most of our readers as remark- 
able that a good word can be said in favour of limited 
circulation by so eminent an authorityas M. Bertin. 
We have already ourselves stated that exaggerated 
importance is attached to circulation, and we are 
glad to find so eminent an authority at last in- 
directly supporting our view. We confess, however, 
that we do not quite follow his argument, because 
the same result can be obtained in boilers with 
free circulation ; as, for example, when the feed-water is 
pumped in at the smoke-box end of a locomotive boiler. 
And, furthermore, it is certain that the present type of 
Belleville boiler, albeit the circulation is very restricted, 
does not extract the heat from the escaping gases; in 
proof of which, we see that economisers have to be added 
to prevent the funnels becoming red-hot. 

A considerable number of pages is devoted to the con- 
sideration of boilers with free circulation, under which 
head are included boilers of the Joessel, Penelle, D’Allest, 
&e., types. M. Bertin describes the Joessel type, which 
was brought out in 1869. Joessel’s efforts were attended 
with such success that the French Admiralty asked him for 
designs for boilers for the Colbert, but, mirabile dictu, he 
refused to supply them, saying that his boiler was not yet 
perfected. Furthermore, he nevertook out any patent. 
M. Bertin holds that he played a most important part 
in the development of the water-tube boiler. Next 
we have a description of the Oriolle boiler, which seems 
to be very successful when burning coke or other short- 
flamed fuel. It has been fitted somewhat extensively to 
French torpedo boats. As a boiler it has proved very 
satisfactory, and is remarkably light, weighing only 
‘256 ton per square foot of grate, with water and fittings 
included, but it has the great defect that with coal it is 
impossible to prevent the evolution of dense volumes of 
smoke. Next we have various modifications of the 
D’Allest boiler. All this section of the book is of much 
importance, a great deal of practical information as to 
what is going on in the French navy being crowded into 

a limited space. Above all, we get details of the nature 
of the failure of the boilers, a matter on which most 
authors maintain a discreet silence. Some curious 
features are noted, as, for example, the fact that the water 
tubes wear away rather rapidly inside next the ends. 
From this cause over seventy tubes had to be replaced 
in the Bombe during a cm of two years. The tubes 
are of steel, of 3°15in. diameter outside, and simply ex- 
panded into the tube plates. We cannot follow our 
author into details. It must suffice to say that he does 
not appear to have left out of consideration any water- 
tube boiler worth notice, save the Mumford. We must 
Content ourselves with a few extracts here and there. The 
Niclausse boiler was fitted to the Friant, and the trials 
Possess special interest, because this formed part of a 
series in which the Belleville, D’Allest, and Niclausse 
generators were fitted to three similar ships, the Bugeaud, 
Chasseloupe-Laubat, and the Friant. 

The first trials of the Friant showed a very low efficiency, dense 
ssa was given off from the funnel, and the uptakes and base of 
unnels became so hot that in places they were entirely burned 
thie” Experience has shown that the fires should always be ke ot 

in, not more than din, thick, and that the stoking should be 





This system of stoking is a curious return to an old 
method rendered compulsory in the French navy in 1866 by the 
influence of Rear-Admiral Labrosse. Each fire is charged with 
about 30 lb. of coal at intervals of two minutes, 

A comparison of the performances of the three boilers 
is given on page 351 of the volume, and we have already 
given a summary of it. 

We stated in our first notice that M. Bertin divided 
boilers into two classes—those with interrupted and those 
with free circulation. He also classes as a separate type 
boilers with accelerated circulation. We venture to 
think that he has made a distinction without a difference. 
We call accelerated circulation that brocght about by 
external means. As, for example, the original Herreshoff 
boiler, a boiler by Mr. Yarrow, and more recently the 
Oke’s boiler, in all of which a pump is used to assist circu- 
lation. But M. Bertin classes all the Yarrow and Thorny- 
croft types, whose name is now almost legion, under this 
head. We must quote our author here at some little length, 
as what he has to say is at once important, and raises 
questions on which very diverse opinions are still held. 


methodical. 


The characteristic feature of all boilers having accelerated 
circulation is the creation and maintenance of a current of steam 
and water moving with a very much higher velocity than that at 
which the steam can possibly pass through the almost stagnant 
water in a Belleville boiler, or than that with which the steam can 
drag the water through a boiler having free circulation. The 
steam bubbles are detached from the heating surface, and carried 
towards the reservoir as quickly as produced, and are unable to 
accumulate and form steam chambers, however high the rate of 
evaporation. The means of ensuring this consists in causing the 
forces by which circulation is mainly and naturally produced to 
act upon a column of some height, and so disposing the down-take 
tubes, returning the water from the top to the bottom reservoir, 
that they form a continuous circuit with the tubes carrying the 
steam from the bottom to the top. The laws governing the move- 
ment of water containing steam bubbles in a partially heated 
circuit were for a long time very little understood. ey have 
been carefully examined in some recent works and papers, among 
which may be noted ‘“‘Traité des Chauditres 4 Vapeur,” of 
M. Bellens; ‘‘ Les Chaudiéres Marines,” by M. de Chasseloup- 
Laubat ; a penet in the ‘‘ Transactions” of the Société Technique 
Maritime, by M. Brillié, and various articles in THE ENGINEER ; 
and they have been the object of some interesting ex 
the part of several engineers, amongst whom Yarrow, 
and Wilkinson may be mentioned. 


riments on 
hornycroft, 


The contents of the chapter from which we have made 
the foregoing extracts are curious. Algebra is called in 
to express with certainty that which we regard as 
extremely uncertain. Then we are told that in an 
express boiler a tube, 1:18in. diameter and 3°28ft. long, 
would under certain conditions produce 52 bubbles of 
steam of 0°79in. diameter, or 52,000 bubbles of -079in. 
diameter per second. Then we are told that bubbles in 
passing through water encounter a resistance expressed 


1 
by 62°4 x 6° D* (A —§), and then M. Bertin goes on to 


say that the sum of the reactions and actions of the 
bubbles and the water “has the same effect as a reduc- 
tion of the specific gravity of the liquid.” Here the two 
contending parties join issue—the one hold that no such 
thing as the equivalent of a reduction in the specific 
gravity takes place unless the bubbles are big enough to 
fill the diameter of the tubes, and that in a U tube the 
hydrostatic head at the bottom of the tube is unaffected, 
save by the drag of the bubbles on the water; the other 
party hold the opinions expressed in the paragraph we 
have just quoted. This is not the place to fight the 
battle over again; all that can be urged, perhaps, in 
favour of the difference in specific gravity theory is 
urged by M. Bertin, and we rise from the perusal of his 
arguments wholly unconverted. 

We have not space to follow M. Bertin closely through 
the remainder of his book. Once more we can say that 
the boiler he has not described is probably not worth 
notice. He gives a great deal of credit to M. Sochet, 
who many years ago had made and worked a boiler 
which contains every element of the Thornycroft boiler, 
the curved tubes in a flame space, the steam and water 
receiver, and soon. The boiler was tried on land and 
required very delicate handling, and was abandoned about 
1859 and replaced by an ordinary generator. Of course, 
it will be understood that the arrangements, on which after 
all success or failure depends, were not similar to those of 
the Thornycroft boiler; but it was very like the Du 
Temple boiler in many respects. But M. Bertin hastens 
to add that M. Du Temple does not appear to have had 
any knowledge of the Sochet boiler. 

In the latter portion of the book there is an enormous 
amount of information never before published concern- 
ing water-tube boilers. M. Bertin gives facts and state- 
ments, which have usually been kept rather private, 
with the utmost liberality. Take, for example, page 348, 
in which is given the prices of various types. The price, 
for example, per square foot of grate surface of Belle- 
ville boilers bought by the French navy during the last 
few years has varied between £27:12 and £35°62. We 
wonder what the boilers of the Terrible and Powerful 
cost. The Normand boilers of the Dunoig and the 
Lahore cost £64°65 per foot of grate. i 

Here we must stop. Much, very much, more might 
be written ; yet we think we have said enough to convince 
our readers that M. Bertin’s book is one that they must 
possess themselves. One conclusion forces itself on our 
mind, and we cannot finish without stating it. It is 
that the French Admiralty have experimented with a 
liberality of mind and pocket worthy of all praise, and 
in marked contrast to the illiberal and narrow-minded 
policy of our own Admiralty. It is to that policy that 
Britain is now indebted for the disgraceful fact—for it is 
disgraceful—that our ships of war are dependent for 
steam on the invention of a Frenchman, and that 
invention by no means one of unsurpassable excellence. 





SHORT NOTICES. 


The Tutorial Dynamics. By Wm. Briggs and G. H. Bryan. 
London: W. B, Clive. Price 3s, 6d.—This is a swall octavo of 
312 pages. At the first glance it presents nothing to distinguish 
it from the dozens of treatises on dynamics at the cursive of te 
student. It appears, however, thatthe authors were not satisfied with 
the existing methods of instruction, at which we are not surprised. 





They have introduced innovations, the reason for which they state in 
thepreface. They have met with students who could apply the differ- 
ential calculus to problems on mechanics, but who were quite in- 
capable of interpreting the results, and became hopelessly mixed 
between foot-pounds, poundals, ergs, and dynes. e notice that, 
greatly daring, the authors have not hesitated to put forward all 
the old contradictions of statement about Newton’s third law. 
Perhaps this is better, after all, than quietly to ignore the subject, 
as has lately become the fashion. There is no index to the book, 
nor even a table of contents. We have no doubt that the work is 
all that the author claims for it, 

Description of Various Sewaye Disposal Works, A report pre 
R. O. Wynne, A.M. Inst, C.E., city engineer, Ca; 

ape ag formerly borough surveyor and engineer, Oswestry. 
London: The St. Bride’s Press, Limited.—This is a reprint of 
articles which have already appeared in the Surveyor, and consists of 
a detailed report presented to the Oswestry Town Council. The 
book contains a series of short but useful descriptions of the 
sewage schemes of towns using various systems, including dis- 
charge into the sea or tidal river, land irrigation, chemical clarifi- 
cation, electrical, biological, and septic tank treatment. In his 
conclusions, the author recommends the adoption of the two latter 
systems. The book should certainly be of use to surveyors. 

The Engineer’s Year Book of Formule, Rules, Tables, Data, and 
Memoranda in Civil, Mechanical, Electrical, Marine, and Mine 
Engineering. By H. R. Kempe, With about 900 illustrations, 

ially engraved for the work. Sixth year of publication. 
mdon : Crosby Lockwood and Son. 1899. Price 8s.—One of the 
best of engineers’ annuals is Mr. H. R. Kempe’s “‘ Engineer’s Year- 
book.” It contains on the whole, we believe, more iy use- 
ful information and statistics than any other book of its class. It 
differs, too, from other note-books in that many descriptions of 
special designs of various pieces of mechanism, &c., are given. It 
is one of those volumes that it is advisable for an engineer to have 
at hand, 

Bailey's Index to the ‘‘ Times,” January, 1899, London: Eyre 
and Spottiswoode. Price 3s.,—Mr. Bailey has set himself a heavy 
task in undertaking the production, monthly, of an index to the 
Times, but judging from the copy before us, he will make a success 
of the venture. The January number occupies 82 sides, 10in. by 
6in., is printed in a good clear type, and is broken up sufficiently 
to make reference both easy and rapid. 

Laxton’s Builders’ Price Book for 1899. Containing above 72,000 
prices. Originally compiled by Wm. Laxton. Highty-second 
edition. London: Kelley’s Directories, Limited. impkin, 
Marshall, and Co., Limited. Price 4s.—This is the eighty-second 
edition of Laxton’s Price Book. Is it necessary to say more? 


‘own, 





BOOKS RECEIVED. 

Banks and their Customers, London: Effingham Wilson. 
Price ls. 

A Retrospect of Eight Decades, By the Rev. E. L. Berthon. 
London: George Bell and Sons. 1899. Price 5s, net. 

Landmarks in English Industrial History. By George Town- 
send Warner, M.A. London: Blackie and Son, Ltd. 1899, 

Text-book of Theoretical Naval Architecture. By E. L. Attwood. 
With 114 diagrams. London: Longmans, Green, and Co, 1899, 


Price 7s. 6d. 

Telegraphy. By W. H. Preece and J. Sivewright. Fifteenth 
edition. Thoroughly revised. London: Longmans, Green, and 
Co. 1899. Price 6s. 


The Commercial Management of Engineering Works. By Francis 
C. Burton. Manchester: The Scientific Publishing Company, 
1899. Price 12s. 6d, net. 

Calendar, History, and General Summary of Regulations of the 
Department of Science and Art, 1899. London: Eyre and Spottis- 
woode. 1899, Price 1s. 8d. 

Measurement and Weighing : 
Practical Physics. By Edwin Edser. 
Hall, Limited. 1899. Price 2s. 6d. 

Die Ingenieurtechnik: im Alterthum. Von Curt Merckel. Mit 
261 Abbildungen im text und einer Karte. Berlin: Verlag von 
Julius Springer. 1899. Preis M. 20. 

Matriculation Directory. No. xxv. January, 1899, With 
articles on the special subjects for June, 1899, and January, 1900. 
London: W. B. Clive. Price 1s. net. 

The “Shipping World” Year-book: A Desk Manual in Trade, 
Commerce, and Navigation. Edited by Evan Rowland Jones, 
With new map specially prepared by J. G. Bartholemew, F.R.G.S., 
&c. London: Shipping World Office. 1899. Price 5s. 

Practical Dictionary of Electrical Engineering and Chemistry in 
German, English, and Spanish: Treating especially of Modern 
Machine Industry, the Foundry, and Metallurgy. By Paul Heyne. 
Vol. ii. English, Spanish, German. Dresden: Gerhard Kiiht- 
mann. London: H. Grevel and Co. 1899. 


A First Year's Course in Elementary 
London: Chapman and 








JAPANESE RAILWAYS AT THE JAPAN SOCIETY. 


On Wednesday last, at the meeting of the Japan Society, Mr. 
Chokuro Kadono read an extremely interesting paper on the deve- 
lopment of the railway system in Japan, After quoting numerous 
statistics, in the course of which he pointed out that the actual 
mileage throughout the country now amounted to about 3300 miles, 
and giving details as to the various companies which controlled 
these lines, he paid a graceful tribute to the work carried out by 
the British engineers who organised and started the system, and 
explained how, had the Japanese followed more closely the advice 
of those experts, certain mistakes which had been made would 
have been avoided. The gauge, he considered, was too narrow, 
although the curves and gradients necessitated by the topography 
of the country limited the width of the gauge to some extent. 
He attributes the fact of the standard gauge being fixed at 3ft. 6in. 
to certain Australian lines being built of this gauge at the time 
when the Japanese railways were commenced. Ninety-five per 
cent. of the passengers travel third class in Japan at a cost of one 
sen—about one farthing—per mile, and the second and first-class 
passengers are charged two sen and three sen respectively. In 
spite of these low prices, however, the Japanese railways are more 
profitable than the English railways. 

Mr. Kadono regrets that in Japan the railway carriages are 
built in small compartments, on the English principle. This was 
all right when only short lengths of line existed, but now that 
there is a line of over one thousand miles in length down the main 
island, this style of compartment is too cramped. The Japanese 
railways suffer from being under equipped with rolling stock ; and 
the single-line principle now in vogue is insufficient for the present- 
day demand. 

, ere Milne commented on Mr. Kadono’s lecture, and 
endorsed many of his opinions; he liked, however, to associate 
Japan with subjects more «esthetic than railways. Mr. Kadono 
had, however, been very successful in rendering interesting a 
prosaic subject. He thought that while we should admit that, 
while British engineers had no doubt done a great deal as the 

joneers of railways in Japan, they had found apt pupils in the 
> nese, who had also given us guid pro quo, in that Japanese 
salen engineers had been consulted by foreign engineers when 
they were engaged in constructing railways in other earthquake 
countrics, 

A vote of thanks to the lecturer was proposed and seconded in 
due course. 

Mr. Kadono is a graduate of the Engineering College of the 
Tokyo University, and is living in England as the engineering 
representative of Messrs. Okura also, 
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ROLLER-FEED PLANING MACHINE. 


THE accompanying illustration, which is taken from a 


photograph of a high-speed roller-feed planing machine, for | increasing, and we understand that the limit has not been 


preparing tongued and grooved planed boards for flooring and 


match-boarding, represents one of the latest developments | 
that Messrs. Thomas Robinson and Son, Limited, of Roch- | 


dale, have introduced in their special class of machine tools, 
designed for every variety of wood-working requirements. 
This machine is capable of planing flooring at a maximum 
rate of feed of 150ft. per minute. The framing is of heavy 


and powerful construction, and the cutter-block spindles and | 


their bearings have been specially designed to enable excep- 


tionally high speeds to be maintained without heating or | 


vibration. All the cutter-block spindles are mounted in 
patent self-lubricating bearings, in which the oil automati- 


cally circulates whilst the spindle revolves, this arrangement | number of riveted joints. 
ensures a constant supply of oil to the bearings, and at the | rolled at the Clydesdale Works, and they measure 29ft. din. 
same time prevents waste, whilst avoiding trouble through long by 7ft. 9}in. wide, and are }$in., full, thick. 


negligent lubrication. 


The feed consists of eight rollers of large diameter, all of | struction of a Lancashire boiler. 
which are geared together and driven by powerful spur gear- | one piece, and are 10ft. 34in. and 9ft. 11lfin. in diameter 
ing. The top rollers can all be raised or lowered together by respectively, their edges are turned, and the flue openings 


Working Pressure '80 Los ° 
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LARGE BOILER PLATES. 





Tue size of boiler plates has of late years been steadily 


| reached even yet. We hear that some manufacturers are 
contemplating making them 12ft. wide. At present, how- 
ever, just under 8ft. is the limit which has been reached in 
| stationary boilers, in which the rings are each formed of one 
plate only. Our illustration shows the details of a Lanca- 
shire boiler recently constructed by Messrs. Tinkers, Limited, 
of Daisy Field Boiler Works, Hyde, for Messrs. Mallalieu 
and Wrigley, Limited, of Car-hill Mills, Mossley. Its 
| dimensions are 30ft. by 9ft., internal measurements, and its 
flues are 3ft. 9in. in diameter, with the two last rings taper- 
| ing to 3ft. 4in. at the back end. It will be noticed that this 
boiler is composed of only four plates, thereby reducing the 
The plates have been specially 


We 
| believe these are the largest plates ever used in the con- 
The end plates are all in 


This would point to the fact that even at 300 lb. the limit of 
elasticity had not been approached. While under pressure, 
the average deflection was ,in., and in no part exceeded 
sin. The total weight of the boiler without fittings is 
38 tons. 

Messrs. Tinkers inform us that in spite of the large size of 
the plates employed in this boiler and in another of the same 
size now under construction, they are prepared to work with 
larger plates still. Their bending, drilling, and riveting 
machines could probably deal with plates from 2ft. to 3ft. 
wider than those hitherto used. 

It is interesting to notice the progress made in this type 
of boiler. The pressures used are gradually mounting up, 
and, to judge by the work in the various manufacturers’ 
shops, there is every reason to believe that the Lancashire 
boiler still keeps its place as atrustworthy, durable, and econo- 
mical steam generator for all-round purposes. 








DREDGING NAVAL PORTS. 


A SERIOUS point, associated with the work of dredging out 
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fresh anchorages for battleships and cruisers within some of 
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means of a hand wheel at the end of the machine, and the | cut out in the lathe. The circumferential seams are riveted | our naval ports, so as to afford a position sheltered from 


bottom rollers are adjustable in height to allow for wear. 


| 


with a double line of rivets, as also are the front and back | 


torpedo boat attack, which work has been progressing rapidly 


The underside of the board is planed first by revolving | ends, the front plate being riveted to an angle ring, while | for some time—notably at Devonport and Portsmouth—now 


cutters and finished smooth by fixed knives, the edges of the | the back plate is flanged cupwise by hydraulic press at one | 
board being similarly planed, first by revolving cutters, and | heat. The butt straps of the rings, which are jin. thick, are 
The top side of the board | very securely riveted, the joints of the two inside rings 
is also pianed, first by means of revolving cutters, and | having eight rows and those of the outside rings six rows of 
plane box | rivets. 
with fixed knives, which is attached immediately behind the | between two gusset stays, do not require the two extra rows 
All the revolving cutter-block | of rivets. 


finished smooth by fixed knives. 
finished to a smooth surface by means of a top 


top revolving cutter-block. 
spindles are driven at a speed of 5000 revolutions per minute. 
The bottom revolving cutter-block can be drawn out of the 
machine for sharpening or setting the cutters, and it can be 
raised and lowered for adjusting the depth of the cut. An 
extra bottom cutter-block is also fitted to the end of the 
machine for sticking a bead or mould on the face side of the 
board after it is planed. Machines of this type are exten- 
sively used in this country, chiefly in the ports of Hull and 
Grimsby, for preparing the large quantities of floor boarding 
which are sent thence to all parts of the kingdom for use in 
house building. Owing to their powerful construction and 
capability of dealing with the heaviest class of work, they 
are also in demand for railway carriage and wagon building, 
for planing the heavy timbers used in the construction of 
the framing. One of these machines was recently put down 
in Grimsby, under conditions of guarantee to turn out planed 
boards at a rate of feed of 150ft. per minute, and at the trial 
actually turned out the work at a speed of 175ft. These 


machines are made to take in timber of a maximum size of 
15in. wide and Tin. thick, up to any length, and an idea may 
be formed of their massive build from the fact that their 
weight is about 12 tons. 


| They are all made of }fin. plate. The first and third rings 
| of plates from the front of the boiler are external to the 
| second and fourth rings. 





' test. 


he joints in the outside rings, coming as they do 


There are five gusset stays above the flues on both 
front and back plates, while on the front plate there are two, 
and on the back plate, and three stays below the flues. 


The flues each consist of fifteen 
rings, each formed of one plate i%in. thick—the front 
and back rings forming the attachment to the end plates 
being jjin. thick. There are no cross tubes in the flues. 
The longitudinal seams of the flue rings are welded. All 
joints are caulked inside and out with pneumatic hammers. 

Messrs. Tinkers originally guaranteed that the boiler should 
pass any boiler insurance company for 1801b. working pres- 
sure. We have before us the certificate of the National 
Boiler and General Insurance Company, Limited, of Man- 
chester, in which we find that this body has examined and 
tested the boiler, and that it is considered to be suitable for 
a working pressure of 2001b. on the square inch, i,e., more 
than 10 per cent. in excess of the guarantee. We may here 
mention that the boiler in question was tested up to 300 lb. 
per square inch, with hydraulic power, no less than fourteen 
times, as numbers of people went specially to see it under 
During all the tests the boiler was practically drop dry. 





presents itself. Is there not a possibility of the old channels 
and banks being so materially disturbed by this process of 
dredging that moorings may be rendered insecure, if, indeed, 
the normal conditions as to tides and currents are not 
dangerously interfered with ? 

An important object lesson in regard to this point was 
given by the recent storm at Portsmouth. Evidently with 
an eye to counteract the effect of the scour upon existing 
moorings, which has resulted from the dredging operations 
alluded to, the naval authorities laid down a fresh series of 
improved moorings, to the first of which the Trafalgar, port- 
ship, was duly made fast. But upon the night of the severe 
storm, shortly after twelve o’clock, the officer of the watch, 
a junior lieutenant, perceived suddenly that the great battle- 
ship was adrift, and sweeping, before the whole force of the 
gale and tide, right up the harbour and making for the ships 
at anchor, the cruiser Terrible being immediately in the line 
of attack. Happily, however, the officer of the watch, though 
young in years was old in wisdom. With a promptness 
which cannot be too highly commended, he did not wait to 
report the position, but let go two anchors at once. These 
had the effect of bringing the ship almost to a standstill— 
indeed, of checking her way altogether; and practically before 
the news had es the senior officeron board the situation 
was turned. But it was touch and go. Five minutes more 
and the probability is that the Terrible would have been 
rammed and gone to the bottom. It is reported also that 
the collision which took place in Devonport about a fort- 
night since was due to the disturbance of the bottom by 
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dredging, and consequent alteration in the tides and | 
currents. 

There is little doubt that the old “ Point” at Portsmouth 
is being undermined and eaten away by the recently-created | 
currents. Stables that were dry and comfortable upon that | 
tongue of land up to last year, are now known to have sunk | 
so deeply with the excessive scour forcing water up the 
drains, that they are of little service, whilst the entire 
“point” was flooded 3ft. deep last week with the rush of 
water into the harbour at the flow of the tide. This is a 
matter for grave consideration. If the “ point,’ which is 
one of the natural protective features of the inner harbour, 
were to be swept away, the value of this magnificent anchor- 
age would be materially discounted. 

Perhaps the naval authorities at the Admiralty are fully 
aware of the possible effects of such a wholesale system of 
dredging as is now being carried on. They may, too, have 
had the best advice from experts in regard to this matter. 
But if such is not the case, we would strongly urge upon 
those who are responsible for this work to take such advice 
with the least possible delay, and not recklessly to interfere 
with the natural currents, tides, and streams of so important 
a pair of harbours as Devonport and Portsmouth. It is a 
very easy matter to spoila harbour. At Larnaca, in Cyprus, 
the entire roadstead has been ruined by the practice of 
Turkish vessels, which were accustomed to throw out their 
ballast alongside after coming to an anchor. Shoals have 
now formed around these heaps of ballast, and eddies and 
currents created, so that large vessels constantly get aground. 
It would take centuries of dredging to correct all the mischief 
which has been done there. 

Portsmouth and Plymouth ports are, however, far too 
valuable to be made the subjects of experimental harbour 
operations, We may, of course, be entirely wrong in our 
anticipations of possible evil; but it is well to be on the safe 
side, and we give our opinion merely for what it is worth. 
Nevertheless, had the Terrible actually gone to the bottom, 
we confidently believe that dredging would have been dis- 
continued at once as a natural sequence. 








THE GIBRALTAR MAIN SEWERAGE WORKS. 

Tue new main sewer of Gibraltar, which renders our rock 
fortress one of the best drained towns on the Continent, is 
now completed, and has been working satisfactorily for the 
past two months. It was commenced in January, 1896, and 
handed over to the Sanitary Commissioners in November, 
1898. Owing to the well-known peculiar formation of the 
tock, great difficulties were experienced in surveying in order 
toget an accurate line for the heading driving. In every case 
the headings met without any appreciable error. 

The sewer is about 13,300ft. in length, with a gradient of 
1in 1200. It is egg-shaped in section. For the greater part 
of its length it is 6ft. high, and 4ft. Gin. at its greatest width. 
These dimensions are gradually reduced, and at the entrance 
it is 2ft. Sin. by 1ft. 8in. The tunnel passed through running 
sand, clay, shale, and rock, the latter full of fissures. There 
are flushing gates at intervals, which when closed allow the 
sewer to fill north of the closed gate. The opening of the 
gate ensures the complete flushing of the sewer. The sewage 
from the lower part of the town is lifted into the sewer by 
ejectors worked by compressed air. 

Two centrifugal pumps, worked by gas and oil engines, can 
Conjointly deliver 8000 gallons of water per minute into the 
ore. This water can be discharged direct, or stored in a 
arge chamber communicating with the sewer by means of a 
ores valve. The ventilation of the sewer is provided for by 
bed erection of an air shaft at Europa, near the outfall. 
the winter months Gibraltar is subject to a very 
the downfall of rain, and provision is made in the sewer for 
ene carrying away of the storm overflow. The whole of the 
— Was carried out under the supervision of Mr. Rowland | 
Drtherhood, C.E., chiefly by means of Spanish labour. 

vane hag cane cotuaeen, in the construction of the sewer | 

S com i i i i 
Stillen. plete immunity from loss of life or limb by 
Bi. completion of the sewer marks a step forward in the | 
— of civilisation, and the sanitary commissions are to be | 
= ertulated on their courage in entering upon such a | 

Sty reform. Her Majesty's Government rewarded a late 
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chairman of the Sanitary Board for his services in connection 
with the scheme by conferring on him the dignity of a C.B. 
We wonder what will be the reward of the distinguished | 
rvision the work has been 
, hitherto, an unenviable 
reputation for the poisonous smells rising from the ventilat- 


engineer under whose untiring su 
carried out? Gibraltar has h 
ing traps in the main streets. Diphtheria and typhoid have 
ever been prevalent. 

We trust that, with the new drainage system now working, 
our picturesque fortress will become a stranger to these un- 
welcome visitors, and that our troops will no longer be subject 
to their insidious attacks. 








CABLEWAY ACROSS THE THAMES. 


In our issue of January 20th last we gave a few particulars 
of the aérial cable which is being employed in the demolition of | 
the old Vauxhall Bridge which spans the Thames. We are 
now enabled to give illustrations of this interesting system 
of transport. The general views represent the works on the 
Middlesex side of the river, and the line drawing below shows | 
the carriage for traversing, lifting, and lowering. The span of | 


| 
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the cableway is 910ft., and the masts on which it is supported | 
are 75ft. high. The masts are constructed of timber of 24in. | 
by 1lin. rectangular section, and are each supported by five | 
wire guy ropes, the main cable in each instance being 
anchored to a concrete block. The main cable on which the 
carriage runs backwards and forwards is 64in. circumference. 
The hauling engine, situated on the Middlesex side, has 
separate drums for traversing and for lifting. The ropes pass 
from these drums over corresponding drums carried by a 
countershaft at the base of the mast shown, and thence over 
the pulleys at thetop. The pulleys on the countershaft are 
5ft. in diameter, and three in number—two for the endless 
traversing rope and one for lifting. The construction of the 
carriage will be readily understood from the subjoined sketch. 














It is made of steel throughout, and is articulated at about 
its middle so as to allow it to conform with the sag of the 
cable. In order to prevent undue sag of the traversing cable 
a number of light iron frames are carried along with the 
carrier, and these are caused to stop at predetermined dis- 
tances along a light rope having a number of buttons so as 
to prevent the cable from dipping excessively. The appazatus 
has been tested with a weight of four tons, and the traversing 
speed is 700ft. per minute, while the lifting speed is about 
one-half of this. It has been designed and constructed for 
the contractors, Messrs. Pethick Brothers, by Mr. John M. 
Henderson, of Aberdeen. 








A NEW UNION NUT. 


Tue nut illustrated by the accompanying cut consists 
of two parts similar in form; each part is provided with a 
transverse groove and interlocking projections or shoulders ; 





| the separate parts are placed on the pipe and put together so 


as to form a complete nut. It will be understood that the 
separate parts are locked together as soon as the nut begins 
to pass on to the screwed head. The nut is intended to 
replace the common union nut used for coupling small pipes, 
stuffing-boxes, &c. Ifthe nut on a pipe union is destroyed, 
either through wear and tear, or through carelessness by not 
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having the two parts in a line when attempting to couple 
them, a new nut is required, which in most cases neces- 


| sitates cutting off the pipe collar, and after the nut has 
| been replaced brazing it on again. 


By using a patent 
nut, the old nut is simply split and the patent nut 
sli on. Ifa patent nut is stripped and a new one is not 
at toa, the old one may still be employed, a small amount 
filed out of the grooves, and a thin liner sweated on to the 
inside of one of the shoulders will bring the two parts closer - 
together, and will do until a new one can be procured. Full 
particulars of this ingenious nut are to be obtained from Mr. 
A. R. Leask, consulting engineer, 91, Minories, London. 








Tur Board of Works have offered to sell the Menai 
Suspension Bridge which connects Anglesey and Carnarvonshire 
for about £15, The offer is made to the Menai Bridge District 
Council, and has been referred to the Anglesey and Carnarvonsbire 
County Councils for consideration. This was one of the achieve- 
ments of Telford, and cost £120,000. It was opened to the public 
on the 30th of January, 1826. 
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KNAP’S WATER-TUBE BOILER. 
THE accompanying engravings illustrate a water-tube boiler 
now being manufactured by Messrs. Conrad Kuap and Co., 
Queen Victoria-street. The features of its construction will 
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KNAP’S WATER-TUBE BOILER 


be readily understood from the engravings by those who are 
familiar with water-tube boilers. The heating surface con- 
sists of sixty-one solid drawn steel tubes 2ft. 4in., and eighty- 
four 3ft. 2in. long, all 1}in. diameter outside, giving a total 
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KNAF’S WATER-TUBE BOILER—CROSS SECTION 


tube surface of 160 square feet. The tubes are expanded into 
wrought steel boxes, such being the only material employed 
in the boiler. It occupies a ground space of 2ft. Tin. by 
2ft. 3in. 





————== 
| drainage works, a neighbouring Corporation in an Act 
| in the last parliamentary session was successful in attainin 
: : | this object in a private Bill. This is fully set forth j 
(From a Correspondent.) Section 42 of the West Ham Corporation Act, 1898, of wai 
A sertous attempt is now about to be made with a view | further mention need not be made at the present ‘time - 
to obtaining an amendment of the law relating to combined | should be stated that at the earnest request of the vesty; 
drainage works in favour of the whole of the local authori- | and district boards, the London County Council has vesclves 
ties throughout London. From the standpoint of these | to secure the introduction of the Bill in the House of look 
public bodies there is scarcely a question of greater import- | in the first instance, where Lord Welby has consented to 
ance than this subject, which has led to much litigation and | take charge of the measure. ? 
different decisions in the numerous cases brought before the | 
Courts. The Public Health (London) Act, 1891, under which 
the vestries and district boards have to act, does not contain 
any definition of the word ‘drain,’ and the old definition 
in the Metropolis Management Act, 1855, has been found to 
be defective, and has led to conflicting decisions in the Law 
Courts. It appears from information obtained from tbe 
majority of the local authorities that the cost incurred by | 
London ratepayers in discharging in connection with com- | 
bined drainage liabilities, which in equity are considered to 
pertain to private owners, has amounted to £43,000 during 
the past three years. Itis anticipated that, failing an amend- 
ment of the existing law, this amount will be largely 
increased year by year, since the owners of property are daily 
becoming more alive to their legal position, and more ready 
to take advantage of the difficulty experienced by local 
authorities in proving the liability of the owners for works of 
combined drainage, especially as the many recent decisions 
in the Courts have in reality served the purpose of adver- 
tising the difficulty all over the metropolis. 
With ‘a view to remedy the existing state of affairs, the 
local authorities some time ago appointed representatives to 
meet in conference to discuss the position and to draw up a | 
Bill to secure an alteration in the law. When the Bill had | 
been drafted the members of Parliament for the London con- 
stituencies were approached with the object of their assist- 
ance being rendered in the House of Commons, and with one 
or two exceptions the members expressed themselves in 


PROPOSED AMENDMENT OF THE LAW ON 
COMBINED DRAINAGE WORKS. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of 


our 
correspondents. ) 





TECHNICAL EDUCATION, 


Sir,—In reference to your leader on the above subject in last 
week's number, it seems to me that most of the mistakes made in 
our technical schools have arisen from a want of accurate knowled 8 
of the difference between the conditions prevailing in England a 
| Germany, in ard both to the education of engineers and the 
conditions laid down by employers. 

To begin with, there are two kinds of technical schools in (jer. 
many, the technical high schools (Technische Hochschule), which 
are engineering colleges, and the trade schools (Gewerbe Schule) 
which are schools where mechanics and workmen can learn gyfi. 
cient of the theory of their particular trade to enable them to 
take a more intelligent interest in it and thereby improve thei 
workmanship. But up to the present, in Germany as in England 
| the best mechanics I have met have been bred purely and simply 
in the shops. Whether our technical schools are going to change 
this order of things time alone can show, and I doubt if they have 
been established long enough to show any very marked effect, 
The working hours in Germany are longer than in Engiand, so 
that their workmen have even less time than ours for night study, 
This is clearly understood, and the trade schools, which are 
usually under the control of the municipalities, are run very 
economically, and carefully restricted to the 
needs of the particular town or district, 

In the technical high schools there are g 
totally different set of conditions. The students 
at these are drawn mostly from the middle 
classes, and come up for a purely theoretical 
course of three or four years, with a view of 
obtaining their diploma or of passing the exani- 
nation qualifying for Government employment, 
These courses contain much that in our eyes 
seems elementary and supertiuous, but which is 
rendered necessary by the fact that a German 
boy’s education, up to about his seventeenth 
year, is directed mainly to enabling him to pass 
the examination which carries the privilege of 
one year’s military service instead of two; so 











that he is only superficially educated in branches 
of mathematics and kindred subjects, in which 
English public or grammar school boys of the 
same age are thoroughly grounded, 

With the exception of a month or two during 
the long vacation, the German student does not, 
as a rule, get any workshop practice until he 
leaves the high school, few of those institutions 
having any practical laboratories. But he is then, 
if he has gained his diploma, a fully-qualified 
enzineer, and able to obtain salaried employ- 
ment, and under these conditions his shop ex- 
perience is gained. In England, except in 
special cases, no engineer can hope for employ- 
ment unless he has spent at least three years 
in the shops, and the Germans are fast beginning 
to see that on this point we are wisest, 

Our technical schools seem to me to suffer 
from trying to do too much by combining the 
engineering college and trade school in one, 
Our highly educated engineers are catered for 
in colleges, such as University and King’s 
Colleges in London, Owens College, Man- 
chester, and Mason College, Birmingham, and 
for which no praise is too great ; but the ordi- 
nary technical school is asa rule not complete 
enough for the highly educated engineer and 
too much for the mechanic, The ordinary 
mechanic, who goes into the shops at fourteen 
or fifteen years of age and has only his evenings 
for self-education, does not want a_ highly 
technical training, but wants the main principles 
of the theory of his trade explained to him in 
a practical manner—i.e., in a manner that will 
enable him to apply those principles to his every day work. Given 
masters who are practical men, and who will train the engineers, 
—be they mechanics or managers—to overcome their difficulties in 
the quickest, best, and cheapest manner possible with the 
materials at hand, and technical schools should succeed and be 
valuable institutions. There must be a happy medium between 
the English and German methods, but no one seems as yet quite 
to have hit upon it. ; 

Much more could be said upon this subject, but I have already, 
I am afraid, exceeded the limits of a letter in trying to outline 
the conclusions I have deduced from my own experience at home 
and abroad. A.M.I, Mecu. E. 


February 18th, 





KNAPS BOILER—SECTION 


favour of the Bill; but it was found impossible to proceed 
with the measure in the 1898 session, as in the case of 
similar proposals made in 1896 and 1897. Undaunted by 
the reverses of the past, the representatives of the local 
authorities as recently as December last again met in con- 
ference and approved the draft of a Bill entitled the Metro- 
politan Sewers and Drains Bill, copies of which have been 
distributed among the interested parties and the local | 
members of Parliament, many of whom have already pro- 
mised to support the measure. 

The Metropolitan Sewers and Drains Bill provides (1) that 
in the construction of the Metropolis Management Act, 1855, 
and the Acts amending the same, the word “ drain ”’ shall be 
deemed to apply to and include the subject-matters specified 
in the interpretation of the word “drain,” contained in the 
250th Section of the Metropolis Management Act, 1855, and 
in the 112th Section of the Metropolis Management Act, 1862, 
and also any drain the construction of which, as a sewer, 
has not been sanctioned by a local authority, or which has 
not been approved as a sewer by the Metropolitan or other 
Commissioners of Sewers, or by the Board of Works or the 
London County Council. The London County Council may 
at any time approve as a sewer any drain for draining a group 
or block of houses where, in the opinion of the local ‘ , 
authority for the district, it is desirable that such | a paper I read before the Manchester Association of Engineers Mi 
drains should be cleansed, repaired, and maintained | 1896, on ‘“‘ Water Power and its Development,” and in the tech- 
at the expense of the local authority, and such drains | nical Press and elsewhere. 
shall thereupon become a “ sewer” and be vested in the local | _The carrying into practice of the sug 
authority. The Bill further provides that (2) any local | = volved i by eye pos peta 
authority may recover any so Poe incurred, after the | ouliles in the onay ing into practice of a proposed scheme. 
passing of the measure, in cleansing, repairing, or replacing | From a somewhat extensive examination I have made of con- 
any drain for draining any group or block of houses, from tours, &c., in the parts of this country where a large water power 
the owner or owners of any premises for the drainage of | might be developed without more or less serious interference with 
which such drain is or may be used in such proportions, if | existing water rights, I do not believe that many districts exist in 


there be more than one owner, as may be determined by the | which a age seers sone gpa sd pegs " Sogaa 9 
of a number of streams, combin wi 


THE UTILISATION OF WATER POWER. 


Sir,—I have been much interested by your article, “ The Pro- 
gress of Aluminium,” in your current issue, and more especially by 
a suggestion you make that it would be worth while to examine 


the contours and rainfall of more than one district in (reat 
oaeeey for some 
D 


Britain, with a view to utilising the resulting water 
y of power. 


urpose requiring a steady twenty-four hours’ sup 
: This is a suggestion the value of which I fully endorse, - 
which I have myself advocated in various forms for years pas 
with, so far, little or no result, The suggestion will be found in 





estion involves a number 
ich are those of the time 
data, and of legal diffi- 


surveyor to the local authority, or in case of dispute, by the pte , 4 : gaa 
London County C il, A f this 8 e—‘‘ compensation reservoirs,” in fact. _ : 

ondon County Counci ny expenses of this nature may Tt will, I think, bs edule’ by those having gone inte Se 
ess, 


be recovered either by action in the High Court or before a 
Court of summary jurisdiction. 

The foregoing statement gives the essential features of this 
short Bill. It is a remarkable anomaly that, whereas the 
metropolitan local authorities have so far been unable to 
obtain the relief from the liabilities of existing combined 


question that the large rivers of this country are hope 
acbomnt of the very large works of storage required to — 
available their mean flow, abe ee with navigal 
and water supply—towns—rights a y in existence. ; 

As to.the preparation of a large scheme, it would be soreral 
years before rainfall data would be available, and the data 
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obtained would be of little use without a measurement of the pro- 

rtion of “run-off,” since the whole rainfall is obviously not 
available. To make these measurements would involve the 
gauging of a large number of small streams, and would cost a 
reat deal of money. How many manufacturers are there in this 
country sufficiently far-sighted to spend a lot of money without 
the practical certainty of return for the outlay, who, in other 
words, would risk something on a “‘ possibility ”! 

It must, further, not be forgotten that with the small catch- 
ment areas available in this country without interference with 
existing rights of vital be a large streams are not usually 
combined with high heads, and to develop considerable power 
from low heads involves usually heavy outlay. At the same time 
there are no doubt districts which would repay examination, and 
] know one or two. i A 

With regard to electric lighting, I believe, and am prepared to 
sbow, that the variable demand on such a station has several 
advantages when su plied from a water power of small amount. 
Suppose that ins of using such a 20-horse power water power 
direet on, say, 20ft. head, we employ it constantly—twenty-four 
hours per day—pumping water into a reservoir at an elevation of 
400ft. above ; then, assuming a loss of 50 per cent., we could store 
the useful power of 20-horse power in a tank at that elevation 
by pumping up one-tenth part of the stream’s flow. 

It is also evident that by such a system of storage we could 
render available a large part of the energy running to waste 
through the day and periods of light load, rendering such energy 
available at loads exceeding the prime power available. Fur- 
ther, should the demand on such a system exceed that to be 
obtained from the water power, then small steam or oil engines 
could be utilised to the best advantage, viz., at constant and full 
load, as additional pumping power; and I believe, having made 
careful examination of the subject, that the economies effected by 
the storage and full load working will more than balance the losses 
in the double conversion. There are numerous small towns which 
could, I believe, be advantageously electrically lighted by power 
produced—and for practical purposes increased—on this system. 

Littlehampton, February 18th. Geo, T, PARDOE, 





THE MICRO-STRUCTURE OF STEEL. 


Sin,—In your leading article on this subject, you draw attention 
to the point raised by Mr. Windsor Richards, where he infers that 
the result of examination of a very tiny portion of steel should not 
be used to draw the conclusion that the whole mass-—be it ingot, 
rail, or even blow—from which this small piece is taken, is of the 
same structure all through. 

Whilst reasoning over this argument, and for the moment not 
accepting the explanation of Sir Roberts-Austen that the micro- 
scopical object is a fair representative of the whole mass, can it 
not be said that such results as have been obtained by the 
Research Committee of the Institute of Mechanical Engineers ma, 
be a great help in checking and controlling experiments whic 
are carried on in the usual way for tensile strength, elongation 
and contraction of area, and thus introduce another factor, as it 
were, that will be of use in establishing data founded on scientific 
research! Might not the argument raised be equally well applied 
to the results of experiments with an individual test bar! From 
the continuous observations of many thousands of experiments, it 
is well known how to interpret appearances, breaking weights, 
with percentages of contraction and elongation ; and these, coupled 
with chemical analyses, have enabled great things to be done, 
which have not only benefited the community at large, but brought 
honour to those who have used the knowledge to qlicinge. his 
being so, why should not the results of research obtained from 
microscupical observations be the means of more closely gauging 
what is already known to exist, and thus enable still greater strides 
to be taken in, perhaps, an unlooked-for direction ’ 

It does not seem to be quite to the point to treat the question of 
the condition of the tiny piece as being an exact measure by which 
to judge the whole, and surely this was never intended, at least in 
the abstract way of looking at it. m 

It seems that the most useful way of deriving benefit from the 
data obtained by the observations made on the micro-structure of 
steel, is to apply them as standards by which to gauge and 
control the more mechanical tests carried out on this material, 
whether as a high-grade steel, or an iron standing far lower down 
in the scale, JOHN PLACE. 

Altrincham, February 20th. 





FOREIGN PATENTS IN JAPAN. 


Str,—About fs months ago the Japanese Patent Bureau pub- 
lished in tabulated form particulars of the various foreign applications 
for patents which had been received up to 23rd March, 1898 ; from 
which it appeared that out of 104 cases, one had been granted, 
five finally rejected, eighteen rejected, but awaiting reconsideration 
or appeal, and eighty still under consideration or referred back for 
correction, production of models, &c. 

According r the Gazette published by the Patent Bureau, of 
which the las$ number that I have been able to procure wes dated 
10th November, 1898—I was informed that the succeeding number 
was already out of print—it would appear that only two patents in 
allhave yet been granted to foreigners, viz., No. 3076 to Edward 
Hayden Delany, U.S.A., for ‘‘ Improvements in Steam Valves for 
Direct-acting Pumps,” applied for 24th September, 1897, granted 
22nd March, 1898, term fifteen years ; and No. 3129 to John Arm- 
strong, London, for ‘“‘ Smelting Furnace for Iron Pyrites,” applied 
for 7th June, 1897, granted 27th March, 1898, term fifteen years. 

No mention is made of unsuccessful applications, or of those 
which have not yet been decided. But as I happen to know of at 
least five other grants, four of which I have myself obtained for 
— applicants, it is evident that the Gazette is by no means up 

date, 

I should like to draw attention to the inordinate time that 
usually elapses between the application and the final decision, 
which in the five cases cet varies from twelve to nineteen 
months, so that it by no means follows that a case has been 
rejected because nothing has been heard of it for a year or more. 

In addition to the above, registrations of nine designs for 
toothed wheels, No, 698 to 706, have been granted to Herbert 
Frank Beamish, director of Messrs. Starley Brothers and Westwood, 
Limited, Birmingham, all dated Ist July, 1898, the applications 
having been made on 17th June, 1897, or rather more than a year 
previously, 

Before the Revised Treaties come into force, probably in July 
next, Japan has undertaken to join the International Union for the 
protection of Industrial Property, so that-foreign applicants ought 
soon to find their chances of success materially increased, many of 
the rejections hitherto being based upon the ground that foreign 
patents for the same inventions have been issued a few months or 
weeks—in one case only sixteen ene 

Trade marks, of which several have been secured by foreigners, 
are published in a separate journal ; but it would be of no particu- 
~ ee to give a bare list without fucsimiles of the actual 
narks, 


Tokyo, Japan, 17th December, 1898. W. SILver HALL, 





‘ TRAIN RESISTANCE, 

b Sir, —The set of diagrams published in your number of Decem- 

er 23rd, 1898, are of much interest. When analysed they con- 
firm the conclusions to which the practical results of railway work- 
Ing point, i.¢., that higher speeds mean increased resistance and 
consequent consumption of fuel, other factors remaining, of course, 
unchanged, such as road, weight of train, &c, A train may run 
with less total resistance downhill than uphill, but we cannot alter 
the conditions due to gravity on a railway, and the work required 
to overcome the resistance, positive or negative, due to gravity 





should be eliminated in order to ascertain the resistance due to 
increased speed alone. 

While, however, the diagrams show that train resistances 
do increase with the speed, they do not show any such 
rapid increase as that expressed in D. K. Clark’s or similar 
equations ; the probability is that work absorbed in acceleration 
was not properly eliminated in these calculations, 
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: | : 

», | 8& .| #é 
% 32 | Sys 3s Py | fg 
sf) 0/2/88) ss] H1 ets 
Be ;| be! es] 3 | 235 Speed, miles 
ae|/ Hise sy ae 2) ee per hour. 
g2/ 4/85 S6\- "| 8| 838 
me ee gr ies 8] gan 

wm ms | mo] | SB 
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2.23 | 746 | 2552 6687 | 517 | 229 7°40 | constant at 29 
2.24 | 718 | 2552 8741 | 676 | 42 | 1°36 decreasing from 29 ,, 
2.25 | 715 | 2464 8741 | 653 | 62| 2-08 = eet ee 
2.26 | 803 | 2876 8741 | 629 | 174 | 6°64 ve a ees 
2.27 | 778 | 28382 874: | 618 | 160 5°66 constant at 26} 
2.23 | 813 | 2382 8413 | 595 | 218 | 7°71 increasing from 264 ,, 
2.29 | 807 | 2376 2987 | 215 | 592 | 20°56 ~ 2 . 
2.30 | 758 | 2464 8960 | 669] 84/| 2°81 ps a ME vs 








The average resistance after eliminating gravity is 6°4 lb. per 
ton of total gross weight of engine and train, which has been taken 
as 400 tons, 

There is also a deceleration from 304 to 23 miles per hour, which 
has assisted the engine, and would be equivalent to 0°4 Ib. per ton 
during ten minutes, so that the actual average resistance obtained 
is 6°8 lb, per ton. 

TaBLE No, 2. 
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3.05 | 907 | 4840 | 2953 | 433 | 474| 8-03 aa 3 Sete 
3.06 | 859 | 4488 | 2953 | 402 | 437 | 8-03 z wees ti 
3.07 | 793 | 4136 | 2086 | 255 | 538 | 10°73 ee de Ms 
3.08 | 761 | 3960 | 2953 | 354 | 407 | 8°48) constant at 45 
3.09 | 754 | 8960 | 8783 | 448 | 306 | 6°38] increasing from 45 to 
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The average resistance after ceere ng. gravity is 7°6 lb. per 
ton ; adding as before the equivalent to the deceleration, from 52 
to 46 miles per hour in ten minutes, we get a total resistance of 
8°7 lb. per ton, 

TaBLe No. 3, 





8.32 | 404 5544 | 4350 730 1134 16°88 | decreasing from 63 to 
8.33 | 423 5456 0 0 423) 6°40 Ma > @y 


3.34 | 498 5368 | 2715 442 56 | 0°86 ‘ en) ae 





The average resistance after eliminating gravity is 8 lb. per ton; 
adding as before the equivalent to the deceleration, from 63 to 61 
miles per hour in three minutes, we get a total resistance of 9°0 Ib. 


per ton. 
Itisa pity that the average could not be taken from a larger 
number of diagrams at this velocity. Probably the last diagram, 
which considerably reduces the average obtained, was taken as the 
engine just entered the qu: a truer result for the speed 
would therefore ba given by the mean of the first two diagrams, 
about 12 Ib. per ton—allowing for deceleration. 
This would show a steady increase of resistance following rise of 
speed, as follows :— 
Speeds from 264 to 30} miles per hour. Resistance 6°8 Ib. per ton 
” 45 ” 56 ” ” ” 9° ” 
” 62 ” 83 ” ” ” 12°0 ” 
Diagrams 3.11 to 3.18 show such anomalous results that they 
have been kept apart. 
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3.18 | 830 | 3784 0 0) 830 18°15 43 











In tables 1 and 2, especially the latter, anomalies occur; that 
is, the increase or decrease of s does not always take place 
when the figures in the last column indicate that they should. 
This is perfectly explicable, since rates of speed taken at each 
minute at high speeds cannot be considered as absolutely accurate. 
The average obtained, however, may be very approximately 
correct. In Table 4, however, the discrepancies are too wide for 
such an explanation. Take diagrams 3.13 and 3.14, we havea 
train running from a down gradient to a level with a large excess 
of power, losing speed at the rate of six miles per hour in one 
—e The only conclusion to be formed is that brakes were 
applied. 

Again diagrams 3.15, 3.16, and 3.17 show less power than that 
necessary to overcome the resistance due to gravity at the speed, 
and yet the train first maintains and then increases its speed. 
Could clearer evidence be found that a bank engine was assisting 
the train up the steep bit just before the summit ? 

It would not be fair, therefore, to include these diagrams in 
calculating the train resistances at different speeds. 

Referring to your remarks on the relations borne by the speed 
to the coal consumption, they practically mean that it is cheaper 
to run trains downhill than uphill. The large body of cyclists, in 
whom the fluctuations of tractive effort are marked by the pro- 
duction of perspiration instead of the consumption of coal, will 
easily understand that they must work harder and go slower from 
Elvanfoot to the summit, than from the point to, say, Erskine, 
su ing, of course, that the roads are kept in the same order. 

Mendoza, Argentine Republic, CHARLES J, THORNTON. 

January 20th. 





FROM OLNEY TO NEWPORT PAGNELL BY MOTOR CAR. 


Str,—People living in the country are usually given the credit 
for being very unenterprising, and it is only those who live and 
work in cities, particularly London, who possess the real spirit of 
go-aheadness. That this is a fallacy the slightest inquiry will 
prove, and the following account of a notable experiment, viz., 


the attempt to connect Olney and N: se Pagnell by motor car 
can be cited as an instance, Newport Pagnell is a busy little town 
of some ten thousand inhabitants, and in many ways it is right up 
to date, and as a writer has pointed out, perhaps this is only 
natural in a town possessing an inn with the sign of the ‘‘ March of 
Intellect.” Newport Pagnell its British School, founded 
in 1811, and an attractive block of Board School buildings, erected 
a few years ago. Olney is a town of a different stamp. Outwardly 
it a some signs of stagnation. Nevertheless, several minor 
industries are actively pecker on, and it will ever be interesting on 
account of associations with poor Cowper, whose house, by the 
way, is now empty. Newport Pagnell and Olney are about six 
miles apart, and it has always n a matter of considerable 
difficulty to get from one place to theother. Already two abortive 
attempts have been made to connect the two places; one by a 
railroad, the cuttings and ruined bridges of which still survive, 
and the other by a tram road, financed by the Liberator Building 
Society. Years ago, when Newport was a _— coaching place, 
the opposition of the inhabitants turned the main line of the 
North-Western aside to Wolverton, and now its inhabitants suffer 
for the want of foresight of their ancestors. The Motor Car 
Syndicate was formed last November, and I understand—for the 
Midland Railway has —— the syndicate its agents for the 
conveyance of parcels—Mr. Trevor, of Lothbury Park, Newport 
Pagnell, and Mr. W. Carlile, M.P., are respectively chairman 
and vice-chairman. There seems every reason to believe that 
the experiment will be a success; although, of course, it is too 
early to say anything very definite on this point, as the car has 
only been running for a few weeks. The car is invariably loaded 
to its utmost capacity, and every effort is made to meet the trains 
punctually, although the syndicate do not guarantee that their car 
will always run sufficiently true to time to catch the trains. Upto 
the time of writing only one accident has occurred to pre- 
vent it reaching Olney in time. The introduction of the car 
seems to have provided a long-felt want, and no doubt, before 
very long, two cars will run between Olney and Newport Pagnell. 
From what I saw, one car does not seem sufficient. e distance 
between the two places is six miles, and the charge per head is 
pons citi penny a mile. The road, on the whole, is fairly good, 
and the car is a comfortable one to travel in, and it goes at a good 
pace, quite as fast as an ordinary cyclist would go. Some of the 
passengers get down at Emberton, and others embark ; but if 
one desires to travel by it, no time has to be lost, for there is a 
scramble for aseat. The car has been known to carry twenty, but 
happily no tired horse has to draw the heavy load, and conse- 
quently no inspectors are necessary. The car, as it progresses, is 
hailed by the youngsters, and it careers proudly onward. There 
is no doubt vb tron that to many people the introduction of the 
motor car has proved itself a boon, including travellers and several 
scholars attending the Bedford schools. Formerly it was very 
difficult to get from Newport to Bedford. The line of route is by 
no means unattractive, and both Sherrington and Emberton, 
through which the car , are fairly large villages, many well- 
to-do people living in the vicinity. If the experiment is a success, 
in all probability the connection will be greatly extended. 
Bedford, February 21st. J. A, REID. 





THE POSITION OF NAVAL ENGINEERS. 


Stk,—In common with many others, no doubt, I have read with 
great interest the articles and correspondence now iy yg in 
your paper. On one point, however, no information has so far 
appeared, According to the naval engineers, their position is 
ceether lacking in authority and impressiveness. If this is the 
case, it ought to be a bad business for the Navy, and in numerous 
instances machinery of all kinds must have suffered. 

Is it fair to assume that the numerous failures and breakdowns 
of which, unfortunately, we hear so much, are in part, at least, 
attributable to the lack of authority on the part of the engineer ! 
Or again, if this is not the case, and the work of the ship is 
carried out with proper efficiency and despatch, why should the 
Admiralty make any change ! 

It seems to me that the strongest argument the engineers 
could advance in favour of the adoption of their views would be 
a definite statement that, under existing conditions, the service 
suffers. I know about half a dozen naval engineers—two of them 

rsonal friends. These gentlemen, however, indignantly repu- 
diate the idea that the service suffers in any way, and I have no 
reason to doubt that they are quite right. 

SUPERINTENDING ENGINEER. 

Liverpool, February 20th, 





COLLISION MATS. 


S1r,—With reference toa letter from ‘‘ Interested ” on the question 
of ‘‘ Collision Mats” in your publication of December 17th, 1898, 
being at some distance from England I have only just read the 
letter, and beg to state that I saw a topgallant sail, the same 
size and temporarily fitted as a mat on Captain King-Hall’s plan, 
tried at sea on board H.M.S. Volage, in the presence of the rest 
of the training squadron, and it answered—as far as it was possible 
to judge apart from having a rent in the ship’s side—most 
admirably. Captain King-Hall has, since he first suggested and 
wrote about the mat in 1886, simplified it in many ways, and a new 
description of it is given in the Royal United Service Journal for 
September 1897. I notice he does not lay any claim to the fact that 
it cannot be improved upon, but he is of opinion that the matter 
needs ventilating, which opinion, I am sure, must meet with the 
approval of many officers in H.M. service. 


January 2lst. COLLISION Mat. 





A PROBLEM IN HYDRAULIC PRESSES. 


Str,—In answer to ‘“‘ Puzzled’s” letter and your note thereon this 
week, I suggest the torque is not exerted by the water at all, but 
represents the work done in drawing the wire into the space 
occupied by the water, and will be in proportion to the area of the 
wire drawn into the cylinder to the area of the ram; «.g., if 
the wire were attached to the bottom of the cylinder, and that 
made movable, it would be exactly equal to the pressure put on 
the ram, assuming they were the same size. It simply represents 
the continuous stroke—if I may use that expression—of a small 
pump. H.C. J 

Boston, February 18th. 





NICLAUSSE BOILER AND THE AMERICAN NAVY. 


Str,—We would call your attention to a mistake in the interest- 
ing article on ‘‘The Machinery of the American Navy” in your 
issue of the 3rd inst. You state that the three new battleships, 
Nos. 10, 11 and 12, now being built for the American navy, will be 
fitted with Scotch boilers. M. J. and A. Niclausse point out to 
us that one of them is to be supplied with Niclausse boilers. 

Rugby, February 19th. ILLANS AND ROBINSON, LIMITED, 


[The statement we have made is official —Eb. E.] 








A company in New York is experimenting on a large 
scale with compressed air as a motive fluid for auto-cars, The 
highly-compressed air is contained in a number of steel bottles 
carried on the carriage, and before being admitted to compound 
engines is passed though a hot water tank or reheater. The power 
is applied to both axles, the high-pressnre cylinders driving one 
axle and the low-pressure cylinders the other. The cylinders are, 
in each case, attached to the outside of a cast steel casing, which 
incloses the moving parts. The lower es of the —__ in each 

ers ti f- 





serves to hold a bath of oil, which ren he engine self-lubrica- 
ting and entirely dust-proof. 
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MESSRS, W, AND T. AVERY, LIMITED, SMETHWICK, ENGINEERS 
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“Tus Excromen” 


SHEFFIELD RAILWAY ACCOMMODATION. 


SHEFFIELD is making one more effort to improve its station 
accommodation. It is made, unhappily, at an unfortunate 
time. The two nae 8 companies practically controlling the 
service of the city, both as to goods and passengers, are the 
Midland and the Great Central. Each of their stations is at 
a point which is distinctly inconvenient. Each of the two is 
altogether inadequate for the work ofthecity. This has been 
admitted over and over again. The best proof of their in- 
sufficiency is the fact that both companies at present are 
spending very large sums of money in trying to bring their 
accommodation into line with the necessities of the sixth city 
in England. The Midland Company obtained power in the 
last session of Parliament to purchase additional property, 
including the Duke of Norfolk’s Sheffield residence, ‘‘ The 
Farm,” and is now busily engaged in doubling its line 
from Sheffield to Dore and Totley, which is the junction of 
new Dore and Chinley line. The entrance to Sheffield 
Station from the south is through a tunnel carried under- 
neath the Duke of Norfolk’s house. It is proposed to take 
the roof off that tunnel, to widen the line, and to add largely 
to the station premises. These and allied works will cost at 
least a quarter of a million of money. The Great Central, on 
the other hand, is even more cabined and confined, but 
it is doing its utmost by spending over £100,000 to 
meet the augmented requirements laid upon it by its 
extension to London. What Sheffield wants is being put 
before both the companies and the people by the Sheffield 
Daily Telegraph, in plans for a central station, or, rather, two 
of them closely linked together. The opportunity afforded is 
unique. The City Council, in the course of purchasing the 
public markets from the Duke of Norfolk, have acquired a 
wide and valuable space right in the heart of the city, where 
at present is the meat market. The proposal is to do away 
with this market and make it part of the space available for a 
central railway service. Close to the same place the Corpora- 
tion intend to have the tramway terminus, where, in the 
course of an hour, 250 cars will enter and leave headquarters. 
Thus, if the proposal could be carried out, there would be a 
tramway service from all parts of the city to the central 
station or stations. As we have said, the proposal comes at a 
time when the two companies are pledged and, indeed, in the 
act of expending a large amount of money in trying to make 
their existing stations serve for a time. The chairmen of 
both companies have expressed themselves disinclined to 
entertain the proposal, but there is a general feeling that 
sooner or later something of the kind will have to be done. 
This feeling is strengthened by the fact that other companies 
—the Great Northern, the Great Eastern, the London and 
North-Western, the East to West Coast Railway, and 
possibly the North-Eastern Railway Company—will soon 
demand independent access to the city. The London and 
North-Western is already in possession of a goods station, 
and it is no secret that the people expect that they will come 
nearer the centre with a passenger station. The question, in 
any view of it, is “up” with some urgency, and it is certain 
to be pressed more closely, as the other companies keep getting 
closer and closer to the coveted capital of the steel, armour- 
plate, cutlery, and other industries, 


Swan Exc. 


NEW WEIGHING AND MEASURING MACHINES. | poises on the steelyard. The platform is 50in. long and Sin. 
wide. The steelyard is arranged at the side of the machine, 


FreEsH examples of the improvements in the construction | just below the platform level, and it is protected from injury 
of instruments of precision are continually coming forward. | by means of a web which forms part and runs along the side 








The accompanying illustrations show some of the new weigh- | of the platform, standing up some 3gin. to 4in. from it, thus 


ing and measuring machines which have lately been brought 
out by Messrs. W. and T. Avery, Limited, of Smethwick. It 


preventing the rail from coming into contact with the steel- 
yard. Four handles are attached to the side of the frame, 


will be remembered that this firm acquired the shops of Messrs. | two at each end, so that the apparatus can be readily 


James Watt and Co., Soho, when that company discontinued | removed from place to 
| worked by means of a thumbscrew, is attached to the 


its business, and extensive additions have been made to the 


old works, the weighing machine, spring, and other manv- | 
Fig. 1 repre- ! 


factures being carried on in the new premises. 


lace. A small sliding weight, 


steelyard for the pu of adjustment. 
Fig. 2 above shows a section and plan of a machine specially 
































































































































Fig. 1—PORTABLE RAIL WEIGHING MACHINE 


sents elevational and plan sections of a portable railway rail- 
weighing machine, which is intended for the use of permanent 
way men, the object being to check the wear and tear of 
rails without doing anything more than lift them from their 
chairs and replace them if they are found correct. It will 
readily be understood that the cost of transport to a fixed 
weighbridge is saved. The machine is strongly constructed 
of wrought and malleable iron, and by means of a novel 
arrangement of levers—these being, as will be seen, of 
different sizes—a great length is available on the steelyard 
for the graduation, and balancing weights are dispensed 
with. Coarse and fine graduations are obtained by two 





designed for the Dowlais Iron Company, for weighing hot 
rails immediately after they leave the rolls. As would be 
expected, the knife eS — see from the effects of 
heat, the levers being depressed as much as possible below 
the surface. Upon these levers are carried two longitudinal 
steel joists, which run the whole length of the machine and 
support a number of cast iron standards. These are arranged 
so as to come between the rollers, over which the hot rail 
passes, and by means of the arrangement of bell-crank levers 
shown, and the fulcrum knife edges of these levers, they can 
be raised for the purpose of lifting the rail off the rollers 
during the process of weighing. ‘The relieving apparatus 
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which so raises the rails is actuated by means of a lever 


close to the steelyard, weighted balancing levers, hung from | 


hannel beams, being provided to balance the 
tandards, girders, &c., 80 that in using the hand lever the 
weight of the rail only is lifted. The weight of the rail is 
indicated by means of prises upon the steelyard, without | 
ny loose weights, by 11b. divisions, the actuating lever 
ae Se away from the apparatus at right angles, as shown. 

P Fig. 3 shows & front and side elevation of a machine for 


transverse © 












































means of the hand-worked lever, as seen in the end elevation, 
which in its upper position increases, and in its lower 
position decreases the relative leverage by bringing into play 
two separate sets of knife edges. The lever is prevented 
from moving from either position by its slipping into recesses 
in the quadrant. The strain is applied to the specimen by 
hand through a worm and worm wheel, and is communicated 
by means of the levers and rods shown to the steelyard. The 
indications are read by means of a Vernier on the poise. 
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Fig. 3—AERIAL RAILWAY W:IGHING MACHINE 


weighing goods upon an aérial railway during transit and 
without removing them from the rails. The machine is self- 
contained, and is built of wrought iron. Its action, as will 
be seen, is extremely simple. A short detached portion of the 
rail on which the skip or bucket travels is suspended from 
the main levers of the apparatus, which at their fixed ends 
are hung from the framework, and at their other ends are 
attached to a single transfer lever, which in its turn is con- 
nected by rods to the steelyard. A poise is attached to the 




















This poise is actuated by means of a screw and bevel gearing, 
by which the necessity of touching the steelyard by hand is 
obviated, since the working wheel is fixed, not to the steel- 
yard itself, but to the casting by which it is carried, and the 
point of contact of the pitch circles of the gear wheels is at 
the same point as the centre of motion of the steelyard. It 
will therefore be seen that the moving of the poise will not 
tend to rotate the steelyard. Very fine graduations are read 
by means of a microscope upon a scale attached to the end 
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Fig. 4—TORSION TESTING MACHINE 


cnd of the steelyard for “ taring” the weight of the skip or | 
bucket. On account of its lightness this machine should be | 
easily transported and fixed. 

Fig. 4 represents a side and end view of an entirely 
different class of apparatus. It is a torsion-testing machine, 
and has been specially designed for the Department of 
Engineering of the Mason University College at Birmingham. 
The machine is constructed so that different knife edges can | 
be brought into action for altering the ratio of leverage when | 
testing large or small specimens, without in any way inter- | 


| suspended from the end of 


of the steelyard. Ball bearings are fitted to the shaft of the 
first lever. The machine will test specimens 12in. in length 
and lin. diameter, and will register the strain up to 10,000in. 
pounds by 1 1b. graduations—1000 lb. with the sliding poise 
on the steelyard, and the remaining 9000lb. by means of 
loose proportional weights placed upon a counterbalance 
e steelyard. 








machinery for the Assiut barrage was 


- | THE pumpin 
fering with the balance of the steelyard. This is done by started on Thareday, 16th inst., by Mr, John Aird, 





IMPROVEMENTS IN MAGNETIC SPACE 
TELEGRAPHY.* 
By Dr. Otver LopGez, F.R.S., Member, 





PART II.—PRELIMINARY EXPERIMENTS (continued). 
Magnification ratio.—The amount of magnification of voltage 
caused by resonance is to be calculated thus:—The impressed 
E.M.F., or the E.M.F. of the sending dynamo, being Ey, the 
effective potential differeaze between the condenser terminals is 
such that, when there is syntony and when the damping is small, 
Vv 2 


ee 


in other words, the magnification ratio is 
v= ha = tana, 
and approaches infinity as the lag of current behind E.M.F, 
approaches 4 x, 
The primary current without a condenser would be 


ieee ea: 

v (R? + p? Le) 

but with the syntonising condenser it is 
E, tan a P E, 
7 (Re + P Ly or, approximately, rR 


But it is to be remembered that all hysteresis losses—whether 
they be due to an iron core in the coil, however subdivided. or by 
reason of a stratified or other imperfect dielectric in the ce... .onser 
—and also all eddy-current losses by reason of induction in 
neighbouring conductors, whether insufficiently subaivided iron or 
earth or sea—all go to increase resistance, i.e., to increase dam 
ing, and thereby to diminish the magnification ratio. If the 
be measured in the usual way, by steady currents, it is liable to 
be supposed much smaller than it really is—i.e., smaller than the 
really effective R for alternating currents—especially for high 
frequency. Part of the art of magnetic space telegraphy will 
consist in avoiding or minimising these various sources of loss, all of 
which show themselves as an increased resistance. 

Perhaps the neatest way of proving that the magnification ratio 
equals p L/R is as follows :— 

Since in free oscillations 4S V? = } LC’, where V and C are 
the potential and current-amplitudes respectively, and where 
p? LS = 1, we get, 

i E 


= 8 
c=V <a a pee “0 - 
att pL v (R? + pL) 
so the magnified or syntonic voltage, when the damping is small, 


, L 
= Fe Eo 


To maintain these oscillations is the function of the dynamo, and 
for this purpose it has only to supply the waste power, viz., 
4 RC? 

Hence, in cases where KR is large from any cause, considerable 
power is necessary ; but where the R is small, including all the 
spurious losses which go to make up the effective R or dissipation 
constant, then violent oscillations can be maintained in a circuit 
with very little outside power. 

The whole matter isanalogous to theswinging of a heavy pendulum 
or bell, whose motion is excited and maintained with little energy 
if the impulses are properly timed, but which requires more energy 
when swung in a viscous fluid. The time of applied impulses 
should be the same as if it were free, although the actual time of 
free swing is a little lengthened by the friction. 

For circuits oscillating with extreme rapidity one of the principal 
sources of spurious resistance, and therefore of damping, is radia- 
tion of waves, but with these leisurely circuits there is no radiation 
that need be taken into account in estimating the waste of power. 
A church bell stiffly hung would become but little easier to swing 
if its clapper were removed and its wave-emitting property 
destroyed. 

Best condition for distant sending. — Having realised that any 
distance can be reached if enough copper and enough power are 
employed, it remains to reckon what is the best way of arranging 
the copper, and how little will serve to enable a given power tu 
signal a given distance. 

When nothing else has to be considered, the condition to be 
satisfied for signalling to a great distance is to make the magnetic 
moment of either coil as great as possible: its value is 
wKeWE 

4mn 
when syntonised ; so all the copper available, W, should be dis- 
posed in one large single circuit at each station. 

Possibility of using iron.—If iron is used as the core of a sending 
coil, it should be minutely subdivided, and should, if possible, be 
hot—as near its critical point as practicable—b then both 
hysteresis and eddy losses are at their minimum: see a most 
interesting communication on the behaviour of iron at different 
temperatures by Mr. D. K. Morris in “ Proc.” Phys. Soc. for 1896-97. 

A transmitter shaped like a chimney or a lighthouse, with a 
long vertical thin iron strip core surrounded by many turns of 
wire, would be most efficient if only the damping losses could be 
got rid of. For the function of the sender is to produce the 
strongest possible alternating magnetic field at a distance, and 


nwzar?pC= 





this depends simply on magnetic moment, being > at any dis- 


tance + in an equatorial plane ; and this field, though excessively 
and imperceptibly weak at any point, is then to be detected by 
the integrating power of the receiving coil over a large area. 

So, in general, if a magnet of moment m oscillates 2 x p times 
a second, and the receiving circuit is of area A, the number of 
lines passing through that circuit is A m/r%, and p times this is 
the maximum induced E.M.F. which a telephone or other instru- 
ment in the receiving circuit has to detect if it can. 

Best size and shape of coil for violent resonance.—It is of interest to 
find the shape of coil adapted to reduce damping due to ordinary 
resistance to a minimum. Let the coil be of mean radius a, of 
sectional radius c, and consist of x turns: then the volume of 
copper in it, ignoring insulation, is 


2-2 
W=" x2ena=hwrac?; 

4n 

g 

L=4wnta (log°* - 1°75); 

wa (tS 175) 
R 2rna_ 8n2a _ (2Rxna)? 
,_= - = - —- = a 

n? ar Wee K « W 

4n 


The damping time constant, or reciprocal of the logarithmic decre- 
ment, is 
- 75). 


_L ean 16 +. _KW 8a_ 4. 
T= 7=48 Ket (log 9 1:75) = ™ (log 5 1 


So T will be a maximum, and the damping a minimum, for 


dT_o. a aes 
T= 20 (los 1°75) - 3¢=0; 
or 
log 84 == 1°75 +:1°5 = 3°25; 
c 
or 
<=3'2; 


c 





*Read before the Institution of Electrical Engineers, December Sth, 1898. 
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which is, therefore, the condition for maximum T with a given W 
—i.e., the condition for least damping, witha given bulk of copper. 
. : et aed | ae 
This maximum T = T, = # #2 «xc? = ee W3 
(= 3°4 seconds for a ton of copper). 
The E.M.F. which the condenser will have to stand is p T E). 
The L appropriate to Tn is 
Ln = 6 @n? a = 165 n? Wh 
( = 1650 x? for a ton of copper). 
The mean periphery of the coil is 5°5 W} 
(or 54 metres for a ton of copper). 


The thickness of the coil, 2¢ = 4 Wh 
2°345 x 
(= 53 centimetres for a ton). 

Such a thickness of coil may seem preposterous, but in certain 
confined s —eg., @ lighthouse—it is advantageous so to be 
able to dispose the circuit, and the coil may consist of any 
amount of turns without detriment. What has to be scrupulously 
avoided in the neighbourhood of any coil is conducting material ; 
but the reaction effect of such material falls off rapidly with 
distance—as the inverse 6th power (see Lodge, Phi/. Mag., Feb., 
1880, page 142)—and accordingly it is to be hoped that the general 
conductivity of the earth will not exert a very deleterious effect. 
Its effect will certainly be in the direction of increasing the resist- 
ance, and therefore the damping, of either coil ; but, beside this 
reaction effect, a true partial screening of one coil from the other 
is to be found. 

The thickness of wire is 

Tr wi 50 
c SS see = . 
a 50 Va ( Ts for a ton of copper) 
Thus, for instance, the coil might have 10,000 turns of wire half 
a centimetre thick—No. 54—the outside diameter of the coil 
would be 2; metres, and the inside diameter 1} metres. Such a 
coil would weigh a ton, and its resistance would be 
R = $8,000 n? = 480 n20.G.8, = 48 ohms. 
Wh 

Its self-induction would be 165 henries ; its time of falling to : 


the current, 3°4 seconds ; and its magnification ratio, with a note 
of 40) per second, would be 8500. 

The condenser to be used with it for this note would be about 
rosy Microfarad, or 9 metres electrostatic capacity. It might 
have an air or fluid dielectric to lessen hysteresis, and must be able 
to stand a very high potential—for instance, nearly a million volts 
if the applied dynamo E.M.F’. is 100 volts, 

The current in the wire would be only 2 amperes, and the 
energy expended therefore insignificant, viz., about 200 watts. In 
such a case the signalling would be done by the agency of the 
mass of copper rather than by mechanical power, and the tuning 
would be excessively sharp. There may be a few places where it 
is desirable to economise power to this extent, as, for instance, 
when the dynamo has to be driven by hand, or where space is 
very cramped, as in a lighthouse ; but in most cases it would be 
far better to expend more power and open out the coil into a cir- 
cuit enclosing a large area. This could nearly always be done at 
one of the stations. 

A compact coil like this is not a powerful sender or receiver, in 
spite of its high magnification ratio. For instance, using a pair of 
such coils, one as sender and one as receiver, 


Mr? = (ena?) = }eRWa? = !ogs, 


18 
So the induced current when properly attuned, is 
pEM _ 2500 100 1018 _ 64 x 10° . 
R? @'°Rrx exe OOS 
So the distance at which this current would be a micro-ampére 
{10 -*C.G.S.), or something quite audible, would be 
r= 4/ 64 x 1016 = 4 kiloms, only. 

Throttling. —The thickness of wire permissible without insulated 
subdivision into strands is ulated by the frequency. Taking 
Lord Raleigh’s value of the initial throttling, p* L? u*/12 R?, it 
comes out 1°2 x? a* x 10-5C.G.S. for copper ; so, if the throttling 
is not the result in a greater increase of resistance than 1 per cent., 
a thickness of wire 1°08 cm., or No. 5/0, may be used for a fre- 
quency of 100 per second. 

For 500 per second nothing thicker than 0°48 cm., or No. 6, 
should be used without subdivision. 

For 1000 per second No. 10, or 0°34 cm. thickness, is permissible. 

For 1600, No. 12; and for 2500 per second the appropriate 
thickness is 0°216 cm., or No. 14S8.W.G. 

If No. 2 wire, or 19/16, is used for 500 per second frequency, 
the loss due to throttling is 5 per cent. 

If No. 0, or 19/12, is used, the loss is 9 per cent. 

But if the strands are each cotton-covered before stranding, 
then there is practically no loss. 


(To be continued.) 








THE NAVVY. 


On Thursday week Mr. William Hurst delivered at Plymouth an 
interesting and amusing lecture on ‘‘ Engineers, Contractors, and 
Navvies,” from which we extract the following bit of natural history. 
Navvy is an abridgment of the word “navigator.” The men first 
aS in the construction of the navigable canals which immedi- 
ately preceded therailway era were called ‘‘ navigators,” because they 
made navigable waterways—not because they were sailors. The 
word became abbreviated to ‘‘ navvy ” in the forties, and, strange to 
say, some high-class journalsat the latter end of that decade still spell 
it n-a-v-i-e, although the always strictly correct Illustrated London 
Vews still spoke of the man as a railway navigator. These were 
the men, then, whose sound went out into all lands until all lands 
clamoured for them to come and make docks, harbours, waterworks, 
and railways. As railways are the exclusive offspring of British 
genius, so the navvy of navvies is he of British type. Men were 
wanted strong ith’ arm, and they were wanted the world over. One 
remarkable thing about the navvy was, he pitched his standard of 
living at a high point. He would have no wishy-washy broth, or 
porridge, or potatoes ; he must have bread, beef, bacon, beer, and 
tea—all the of its kind. A picture of the Keyham Canteen 
menu was here thrown upon the screen. 

The old-time navvy used to scorn any dress but his own. Now 
he Te himself in anything. He is notthe picturesque individual 
he used to be—and here the lecturer described the navvy clothing 
of thirty yearsago. A t navvy institution is sub—an abbrevia- 
tion of the word subsist, that is cash on account of work done 
given day by day by the contractor. The butty gang system 
is now dying out, but we shall never see the likes of the old “ thick- 
legged ’uns,” as they werecalled, again. They summed themselves 
up in one part of an old song in the days when they would have 
scorned a music-hall ditty :— 

Roast beef, boiled beef, 
Pudding made of eggs, 

In comes a navvy 

With a stunning pair of legs. 

Each navvy has his nickname, the name being descriptive of the 
man, his appearance, his characteristics of temper, &c., of his 


native county. ‘‘ Nobby” had a large head, ‘‘ Darky ” black hair, 


**Slen” was tall and thin, ‘ Punch” was short and thick, 
‘* Pincher” was little, clean, with a smart turn, ‘‘ Scan” would tell 
you funny and more than funny stories, ‘‘Lank” came from the 
county of the red rose, ‘‘ York” the white, ‘‘ Georgie” from Tyne- 


side, ‘‘ Sweedy ” from Lincolnshire, ‘‘ Cousin Jack” from Cornwall, 
ay awe ” chose a job where bending the back was not much 
required. 

ell, the navvy carried his art into all lands—a very important 
art, and quite English. His very shovel is English, so is the pick, 
so is the barrow. All over Europe the digging tool is a clumsy 
species of Adze, and all over —— and in Ireland the instrument 
for lifting is a long pole with a little shovel at the end of it. The 
short navvy shovel with a crutch handle to grip is purely English. 
The short stabbing sword of the old Romans that made the wielder 
get nearer his enemy than his enemy, judging by the length of his 
sword, proposed to get to him conquered the world. The English 
navvy gets nearer the earth and grapples with it, and for fifty years 
the world of industry was at his feet. How curious an illiterate 
peasant from the English lowlands has told the learned of the 
old western word things which have altered the face and conditions 
of kingdoms. France, which affected to stand at the head of science, 
when visited by our contractors and navvies, still yoked women in 
rope harness to draw heavy loads of earth, and made them drawit, 
too, in the most unscientific manner, 


AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Moving railway bridges.—Two cases of bridge moving have 
recently been carried out by the Chicago and North-Western 
Railway. In one case a new bridge was built on ways, launched 
on to two scows or barges, and floated down to its site, the old 
bridge being at the same time raised and floated away by other 
scows. In the other case an old bridge was moved to a rew site, 
to be used temporarily during the construction of a new bridge on 
the original site. Both structures were drawbridges. The second 
bridge was of the bowstring type, with pin-connected members, 
the span being 175ft., and the weight of pata Two scows were 
used, 82ft. long, 28ft. wide, and 7ft. deep, one on each side of the 

ivot pier, and each having a cribbing to bear against the bottom 
Geass of the bridge. In order to provide for certain reversed 
strains due to this manner of supporting the structure, some of 
panels were braced by diagonal timber struts. The scows were 
filled with water ballast, and floated into position, the water was 
then pumped out until the buoyancy was sufficient to raise the 
bridge from its bearings. It was then floated 200ft. down the 
river to the new temporary site, and deposited on its bearings by 
pulling plugs from the scows, and also pumping in water. The 
last train passed at 9.5a.m., but the bridge was ready for traffic 
up to 9.30, when the pumps were started. At 10.35 the bridge 
was 2ft. clear of its end supports, and at 10.45 it was started down 
the river. At 11.17 water was admitted to the scows ; at noon the 
bridge was in position, and at 12.20 it wasswung by its owr 
machinery. The first train crossed at Phas er 

Performance of a pumping e+gine.—An 18-million gallon triple- 
expansion pumping engine at the Milwaukee Waterworks has been 
in service for seven years, averaging twenty-three hours per day at 
full speed. It pumps 70 per cent. of all the water used, the other 
remaining 30 per cent. being pumped by compound engines, the 
newest of which has been in use for seventeen years. Jn 1991, 
when all the water was pumped by compound engines, the duty 
of the station—based on all coal burned for all oo without 
allowances or deductions of any kind, was 80,000,000 gallons 

umped to an elevation of lft. for each 1000 Jb. of coal burned. 

e first year that the triple-expansion engine was in use it 
pumped 63 per cent. of the water, and the duty rose to 99 million 
gallons. In 1897, with the engine pumping 70 per cent., the dut; 
was 109 million gallons. The fuel was slack coal, costing 7s. 5 
per ton at the pumping station, and having 14 per cent. ash, The 
engine usually takes steam from the same boilers as the compound 
engines, but a recent test was made with separate boilers for a 
term of five weeks. During that time the engine averaged 
23°72 hours per day at full s , and developed a duty of 
122 million foot-pounds per 1000 lb. of coal. The cost of coal con- 
sumed in raising one million gallons to a height of 1574ft. was 43., 
the coal consumption being 14 lb. per indicated horse-power. 
With compound engines the maximum duty is about 125 millions, 
except under exceptionally favourable conditions. Mr. Reynolds, 
of the Allis Engine Company, considers that with triple-expansion 
engines the duty can ow 130 to 150 millions, while with steam 
pressures of 175 Ib. to 206 Ib., a duty of 160 million foot-pounds 
can be attained. 











LAUNCHES AND TRIAL TRIPS. 


ANNA, single-deck steel screw steamer ; built by, Messrs. Craig, 
Taylor, and Co.; to the order of, Messrs. Fratelli, Cosulich, and 
Co., Trieste ; dimensions, 299ft., 43ft., 21ft. 3in.; engines, triple- 
expansion, 22in., 35in., 59in., by 39in.; constructed by, Messrs. 
Thomas Richardson and Sons, Limited ; launch, February 9th. 

CRAIGLEITH ; built by, Messrs. Wm. Gray, and Co., Limited ; to 
the order of, Messrs. Russell and Huskie (Craig Line); dimensions, 
241ft., 47ft., 27ft. 4in.; engines, triple-expansion, 25in., 40in., 
65in., by 42in., pressure 160 1b.; trial trip, February 16th. 

STANFIELD ; built by, Joseph L. Thompson and Sons, Limited ; 
to the order of, Messrs. Joseph Brown and Son ; dimensions, 343ft., 
48ft., 27ft.; engines, triple-expansion, 24in., 40in., 65in., by 42in., 
pressure 1601b.; constructed by, Messrs, John Dickinson and Co. ; 
trial trip, February 18th ; 11 knots. 

WILBERFORCE ; built by, Joseph L. Thompson and Sons, Limited ; 
to the order of, Mr. John H. Harrowing; dimensions, 336ft., 
45ft. 6in., 36ft. 4in.; engines, triple-expansion, 23in., 38in., 62in., 
by 42in., pressure, 160 lb. ; constructed by, Messrs, G, Clark, 
Limited ; launch, February 18th. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Mucu heavier deliveries than have been usual at this season for 
some years past are now being taken by district consumers, A 
great deal of constructive work is in hand, the demand for angles, 
channels, and other sections, for bridge and wagon building, being 
very satisfactory. The recent advance in ironworkers’ wages, 
coupled with the probable additional firmness of fuel when miners’ 
wages are increased next April, all helps to keep up the market. 
The steel works of the district continue busy, and orders for early 
delivery mean increased rates. Engineering and contractors’ 
sections are in great uest, e competition generally 
experienced from the North of England is not so keen as formerly, 
the activity in shipbuilding apparently absorbing most of the 
current supply, and leaving not so much as usual for outside 
districts. 2 Ree billets and blooms are about £5 to £5 5s., and 
Siemens’ sorts 5s. more. Basic Bessemer bars are £7 to £7 2s. 6d. ; 
plates, £7 to £7 ds. ; and angles and girders, £6 5s. to £6103, In 
the manufactured iron trade marked bars continue £8 12s. 6d. for 
the Earl of — make, £8 for ordinary marked bars, and 
£7 10s. for second grade. Both marked and unmarked iron 
makers are speaking of the dearness of pig iron and fuel, and of 
the small margin of profit which this leaves on the finished 
material, 

The unmarked bar makers quote £6 15s. to £7 for merchant 
sorts, and £6 12s. 6d. to £6 15s. for common. In the sheet iron 
trade the chief producers are well engaged, some of the mills being 
now started earlier in the week than previously, and orders being 





in hand up to the close of the quarter, The existing price of common 


sheets, however, is regarded as not sufficiently encouraging to 
induce works that are closed to re-start o rnew works to be put u 
The general figures for doubles is £7 5s, to £7 10s., and for trebles 
£7 17s. 6d. to £8 2s. 6d., though one or two producers say the 
can get 5s, more than these figures. £7 to £7 2s, 6d. remains thy 
general price for singles, The decidedly high price of spelter is g 
matter which is causing some anxiety in the galvanised iron trade, 
Spelter has now reached £28 15s. per ton delivered Birming. 
ham, and under these circumstances some degree of appre. 
hension can hardly be wondered at, especially since galvanised 
sheets have not got beyond £11 1Cs. to £12 per ton f.0.b. Liverpool} 
Hoop iron is in fairly good request at £6 15s. to £7 for service. 
able qualities, up to £8 for best. There is a big demand for rivet 
iron at £8 10s.; whilst nut and hurdle iron is £6 5s, to £6 10s., and 
gas strip £6 23, 6d. to £6 53, 

The Pig iron scarcity which has been felt for some time appears 
likely to be ameliorated before long, for two or three furnaces are 
being got ready for a re-start, and their make will swell the avai]. 
able supply. Staffordshire cold blast iron is in excellent request 
for chilled roll making and other heavy ironfounding purposes at 
about 93s. ; aden tek airs, 59s. 6d. to 62s., and best about 10s 
more ; cinder 46s. 6d. to 47s. 6d. For Staffordshire part-mine 
foundries 55s, to 57s. 6d. is being asked and obtained. Midland 
descriptions of pig iron are in large out-turn, and find a ready 
sale at about 52s, at stations for Northamptonshire grey forge, 53s, 
for Derbyshire, and 52s, to 54s. for Nottingham and Leicester. 
shire sorts, 

Large supplies of coke are being taken by the pig iron producers 
noindtaaelion the firm state of the coke market. There is 
indeed exceptional activity in the Midland coke.trade just now 
owing to the increased demand, and coke prices are rising. Since 
the opening of the year Welsh, Durham, Derbyshire, and North 
Staffordshire cokes have risen by about 1s. 9d. per ton. Derbyshire 
coke was quoted on 'Change in Birmingham this (Thursday) after. 
noon on the basis of from Ts. to 17s., according to quality, whilst 
Durham sorts realised 27s. for common and 28s, to 30s. for best, 
but even at these prices coke producers are unable to guarantee 
deliveries, for the demand is almost greater than the supply, and 
the ovens are being taxed to keep pace with requirements. 

Engineers in this district are congratulating themselves upon 
the probability that the present inflated condition of the copper 
market can hardly last much longer. In fact, the copper boom is 
gradually giving way. Meanwhile, purchases are confined within 
as narrow fimite as practicable, in the hope of obtaining supplies 
somewhat cheaper later on. Standard copper was forced up to 
about £75 10s. about the middle of the month, which was as much 
as 50 per cent. above the average price of lass year. Since 
then it has sobered down somewhat, and on Wednesday 
the market closed at £71 17s. 6d. to £72s. 2s. 6d. The boom was 
due to the large consumptive demand for this metal in the United 
States, and to the smal] stock held in Europe. Advantage 
was taken of this position by holders of shares in copper mining 
companies to rush up the price of copper and the value of their 
shares simultaneously. The result has been contracted consump- 
tion and stimulated production, and unless the bulls stop tossing, 
they will create a great reduction, and will find that their spring 
and summer trade will be a period of low prices and of increasing 
stocks. 

The tender of Mr. Henry Lovatt, contractor, of Wolverhampton 
and London, for erecting large naval barracks at Portsmouth has 
been accepted. The contract is £400,000, and the accommodatior 
to be provided in the barracks is for 5000 men, 

Evidence of the expansion of trade between the Midlands and 
China ti to late in a very satisfactory manner. 
One of the latest engineering contracts for that country executed 
in the Midlands has been by Joseph Evans and Sons, the well- 
known hydraulic engineers, of Wolverhampton. It consistsof a very 
large pumping plant for mining purposes, and it has just been shipped 
by Messrs. Evans to Port Arthur. The same firm have some im- 
portant contracts on hand for Russia. Midland rolling stock 
makers and manufacturers of various sorts of railway material 
are hoping to benefit from the new line, 800 miles in length, from 
Hankau to Canton, through some of the chief tea districts of 
China, for which a concession, it is this week announced, is about 
to be granted by the Chinese Government to a British syndicate. 

A good business is being done in hinery and hine tools 
of various kinds with the leading continental countries, South 
Africa, and the Far East. Evidences of revived prosperity con- 
tinue to accumulate in the Midlands, Messrs. G. F. Milnes and 
Co., of Birkenhead, have purchased somewhat over twenty acres 
of land at Hadley, near Wellington, Shropshire, and intend to 
erect thereon extensive workshops, capable, it is said, of an output, 
if necessary, of 600 or 700 electric vehicles—cars, omnibuses, &c. 
—per annum. This is good news for the village of Hadley, which 
has been almost deserted since 1890, in which year Messrs. 
Nettlefold and Company closed their extensive stee! works there, 
which gave occupation to 700 or 800 people. Several building 
schemes, one involving £100,000, are in progress in connection with 
the housing of the returned industrial population. Land has also 
been acquired at Wellington for the erection of a bakery engineer- 
ing nae The output will consist of new patent b -moulding 
and bread-weighing machinery, the patentees being Messrs. G. 
Lewis and E, C, Pointon, of Wellington. 














NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—Throughout practically all branches of the engineer- 
ing trades in this district pressure of work continues to be reported. 
In the locomotive building trade there are some fairly large 
inquiries on the market from the English railway companies, and 
with the work already on their books and in prospect, locomotive 
builders generally are likely to be fully engaged over the ensuing 
twelve or eighteen months. Machine toolmakers, stationary engine 
builders, boilermakers, and all branches of electrical and hydraulic 
cogtewing, are also exceedingly full of work for a considerable 
time ahead. In bridge building and general constructive work 
there is also exceptional activity, and in connection with the 
extension of Sir W. Armstrong, Whitworth, and Co.’s works at 
Gorton, to which I referred recently, I may mention that Messrs. 
De Bergue and Co, have secured the contracts for the iron work 
for the large range of new shops, and the erection of these is now 
being rapidly pushed forward, 

Only a quiet sort of business continues to be reported through- 
out the iron market here ; and although makers and manufacturers 
maintain just as strong a position as ever as regards prices, there 
is not that general tone of buoyancy, In the large weight of 
material going into actual consumption there is no real slackening 
off, but the principal users are mostly well bought, in some 
instances over the next six months, with the result that there are 
comparatively few large buyers at present in the market ; and 
although makers and manufacturers have themselves very little 
iron to offer, merchants, who in some quarters entertain the opinion 
that, for the time being at least the highest nog has been 
touched, are showing a disposition to cut prices where orders are 
to be got. The unsettled state of the warrant markets 
during the last two or three weeks has further tended to 
disturb the position, causing buyers to hold back, and 
with the probability of only a slow sort of business until 
the shipping season sets in, speculative merchants are here and 
there go ng on the “bear tack,” which still further disorganises 
business ; and there is rather a weakening in prices, representing 
on some brands an easing down of 3d. to 6d, per ton, as compared 
with the full rates that were being quoted two or three weeks 
back, whilst makers find that they are not able to book new orders 
at the special prices they have been quoting of late. i 

For pig iron there has been but a limited inquiry ~ gp. Pog 

i 





past week, except at prices under what makers are still a3 
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and some transactions have been put through with merchants at 
figures considerably under makers’ quoted rates. Lancashire pig 
iron remains nominally unchanged at about 55s. 6d., less 24, for 
No. 3 foundry, delivered Manchester, but makers are so well sold 
that they are very indifferent about quoting at all. Lincolnshire 
foundry iron also remains without quotable alteration, at 52s. 6d. 
to 53s. 6d, net, although some second-hand lots are to be bought 
at under makers’ quotations, and Derbyshire foundry brands are 
about steady at 53s, 9d. to 54s, 6d., net delivered Manchester. 
Forge qualities, delivered Warrington, remain at about 53s., less 
21 for Lancashire, and 51s, 2d. to 51s. 8d. net for Lincolnshire. 
For Middlesbrough iron prices vary—there are sellers in the open 
market at as low as 56s, 1d. to 56s. 4d., whilst for named brands 
makers quote 57s, 4d, net by rail Manchester. Scotch iron is 
perhaps a shade easier, Glengarnock, delivered Manchester docks, 
being obtainable at 593, 9d. to 603., and Eglinton 60s. to 60s, 3d. 
net, with American pig iron quoted 55s, as the minimum, but 
very little business a 

The position of the finished iron trade continues strong, with 
prices firm at recent quotations. Bar makers, although there is no 
exceptional pressure of buying just now coming forward, are all! 
very full of work, and prices tend steadily upwards, Lancashire 
makers not quoting under £6 17s. 6d. to 7 , with Yorksbire and 
North Staffordshire bars firm at £7 as the minimum, delivered 
Manchester district. In sheets there is a steady business doing, 
with prices firm at £7 15s. to £7 17s, 6d. Hoop makers report a 
very fair weight of orders coming forward both for inland require- 
ments and for shipment, and they have no difficulty whatever in 
maintaining the full association list rates of £7 for random to 
£7 5s. for special cut lengths, delivered Manchester district, and 
2s, 6d. less for shipment. An active business still comes forward 
in the nut and bolt trade, with prices well maintained at the 
recent advance in list rates, 

A firm tone continues generally in the steel trade, but prices are 
not quite maintained at the special figures that have recently been 
quoted. Hematites ave , for No. 3 foundry, about 68s, 6d. 
and 69s. to 70s., less 24; local-made billets, £5, net cash ; steel 
bars, £7 10s. to £7 15s.; common plates, £7 12s. 6d. to £7 15s.; 
and boiler rer, £8 10s, to £8 12s, 6d., delivered in this district. 

I may add that the recent advance in the price of steel has led 
to a further increase in wages, an advance of 5 per cent, to melters 
and pitmen, and 24 per cent. to gas-producer men coming into 
operation with the current week. This brings the total advance 
in wages during the past eighteen months to 20 per cent, 

I have previously referred to the steadily growing adoption of 
electricity as a motive power in engineering works, and a visit I 
made this week in connection with the opening of new works that 
have been built at Warrington by Messrs. Fletcher, Russell, and 
Co., Limited, the well-known gas appliance manufacturers, and 
which will be the most important works of their kind in the country, 
afforded a further illustration of the progress that has been made in 
electric driving. At these works an electrical installation has been 
put down equal to 130-horse power for lighting and for driving, 
and there are two separate dynamos, one on the continuous 
system for lighting, and the other on the three-phase system for 
power purposes, e power for driving has been distributed on 
the group system over separate line shafts, so that the works are 
driven in sections. Ten separate motors are used for the purpose 
of distributing the power, two for the furnaces, which work either 
conjointly or separately, of about 20-horse power, and motors of 
varying powers according to requirements are distributed through- 
out the other — of the works—three for the hoist plant, 
three for the fitting shops, one for the smithy, and one for the 
dressing shop. 

The American grain elevator sou erected by the Manchester 
Ship Canal Company at their Trafford Wharf, of which a descrip- 
tion was some time back given in THE ENGINEER, was made the 
subject of a paper read before the Manchester Association of Civil 
Engineering Students on Wednesday by Mr. Percy F. Gask, 
A.M. Inst, C.E., in the course of which he remarked that during 
the first six months after the elevator had been completed over 
48,000 tons of grain had been passed through. I may add that the 
erection of this elevator has given a very great stimulus to the 
grain trade through the Manchester Ship Canal, and it is probable 
that before very long the provision of further similar facilities will 
be necessary ; in fact, the Manchester Ship Canal have all lo 
had in contemplation the probability of erecting several additiona 
elevators in connection with the caual. 

The coal trade maintains generally a strong position, and 
although here and there some descriptions of fuel are not moving 
away quite so freely, owing to tempo special circumstances, 
there is nothing accumulating in stock of any sufficient weight to 
at all affect the market. It is quite exceptional where pits are not 
kept on full time, and for the most part they are freely disposin 
of all their output, with in some cases small quantities of pre | 
still bei filled up to meet requirements. 

For all the lower qualities of round coal suitable for iron 
making, steam, and general manufacturi purposes, there is a 
continued active demand, many of the pF rin being short of 
supplies, and prices are strong, with a hardening tendency, on 
the basis of 8s. 6d. to 9s. for ordinary descriptions at the pit- 
mouth. Here and there slack is reported to be accumulati 
slightly at collieries, but this is owing entirely to some exceptiona 
circumstances, reports generally being that pits throughout Lan- 
cashire are still rather short of supplies to meet the requirements 
of their customers, and prices certainly continue exceedingly 
firm at the full rates recently quoted, common slack readil 
fetching 4s, 9d, to 5s, ; medium, 5s, 3d. to 5s, 9d.; best, 6s, 
to 6s, 9d. at the pit mouth. 

Where inquiries on account of contracts for forward delivery 
are heap upon the market, colliery proprietors are generally 
quoting advanced prices to correspond with the conned s move in 
wages which commences in April. In some cases a general 
advance on engine fuel of 5d. over present rates is being held for, 
whilst in others the advance is being regulated at the rate of 2d. 
for each 24 per cent. increase in wages, representing an advance of 
4d., commencing from April, and a further advance of 2d. per ton 
on deliveries after October next. The usual contracts for round 
coal do not come upon the market till later on in the year, and at 
present it is consequently premature to attempt any definite state- 
ment as to how prices for these are likely to be regulated by the 
advance in wages; but, judging from the opinions generally 
expressed, it is nage agen than probable that quite 9d. to ls. 
over current rates will be quoted when tenders for these contracts 
are sent out, 

Shipping business has been somewhat unsettled during the past 
week, owing to the stormy weather preventing vessels getting into 
port, and this has for the time being thrown a good deal of 
common round coal on the hands of collieries, which depend ae 
on the shipping trade, but this has had no really appreciable effect 
on prices, which remain practically unchanged ; ordinary steam 
coal delivered at the Garston docks being still quoted 9s, 6d.; 
delivered High Level, Liverpool, 10s.; and at Partington tips, 
Manchester Ship Canal, 10s, to 10s, 6d. per ton. 

A significant illustration of the unsatisfactory results of the 
present Workmen’s Compensation Act is afforded by the fact that, 
owing to the heavy legal costs involved incarrying out its provisions, 
an arrangement, which has obtained the sanction of the Registrar 
of Friendly Societies, has been come to between Messrs, Andrew 
Knowles atid Sons, Limited, one of the largest colliery concerns in 
Lancashire, and their employés to establish a mutual society which 
shall provide compensation for accidents altogether independent 
of the Act of Parliament, 

Barrow.—The hematite pig iron trade of North Lancashire is in 
a very good state now, and has been for some time. The demand 
for iron, alike on local and home account generally, is brisk, and 
makers are securing orders for metal. They, however, have 
very little for prompt disposal, so that most of the orders being 
placed are for future deliveries, Steel makers are very large users 
of iron, and in many instances taking the iron direct from the 








furnaces, General users have also good requirements. The 
contracts at present held by makers are heavy, and they are sold 
forward to a considerable extent. Prices show practically no 
change. Warrants have fluctuated somewhat, am are now at 
59s, 6d. - ton sellers, Makers, on the other hand, are quotin 
61s. to 62s, for mixed numbers of Bessemer iron net f.o.b, at usua 
West Coast ports. The stores of warrant iron have been in 

by 2453 tons on the week, and now stand at 200,556 tons. 

There is no change to note in the condition of the steel trade. 
Steel makers have their hands full of work, the orders already held 
representing a busy state of affairs for a long time to come, and 
in the meantime fresh orders of all descriptions are p'entiful. The 
busy state of the ow gy 4 trade causes a keen demand for 
ship plates, castings, &c. —- plates are being largely turned out 
both for local and other builders. Average weight plates are at 
£6 17s. 6d. Rails are in good request, heavy sections being most in 
— _ pa oon 6d. 

e shipbuilding, engineering, and boilermaking trades are 
fully employed. ‘The large orders that are held pany Pe ing, both 
Admiralty and mercantile, are being pushed forward. "The first- 
class cruiser H.M.S, a leaves Barrow on Tuesday next 
for Chatham to undergo her trials. The Clan liner, Clan Cuming, 
will soon be finished, and a large steam yacht for Sir W. H. Wills, 
—s is fast approaching completion. She is a handsome 
craft, 

Iron ore is in brisk demand at 13s. 6d. to 17s. 6d. per ton, 
according to quality. 

Coal and coke are unchanged. Both are in Lo request, 

During last week 12,267 tons of iron and 6570 tons of steel 
were exported, as compared with 10,846 tons of iron and 5932 tons of 
steel, an increase in iron of 1421 tons, and in steel of 638 tons. This 
year 60,860 tons of iron and 71,426 tons of steel has been shipped, 
compared with 71,914 tons of iron and 83,632 tons of steel, a 
decrease of 11,054 tons in iron, and in steel of 12,206 tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE coal trade continues in a satisfactory condition, stocks in the 
hands of merchants being very low, and the market quite equal to 
what is placed upon it. The miners throughout Yorkshire and 
Derbyshire are gratified with the prompt and favourable settlement 
of the wages question. The best proof that the settlement isa 
pretty fair one is the fact that it is not quite acceptable to either 
side. While the men think too little has been conceded with 
regard to the time the advances come into operation, the colliery 
managers express the opinion that too much has been granted, and 
attribute the arrangement to the anxiety of the coalowners to 
sacrifice even more than they ought to do, in order to preserve 
peace. In any view of it the effect of the arrangement has been 
to increase confidence in the coal trade. The demand for fuel all 
round is maintained, both in the best and the secondary grades, 
The London market has been particularly brisk with free operations 
and sustained confidence. Best silkstones are at 10s. 6d. to 11s, 
per ton: ordinary from 8s. per ton; Barnsley house 9s, to 9s. 6d. 
per ton ; seconds from 7s, 6d. per ton. Steam coal is being sent to 
the Humber ports in large weights, and as values trend upward 
buyers are anxious to make sure of early and full deliveries. For 
inland requirements the condition of the iron trade causes the 
demand to be urgent, while the railway companies are taking fully 
an average tonnage and a little over. Barnsley hards are from 8s. 
to 9s. per ton ; seconds from 7s. per ton. Gas coal keeps in brisk 
request at rates already quoted. Engine fuel is strong, both for 
Yorkshire and Lancashire, and in some instances coalowners have 
been able to obtain slight advances. Nuts are 6s, 9d. to 7s. 6d. per 
ton ; screened slack from 5s, per ton ; pit slack from 3s, per ton. 
The best washed qualities of coke make from 12s, to 13s. per ton ; 
ordinary from 10s. 6d. to 11s, 6d. per ton. 

In the heavy trades there is briskness in all directions, and this 
has naturally led to increased activity in iron and steel for work- 
ing up in the finished productions, The pricesof theraw material are 
still moving upward, and the manufacturers find some difficulty in 
obtaining deliveries to the ee they require. There is an 

ptional d d for Swedish iron and steel, with the result 
that prices have been i advanced. The local 
crucible steel manufacturers are also fully employed—another fact 
which tends to increase the demand for best Swedish irons 
necessary for the production of crucible steel. In one or two 
quarters there is a little more doing in steel for cycle purposes. 
There is not the slightest prospect of anything like the trade 
being done in that speciality as prevailed last year and the year 
before, and the plant which was laid down to await what was 
— to be a permanent trade is now mainly lying idle. 

mtinued activity marks the iron trade both in raw material 
and in finished irons. West Coast hematites are now at 70s. per 
ton; North-East Coast, 67s. per ton ; common forge iron, 47s. per 
ton, all at Sheffield. 

In the wT and plating trades the difficulty at present is in 
the scarcity and dearness of ivory, stag, and other sorts of hafti 
material. Ivory handles have advanced from 10s. to 15s., an 
even 20s. per dozen. The manufacturers have difficulty in obtain- 
ing increased — for ivory-handled cutlery to meet the cost of 
production. ne result is that attention is being turned to the 
secondary qualities of ivory, which at one time good firms would 
not work. For stag-horns, too, higher prices are now obtained. 
The silver trade continues very bris , chiefly owing to the low and 
even prices at which the sterling metal is kept, and as household 
appointments are more and more being preferred in silver, it 
is possible that prices may be easier, at the same time less is 
done in the plating trades. In several of the plating houses there 
> exceedingly little work, owing to the preference for wares in 
silver, 











NORTH OF ENGLAND. 
(From our own Correspondent.) 

BusiNEss in the iron and allied industries of this district has 
been very favourable this week, showing an improvement in the 
condition of affairs as compared with last week. In some branches 
the demand is unprecedentedly active, and there are manufac. 
turers who describe the trade as too good, so far as they are con- 
cerned, for they have too many orders offered to them, anda 
considerable number of these have to be refused, not on the score 
of the prices which the consumers will pay, for these are very 
favourable, but because they cannot see their way to be able to 
execute them, as the contracts on the books will take up every ton 
that can be produced for several months tocome. Where a manu- 
facturer does take an order, he cannot guarantee delivery before 
July, and a good many cannot keep abreast of their contracts. If 
buyers had their way, there would be a good many more orders 

laced than are distributed, as consumers are very anxious to buy 
or delivery ahead, on account of the expected further advances in 
— @ producers, on the contrary, do not desire to sell more 

eavily forward than at present, because they want to be in a 
position to take full advantage of the better prices, and they 
consider aa will lose nothing Le — 

It is very difficult to buy Cleveland pig iron for prompt delivery, 
either from the makers or the merchants, as all that is now made 
is sent away in fulfilment of orders to which the producers are 
committed, and there is scarcely any stock on which to draw ; in 
fact, stocks have never been so small in makers’ yards during the 
last quarter of a century as they are at nt. Merchants, too, 
have little iron that is unsold, and thus they are not underselling 
the makers, The furnaces in Cleveland are, as a rule, working 
more satisfactorily now than for a long time past, and are pro- 
ducing a larger — of foundry qualities, to the advantage 
of the makers, is has caused a smaller output of forge qualities, 





and has enabled them to advance the prices of these qualities 
even more rapidly than that of No.3. Thus grey forge, which not 
long ago was 5s. per ton below No. 3, is now only 1s, 3d., which is 
nearly the normal difference. 

The death of M. Faure had a rather depressing effect upon 
business towards the close of last week ; and this led to some of 
the speculators realising, with the result that prices declined. 
However, more confidence has been shown this week, and quota- 
tions have improved again. No. 3 Cleveland pig iron has been 
sold at 48s., but makers, as a rule, have held out for 48s, 3d. per 
ton for prompt f.o.b. delivery, and 48s. 6d. for April. No.1 Cleve- 
land pig iron for early delivery is at 503.; No. 4 foundry, 47s. 9d. 
to 48s.; grey forge, 47s.; mottled, 463. 9d.; and white, 46s. 6d. 
Cleveland warrants are relatively cheaper than Scotch, the latter 
being quoted at 6s, 9d. per ton more—last month 7s. 4d. more— 
whereas the ordinary difference is only 4s., and there have been 
times not many months ago when the difference was only half a- 
crown. Some speculators prefer just now to operate in Cleveland 
warrants, as there appears to be more scope for their rising in value 
than there is for Scotch. Last month, on account of the compara- 
tive cheapness of Cleveland iron, an unprecedentedly large quantity 
was taken by Scotland, and this month the tonnage sent is above 
the average. 

Prices of East Coast hematite pig iron are high compared with 
West Coast brands, and this is diverting a considerable portion of 
the Sheffield trade to Cumberland and Lancashire, as makers there 
can now deliver pig iron to Sheffield on more advantageous terms 
than the Cleveland makers, As, however, the local consumption 
is excellent, hematite makers are able to keep up their prices, and 
have no difficulty in selling all they can produce. Mixed numbers 
are generally quoted at 60s, 6d. per ton. Rubioore is advancing in 
price, and 15s. 6d. per ton delivered. on the Tees wharves is the 
regular price. Consumers complain that the ore usually sent now 
from Bilbao is considerably poorer than it has been ; it has of late 
been steadily getting worse, while the price has risen. 

The shipments of pig iron from the Cleveland district are very 
good, being still much in excess of a February average ; in fact, 


.the exports are the best on record for the second month in the 


ear. To Scotland they are not so large as they were Jast month, 

ut there is a very substantial increase of deliveries to the Conti- 
nent. On this account it is expected that 1899 will be a better 
year for exports than 1898 was. Certainly the year has un 
well, and the deliveries now augur well for the future. The 
quantity of pig iron exported this month reached 69,832 tons, as 
compared with 67,674 tons last month, and 56,247 tons in the corre- 
sponding month of last year, all to 22nd. Thestock of Cleveland pig 
iron in Connal’s public warrant stores on Wednesday night was 
154,667 tons, an increase of 2870 tons for the month. It will thus be 
noticed that the increase is on a smaller scale than it has been at 
any time since last October. Of hematite pig iron 30,961 tons were 
held on Wednesday, decrease for month 573 tons. 

The production of manufactured iron and steel is on an unpre- 
cedentedly e scale, and yet it is not equal to satisfy the 
requirements of consumers, indeed, some of the local shipbuilders 
have been under the necessisty of getting supplies of plates from 
other districts, which is rather a unique experience, The iron 
rolling mills of Messrs. M. Coulson and Co., Limited, Spennymore, 
which have been idle for over four years, have been taken by Sir 
Theodore Fry and Co., Rise Carr Rolling Mills, Darlington, and 
will inna be re-started for the manufacture of iron and steel 
bars, colliery rails, and sectional iron for shipbuilders and engineers, 
Steel sheets have been advanced half-a-crown this week, so that 
singles are now at £8 5s., and doubles at £8 10s. per ton f.0o.t.; 
less 24 per cent. Steel ship plates cannot well be had under 
£7 2s. 6d.; steel boiler plates are at £8 2s. 6d.; steel ship angles, 
£6 15s.; iron ship plates, £6 15s.; iron ship angles, £6 7s. 6d.; 
common iron bars, £6 7s. 6d.; packing iron, £5 103. per ton, all 
less 24 per cent. f.o.t. 

The rail trade is somewhat better, but no advances in prices 
can be secured. Cast iron railway chairs are quoted at £3 5s. 
net at works, and are in fair request, but there is very little doing 
in steel railway sleepers. 

The engineering industry is very active yet. A new engineering 
establishment has been started at Pallion, on the Wear. It is to 
be known as the West Moor Engine Works, and will manufacture 
engine-room accessories, ships’ steering gear, pumps, &c. At 
West Hartlepool the Milton Forge and Engineering Company, 
Limited, has been formed with a capital of £12,500 in £50 shares 
for the purpose of eg re the Milton Forge Works there, 
erected last year by the late Mr. John Cockburn, The company 
will turn out every description of forging, and will make a speciality 
of engine forgings, ro’ turned and finished. Mr. W. Cresswell 
Gray is chairman of directors, and Mr. John Hardy managing 
director. The will of the late Mr. Thomas Mudd, C.E., for fifteen 

ears manager of the mechanical department of the Central Marine 
er Works, Hartlepool, and also a director of the company, 
has been proved in the Durham registry office, the gross value of 
the estate being £23,677, and the net £20,214. 

A report has been in circulation on Tees-side that the Govern- 
ment were about to establish near to Middlesbrough an arsenal 
supplementary to Woolwich—the first rumour was that it was to 
supersede Woolwich. Both these rumours have been officially 
contradicted, but there appear to have been inquiries made on 
behalf of the Governmentas to land necessary for the storage and 
probable manufacture of explosives and quick-firing artillery. 

Messrs. Smith’s Dock Company have acquired eighty-eight acres 
of land on the Jarrow Slake on which to construct dry docks, 

A report has been in circulation and published in several papers 
that Sir B. Samuelson and Co., Limited, Newport Ironworks, 
Middlesbrough, one of the oldest and most important iron-pro- 
ducing firms in the North of England, were ge to follow 
the example of Messrs. Pease and Partners, and Messrs. Bell 
Brothers in offering their concern to the public. I am requested 
to state that the report is without foundation. The firm are also 
owners of extensive ironstone mines, collieries, &c. 

The death is announced of Mr. Cuthbert George Dixon Johnson, 
of Oakwood, Croft, at the age of fifty-seven years. He at one 
time did a large business as an iron merchant at Middlesbrough, 
but of late years has followed agricultural pursuits, having 
inherited a large estate from his father some four years ago, when 
he added to his name of Johnson that of Dixon. 

The steam coal trade is very active at present ; indeed, it is 
brisker even than it was last year at this period, and owners are 
looking for an extremely brisk shipping season. They have in- 
ou their price for early deliveries of best qualities to 1ls., 
and smalls are at 5s. 3d. f.o.b. It is rumoured that two of the 
colliery firms in Northumberland are to be amalgamated. Coke 
for blast furnaces is realising on the average 16s. per ton, delivered 
at Middlesbrough furnaces. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been somewhat irregular this 
week, a large business having been done in warrants at frequently- 
changing, but on the whole easier, prices. Business has been done 
in Scotch warrants from 55s. 14d. to 54s. . cash, and 5s, 4d. to 
54s, 9d. one month. The transactions in Cleveland warrants were 
from 47s, 114d. to 47s. 9d. cash, and 48s, 6d. to 47s. 104d. one 
month. Cumberland hematite was done from 60s. Ojd. to 59s. 6d. 
cash, and 60s. 3d. to 603. 9d. one month. 

The market for raw iron has suffered from a variety of causes, 
chief among which is the dispute as to wages in the coal trade, 
and the difficulty of foreseeing to what it may eventually lead. 
At present the iron market is remarkably sensitive. Large blocks 
of warrants are continually changing hands ; but the number of 
avalers in small lots of iron is at the same time much greater than 
usual, These small dealers cannot afford to lok with equanimity 
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on violent ch s in price, and there is at times a good deal of 
excitement in the market. It may be said that consumers are 


interested in seeing moderate, not to ~ | lower prices, Those 
especially who have large contracts in hand have found the great 
advance in the value of raw iron nota little embarrassing. 

There is a good steady demand for hematite pigs, and merchants 
quote Scotch hematite 64s. 6d. per ton for delivery in railway 
trucks at the steel works. 

Prices of Scotch makers’ pig iron are well maintained, the special 
brands being for the most part firm at recent advances, 

Govan and Monkland f.o.b. at Glasgow, Nos. 1 are quoted 56s.; 
Nos, 3, 55s. Wishaw and Carnbroe: Nos, 1, 56s. 3d.; Nos. 3, 
55s. 3d. Clyde: No. 1, 61s. 6d.; No. 3, 57s. Gartsherrie and 
Calder: Nos. 1, 62s.; Nos, 3, 57s. 6d. Shotts: No. 1, 623. 6d.; 
No, 3, 57s. Summerlee and Coltness: Nos, 1, 65s. 6d.; Nos. 3, 
57s. 6d. Ee semng at Ardrossan: No. 1, 60s.; No. 3, 55s, 
Eglinton at Ardrossan, or Troon and Dalmellington at Ayr: Nos. 1, 
57s. 6d.; Nos. 3, 55s. 6d. Carron at Grangemouth: No, 1, 64s.; 
No. 3, 59s. per ton. 

The decrease in the stock of pig iron in Glasgow stores continues, 
although it is not very great, being at the rate of several hundred 
tons per week, 

Pig iron shipments from Scottish ports show littlefor no improve- 
ment. They amounted in the past week to 4066 tons, compared 
with 7456 in the corresponding week of last year. Of the total 
there was despatched to India, 122 tons ; Australia, 50; France, 399; 
Italy, 145; Germany, 160; Holland, 445; Belgium, 20 ; China and 
Japan, 350 ; other countries, 135; the coastwise shipments being 
2240, against 7456 in the-same week of 1898. 

The finished iron trade is well employed, and the steel makers 
continue very busy. There is no material change in prices, but 
there is a comparatively firm tone in the market for both manu- 
factured iron and steel. 

The arrivals of North of land pig iron at Middlesbrough in 
the past week amounted to 9459 tons, which is 1996 tons more than 
in the corresponding week of last year ; and it is worthy of note 
that since January Ist there has been a total increase in these 
imports of 20,241 tons over the arrivals in the corresponding 
period of last year. 

The coal trade has been in a somewhat irregular and hesitating 
condition, in consequence of fears of trouble with the colliers. In 
consequence of the coalmasters of the West of Scotland declining 
to grant an advance of wages, the leaders of the miners have 
been agitating for a stoppage of work for at least one whole extra 
day inthe week. The men have been working irregularly in a 
number of localities, so that the output has been uncertain, and 
coalmasters have hesitated to commit themselves to forward 
business. At the same time, the past week’s coal shipments have 
been very good. They amounted at the whole of the Scottish 
ports to an aggregate of 152,683 tons, compared with 148,445 in 
the preceding week, and 118,711 in the corresponding week of last 
year. The home consumption is large, and prices are unchanged 
> shipment, while domestic consumers are charged 6d. per ton 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE sinking of the Powell Duffryn new pits is very satisfactory. 
One is rom Ky 297 yards, the ane 257. The total depth will S 
640 yards. All ports have suffered from delayed tonnage, and 
though the coal trade is as vigorous as ever, despatch has been 
materially affected at Cardiff, Swansea, and Newport. At inter- 
vals there have been large shipments, France getting its full share. 
One day seven — cargoes were despatched from Cardiff, and 
the same day 11,400 tons to India. Cape Town, Hong Kong, Sierra 
Leone, Rio, and Monte Video have also been the destinations of 
large consignments, and I note that improved cargoes have been 
sent by Newport to Santos and Malta. From the Briton Ferry 
District the Dynevor Company shipped largely last week. The 
Birchgrove Collieries, Swansea Valley, are turning out good out- 
puts, and in the Glynneath Valley the well-known Aberpergwm 
are busy. The anthracite collieries maintain steady work in all 
quarters, Next month there will be an animated gathering, I 
expect, at the sale of the Graigola. In the district there is not 
much anxiety as to the future of these collieries, for it is known 
that they are in good condition and in full drive, so that most pro- 
bably the sale will not affect their regular working. 

I must note a quick despatch at the Bute Docks this week. 
The Lady Lewis was laden with 4716 tons cargo and bunkers in 
thirty-three hours, including a iong wait for coal from the collieries. 

The report for the past year of D. Davis and Sons, Ferndale, 
is just to hand. It simply confirms what all behind the scenes 
know, that the Welsh strike was disastrous to many coalowners. 
I have heard of one company which lost £100,000. This report 
admits a loss of £16,885 14s, 8d. The statements in connection 
with the collieries, the losses sustained, and the difficulties encoun- 
tered are frankly given. These have been vigorously met, and as 
the condition is now getting normal, and the report admits that 
there is every prospect of regular work and remunerative prices, 
sharebolders, it is to be hoped, will soon recoup. One result of 
the strike has been mentioned to me from Phare § The chairman, 
at the last half-yearly meeting of the Great Western Railway of 
Ireland, reported a loss of £ by the Welsh strike, and added 
that other Irish railways had suffered considerably. 

I have also had the Brecon Railway report. This also shows 
serious losses from the samecause. There is, however, throughout 
a good reliant spirit, and a clear forecast of benefits to accrue from 
immediate colliery developments, notably at the Tredegar collieries, 
and the new sinking of the Powell Duffryn. This, with the connec- 
tion of the Barry, which is at once to proceeded with, augurs 
well for the future. 

At Cardiff steam coal maintained a firm tone up to mid-week, 
best Monmouthshire and drys ruled a little easier. Lately house coal 
has fallen off slightly, and there are indications, unless the weather 
should get bad again, of the flush of the season being over. Latest 
prices are :—Best steam, 13s. 6d. to 14s.; seconds, 12s. to 12s. 9d.; 
drys, lls. 3d. to 11s. 6d.; best Monmouthshire, 12s. to 12s. 3d.; 
seconds, 10s, 9d. to 11s. Special small steam, 8s. to 8s. 3d.; best 
ordinary, 6s. 6d. to 7s.; seconds, from 6s. to 6s, 3d.; inferior, 
5s. 9d.; best households, 14s, to 15s, No, 3 Rhondda, 12s. 6d. to 
13s.; brush, lls. to 11s. 3d.; small, 10s, to 10s. 6d. No. 2 
Rhondda, 9s. 6d. to 10s.; through, 8s. 3d. to 8s. 6d.; small, 6s, 6d. 
to 7s. Swansea prices:—Anthracite, 14s. to 14s, 6d.; seconds, 
lls, 6d. to 12s,; ordinary, large, 10s. to 11s. Small rubbly culm, 
4s, 9d. to 5s, 3d.; steam, 12s. 6c. to 13s, 6d.; seconds, 10s, 6d. to 
lls. 6d.; bunkers, 8s, to 8s, 6d.; small, 5s. 9d. to7s. 6d. Bituminous 
coal, No. 3 Rhondda, 13s. to 13s. 6d.; No. 2 Rhondda, 10s, 6d. to 
1ls.; through, 8s. Qd. to 9s. 6d.; small, 6s. 6d. to 7s. 6d.; all 
delivered Swansea ffo.b., cash thirty days, less 24. 

Patent fuel continues in strong demand at Cardiff, Swansea, 
and Newport. France is a large buyer. Latest prices, Cardiff, 
133.; seconds, 12s, to 12s. 6d.; Swansea, 1ls, to 11s. 3d.; coke, 
active. Cardiff prices :—Furnace, 16s. 6d. to 17s.; foundry, 19s. 
to — Swansea prices :—Furnace, 15s. to 16s. 6d.; foundry, 19s, 
to 21s. 

Coal contracts at Cardiff are steadily coming into note, and the 
contest is a keen one between buyers and sellers. The effort is to 
secure 14s., though some under notice have not touched this. On 
‘Change this week it was announced that the Cie. Générale Trans- 
atlantique had accepted tenders for about 200,000 tons ; time, the 
next twelve months ; prices not disclosed, but believed to be 12s., 
less 3d. and 2}. The Lisbon Railway order for £0,000 tons has 
gone to the Cardiff Trading Company ; price, 16s, 44d., c.i.f. 
Another important contract has been placed for the Italian Royal 
Navy, 50,000 tons ; price, 21s, ., ¢.i.f. Further particulars are 
not to hand, 

The statement made mid-week on ’Cha 
describe the condition of the iron and steel ti 


e, Swansea, will 
e in Wales:—‘‘ All 





the finished iron and steel works fully employed with record out- 
puts.” I have noticed large collections of rails, some waiting ship 
at Cardiff and Newport, and considerable despatches of tin bars 
over the principal lines, the Great Western in particular taking\ 
large quantities. Also a good make of merchant bar and billets, 
Tne stress has, in some cases, told upon furnaces, and an occasional 
‘* blow out” for repairs has been necessary. There is an increased 
make of Welsh hematite which is taking the place of West Coast 
iron. The pig iron market has been fluctuating owing to specula- 
tive operations, and prices are from 9d. to 10d. lower than last 
week, 

The Bessemer works are all busy ; Dowlais has been sending off 
large consignments of tin-plates to various destinations. Dowlais 
also has secured a large contract for merchant plates with Staf- 
fordshire. 

Bilbao ore has been coming in with greater regularity than was 
to be expected from the continued storm. Four ca came 
into Newport one day—two for Blaenavon and two for Ebbw Vale. 
Cyfarthfa and Dowlais continue to import freely, and Marbella 
and Bilbao are amongst the consignees to Swansea. quan- 
tities of pig iron have been received during the week, principally 
from Workington—also a quantity of spiegel—and from Melbourne. 
Barrow sent 500 girders to Newport, Mon., this week, and 
Plymouth scrap steel to Swansea. In the Swansea Valley there 
has been no cessation in briskness, Good work is being done in 
all the steel-producing works. At the Duffryn the full comple- 
ment of furnaces are once more smelting ; also four at U) per 
Forest ; four at Pontardawe ; four at Landore ; two at Cwmfelin ; 
one at Millbrook. Most of the finishing departments at the tin 
works are very quiet. Foundries and engineering sheds busy. 

Monmouthshire tin-plate is reported moderately active. At 
Swansea work at the sheet and tin-plate mills was fully up to the 
average of the last fortnight. Morriston and Midland start this 
week, and it is expected that the dispute at Cwmbwrla will be 
amicably settled. Owing to storms, shipments of tin-plate have 
been less than make. Shipments, 42,187 boxes; received from 
works, 61,428 boxes. Present stocks 261,369 boxes. Block tin 
shows a reduction of £3 to £3 10s. per ton. Tin-plate quotations 
firm. Makers contend that advanced prices do not cover the high 

rices of raw materials, No arrangement has been made at 

orewoods, Llanelly, but negotiations are going on. At Briton 
Ferry the mills at the Villiers, Baglan Bay, and Gwalia are doing 
well. The output of hematite is strong at the Briton Ferry 
Works, and the six smelting furnaces at Briton Ferry Steel Works, 
and three at the Albion are in full employ. 

Mr. Ben Tillet has addressed a circular to all the tin-plate 
owners ‘requesting them to attend a meeting at Swansea, 
March 20th, to arrange if possible a uniform tariff, and uniform 
working conditions, hours of labour, &c., and endeavour to prevent 
cut-throat competition.” 

Latest quotations, iron and steel, are as follows:—Swansea Ex- 
change mid-week : Pig iron, Glasgow warrants, 54s, 64d. to 54s, 8d., 
cash buyers; Middlesbrough, No. 3, 47s. 10d., prompt ; other 
numbers in proportion. Hematite warrants, 52s. 6d. to 59s. 7d. 
for mixed numbers, f.o.b., Cumberland, according to brand. 
Welsh bars, £6 12s. 6d. to £6 15s.; angles, &c., at usual extras, f.o.t. 
at works, Sheet iron and steel, G7 Be. to £7 10s, at works ; usual 
extras for higher gauges, Steel rails, heavy sections, £4 15s. to 
£4 17s. 6d.; light, £5 5s. to £5 7s. 6d.; sleepers, &c., according to 
specification. Bessemer steel tin-plate bars, £4 12s. 6d.; Siemens 
best, £4 12s. 6d. to £4 15s., all delivered in the district net cash. 
Tin-plates: Bessemer steel cokes, lls, 6d. to lls. 9d.; Siemens, 
lls. 9d. to 12s,; ternes, 19s, 9d. to 23s, 6d.; best charcoal, 13s. 6d. 
to 14s,: finished black plate, £8 15s. per ton f.o.t.; Canadas, £8 
to £8 2s. 6d.; big sheets for galvanising, 6 by 3 by 30 gauge, £10 
per ton f.o.t. 

Copper: Chili bars, £72 7s. 6d. Block tin, £106 to £105 10s.; 
spelter, £28; lead, £14 7s. 6d. Iron ore: Tafna, 14s.; Rubio, 
14s, 


Spelter shows an advance of 16s.; this will affect the cost of 
galvanised sheets, which are now being made in considerable 
quantities, and are, I hear, to be i in quantity. 

It is stated that every member of the ufort, Duffryn, 
Morriston, and Midland, Upper Forest, and Worcester Works 
mills have paid their entrance fees to the Steel Smelters’ Asso- 

Rupture in the building trades is threatened. 

The Cefn Ironworks, £25,000, in £10 shares, has been registered, 
to enter into an agreement with the Pyle and Blaina for a lease, 
with the option of purchase. This is hopeful news for Port 
Talbot. 

The Mount Stuart Dry Docks, Cardiff, declare a dividend of 124, 
and are going in for large extensions, 

F It is also stated that three new tips are to be added to Penarth 
ock. 

The importance of protecting the Welsh coalfield, and particu- 
larly the Cardiff seaport, is now on the eve of being taken in hand 
by Government. The reconstruction of Lavernock fort has been 
entrusted to the Messrs. Hetherby, of Coventry. The old gun 
will be replaced by three 6-ton quick-firers, It is also intended 
during the summer to erect a fort at Barry. 

The Port Talbot Railway and dock half-yearly report is satisfac- 
tory, showing substantial increase in passengers, minerals, and 
other traffic. The piers have had a good testing with the storms 
of December and January, and have stood well. 

Pitwood continues unchanged. Blocks still large. 

At the half-yearly audit meeting of Forest of Dean coalowners 
it was stated that the output last year showed an increase of 
250,000 tons. One of the coalowners suggested that all the Forest 
coalowners should be incorporated into one great company, 


NOTES FROM GERMANY. 
espondent.) 


(From our own Corr: 

A FAIR trade is done on the Silesian iron market ; the hope 
expressed at the beginning of the present quarter that business 
would increase as the year advances, is likely to be fulfilled, for 
already a rising inquiry is reported in most branches, The prices 
of sheets have met with considerable advances lately, and the 
demand being exceptionally animated there is reason to expect a 
further upward movement in quotations for this rather favoured 
article, which has continued in very healthy request all through 
the winter. 

Plates are also in good call, though, on the whole, not quite so 
brisk as sheets. Concerning the business in merchant iron, nearly 
all the old contracts secured at former quotations have been 
executed, and what is now accepted fetches much better prices. 
Spring trade in all sorts of manufactured iron will, to all appear- 
ances, be brisk and healthy, the more so because foreign offers 
are far less numerous than they used to be. The business in 
girders has been fairly strong, even during the quietest period of 
the year, and is now showing much briskness, 

Export is, so far as the Eastern districts are concerned, good. 
At a general meeting of the German Plate Mill Convention, held 
at Berlin on the 17th inst., all prices were further rai 
M 2°50 p.t., so that the total advance against quotations ruling 
some time ago is now M. 10 p.t. The union of the hoop mills 
have also resolved on a rise of M. 2°50 p.t., so that for orders 
of 100 t. and more M. 140 p.t. is quoted, while small lots are sold 
at M. 142-50 p.t. free Cologne or Dortmund. 

The Berlin railway building firm, Kramer and Co., has granted 
to the Kénigs and Laura-Hutte an order for 6000 t. steel rails for 
railways in Silesia ; the terms of delivery are, owing to the full 
— of all the works, very long, the price fixed being 

. p.t. 

Current rates for raw and finished iron are as follows: German 
foundry pig, No. 1, M. 69; No. 3, M. 64; white forge pig, M. 60 
to 61 ; basic, M. 62; German Bessemer, M. 63 ; spiegeleisen, M. 68 
to 69 ; Luxemburg pig iron, M. 52, all per ton at works, Common 





bars, M. 147 to 150; best quality, M. 165; angles, 135 ; girders, 
M. 121 to 128, free Westphalian works; sheet, M. 145 to 165, 
according to peng A boiler plates, M. 192°50; the same in basic, 
M. 160 ; Siemens-Martin plates, No, 1, M. 160°50; Bessemer rails, 
\M. 120, all per ton free at works, 

It really seems hardly worth while to speak of the Austro-Hun- 
garian iron trade, because the position remains most unsatisfactory 
all round. In bars, as well as in girders, purchases are limited to 
the utmost, and remain entirely of the hand-to-mouth sort ; sheets 
continue neglected. 

The Servian iron business has been quiet during the past weeks ; 
two wagons bars and one wagon wire nails have been imported to 
— from Austria Hungary. 

e rising tendency that has, for some weeks past, been notice- 
able on the Belgian iron market continues, play and malleable 
iron being specially firm in quotation. The Belgian State Rail- 
ways have recently given out orders for forty locomotives, 

A steady tone characterises the French iron industry, and 
although there is nothing of special interest to be reported, it is 
gratifying to be able to state that nearly all departments continue 
in regular employment, while prices are at least pretty stiff, if not 
meeting with an advance, 

French foreign trade in iron and steel during the last two years 
was ;— 

Import. Export. 


1898, 1897, 1898, 1897, 

Tons. Tons. Tons, Tons. 
Pigiron .. .. 65,925 .. 63,481 161,782 108,¢09 
Finished iron 22,012 23,894 52,081 55,786 
|r 6,352 6,238 47,562 46,343 
Dross of iron .. 1,460... 707 002 2,999 
Scrap iron 21,910 .. 18,740 24,404 18,362 

In the manufacturing trades, import and export were as under :— 

Forge pig... 48,071 .. 47,561 48,728 83,109 
Foundry pig .. 51,170 49,081 49,460 49,895 
Charcoal iron. . 2,761 2,883 2,044 1,580 
Coke iron 10,592 7,317 10,825 9,794 
Plates 6,847 2,689... : 8,248 
Steel .. 4,207 8,190 .. 8,317 8,676 


The French collieries and cokeries could not possibly be better 
engaged than they are now, the slow, even decreasing demand for 
house coal being hardly felt, because engine coal remains so un- 
commonly well inquired for. The French collieries are, according 
to the Ihenish-Westphalian Cazette, expecting to derive some 
profit from a reduction in railway tariffs, which would enable 
them to sell coal in the coast departments, where hitherto 
English coal has almost exclusively been consumed. In 1898 im- 
ports in coal to France have been stronger than in 1897, increase 
amounting to 147,000 t. or 1'6 per cent.; import in coke, on the 
other hand, shows a decrease of 159,000 t. It is noteworthy that 
output of coal in the Calais and Nord Department has last year in- 
creased 130,000 t., total production in France being thus nearly 
1,500,000 t.; export in coal shows an increase of 167,000 t. 





THE NEWPORT HARBOUR COMMISSIONER'S 
WEEKLY TRADE REPORT. 


STEM coal is a little easier. House coal shippers still complain 
of want of tonnage. Steel and iron works continue to be fully 
employed, and prices firm. Copper and tin are both a little lower 
in price, Exports for week ending February 18th were :—Coal, 
foreign, 60, tons ; coastwise, 15,886 tons. Imports for week 
ending February 21st were :—Iron ore, 13,131 tons ; phosphates, 
1630 tons ; pyrites, 1600 tons, spiegel, 550 tons ; cement, 200 tons ; 
pitwood, 1666 loads ; pig iron, 1 tons, 

Coal: Best steam, 12s. to 12s. 3d.; seconds, lls. to 1ls. 3d.; 
house coal best, 13s.; dock screenings, 7s. 9d.; colliery small, 7s. 
to 7s. 3d.; smiths’ coal, 7s. 6d. Pig iron: Scotch warrants, 
54s, 84d.; hematite warrants, 59s. 74d. f.o.b. Cumberland ; Middles- 
brough No, 3, 47s. 104d. prompt. Iron ore: Rubio, 14s. 6d. 
Tafna, 13s. 3d. to 13s. 6d. Steel: Rails, heavy sections, £4 15s. 
to £4 17s. 6d.; light ditto, £5 5s. to £5 7s. 6d. f.o.b.; Bessemer 
steel tin-plate bars, £4 12s, 6d.; Siemens stecl tin-plate bars, 
£4 12s, 6d. to £4 15s., all delivered in the districtcash. Tin-plates : 
Bessemer steel, coke, lls. 6d. to 11s. 9d.; Siemens—coke finish— 
lls. 9d. to 12s, Pitwood: 15s. 9d. London Exchange Telegram: 
Copper, £72 2s. 6d.; Straits tin, £108 2s, 6d. Freights: Steady. 








TRADE AND BUSINESS ANNOUN EMENTS.—The English Indus- 
trials, Limited, Manchester, has been appointed the sole repre- 
sentative for the well-known electrical experts and manufacturers 
of central station and electrical tramway equipment, Messrs. 
Ganz and Co., of Budapest. — Mr. W. H. Severn, A.M.I.C.E., 
requests us to state that he will resume business in London 
about March 16th next, having been acting as locum tenens to 
Mr. A, F, Fowler, A.M.I.C.E., as engineer to the Ribble Navi- 
gation for the past twelve months, 

NAVAL ENGINEER APPOINTMENTS,—The following appointments 
have been made at the Admiralty :—Chief engineer: F'. G. Jacobs, 
to the Pembroke, for the Lee. Engineers: H. E. H. Ash, to the 
Pembroke, for the Stag ; W. R. Lawton to the Victory, for the 
ig gh T. H. Pounds, to the Imperieuse, for the tender Virago; 
W. R. Parsons, to the Imperieuse, for the Sparrowhawk ; H. J. 
Coad, to the Victory; W. S. Frowd, to the Victory, for the 
Reserve ; E. W. Liversidge, to the Victory, for the Flying Fish ; 
W. R. Davies, to the Centurion, for the tender Hart ; R. B. Ayres, 
to the Victory, additional for the Starfish. Assistant engineers : 
W. H. Rosevere, to the Niobe; and A. W. Coleman, to the 
Empress of India, 

SHIPBUILDING MATERIALS FOR GERMANY.—The Foreign Secre- 
tary has received a despatch from her Majesty’s Consul at Stettin, 
stating that tenders are invited by the German Government for 
the supply of various shipbuilding materials, including oak timber, 
cast iron, oil, tallow, and rope, for the use of gy one Public 
Works Department. Tenders should be addressed to ‘‘ Verdin- 
gungs Angebot,” an die Kinigliche Wasserbau-inspection, Stettin, 
where they must be received by March 4th, 1899. A complete 
list of the articles required, together with such particulars as have 
been received, may be examined on personal application at the 
Commercial Department of the Foreign-office any day between the 
hours of 11 a.m, and 5 p.m. 

Tue CIviIL AND MECHANICAL ENGINEERS’ SocteTy.—Ata meeting 
of this 6x held on Thursday last, the 16th inst., Mr Holroyd 
Smith, M.I.M.E., M.I.E.E., gave a most interesting and instructive 
lecture on ‘‘Some Methods of Collecting the Current in Electric 
Tramways ;” prefacing his remarks, at the request of the President, 
by a brief statement of the principles that govern the conversion of 
dynamic energy into electric, and the reverse; and by means of 
sketches on the black-board, and comparisons with other known 
motive powers, he made the A B C of electricity most instructive 
to those members who were not electricians. In dealing with the 
methods of collecting the currents, reference had to be made to 
the various systems of electric traction, and a brief résumé of the 
history from 1832 to the — day was given. By means of 
numerous fdiagrams he showed the construction and details of 
nearly every known collector for underground, with closed or open 
conduits; and for overhead with tubes, wires, &c., describing the 
brush, the bar, the shuttle, and the trolley ; and exhaustively 
compared the relative advantages of rolling and sliding contact, 
giving preference to the latter. He considered that the electrical 
world was largely indebted to Sprague, of America, whom he believed 
to have been the first to introduce the trolley bar collecting the 
current from the underside of an overhead wire. The conditions 
pertaining thereto were carefully analysed, the difficulties and 
requirements considered, some interesting examples illustrated and 
described, and models shown. A discussion followed, in which each 
speaker took advantage of the presence of so well known an expert 





to elicit useful: information, which was cheerfully given. The 
meeting concluded with a vote of thanks to the author. 
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THE MIDLAND RAILWAY 
AMERICAN LOCOMOTIVES. 

REFERRING to a notice which we published 
some short while ago that the Midland Railway 
Company had placed an order for twenty goods 
locomotives in America, it will be of interest to 
record the explanation given by Sir Ernest Paget 
at the half-yearly meeting of the company at 
Derby on the 17th inst. 


Hesaid: ‘‘It would beseen that the directors had 
ordered some locomotives in America, and, as this 
was a new departure, no doubt some informationon 
the subject would be of interest. He would much 

refer to order goods of any kind that were of 
eo manufacture, and he —_ say that the 
question of cost was not one that entered into 
the calculations of the directors when asking for 
tenders from over the water. The increase in 
their train mileage had been very large lately, 
roving the prosperity of the country. The 
increase on train mileage during 1898 was con- 
silJerably over two million miles, and it was 
obvious that additional engines must be pur- 
chased. For years past their locomotive super- 
intendent had impressed upon them the fact that 
they worked their enginestoohard. He believed 
the ideal position, according to Mr. Johnson, 
would be that they should have 75 per cent, in 


steam. But 80 per cent, had been much nearer 
their figure, so that there was no margin when 
they had to meet this extra mileage, They had 


now on order in this country 170 engines. They 
began ordering in December, 1897, and the first 
delivery should have been made in July last, and 
they should have been receiving some in each 
month, which would have made up a delivery to 
the present time of forty-eight engines, The 
company had not received one of these. The 
last order given was in November of last year 
for twenty engines at an extravagant price, and 
the makers did not even promise delivery of one 
for fifteen months, the order to be completed in 
May, 1900. Locomotives were a necessity to the 
company. They must have them, and so the 
directors determined to ask for tenders from 
America, They asked for tenders for ten 
engines each from two firms—the Baldwin’s 
and Schenectady’s—and they received offers to 
deliver, in the one case, within ten weeks from 
the date of the receipt of all necessary informa- 
tion for construction, and in the other case ship- 
ment from America was promised for March next. 
This offer was made in December, so that, while 
the directors could not get an engine made in 
England and delivered in Derby in less than a 
year and a-quarter, they could get twenty from 
America in four months. The engines would be 
of the American type, with certain alterations 
which Mr, Johnson considered desirable. They 
would be of the same power as the Midland 
engines, and it would certainly be interesting to 
watch their performance. As Mr. Johnson and 
he hoped, all his staff intended that they should 
have fair play in every yarticular.” 
Comment is needless, 








ENGINEERING NOTES FROM 
SOUTH AFRICA. 
(From our own Correspondent.) 

THERE is more activity in mine equipment 
on the Witwatersrand, owing to the extension of 
operations beyond the borders of the present pro- 
ducing properties. This extension is likely to 
continue now that the share market shows every 
signs of a ‘‘boom.” The yield of the ‘deep 
levels” during 1898 amounted to 48s. 1°4d. per 
ton, as against the general average of 41s. 4d. 
The recovery of gold throughout the Transvaal 
during 1898 shows an increase of 40°6 per cent. 
from the stamps, as compared with an increase of 
37°7 per cent. in the quantity crushed. The 
difference is largly due to the richer quality of 
ore treated through more elaborate sorting. e 
average number of companies at work per nensem 
has been 63°5, with an average total of 4765 
stamps, against an average of fifty-one companies 
milling with 3567 stamps in 1897. The duty per 
stamp per diem has been increased from 4°53 tons 
to 4°68 tons, 

There is still a strong tendency to increase 
compressor plants. The French Rand Company, 
for example, has just ordered a 25-drill air com- 
pressor to double its present capacity. 

The Natal Government has approved of the 
terms of the Coal Commissioners’ report of the 
coal rate reductions. Coal for export or lumber- 
ing is to be granted a special railway rebate of 
one-third the present charge, and the ordinary 
rate for coal is to be reduced from 50d. to ‘44d. 
per ton per mile. 

Principal amongst the great engineering re- 
quirements of South Africa is a proper system of 
irrigation. {t is satisfactory to see that the 
recent discussion concerning public assistance 
to undertakings of this kind has greatly 
stimulated private enterprise. A syndicate is 
now constructing irrigation works of some 
magetess near Klerksdorf. A dam is being 
built to hold the river back for a distance of six 
miles, and a furrow over two miles in length will 
render fertile 700 or 800 acres. 


It appears that machinery to the value of 
£369,000 was imported direct from Europe during 
1898 by the Transvaal mines. Mr. George 


Rouliot, chairman of the Chamber of Mines, 
defends this action on the ground that heavy 
machinery has to be ordered and constructed 
under the supervision of the engineers residing 
in Europe. Eight of the deep level companies 
were responsible for the importation of £180,000 
worth of machinery. The amount spent by the 
mines in the purchase of machinery and stores 
from merchants’ stocks in Johannesburg, Mr. 
Rouliot puts down as 24 millions, 

A very considerable increase in the growth of 
— in Natal is expected to result from the 
nforcement of the new convention tariff, under 
which Natal sugars will enter the Cape and Free 
State markets on preferential terms, 








Tr has been decided to adopt a sys- 
tem of electric traction for the tramways of 
Naples. 
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name and address of the communicating party are 
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2788. Suutriecocks, A. J. and R. H. Jackson, North- 
wich, Cheshire. 

2784 Ho.Low Vessx.s, C. H. Stearn, Kew Gardens, 
Surrey. 

2785. Manuracture of Carpet Pins, P. Hookham, 
London. 

2786. Cyote Stanp, W. H. Ainsworth, Hornchurch, 


Essex. 
787. Pump Cup, A. G. Cheverton, Newport, Isle of 
Wight 





2788, PENNY SLOT APPARATUS for Gamez, J. Dundon, 
Cork. 


rk. 
789. Mmecuanism for Compina Macuines, G, Payne, 
——: 

2790. ats, G. Achterberg, Manchester. 

2791. Vessets, A. Wysgalla and F. Engel, Man- 
chester. 

2792. BicycLe Support, J. Clegg, London. 

2798. Borrte AppLiance, A. M. Sowerby, Newcastle- 
on-Tyne. 

2794. Erecrric Traction, W. B. Day, Dublin. 

2795. Rune Sprnnine Frames, W. Taylor, Halifax. 

2796. CHairs, G. Heggie and R. Cruikshank, jun., 


Ow. 

2797. Fenctnc-wire Strainer, G. Coates, Stamford 
Bridge, York. 

2798. Roortne Tixg, J. J. Hi . 

2799. DouBLE-FEED MoTIon of DgaL-sawine Frames, N 
N. Haigh, Manchester. 

2800. TreaTMENT of ReFussg, &c., F. Bartleet, Man- 
chester. 

2801. Pitayinc Musica Instruments, G. Baty, E. 
Wrigley, and H. Hill, Stockport. 

2802. ‘Sree. Wire Screw,” G. H. Blackhurst, 
Edgbaston. 

2808. ADVERTISING Nove.tty, W. Sheard, Manchester. 

2804. Motors, V. L. Mangnall, Manchester. 

2805. Buck iss for SzecuRING WaisTBanps, F. R. Baker, 
Birmingham. 

2806. Sewinc Macaine Trimmers, J. K. Macdonald. 
aun) Singer Manufacturing Company, United 
States. 

2807. Gor Batts, J. Murray, Edinburgh. 

2808. VaLve, T. H. Sample and C. Macintosh and Com- 
pany, Limited, Manchester. 


dW. il 





2809. CycLe -privinc Gear, T. W. and W. N. Main, 
Glasgow. 
2810. Manurgs, J. Crone, D.C. Taylor, and F. Williams, 


iverpool. 
2811. Overngap Exxctraic Cut-out, E. Edwards, 
ck pool. 
2812. Fire-LicuTER, J. Cobley, London, 
2813. Cueesk and Bacon Cutter, A. R. D. Hillier, 
Wells, Somerset. 
2814. NoN-RETURN VALvk, F. Richter and H. Bopp, 


ow, 

2815. Reauiatinc Encine Speep, R Wilby, Batley, 
Yorkshire. 

2816. Boxes for Matcnes, &c., G. V. De Luca, 


London. 

2817. Toy Hoops, J. Riedel and R. Block, Man- 
chester. 

2818. AcrTyYLeNE Lamp Generator, J. H. Ross, 
Birmingham 


2819. LeaTHER Po.isn, G. Milligan, Manchester. 
2820. Srzam Borers, J. H. Gadd and W. Harrop, 
Manchester. 
2821. oe for Suavinc, W. 0. Horsnaill, South 
ydon. 
2822. Rosin-sizz Apparatos, F. Arledter, London. 
= Fiurp Imputsg Enorygs, A. 8. Dower, St. Neots. 
unts, 
2824. CanpLesticks or Houpgrs, H. J. Stacy, London. 
2825. Sicnaxs to INDICATE the ExHausTION of CARBONS 
in Evcecernic Arc Lamps, E. A. Claremont and F. H. 
Royce, Manchester. 
2826. Batt Berarinas, J. McAlpine, Leytonstone, 
esex. 
2827. THono Ho.tper for Sewina LeatuHer, L. 
Arnhardt, London. 
2828. Lanterns, T. Klett, London. 
2829. Firrryes for Lavatorigs, H. L. Doulton, 
London. 
2830. Firg-escapr, J. G. Dixon, London. 
2831. VeLocipepr Br.is and ALaras, 8. W. G. Swan, 
London. 
28382. bs aggag Gas, 8. Chandler, jun., and J. Chandler, 
mdon, 
2838. Sxriecps for Mititary Purposges, J. Zinn, 
London. 
2834. Stamprno ovT Giass ARTIcLEs, P. T. Sievert, 
London. 
oe Boxss, P. A. Newton.—(V. S. F. Wilson, 
India. 
2836. APPARATUS for Rearinc CmickeEns, J. R. Brooks, 
London. 
2887. Cycies, H. A. Boes, London. 
2888. Propuctinac ORNAMENTs from RuspER, W. Landau, 
London. 
2889. Brocxs of Drigp VecrraRte, 8. C. Davidson, 
London. 
2840. DispLayinc ANIMATED Picturss, W. A. Seymour, 
London. 
2841. ArracHING WHEELS to VEHICLES, H. J. Lawson, 


London. 

2842. Cxarns for Cuan Gearine, J. Westaway, 
London. 

2848. Rarsinc Bripcgs, G. T. Polain.—(C. Snowden, 
Victoria.) 

2844. Steam Generators, F. E, and F. O. Stanley, 


ndon. 

2845. ComBininc Evectric Lamps, W. A. Crowdus, 
mdon. 

2846. Apparatus for Storrna Esos, M. Green, 


ndon. 
2847. Moror Enornes, F. C. Nunn and T. H. White, 
mdon. 

2848. Manuracture of VarnisH, &c., A. J. Smith, 


ndon. 

2849. Apparatus for SEPARATING Orgs, E. Kraiser, 
ndon, 

2850. Moror Cars, J. Molas, London. 

2851. Supports for SappLEs of Cyrcies, A. W. Moore, 


London. 
2852. Ex:xcrric Fusss, P. F. W. Simon and H. H. Berry, 


ndon. 

28538. StopreR for STERILISING VESSELS, C. J. M. Miiller, 

ndon. 

2854.  -— acaataae C. P. Goerz and E. von Hoegh, 

mdon. 

2855. Reverstinc Geak for Motor Cars, &c., R. 
Haddan.—(La Société le Blon Fréres de la Fovest and 
Maus, France.) 

2856. 
London. 

2857. AtracHMENTS for Carp Tastes, A. Keyser, 
London. 

2858. Disti.LaTion of Fatry Acips, M. Blumski, 
London. 

CasH - RECORDING Apparatus, W. Lowy, 
London. 

2860. Renewino OLp Srext Raits, E. W. McKenna, 
London. 

2861. Cuarcinc Furnaces with Rais, H. H. Lake.— 
(BE. W. McKenna, United States.) 

2862. Curtina Raixs, H. H. Lake.—(B. W. McKenna, 
United States.) : 

2863. Puc, W. P. Thompson.(W. Egloff and Co., 
Switzerland.) 

2864. tS for Usr of Persons Danorne, J. Textor, 

mdon, 


INTERNAL ComBusTION Enorngs, W. H. Kitto, 





2865. Macuing for Fixisainc Boots, W. R. Mudd, 

mdon. 

2866. Enoings, G. H. Biddles and 8. W. Wilkinson, 
London. 

2867. Packinc an ARTICLE of Foon, J. Trantom, Liver- 


pool. 
2868. Non-REFILLABLE Bort x, C. E. B. Wachtmeister, 
Birmingham. 
2869. Mepicine Borris, C. E. B. Wachtmeister, Bir- 


— . 
2870. Watcu Case and Vesta Box, G. A. Robinson, 
do: 


London. 
2871. — for Ho.pinc Vessets, G. Baumann, 
mdon, 
2872. Te_ecrapny, J. Jasinski, London. 
2878. Manuracrurge of AiR Gas, A. H. Poppel, 
London. 
2874. SELF-MEASURMENT of Trousers, A. Anderson, 
London. 
2875. Penctt Houipers, 8. Phillips and H. Mear, 


London. 
2876. ~ ~emoaae 8. L. Fog and A. G. Kirschner, 

mdon. 
2877. Gate, H, H. W. Oloff and A. K. H. Briiggmann, 

London. 
2878. Nozzies for GarpEN Syrincss, E. A. White, 


mdon. 
2879. Boots, J. Mills, London. 
2880. SHEET- FOLDING Macuixes, J. A. Nichols, 


London. 
2881. Improvep REaisTeRine Taps, C. F. A. McAllen, 


ndaon. 
2882. Strkam Generators, T, H. Brough, London. 
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2888. Bzer, Johnson’s Saccharum Company, Limited, 
London. 
2884. Brake MecHantsm for Bicycies, W. Smith, 


ventry. 

2885. Dress, E. O. Smith and A. 8S. McClearey, Kansas 
City, U.S.A. 

2886. Guarp, W. A. and D. Crabtree and A. Shaw, 
Keighley. 

2887. Suutrte Peos, J. W. Murdoch and W. Irvin, 
Burnley. 

2888. IncanpEsceNT Burners, W. Entwisle, Farn- 
worth, R.S.O. 

2889. Tray, A. D. L. Turnbull, Edinburgh. 

2890. Hotpers for Ruppgr Stamps, W. H. Jackson, 
Halifax. 

2821. Mupevarp for Cycizs, P. Jaeger and C. Adamy, 
Manchester. 

2892. Lock for Bicyote Racks, J. M. Lockerbie, 
Birmingham. 

2898. RevoLurion InpicaTor, J. 8. Sanders, Pembroke 


2894. Evg BuTTon-FaASTENING Macuines, H. Bremer, 
ose. CoamEmnLine Macurve for Boots, W. H. Dorman, 
2906. Davice for PLayinc Games, C. Grayson, Liver- 
2807, CHALK for Brtu1arp Cusgs, H. J. Milward, Bir- 


—— 

2898. Game, A. E. Baker, Birmingham. 

2899. Crank AxLes for Bicycigs, E. W. Plant, Bir- 
mingham. 

2900. Dysernc TextTiLe Materiat, H. E. Aykroyd, 
Liverpool. 

2901. Excentrics, 8. Harrison, Ripon. 

2902. Bett ATTACHMENTS or Fittinas, C. N. Eyland, 
Birmingham. 

2903. Sewinc Macutne Corper, J. K. Macdonald. 
+The Singer Manufacturing Company, United 
States.) 

2904. CARPET-sEwING Apparatus, J. K. Macdonald. 

Singer Maaufacturing Company, United 


-) 
2905. Spryninc Sprnpizs, J., P., and N. Fraser, 
Glasgow 


2906. SwircuBoarps, C. H. Cox, Liverpool. 

2907. Drawine Liquips from Bortries, W. Clews, 
Birmingham. 

2908. PsorocrapH Sranps, J. Cadbury and F. W. 
Lambert, Birmingham. 

2909. Furnace, J. R. Hatmaker.(C. 7. Henning, 
United States.) 

29 0. Stups, E. Noelle, Manchester. 

2911. Samy D. H. Dawson and G. Dawson, jun., 


sley. 

2912. CarRigR Devices for Pumps, F. Cooper, Man- 
chester. 

2918. SouND-RECORDING Macuings, C. Davidson and 
W. G. Inglefield, Manchester. 

2914. Macuixne for Wauirrinc Cream, O. Arndt, 
London. 

2915. CHIMNEY - pot VENTILATOR, T. Walton, Man- 
chester. 

2916. Swircues, V. G. Lironi, O. Moon, and J. A. 
O'Loughlin, Manchester. 

2917. BowL SHor Mgasurgrs, J. Robertson, Edin- 


urgh. 
2918. SanrraRy APPLIANCE, W. E. Morumand A. Jones, 
mdon. 
2919. Mittixery Expanpine Pin, T. A. Silverwood, 
ndaon. 
2920. _— for SuprortinG Rims, U. Eberhardt, New 
Yor! 


2921. Bricks, F. A. R. Neill, London. 

2922. Apparatus for TrimmiInac Paper, J. Merrett, 
London. 

2923. Beit for VeLoctrepEs, G. H., H. L., and P. T. 
Howe, London. 

2924. Cuecxine Devices for Workmen, W. J. Beard, 
London, 

2925. Strrrinc Device for Saucepans, H. M. Vincent, 
London. 

2926. BLastinc CaRTRIDGES, J. MacNab, London. 

2927. Auto-cars, J. 8. Critchley, cg oy 

2928. BecuLators with Hatr Puarss, B. Christiansen, 
Birmingham. 

2929. InsuLaTina Biockxs for Lamp Howpers, 8. H. 
Smith, Birmingham. 

2930. Mgans for Consumina Smoxe, W. C. May, 
London. 

2931. SerTinc orFr [mpREssIoNs on Guass, C. H. Cohen, 


London. 

2982. Batteries, A. D. Seton and J. L. Dobell, 
London. 

2933. InsEcTING Srgam into Cupo.as, G. L. Morton, 


London. 
2934. Inpuction Corrs, M. E. Fuld, London. 
2935. INTERNAL ComBusTION Enorngs, J. T. Kellett, 
London. 
2986. GARMENT Hotprrs, 8. A. Moulton and J. M. 
Jones, London. 
Brakgs, F. P. Hinckley and J. McDevitt, 
London. 
2938. ARRANGEMENTS for Dryina Strong, J. Ward, 
Manchester. 
2989. CLocks, E. Edwards.—(7. Lauda, -) 
2940. Lamps, A. Frank, London. 
2941. Suirt and Bopy IRontne Macurns, E. J. Lane, 
London. 
2942. SeNDING PxHoTocRaPpHS by Post, A. Fitch, 
London. 
2948. Stampinc Macuines, J. D. Humphrey and J. 
French, London. 
2944. WEIGHING Apparatus, C. Ingrey, London. 
2945. Tires, R. A. McCready, London. 
= Routine Stock Covpiines, W. Sadler, Esher, 
jurrey. 
2947, SELF-FEEDING ANNEALING FurRNAcE, P. Pondorf, 
London. 
2948. Construction of Harr Fasrentnes, 8. Keats, 
Leicester. 
2949. Mitk Boruers and Sreriuisers, E. 8. d’Odiardi, 
East Croydon. 
= on J. Holden, A. M. Bell, and J. C. Taite, 


mdon. 
2951. TzacHine Rupments of Music, A. M. L. Bourne, 
London, 








2952. a for Boots and Sxozs, A. Woodruff, 


mdon. 

2953. Cicaretre Moutuptsces, A. J. Boult.—(¢. 2B. 
Martin, Germany.) 

2954. Takinc PuotocraPpHic Views, C. Raleigh, 

mdon. 

2955. Rotary Enoing, H. A. Buck, London. 

2956. AppaRaTus for ConTROLLING ELEcTRIC Motors, 
Siemens Bros. and Co., Limitea, and J. G. Wilson, 


ndon. 

2957. LiQUID-DISTILLING Apparatus, A. Adiassewich, 
ndon. 

2958. Urensit for Sreritisinc Miix, J. C. Brandon, 
London. 


2959. Stereotype Matrices, J. Imray.—(A. Tiano, 
France.) 4 
2960. Licut Motor Veuicixs, C. D. Abel.—(La Société 
Anonymedes Anciens Btablissements Panhard ct 

Levassor, France.) ; 

2961. Mup-cuarp, W. P. Thompson.—(B. Kodllisch, 
Germany.) 

2962. TusutaR Furst Economisers, H. Grandage, 
Liverpool. 

2063. Lamps, J. T. McQuinn, Liverpool. 

2964. APPLYING Brakks to TRoLLEYs, W. Brinckman, 
Manchester. 

2965, InrgrnaL Currers for Tusss, J. P. Halket, 


mdon. 
2966. BRakinc Mecuanism for VeHiciges, W. Peck, 
Londo: 


mdon. 
2967. Apparatus for CasTinc Merats, E. Ramaay, 
London. 
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2968. Case for Conrarninc Nexpies, J. Darling, 
Glasgow. 

2969. AUTOMATIC MererR Tap, F. W. Weller, London. 

2970. Piayina Game, A. G. Duck and C. R. Darling, 
London. 

2971. Arc Lamps, H. J. Bagley, London. 

2972. Fexpina Woop-sawine Macuings, F. Evans, 
Liverpool. 

2978. Frat Iron-HEaTING Devices, J. Mountford, 
Liverpoo! 

2974, igen Warer Contamination, W. Brown, 
Lo: 


mdon. 

2975. CompInED Funnet and Srrainer, C. Goergen, 
London. 

2976. Bausnine Macuinery, B. Jumeaux, Southwick, 
Susse: 


x. 
2977. Books, 8. Ferris, Halifax. 
2978. Kitns for Burnine Bricks, T. Jones, Sedgley, 


Staffs. 
2979. Drivinc Gear for Avuto-cars, J. S. Critchley, 
Coventry. 
2980. Wrencues, F. Davidson and J. Summerville, 
Newcastle-on-Tyne. 
2981. Treatinc Errcivents, T. Lupton and C. Taylor, 
radford. 


‘1 

2982. Pangtitinc for Dapors, H. Shepherdson, 
Driffield, Yorks. 

2983. Watcu, J. M. Fender, Edinburgh. 

2984. AUTOMATIC FIRE EXTINGUISHERS, J. L. Butler, 


Liverpool. 

2985. IRoninc Macuiyg, J. B. Russell, T. Wardrop, 
jun., and J. 8. Yule, Manchester. 

2986. MeTaLtic Fenpers, F. R. Gough and J. W. 
Davies, Birmingham. 

2987. Drums, L. White, Birmingham. 

2988. Locks for CarRIaGE Doors, A. E. Roberts, 
Manchester. 

2982. Apparatus for CuHEckiInc Receipts of Money, 
C. G. Beechey, C. R. Bellamy, and A. T. Wright, 
Liverpool. 

2990, Brakes for Roap Veuic.Es, R. Millward, Bir- 


oo 
7 ORTABLE CaRRYING Bier, W. B. Northover, 


2992. Pweumatic Cycie Sapp, W. G. Wallace, Ayr, 
Scotland. 

2993. BoLt-apsusTING Spanner, E. G. Strong, Melk- 
sham, Wilts. 

2994. ELecrric Arc Lamps, P. Rzepka, Manchester. 

2995. Jerseys, S. Stern, London. 

2996. — Tap Gucrp, T. Parry and B. T. Webb, 


ord. 

2997. GuLLy Trap, J. Hutchison, Glasgow. 

2998. Coatinc Tupgs, J. E. Hoskins and C. Horvey, 
Birmingham. 

2999. CycLe ATTACHMENT, C. Mack and T. Kerruish, 
Liverpool. 

3000. Gas Burners, O. Lauckner.(M. Lavckner, 


ny.) 

3001. Ink Borrizs, G. Simpson, London. 

8002. Mrerat Box, 8S. B. Stevens and G. W. Brown, 
London. 

3008. Watcu Inpicators, E. H. E. Krahenbuhl, 
Kingston-on-Thames. 

8004. SPHERICAL BuLiets for SMaLt-aRrms, J. F. Wright, 
London. 

3005. Execrricat Switcues, W. H. Lane, Staines. 

8006. A PropeLiter for Stgzamers, E. B. Cullen, 
London. 

8007. Derectinc Leaxacrs, E. 8. d'Odiardi and W. J. 
Bishop, East Croydon. 

8008. Nut-Lockine Device, A. J. Boult.—(F. J. Mobbs, 
United States.) 

8009. Boots, A. E. Webb, London. 

8010. Larae Cxuucks, A. Herbert and O. Harmer, 
London. 

3011. Securtnc Laczs, L. Braun and F. Leonard, 
London. 

8012. = eaipaaaaaaaaiaaad Mecuanism, J. Hamilton, 

ndon. 

3018. Tunninc the Leaves of Music, H. H. Porter, 
London. 

8014. Pioveus for AcricutturE, G. V. de Luca, 
London. 

3015. PRESSURE-REDUCING Apparatus, P. Planquart, 

ndon. 

3016. Cyciz Rest, F. Chapman, London. 

3017. Convertine Grain for Brewine, H. J. Lewers 
London. 

3018. Mik Hotprr, G. A. Christensen and R. T. Wich- 
mann, London. 

8019. Knives for Cuarr Cutrers, J. Cook, jun., 
London. 

8020. ELectricaL Train Connections, D, Cunningham, 
London. 

8021. FLUID-MmEasuRING Apparatus, H. Bodtker, 


ndaon. 
8022. WuHeEeL Tires, A. Gerlach and A. Ernst, 

London. 
8028. AceTryLENE Gas Generators, H. Hawkins, 

London. 
$024. Brake for Uszon Tire or Ri, C. W. Howell, 


mdon. 

3025. FRILLINGs, W. S 

3026. Uritistsc Hot 
London. 

8027. Carponic Acip, C. L. Picot, London. 

3028. Maanetic Switcn, H. H. Lake.—(H. B. Cutter, 


, jun., London. 
aste Gases, H. Korpers, 


United States.) 

3029. PorTaBLE FurnituRE, &c., H. de B. Hovell, 
London. 

3030. Stroppinc Runaway Horszs, <A. Howell, 
London. 


8081. CeLLULOsE ARTicLEs, E. G. P. Thomas.—(J/. 
Bonavita, France. 

3082. Printinc TELEGRAPH Macuings, The Tele- 
scriptor Syndicate, Limited, and A. L. Shepard, 
London. 

8038. Fasteninecs for Tix Boxes, &c., R. Scott, 
London. 

3084. Lusricators, W. J. Stephens, London. 

3085. Rotuine of Mera ArticiEs, 8. Taylor, London 

ee Gaz, G. Underwood and T. E. Cave, 


3087. ApJusTaABLE HaNnDLE Bars for Cycizs, J. W. 
Pattinson, W. Hewitt, and G. C. Wilson, London. 
8088. BEER- FILTERING APPARATUS, H. Vuylsteke, 

London. 
8089. Pygumatic Tirks, A. Drucker and W. McWilliam, 
London, 
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8040. Ventitatixc Socks for Boots, F. Tannar, 
London. 

£041. PaHotocrapaic Opvectives, E. Leitz, London. 

$042. Foop Preparation, F. Putet, London. 

8048. GeneRaTinc AcETYLENE Gas, G. Hervieu, 
London. 

8044. PastrLLe Presses, P. Kahnemann, London. 

$015. Scounrne THREaps in Fasrics, W. G. Andriessen, 
London. 

$046. Direction Larngets, W. Baker and T. G. Davis, 
London. 

8047. CoNTINUOUS-CURRENT Macnuings, A. O. Berry, 
London. 

8048. re, Cycte Frame Joists, C. R. Garrard, 
London, 

3049. Sraino Cutrers, W. Buck, London. 

3050. Barance Gear for Tricycigs, W. Starley, 
London. 

8051. Execrric ILuumMiInatinc Apparatus, 8. Bauer, 
London. 

8052. ComBinep BookmaRKER, &c., E. K. Holmes, 
London. 

$953. HorsesHortne, W. Westgate, London. 

8054. Hottow Concrete Fioors, J. C. A. Bremer, 
London. 

8055. Oven Doors, J. Zoller, London. 

8056. TYPE ‘aoe Bar, W. P. Thompson.—{J. Naue, 
Germany. 

$057. Puturys, O. Marth, Liverpool. 
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$958. Dovste Sxriet Currs, F. J. Biertumpfel, 
London. 

8059. Seoot Caps for Sewinc Macuines, O. Petri, 
London. 

80€0. Luacacr or Goops TRoLiEy, D. Fleming, Ross, 
Herefordshire. 

8031. DistrinuTion of DivipENnps, A. Gilbert, Kidder- 
minste>. 

2052. Propuctne Iron, O. Thiel, London. 

86%. Oaror Bariey Curpprrs, H. N. Hannon, Athy, 
Ireland. 

806%. PortasLe Tueopo.ires, &c, G. A. Hall, 
London. 

8055. TRAVELLING Trunks and Boxgs, A. Garstin, 
London. 

8066. Waste or Discnarce Vatvss, J. Shanks, 
Glasgow. 

$967. Vetocrprpgs, J. H. Owen, Manchester. 

$068. WricHiInc Macutngs, A. M. Robinson and J. 
Brian, Liverpool. 
069. VARIABLE SpgED Gearino, J. Southall, Worcester. 

. Frre-arms, G M. Brand, Glasgow. 

. Brake, J. I. Cooper, Sheffield. 

. THEATRE Cuarrs, J.C. Dalman, Birmingham. 

. Jonr Jie, J. Schofield, Stockport. 

74. Sueeve Links, W. H. Reynolds, Birmingham. 

. Hypopermic Syriscss, J. C. Woodside, Bally- 
eastle, Co. Antrim. 

8076. Bicycie Stanpand Brakg, A. Ness and E. Moed, 
London. 

8077. VENTILATING CHIMNEY R. 
Burnley. 

3078. ComBINATION NosEsao, S. R. and H. R. Docki 2g, 

London. 


8079. Horn Bicycte Hanpie Bars, H. Humpherson, 
York. 


Ports, Ingham, 


8080. Borrte Sroppsrs, H. P. Miller London. 
8081. ApHLocos, H. Wigley, London. 
$982. Frre Gvarp and Top Bar, J. Mountford, Liver- 


pool. 
8083. Strrcuinc Papgr, C. E. Preusse, London. 
8084. FrrE-PRoor Bui_pinecs, B. Morton, Manchester. 
8085. Wxavino, J. G. Barnes, Manchester. 
8086. Apparatus for CoaTiNG PHoToGRAPHIC PAPER, 
J. E. Thornton and C. F. 8. Rothwell, Altrincham, 
3087. Lanterns, W. M. Haddow and J. 8. Hutchison, 


sgow. 

8088. VaLve for INFLATING FoorpaLts, W. M. Johnson, 
Birtley, Durham. 

$089. Canptetsicks and Hotpgrs, S. Newbold, Bi-- 
mingham. 

8090. Ececrricat Tap Switcn Howpers, T.. Marshall, 
Shrewsbury. 

809!. Paper-puL? Srraininc Apparatus, J. White, 


lasgow. 

8092. Pumps, E. B. Smith, S. W. Royse, and E. E. Douat, 
Manchester. 

8093. System of Hoppy - Horse Ripive, J. Carter, 
Black pool. 

8094. Loom Suutties, J. Denny, Salford. 

8095. Purses, M. Pattinson, London. 

$096. Castine MetaL Pipes, G. W. Crompton and F. 
Chambers, London. 

£097. Prevextine Botrte ReFi.urnc, G. E. Butler, 
London. 

8098. Pitre Fasrics, J. Reixach and H. Scott, 


ndon. 
8099. Heaps of VENETIAN Buinps, E. W. Fisher, 
London. 
$100. Propuctnc ProPEL_ine Power, S. von Fogarassy, 
London. 
8101. GeneRaTinc ACETYLENE Gas, T. R. Brewer, 


London. 
$102. Generator for ACETYLENE Gas, C. J. Watts, 
ndon, 
$103. Lerrers and Sicns for ADVERTISING, G. Guest, 
London. 
8104. Sprrat Truss, G. Hopkinson and H. Greaves, 
Oldham 


8105. Ion1Trne Devices for Gas Burners, H. Allirol, 
G. Wilson, and W. and B. Cowan, Limited, London. 

8106. Cycte Fork Crowns, T. W. Blumfield, London. 

8107. Feep-waTER Heaters, C. A. Parsons, London. 

$108. IenrTIoN APPARATUS for Gas Enorngs, R. Bosch, 
London. 

$109. Wats, &c., W. Ruttenburg and M. van Zanten, 
Liverpool. 

$110. Hat Press, A. E. Macklin, London. 

8111. Leatoer, M. Brumm, O. Srpek, E. Haas, and F. 
Kornacher, London. 

$112. Horsk-BaLLInG InstRUMENT, W. W. Letheby, 

ardiff. 
$113. Fapric, V. F. Feeny.—(Z. Schreiner, Germany.) 
8114. Power TRANSMISSION, A. C. L. Backand W. Evans, 


London. 

8115. ExpLosion Enotes, A. C. L. Back and W. Evans, 
London. 

8116. Batoon, J. P. Givord, London. 

$117. Piston Rios, 8. 8S. Krausz and S, Marton, 
London. 

3118. Hanpies of Smooruinc Irons, E. Opderbeck, 
London. 

$119. Betis, H. Wissner. London. 

$120. Punxans, 8S. R. Baildon, London. 

$121. Prevmatic Tires, A. Gerlach and A. Ernst, 
London. 

$122. Pens, G. Malpass, London. 

$123, REGULATING Position of ProsEcTILEs, P. Pondorf, 
London. 

$124. Carp or TaBLet Hoipgr, W. R. Pryke, 
London. 

$125, NEEDLE THREADER, J. Gibson, London. 

$126. Firters for Steam Generators, J. M. Newall, 
London. 

$127. CycLe-privine Gear, J. W. Lovet, F. C. Morris, 
and S. Lovett, London. 

$128. Rounpasovts, R. A. G. Sanson and A. J. Allard, 
London. 

$129. PHoroorapnic Apparatvs, C. 8. Southin, Enfield 
Lock, Middlesex. 

$130. Lamps, A. C. Brown, London. 
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$131. Speep-vanyinc Apparatus, J. D. Pickles, 
ax. 
$182. SpgEep-varyinc Apparatus, J. D. Pickles, 
‘aX. 
3133. ManHougs, J. R. W. Woodward and J. Freeman, 
rb; 


Derby. 
3184. SMaLt - aRMs, J. Carter and H. Bruntnell, Bir 
minghum. 


$135. Pircn Caarys, H. Halladay, Birmingham. 

$136. SuspENDERS for Trousers, J. Coleman, Bir- 
m : 

$137. Constructine Ex.ecrraic Conpuits, J. J. Green, 
Halifax. ; 

8188. Roratinc Stream Enoines, F. Niepmann, 
Cologne, Germany, 

8139. Hanpy Artracument, S. T. Osborn, Stonehouse, 
Gleucestershire. 

$140. Tues for Bicycizgs, 8. P. F. Lehmkuhl, Territet, 
Switzerland. 

8141. SwrrcnHBoaRpD Corp Connections, A. Broad- 


bent, Liv: 1. 

3142. TirEs, W. H. Paull, Birmingham. 

$148. Cuzantne the Insipgs of Tunes, J. Renton, 
Sunderland. 

$144. CrrcuLaR Kwirrinc Macuinges, J. C. Moore, 
Leicester. 

$145. Crostinc Doors, H. Lomax and J. Tomlinson, 

en. 

$146. Borrte Opgngers, H. Lomax and J. Tomlinson, 
Darwen. 

$147. Drvipgep Grass Borr.s, A. Preeston, Waltham, 

ants. 
$148. Movutps fur Baxtna Breap, W. Thomason, 


Keighley 
$149. Grain Sino, P. Hott, Newcastle-on-Tyne. 


8150. Apparatus for Puriryinc Arr, P. Parsons, 
B ackburn. 
$151. Heatinc Rerracrory FiLaments, C. A. Lee, 


ion. 

Operating Hyprautic Macuinery, W. H. 
Willat, Hull. 

$158. AuTomaTICALLY LicHTING Fires, W. Ireland, 


Leeds. 

8154. Dravest Exciupgrs, W. Robinson and W. &. 
Ward, Mancbester. 

8155. In and Our Frame Measure, H. W. Freeman, 
Lonion. 

$15é. Rotter Berarinos, F. A. Pilkington, Man- 
chester. 

81.7. Tes: Patrern Briocks, E. Bock, Barmen, Ger- 
many. 

$158. Mecnanicat Roap Inpicator, C. Birg, Aix-la- 
Chapelle, Germany. 

8159. Macuines for Dryine Paper, J. W. Parke, 
Burnley. 

8160. Ecscrric Cut-outs, H. Smithson and E. R. 
harpe, Manchester. 

$161. a Howper, O. Cooper and A. B. Werrett, 

ndon. 
8162. Vacctnator, E. T. Darke, London. 
3163. A Smoke Consumer, E. Browning, Chelten- 


8164. ENsuriNe PERrect VeNTILaTION, T. C. Wigg, 


mdon. 

8165. Cyc_e Frames, W. Bown and W. Bown, Limited, 
Birmingham. 

8166. Cycte Batt Heaps, W. Bown and W. Bown, 
Limited. Birmingham. 

$167. Cups for Sappies, F. and W. H. Ward, Bir- 
mingham. 

$168. Apparatus for Sincginc Cioru, A. Mather, 


ndon. 
8169. Cant Wuerts, J. W. Konworthy and A. Kay, 
ondon. 
3170. Weicutinc Motion of Warp Brams, G. Pickup, 


8171. Means for Startina Morors, T. W. Marshall 
are Leone Castna for Sarety VaLves, E. Jackson, 
q76. Ponmenseen of PoLtutep Waters, H. Tulloch, 
8174. Ranscenreteees Apparatus, R. H. Burns, 


mdon. 
3175. Testinc Strenotu of Dratns, G. J. G. Jensen, 
ondon. 

8176. Raruway SIGNALLING Apparatus, A. J. Boult. 
—‘The Coatinental Hall Sigaalling Company, Belgium.) 

8 77. ELECTRICALLY - ILLUMINATED ADVERTISING 
Mevrivums, W. T. Bell, London. 

3 78. Boot-FInIsHING MacHINERY, A and F. H. Pochin, 
and H. Addison. London. 

8179. Mcs:cat INs1RUMENTs, F. Kiihmayer, London. 

3180. Friction Geartna, J. C. Howell, London. 

8181. Disgncacina Runaway Horsgs, A. von Ferdi- 
nindy, London. 

8182. CHarcine Sranp for Batrertiss, G. H. Condict, 
London. 

8183, Spinnine and Dousiino Macurery, P. P. Craven, 


mdon. 
3184. CrLLtarR Covers, K. Schmidt and J. Stolle, 
Londo1 


3185, SuLpHuRIc AnnypaipE, G. W. Johnson.—{The 
Verein Chemischer Fabriken, Germany.) 

8186. Preparation of Hatocen Derivatives, G. B. 
Ellis.—(La Société Chimique des Usines du Khéne 
Anciennement Gilliard P. Monnet ¢t Cartier, France.) 

$187. Venictes, A. M. Taylor and C. H. Greenbank, 
London. 

81£8. Winpow Cieayer, O. Arndt, London. 

$189. Insucators, F. H. Withycombe, London. 

8190. acc Orgs, T. Mills and R. K. Donald, 


London. 

$191. Cash Reoisters and Inpicators, T. J. Easey, 
London. 

$192. VaLves for Pneumatic Tires, J. M. Dumstrey, 


ndon. 
$198. AntmAL Fisre, The International Fibre Syndi- 
cate, , and A. , London. 
8194. Cameras, M. Niéll, London. 
8195. HorsgsHors, W. P. Thompson.—{C. F. Michelet, 


Norway.) 
$196. Drivinc Gear for Cycies, F. Fasterling, 


Liverpoo! 
8197. Hoists, W. Railton, R. Campbell, and S. G. Rail- 
verpool. 
3198. CLasp for WaIsT-BAND of S«rrt, J. J. Byrne, Bir- 
mingham. 
8199. Guarp for Bicycte Crank, W. P. Grafton, 


mdvn. 
$200. CrusHinec and Grinpine Mitts, E. Fritsch, 
London. 
8201. ConrroLLING the IcniTion of Gas, A. Serim, 


mdon. 
3202. Vatves, 8S. Wilkerson, London. 
8208. Rorary Arr Fans, Siemens Bros. and Co., 
Limited.—(Siemens and Halske Aktien Gesellschaft, 
Germany.) 

Foop Powpger and Extract, H. J. Dunn, 
London. 
3205. Bricks, J. Saunders, London. 
3206. Presses, A. A. Dickson, London. 
8207. Bato and Lavatory Gratine, 8. Kind, 

London. 

Post-oFFICcR T. J. Crowder, 
London. 
8209. Screw Naits and Turnscrews, J. H. Barker, 
London. 
$210. Fixina Fiasuine of Burtprnas, M. J. Curtin, 
London. 
3211. Stick Guns, A. J. Boult.—(C. Ramus, France.) 
$212. VEGETABLE-CUTTING APPARATUS, F. Ellénsohn, 


REposITORIES, 


ndon. 
$213, Propucine Errects upon Fasrics, G. Grandage, 
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3214. Cross SappLE-TREEs, E. M. FitzRoy, London. 
3215. Hixeinc Casements, F. W. Ashby, Birming- 


ham. 
3216. Benpisc Rops, A. J. Astbury and C. E. Keizer, 
Birmingham. 
5217. PorTaBLeE Hop Grats, A. E. Anderson, North- 
ampton. 
$218. Axes and Lusricators, G. W. Butler, D. 
Cameron, J. F. Loucks, and R. and H. Cameron, 
Ki n-on-Thames. 
3219. Buixp Fixtures, E. Succie, 
Thames 


3220, FLour, H. E. Wood, Hull. 
$221. Grip for Corps Carryino WeiGcnT, A. Thiimling, 


Kingston-on- 





London, 





$222. + rg for Jars and Borrigs, F. Rogerson, 
London, 

8228, Ptayinc Batis for Gotr, H. D. Brandreth, 
Birkenhead. 

$224. Bortine Soap, H. B»>wman and T. Settle, Man- 
chester. 

8225. Partition for Carp Trays, A. D. L. Turnbull, 
Edinburgh. 

a PreparRinc Peat for Furet, F. McNamee, 

n. 

8227. Bxpsrgaps and Marrnesses, L, Noble, Brad- 
ord. 

$228. Dryinc Macuines for Grain, G. Marburg, Man- 


chester. 
8229. Wuexts, G. Marburg, Manchester. 
$230. Ciosinc or Opreninc Doors, B. Lawrence, 
London. 
$231. Winpow Opensrs, E. Walsh, jun., London, 
$282. Strexertnc Apparatus for Vessx.s, J. G. Foster, 


ndon. 
8233. eee Canixs, L., Belknap and A. Sundh, 
Lo! 


$234. APPLYING ATMOSPHERIC Pressure, G.G. Brown, 
Liverpool, 

8285. Toots for Finisninc Boors, T. Sheppard, 
Leicester. 

$236 DispLaAyYING ADVERTISEMENTS, H. C. Crow, Man- 
chester. 

$237. Matcnes, O. Lindner, Halifax. 

823°. Encinas, E.H Gillett, J. Fogg, and F. W. Thom- 
son, Halifax. 

8239. Taper Hotpers and Extinouisuers, T. Singleton, 


Halifax. 

3240. Saw Guarps, J. Malkin, J. J. Binns, and J. Foster, 
Halifax. 

8241. Topes for Rinc-sPINNING Macutygs, H. Miiller, 
Manchester. 

8242. Tires for VeLocipepgs, J. T. B. Bennett, 
Worcester. 

$248, Rattway Fisu-piates, S. B. Seidel, London. 

8244. Gas Burners, D. Vass, Portobello, Scotland. 

$245. Copyine Macuings, G. Wenzel, Glasgow. 

$246. CrstrrNs, H. von Hosstrup, Glasgow. 

3247. res A. J. Brown.—(B. Callenberg, Ger- 
many. 

3248. Automatic Coup.tne, F. C. G. Hale, Much Wen- 
lock, Salop. 

$249. Lockine Rattway CaRRIAGE Doors, W. H. Taylor, 


gow. 

8250. Mattinc Apparatus, W. Fairweather.—(A. A. 
Frey, United States.) 

8251. Nutwec Grarters, 8. Hey.—(The Edgar Manu- 
Jacturing Companu, United States.) 

8252. Execrric Conpuits, C. J. Wightman and A. 
Hudson, ord. 

$253. Biscuits, J. 8S. Wherly and T. W. Holmes, 
London. 

$254. WaLktne Stick and Syorr Box, A. B. Kauffman, 
Manchester. 

8255. ManuFacTuRING Giass Bort ers, J. J. Power, the 
Simonds Manufacturing Company, and J. N. ke, 
London. 

$256. InpiIa-RUBRER and Gutta-PaRrcHa, E. Garnier, 
London. 

8257. PHotocrapHic Dark Suipes, H. Farmer, 

mdon, 

$258. Cork Extractors, H. J. Williams, London. 

$259. Cuimnegy Ports, W. Boyce, Birmingham. 

8260. Weavine Looms, G. Fairclough and G, Porter, 


London. 
8261. Mitk Cxurnys, J. W. Kemish and J. Lyon, 


ndon. 
8262. PHorocRapHic PLate,J.H AveryandC. Varnam, 
don. 
8263. Desions for Cettinas and WALLs, J. R. Cooper, 
Manchester. 
8264. Srgam Trap, J. 8. K. Anderson, Elland, York- 


shire. 

8265. Rotters of Paintinc Macuines, W. H. Clegg, 
Burnley. 

8266. Eccenrroscopr, H. W. H. Palmer, Caterham 
Valley, Surrey. 

8257. Cicaretre Rest, W. H. Wilson, London. 

8268. ee Desions on Grass, A. E. Wright, 


ork. 

$269. SHapes for INcANDESCENT Lamps, M. Railing, 
mdon. 

8270. Pocxer Kwyirg, T, H., and W. Crookes, 
mn 


on. 

3271. Tram Seats, A. Heywood, London. 

8272. Rope Cups, W. Robinson and 
London. 

3278. Broncnotomy Tupgs, J. E. Arnold, London 

8274. Srergoscors, A. F. Spooner.—(F. Hanau and B. 
Gauthier, France. 

3275. ManuracturE of We.teD Boots, J. J. Bigot, 
London, 

8276. Stoves, R. and J. Keszler, London. 

8277. Orntment for Removinc Warts, W. Tunnell, 
London. 

$278. — Mirrors, T. Pfister and E. Barthels, 

nD 


” Crossland, 


on, 
3279. Freezers for Makino Ice Cream, F. P. Burr, 
London. 
$280. SkgLeton Screw Curtain Foipgsr, J. Spence, 


Belfart. 

$281. The Cartum Cyciz Hotpgr, H. G. St. John, 
Norwich. 

8282. Caarcina Nozz_es with Fiurps, J. Craig, jun., 


ndaon. 
$283. a Computine Scates, W. F. Stimpson, 
mdon. 
$284, HeEL-aTracnine Macuines, H. H. Lake.—(F. F. 
Raymond 2d, United States.) 
8285. Propucine Kinetoscoric Pictursgs, H. A. Brown, 
London, 
8286. SHorE Groywnes, E. T. Beard, London. 
8287. CarpInc Enoines, W. Lamberts, London, 
. Horses’ Harness, A. Wood and W. M. Walter, 
London. 
$289. Manuracrure of Martcues, H. H. Lake. 
—(International Machine Company, United States.) 
$290. Gas, H. H. Bohndel and C. C. Yeaton, 
London. 
3291. Cicas, R. R. Gibson, London. 
3292, INFLaToRS for PNeumatic Tires, W. Rachmann, 


London. 
3298. CoTttine Skin, W. Hellbardt and H. Gerhardt, 
London. 
$294. Brick and T1Lk-cuTTING TasLes, E. P. Raymond, 
ndon, 
3295. Brick Presses, E. P. and C. W. Raymond, 
London. 
3296. Lock Nots, R. Haddan.—(Baumeister and G. 
Hammerle, Germany.) 
° 1zs’ Dress Preservers, 0. Zollner, 
London. 


8298. Consurinc Tricks, J. A. Cumine and G, von 
Reinolts, London. 

3299. Brake, Pacific Car Equipment Company and A. 
C. Rumble, London, 

3300. Preparina Acips, G. W. Johnson.(C. F. 
Boehringer and Soehne, Germany.) 

8801. Toots, T. H. Phillips, London. 

= = Mitt, J. C. Fell.—(J. M. Schutz, United 

8. 


3303. Faucets for FiusHinc Tanks, A. Clarke, 
London. 
3304. ATTACHMENT for TyPpEwRITERS, J. B. Force, 


London. 
3305. Pacxine Souipiriep Spirits, &c., H. Hempel, 

ndon. 
ton, London. 


3306. Propupine a Vacuum, C. H. Boyn 
8307. TerRa-cotta Potrgry, H. H. Lake.—({V. Micheli, 


Italy.) 
3308. IN-FREED APPARATUS, M. M. Fuchs and E. 
Roussey, London. 

3309. Mattresses, A. G. Brookes.—(L. Nippe and A. 
Pasche, Germany.) 

8310, TAPE-THREADER, J. Hudson, London. 

8311. Lamps, W. P. Thompson.—{C. J. Toerring, United 





States.) 
8312. ; Bopigs of Veuictzs, T. R. Carskadon, Liver- 
pool 


$818. Piaxs, E. O. Weber, Liverpool. 
8314. Apparatus for PLayinc Games, A. H. van Lee, 


ndon, 
8815. Mounts for Topacco Povcugs, W. Walker, 


London. 

8316. VessEts, R. B. Painton and W. H. Bainbridge, 
London. 

8317. Tacs, W. 8. Hawes, London. 

8318. Device for Gas Enyoines, M. Travailleur, 


mdon. 
8819. TuBe CLeaners, H. A. Ruggles, London. 
3320. Dampers, E. V. Rice, London. 
8321. CarRiaGEs for Macuine Toots, E. Kirchner, 


mdon. 
3322. Stokinc Apparatus for Furnaces, J. Wezel, 
ndon. 
8323. PeTROLEUM-MoTOR CarBuRisEeR, F. L. Gardner, 


on. 

3324. Garments, A. J. Boult.—(B. Markie and BE. §, 
Arma, United States.) 

8825. Switcninec Apparatus, A. J. Boult.—(The Con- 
tinental Hall Signa! Company, Belgivm ) 

3326. Exrractinea Gop, A. A. A. Byrd, Lower Edmon. 
ton, Middlesex. 

$827, Frame or Siiver Can, W. Cooper, Oldham. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


616,105. Bor Currer, 0. A. Hoak, Sterling, Iil.— 
Filed March 16th, 1898. 

Clain.—A device of the class described, comprising 
a casing provided at its inner edge with a nut opening, 
a shank extending from the casing at one side of the 
nut opening, a cam lever fulcrumed in the casing and 
extending therefrom at the other side of the nut 
opening, a knife disposed longitudinally of the device, 


(eis708) * 











pivoted at its outer end and provided at its inner ond 
with a cutting tooth extending from one side of it and 
arranged to swing past the nut opening, said knife 
being arranged to be engaged by the cam lever, and a 
spring for returning the knife to its initial positiou,, 
substantially as described. 

616,469. Grist Mitt, J. R. Jones, Cornwall, Vi.— 

Filed July 80th, 1897. 

Claim.—{1) In a grist mill, the grinding dise having 
the transverse slots and the radial bolt openings, the 
continuous peripheral grinding ring, the radial bolts 
sunk flush with said perpheral grinding —_ and 
having their nuts fitting in the recesses of said disc, 
and the lateral grinding rings fitted against the faces 
of the disc between the Lo ayo grinding ring 
thereon and the slots therein to expose the ends of 
said slots, bined with a : - lied aan ae 
ing the grinding segments which are opposed to the 
aaltes faces of the peripheral and lateral grinding 
rings of the disc, substantially as described. (2) A 
grist mill comprising a suitable framework,  vertically- 





616.469) 











disposed concave yieldably supported within said 
frame and having at its lower end a single concave 
channel, the grinding segments in the bottom and 
sides of the concave channel and with the working 
faces of the side segments arranged radially to the 
working face of the bottom segment, a horizontal 
power shaft journalled on said frame, and a rotary 
grinding disc secured to said shaft in the vertical 
plane of the concave to have its edge embraced 
partially by the channelled concave and provided with 
grinding rings which are secured removably to the 
circumferential edge and the side faces of the grinding 
disc; said lateral grinding rings lying within the 
edges, and secured to the disc independently, of the 
circumferential grinding ring and having their work- 
ing faces arranged radially to the working face of the 
circumferential grinding ring, substantially as 
described. 


616,517. Raa Enaing, J. Wiistenhiifor, Hagen, Ger- 
many.—Filed May 25th, 1898. 
Clain.—In a hine for reducing rags and other 
fibrous matter for paper making the combination 
with a circular tub, sets of radially-arranged knives E 
and filling blocks F between them, a conical guide 
ring below said knives and filling blocks, a flanged 
ring G bolted to the tub B and holding the knives and 
blocks in place vertically, a cutter-roller O having 
iadially-arranged blades P fixed therein, a pendulum 











shaft N aentng Be said roller keyed thereto, a driving 
shaft from which the said pendulum-shaft is sus- 
— = a universal joint, fliers R and R! above and 

low said roller and a _—_ roller 8 keyed to the 
lower end of said shaft N working together with the 
con: C in order to prevent too close contact of 
the roller knives P and the knives E in the circum- 
ference of the tub B, the whole as described and 





iilustrated and for the purpose sct forth. 
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THE DUTIES OF NAVAL ENGINEERS. 
No, IV. 
In previous articles we have described the duties of 
the naval engineers attached to ships in commission, 
or actively employed. We now have to touch upon their 


duties whilst serving in the Reserves, and this brings us all 


to the consideration of the office of the Chief Inspector 
of Machinery, or Inspector of Machinery, as the case 
may be. These two grades are the highest to which a 
naval engineer, if lucky, can attain. There are at present 
five officers who hold the former rank, and nine of the 
latter, making only a total of fourteen of these rewards 
for long and meritorious service for a list of 900 engineer 
officers; so thatit is evident that only the most fortunate 
can have any hope of obtaining these dubious distinc- 
tions. These officers employed hold posts at the 
Admiralty, in the Reserves, and a few as heads of the 
engineering establishments at the Royal dockyards. Sir 
John Durston, the present Engineer-in-Chief of the Navy, 
holds the rank of Chief Inspector of Machinery. It is 
worthy of note that Sir John is the first naval engineer 
upon whom the dignity of K.C.B. has ever been con- 
ferred. It was given him on the occasion of the Queen’s 
Jubilee, as a recognition of his progressive policy in naval 
engineering, and the honour done him was much appre- 
ciated by the engineers of the Navy generally. As there 
is but little difference between the ranks of Chief Inspector 
and Inspector of Machinery—they wear the same uniform, 
and both rank relatively with a captain, according to the 
seniority of the latter—and their duties are practically 
the same, we will consider them in this light. 

The Engineer-in-Chief of the Navy is, as his title 
implies, the head of the engineering department, both 
material and personnel, and to attempt to describe even 
half of his duties would be fruitless, as the organiser and 
administrator of so large a section of the Navy, compris- 
ing over 33 per cent. of its entire personnel and the 
whole of its marine engineering material, his duties must 
be onerous and responsible. Yet, head though he may 
be styled, he is only nominally so, because on account of 
being a “ civil” officer he has no real rank, and through 
not being classed as ‘executive,’ which his duties 
obviously in every sense are, his opinion does not carry 
the weight at the Admiralty which it should undoubtedly 
do. There is in consequence of thisa continuous ‘“ push- 
ing aside”’ of engineering interests, which is detrimental 
to the efficiency of the service, for the efficiency of the 
whole must depend upon the efficiency of its parts, and 
it must be admitted that one-third part, which is the 
least the engineering department represents, is a con- 
siderably influential fraction. Besides the Engineer-in- 
Chief, three other chief and inspectors of machinery hold 
nominal administrative posts there, and these are assisted 
by several engineer officers of various grades. 

The remainder of the higher-grade engineer officers are 
employed on naval service and fill the positions of heads 
of the local engineering establishments at the Reserves 
situated at our home and foreign naval ports. We will 
describe their duties as far as they relate to the former, 
which are of greater importance, the latter only differing 
in point of degree. These home Reserves are situated at 
Portsmouth, Devonport, and Chatham, and to each is 
attached an Inspector of Machinery. As most people 
have a very vague, if any, idea of what these Reserves 
are, we will give a brief outline of their constitution. 

They must not, in the first place, be confounded with 
the ‘‘ Naval Reserve,” which is a totally different institu- 
tion, and is composed solely of officers and men of the 
mercantile marine, who are on a special list for service 
in the Navy if called upon, as they would be, very 
promptly, in war time. 

The Reserves, which we have to consider, are estab- 
lishments at each of our home ports, which are divided 
into two classes called respectively the Fleet and the 
Dockyard Reserves, over each of which a captain is in 
charge. These Reserves consist of all the ships of the 
Navy not actually in commission, for it must be under- 
stood we have quite as many ships in reserve as on 
active service, and there is constant work as regards 
repairs and preservation going on in connection with 
these ships. The Fleet Reserve consists of all ships 
ready for immediate commissioning and those which are 
in an approximate state of readiness. The Dockyard 
Reserve consists of all new ships building and fitting out, 
vessels undergoing extensive repairs at the dockyards, 
and of all ae vessels not likely to be required for 
immediate service. 

Now all these ships, lying fallow as it were, have each 
one or more engineer officers appointed to them for the 
purpose of either seeing that their machinery and the 
other various items named in our first article are kept ina 
proper state of readiness and preservation, or of super- 
intending repairs, making examinations, or watching 
the installation of new machinery by contractors or dock- 
yard engineers. And to enable.them to carry out these 
duties each ship is allotted a proportion of her sea-going 
engine-room complement, ike one-third. Over all 
these officers and men the Inspector of Machinery pre- 
sides. He is responsible for the machinery, &c., of each 
and all of the fifty to sixty ships that constitute the 
steam reserve at each port, and that the engineer officers, 
numbering at least 70, and the 2000 engine-room ratings 
properly perform their duties in connection with the 
Reserve. His duties and responsibilities are of a very 
onerous and important nature. He administers his 
department from an office, the routine work of which 
alone is of a very heavy description, and does not allow 
him too much time to attend to his many outdoor 
duties, which also forma very important part of his duties. 
He is a member of the committee for drafting and 
mobilising, and as such has to arrange for the entry and 
examination of all engine-room ratings and for navigating 
parties. He is responsible for the proper conduct and 
carrying out of all mashinery trials. He has also to 





examine all engineer officers for promotion, and again as 
to their being thoroughly acquainted with the details of 
their individual ships, also all the engine-room ratings, 
as to fitness to occupy higher ratings ; but owing to the 
anomaly of his not holding executive rank, he is unable to 
confer the advancements in rating which he names as 
being desirable. He is responsible for the examination of 
new machinery before being accepted from contractors, 
and that it complies in all respects with the Admiralty 
specifications. The drafting of crews to ships about to 
commission or re-commission is also part of his duties, 
i.e., the engine-room portion of them. He has to 
examine the defects of all ships in commission or reserve 
that may be attached to his port and report upon them, also 
to superintend the carrying out of repairs. He is usually a 
member of the Admiralty committee of reference for the 
designs of new machinery, and acts generally as local 
adviser on allengineering matters to the Admiralty. 

All these duties imply that he is the head of a very 
important department. Let us now endeavour to show 
the amount of freedom he is allowed to carry out his 
duties. In the first place, he is not placed upon the 
staff of the commander-in-chief of the particular port 
to which he is attached, which debars him from com- 
municating directly with this official, and which is a 
very serious hindrance to him. He is placed under the 
orders of each of the captains of the Fleet and Dockyard 
Reserves, and thus has to submit all his transactions for 
their approval. This ties his hands considerably, and it 
must be remembered that the reserve is not a ship but a 
department, and, as the head of his department, he should 
certainly be in a position to deal with the head of the 
port. The working parties which do the duties of the 
ships in reserve, do not as a rule, live on board their 
ships, but are quartered in a general depét or barracks, 
whence they proceed to and fro during the working 
hours to the various ships. When in the depot all the 
men are under the command of another captain, which 
makes captain No. 3 to whom this officer of ‘ relative” 
captain’s rank is subject. 

Now the regulations clearly state that the Chief In- 
spector of Machinery is to have the management and 
control, and to regulate the employment of the engine- 
room ratings of the Reserve, subject to the approval of 
the respective captains. It was previously stated that 
these men numbered about 2000. By reason of his sub- 
ordinated position as a civil officer, he really has only 
the regulation of the employment of just as many men 
as the captain of the general depdt chooses to send out to 
him for employment, numbers of these men being kept 
back for duties entirely unconnected with engineering 
work. Again, any men whom he may be employing can 
be withdrawn from his control at any time, and it would 
often seem that the preservation of the ship’s machinery 
and fittings is a very secondary consideration to cleaning 
barracks, and drills, &c. He has also to report for punish- 
ment by the executive officers of the depét any cases 
requiring punishment, this power being denied him as a 
civil branch officer. Is it possible, under such conditions, 
for him, a head of a department in name only, to be held 
in proper respect by his subordinates? His authority 
is enormously weakened by being placed in such a 
position. 

It is in consequence of this state of things that the 
engineer officers have‘asked that the men of the depot 
should be placed under their entire charge, and that the 
Inspector of Machinery should be placed upon the staff 
of the local commander-in-chief and be directly respon- 
sible to him. No other officer under admiral’s rank has 
such a large number of officers and men to control, which 
seems to us sufficient argument alone for him to be 
entitled to executive rank, besides the fact that every 
matter relating to his department has to pass through 
his hands; it, moreover, savours of indignity that, hold- 
ing such a high professional position, any of his suggestions 
should have to be criticised before being forwarded by 
non-professional men of equal “relative” rank. But it 
is this very “relative” that is the keynote to his inferior 
standing. 

The titles of Chief Inspector and Inspector of Machi- 
nery are neither indicative of the important duties nor 
even of the curtailed authority which the bearers possess. 
The scope of these officers’ duties is far wider than the 
mere inspecting of machinery, as has been shown, and 
these titles, if such they can be called, barely signify 
that their holders are engineers, let alone in the highest 
possible position to which naval engineers can aspire. 
They have their parallels in Inspectors of Police or of 
Nuisance, to which we have actually seen them compared. 
In fact, the Inspector of Police of a dockyard has more 
real authority than an Inspector of Machinery. We 
referred above to the distinction of becoming an Inspec- 
tor of Machinery as dubious. The reason for this, apart 
from the derogatory position he holds, is that a Fleet 
Engineer, whose title is certainly more distinctive, 
cannot attain to the higher rank until he be fifty-three 
or fifty-four years of age. At the age of fifty-five the 
Fleet Engineer is compelled to retire on a £450 pension, 
and this he generally selects to do in preference to 
probably ending his days in harness; the Chief Inspec- 
tor of Machinery being compelled to retire at sixty, and 
the promotion to this rank involving a further period of 
foreign service which few consider compensated by the 
reward offered. 

In addition to all those duties of the naval engineers 
which we have described there is a number of these 
officers employed on shore as engineer overseers at the 
works of private engineering establishments, whose 
duties are to witness the construction and tests of new 
machinery being built by private contract for the Navy ; 
also the principal engineering appointments at the royal 
dockyards are held by naval engineers who have gone 
through a very special course of training to qualify them 
for these important posts. 

Having thus dealt in a general but fairly comprehen- 
sive manner with the duties which the officers who 
control the motive power of our first line of defence are 





called upon to perform, it will be instructive to devote a 
little space to the sources of supply from which the 
naval engineers are drawn, with a few remarks on the 
systems, and some of their drawbacks. 

These are two in number, that is, legitimate sources. 
The first and most important is from the Admiralty- 
trained engineer students of the Keyham Engineering 
College ; the other is by examination for direct entry of 
young gentlemen who have qualified themselves in private 
engineering establishments and have passed through a 
certain course at a recognised technical college. Now it 
will be admitted that, to perform the responsible duties 
that we have faded in these articles, the naval 
engineers must be very highly and scientifically trained 
and drawn from the best possible sources, and the public, 
whose valuable property is entrusted to their keeping 
and handling, have a right to demand this. From 
experience and careful consideration, we are of opinion 
that the first-named source of supply must of neces- 
sity be far the superior, and should be the only 
adopted one. Our reasons for this opinion are that 
the boys are entered at Keyham College compara- 
tively young, where they live under a régime of naval 
discipline which becomes ingrained in their natures, and 
so trains them in a more or less thorough manner to 
apply this as soon as they become commissioned officers. 
Again, they are trained only in marine engineering, and 
the whole of their surroundings are connected with the 
service in which they are to spend their lives, and with 
the routine and ideas of which they thus become 
familiarised. This is not the case with young men 
trained in private establishments, who are not in their 
youth thus accustomed to the strictness of naval disci- 
pline, and to whom it becomes irksome when they join 
the service. Another very serious drawback to the 
direct-entry system is that many of these candidates 
have never seen a marine engine, and they have to be 
entirely trained in its appliances after they become com- 
missioned officers in the Navy. If they are to be taken 
in at all, only those who have qualified at marine 
engineering establishments should be allowed to com- 
pete. It is argued in favour of the dual system 
of entry that it promotes a healthy rivalry between the 
two classes; it certainly does promote rivalry, but 
whether healthy is very dubious. It seems to us that 
any sort of rivalry in the engineering branch of the Navy 
is to be avoided; rather should cordial co-operation be 
aimed at in the management of complicated machinery. 
Keyham Engineering College does not appear to receive 
the consideration and attention that its important object 
deserves. Complaints are very frequent as to the quality 
of food supplied, absence of suitable recreation grounds, 
and many petty and quite unnecessary annoyances to 
which the students are subjected. They are worked very 
hard; and, whilst this is not a cause of complaint amongst 
them, they feel that the prescribed course of study requires 
revision. Complaints are often made that they are not 
up to the required standard at the periodical examina- 
tions. Yet is this to be wondered at considering the induce- 
ments for which they have to work? Another very great 
injustice done te the students, and which cannot but have 
the effect of damping their ardour, is the admission of the 
‘‘crammed” pick of the dockyard fitter apprentices to 
the college at certain intervals ; these youths are neither 
socially desirable, nor of the right stamp, to make a naval 
officer. They are specially crammed up to get these 
appointments, and, consequently, the engineer students 
who get no cramming, but only a thorough training, are 
bound to fall behind these unwelcome intruders at the 
examinations. It is most unfair to the students, and 
engenders a feeling of discontent and a tendency to be 
idle amongst them. Moreover, as the prizes of the 
engineering branch of the Navy are always awarded 
to those who take the highest places in the final 
examinations, they must fall to the lot of these 
crammed interlopers. This is, again, an introduc- 
tion of a rivalry most unhealthy, the results of which 
reflect on the efficiency of the service. The principal 
cause of the neglected state of this establishment is due 
to the fact that the officer commanding it is not an 
engineer but a commander, whose sympathies are, of 
necessity, if not actually opposed to the engineering 
branch, to say the least not in accord with them, and so 
long as this remains so the outlook of this training college 
will be gloomy. Apart from billet making, there does 
not seem any justification for such an arrangement ; for 
when the Admiralty first inaugurated this system of 
training their engineers, the school, which was then at 
Portsmouth, was placed in charge of a chief engineer, who 
was naturally in entire sympathy with the students, and 
organised the whole thing in a most successful manner. 
The proof of this statement is the fact that the Admiralty 
extended this officer’s appointment considerably over its 
orginally intended tenure, and retained him in it until his 
age compelled him to retire. Had his seven years’ adminis- 
tration proved a failure the appointment of a commander 
in his place could have been understood ; but in the face 
of its being such a marked success, it is impossible to 
understand it. The Commander of Keyham College is 
assisted by two officers of engineer’s rank, but they have 
but little voice in the matter of management. It is a 
pity that this college is not more widely known in the 
country, so that the competition for entry might be more 
general. The candidates for the most part come from 
the neighbourhood of the dockyard towns, which is not 
desirable, and tends to allow things to degenerate into a 
groove from which they are not easily extricated. But 
this, again, will be so until the Admiralty make the 
position of naval engineers consistent with the import- 
ance of their duties, and such that any person in the 
kingdom would be glad to put his son into the service. 
We hope that the time is approaching when the naval 
engineers will be able to hold up their heads as high as 
their military confréres, for when this is so we shall 
have a contented and eflicient engineering branch in cur 
Navy, and upon this condition rests the fighting efficiency 
of the nation’s safeguard, 
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NEW TYPE WIRE GUNS. 
No, II. 

ArreR dealing with the heavy wire-wound ordnance, 
and the 12-pounder wire gun, the work before us passes 
on to the howitzers which have recently been introduced 
for work in field operations. The development of high 
velocities and flat trajectories through the adoption of 
long guns firing slow-burning powder in small bores has 
been directed to the achievement of penetration of armour 
with heavier guns and of accuracy and increase of 
dangerous zone of fire with field pieces, objects which are 





66°75in; the calibre is 3in.; the bore is 59in. long; the 
diameter of chamber is 3°2in.; and its length 9-05in. 
The sighting is poly-groove-hook section. The twist 
increases from 1 in 105 to 1 in 28 calibres at 15in. from 
the muzzle, when it becomes uniform. 

The gun is constructed of steel, and consists of an 
A tube, around which are wound successive layers of 
flat steel wire, extending over the powder chamber and 
a portion of the bore. The jacket, with trunnions, is 
fitted over the exterior of the wire and a portion of the 
A tube, and secured longitudinally by a shoulder on the 


A tube engaging with a corresponding shoulder inside | 


Fig.! 
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Fig. 4 shows the breech end of the gun, and Fig. 5 the 
breech gear in vertical section. To open the breech the 
cam lever is raised to its full extent, thus moving the cam 
from a recess in the carrier, and by means of an excentric 
groove in the eam turning the “ actuating” collar and T 
tube until the tube is in the unlocked position, when it 
can be withdrawn by hand. The cam lever is now 
drawn to the left, unlocking the breech screw threads 
from those of the gun, and also securing the carrier to 
the gun. The cam lever is then depressed, bringing 
out the breech screw and obturator till checked by a stop 
bolt, when the carrier is freed and swung round clear of 
the breech for loading. When loading is completed, the 
breech is closed by raising the cam lever and swinging 
carrier and breech screw round till the former comes in 
contact with the breech, when the movement of the lever 
to the right revolves the screw and makes its threads 
| engage in the breech, and the T vent sealing tube is next 
inserted, and the vent locked by the cam lever. 

This process, which sounds slow, is rapid enough to 
enable the gun to be fired so quickly that, as we observed 
in connection with Clarke’s spade brake, the piece can be 
fired with good aim five times in a minute. This is con- 
sidered sufficiently good to prevent the need of any 
haste in a decision as to a quick-firing gun proper for 
field service. We may now pass on to the howitzers, 

Figs. 6, 7, 8, and 9 herewith, give longitudinal sections 
of the 5in., 5*4in., and two 6in. howitzers at present in 
the service. 

The Sin. and 5°4in. are alike in their construction. They 
are made entirely of steel, and consist of an A tube, over 
which is shrunk a B tube, and over the B tube the 
jacket, the whole being secured longitudinally by means 
of shoulders on the A and B tubes, and a steel bush 
screwed into the B tube and jacket at the rear; the bush 
is prepared for the reception of the breech screw. 

They are without trunnions; a breech ring, by means 
of which the howitzer is attached in each case to the 
hydraulic buffers and tension rods of the mounting, is 
| fitted over the rear portion of the breech bush and 
screwed to the jacket. The breech ring and bush are 
prevented from turning, when in position, by a steel stud, 
| which is screwed through the breech ring and partly into 
'the bush and jacket at the rear. The breech ring is 








| 


opposite in character to those which have been fulfilled | the jacket near its front end, and a steel breech bush | furnished with lugs for the attachment of the breech 


by howitzers, namely, the searching out of objects | screwed into the jacket at the rear. 


The breech bush 


covered by the parapets of field or permanent works, | is prepared for the reception of the breech screw, and 
and the use of shells carrying large bursting charges. A | furnished with lugs for the attachment of the breech | cradle of the carriage, projections are also formed on the 
small bore obviously forbids a large bursting charge, and | fittings and elevating gear; the rear portion of the bush | upper side of the jacket at the front end, which serve 
a high velocity renders it difficult to search behind cover; | also forms a hood for the protection of the fittings. A | respectively as a plane for the clinometer, and as seat- 


for even suppose angles of elevation above 45deg. be 

employed, the projectiles are projected so high into the | 
air that accuracy is difficult of attainment, the action | 
of wind alone becomes a most disturbing factor, so that | 
vertical firing has been likened by one eminent artillerist | 
to what he termed “ the ancient and honourable game of 
tiddly-winks.” There are, no doubt, advantages which 
accompany the employment of very high angles, and ad- 
vantages which have, we think, never been fully recog- 
nised, especially the delivery of shrapnel with sufticient 
falling velocity to be etiective, which is specially formid- 
able from its vertical direction of flight. Liven this calls 
for a projectile of fairly large calibre, and certainly this 
is the case with the much more generally effective shell, 
namely, a common shell charged with high explosive. | 
This demands a piece of large bore which will throw it 

with a small charge by curved fire into works and behind | 
cover. During the past year, as we noticed in our | 
annual review, the management of shells filled with high | 
explosive has been so far mastered that shells 


have | 


been issued for service charged with Lyddite, and in the | 
Egyptian campaign Major Elmslie’s 5in. howitzer battery | 
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Fig.6. 
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| fittings. Longitudinal projections formed on the sides of 
| the jacket act as guides for the howitzer when in the 


Fig. 8 
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Fig. 9 





Fig. 7. 
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carried shells filled and fuzed which were ready to hand, | B hoop is shrunk round the A tube immediately in front 


and which blew the masonry at Omdurman to pieces in | of the jacket, by which it is partly overlapped. 


The 








ings for the foresight brackets. The chamber is cylin- 
drical, slightly coned at the entrance, and terminating in 
front in a curved slope. 








The 6in. of 25 cwt. and the 6in. of 30 cwt. also 
resemble each other in construction. They are made 
of steel, and consist of an A tube, over which is 
shrunk a B tube. The A and B tubes are secured longi- 
tudinally by means of corresponding shoulders, and a 
steel breech bush, which is screwed into the B tube at 
the rear. The breech bush, which is prepared for the 
reception of the breech screw, is prevented from turning 
when in position by means of a steel stud screwed into 
the breech bush and B tube at the rear. Over the 
B tube is shrunk the jacket secured longitudinally by 
corresponding shoulders, and a steel ring screwed into 
the jacket at the rear. The breech ring, which is 
furnished with lugs for the attachment of the howitzer 

| to the hydraulic buffers of the mounting, is screwed over 
| the jacket at the rear. A sight ring, prepared for the 
reception of the fore-sight brackets, is shrunk round the 
B tube in front of the jacket, and secured by means of a 
set screw. Longitudinal projections formed on the sides 
of the jacket act as guides for the howitzer when in 
the cradle; a projection is also formed on the upper 
side of the jacket at the front end, which serves as a 
clinometer plane. The chamber is cylindrical, slightly 
| coned at the entrance, and terminating in front with a 
| curved slope. 
| The breech mechanisms of the din. and 5:4in. and 6in. 
| 80 cwt. howitzers closely resemble that already described 
of the 12-pounder gun, though certain differences exist in 
| detail. The 6in. of 25 cwt. breech fittings consist of an 
ordinary breech screw, having three interruptions and 
| an axial vent with pad obturator, spring washer, kc. It 
! : | has a special pattern of percussion lock. ; 
which now is the gun of our horse artillery batteries, | been prepared with clinometer planes on the top of the| There is a single motion mechanism for the following 
deserves notice. Figs. 1 and 2 show the piece externally | jacket at the breech, but, consequent on the adoption | quick-firing guns—12-pounders of 8 cwt. and 12 cwt., 4in., 
and in longitudinal section with rifling diagram beneath. | of Mark III. telescopic sights, which also serve as clino- | 4*7in. converted, and 6in. converted. Figs. 10 and 11 
Fig. 3 shows the cross section and end view. The parti- | meters, the planes have ered unnecessary, and have | show this mechanism, which is termed “ B or single 
culars of this gun are as follows :— therefore been discontinued with guns of later manufac- | motion,”’ and which is very easily applied to existing guns. 

It discharges a shrapnel shell, weighing when filled | ture. The breech is closed on the interrupted screw | The breech is closed by the steel screw A (Fig. 11) coned 

12Ib. 8 oz., the bursting charge being 1} oz., as its sole | system, the screw being of the cylindrical type, and | sufficiently to swing direct when unlocked. B is a re- 
projectile, with a muzzle velocity of 1553 foot-seconds. | locked by one-sixth of a turn. The pad system of | movable screwed steel bush containing the fire-hole which 
The gun itself weighs 6 cwt. 14 Ib. exclusive of breech | obturation is employed, only in this case the spindle is | can be replaced when its fire-hole becomes abnormally 
fittings, which weigh 1 qr. 1 lb. The total length is ' not free to revolve in the breech screw. ‘enlarged. C, fixing screw, which holds the breech screw 


a way that would have been wholly out of the question | chamber is cylindrical, slightly coned at the entrance, 
with field guns of ordinary calibre. Before dealing with | to form aseating for the pad, and terminating in front 
the howitzers, however, the 12-pounder wire gun of 6cwt. ' with a curved slope. A certain number of guns have 
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on the carrier while allowing it to revolve. D, steel stud | 
by which the breech screw is turned. E (Fig. 10) slot | 
to engage with catch in carrier, and so prevent the screw | 
from revolving when the breech isopen. F, carrier, con- | 
sisting of an arm of gun-metal hinged to the right side of | 
the breech. G, steel sliding block. H, link, J, bracket | 
with catch. K, large circular projection forming pivot | 
for breech screw. L, striker. N, steel safety stop in two 
parts, the lower having a footplate or turning lever, with | 
a stud working on an excentric groove. © (Fig. 12) | 
lever of breech mechanism P (Figs. 10, 11, and 12), and 
on its upper side at the opposite end a projection by | 
which the sliding block retains the stop in its required 
place when the breech is open. The actionis as follows : 
By pulling the lever P (Fig. 11) outwards the link H is 
drawn to the right and moves the sliding block G and 
gun-metal bush from left to right till checked by a 
shoulder in the recess end. The breech screw is mean- 
while turned round to the unlocked position by a stud 
gearing into the bush. The further movement of the 
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lever swings, carrier, and breech screw round to the load- 
ing position, leaving the breech open. The striker head 
during the first movement was forced back, compressing 
its spring and breaking circuit. The further movement 

secures it by means 


fig.l2. of asafetystop. After 












LeveR,wiTH LINK, SLIDING BLocK, & Bysn loading, the breech 
mechanism lever is 

C swung round to the 
ie front, the above move- 

a =e = ments being reversed. 


When the breech is 
closed the stud on the 
under side of the 
turning lever is pressed 
by its spring against the side of the groove in the breech 
mechanism lever, so tending to prevent the latter from 
moving as the recoil of the gun ceases. 

Fig. 13 shows the last pattern of 4in. quick-firing gun, 
Mark III. N. Marks I. and II. differ so little that it is 
not necessary to givethem. This piece is of wire con- 
struction, as shown in Fig. 18, having an A tube, over 
which at the rear is screwed the breech bush, the latter 
taking the breech screw and extractor. The A tube is 
wire-wound at the breech, as shown; the earlier patterns 
have the wire continued further towards the muzzle. The 
gun weighs 26 cwt., including breech fittings; length, 
165°35in.; calibre 4in.; rifling, poly-grooved, modified 
plain section ; twist, increasing from 0 to lin 30. The 
charge is cordite, 3lb. 90z., which projects a shrapnel 
shell, weighing 25 lb., with a muzzle velocity of 2456 and 
1046 foot-tons energy. The breech mechanism can be 
arranged for electric or percussion firing. It is single 
motion, a lever carrying the breech screw on its carrier 
to the —_ and extracting the metal quick-firing car- 
tridge. The work gives capital drawings of the mechanism | 
for Marks I. and II. 4in. quick-firing guns. Space forbids 


Fig 13 
ORDNANCE.Q.F. 4-INCH WIRE. 
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reached we may expect to find that the struggle with 
details and difference in dimensions of successive patterns 
has fully assumed its grim aspect. This excellent little 
work is no exception. Hope was raised by the table of 
contents, beginning with ‘‘ General Remarks.’”’ Even on 
the detailed question of “locks,” it was something to 
have general remarks. Alas! it was only to say that 
‘the same system is adhered to in every case,” and after a 
few lines we were in a table of “ Designations of Locks.” 

For the credit of our artillery officers some explanation 
is necessary, and we would submit the following. First, 
these works are used in connection with verbal lectures 
given to classes of men who may hear the principles and 
remember them, and so use these text-books intelligently. 
This is by far the best explanation we know, but it is not 
sufficient. The best instructed classes would benefit by 
having principles clearly embodied in the books; and 
what about unfortunate officers in distant stations who 
endeavour to make up the subjects by these books ? 
There can be no question that the books fall short in their 
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most important functions. For this we suggest the 
following explanation :—They are abstractions divorced 
from all individual character. No man’s name appears 
as the author, and it is to be feared no writer gets much 
credit for his work. The enunciation of principles has 
something individual in it, and individual opinions can 
hardly fail to come out, but surely to an extent that 
hardly gives scope for error. Let an individual officer 
take the work in hand with any reputation and credit 
accruing to it; let his name be entered on the title 
page, and let him be expected to take the responsibility 
of putting principles and leading features before his 
readers, and we should then have “treatises.” In their 
present shape they should be called “ official descriptions 
and lists,”’ and not “ treatises.” 








RUSSIAN RAILWAYS. 


Tue Imperial Commission charged with the examination of 
proposals for extending the railway system of the empire has 
recently considered various projects for constructing branch 
lines in the Donetz coal-producing district in the south-east 
region of Little Russia. Three projects have been under con- 
sideration—first, aline between the stations of Nikitovka and 
Otscheritino; secondly, a line to connect the stations of 
Rudnitschnaya, Kurochovka and Shelannaya; and thirdly, a 
branch line from Maryevka to Melovaya with an extension to 
Kamyschevaki. The first line will be of very great import- 
ance, because it will relieve the congested traffic at many 
stations; it will be thirty-two miles in length, and will cost 
about £235,000. The South-Western Railway Company has 
already expressed its readiness to undertake the construction 
and management of this line. The importance of this line in 
developing the resources of the district affected was laid fully 
before the Commission, and its construction has been agreed 
to. The second projected line was also approved of, but 
the third project was postponed for the present, as the 
Commission desired to have further particulars concerning 
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their reproduction here, as also the mathematical investi- 
gation of the stresses on wire guns, which is new, and has | 
much to commend it. 

We cannot close this notice of this much-needed, and, 
in its way, excellent addendum, without some comments. 
Latterly, our service-books have been brought out with 
bald or anatomical nakedness. That is to say, if we take 
up what is termed a “ treatise,’ on an important branch 
of artillery guns or carriages, we should naturally look 
for some introduction. The writer is an officer who must 
be a master of his subject. The very pith of such a 
book ought to be his summary of the shape which 
development has taken latterly, and principles and lead- 
ing features should be dealt with before plunging into 
detail. This would enable a reader to see what are the 
objects of the designs described, and to trace out the details 
with all the interest that can be given to them. One would 
almost suppose that the object of the official writer now 
was to disgust his reader by plunging him at once into 
the details of the most obsolete and uninteresting matter 
remaining in the service, to continue to stuff him with 
details in endless repetition, so as to make him throw 
down the work in dismay. Sometimes a few definitions 
and statements are made, but by the time page 2 is 





the requirements of the mining industry of that region. 
The town authorities of Tobolsk have sent in a petition to 
the Imperial Minister of Ways and Communications for the 
extension of the Ural Railway to Tobolsk, instead of to some 
other intermediate point on the river Tobol. It is alleged 
that the due development of the district comprised in the 
basin of the Obi and the Ural territory is not only retarded 
by the conditions of the river traffic on the Obi and Tura 
rivers, but that it suffers greatly from the fact that the 
terminus of the Ural Railway is not at the central point at 
which the Siberian raw products arrive in large quantities. 
The terminus is at present at Tyumen, and the conveyance 
of the Siberian productions thither is a matter of some 
difficulty. Tobolsk is the natural central point to which the 
productions of the Semipalatinitsch territory, the Altai 
district, and the lower reaches of the Obi and Irtysh rivers 
gravitate, and the termination of the Ural Railway at 
Tyumen has considerably diminished the importance of 
Tobolsk as a commercial entrepdt. In fact, unless the line is 
extended to Tobolsk, this town will gradually lose all import- 
ance from a commercial point of view. The town authorities 
are of opinion that the desired extension of the line cannot 
entail any loss, and it is asserted that goods to the amount 
of 180,000,000 lb. weight would be conveyed by it during the 
first year of its working, and that this quantity would be 
considerably increased in course of time, 





COAST TELEGRAPHIC COMMUNICATION. 
By CHARLES BriGut, F.R.S.E., A.M. Inst. C.E, 
(Continued from page 154.) 

LIGHTSHIPS, 

Tur few light vessels now fitted with telegraph cables 
are of the Trinity House modern type. Their dimen- 
sions are 103ft. in length, 24ft. 2in. in breadth, 12ft. 2in. 
depth, with a weight of 272 tons—builders’ measurement. 

The present moorings of these vessels form four aims, 
consisting of two lengths of 210 fathoms each, of lin. 
chain laid along the axis of the tidal stream, and two 
lengths of 150 fathoms of 1}in. chain, laid out at right 
angles as side arms. The four arms of the mooring 
chains are brought up to a large and heavy swivel with 
a hollow centre. Each arm is shackled to an eye 
formed on the lower half of the swivel. To the upper 
half of the swivel are shackled the two bower chains 
which pass through the lower hawse pipes, thence round 
the windlass, and down to the chain locker, where the 
spare veering chain is stowed. Chains through the 
upper hawse pipes are used for the purpose of heaving 
the swivel up when repairs are necessary to the tele- 
graph cable. 

The weight of the chain cable is about one ton to each 
15 fathoms. The swivel is, as a rule, kept at a depth of 
about seven fathoms from the bow. Thus far down it is 
found that the cable keeps fairly clear of the mooring 
chains. Each arm of the mooring—dependent from the 
ship’s bow—is then nearer the ground, thus reducing the 
strain on the vessel when a heavy head sea is running. 
The ship rides easier under these conditions than when 
the swivel is kept higher. 

A light vessel thus moored swings round a nearly fixed 
centre, considerably reducing the risk of injury to the 
telegraph cable by its fouling the chain, though not, 
unfortunately, preventing it from forming kinks, or 
tangles, on the sea bottom. 

The crew of a light vessel usually consists of about 
seven men, one of which is detailed to look after the 
telegraph cable and the working of the veering drum to be 
described. 

THE CONTINUOUS SYSTEM, 

Cables.—The types of electric cables in use to-day 
for lightship purposes are usually the same as what was 
employed in the original Sunk lightship experiment. The 
conductor is formed of seven copper wires forming one 
strand, weighing 1301b. per N.M. This is insulated with 
three coatings of gutta-percha adhered together with a 
thin coat of Chatterton’s compound, and weighing 1801b. 
per N.M.inall. The above core is enveloped in a serving 
of tanned jute. In the shore end type the served core 
is sheathed with ten galvanised iron wires ‘375in. dia- 
meter, with an outside serving of two coats of jute yarn. 
In the main cable the sheathing is of ten galvanised 
iron wires ‘300in. diameter, with an outer covering con- 
sisting of two coats of prepared yarn, alternated by three 
coats of Bright’s and Clark’s cable compound. 

The veering cable in the Sunk lightship experiment was 
composed of a sheathing round the core of fifteen strands 
each of seven galvanised iron wires of No. 22 B.W.G. = 
*028in. diameter, there being no outside serving. The land 
cable was sheathed with twelve galvanised iron wires— 
each of No. 9 B.W.G. = °148in. when galvanised—the 
outside serving being composed of two prepared tapes 
with three coatings of the cable compound. 

The veering cable employed now is stouter than 
that used in the Sunk trial, and has two alternate sheath- 
ings of reverse lay. The telegraph cable, as it is usually 
connected to the light vessel, is not entirely free from 
risk of injury. In the bore of the swivel it is constantly 
in vibration, owing to the pressure of the tidal stream on 
the bight underneath and above; this, to a greater or 
less degree, according as to whether the swivel is high or 
low. It has been proposed to wedge the veering cable 
into the lower part of the swivel; this would have the 
effect of stopping the vibration, and consequent knocking 
against the sides. The veering cable has no outer pro- 
tection, in the way of serving. When a sheathing wire 
is seen to be wearing, a wire lapping is puton. It is 
customary not to turn the veering drum round, unless a 
complete turn is made by the lightship. If one complete 
turn is made, one turn of the drum in the opposite direc- 
tion is made, with a view to restoring the telegraph cable 
to its normal condition as regards lay. 

The veering drum is of light and simple construction, 
being about 15in. diameter by 24in. to 27in. wide. The 
depth of flange is about 7in., and the spindle lin. dia- 
meter. It has two brake rims of about the same diameter 
as the body of the drum, and lin. in width. A strap 
encircles the rim at one side, the ends of which form 
lugs, which are connected by a thumb-screw. A turn 
with the thumb and finger applies or relieves pressure 
on the brake. These ends are of sufficient length to 
engage with a lock pin which keeps the brake strap in 
position. Crank handles are fitted to the spindle ends 
for heaving in slack cable. 

This drum is supported in a light wrought iron frame 
which is pivoted on a vertical axis. A solid pin forged 
in one with the bottom parts works in a brass-bushed 
socket, which is let into a stout wood block bolted to the 
lower deck. A wrought iron fork piece is hinged at one 
side of this bed piece, which, when upright, clips the 
frame and stops it from turning. The upper part of the 
frame terminates in a collar which encircles the lower 
part of a quadrant-shaped hawse pipe fixed in an 
aperture in the upper deck; through this the veering 
cable is led from the bow-chock to the drum. 

Brass terminals on one side of the drum serve to con- 
nect the cable to the instrument and the return circuit, by 
drum frame to earth through the ship. 

From time to time various improved modifications of 
the above have been suggested. Commander I’. Le-b. 
Bedwell, R.N., was one of the first to devise an improved 
veering drum with special application in this connec- 
tion; this has been adopted in the sundry experiments 
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made by the Telegraph Construction Company already 
alluded to. 

More recently, Mr. H. Benest, Assoc. M. Inst. C.E., 
Mr. F. R. Lucas, Mr. G. H. Little, Mr. F. C. Crawford, 
and others, have designed notable improvements in this 
direction. We select here Mr. Benest’s veering drum for 
description, inasmuch as it has been under consideration 
by the Trinity Board for adoption over the extension of 
the light vessel communication system. 

Benest’s Veering Drum.—This system consists in 
actually suspending the drum. The latter is slung in a light 
steel or iron bow frame, which is pivoted to the centre of a 
rigid crosshead resting upon suitable supports—on a plat- 
form at the bow, with a light rectangular frame thereon 
fitted with rack rails and pinions so as to move the drum in 
and out; or else underneath the deck at or near to the 
position of the veering drum as at present. The veering 
cable passes through an aperture in the bow—probably 
an upper hawse pipe—through the mooring swivel, &c. 

Efficient electrical connection between the conductor of 
the cable on the drum and the lead to the instrument 
on board may be effected by means of the pivot pin by 
which the drum is suspended—the pin being made hollow 
for the purpose—or by any other suitable method. 


A sectional view of this drum is shown in Fig. 1. Its 
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Fig. 1 














action is automatic. On the vessel swinging round at 
the change of tide, &c., the twist which takes place in 
the cable work along to the drum, thus conveying 
an impulse sufficiently strong to turn the drum round on 
its axis, thereby restoring the normal condition of lay in 
the cable. The alternative positions for the veering drum 
—with the swing of the tide—are shown in Figs. 2 and 














3 


Fig. 2 Fig, 


8. For further particulars regarding Mr. Benest’s veer- 
ing drum for lightship cables, the reader is referred to the 
Electrical Review of October 30th, 1896. 

Crawford's improved cable.—Somewhat recently Mr. F. 
C. Crawford, of the Silvertown Company, has devised 
(patent No. 21,657 of 1895) a novel form of cable, more 
especially applicable for effecting electric communication 
with lightships. This consists in separately covering 
each of the steel or iron sheathing wires with an india- 
rubber proofed cotton tape. The entire cable—when laid 
up—to be then covered with an outer protection of india- 
rubber, such as adheres to the taped wires, the whole 
being then vulcanised together. This outer serving is in 
two colours, so that any twists may be easily detected. 

The advantages claimed for this cable are:—(1) Less 
liability to kinking than in other classes. The cable 
is very flexible owing to the elasticity of the india- 
rubber, which permits bending and brings the wires back 
to their normal relative positions to each other, so that 
a turn instead of developing a kink will spring free. (2) 
Protection of wires from corrosion. (3) Protection of the 
cable from abrasion owing to the india-rubber covering. 
As already implied, this form of cable is particularly 
adapted for use in relation to the matter under discussion, 
i.e., for connecting with a drum suitably pivoted on board 


resistance to kinking, any twist thrown into the cable 
will take itself out by causing the drum to move with it. 

Electrical tests—In the Sunk experiments, the insu- 
lation for the completed cable was to be not less than 
250 megohms per N.M.—at, or reduced to, 75 deg. Fah.— 
after five minutes’ electrification. Some interesting 
figures in relation to tests taken in winter and summer 
are given in a paper read before the Dublin Institu- 
tion of Civil Engineers in 1893, by Mr. Rochford. 
This gentleman says that in winter the dielectric resist- 
ance of the cable laid to the Sunk lightship was 1519 
megohms and 172 megs in summer. Similarly the con- 
ductor resistance was ‘77 ohm in the winter, and ‘81 
ohm in summer. The temperature of the sea water 
at the bottom was 44 deg. Fah. in winter, and 62:5 deg. 
Fah. in summer. 

(To be continued.) 








WATER SUPPLY OF PITTSBURGH, PA. 


Iv is interesting to note the doings of our American 
cousins in engineering matters. The city of Pittsburgh has 
recently been investigating the question of its water supply. 
This had become open to grave suspicion in that during the 
ten years ending 1897 the monthly average of deaths from 
typhoid fever had been 18°7, and probably from 150 to 200 
cases are now always under treatment. The population in 
1895 was 275,000. During the same period—the ten years 
ending 1897—the average number of deaths per year in 
Boston was much smaller, i.e., 158°9, with a population of 
496,920. In the same period in New York, with a popula- 
tion of 1,669,801, the average number of deaths from this 
cause was 352°2. This means a death-rate per 100,000 
inhabitants of 21:0 in New York, 31:9 in Boston, and 81:6 
in Pittsburgh. Under these circumstanées it is not wonderful 
that attention has been turned in the direction of water 
supply. An influential Commission was appointed which has 
just issued its report. The Commission was charged to 
investigate the existing water supply, to ascertain the effect 
of sand filtration, and to say if it were necessary for Pitts- 
burg, and to present an estimate of cost. In the event of the 
present system not being adequate or sufficiently good, the 
Commission were also to report on the feasibility and 
advisability of seeking other sources of supply. It appears 
that there are two main sources of supply for furnishing the 
city with water, the Allegheny River and the Monongahela 
River. The present estimated population of the city is 
320,000, of which the Allegheny River supplies about 
234,000, the Monongahela River supplies about 78,000, and 
the remaining 8000 are supplied from small private water 
companies. 

Above the pumping stations and intake at Brilliant, which 
is about six miles above the city hall, the Allegheny River 
has a drainage area of about 11,400 square miles, upon which 
there are fifty-nine cities and towns. The estimated popu- 
lation for these places is, for 1900, estimated to be twenty- 
four per square mile. The drainage area is one of quick dis- 
charge. The velocity at low water is from one to two miles 
per hour, and during high water it is seven to eight miles 
per hour, with an average of about 34 miles. There isa 
regular decline from Oil City to Pittsburgh, a distance of over 
100 miles, with no mill dam or quiet pools between the two 
cities, and with little or no opportunity for effective sedi- 
mentation. The velocity of the river and the character of 
its bed are such that polluted water introduced at Oil City 
may reach the water intake at Pittsburgh in fifteen hours, and 
must reach there in a few days. 

The drainage area of the Monongahela River is about 7600 
square miles, and the river has situated on it thirty-four towns, 
which in 1900 will have an estimated population of 181,365, 
equal to twenty-four per square mile. This is the same as 
in the case of the Allegheny River watershed, but it is situ- 
ated much nearer the intake. The report says that from 
every point of view the water of the Allegheny is more desir- 
able than that from the Monongahela, and it is not unlikely 
that this latter source will be abandoned. The water of the 
Allegheny, however, is always more or less turbid, and some- 
times is very muddy. It was evident that some sort of 
filtration would have to be resorted to, and accordingly 
experiments were instituted at the Brilliant pumping station, 
and apparatus, consisting of one depositing basin, two sand 
filters, one Jewell mechanical filter, one Warren mecha- 
nical filter, and a set of artificial tiles on the Fisher 
system, were installed. Special attention was given to the 
following points :—To ascertain their ability to deal with 
water as muddy as that of the Allegheny; to ascertain what 
bacterial efficiency could be secured by mechanical filtration ; 
whether the Allegheny water could be filtered without pre- 
liminary sedimentation, and whether such sedimentation was 
desirable ; whether it would be necessary or desirable to use 
covered filters in the climate of Pittsburgh ; whether the mud, 
crude petroleum, mine drainage, and other substances in the 
Allegheny would interfere with filtration, and cause results 
different from those obtained elsewhere; and to determine 
the frequency with which it would be necessary to clean 
filters both with and without preliminary sedimentation, this 
being required to determine the cost of operation. 

The sand filters used were about 25ft. by 13ft., and were 
filled with sand to a depth of 5ft., which settled so that at the 
time the experiments were begun it was about 4°2ft. deep. 
The average composition of the sand was 0°97 per cent. of 
iron and aluminium oxides, 1°33 per cent. of calcium 
carbonate, and 97°7 per cent. of silicates and insoluble 
matter. Experiment showed that the rate of flow through 
the filters might be varied from 2,000,000 to 5,000,000 gallons 
per acre without interfering with the bacterial efficiency. 
The filters were run for thirteen months with occasional 
scraping, and the average efficiency during this period was 
99°21 for one, and 98°92 for the other. For a day or two 
after scraping the number of bacteria in the effluent increased 
somewhat. The average number of bacteria in the raw 
water was 16,340, and the average number in the effluents 
from the beds was 129 and 177. Our source of information 
does not give the volume of water to which these numbers 
refer, but the percentage of purification is sufficiently shown. 
One filter was used for the raw water, and one for water 
which had passed through the settling basin. The latter 
filter was operated for longer periods without cleaning and 
gave more satisfactory effluents. So quickly did the filter 
supplied with raw water clog in times of great turbidity that 
grave doubts are entertained about its being feasible to use 
them for a purpose of this kind. The bacterial efficiency was 
also materially less, although the actual process of settling 








a lightship; as, on account of its elasticity and its 


removed very few. The report does not recommend the use 


of covered filters or deem them necessary at Pittsburgh, It 
is interesting to note that no disturbing action was caused 
by the crude petroleum, mine drainage, &c., in the water, 
The filter receiving unsettled water was scraped fourteen 
times between July 24th, 1897, and August 19th, 1898, and 
the average quantity of water filtered between the scrapings 
was 77,000,000 gallons peracre. After the experiments the 
layer of sand in the filters was about 3ft. thick. Having 
regard to the fact that in the report the sand filters are pre- 
ferred to mechanical filters, it is not necessary to go into 
details as to the working of these latter. Suffice it to say 
that when using the mechanical filters the interruption for 
the introduction of the sulphate of alumina increased the 
bacteria in the effluent in a short time to the number in the 
raw water—an important fact, as a temporary interruption 
would destroy the usefulness of this filter. On the whole 
the bacterial efficiency of the sand filter is declared to be the 
best. Inthecourse ofits conclusionsand recommendations the 
report says that without doubt the water supplyas it at present 
exists is bad, owing to its pollution and muddy character ; 
that a gravity system of water from practically unpolluted 
sources could be introduced, but at a cost of six times the 
expenditure necessary to install filters to deal with the Alle- 
gheny water, even allowing for the working expenses of the 
filters. Hence it is recommended to continue the existing 
supply, which is stated to be ample. Of the two methods 
of filtration tried, undoubtedly that in which sand was 
used produced the purer resulting water. The report ends 
with a recommendation that depositing tanks to hold 
50,000,000 gallons should be installed, together with filters, 
having an effective area of 25 acres and a covered-in pure 
water reservoir; and it was further recommended that in 
order to check waste of water, a system of meters should be 
adopted. The cost of carrying out the works is estimated at 
2,211,000 dols. 

With reference to the consumption of water at Pittsburgh, 
a few remarks may not be out of place here. In a report 
made to the authorities by Professor W. T. Sedgwick it is 
stated that the quantity of water pumped in Pittsburgh has 
doubled in the last twelve years, and the amount used per 
inhabitant has also greatly increased. In 1883 the average 
daily use was 157 American gallons per inhabitant; in 1807 
it was 233 American gallons. In 1883 the quantity pumped 
was 20,300,000 American gallons a day; in 1897 it was 
49,200,000 American gallons. In 1900 it is estimated that 
the population within a ten-mile radius of the city hall will 
be 700,000; in 1910, 980,000; in 1920, 1,370,000; in 1930, 
1,920,000. If the consumption of water increases as it has 
in the past, the amount then required will be of enormous 
dimensions. This is not looked for. The experience of other 
cities shows that the waste ceases where rational measures 
are adopted. It is estimated that to-day 15,200,000 American 
gallons are really required, being less than one-third the 
amount pumped. It will be remembered that the American 
gallon is five-sixths of the English imperial gallon. The 
remedy is sought in the use of meters, and these are strongly 
advocated. With meters it is calculated that the proposed 
filtering plant will be sufficient for fifteen years; without 
them, the report continues, the plant will be outgrown before 
it can be built. 








ARGENTINE CRUISER GENERAL BELGRANO, 


THE latest addition to the Argentine navy is the armoured 
cruiser General Belgrano, recently completed by Messrs. 
Orlando Brothers, Leghorn. She very closely resembles the 
General San Martin, her dimensions being :—Length between 
perpendiculars, 328ft.; beam, 61ft. 10in.; moulded depth, 
40ft.; mean normal draught, 23ft. 3}in.; and her displace- 
ment, 6882 tons. Her hull is of steel, and is divided into 
numerous water-tight compartments. She has a complete 
armour belt of 6in. maximum thickness, and an upper 
and lower armoured deck. The former is 37 mm. thick, 
and covers the battery of 152 mm. guns, and extends 
from side to side of the ship. The lower armoured deck is 
situated in the usual position, is 40mm. thick beneath the 
battery, reduced to 20mm. fore and aft. Between the two 
decks, at each end of the battery, there are stout armoured 
bulkheads 120 mm. thick. The battery is thus made into a 
complete armoured box. The armour is of nickel steel, 
manufactured at the Terni Steelworks. 

The armament consists of two 254 mm. Elswick guns 
mounted in barbettes on the upper deck, one at each end of 
the redoubt ; ten 152 mm. Elswick guns in the redoubt, and 
four in the ends of the redoubt, able to fire fore and aft; two 
75 mm. Vickers-Maxim guns on the main deck ; ten 57 mm. 
Elswick guns; eight 37 mm. Maxim guns; two 75 mm. 
Maxim-Nordenfelt ; and four torpedo tubes placed at the two 
sides of the lower deck. There are also the usual field 
carriages, with guns of small calibres. The ammunition is 
supplied by electric and hand elevators similar to those on 
the General San Martin. 

The General Belgrano is propelled by two triple-expansion 
engines of 8600 indicated horse-power under natural draught 
and 13,000 indicated horse-power when forced. The dia- 
meter of the propellers is 4°876 m., and the pitch 7°190 m. 
Steam is supplied by eight cylindrical boilers, arranged in 
two groups fore and aft of the engine-room. The engines 
and boilers were supplied by the Société Industriale Napole- 
tana, Hawthorn, Guppy, and Co., Naples. 

She has a large electric installation, providing current for 
general lighting, for ventilators and capstans, for the ammu- 
nition hoists, and for five search-lights. Four of these are 
60 cm. diameter, and are situated on the battery, and one 
of 75cm. placed in the foretop, which can be directed by 
electric motors from a distant station. 

The firing trials and the natural draught trial of this fine 
cruiser were held on September 22nd of last year, and were 
entirely satisfactory. To test the framework of the battery, 
the five guns, 152 mm., on the port side were fired simul- 
taneously by electricity, and not theslightest damage was done. 

The speed trials were held on the Scoglio Ferale—Torre 
Guardiola course. With the displacement about 300 tons in 
excess of the normal, the draught being 7°250m., a speed of 
18°09 knots was attained at ninety-two revolutions per 
minute. Under forced draught the mean speed is not under 
20 knots. 

The keel of the General Belgrano was laid down in June, 
1896, and the vessel was launched on July 25th, 1897, but 
owing to a delay in the delivery of the propelling machinery, 
work was almost entirely interrupted for seven months. The 
actual time of construction was but little over eighteen 
months, which makes the record for Italian construction. A 
supplement which we give this week is reproduced from a pho- 








tograph taken during the speed trials of this powerful cruiser. 
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THE PARIS EXHIBITION OF 1900. 
No, II. 

PREPARATIONS are being made this week for the con- 
struction of the monumental entrance which is to be 
situated at the corner of the Place de la Concorde and the 
Cours la Reine. Designed by a young architect, M. 
Binet, the building will take the form of a dome on a 
triangular base, with the apex turning outwards and the 
two sides pierced with doors through which the public 
will pass. The edifice will be high and large enough to 
contain a six-storeyed house, while 2000 people will be 
able to move about without discomfort. Asa building of 
this kind is intended primarily to strike the imagination 


it was then happily found that the damage was not nearly | 
so great as had been feared. The accident had the effect | 
of revealing the danger of the syphon in such close | 
proximity, and precautions have been taken to prevent | 
what, in the future, might have led to a serious cata- 
strophe. 

The fifteen lines converge into a short tunnel passing 
under the roadway, and the double way then follows the 
Seine down to the Port de Grenelle, where it crosses the | 


| river and joins the Auteuil line, which has been doubled 
| up to near the Gare Saint-Lazare. 


Along the Seine the | 
line runs in an open cutting, but for the purposes of the 
Exhibition it has been converted into a temporary tunnel 


| some time until the workings could be pumped dry, and | bridge midway between the Pont de Grenelle and the 


Pont de Passy, where the river is divided longitudinally 
by a narrow island known as the Allée des Cygnes. 
This bridge is built on wood piles connected by inverted 
V-shaped frames, in couples, braced across at the point 
of the lower frame, while iron rods fall vertically from 
the apex of the upper one to support the centre of the 
platform between the piles. All the material is brought 
across this bridge, and loaded into trucks on the new 
section. A steel bridge is now being constructed to 
cross the river in an oblique direction. On one side of 
the island, which is known as the “ port” of Grenelle, 
the structure will be carried on two stone piers, from 
which the bridge will spring up in short arches support- 











OLD PARIS 


and prepare the public for what is to be seen inside, there 
is no pretence at purity of architecture. The building 
will glow with gilt and colour, and will be loaded with 
ornament and flags. The dome underneath will be 
bathed in light so as to make the decoration appear more 
brilliant. In designing this vast and original building M. 
Binet had to arrange the entrances in such a way as to 
admit visitors at the rate of 60,000 an hour. On two 


sides of the triangular base there are thirty passages — 


spreading outwards, each capable of ad- 
mitting 1000 in sixty minutes, and to 
double this number the architect has 3 











RAILWAY TUNNEL AND PLATFORM FOR FOREIGN PAVILIONS 


of square section. The transformation has been carried 
out in the most economical manner possible with “ armed 
cement.” The walls on each side have been heightened 
in the following way:—A number of iron rods are placed 
vertically in a casing of wood planks. The casing is 
then filled with cement, or rather cement and concrete, 
and left to harden. When the planks are removed the 
wall is absolutely rigid and remarkably strong, notwith- 
standing that in parts it is only 4in. in thickness. To 


ing the railway, and the lower girders will be connected 
with those carrying the platform by ties of steel section 

along to the point where they join. The bridge will be 
thrown over the other half of the river in a single span, 
so as not to interfere with the navigation; but as the 
waterway here is comparatively narrow, there are no 
special difficulties in carrying out the work. At the 
north side of the Seine the railway passes through a 
tunnel to join the Auteuil line. At the end of the tunnel 
a station is being built, and, as is the 
case with all the edifices along the side of 
the Seine, it has to be erected on a par- 





simply placed a second row of passages 
underneath. In the upper series the 
visitors will ascend an inclined plane to 
the turnstiles and descend the other side, 
and underneath the gradients are, of 
course, arranged in just the contrary 
manner. However great the crowd may 
be there will be no congestion at the 
turnstiles, and the public will be able to 
enter the Exhibition without wasting a 
moment. 

Continuing our rapid survey of the 
works, commenced in a former article, 
when we dealt with the Champs Elysées 
palaces and the Alexander Bridge, we are 
brought to the underground terminus of 
the Western Railway of France, now in 
course of construction, at the south end 
of the bridge on the Esplanade des In- 
valides. When this station was first pro- 
jected there was a good deal of agitation 
in Paris, as it was feared that one of the 
largest spaces and the finest perspectives 
would be spoilt by an edifice which is 
not usually remarkable for its architec- 
tural features. The company, however, 
allayed these fears by presenting a plan 
which does not interfere in any way with 
the view of the Invalides. The whole of 
the site has had to be excavated, and the 
work is now well advanced, with the con- 
struction of seven platforms and fifteen 
lines, all of which converge into two lines 
at the tunnel at the upper end. More 
than half of the area is being covered 
with a metallic glazed roof, which will 
be on a level with the rest of the Inva- 
lides. This covering is supported on cast 
iron pillars carrying parallel steel girders, 
which are connected with light ties form- 
ing a lozenge-shaped network, in which 
will be let the pieces of thick glass. 
These girders rest on pivots and a cushion 
of steel plates, which give to any stress, either through 
contraction or elongation, or through the traffic above and 
underneath. Every alternate pillar carries the ends of 
two girders, separated by about an inch and a-half, and 
resting on two cushions. The pillars themselves stand on 
metallic foundations. At the end of the platforms is the 
station, a large building with a frontage on the Rue de 
Constantine. This edifice runs the whole width of the 
terminus, but it has to be built as narrow as possible, in 
order not to encroach too much upon the Esplanade. 








SCAFFOLDING FOR ROOFING 


close in the tunnel horizontally scaffolding is first erected | 
‘inside to support the cement while it is drying. Iron 


bars of about lin. in diameter are placed across at 
intervals, and the mixture of cement and concrete is laid 
with metallic bands or strips embedded in it. These 
strips project above the surface every few inches. When 
the mixture is dry the ends of the strips are bent over 
the bars and the whole is covered by a final layer of 
cement. The tunnel is lighted by apertures at the side 
and top. It extends down to the Pont de l’Alma, and 


The carrying out of this work has not been without | the upper surface is on a level with the platforms that 
entailing some difficulty, as during the heavy storms at | join it along the Seine for the pavilions of the different 
the end of last year, one of the big syphons which divert | countries. 


the drainage into the Seine burst, and completely flooded 
the excavation. 


Operations had to be suspended for | 


Temporary communication has been established be- 
tween the sections on each side of the Seine by a wooden 





ticularly close foundation of piles. Dur- 
ing the period of the Exhibition the line 
will be worked with compressed air loco- 
motives, which are being constructed by 
La Cie Métallurgique, in Belgium ; but it 
is not known whether they will be adopted 
permanently. Probably not, for there 
will apparently be no necessity to use 
compressed air when the cement covering 
of the tunnel is removed, and the trains 
run in the open cutting. 

Returning along the right bank of the 
river, itis seen that good progress has been 
made with what will be one of the most 
interesting attractions of the Exhibition. 
This is an exact reproduction of Old 
Paris, with the famous Cour des Miracles, 
built from the designs of the well-known 
artist, M. Robida, whose knowledge of 
the medieval history of the city is exten- 
sive and peculiar. The miniature city is 
laid out over the river upon a foundation 
of piles. From the Pont de l’Alma to the 
Pont des Invalides the river has been 
“regularised” by new quays, upon one 
of which will be built the foreign pavilions 
already alluded to, and on the other the 
buildings for the exhibits of military and 
naval equipments, of the horticultural 
and other industries. Unfortunately, it 
is to be feared that much interest in this 
section will be lost by the abstention of 
the French army and navy services, and, 
consequently, of Krupp and certain other 
big firms, who do not think that they 
are warranted in making any special dis- 
play when the French military and naval 
departments refuse to exhibit officially. 
Between the Cours la Reine and the new 
quays several buildings have to be erected 
for the various attractions, and as they 
are necessarily of a light and temporary 

__.character it has not been deemed desirable 
to construct them upon particularly solid foundations. 
The subsoil, however, is composed of alluvial deposit 
from the river, and something had to be done to prevent 
any sinking of the buildings. This will be provided for 
by erecting the frames on cylindrical piers of stone sunk 
in the earth. A special apparatus is used for making the 
foundations, and in form resembles the ordinary pile 
driver, but the stamp head is replaced by a cast iron cone 
weighing a ton and a-half. The cone has a chilled steel 
point, and at the base carries a rod terminating in a 
knob. At the end of the chain from the winding 
drum there is a clutch, which, in falling over the 
knob, seizes the cone and lifts it up until it is stopped 
by an iron collar. The clutch fits into this collar 
and steadies the cone. By pulling a rope the 
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clutch opens and the cone falls, sinking a foot or two 
in the und according to the nature of the soil. 
Buckets of water are poured into the hole to facilitate 
the work. In this way a perfect cylindrical and vertical 
hole 8ft. or 9ft. deep can be made in a fraction of the 
time it would take to dig it out. When the desired 
depth is reached, blocks of limestone are thrown in the 
hole, and a heavy slab of iron of the same diameter as 
the base of the cone is dropped on the top. Doubtless 
this will be recovered when the buildings are pulled down. 
The buildings on each side of the Seme have been de- 
signed to throw a picturesque reflection in the water, the 
idea being to give a reproduction of Venice, and the river 
will be given up to aquatic fétes, which promise to be ex- 
ceptionaily brilliant. 

On the Esplanade des Invalides the steel framework 
of the buildings is well advanced. As these structures 
are to be only temporary they are merely built up with 
light sections and the walls filled in with cement, so that 
the work, if desired, can be carried out with great rapidity. 
It is not intended, however, to complete them too soon, 
for fear that the decorations will begin to lose some of 
their brilliancy by the time the Exhibition opens. All 
that is required is to have the structural work terminated 
before the winter, when the decorators will be able to take 
possession of the buildings. On one side of the Espla- 
nade, the palaces will be devoted to French civil engi- 
neering, furniture, &c., and on the other to the correspond- 
ing foreign industries. The buildings are sufficiently vast 
to allow of the exhibits being as representative as possible. 
Between the two lines of palaces the Esplanade will be 
laid out with gardens, and the view from the Invalides 
across the Alexander Bridge to the Elysée will provide one 
of the longest and most remarkable perspectives in any 
European city. As to the features of these constructions 
there is little of interest to be noted, except, perhaps, the 
method of roofing in by means of a curious arrangement 
of scaffolding, springing up to a certain height and branch- 
ing out to all parts of the roof. Each contractor has his 
own special methods, and some of them are peculiar. 

The chief interest in the Exhibition will naturally 
centre in the Champ de Mars, and we will deal with 
these works, as well as the important question of power 
distribution to the exhibitors, in a concluding article. 
Already the question of motive power has created some 
friction between the authorities and the makers of engines 
running with poor gas. In 1889 there was only one 
small motor working with poor gas, but next year a par- 
ticularly good display will be made with these prime 
movers, and the makers are now building an engine of 
500-horse power. They are naturally anxious to have 
this big engine at work, and asked permission to lay down 
a gas generator in the Champ de Mars. This request was 
refused by the General Commissioner because every 
available inch of space has already been taken up, and 
the makers were informed that if they wanted a generator 
they must go to the Vincennes annexe, or they might 
run the engine on the Champ de Mars with the coal gas 
which is supplied gratuitously to exhibitors. The manu 
facturers will not go to the annexe on the other side of 
the city, nor do they care to work the engine with coal 
gas, and there for the moment the matter stands. It is 
to be hoped that the makers will consent to lay down 
their gas generating plant at Vincennes, as the perform- 
ance of such a powerful poor gas motor would be watched 
with considerable interest ; and, notwithstanding that the 
annexe is so far, there is no doubt that visitors to the 
Exhibition will make a point of seeing the whole of it. 

During the period of the Exhibition several inter- 
national congresses will be held, some of them as a sequel 
to the conferences that were organised at the last great 
show. They will include applied mechanics, mechanical 
road traction, mines and metallurgy, and tramways. 
These conferences will be chiefly interesting from the 
fact that, like the Exhibition itself, they will be a record 
of a century’s progress in all branches of industry. While 
the Exhibition will, of course, represent the latest 
developments in industry, science, and art, it is intended 
to be very largely retrospective, and in the French 
sections, and probably also in many of the foreign ones, 
the exhibits will show all the phases through which the 
various industries have passed since the beginning of the 
century. The French themselves, while decided to do 
their best to make the retrospective features of the show 


as complete as possible, are equally determined to give | P 


special prominence to all their latest developments, and 
in this they have been encouraged by the rivalry of the 
German firms, who have openly expressed their intention 
to avail themselves of the facilities offered by the Exhibi- 
tion to “‘open up new markets throughout the world.” 
There is no doubt that the great show will mark a very 
important phase in the economic struggle going on 
between the producing countries. Of late years these 
countries have been making such rapid progress that it 
is difficult to say exactly in what relation they stand to 
each other, since no comparison has yet been possible of 
the extent cf their respective resources, but next year 
each country will do its best to show what these resources 
really are, and the comparison will be most interesting. 








REPORT OF THE ACETYLENE EXHIBITION 
COMMITTEE. 


Ture Committee appointed by the Council of the Society 
of Arts to inquire into the conditions of safety in acety- 
lene generators, and tolay down rules for the admission of 
such generators to the Exhibition held at the Imperial 
Institute last summer, have at length issued their report 
in the form of a pamphlet of thirty-four pages. The 
result isa most valuable document; for the Committee, 
who might easily have contented themselves with formu- 
lating a number of theoretical “‘conditions” which only 
experts could apply, widened their investigations by 
watching the behaviour of each generator for a month ; 
end with a just sense of the weight which the public will 





naturally attach to their utterances, have assumed the 
responsible and somewhat invidious duty of passing a 
practical opinion on the merits of each several generator 
brought before their notice. The report is signed by men 
whose position in the scientific world makes it essentially 
an “official” pronouncement, and it is therefore abso- 
lutely free from all suspicion of bias—a sort of insinua- 
tion that at the present day is too often thrown out by 
manufacturers when their wares are not lauded to the 
skies. 

The pamphlet is valuable not only because of the 
actual Report, but because it also contains various 
appendices, giving the detailed results of the experiments, 
drawings of the certificated apparatus, notes on their 
manipulation, rules to be observed in judging any un- 
described machine, Professor Lewes’ researches on the 
theory and practice of generation, as well as the legisla- 
tion and local enactments relating to the storage and use 
of carbide and acetylene. In a word, no one who is 
interested in the new illuminant, whether as maker, 
dealer, or consumer, can be deemed to possess a real 
acquaintance with his subject until he has thoroughly 
digested this pamphlet from cover to cover. 

One or two points, however, must always be borne in 
mind when studying it. ‘The tests made by the Com. 
mittee were intended to show which generators were so 
constructed as to be safely admitted to work at the 
Exhibition, and do not imply any special approval on 
their part in any other respect’’—p. 6. Twenty-one 
“ safety” certificates were granted for automatic, four for 
non-automatic apparatus. A further certificate, stating 
that the generator ‘‘ has passed the tests laid down, and 
has also continued to work satisfactorily in the Exhi- 
bition for a period of one month,” was given to nineteen 
automatic and four non-automatic machines. The Com- 
mittee remark that their verdict only applies to the types 
actually examined and illustrated, and, on the other 
hand, that many of the defects which were noticed being 
remediable, may have been remedied since last summer. 
To put the matter plainly, this Committee, composed of 
some of the leading scientists of our times, for the greater 
advantage of their fellow-countrymen, devoted much of 
their energy to free lectures and demonstrations on the 
art of acetylene manufacture, and their reward, albeit a 
negative one, undoubtedly lies in the comparative im- 
munity enjoyed in Great Britain from disastrous or fatal 
acetylene accidents. 

In a well-designed generator, acetylene is shown to be 
no more dangerous than any other form of artificial 
illuminant; but, except in skilled hands, the gas should 
be made out of doors. Cycle, carriage, and table lamps, 
therefore, require great care. Non-automatic generators, 
fitted with a holder capable of storing all the gas evolved 
by the largest charge of carbide which the apparatus will 
contain, ‘ are free from objections attending all automatic 
generators examined by us.” Purification to remove 
ammonia, sulphuretted and phosphoretted hydrogen, and 
‘other impurities,” ought always to be adopted; and 
every generator should be provided with an arrangement 
whereby all air can be swept out of the generating cham- 
ber by acetylene or some inert gas before action is allowed 
tocommence. Non-automatism is accordingly preferred, 
and a holder so small as to be dependent upon a cutting- 
off device to prevent its ‘“‘ blowing” is deprecated. The 
recommendation as to sweeping out air is, of course, per- 
fectly sound ; but in view of the marvellous stupidity of 
most people, it would be distinctly preferable to employ 
some type of machine where this rinsing process should 
not be required ; for were it omitted, and the first batch 
of gas passed into an empty holder and then admitted to 
the burners, or admitted to the service directly from a 
holderless generator, it would remain explosive until some 
considerable quantity had been evolved. For example, 
in apparatus where water rises round the carbide, the 
lime occupies—page 21—about one-half more space than 
the calcium carbide; and if the decomposing vessel is 
reduced to its very smallest dimensions—the upper ex- 
plosive limit of acetylene being 80 per cent.—the first 
0°5 per cent. of the gas must be more or less dangerous 
when it comes in contact with a light. 

A warning is uttered against the exaggerated claims made 
by several manufacturers as to the number of lights their 
plant will supply. Generation of gas must never be pushed, 
and —page 2—“‘every apparatus sold should be accom- 
anied by a written guarantee that it will light a specified 
number of burners, consuming a given quantity of gas per 
hour over a consecutive number of hours without in- 
creasing the temperature in any part of the carbide re- 
ceptacle above 228 deg. Cent., that is to say, the fusing 
point of tin.” 

“ Although—page 2—it does not follow that the gene- 
rator which yields the largest amount of gas is necessarily 
the best, yet this factor is a most important one in the 
choice of any apparatus.” ‘Amongst the automatic 
generators there were three which gave, over the whole 
of the testing period, an average of slightly more than 
4°5 cubic feet per pound, the remainder varying from 
slightly under 4°5 to as low as 3°55. Amongst the non- 
automatic generators one gave an average of about 
5 cubic feet, the others showing much less.” Thus, as a 
whole, the Committee does not pronounce upon the 
vexed question of carbide-to-water versus water-to-car- 
bide; but as the chief objection to the former depends 
on their smaller yield, the Committee appears to lean 
towards the latter. In Appendix F, Prof. Lewes, 
who was one of the Sub-committee that watched the 
generators during the month’s trial, says—page 24— 
* Probably, from a practical point of view, the generators 
which are the best for general working are those of 
Class 2 [water rising round carbide], which are used in 
connection with a holder of sufficient size to take the gas 
evolved from the full charge of carbide employed.” This 
Appendix, which is practically identical with one of the 
Cantor Lectures recently delivered by the same author, 
contains a discussion on the pros and cons of the different 
types of generators; but we should much like to hear 
distinctly from Professor Lewes whether he does not 





think that a carbide-to-water generator could be—if it has 
not already been—designed so as to combine the obvious 
advantages of absence of polymerisation, freedom from 
air, greater purity of gas, with a much larger yield of 
acetylene than the 84 per cent. of the theoretical, which 
is rarely exceeded. 

In conclusion, whenever a person is considering what 
make of generator to obtain, his duty is clear. Let him 
turn to this pamphlet and read the Committee’s verdict 
on each apparatus. If the suggested one be not men. 
tioned, let the maker explain its omission. If it were 
not constructed in time for exhibition, let him personally, 
or by skilled assistance, ascertain whether it met the 
requirements of Appendix C. And when these matters 
are attended to, he may rest assured that he has 
selected, if not actually the best, at least a perfectly safe 
and trustworthy type of acetylene generator. 








THE TRIALS OF H.M.S. POMONE, 





WHEN recording the trials of her Majesty’s third-class 
cruiser Pactolus in our issue of October 28th, 1898, we 
incidentally mentioned that a sister ship, then building, 
would be engined by the same firm, Messrs. John Penn and 
Sons, of Greenwich. This vessel, the Pomone—a full page 
illustration of which we gave in a previous issue, Novem- 
ber 26th, 1897—has now been so far completed as to haye 
been able to undergo her speed and other trials, which haye 
taken place during the past fortnight. 

As the Pomone is in every respect a duplicate of the 
Pactolus, both as to dimensions, displacement, type of 
engines, boilers, &c., we do not repeat the particulars, as 
they will be found fully given in the issue of October above 
mentioned. Some valuable experience having been acquired 
during the trials of the Pactolus, especially in connection 
with her boilers—they being of a comparatively new type, 
the Blechynden water tube—great care has been given to the 
boiler installation of the Pomone, so as to ensure satisfac- 
tory results, free from delay, when under trial. 

The contract requirements of the vessel’s trials were exactly 
the same as those of the Pactolus, viz., the development of 
3500, 5000, and 7000 indicated horse-power by her engines, in 
the coal consumption, natural and forced draught trials 
respectively; and from the results attained at them, which 
we give below, it will be seen that these requirements were in 
each case largely exceeded. 

Having been built in Sheerness Dockyard, and of only a 
moderate water draught, her trials took place in the North Sea. 
A previous preliminary run having been made to see that all 
was in order, on February 16th the vessel left Sheerness and 
proceeded to sea for a thirty-hours’ coal consumption trial at 
3500-horse power, her water draught at the time being 12{t. 
forward and 15ft. aft; the weather being fairly good. This 
trial was continued without intermission or stoppage until 
completed; the mean results attained at it being that a 
steam pressure of 242 lb. per square inch was easily main- 
tained in the boilers with an air pressure in the stokeholds of 
*88in. of water; the engines making 173°7 and 172°6 revolu- 
tions a minute for starboard and port, and developing 
respectively 1798 and 1811 indicated horse-power, or a total 
of 3609 ; the vacuum being a mean of 25in., and the speed of 
ship 165 knots an hour, coal having been consumed at the 
rate of 2°451b. per indicated horse-power per hour. This 
trial, during which the engines and boilers worked in a 
highly satisfactory manner and gave no trouble, was com- 
pleted on Friday, February 17th, when the ship returned to 
Sheerness. 

On Tuesday, February 21st, the weather being rough, the 
ship proceeded on a natural-draught trial of eight hours’ 
duration, on which she attained the following satisfactory 
mean results :—-With the vessel drawing the same water as 
before, and steam maintained at 220 lb. pressure per square 
inch in the boilers, with an air pressure of 1-4in. of water in 
the stokeholds, and the starboard and port engines making 
198°3 and 203°6 revolutions per minute respectively, there was 
developed by them a gross total of 5617 indicated horse-power, 
giving the ship a speed of 20 knots an hour. 

Having cleaned boiler tubes, and seen that all engine and 
boiler connections, &c., were in order, the Pomone proceeded 
to sea on Saturday last for a four-hours’ full-power-—7,000 in- 
dicated horse-power—forced-draught trial, the weather being 
very fine, and the sea fairly smooth. The results of this trial, 
which were highly satisfactory, were :—With the ship having 
a slightly deeper water ions than on the previous trials, 
and a steam pressure in her boilers of practically 252 lb. per 
square inch, maintained with an air pressure of 2:77in. of 
water, the revolutions of the starboard and port engines were 
219°6 and 221 per minute respectively, and the gross total 
power developed by them 7340 indicated horses, giving the 
ship a speed of 21:5 knots an hour. 

From the foregoing recorded results of the Pomone’s 
trials, it will be seen that the contract power requirements 
were exceeded at each, and that the engineers have beaten 
their own power record made in the case of the Pactolus, 
which was the highest then attained in the class of vessel. 
The trials of the Pomone have also been noteworthy, in that 
they have been continuous and without a break, and taking 
the time actually occupied in accomplishing them, have been 
completed within a week. The officials present at them were : 
Mr. F. H. Lister, representing the Admiralty; Mr. R. H. 
Andrews, chief engineer of Sheerness Dockyard; Mr. I. 
Thomas, of the Sheerness Fleet Reserve; and Mr. W. B. 
Dixon, representing the contracting engineers, Messrs. Jno. 
Penn and Sons. The vessel was in charge of Commander 
G. C. A. Marescaux, of the Sheerness I'leet Reserve. 








Ar the half-yearly meeting of the Metropolitan District 
Railway Company, held on Tuesday last, Mr, J. Staats Forbes, 
the chairman, in connection with the rumoured possible sale of 
this company’s system, referred to the following paragraph in the 
report: ‘* Access to the Tilbury line—as well as to the docks and 
river, and—by means of the East London Railway—to the southern 
railways at and near New Cross, will doubtless prove an auxiliary 
power of great value in the near future ; and with this in view, 
negotiations based upon a sale of the District to a powerful combi- 
nation have been entered upon, and are now pending ; but as, 
naturally, such negotiations are in their earlier stage of a conti- 
dential character, the substance of them can only be stated thus 
generally.” Mr, Forbes would not volunteer any further infor- 
mation, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
. correspondents.) 





BRITISH AND AMERICAN MACHINE TOOLS, 


sin, —Your comments on the question of English », American 

ichine tools, as recently opened in your correspondence columns, 
= opportune, and pose to be very welcome to all concerned— 
eolmeker’s, genera) engineers, and machine makers, and, above 
all, the managers and foremen who have to furnish a record of the 
use of such tools. F , 

That the master toolmakers have contributed the most instruc- 
tive and interesting portion of the former controversy must be 
admitted, and if one user of American tools has been belaboured 
for his pains taken to justify purchasing tools best suited to his 
requirements from American makers, all impartial readers must 
admit that his attack merited the chastisement which followed, 

The apathy of masters mentioned in your comments cannot in 
many cases be too severely condemned, nor the ideas of manage- 
ment inculcated in their works, So rigidly do they maintain 
their ideas of economy that lathes and machines that have done 
from thirty to forty years’ good service are still retained in use 
and are even denied the necessary repairs due to them, and 
although so dilapidated and ueglected, good and economical jobs 
are expected from them, or woe be to the foreman. Many of the 
tools pi mentioned have come under my notice, and bear names 
of good Lancashire makers, and I many times wonder what will be 
the condition of similar present-day American tools when they 
attain the ripe old ages stated above. : 

The double tool head instance that you speak of is regrettable 
where it is not given a fair trial ; but does it not offer an induce- 
ment to retain old machines in the shops that are not geared up 
sufficiently strong to withstand a moderate cut without producing 
bad work through vibration ? 

| remember an instance of the kind where a new tool box was 
offered and brought to fix on the saddle of an old shafting lathe, so 
as to bring into use three tools simultaneously instead of one ; the 
result being that a new headstock, largerand more cage ene | ca Naa 
had to be titted on the lathe, causing considerable delay when time 
was precious, 

The old-time motto of one man one machine is as strong as 
ever in the breasts of trade unionists, and silently and stolidly 
maintained by them where it is possible, and where old tools and 
methods are maintained in a works the position of a foreman, be 
he ever so energetic and honest, is not an enviable one, and the 
cases are only too numerous where he can tell you that his 
energies are sorely taxed to produce even passable work, to say 
nothing of the cost of it, with the ramshackle tools and appliances 
at his disposal. 

To fe assertion that the masters have awakened, I say some 
of them, and those who have not, will do well to give our British 
toolmakers a chance to supply them with the tools that they most 
require, after which, if they will establish a proper system of keep- 
ing in order usable tools and appliances for general use by all 
workers, so as to make the foreman independent of individual 
workmen for special jobs, they will strengthen his hands, and if 
he be not in eal or sympathy with the men he will give as 
good results from British-made tools—nay, even better than 
American. 

I trust that your comments will again open out this interesting 
subject to toolmakers’ employers, 


February 25th. STRAND. 





Sin, -We have followed the correspondence on this subject with 
great interest, and only join in it now because we do not think your 
complaint that users of machine tools are opposed to improvements 
is justified. If it is, how can the very large imports of machine 
tools from the United States be accounted for’ Do we buy Ameri- 
can tools solely because they are cheaper and delivered more quickly 
than those made in this country’ In our opinion the chief cause 
is this—nglish tool makers try to manufacture too many kinds of 
machines. There are many firms who will cheerfully take orders 
for lathes, planers, shapers, drills, slotting, grinding, and milling 
machines, which can rarely be delivered within six months after the 
order is placed, Now, in America most of the firms are recognised 
as making and excelling in one, or perhaps two, particular machine 
tools, ‘I'hese are turned out in standard sizes, and so far as our 
experience goes, they can generally be delivered in London in about 
one quarter of the time that an English maker requires to deliver 
a machine of the same type, often, unfortunately, of inferior design 
and finish, but of a higher price. 

American firms excel particularly in designing tools to produce 
work tosamples. No difficulty seems too great for them to sur- 
mount, and their estimates of the cost of production are rarely 
exceeded, so well do the tools perform their work. If there are 
any English firms who will take similar trouble, we have not been 
lucky enough to find them. We lately obtained the catalogue of a 
firm of English tool makers who have taken part in the corre- 
spondence in your columns on this question, and who, of course, 
have run down American tools, Judge of our surprise when, on 
visiting their works, we found that they sold a considerable 
number of American-made lathes, that their works contained far 
more American machinery than English, that the work they were 
singe on this much-abused American machinery was of excel- 

ent quality, and that they were just about to fix an American 
mouiding machine in their foundry, as they could not get such an 
efficient machine in this country. 

_We ourselves have been purchasing American machinery since 
1886, and it has given us entire satisfaction ; one lathe supplied 
in that year fitted with Babbitt’s metal bearings has not cost us £2 
In repairs, and does its work as well as when it was started. I, when 
in America, had the good fortune to spend some months in the works 
where this and other lathes since purchased by us were made, and 
found that owing to superiority in departmental organisation, in 
the tools and appliances employed, and in the skill and intelligence 
of the workmen, the output was practically 50 per cent. more per 
man than in this country, _I fear that no one who has once used 
American machine tools—manufactured, of course, by first-class 
makers—will ever use English tools again, unless considerably 
Improved, from choice, and therefore there seems to be a disma 
prospect before the English machine tool industry. 

J. TYLOR AND Sons, LiMiTED, 

see (PHitie Bricut, Joipt Managing Director). 

2, Newgate-street, London, February 28th. 





THE POSITION OF NAVAL ENGINEERS. 


_ Sir, —If you will permit me, I will endeavour to throw a little 
light upon the subject on which ‘‘ Superintending Engineer” seeks 
information, Failures and breakdowns are, of course, insepar- 
able from machinery in motion. Whether they are more frequent 
in the British Navy than in other navies, or in the mercantile 
Marine, I have no means of judging; but it does not seem pro- 
bable that. the “executive ier in their own department,” 
which naval engineers are endeavouring to obtain, will make any 
appreciable difference to the number of these accidents. 

h mar Gere Engineer ” knows what percentage of efficiency 
© may look to obtain from his boilers, engines, and propellers 
respectively ; but there is one other efficiency to which I have not 
yet seen a percentage allotted, and that is the human element 
re it is shut up in little water-tight compartments, with a fierce 
attle of artillery raging above, and insidious torpedos and inqui- 
sitive rams trying to enter from below. Now, there can be no 


ng 
doubt that the ship which goes into battle with this efficiency 





developed to its utmost will have a big pull over another where 
this percentage is low. 

The majority of naval engineers are, { believe, convinced that 
the confidence and respect of the men for their officers will be 
greatly increased when the former realise that the engineers are 
really their officers, with power to protect them from undue inter- 
ference or harassment, and who understand and sympathise with 
them in the difficulties under which they do their work. 

—— that can be done to increase this confidence and 
respect will add to the aforesaid efficiency, and bring its own 
reward when the day arrives that shall see every nerve tried to 
its utmost, and when every muscle may be called upon to exert 
its last pound, On that day the engineers will be to their men 
what the officer on deck is to his men ; they will be shut down below, 
perhaps for many hours at a stretch, no other officer will they see 
to encourage them at their work and inspire them with confid- 
ence and courage, and—who can tell!—perhaps even sterner 
methods may have to be resorted to as a last resource to prevent 
panic at some critical moment. Well, the officer who is to do this 
sort of thing with effect must be one who has been in the habit 
of speaking to his men with authority, and not as a monitor at 
school who tries to keep order by threatening to bring a delin- 
quent before a master ; and this, I regret to say, is the present- 
~. position of the engineer in the Navy. 

uch more could be written on the subject but your space is 
valuable, and perhaps I have said enough to indicate to ‘‘ Super- 
intending Engineer ” another line of thought that bears upon the 
efficiency of our Navy asa fighting machine, beside the question of 
failures and breakdowns in times of peace. 

As to whether the service suffers under existing conditions, that 
is, I suppose, only another way of asking if there is room for im- 
provement in our present system, to which there can be no 
doubtful answer. We watch other countries very closely for any 
improvement that they may make in their boilers, engines, 
armaments, or armour. Let us take care that we do not fall 
behind any of them in the arrangements that govern the personnel 
on board ship. They are on the alert ; changes are in the air. 
The old dividing line between steam and sails has ceased to exist 
with the departure of the sails, which are gone for ever from 
fighting ships, and it behoves the nation to see to it that old 
traditions shall not hamper and cripple our first line of defence. 

SrarF ENGINEER, R.N, 





ECONOMY TEST OF A UNIQUE FORM OF FEED PUMP. 

Sir,—With reference to this correspondence, I desire to add a 
word on one or two points which I am sure will interest your 
readers, In Test A we have forty strokes per minute given for 
each pump. Now the paper states, and we have been further 
assured, that there was only one throttled discharge, but as the 
low-pressure cylinder is seen to develop about one-fifth more power 
than the high-pressure, it is impossible both pumps could go at 
the same speed, seeing the resistance to both was identical ; there- 
fore the resistance to low-pressure pump must have been greatest. 
This could be got by throttling !ow-pressure valve—see sketch— 
the gate valve being adjusted to suit ; so I repeat that there were 
two throttled discharges, 

The paper also states that steam was first used in the 6in 
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cylinder, and then expanded into the Yin. cylinder ; 58°06 is given 
as the pressure in high-pressure cylinder; one exhaust from 
high-pressure would give about 18 lb. terminal pressure in low- 
pressure cylinder, which would not go one-half the number of 
strokes of high-pressure cylinder ; but as the pressure in the low- 
pressure cylinder is given as 30°28, steam must have been getting 
to the low-pressure cylinder from the boiler past some of the cocks, 
or past the piston. It matters little ; it got somehow. The con- 
clusion, therefore, is, that it was not a compound engine at all. I 
notice it is also stated that there was little or no vacuum, but the 
low-pressure diagram shows considerable vacuum, but that is in 
keeping with nearly the whole paper. 

Mr. Xeavell, while making a show of independence, is yet 
thankful for smal] mercies, and says I tardily admit that plain 
pump pistons do not belong to them ; I did not and do not admit 
anything of the sort. I am well acquainted with Blake and 
Knowles’ pumps. R, R. 

Glasgow, February 27th. 


TOLP PUMP 


JOINING MACHINE BELTS, 


Srr,—By various methods one sees machine belting joined. As 
one who has had experience with machinery which is run at a speed 
of 3500 revolutions per minute, and who knows of the importance 
of a smooth drive, I call attention to the subjoined sketches, which 
depict the best method of which I know to join a belt. Supposing 
a 4in. width belt is to be joined, five holes would be punched at 
each end of it. To ensure the punching of the holes equally dis- 
tant from each other across the belt, and exactly opposite to each 
other at the ends of it, a rule, a T-square, a set square, and a 
pencil should be used. With the assistance of a T-square, first of 
all a line must be drawn across each end of the width of the belt ; 
and the belt must be cut through along the line with a sharp 
knife, so that a perfectly straight edge is made at each end. Then, 
with the aid of the 'T’-square, at about aquarter of an inch from the 
straight edge of each end, aline must be drawn. Exactly midway 
of the lines drawn holes must be punched—see sketch A. 

For stability it will be understood that nearer than about three- 
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sixteenths of an inch to each edge of the width of a 4in. belt a hole 
should not be punched. Therefore, after the centre holes have 
been punched, measure off three-sixteenths of an inch from each 
width edge of the belt ; punch holes c, d, j, and A there, then mid- 
way between them and the centre holes—a and *—punch holes /, 


e, t, and g. After the holes have been punched take a belt lace 
and pass one end of it down through one of the centre holes and 
pass down through the other centre hole the other end of it, as 
depicted in sketch B. Oneend of the lace is shown through 
hole a and the other end of it is shown ocak es b hole 
ae Jf. The end cf the lace which is down p mer 
hole depicted a in sketch is passed up through ¢, then down 
through J, then up through d, then down through ¢, then up 
through d, then down through c, then up through e, then down 
through }, then up through f, then down through a, and then 
passed up through 4, down through /, and up through m. The 
tter three depict merely cuts by a sharp-pointed knife, just 
sufficiently large to allow the lace to be passed through them. 

The end of the lace which is passed down through hole depicted fin 
sketch is passed up through 7, then down through y, then up through 
j, then down through h, then up through /, then down through /, 
then up through :, then down through 4, then up through a. then 
down through /, and then — up through x, down through 0, 
and up through p. The latter three depict similar cuts to /, 
l,and m. Cut off the parts of lace not required after it has been 
brought up through m and p. Sketch C represents the lace under- 
— the belt. Sketch B represents the lace upon the face of the 
For lacing, as I have suggested, any width belt, an odd number 
of holes must be punched in it. One end of a belt should not be 
lapped over the other end of it, and so joined. Each time the lap- 
joint of a belt passes over a pulley, the machinery the belt is 
driving is jerked. It will be understood that machinery would not 
be jerked when the joint, as I have suggested, of a belt over 
a pulley. The belt would be only slightly thicker at the joint than 
the other part of it. 

The number and extent of accidents which have occurred 
ay the joining together of the ends of belts lapped cannot be 

nown. 
JoHN James Davey, 

148, Brunswick-road, Poplar, London, 

February 13th. 





QUADRATURE OF THE CIRCLE, ETC. 


Sir,—I notice in your issue of February 10th an article on the 
geometrical quadrature of the circle, in which the writer, after 
giving a somewhat complex demonstration with an error of 
“00000107, goes on to say that the best approximation hitherto 
obtained is that by Father Kochanski in 1685, with an absolute 
error of *00005931. If your readers will refer to Knowledge, 
vol. xiii., p. 257, they will there see a geometrical quadrature 
communicated by Gerald Daniel, giving an error of *00000003163. 
If A E be the side of a square inscribed in a circle, B D the 
diameter = 1, and D C the chord, formed by joining one end of 
the diameter with a perpendicular drawn from one-fifth of the 
diameter to the circumference, it is shown that— 


3 DC + 145 + S(BD) _ 3-141 599,685,22, 
t é 


‘‘ showing an error in excess of ‘000,000,031,63 . . . or less than 
the thirty-millionth part of the diameter. It is easily seen that 
5 ie 


DC = X ; whilst AE= + Thus, since 


v 


/ 5 = 2°236,067,977,5.... and 4/2 = 1°414,213,562,4.... 
$3 3#+-,2 =>. 6 
eVo+5 V2 © = 3°141,592,685,22.".... 


If the diameter be taken as 5, the perpendicular = 2, the mean 

ratio of 4to1. The chord squared = 5, therefore DC = v = 
vo 
when B D is taken as unity. 

It may interest your readers to note a simple arithmetical rela- 
and 31416. If 1 be subtracted from 7” 
7 2500 7 
we get 3°1416 exactly. This may facilitate the arithmetical 
calculation. 

In thinking over the best way of remembering the value of # 


to a considerable number of figures, I hit upon the following 
method, by which Iam able to remember, without difficulty, 162 


tion between 22 


figures. The value of m is arranged in groups of figures as 

follows :— 
314 159 097 494 651 328 
265 358 459 230 230 664 
979 323 781 640 709 384 
846 264 628 620 460 955 
338 327 899 862 058 223 
950 288 803 482 172 535 
419 716 534 211 940 812 
939 937 706 798 848 473 
510 582 214 808 781 392 


By such an arrangement of the figures, with a little study, they 
come under the perfect command of the memory, and can be re- 
peated in any order, backwards or forwards, or alternately, be- 
ginning at each end with successive figures, and meeting in the 
middle, or in any way that one may wish. Three evenings will 
suffice to master the above. Experience shows that the memory 
should never be strained, and if there is the slightest doubt as to 
what the figures are, the list should be at once referred to. This 
may be looked upon not only as a test, but also as a good exercise 
for strengthening the memory. 

Bermerside, Halifax, 

February 23rd. 


EDWARD CrossLey, F.R.A.S, 





A HYDRAULIC PRESS PROBLEM. 


Str,—Your correspondent, “‘H. C. J.,” has quite missed the 
point of my query. Any frictional resistance will operate by 
keeping the wire in tension between the stuffing-box and the 
spindle on which it is coiled, and must be overcome just in the 
same way that the resistance of a load has to be overcome in a 
crane. But besides this, there is quite another resistance, that 
due to the work done in forcing the ram of the press out of the 
cylinder. What I want to know is, not whether such a resistance 
exists or not, but how it is conveyed to the hand of the man turn- 
ing the wire-coiling handle outside the press, The effort on the 
handle is tangential. Inside the press cylinder we have simply a 
coil of wire. The coiling of the wire is resisted, and I want to 
know how the fluid resistance of the water is brought to bear on 
the wire. The end of the wire is buried in the spindle. If there 
were no resistance to the coiling, then perpetual motion would be 
possible. But as perpetual motion is impossible, there must be a 
resistance, and I want to draw a diagram showing the locus of the 
resistance and its mode of action and value. I have not been able 
to do this myself, and so sought help in your columns, where I 
still hope I may get it. 

March Ist, 


st. PUZZLED. 





THE PNEUMATIC DESPATCH. 


Srr,—In your article on Mr. Preece in your issue of 17th Feb- 
ruary you said none too much as to his doings in connection with 
telegraphy, and nothing at all as to his share in the pneumatic 
despatch system. Twenty-four years ago, when this system was being 
perfected under his care in London, the work of his department 
came in for criticism at the hands of eminent members of the 
institution. and he had to stand up single-handed to maintain 
that St. Martin’s did possess men with brains. Happily he has 
lived to see this admitted. 





Glasgow, February 23rd. ROBERT T. NaPleR. 
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CORLISS CYLINDER BORING MACHINE 


MESSRS, THE NILES TOOL WORKS COMPANY, U.S.A., ENGINEERS 


(For description see page 220) 











Fig. 1i—-FRONT VIEW OF BORING MACHINE 


= ‘ = che . iat 
aca i * 
soon | 
yy ~ j 


























Fig. 2—BACK VIEW OF BORING MACHINE 
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MOTOR VEHICLES FOR HEAVY LOADS. 





Tu illustrations given on this page represent one of the 
latest vehicles constructed to carry heavy loads by the Steam 
Carriage and Wagon Company of Chiswick, for Messrs. 
Fuller and Co., brewers, Chiswick. The wood engravings 


show the lorry with and without the superstructure, the | 


engines being shown in plan, elevation, and end view in the 
detail drawing. It will be noticed that the makers have 
modified the design of the lorry considerably since it was last 
noticed in these columns. The vehicle we illustrated and 


the working parts running in an oil bath. The gearing is 
arranged with two speeds. The boiler, of the well-known 


| Thornycroft type, has been slightly modified so as to give | 


about 25 per cent. more heating surface than formerly, and 
the bottom plate has been altered somewhat to allow of its 
being more readily removed. 

The body of the lorry has been designed to meet Messrs. 
Fuller’s requirements, and is mounted on the channel steel 
| under frame. When desired this can be quickly replaced by 


bodies of other type, thus rendering one motor part applicable | 


to a variety of trade purposes—a point kept in view by the 
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STEAM MOTOR WAGON 


described in connection with the Liverpool trials last spring 
had a cab, on the roof of which was placed the condenser. It 
had also metal wheels, which gave some trouble on the runs, 
and the boiler was provided with a fan which had to be 
operated by hand when steam was being raised, but which was 


constructors in all their latest vehicles. The overall dimen- 
sions are :—Length, 17ft. 4in.; breadth, 6ft. 6in.; and height, 
9ft. Gin.; the carrying body has a floor area of 65 square feet, 
and a capacity of 12 cubic yards. It is designed to take a 
load of fifteen barrels (=3} tons, average), but the cubic 


driven from the engine when the vebicle was in motion. The capacity has been made large in order that the vehicle may, 
} é 
, | | 
28 rn mnt! | 
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{ 
| long distances, and Messrs. Fuller employ the vehicle just in 


this way to supply their various depéts situated at distances 
of ten to twenty miles from their brewery. Sufficient water is 
carried for a full run of from fifteen to twenty miles, and enough 


| Welsh coal for a long day’s run; a slow-speed gear is fitted 
| enabling an extra tractive effort to be made on up gradients 
| and on soft roads. 


Abstract from Log Book. 
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Total for\the 27 days .. ..| 871 (109 43} 199} |129} | 31 13 10} 

Average ,,|1 day 32°25) 4 1°62} 7°4) 4°7 1 3 5) 

Net ton miles per diem 90°6 at a cost of £1 3s. 54d. aaa + 


.. 1 net ton mile costs 3°10d. 

The vehicle can be driven by one man, but it is better that 
he should be accompanied by a lad. The steering wheel, 
reversing lever, regulating valve, bye-pass, feed, and brake 
are easily manipulated by the driver when seated; the 
pressure and water gauges, firing hole, &c., are also in full 
view in front of him, but without in any way obstructing his 
view ahead. Taking all items of expenditure into account, 
viz., interest, depreciation, wages, fuel, water, stores, repairs, 
housing, and insurances, the cost per half-ton mile—or ton- 
mile of useful load—is between 33d. and 4d., and this, it is 
believed, will compare very favourably with figures similarly 
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condenser has now been relegated to a position among things | in the homeward journeys, bring back as nearly as possible a | obtained with horse haulage. 


of the past, the cab done away with, stout oak wheels with 
charcoal iron tires 43in. wide have taken the place of those | 
made of steel, and the boiler no longer has the assistance of a | 
fan. The last-named feature was found to impede rather | 
than assist the draught, unless it was driven at a certain | 
speed, which under all conditions of working was impossible. | 
he engine is practically similar to that previously used. It | 


oe the horizontal compound pattern, having cylinders 4in. | 
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COMPOUND STEAM ENGINE FOR MOTOR WAGON 


full load of ‘‘ empties,’ and thus approximate to a condition 
of continuous full load running. The vehicle is designed to 





The table of actual perform- 
ances here given is interesting, as very little information of 


| this kind has yet been published ; and it may also be useful 


transport a maximum of five tons ; of this three are carried by | to prospective owners of vehicles as an indication of what 


the vehicle itself, and two on a trailing vehicle with open 
lurry platform. It will be observed in the table given here- 
with that this load has been exceeded several times in daily 
work. 


The case in favour of steam-driven wagons is best when | 


| work found for it until early in January. 


may reasonably be expected in ordinary service. The vehicle 
has been available to use every day since its delivery to 
Messrs. Fuller in December last; but there was not full 
Since then, 
however, inspection of the above table shows that little time 


Tin. diameter by 5in. stroke, and it is entirely closed in, | considerable loads have to be carried daily over comparatively | has been lost. 
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STEAM MOTOR 
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THE INSTITUTION OF MINING ENGINEERS. 
STOKE MEETING, 

Tur twenty-ninth general meeting of the members of the 
Institution of Mining Engineers took place on Wednesday, 
February 22nd, in the large hall at the headquarters of the 
1st Shropshire and Staffordshire Artillery Volunteers, under 
the chairmanship of the president, Mr. J. A. Longden. The 
meeting was well attended by members from various parts 
of the country ; but in spite of the attractiveness of this meet- 
ing, clemency of weather cannot be assured at this period 
of the year, and it is thought desirable to discontinue the 
early spring meeting, and in future be contented with a 
meeting in London in May and a country meeting in 
September. 

The agenda programme for the present meeting included 
the following list of papers, of which the first eight were 
presented for the first time, whilst the others had been 
before certain sections of the members previously, and were 
open for discussion :—“ Historical Sketch of the First Insti- 
tute of Mining Engineers,” by Mr. Bennett H. Brough. 
‘Further Notes on Pit-props,’’ by Professor H. Louis. 
** The Working of the Boiler Explosions Acts, 1882 and 1890,” 
by Mr. E. G. Hillier. ‘Alternating Currents and their 
Possible Applications to Mines,” by Mr. Sydney F. Walker. 
** Notes on Coal-cutting Machinery,’ by Mr. L. W. de Grave. 
“* Safety Explosives,” by Mr. W. J. Orsman. ‘The Occur- 
rence of Anhydrite in the North of England,” by Mr. C. E. 
de Rance. ‘Sulphur Mines in the South of Spain,” by 
Mr. Arthur P. Wilson. ‘ The Mining Industry of Belgium,” 
by Mr. A. Briart. “The Geology of the Congo,’ by 
Mr. X. Stainier. ‘‘Suggested Rules for the Recovery 
of Coal Mines after Explosions,” by Mr. W. E. Garforth, 
“The South Staffordshire Mines Drainage Scheme, with 
Special Regard to Electric-power Pumping,” by Mr. E. B. 
Marten and Mr. Edmund Howl. “ Timbering in the Iron 
Ore Mines of Cumberland and Furness,”’ by Messrs. John L. 
Hedley and William Leck, her Majesty’s Inspectors of Mines. 
‘“‘ Prospecting in British Columbia,” by Mr. Wm. M. Brewer, 
Victoria, B.C. ‘ Underground Certificates in Nova Scotian 
Coal Mines,” by Dr. E. Gilpin, jun., her Majesty’s Inspector 
of Mines. ‘“ Treatment of Refractory Silver Ores by Chlori- 
nation and Lixiviation,” by Mr. J. EK. Breakell. ‘The Use 
of High-pressure Steam as a Possible Substitute for Gun- 
powder or other Dangerous Explosives in Coal Mining,” by 
Major-General H. Schaw, C.B. ‘‘A Contribution to the 
Chemistry of Coal, with Special Reference to the Coals of the 
Clyde Basin,” by Mr. W. Carrick Anderson. Excursions to 
places of interest were arranged for Wednesday afternoon and 
the following day. 

In the report of the Council the salient feature is the fact 
of the Council during the past year having unanimously 
agreed that the name, ‘‘ The Federated Institution of Mining 
Engineers,” should be altered to “‘ The Institution of Mining 
Engineers,” this being in consequence of the continued 
success that has followed the formation of the Institution 
nine years ago. 

The six affiliated societies comprise:—The Chesterfield 
and Midland Counties Institution of Engineers; the Mid- 
land Institute of Mining, Civil, and Mechanical Engineers ; 
the Mining Institute of Scotland; the North of England 
Institute of Mining and Mechanical Engineers; the North 
Staffordshire Institute of Mining and Mechanical Engineers ; 
and the South Staffordshire and East Worcestershire Insti- 
tute of Mining Engineers; and not alone are the Council 
anxious that other kindred societies should join the Federa- 
tion, but they are stimulating friendly relations with 
colonial and American mining societies by securing the 
privilege of the acquisition of their proceedings in favourable 
terms by members of the Institution of Mining Engineers. 
It is noteworthy, too, that in spite of the ravages of death 
and other agencies the number of members: continues to 
increase, although the present increment as compared with 
last year is but two. Prizes have been awarded to the 





writers of the following papers which have appeared in the 
“Transactions” :—‘ Suggested Rules for the Recovery of Coal 
Mines after Explosions,” by Mr. W. E. Garforth. ‘‘ TheCost 
and Efficiency of Safety Explosives as compared with Gun 
Powder,” by Mr. Henry Hall. ‘The Phenomena of Colliery 
Explosions,” by Mr. Donald M. D. Stuart. “The Lake 








Superior Iron Ore Region, U.S.A.,” by Mr. Horace V. 


Winchell. But altogether seventy-four papers have appeared, 
in addition to the useful abstracts of papers from foreign 
sources. The usual diversity in the subjects treated is also 
observable :—Geology claims 16, mining engineering 13, 
mechanical engineering 9, mine ventilation, &c., 5, legisla- 
ture 2, applied electricity 2, explosives, &c., 9, coal. ship- 
ment 4, metallurgy 4, and nine unclassified papers. 

The paper, a “ Historical Sketch of the First Institute of 
Mining Engineers,” by Mr. Bennett H. Brough, the secretary 
of the Iron and Steel Institute, was read by the author, and 
was of particular interest in reference to the policy of federa- 
tion that this Institution has been advocating, and in show- 
ing how, more than a hundred years ago, mining engineers of 
eminence and reputation recognised the desirability of inter- 
communication between members of the profession of equal 
standing residing in different districts, so as to make known 
to one another and discuss the various practices in vogue, 
and in this way disseminate useful knowledge and put a stop 
to the haphazard fashion of working, general at that time, 
which resulted from the work being carried out at different 
mines in accordance with the accumulated experience of the 
one man directing matters, and under which circumstances 
assumed secrecy was often a cloak to ignorance, and in many 
cases to rascality also. The idea was duly promulgated and 
took a practical form in the founding of the Mining Society— 
Societiit der Bergbaukunde—in 1786, the prototype of the 
mining institutes of the present day, and the excellent 
statutes of which are duly set forth in Mr. Brough’s paper, 
inter alia. The subjects for study were physical geography, 
mineralogy, mining, and machine construction, ore dressing, 
mine surveying, history of mining and metallurgy. The 
qualifications were :—Members to be men of scientific attain- 
ments and practical miners and metallurgists. Associates 
might be theorists studying the sciences enumerated for the 
practical advancement of mining. Honorary members were 
to comprise amateurs and patrons of mining. Recognising 
the advantage of making the gathering ground of such know- 
ledge as extensive as possible, the Mining Society was made 
international, and membership was extended to distinguished 
mining men throughout Europe and America. The roll in- 
cludes James Watt; Peter Woulfi, of Woulff’s bottle renown; 
Rudolph Eric Raspe, mining engineer and author of ‘ Baron 
Miinchausen ;” Tennant, discoverer of osmium and iridium; 
Dr. Withering, who investigated natural barium carbonate, 
which was subsequently named “‘ Witkerite,” after him, these 
were amongst the members from Great Britain, and many 
well-known continental names are also recorded. Papers 
were printed in German, but might be written in Latin, 
French, English, Italian, or German. Two volumes of 
‘Transactions ’’ were printed, and copies of them are pre- 
served in the library of the Museum of Practical Geology in 
London. The death of the founder, coupled with the dis- 
turbed state of Europe, caused the Mining Society to pass out 
of existence, but it did excellent work during its brief exist- 
ence, and it is interesting to find that the organisation, with 
its extensive area of influence, that produced such results a 
century ago, has now its representatives in England and 
America collecting and disseminating useful knowledge 
throughout distant and divers regions. 

The President commented particularly on the wisdom and 
utility of one of the objects that is much overlooked now-a- 
days by members of mining institutions, namely, the record- 
ing of failures in the form of communications to the 
Society. ‘ 

“Further Notes on Pit Props,” by Professor Henry Lewis, 
of Newcastle-upon-Tyne, dealt not alone with the author’s 
further investigations, but also with the results obtained by 
Mr. Diitting, who is working under the auspices of a Royal 
Prussian Commission, inasmuch as the German Government 
fully realises the importance of the subject in connection 
with the prevention of falls of roof, and instead of leaving it 
entirely alone or to individual enterprise, as our Government 
does, has taken the matter in hand. Mr. Diitting’s experi- 
ments were prepared by crushing, in a hydraulic press, sound 
pit props as straight and as uniform in size as possible, vary- 
ing from 3ft. 3in. to 8ft. Sin. in length. It was found that 
normal props broke under an average load of 25 to 28 tons, 
under which the prop almost invariably gave way by buck- 
ling, even when the length was only equal to ten diameters, 


The experiments were tried on the followin i i 
with the results appended:— seit ithe 
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Columns a, b and ¢ are Mr. Diitting’s numbers 
being with unbarked timber, c with barked. tinbee “dvied 
fora week at 60 deg. Cent. Mr. Diitting has like. 
wise exposed props in intake and return airways of g 
mine, and has found that coniferous wood resists the decayin 
influences of a return air current far better than the wood a 
deciduous trees do; in fact, the rapid decay of oak props is 
the most startling feature of these results. With regard to 
premonitory indications of collapse in the case of the four 
woods, spruce gives the longest, Scotch fir coming next, then 
beech, and finally oak. In conclusion, it is considered that 
beech has been undervalued by mining engineers, while oak 
has been overrated. 
In discussion, the great importance of seasoning was dwelt 
on, & considerable increase in the durability being a highly 
significant factor, inasmuch -as it is computed that in the 
Midlands alone some 300,000 props, costing £10,000, are used 
per annum, and what is still more important, the stronger 
props would be a further protection against the most fre. 
quent of colliery disasters, the fall of roof. The establish. 
ment of seasoning houses for the storing of mine timbers 
artificial seasoning, and the appointment of a Committee to 
inquire into the whole matter, were respectively referred to, 
“The Working of the Boiler Explosions Acts, 1882 and 
1890,” by Mr. EK. G, Hillier, is a very exhaustive and 
thorough paper on the subject, in which all manner and 
kind of accident incident to a boiler and its accessories are 
duly considered, inasmuch as the word “explosion,” not 
being defined in the Acts, is made éo include them all, and 
as a result, many accidents are recorded and practically 
cocanted by the public as explosions that are not explosions 
at all, as shown in the following table, which, with others 
accompanies the paper :— ‘ 
TABLE I.—Showing the Number of Accidents Investigated hy the 
Board of Trade under the Boiler Explosions Acts, and the Number 
of Accidents that are Actual Explosions of Steam Boilers. 
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Another statistical table sets forth the nature of the acci- 
dents investigated under the Boiler Explosions Acts, and yet 
another, the causes of explosions of steam boilers; whilst in 
another, the types of the boilers that were reported in the 
Board of Trade returns are enumerated. The Acts, however, 
are recognised as having done much good in calling the 
steam user’s attention to his boilers, in stimulating inspection, 
and consequent improvement in the material employed, and 
the mode of construction. Prominent in these categories are 
the replacement of iron by mild steel, and drilling instead 
of punching the holes; for although steel has been observed 
to waste quicker than iron, the advantages it offers amply 
compensate for this disadvantage which, moreover, can be 
obviated in many cases. 

In further discussion it was pointed out that water, as a cause 
of accident to pipes, was frequently overlooked; the danger 
could only be counteracted by proper draining ; further, that 
although draining while steam was in the pipes might 
perhaps be done without much risk of accident with vertical 
pipes, it certainly could not be done without risk with hori- 
zontal pipes, where the surface exposed for condensation 
was considerable. That as regards accidents arising from 
deposits, purification of feed-water beforehand would be too 





costly for many consumers of steam, and treatment in the 
boilers was not advisable. Moreover, the desirability of 
having some arrangement to allow for expansion of pipes was 
generally admitted, although it was questioned in the paper; 
the author, however, was of opinion that copper was 
certainly inadmissible for such purposes when the steam was 
under ~— pressures. It was also stated that the high- 
pressure boilers of the present day prove themselves far 
safer than the low-pressure boilers of the days gone by; 
probably for the reason already stated, viz., better material 
and workmanship. 

Again, to obviate defective joints, the best practice has 
been found to be to have the joints faces true, so as to be able 
to use as little packing as possible. It was, too, specially 
noted as satisfactory that the relative number of boiler 
accidents, judging from the statistics of the last few years, 
was on the decrease. 

At the close of this discussion the meeting adjourned for 
luncheon, and the further business will be considered in & 
future issue. 








A NEw type of cast welded joint has been brought 
out in the United States by the Milwaukee Railjoint and Welding 
Company. This joint differs from other cast welded joints both 
in form and substance. It extends along the sides of the rail for 
about 15in., and projects out at the joint of the rail, but not below 
the rail. It is composed of both cast iron and steel, and is pu’ 
toe the track by cleaning a small space around the rail joint, 
about 2ft. square, down to the top surface of the ties and the rail 
ends by the sandblast. A steel sleeve, shaped so as to forma 
cavity around the rail ends, is then riveted upon each side of the 
rail at the joint. After the rail ends have been heated this sleeve 
is filled with meltediron, The latter fuses to the web and flanges 
of the rail and the steel sleeve, making a solid joint composed. of 
both steel and cast iron. This joint bas been successfully appli¢ d 
to a considerable length of line, 
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RAILWAY MATTERS. 
Anovt 3000 miles of railway were constructed in the 
United States last year. 
Tue length of railways belonging to the Brazilian 
Government is 2004 miles, 


Tue Illinois Steel Company has sold its entire output of 
steel rails for the year. This amounts to not less than 650,000 


tons. 
On the Midland and Great Western Railway of Ireland 
the existing 791b, rails are being replaced by metals weighing 
04 1b, per yard. 

Waaes in the locomotive departments of the English 
and Welsh railway lines increased 5°2 per cent. during the 
jast half-year, and the cost of coal was augmented by 18°0 per 


cent. 

Tue Board of Trade has recently confirmed an Order 
intituled South Norfolk Light Railway Order, 1898, authorising 
the construction of a Light Railway from Trowse in the county of 
Norfolk to Beccles in the county of Saffolk. 


One hundred all-iron houses have just been shipped to 
Mombassa, required for protection to the workmen employed in 
the formation of the Uganda Railway. They have been constructed 
by Messrs. Main and Co., Clydesdale Ironworks, Glasgow. 


Tur adoption of electric traction on the Manhattan 
elevated railway has resulted in a saving of 24 cents a car mile, 
As the number of miles run per year is over forty millions, it is 
expected that the saving in operating expenses alone will be one 
million dollars a year. 

'HERE are 27,797 miles of Russian railways in working 
order. Of this length 16,544 miles are managed by the Crown or 
by the State ; 8428 miles by companies ; 943 miles forming the 
T'rans-Caspian system are subject to the Imperial Ministry of War, 
and 1575 miles form the Finnish railway system. The length of 
railway in course of construction is 7433 miles, 


Tar State Railways of Denmark have a total length 
of 1089 miles, and of private roads there are 400 miles. United 
States Consul Blom at Copenhagen has reported that America 
cin compete with England and ae for the supply of rails to 
Denmark, both in quality and price. The rails weigh from 45 1b, 
to 75'b. per yard, and are secured by spikes. 


Tur directors of the Midland Railway, having 
observed that some of their servants are holders of the company’s 
stocks, have made it known that facilities will be afforded, free of 
expense, to any person in the company’s employment to make in- 
vestments of not less than £10 in each case in any of their stocks 
which are on sale at the time of the application. 


Tuk Copenhagen correspondent of a London contempo- 
rary devoted to commercial information notes that Denmark has 
recently placed an order for forty-one locomotives with the firm 
Ernesto Breda and Co., of Milan, Italy, and asks why Eaglish 
builders do not tender. The reason is not far to seek. English 
firms have already so many orders on their books that it is im- 
possible to guarantee delivery within a reasonable period. 


Tue Capell fan has been selected to ventilate the 
Hoosac Tunnel, and is being constructed by Mr. W. Clifford, of 
Pittsburgh, the licensee of the Capell fan in the United States, 
‘The fan will be 16ft. diameter by 8ft. wide, with double inlets. 
The guarantee is for 600,000 cubic feet of air per minute, which, 
irrespective of friction, means moving over 20 tons of air per 
minute, 13 cubic feet of air weighing, roughly, 1 lb. The power is 
to be electric, supplied by the North Adams Electric Company, 
Mass. 


Ir is stated that the Paris, Lyons, and Mediterranean 
Railway Company is about to construct an electric railway from 
Saint-Gervais-les-Bains to Chamounix, at the foot of Mont Blanc, 
It will be a metre-gauge line, intended both for passengers and 
goods, The current will be collected from a side rail, and a rack 
and pinion will be employed where the gradient is steep. The 
river Arve will furnish the necessary energy, partly from the 
station already existing at Chedde, and partly from three other 
power-houses which are to be built. The line is about 125 miles 
long, and crosses the Arve several times. 


A sMALL tool largely used in the shops of the Missouri 
Pacific Railway for burnishing the journals of car axles, crank 
pins, and similiar surfaces, consists essentially of a hard, tempered 
steel roller 4/,in. diameter, which is free to turn on a short shaft ; 
the shaft is mounted in a frame terminating in a steel bar, fin. by 
1}Sin., for insertion in the usual tool-post of a lathe. After the 
finishing cut is taken the journals are burnished by means of the 
roller until all tool marks are removed and a perfectly smooth, 
hard surface is formed. When using the burnisher the speed of 
the lathe should not be less than 200 revolutions per minute. 
Journals finished in this way are said to have greater wearing 
qualities and give less trouble from heating after being placed in 
service than surfaces finished by the more common methods. 


THE new Railway Bill announced by the President of 
the Board of Trade in the House of Commons recently, will deal 
not only with automatic couplers, but with the labelling of railway 
wagons on both sides, the braking of wagons on both sides, and 
the fitting of the steam brake to all goods engines, says 7ransport, 
Compulsion upon the railway companies in these matters, however, 
is not contemplated until after the lapse of a period of five years 
in the case of automatic couplers, and after the lapse of two years 
as regards the other improvements, all of which are recommended 
in the interest of the safety of railway workers, Even after the 
expiration of these periods the power conferred upon the Board of 
Trade to enforce the changes is to be discretionary, and regard is 
to be had to any special conditions in the traffic of any railway 
company. 

NEw locomotive wagon-building works are being started 
at Motherwell by a company just incorporated as the Motherwel 
Wagon and Rolling Stock Company, Limited, among the princi- 
pals being several gentlemen who have had lengthened practical 
experience in railway wagon building and repairing. Ten acres of 
ground have been fenced on the estate of Lord Hamilton, of 
Dalzell, in the Flemi n district, and adjacent to the main line 
of the Caledonian Railway Company, at a point where it is under- 
stood this company intends to carry out some et extensions 
with a view to facilitating its traffic in the Motherwell district. 
Tae work of construction and laying out the premises has already 
commenced, and the machinery and plant will be placed in posi- 
ion shortly. It is hoped that the new works will be in full swing 

y the month of April or May. 


WueN a train is rounding a curve, the ordinary loco- 
motive headlight points off into the surrounding country, and is 
useless, A mechanical engineer of a United States railway devised 
an attachment by means of which the light is maintained in line 
births Meas The light is ee on a beige rac yma is 
rotated through the proper angle by a cable ing around pulleys 
and leading fo the yen gat J of a man pee! air 
cylinder. The motion of the piston is regulated by a valve in the 
cab, the air pressure being taken from the air brake system. The 
headlight turns on inclines so arranged that when the headlight 
travels up the incline it will have bearings on the two weg on 
which it travels, The object of thisis to return the headlight to its 
normal position automatically when the air is released. The 


a American states that the device has been practically 
ested, 





NOTES AND MEMORANDA. 


AccorDINnG to statistics just issued by Lloyd’s Register 
of Shipping, 98°4 per cent, of the tonnage classed during last year 
was built of steel, and ebout 1°3 per cent. of iron. 


A course of three lectures will be delivered at the 
London School of Economics and Political Science, 10, Adelphi- 
terrace, by Mr. H. J. Mackinder, on the geography of certain 
o- railways—American, Trans-Siberian and Caspian, Cape to 
Jairo—-beginning March 10th. 


Ana.ysis of Natal coal, mined by the Natal Navigation 
Collieries, gives the following constituents: -81°373 per cent. of 
carbon, 5°447 hydrogen, whilst the evaporative power is 14°54, 
The coal is said to be free burning, comparatively free from 
sulphur, absolutely free from clinkers, and nearly smokeless. 
The company’s property covers an area of some 5000 acres, and 
the two seams now being worked are 4ft. to 7ft.thick. 


TuE use of barbed wire is increasing largely in Southern 
Italy. It is used for training vines, and is found of great service 
in keeping thieves out of the vineyards after dark. The vines 
being in many cases only a few feet apart, it is a matter of con- 
siderable difficulty to avoid the barbs even in the daytime, and at 
night it is practically impossible. ‘The wire need only be of the 
lightest kind, as the Jengths used are comparatively > fe and no 
cattle have to be contended with. 


THE summer meeting of the Institution of Mechanical 
Engineers in the present year will be held in Plymouth and Devon- 
port. The meeting will commence on Tuesday, July 25th, and 
will last four days. The arrangements for the spring meeting are 
as follows :—April 26th, Wednesday, annual dinner at Hotel Cecil : 
April 27th, Thursday, general meeting, President’s address ; April 
28th, Friday, general meeting. On Wednesday, May 17th, a con- 
versazione will be held in the new building. 


Tue Lancashire Electric Power Company’s Bill and 
the South Lancashire and Cheshire Electricity Company’s Bill, of 
which we gave an account in our issue of December 16th last, 
having failed to comply with Standing Orders, have been thrown 
out of the list for this session. This has also been the fate of the 
Bill of the Leicestershire and Warwickshire Electricity Supply 
Company, another measure on the same lines as the foregoing. 
It is a great pity that this should have occurred. 


Ir is stated that Messrs. Harland and Wolff intend to 
give an advance, commencing this month, to their iron ship- 
wrights and boilermakers, of 24 per cent. on piece-work rates, 
and a rise of 6d. per week on the wages of labourers. The effect 
will be, it is believed, to make the minimum wage of labourers 
18s. 6d. per week, and of platers’ helpers £1 lls. 5d. and 
£1 14s, 2d., according to their grades. This statement has given 
great satisfaction to the Queen’s Island employés. 


Tur German shipyards have now won the second place 
in point of output, being su by Great Britain alone. 
According to statistics just published by the Germanic Lloyd, no 
less than 528 vessels were on the stocks in German private yards in 
1898, the total gross measurement of which was 546,461 registered 
tons. Of these 333, of 208,835 tons gross, were finished and 
delivered in the course of the year, and of the 333 delivered 309 
were merchant ships, aggregating 181,102 tons gross, 97 of them 
being large ocean steamers, while the sailing ships only numbered 
seven, 


Tue utility of the work accomplished by the South 
Staffordshire Mines Drainage Commissioners was convincingly 
shown at their monthly meeting on Wednesday, when it tran- 
spired that their pumping engines have kept the Tipton district 
mines in workable condition since the opening of the year, in spite 
of an increase of a million gallons per day of twenty-four hours 
in the amount which, owing to the heavy rainfall, has had to be 
raised. For the four weeks ending February 22nd the Com- 
missioners’ seven steam pumping engines in the Tipton district 
have raised every twenty-four hours 8,846,212 gallons, or the 
enormous quantity of 39,491 tons. 


Tue total addition of steam tonnage to the Register 
of the United Kingdom during 1898 was 1,111,768 tons gross, and 
of sailing tonnage 29,053 gross tons, making altogether 1,140,821 
tons, an amount which has never before been equalled in one year. 
Of new vessels last year, 665 of 1,138,575 tons were added to 
Lloyd’s Register. On the whole, during 1898, the steamers on the 
Register of the United Kingdom have increased by 245 vessels, 
and 415,108 tons, while sailing vessels have decreased by 344 
vessels, and 205,815 tons. The total number of vessels on the 
Register has therefore decreased by 99, and the total tonnage has 
increased by 209,293 tons during the year. 


In the year 1898, the number of workpeople reported as 
killed in industrial accidents was 3955, or 75 less than in 1897, and 
196 less than in 1896, The number of workpeople employed in 
certain works covered by the accident returns is not known, and 
therefore as regards the 208 deaths that occurred in 1898 owing to 
accidents at these works no death-rate can be stated. The remain- 
ing 3747 fatal accidents occurred among 5,291,998 workpeople, or 
at the rate of about 71 deaths per 100,000 employed. In 1897, the 
corresponding death-rate was 72, and in 1896, 75 per 100,000, so 
that there has been, on the whole, a small decline in the death-rate 
“— industrial accidents in 1898, as compared with both 1896 
and 1897, 


TuE present high price of copper, which now stands at 
considerably more than 50 per cent. above its value this time last 
year, is giving a chance for other metals to encroach on its domain 
as a conductor of electric currents, Of these other conductors, 
aluminium has at present the most hopeful prospect. Thus, while 
it is practically three and a-half times lighter than copper, the 
pure metal has a specific conductivity of about 63 per cent. of that 
of copper. On this basis the American manufacturers of alu- 
minium estimate that for electrical conductors of equal conductivity 
aluminium at 1s. 24d. per lb. is cheaper than copper at 7d. As far 
as we know, says the Hlectrical Engineer, aluminium at present has 
only been used for overhead conductors, An insulated strand of 
aluminium will have to compare favourably with the ordinary 
copper insulated cables, and in this respect more insulation will be 
required for the aluminium. Still, if the present high price of 
copper keeps up, and aluminium decreases in cost, as it should do, 
there will be keen rivalry between the two metals for use as electric 
conductors. 


A uiTte bit of gold, it appears, often plays an impor- 
tant part in ensuring the efficiency of British steam engines 
abroad, a subject with which we dealt in our February issue. 
A correspondent of the British Trade Journal, in relating the 
following illustration of this fact, remarks :—‘‘ What I tell you is 
absolutely true, and came under my own notice. A big firm made 
an electric light engine for Italy. The engine was erected and 
started, but the purchasers would not pay for it, and said that the 
cylinder was defective. The maker sent one of his leading men 
out to Italy, at great expense. In his letter to the principal he 
said that he had found the defect. It was a ‘ blow hole ’ one milli- 
metre in diameter, and about the same indepth. ‘ It is all right,’ 
he added ; ‘I have stopped the hole with a bit of gold. They 
think great things of the engine and have sent on a cheque.’ 
‘The bit of gold’ was two sovereigns handed to the inspector 
employed to pass the engine for the purchasers. Of course, people 
don’t like to state the facts; but the truth is that English engi- 
neers are looked on as a prey, and the amount of ‘ tipping’ that 
has to be done is enormous, This is a principal reason why no 
guarantees will be given. ” 





MISCELLANEA. 


An International Exhibition of Acetylene Gas will be 
held in Budapest in May next in connection with the second Inter- 
national Acetylene Congress. The fine Industrial Palace will be 
utilised for the show, and gold and silver medals wil! be awarded. 


In his report to the Rivers Committee on the cost of the 
Manchester sewage scheme, Mr, Latham, M. Inst. C.E., says the 
cost of the proposed bacteria beds, consisting of sixty acres, with 
all necessary adjuncts for dealing with the sewage from 600,000 
persons, together with the storm water, will not exceed the sum of 

? 

Tue Russian Imperial Ministry of Ways and Communi- 
cations has recently ordered at the Cockerill Works at Liége a 
dredger for use in the shallow reaches of the river Volga. This 
dredger will be the largest in the world ; it is to be built on the 
American system of Boetz with an indicated horse-power of 
10,000, and will cost £95,750. 

Ow1ne to the increase in the population of Forest 
Row, Sussex, Mr. E. Bailey-Danton, M. Inst. C.E., of Westminster, 
has been instructed by the Rural District Council of East Grin- 
stead to report upon the best means to be adopted for the sewer- 
age and sewage disposal of the district, in combination with 
Ashurst Wood. [is estimate amounts to £14,040. 


THE proposal made by one of the members of the 
London County Council on Tuesday last to offer a reward of £1000 
for a ae apparatus suitable for modern private 
grates was defeated. The circumstance recalls to mind an exhibi- 
tion of smoke-consuming grates which was held some years ago in 
London, the promoters of which were fined for emitting black 
smoke, 

A DEPUTATION, consisting of the chief engineers of 
two of the largest towns in Belgium, accompanied by a university 
professor, recently came to this country to pay a special visit to 
the septic tank sewage disposal works at Exeter. The visitors are 
said to have been exceedingly pleased with what they saw, and the 
probable result will be the adoption of the system for some im- 
portant towns in Belgium. 


A LarcE factory for nails and screws has been established 
under the title of the Societ’ Metallurgica Italiana in the immediate 
neighbourhood of Naples. This company took over the plant and 
buildings of a smaller concern, the Viteria Italiana, and has con- 
siderably extended them. No report of its output will be 
published till next spring, but it is very sanguine of monopo- 
lising the Italian nail and screw trade, which has hitherto been 
supplied by goods imported chiefly from Germany. Unless 
prevented by taxation, this factory, says Mr. Consul Neville-Rolfe, 
in his report on the trade of Naples and Southern Italy, should 
form an important concern in a few years. 


A proposaL to appoint a committee to consider the 
question of lending £250,000 to the Manchester Ship Canal Com- 
pany for ten years without interest was recently brought before 
the Salford Town Council. The proposal that a committee be 
formed received little support, and was lost, several members 
stating that in the past the Canal Company had favoured Man- 
chester at the expense of Salford. On the other side, it was con- 
tended that the construction of the canal had largely added to 
the prosperity of Salford, and greatly increased the ‘rateable 
value of the borough. The quarter of a million is required to 
complete the dock equipment of the waterway. 


Tue largest cargo of cotton which has ever been brought 
to the port of Manchester in one ship was successfully piloted up the 
Manchester Ship Canal on Monday last. The vessel in which the 
cargo was brought from Galveston was the Samoa, measuring 
465ft. long by 52ft. beam, or 3ft. longer than the Manchester City, 
which recently held the record as being the largest ship which 
has navigated the canal. The Samoa’s cargo comprised 19,758 
bales of cotton, 600 tons of lead and spelter, and 40 tons of flour, 
Owing to the recent phenomenal weather she was a week overdue. 
On her voyage across the Atlantic the Samoa broke her steering 
gear, and lay for three days while repairs were effected. 


THe Mersey Dock and Harbour Board has adopted 
the recommendation of the Works Committee to construct two 
new graving docks, one of 1000ft. long at the north end of the 
estate, and the other of 650ft. at the south end, and to carry out 
other works which in the aggregate are estimated to cost nearly a 
million of money. The Board, in order to also encourage the use 
of the Birkenhead Docks, proposes to expend about £200,000 in 
widening and deepening the entrance to the Alfred Dock so as to 
admit vessels of the largest class likely to be constructed. It is 
expected that the entrance will be about 100ft. wide, and various 
other improvements will be made to bring the dock up to date. 


THE exceedingly bad foundation for the roadway along 
the Thames Embankment is the cause of considerable expense. 
For two or three weeks every year this great thoroughfare between 
east and west is ‘‘up.” Thousands of cartloads of stone and 
gravel are deposited on the road, which is finally rolled out, pre- 
senting a smooth, and apparently, impregnable surface. But ina 
few months it is broken up, holes begin to appear, and the pro- 
digiously costly work has to be done over again. What becomes of 
the hundreds of tons of materia] ? Excavations recently made by the 
County Council solve the mystery. They disclose stones and gravel 
toa depth of 12ft. Rescued from the encroachment of the river, 
the Thames Embankment is, for the most part, an artificial mound, 
its foundation resting where the river once flowed and ebbed. 
Through the comparatively soft ‘“‘made ” ground the gravel sinks ; 
when it is going to stop isa matter of close concern to the London 
ratepayers. At present there is, says the London correspondent 
of the Scotsman, no sign of the cessation of the movement. 


A LAMENTABLE accident attended the trial trip of a 
Daimler motor wagonette at Harrow on Saturday last. The out- 
ward run from London to Harrow had been successfully accom- 

lished, but on returning, and when descending a sharp gradient 

nown as Grove-hill, ‘‘ Dangerous for Cyclists,” the driver—a man 
of considerable experience—lost control of the vehicle, and in 
trying to turn a right angular bend at the foot of the hill the car 
was overturned, the driver being killed on the spot, and several of the 
passengers were injured, one having since succumbed. At the 
inquest held on Wednesday an eye-witness of the accident said 
the rubber tire first flew in the air and the car then turned com- 
pletely over, the occupants being thrown cut in all directions, A 
piece of a spoke was produced, and Mr. Greenhill, the manager of the 
carriage department of the Army and Navy Stores, declared the 
wood to be a very bad sample. The jury returned a verdict of 
accidental death, and added that the wood the spokes were made 
of was of inferior quality, and not sufficiently strong to bear the 
strain put upon it. 

ToBoGGANING is carried on on the Manitou and Pike’s 
Peak Railway by the officials of the road. The vehicle employed 
is placed on the rack rail, and consists essentially of a plank 3ft. long 
by 12in. wide. Along the middle of the cnbautie a cleat fits 
between the rack bars and so keeps the toboggan from shifting 
sideways. On either side of the rack bars are brake-shoes which 
can be brought into clamping action against the sides of the rack. 
The brake is operated by a lever which the rider holds within his 
grasp. To prevent undue wear of the plank where it bears on the 
top of the rack, there are strips of steel secured to the lower side, 
and to keep the slide from capsizing, a bar of iron extendson both 
sides to rest on the top of the ordinary rails, bearing and sliding 
on the smooth surface all the way. The front end of the plank 
has a rest for the rider’s feet. The rider has simply to sit upon 
the to n and hold the brake lever in his hands to regulate the 
speed of descent. This may be as rapid or as slow as the rider please 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna. 
F. A. Brocknavs, 7, Kumpfyasae, Vienna I. 
CHINA.—KELLy anp Wats, Limirzp, Shanghai and Hong Kong. 
FRANCE.—Boyvkav AND CuEevILuet, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 
A. TWEITMEYER, Leipzic. 
F. A. BrockHaus, Leipziec. 
INDIA.—A. J. CompripGk AND Co., Explanade-road, and Railway Book- 
stalla, Bombay. 
ITALY.—LogscHER AND Co., %i?, 
Bocca Ferxs, 7's in. 
JAPAN.—Ketty anp Watsu, Limirep, Yokohame. 
Z. P. MaRuya AnD Co., 14, Tovi Sauachone, 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—Gorpon anv Gotcn, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-sticet, Capetown, 
J.C. Juta & Co., Cupctoirn, Port Elizabeth, and Johanneslurg, 
AUSTRALIA.—Gorpon anp Gorcu, Queen - street, Melbourne; George- 





Corso, Rone. 


Nihonbashi 


Tokyo, 


street, Sydney; Quecn-atreet, Brisbane. 

R. A. Taompson anv Co., 130, Pitt-stvect, Sydney ; 362, 
Little Collins-atveet, Melbourne; 7, King William-st rect, 
Adduide ; Edward-strect, Brisbane, 


TURNER AND Henperson, Huat-strct, Sydacy. 
NEW ZEALAND.--Upton anp Co., Aveklaad. 
Craia, J. W., Napier. 
CANADA.—MonTrREaL News Co., 386 and 288, St. Jancs-stiect, 
Toronto News Co., 4.2, Youge-street, Tovonto, 
UNITED STATES OF AMERICA.—InTERNATIONAL NEWS (0., 82 und 30, 
Duane-atveet, New York. 

Supnscription News Co., Chicago. 
STRAITS SETTLEMENTS.—-Ketiy anp Wa su, Limirep, Siagapovr. 
CEYLON.—WiavaRTNa AND Co., Colombo. 
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SUBSCRIPTIONS. 


Tue ENGINEER can be Sad, Bes order, from any newsagent in town or 
country, at the various way stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) . £1 98. Od. 


I f credit occur, an extra charge of two shillings _ sixpence per annum 
will be made. Tue ENorvesr is registered for transmission abroad. 


A complete set of Taz ENGingER can be had on application. 


In of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Forei Subscribers paying in advance at these rates will 
receive Tak Enoingkr weekly and post free. Subscriptious sent by 
ert an Order must be accompanied by letter of advice to the 
Publisher. 


Tain Paper Copres— 
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WO ks udu ce cc ue. 00 4 8 £1 168. 0d. 
Taick Paper Copizs— 
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(The difference to cover extra postage.) 
ADVERTISEMENTS. 


“7” The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be a by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ ordinary” and ‘‘ special” posi- 
tions will be sent on application. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. ow 
letters to be addressed to the Editor titer a | Tak ENGINEER. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and exuius confusion we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

#,# All letters —— for insertion in THe ENGINEER, or containing 

should the name and address of the writer, 
not necessarily ring publication, but as a proof of good faith. No notice 
whatever can be taken of Yy 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES, 


C. 8. (Manchester).—Apply to Sir ir Hugh Owen, K.C.B., Permanent 
Secretary of the Local Government Board, Whitehall, 8. W., for in- 
formation. 

R. T. T.—We are not aware of any skew arches having been built of con- 
crete either at home or abroad. In fact, no concrete arches of any 
span worth mentioning have been as yet constructed in England. The 
new Vauxhall Bridge will be the first of the kind. There is no treatise 
on the subject, but you will find it thoroughly well investigated in a 
series of articles in our contemporary, the Building News, for the year 
1897, 








INQUIRIES. 


BOX-MAKING MACHINERY. 
The machinery required by our Italian correspondent, referred to in 
our issue of February 17th, ix for making boxes in one piece for preserv- 
ing tomatocs, 





FOREIGN ENGINEERING BOOKS. 

Sir,—Will any reader kindly recommend and give pames of any engi- 
neering books or circulars published in the three languages, French, 
Spanish, and Portuguese, either together or separately 7 

South Hackney, February 26th. ALco. 








MEETINGS NEXT WEEK. 


Tue InstiTUTION oF Junion Enocingers.—Saturday, March 11th, Con- 
versazione at the Westminster Palace Hotel. Reception at 7 p. 2 - the 
President, Sir W. H. White and Lady White; the Chairman, . A. 
Joy, and Mrs. David Joy. 

Society or Enoineers.—Monday, March 6th, at 
Royal United Service Institution, Whitehall. Pa 
Country and the Mandalay Railway,” by Mr. E. 
Inst. C.E., Executive Engineer, Burma Railway. 

Tue InstiTuTIon oF Crivit Enoingers.—Tuesday, March 7th, at 
8 p.m., Ordinary Meeting. Papers, ‘‘ Water-tube Boilers for Marine 
Engines,” by Mr. J. T. Milton; ‘‘ Recent Trials of the Machinery of 
Warships,” by Sir A. J. Durst mn, K.C.B., R.N., M. Inst. C.E., and Mr. 
H J Oram, RN., M. Inst. C E.—Friday, March 10th, at 8 a=, Shen wer neat 
Meeting. Paper, The Construction of the Elan A ,B g 
Waterworks,” by Mr. H. Lapw. rth, Stud. Inst. C.E. 

Roya. Institution or Great Britatn.—Friday, March 10th, at 9 p.m., 
Discourse on “Measuring Extreme Temperatures,” by Prof. H. L. 
Callendar, M.A., F.R.S.—Afternoon Lectures at 3 p.m.: Tuesday, March 
7th, “The Morphology of the Mollusca,” by Prof. E. Ray Lankester, 
M.A. LL.D., F.R.S.; Thursday, March 9th, “ English Pl sshoures in the 
Sixteenth, Seventeenth, and Eighteenth Centuries,” by Mr. William 
Poel ; Saturday, March 11th, “The Mechanical Properties of Bodies,” by 
the Right Hon. Lord Rayleigh, M.A., D.C.L., LL.D., F.R.8. 

Society or Arts.—Monday, March 6th, at 8 p.m. Cantor Lectures. 
Four Lectures on ‘‘Cycle Construction and Design,” by Mr. Archibald 
Sharp, A.M. Inst. C.E. Lecture III.: Driving gears—Length of crank— 
Block’ chain—Roller chain—Chain wheels—Bevel gear—Lloyds’ cross- 
roller gear—Compound gears—Two-speed gears—Free pedals—Tricyc ~ 
axle.—Wednesday, March 8th, at 8 p.m. Ordinary Meeting. Pa 
“Cornish Mines and Miners.” by Mr. J. H. Collins, F.G.8.—Thu: 
March 9th, at 4.30 p.m. Indian Section. Paper, ‘ ‘Leprosy in India,” 
by Mr. Bs Acworth, C.1.E., Late Government Municipal Commis- 
sioner for the City of Bombay. This meeting will be held at the Imperial 
Institute. 


7.30 p.m., at the 
r, ‘The Shan Bill 
ynter Wagstaff, A.M. 











DEATH. 


On the 24th February, at his residence, Southbourne Lodge, Christ- 
church, Hants, and formerly of Queen Anne’s-gate, Westminster, after a 
long illness, James WALLACE Peoas, C 
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GOVERNMENT AND ACCIDENTS. 


On Tuesday night Mr. Ritchie obtained leave to bring 
in the Government Bill to extend and amend the Regu- 
lation of Railways Act. The Bill is intended to render 
the use of automatic couplings compulsory at the end of 
five years; steam brakes are to be fitted to all locomo- 
tives at the end of two years. The Bill further deals 
with truck brakes, labels, and passenger communica- 
tion. We have so recently spoken about automatic 
couplings that we shall say nothing further now. 
In a well-known and pretty picture a little child is 
seen chasing a butterfly to the edge of a precipice; a 
guardian angel with outstretched hands protects the 
child, and averts a fall. A not inconsiderable political 
party would have the Government play the part of the 
angel and save the British public in general, and the 
British workman in particular, from accident and death. 
The intention is excellent; the theory fallacious; the 
assumption on which it is based erroneous. So much has 
often been said before, so much will have to be said again, 
not once, but repeatedly. Attention is being drawn to 
the subject by not only Mr. Ritchie’s Bill but by 
certain other Bills which will, it is intended, be 
brought forward soon after Easter, if not indeed before. 
One, for instance, proposes that every steam boiler shall 
be examined by Government inspectors not less than five 
times ina year. The discussion on automatic couplings 
—to which we referred in our last impression—affords 
another example of the intentions of members of the 
House of Commons, who see in legislation a panacea for 
a multitude of industrial ills. 

It is, perhaps, useless to say that a Government can do 
little or nothing to prevent loss: of life or. limb after a 
certain point has been reached. It will be argued that 
this may be true, but that in this country we have not 
nearly attained the limiting line. The argument is suffi- 
ciently plausible to entitle it to consideration, and it is 
worth while to try and settle whether legislation is or is 
not the best way to prevent the casualties which befall 
men in the pursuit of their avocations. It is necessary, 


first, to understand what it is the advocates of legislation 
propose todo. Let us take the forthcoming boiler inspec- 
tion Bill as an example. 


It is held by its advocates 





that a loss of life and limb now takes place which 
could be prevented by the interference of Government 
inspectors. We shall not waste space by adducing various 
well-known and more or less hackneyed replies. Our 
contention is simply that no amount of legislation, or 
Government inspection, can prevent the occurrence of 
very dreadful accidents. In the first place, because the 
causes do not come within the ken of a Government 
inspector; and, in the second place, because they are for 
the most part brought about by the negligence or care- 
lessness of men who have the strongest incentive known 
to human nature to take all the precautions possible to 
prevent them. Let us cite, for example, a class of 
accident which is of almost daily occurrence in 
the mercantile marine—we refer to leaks at man- 
holes. How, for example, could legislation deal with 
the case of the steamer Isobel? As luck would have 
it no one was killed. The Board of Trade report tells us 
that a portion of the jointing material of the starboard 
bottom manhole door was forced out, and through the 
opening thus formed the contents of the boiler were 
ejected, filling the engine-room and stokehold with steam. 
The pressure of steam in the boiler at the time of the 
explosion was about 120 lb. per square inch. The 
asbestos and rubber solution ring forming the joint, 
which was originally about }in. thick by ljin. broad, 
proved when exposed to heat to be of a pulpy nature, and 
the spigot of the door being a slack fit in the manhole, 
part of the jointing material was blown out, where there 
was fully }in. of clearance between the spigot and the 
mouthpiece. Next we have the case of the City of 
Vienna. This is a large steamer carrying passengers, 
and engaged in the Indian trade. She has four boilers 
worked on the Howden system, and she is under the 
inspection of the Board of Trade and the British Cor- 
poration. On the 1st of September an explosion occurred 
while the ship was in the Clyde, and two coal trimmers 
were killed. About four inches of the jointing material 
of a sludge-hole door was blown out, and through the 
opening thus formed the boiling water escaped into the 
boiler-room, causing the death of two coal trimmers. 
The explosion was due to the nuts not having been 
screwed up sufficiently to nip the jointing material. 

Many of our readers will see that the list could be 
extended without the least difficulty. Take, again, that 
class of accident in which steam pipes fail. The results 
are usually peculiarly dreadful, and for the most part 
they take place in ships which are surveyed by the 
Board of Trade and Lloyd’s. Can it be for a moment 
supposed that any possible legislation could reduce the 
number of these catastrophes? We lave heard it said 
that this may be all quite true of marine boilers, but that 
it is not true of land boilers. We believe that it is 
absolutely true, generally, and we shall endeavour to 
show why in a moment; but we must first point out 
that there are numerous explosions which no conceivable 
Act of Parliament could prevent. Look, for example, at 
the Barking explosion. That was beyond all doubt due 
to causes which were entirely beyond the control of 
Parliament—a fact that will be rendered very apparent, 
we have no doubt, by the Board of Trade report. We 
have said above that we believe that the proposition 
that further legislation would be useless is true, not 
only particularly, but generally. It is but too certain 
that a number of boiler explosions take place which 
could be avoided by more careful inspection. But, as a 
matter of fact, in all such cases responsibility is brought 
home to some person or persons, under the Boiler Explo- 
sions Acts of 1882 and 1890, and legislation can take but 
one step further—often proposed in our pages—which 
consists in always assuming, when a fatal boiler explo- 
sion occurs, that some person or persons are guilty of 
manslaughter, and must prove that they are not. But 
we are not rash enough to imagine that any legal enact- 
ment of the kind would totally stop boiler explosions. 
The law of England is broken every day, and boiler 
legislation would be no exception to the rule. In France, 
Germany, and Austria, Government inspection is carried 
out with a precision and thoroughness which seem to 
leave nothing to be desired ; but they have not prevented 
the occurrence of many of the most disastrous explosions 
on record, as, for example, that at Prague, which we 
illustrated in our impression for February 17th. 

Another class of accidents, which appear to be totally 
unpreventable, occur on our railways. The most perfect 
signalling system in the world can do no more than 
impart information. Unless that information is treated 
with due attention, it can effect nothing. When, for 
example, a driver runs past signals at danger, the signals 
cannot be held responsible for the consequences. What, 
in such cases, would Parliament do? The driver risks 
his own life; there is no possible penalty that could be 
inflicted which would terrify him into caution. Take, 
again, the man who in a fiery mine lights his pipe; how 
can legislation do more than it has done to put a stop to 
his recklessness ? 

We do not say that there are not certain classes of 
accident the occurrence of which might be reduced by 
legal enactment ; but we do say that the reduction would 
be due to what amounts in practice to a prohibition of 
particular operations or avocations altogether. Indeed, 
it is but just to some of our legislators to say that they 
seem to be quite willing to go thus far. Manufacturing 
operations which are attended with any risk they are 
willing to stop altogether. It is difficult to find fault 
with those who pose as humanitarians, because we 
incur the danger of being told that we are of those who 
see no wrong so long as money is being made. Notwith- 
standing, we venture to maintain that grandmotherly 
legislation is opposed to the national character. 


THE POSITION OF COPPER AND TIN. 
ConsuMERs of copper and tin have recently seen a 
marked rise in the price of these metals, and though 
there has been a relapse in the second, quotations still 
show a very decided increase upon those which ruled a 
few months back, and in regard to the first it is by no 
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means certain that high-water level has yet been reached. 
The explanation is to be found, of course, in the growing 
consumption of both copper and tin in industrial enter- 
prises, coupled with a decline to a dangerous point of 
the world’s visible supplies, as a consequence of the 
discouragement afforded by the previous low level 
of prices. Both metals have been rushed up to a height 
greater even than the circumstances warrant by specula- 
tive activity, which is likely to remain an unusually 
important factor in the situation until the normal is 
again reached. Copper especially has been influenced in 
this manner by the operations of American “ bulls,” and 
by persistent reports, sent across to frighten dealers on 
this side, of efforts. to consolidate all or a majority of 
the American producing interests into one gigantic 
“combine.” The situation seems to call for a little 
detailed consideration, because, if this combination is 
effected, we may say good-bye to cheap copper for a con- 
siderable time to come; until, in fact, the production in 
other countries is raised to such an extent as to make 
the industrial world much less dependent than it now is 
upon the United States for its supplies. The average 
man knows in a vague sort of way that at present a 
considerable proportion of the annual copper supply of 
the world comes from America, but he does not know 
exactly what that proportion is. In 1897, the last year 
for which authoritative figures are as yet available, that 
country produced 216,108 tons out of an aggregate of 
396,728 tons, or considerably more than one-half. The Rio 
Tinto, Tharsis, and other mines of Spain and Portugal con- 
tributed 54,060 tons, leaving for the rest of the world 
126,560 tons. The total output of copper has gone up 
year by year, in spite of prices which have frequently, as 
regarded from the miner’s point of view, been very un- 
satisfactory ; but it has not increased at such a rate as 
would have been induced by a better range of values. 
The consumption for many years just about kept pace 
with the production—had it been much ahead we should 
have had higher prices sooner to operate as a stimulus 
to further mining activity. It is only very lately, how- 
ever, that the developments in electrical and other indus- 
tries have led to a sharp growth of consumption, causing 
it easily to outstrip production ; and it is mainly because 
they have been able to work economically, that the mines 
of Lake Superior, Montana, and Arizona, have contrived 
to come in at the finish, as it were, and give their share- 
holders so excellent an account of themselves, while many 
other mines, richer in metal but more costly to work, 
have been forced by the poor return to relinquish opera- 
tions. In the middle of the past month standard copper 
was quoted at £74 per ton. This marks a great rise 
upon the average of £40 2s. 6d. for 1894, and the average 
of £49 Os. 10d. for 1897 ;and naturally the gradual rise 
throughout last year has set the owners of copper 
properties working for all they are worth to produce more 
ore and more metal in order that they may participate in 
the advantages going about. The increase for America 
for 1899 is given in one estimate as 26,000 tons, and in 
another as 44,000 tons. Probably the first is nearer the 
right mark, and if we allow 24,000 tons for Spain and 
Portugal, Chili, Japan, Germany, Australasia, Mexico, 
and all the others, we arrive at a world’s output approxi- 
mating to 447,000tons. One ofthe leading trade authori- 
ties states that the increase in the production during this 
current year as a resultof the high prices will be fully 75,000 
tons as compared with last year. On this basis we get 
an aggregate for 1899 of over 520,000 tons. It does not 
appear, in spite of the growing demand for copper, that 
the world has need at present of this quantity, and it 
can be understood therefore why many of the leading 
mining companies are opposed to the present inflation 
of values, they anticipating later on a great reaction, to 
be followed by a lengthy period of low prices and increas- 
ing stocks. It is true that the mid-monthly stocks show 
a further fall, thanks to smaller receipts from America— 
4709 tons for the fortnight against 10,616 tons for the 
month of January and 14,225 tons for December. Now, 
if the increased output of copper in the States last year 
was anything like the quantity reported, this means 
either that America is consuming a phenomenally large 
amount of the metal, or else that consignments are being 
kept back in the interests of the gentlemen who have been 
engineering the ‘“‘ deal’’ of which we have heard so much. 
While we are prepared to accept the word of those who 
tell us that the metal trades on the other side are 
enjoying a period of great briskness, we rather incline 
to accept the second alternative explanation of the 
diminished receipts. 

If there is something after all in what we have 
been told about the Standard Oil-Sugar Trust 
Copper Company, copper users are threatened with a 
serious menace. For a fusion of interests controlling 
about 250,000 tons of copper per annum would ob- 
viously possess power —of which, by the way, it 
would probably not fail to make full use. But the 
natural law of trade might upset its calculations. 
High prices have induced a smaller consumption, users 
not caring to buy far ahead of requirements, while they 
have stimulated production. There are plenty of copper 
deposits in other parts of the world which yield a hand- 
some profit at £70 per ton, but which yielded scarcely 
enough to make it worth while developing them when 
quotations were as low as £49 or thereabouts, and it can 
only be a matter of a year or two at the most when 
assuming the American ‘‘combine’’ keeps up the price, 
the markets of Europe will be flooded with copper. While 
the immediate outlook, therefore, is not over bright, it is 
possible to see compensation looming at no very great 
distance ahead. or there is no question about the 
ability of the other producers greatly to enhance their 
several outputs under stress of such encouragement as is 
afforded by present prices. In Chili, Mexico, Russia, 
Canada, Japan, the Cape, Australasia, Germany, and 
several other countries, are mines which have been slack 
in production of late years, simply because of poor prices. 
Only the first two, perhaps, have in themselves poten- 
tialities equal to those of America, but the others col- 





lectively are powerful enough to spoil any proposed corner 
by the American syndicate. 

The high price of tin has also served to stimulate pro- 
duction, though not so far, it would appear, to the same 
extent as in the case of copper, and the situation here is 
therefore somewhat less reassuring. In February, 
prices reached £114 per ton, compared with £86 2s. 6d. 
on December 31st last, £63 on December 31st, 1897, and 
£58 7s. 6d. on December 31st, 1896. The total produc- 
tion last year is estimated by Messrs. Ricardand F'reiwald 
at 72,595 tons, inclusive of about 11,150 tons which went 
straight into consumption; and it compares with 73,566 
tons for 1897, 79,638 tons for 1896, and 80,249 tons for 
1895. If we deduct supplies going direct to consumption, 
we get a statistical total of 61,444 tons for last year, 
against 59,900 tons for 1897—when the shipments from 
the Straits fell away by over 5000 tons—63,777 tons for 
1896, and 64,101 tonsfor 1895. The deliveries last year of 
tin included in the statistics were 10,000 tons in excess of 
the production ; to be precise, they reached 71,465 tons, 
against 62,990 in the preceding twelve months, 61,387 
tons in 1896, and 59,529 tons in 1895. The big increase 
is attributable in the main to increased takings by 
the United States, consequent, we may suppose, upon 
the growth of tin-plate manufacture in that country. 
The visible supply at the end of December was no 
more than 19,078 tons, compared with 29,099 tons 
a year earlier, and 32,189 tons two years earlier. We 
need not apologise for giving the reader this succession 
of figures, because they furnish the key to the present 
situation. The trouble is that the evidences of increased 
mining activity have not as yet had time to become 
apparent, and no sudden accession of stocks is therefore 
to be looked for. It was when supplies threatened to 
reach a dangerously low level that the price of the metal 
took its upward bound; it is because that fear is still 
operative that the price keeps to-day in the neighbour- 
hood of £110. Ultimately, of course, enhanced prices 
must lead to an increase of production. With tin, as 
with copper, there is no question of the world’s ability to 
add to its present supplies, if only a little time be given 
in which to do so. Not only in the Straits, but in 
Australia and other parts are mines, alluvial and veinous, 
which have not been worked to their full capacity because 
of the disabilities, but which are tolerably certain to be 
brought to that condition if prices will only keep favour- 
able. The main factor in the situation just now is the 
increased demand for America. That country’s require- 
ments, and those in a smaller way of the Continent 
have more than compensated for the decline in the ship- 
ments to London, and it looks very much as though they 
will keep pace with any increase in the output for some 
time to come, unless that increase becomes more con- 
siderable than it has done so far. The moral is that a 
return to £56 tin is rather a long way off. At the same 
time, as there has been a certain manipulation of the 
market—something very like the manufacture of a 
statistical position—the price may very well go below the 
present level. 

ELECTRIC TRAMWAY DEVELOPMENT. 


In the attention now being paid to electric traction on 
tramways throughout this country there is one im- 
portant matter which would seem to be in danger— 
temporarily at least—of becoming overlooked. We 
refer to what may be termed the economic aspects of a 
line’s development ; the questions involved in popularis- 
ing a service, increasing traflic, and generally promoting 
an efficiency which shall touch the public directly. 
With the advent of electric propulsion on our street cars 
a whole set of conditions obtaining under the régime of 
horse, steam, and the little cable traction that we have, 
is being swept aside, so that we are brought face to face 
with a range of possibilities previously non-existent in 
English experience. Such being the case, it is reasonable 
that some of the factors which elsewhere have contri- 
buted largely to the immense success of electric tram- 
ways should receive consideration here from those who 
are responsible for the administration of our new 
services. We start with the advantage of knowing what 
others have done and are doing; it remains that some 
enterprise and confidence be not wanting on our part to 
utilise to the best advantage this experience. Briefly 
stated, the essential condition to be complied with is a 
full recognition of the very high status that an electric- 
car service can and should have—what an American 
writer has happily termed—its ‘superior social grade.” 
Hitherto the British tramway ideal has not been of the 
most elevated kind, though, indeed, the opportunities 
for passing mediocrity can scarcely be said to have 
existed. With electric traction the scope available is 
enormously increased, but something more than the 
adoption of this power is required if the maximum of 
benefit is to be obtained. Beyond the mechanical is the 
human or managerial factor, which must always be writ 
large in the results attained. The world’s tramway 
standard of to-day has been carried to a high position, 
and in this country we cannot afford to remain longer 
behind the front rank of those seeking to carry it still 
higher. To a few, at least, of the points which, though 
individually they may seem of minor import, are in 
reality of much consequence, we desire to draw attention, 
believing that a due regard for them will materially im- 
prove the prospects and elevate the character of British 
services, 

In the populations of all our cities there lies latent a 
surprisingly large amount of traffic which horse or steam 
traction has never succeeded in touching. Not altogether 
that great numbers of people never use a car—though in 
certain cases this would well apply—but that the use 
they do make of trams is of the most limited nature. 
That traffic can be created, so to speak, is indisputable, 
and herein lies the great scope for the electric service. 
The result of running numerous cars at close intervals is 
invariably the same. It induces riding—much of it the 
profitable short-distance journeying—as few other things 
will, Every car that passes a man walking down the 





street is a persuasive agent, and the closer the intervals 
between each appeal made, the sooner does he yield, 
The first, or the second, perhaps the third or fourth may 
be disregarded, but he is not proof against the constant 
repetition of the unspoken invitation, and his education 
in this respect once begun is quickly completed—the 
riding habit is acquired. Next to frequency of running 
comes the need for speed. Considered only on account 
of its attendant economy of working, its value in increas. 
ing the net earnings is too great to be disregarded, 
Under the Board of Trade regulations seven miles per 
hour, including stops, is about the limit within most 
towns, and probably will remain so in every case where 
narrow and winding streets have to be negotiated. But 
even this speed, though not great, is from two to three 
miles per hour better than horse traction; and, stil] 
more, where there are hilly roads. It is in those districts 
outside the central parts of towns, where streets are 
wider and more symmetrically arranged, where tratftlic is 
not congested, so that clear running is possible, that 
speeds may be expected to become in time even higher 
than the rates at present sanctioned. Public opinion js 
the ultimate arbiter, and all experience goes to show that 
with improvements in transit facilities there inevitably 
arises a demand for quick locomotion. The policy of 
fostering this demand should not fail to receive intelligent 
attention ; an increased capacity of plant and a cheaper 
car-mile are the outcome. 

The next step in betterment is the rigorous observance 
of a very high standard in the direction of comfort and 
appearance. English tramways have been sadly deficient 
in both these respects, so that to reach good modern 
practice much leeway will have to be made up. One of 
the most marked features to-day, in every form of transit 
development, is the great attention paid to comfort. 
Where competition exists, neglect on this point is fatal 
to success, no matter how excellent a service may be in 
other ways. A handsome street car, containing well- 
upholstered spring seats, and provided with electric 
heaters for winter use, whose ventilators are made rain- 
proof and windows kept clean, which is liberally illumi- 
nated at night by incandescent lamps, and not disfigured 
either inside or out by the barbaric taste of the average 
advertiser —such a car is required; and, indeed, is 
essential to the building up of a traffic which shall 
embrace every section of the community. Possibly some 
managers may be inclined to call all this luxury ; whether 
it be so or not, we believe that luxury pays, and 
that there is ample room for introducing more 
of it upon our tramways. A matter that needs to be 
watched is overcrowding. If the municipal or other 
authorities be inclined to ignore it, as sometimes 
happens, the practice wil] become habitual, and it is 
then hopeless to expect people to ride when not abso- 
lutely compelled to do so. As the aim on every line 
should be to encourage the habit of riding on all 
occasions, acquiescence in this shortcoming will even- 
tually inflict a permanent injury of quite considerable 
extent. The cleanliness of cars is a feature of primary 
importance. In a climate such as the British Isles 
possess it is not easy at all times in the year to maintain 
a high level of excellence in this particular, yet there are 
few things the lack of which militate so much 
against the popularity of a tramway. It is the chief 
element of comfort in attracting passengers, and not even 
cheap fares will secure a volume of steady traffic unless 
accompanied by unremitting efforts to make this a strik- 
ing characteristic of the service. Herein the cars on 
American streets show to great advantage, a fact which 
has contributed largely towards the practice of frequent 
riding universal throughout the States. 

Regarding the display of advertisements, we think 
that in the best interests of electric traction this custom 
should be entirely discontinued. Embellishments of 
such anature are completely out of place on tramcars, 
and besides being a violation of good taste, owing to their 
ruthless disregard of all esthetic considerations, they un- 
questionably lower that status which it should be the 
object of everyone concerned to raise to the highest 
possible degree. It is to be regretted that the trend of 
matters in this connection has not hitherto shown more 
rapid improvement. The average street car—in itself 
generally a graceful structure— becomes transformed into 
a perambulating eyesore, and naturally the public come 
to regard the car as the offender. The sides, ends, and 
sometimes the seats are not sufficient for this ignoble 
use, consequently even the windows must be requisi- 
tioned. True, there are towns which form exceptions. 
Glasgow is one instance, and recently Sheftield decided to 
form another. We trust that these examples will greatly 
aid a much-needed reform. It is not to be wondered at 
that schemes involving the introduction of tramways 
into districts of some natural beauty, or upon fine streets, 
should have to face an unrelenting opposition, which 
pleads the unsightliness of cars as a more than sufficient 
reason for refusing them admission. Such a plea has 
been successfully urged quite recently, in a case where 
improved transit facilities are badly required, while 
almost simultaneously we read that the Paris Municipal 
Council has decided to sanction a tramway on the famed 
Bois de Boulogne. Thus does an English expression of 
opinion condemn, and a French bless; and both with 
reason, for Parisian cars bear no emblems of aggressive 
commercialism, such as constantly offend the eye in most 
English cities. The moral for Englishmen scarcely needs 
to be emphasised. Possibly some may think that what 
we have submitted are mainly sentimental reasons. 
Doubtless they are, though not entirely so. Sentiment 
is a powerful force among men, and it is wise to entertain 
a due regard for its workings. As to the loss of revenue 
that will be occasioned by the discontinuance of car 
advertising, there can be no doubt that it will be more 
than compensated for by the popularising of tram services 
among classes who at present make little or no use of 
them. 

We have not referred to the extension of a line’s use- 
fulness by the auxiliary objects it may be made to perform 
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jn some cases. Our present purpose is to draw attention 
to some features that act directly upon passenger traffic ; 
there exist others whose influence is not so plainly 
apparent, though none the less real. Improvement 
comes mainly in the form of small things; but their 
aggregate effect is clearly discernible in the balance-sheet 
_and this is the searching test, 
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THE PANAMA AND NICARAGUA CANALS, 


Tur Scientific American for February 18th contains a 
useful and interesting comparison between the Panama and 
Nicaragua Canals. Having regard first of all to harbours, it 
states that at each end of the Panama Canal there is a good 
natural harbour. Both have been in use for about half a 
century as the terminals of the Panama Railroad. The Bay 
of Limon is a magnificent land-locked harbour with deep 
anchorage; the Panama harbour is shallower, and the 
maritime canal will have to be kept open by dredging. In 
the case of the Nicaragua Canal artificial harbours will have 
to be built at each end. At Brito the construction would 
involve building a 3500ft. jetty, and dredging out a 140-acre 
harbour to a depth of 30ft. At Greytown a fine harbour once 
existed, but has since been destroyed by natural forces. 
Then as regards facilities of transport. The Panama Canal 
has a double-track railway extending parallel with the whole 
route, and terminating at either coast on deep-water piers. 
Nicaragua, on the other hand, has but nine miles of single 
track at its Greytown end. The other 161 miles of the route 
are destitute of transportation facilities. Then, too, already 
scattered along the route of the Panama Canal there 
is machinery and plant which originally cost 30,000,000 
dollars, and there is good accommodation provided for a staff 
of 15,000 men. At Nicaragua there are five dredgers, a 
machine shop, and some storehouses at Greytown. At 
Panama two-fifths of the work is completed. Fifteen out of 
the total 46 miles are dredged to the original width, 
and to a depth of from 16ft. to 294ft. Work has been opened 
up tor the full length of the canal. At Nicaragua some 
4000it. of the canal has been dredged to a depth of 17ft., and 
thirty miles of right of way has been cleared of timber. At 
Panama it would appear that the extent of the difficulties to 
be met with is known, and has been provided for. At 
Nicaragua, according to one scheme, there would be no less 
than one hundred dams of varying sizes, whereas, if another 
and lower level scheme be adopted, the earth embankments 
will be done away with at the cost of extensive protective 
works in the lower levels where the canal passes through the 
delta to Greytown. There is a striking contrast in the rain- 
fall of the two localities. The maximum yearly fall at 
Panama is 93in., whereas at Nicaragua it is 256in. The 
length of the Panama Canal is 46 miles, and the time of 
transit is estimated at fifteen hours. The Nicaragua Canal 
will be 170 miles long, and it wili take forty-five hours to get 
through it. The “danger zone,” i.e., that portion of the 
route during which the vessel is above tide water, will be in 
the case of the Panama Canal 23 miles, while with the 
Nicaragua Canal it would be 157 miles. In the former there 
would be three locks, and the total rise would be 98ft., while 
with the latter there would be a rise of 110ft. and four locks. 
As regards the cost, of course the only figures obtainable are 
those estimated by the engineers who have surveyed both 
routes ; in the case of Panama the figures may be said to be 
fairly accurate, and the amount is 102,000,000 dollars. For 
the Nicaragua Canal various and widely different schemes are 
proposed, which vary to the extent of 110 per cent. between 
the highest and the lowest, The estimate of the engineer to 
the latest Canal Board amounts to 150,000,000 dollars. 


THE BUILDING TRADE DISPUTE. 


Tue National Association of Master Builders is a large, 
and might be a very powerful trade organisation. It 
has hitherto, of all the masters’ associations throughout 
the country proved itself the weakest and most vacil- 
lating in times of labour crises. This has been due not 
necessarily to a want of business capacity on the part of 
its officials, but to the nature of the trade which it represents. 
The transition from the status of operative builder to that of 
master builder is far less difficult than is the case between 
the equivalent grades in most other trades. A ‘“ master” 
builder may be anything from a glorified plumber with a boy 
apprentice as representing his entire staff, up to an employer 
of many hundreds of men; and thus it is that the Masters’ 
Association find it a difficult matter to retain a hold on their 
members. With thousands of little master builders, many of 
whom are working “from hand to mouth,” the so-called 
‘‘knobstick element among the employers is a very serious 
thing, for such firms, though willing and anxious to join an 
Association, are often, owing to want of capital, unable to 
comply with the conditions when put to the test ; and thus it 
is that the National Association of Master Builders has 
seldom been able to present a sufficiently solid front when 
facing the modern organisations of the men in their trade. 
There comes, however, a time when even the employing 
“worm will turn,” as has been evidenced in the shipping and 
engineering trades. There are few who, three or four years 
ago, would have admitted the possibility of the successful 
formation of a masters’ union on the lines of that which 
now controls the engineering industry, and for the very 
same reason as that which makes it difficult at the present 
day to realise that the master builders mean business. 
Brought apparently to bay at last by the aggressive policy 
of the Plasterers’ Association, they have issued an ultimatum 
to the effect that, as they considered that the union in 
question, in its replies to them, was evading the whole of the 
points at issue, they must ask for a definite assurance that, 
before the 2st inst., the objectionable practices which 
formed the subject of the dispute should immediately cease. 
The answer of the Plasterers’ Union undertook to consider 
the matter on March 1st. The master builders, in deference 
to the wishes of the trade agitators, agreed to extend the 
date on which the assurance was to be given until the 6th 
inst., and stated that unless a satisfactory answer were to be 
forthcoming by that time, a lock-out of the members of the 
Plasterers’ Union will be declared forthwith. It is to be 
hoped that this time, at all events, the master builders 
mean what they say ; for, however disastrous such a measure 
may be at a time when the building trade is so brisk, pro- 
crastination and bluff on either side, on these cccasions, only 
increase such disasters. The Association has apparently 
every reason to make a stand on the lines laid down in their 
ultimatum ; and if they wish to be masters of their trade in 
anything but in name, they have now an opportunity of 
testing the point as to whether they are to be so or not, 
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Commercial Travelling in South America. By W. E. 
Torrens. Philadelphia: The National Association of 
Manufacturers of the United States. 1899. Issued 
gratuitously. 

Tuts is one of the most interesting of semi-official pub- 

lications on business policy which we have seen. It is 

full of the most valuable information with regard to the 
best methods of carrying on trade in the South American 

Republics; the author, Mr. W. E. Torrens, having 

travelled in a business capacity on several occasions in 

that part of the world. 

In dealing with this book, we should bear in mind that 
while the United States is much nearer to South America 
than we are, and while she is the greatest consumer of 
South American produce, Great Britain has hitherto 
been by far the largest furnisher of the imports 
which find their way to that Continent. If the 
manufacturers of North America, however, will take to 
heart the lessons taught by Mr. Torrens, and if they 
will give practical effect to his advice, which is nearly 
always sound, they will certainly have taken the first 
step towards equalising matters in this respect. It is 
for this reason that we would recommend British manu- 
facturers to get this book, and read it for themselves ; 
and it is this fact that forms our excuse for dealing some- 
what lengthily with so small a volume. 

The author plunges straight away into his subject, and 
on the second page of his introduction, after speaking of 
the manner in which the United States has been handi- 
capped in pushing her foreign trade, says :— 

Starting out a little behind in the long international race for the 
greater part of the export trade, we cannot do better than make use 
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Do not have your own or firm’s name attached to your baggage ; 
it often leads to trouble. Use locks and not nails to seal packages. 
In Custom-house examinations the superficial work must be done 
as quickly as possible ; there are no packing tools about when 
wanted, and nails offer no security from theft while trunks are 
being stored in the Custom-house. Have on each trunk a 
detachable plate of some sort suitable for directions in case you 
wish to forward your goods ahead consigned to an agent. Have 
trunks made to hold a certain _ of your samples, and 
when re-packing always put sample articles in their original 
trunks, 

Chapter V., “Some Important Preliminaries,” is 
perhaps the least interesting from the British standpoint, 
as it has to do toa great extent with the question as to 
how a traveller is to get his samples back into the 
United States free of duty on his return. But he rightly 
urges men who are contemplating a business visit to 
arm themselves with a ages of attorney in English 
and Spanish, so that the purchasers of their goods 
may be clear as to the nature of their authority for 
dealing in them. Then follows some useful information 
on “ Dating and Discounts.” 

In the next chapter, Mr. Torrens tells us all about 
the characteristics of the buyers on the East Coast, and 
in doing so he throws a somewhat novel light on their 
methods :— 

The North American’s first impressions of the Uruguayan 
merchant is that he is unnecessarily proud and distant, buta closer 
study of the general type will prove that the impression is false, 
and is caused by our lack of association with the Latin-American 
character. He is proud, but not unnecessarily <o, and his reserved 
manner is characteristic. The Uruguayan, as a merchant and 
individual, has good reasons for feeling proud, if commercial 
integrity and birth go for anything. Business concerns are 
carried on in Uruguay from generation to generation, and the 
reputation of these houses is jealously guarded. There is a 
natural family pride in maintaining the high standard of a 





of those methods which have been proven so b ial toour leading 
competitor ((reat Britain) one who is and bids fair always to be 
our most dangerous rival. 

He rightly lays considerable stress on the hitherto 
almost invariable practice of American manufacturers, in 
supplying what they make in the ordinary course of their 
business, rather than in making special articles to suit 
foreign requirements. To quote his words :— 

The sooner the majority of American manufacturers realise 
that there exist requirements, tastes, climates, and conditions dis- 
similar from our own, and feel the necessity of catering to these 
conditions, the sooner we shall have solved one of the greatest 
secrets of export trade extension. 

In many branches of production for which there is a great 
export demand, and necessarily a proportionate active competi- 
tion, our manufacturers cannot afford to be satisfied with the 
generalised information which is all that can be expected of 
associations representing hundreds of industries, In order to 
increase the volume of our trade we must know and realise the 
necessity of the most trivial requirements ; for it is often such 
apparent trifies that throw the balance of value in favour of some 
other manufacturer, perhaps less competent, but more experi- 
enced and observing. 

One of the main objects of the author is :— 

To bring to the attention of the younger generation of busi- 
ness men the coming necessity for American foreign salesmen 
possessing a technical experience in some branch of home pro- 
duction, combined with an accurate conception of the require- 
ments needed to sell that product abroad ; so that hereafter it 
will not be necessary to depend upon the services of men only 
having a superficial knowledge of the goods they represent and 
employed simply because they speak a foreign tongue and 
have had some experience in general trading. 

He goes somewhat lengthily into describing the qualifi- 
cations which should be possessed by business travellers 
who intend to make the South American Continent their 
sphere of action; and of the various points emphasised, 
the following are the most important :— 


All-round business ability and the power to judge human nature 
are far more important in this sphere of work than linguistic 
accomplishments, for the reason that the foreign commercial tra- 
veller is often ca!led upon, when thousands of miles away from 
home, and out of cable reach, to bring his own judgment into play 
in cases where the promptest action is ey An interpreter 
may be hired at any time, but it is impossible to buy brains when 
matters of unusual import present themselves. Next in order is 
the necessity of being an expert in one’s own line of business, not 
only acquainted with every phase of the manufacturing, cost, dis- 
position, and possibilities of the line you represent ; not only pos- 
sessing a knowledge of the grades and styles of goods demanded 
by the classes of consumers you wish to reach, but also familiar 
with the nature of competition to be met with from other 
American and European manufacturers. 

We are handicapped to a certain extent in foreign markets to- 
day, and an unfavourable impression exists, — to the limited 
or poor representation our products have had during the past. 
The export commission firms, who are responsible for a great pro- 
portion of our present foreign business, cannot and do not pretend 
to be familiar with every department of American manufactures. 
Their principal trade with South America, and that which in the 
past offered the greatest incentives for business, has been the 
disposition of staples, something which could be sold in quantities, 
and for which there was always a steady demand. Their inex- 
perience in specialty lines, the greater work and risk incurred in 
this class of trading in proportion to the profit made, and the 
difficulty of having special orders correctly interpreted, has in the 
past greatly limited our representation. The commission houses 
have simply sold goods from the limited quantity of samples on 
hand, knowing little of the possibilities of a line, or how it might 
be better adapted to local needs, Then, again, many men have 
secured positions as foreign travellers for American firms having 
only a superficial knowledge of the goods they were showing, but 
employed for the work solely on their ability to speak a foreign 
language. 

In a chapter devoted to ‘ Selling Direct and Through 
Commission Houses,” the author goes very fully into the 
various methods by means of which goods can be placed 
on the South American market; and while this portion 
of book is certainly of the greatest value to business firms, 
in that it deals with the various intermediary hands 
through which the goods may or must pass, we do not 
know that the advice he gives as to the best channels to 
adopt, is quite on all-fours with the experience of the 
most successful of our British houses. 

A portion of the book is devoted to the question of 
“The Carrying of Samples,” and in it the author tells us 
how in Argentina, Uruguay and Brazil, the expenses in- 
curred in carrying them are unduly heavy, on account 
of the fact that they cannot be bonded without great 
difficulty. Here are some of the practical hints which 
Mr. Torrens gives to travellers on the subject of their 
samples ;— 





house, and generally it would be considered a great 
dishonour to acknowledge failure. This is the principal reasor: 
why commercial failures are so scarce in Uruguay. Business 
sagacity and a natural conservatism are easily observed in the 
business habits of the great majority of the Uruguayan mer- 
chants. They are not inclined to overbuy or to be led into 
speculative schemes. . . . . 

The native Brazilian merchant of Portuguese descent, and even 
the transplanted Portuguese, is a quiet, unassuming person, 
extremely courteous and willing at any time during business hours 
to receive and give his attention to any one who thinks he can in- 
terest him in a business proposition. He is usually a man of set 
business ideas, difficult to change, and is not easily influenced by 
uncertain schemes. He is the closest kind of a trader, but to 
counterbalance this feature he may always be relied upon to fulfil 
to the very letter any contract he makes, Commercial honesty, I 
am glad to state, is one of his strongest traits. He is a difficult 
man to interest in any new venture, and slow to make new business 
connections, but when you have once interested him in any channel 
of business in which there is a profit, you can rely on him as long 
as the profit continues to be possible. He makes few friends, but 
his friendship once gained is something worth having. The 
character traits of the native Argentina merchant are very similar 
to those of the Uruguayan ; the same family and commercial pride 
exists, the same natural business sagacity is apparent, only they 
are more affable to strangers, due, perhaps, to the greater necessity 
of mingling with all classes of foreigners, The most observable 
difference between trading in Monte Video, in Uruguay, and 
Buenos Ayres or Rosario, in the Argentine, is the greater amount 
of speculation and activity which is injected into Argentina business 
methods. Many reasons can be attributed for the first-mentioned 
characteristic. The currency has long been unstable ; its power 
to buy gold fluctuates from day to day, from week to week, and 
the weekly rises and falls often show a great variation. Through 
this uncertainty in exchange the most conservative business 
methods become a form of speculation, because the buyer is never 
assured of what his purchases cost him until the day of payment. 


Of the German merchants in South America we are 
told :— 


The German merchant has also grown to be an important factor 
in South American commerce. I have found him to be a very 
prejudiced buyer, very clannish, and yet, taking him as a class, 
his commercial cleverness and shrewd business methods should not 
only command our admiration, but become an example tous. To 
watch these people as they arrive, quietly locate, and quickly 
become powerful merchants in South America, and splendid 
customers of the Fatherland, fully equipped from the very start 
to do business, having gone through a long course of general and 
technical study, especially designed to meet these requirements, 
has forced me, for one, to arrive at the conclusion that we have 
still much to learn before our educational systern reaches the high 
standard we are so fond of assuming. I was never so impressed 
with the belief that such technical training is an essential addition 
to our method of education, and must promptly be adopted, if we 
mean to uphold our own reputation in this particular spread of our 
own influence ab . 

The great trouble with the German merchant abroad is that his 
strong desire to throw all the business possible into the hands of 
his native manufacturers often leads him to adopt measures which, 
while not dishonest, nevertheless make him an uncertain person to 
do business with. I refer to cheap German duplications of 
American articles of well-known brands, sometimes including the 
name of the original maker, or a name very similar. There are, 
however, in Brazil, as in other sections of South America, hundreds 
of reliable German concerns with whom it is a pleasure to do 
business, and who may be relied upon to give you fair representa- — 
tion. The English are also powerful factors in Brazilian trading 
as they are in all export markets, and I imagine you all have an 
accurate idea of what an English merchant is. A stolid, cold sort 
of an individual, not over-polite, a little jealous of the Yankee, yet 
aman who will usually look into your pruject, and give it the 
attention it deserves. English houses in Brazil, as in all parts of 
South America, are usually branches or agents for strong home 
concerns, and in the great majority of instances are reliable con- 
cerns with which to do business. They, too, are close buyers, and 
I may as well say just here that reliable mercantile houses of any 
nationality located in South America or avy other export market 
are close buyers, Competition in legitimate trading is too spirited 
to make fancy profits possible. There is no doubt in my mind 
that, next to their own, the English merchant abroad favours 
American goods more than those of any other foreign nation. 

A good deal of space is devoted to the difficulties to be 
overcome in legalising orders and contracts in the various 
countries; after which follow individual chapters on 
Brazil, Uruguay, the Argentine Republic, and Para and 
Manaos respectively; but we have quoted so much 
already that our space will not admit of our giving further 
details here. 

This essentially practical work concludes with statis- 
tics as to the cost of travelling, and the best routes to 
follow; and, taken as a whole, we would say that it is the 
most useful and most fairly expressed little volume of its 
sort that we have ever seen. We should like to see it 
published in England. 
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THE INKISSI BRIDGE, CONGO RAILWAY. 


Inan account of the Congo Railway- 
ago*—passing reference was made to the above-named bridge 


which crosses the river Inkissi at Kilometre 263. Inasmuch as | on leaving the Inkissi Bridge in the direction of Leopoldville, 
takes a curve to the left, so that the superstructure could 


the erection of this bridge, the most important work, or rather 


dry weather, lasting about a fortnight, and during which no 
floods need be feared, so that it was quite expected the super- 
published a few months | structure might be rolled in safety to its destined position. 


As will be seen by the accompanying sketch plan, the line 


’ 








INKISSI BRIDGE, 
operation, in the whole line, was attended with great diffi- 
culty, it will not be out of place to reproduce a couple of 
photographs, taken on the spot while the superstructure 
was being moved bodily to its position, and also the following 
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CONGO RAILWAY 


be erected along the produced centre line of its definite 
situation. 

To facilitate the work, a cutting, 5 metres (16}ft.) deep, 
was formed, in which the superstructure was erected ; and at 
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description, which is founded on the original notes of M. L. 
Goffin, resident Ingénieur-Directeur at the time, and who, 
with the assistance of M. Biermans, Ingénieur, brought this 
difficult engineering work to a successful termination. 

The full name given by the natives to the river in ques- 
tion is N’Sadi N’Kissi, which means “ Fetish River,” 


which prevail during the rainy season. 


torrent ; and, as if to bear out that supposition, the first bridge. 
a timber construction begun in 1896, was carried away by the 
strong flood before it was completed. A second bridge, built at 
the beginning of 1897, resisted the current until the dr) 
season, i.¢., the month of June, so that for a few montks 
there was an intermission from floods until the rainy season, 
which begins in October or November. 


It was decided to adopt a single span for this bridge, | 
of the rive) | 


because the construction of piers in the b 
would have been difficult and very costly, while at the same 
time the piers might be carried away by the strong current 
which hurries along large trees, that often, as will be seer 


below, form dams and keep back the water, setting up « | 


pressure very likely to carry away a pier. 

The total length of the lattice-box girder is 104:5 metres. 
or 342ft.; and the clear distance between the two abutment: 
100 metres, or 328ft. ~The order was executed at the Atelier: 
de Hal, Belgium; but the parts did not arrive in Africe 
until the end of the dry season, so that they were put 
together during the rainy season; and, although the ter- 
porary bridge of timber was sufficiently strong to carry the 
trains with their engines, and support the weight of the 
steel superstructure, it could not be relied upon to stand in 
times of flood, instead of being carried away like its pre- 
decessor. Moreover, the piles of the central transverse row 
had very small hold in the bottom, having soon encounterec 


a hard rock on which they might readily slip when subjectec | 


to a violent shock or even to considerable thrust, while bot 


these forces were to be feared, and were, indeed, actually; | 
exerted, but fortunately not before the stability of the perma- 


nent bridge was ensured. 


Instead, therefore, of the definite superstructure of the 


Inkissi Bridge being erected upon the platform of the tem- 
porary timber bridge, as had been the practice in other cases, | 
it was decided that in this case the superstructure should be | 
erected on the eastern bank of the river during the rainy sea- 
son, and moved bodily into place on rollers towards the end of 
February, 1898, i.e., at a period when there is generally a little 





* See Tuk Enatineer, Vol. lxxvi., page 106, 


on | 
account of the impetuosity of its current and the high flood: | 
These natives did noi | 
think it possible that the white men could make a bridge suffi- | 
ciently strong to carry a train with its engine, in spite of thc | 
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| the same time the abutments of the definite bridge were 
built at the points B and C, underneath the timber bridge, 
and without interrupting the traffic. 
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When the abutments were finished and the superstructure 
| erected, the latter, weighing more than 400 tons, was raised 
‘by 100-ton hydraulic jacks, and let down by them on to 
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eight series of eight rollers each, pivoted in an iron frame 
the series being spaced 16 metres (52ft. 5in.) between 
centre lines. Between A and C, at the same distances apart 
of 16 metres, transverse rows of piles were driven, for support- 
ing the series of rollers as each was released behind the 
superstructure during its progress towards C. 

In the same manner the series of rollers were placed, one 
after another, as they were released, on the transverse rows 
of piles, also 16 metres apart, supporting the platform of the 
temporary timber bridge. Only eight series of rollers had 
been sent out; and seven of them were necessary to carry 
the superstructure. 4 

At the end I of the latter, on the lower cross-stays, were 
mounted four 5-ton winches, for hauling on to the rails of the 
line by 20 mm. (#{in.) steel-wire ropes, acting through 
four three-purchase pulley blocks. Each winch was worked 
by six men; and the superstructure moved at the rate of 
nine metres (29}ft.) per hour, to the great astonishment of 
the natives, to whom it was incomprehensible that only 
twenty-four men could move such an enormous mass. 

The total length of travel from I to B was 230 metres 
(754ft.); and the superstructure would have been moved 
through this distance in a few days were it not for the two 
| following circumstances :—(1) Every time the hind end of 
| the superstructure left a series of rollers the latter had, with 
their heavy frame, to be raised, carried to the front end, and 
| fixed perfectly level on a fresh row of piles, which took up a 
| great deal of time; and (2) when the front end of the super. 
| structure was about to bear upon a fresh series of rollers 
| there was an overhang of 16 metres (52ft. 5in.), causing a 
deflection of 5 centimetres (2in.), so that the front end had 
to be raised by hydraulic jacks for bringing it upon the 
rollers. 

During this work of’ moving the superstructure to its 
place the river rose suddenly ; and when at length the super- 
structure had reached its definite position over the abut- 
ments, the water level had attained a height never before 
observed. In addition to this, notwithstanding every effort 
and precaution, there formed above stream, in front of the 
timber bridge, an island composed of trees, branches, and 
grass, brought down by the current, and measuring about 
30 metres (984ft.) long, in the direction of the bridge's 
centre line, 10 metres (32$ft.) wide, and from 3 to 
4 metres (mean 11ft.) thick; and it was impossible to dis- 
perse this island with sufficient speed, because it continually 
increased, thus bringing enormous pressure to bear against 
the timber bridge. 

The superstructure was raised by the 100-ton hydraulic 
jacks, placed on the transverse rows of piles, and let 
down—one end on to a horizontal transverse steel pivot, and 
the other on to a series of steel expansion rollers; and 
directly the weight of the superstructure was taken off the 
| piles driven into the bed of the river, they were torn out by 
| the torrent one after another, and swept away down the 
| stream together with the rollers and everything connected 


| with them. 
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SHIPYARD DEVELOPMENT ON THE CLYDE. 


THE provision being made along Clydeside to meet the 
greatly-increased demand for steamers of large capacity is 
shown in many ways, and especially in the laying out of 
new building berths on spare ground, or on ground freshly 
acquired for the purpose. Messrs. D. and W. Henderson, of 
Partick, have plans prepared for the extension of their yard 
westward, the fresh ground to be taken in enabling two 
additional berths, and an enlargement of the existing ones, 
to be made. The Fairfield Company, which has now its 
magnificent new sawmills, joiners’ shops, and machine sheds 
in fair order, and which has been consolidating the sides of 
| its tidal basin for a considerable period, is contemplating 
taking into the working area of its vast establishment all the 
ground it has available to the westward of the basin. At the 
Clydebank establishment fresh ground is also being taken in 
on the west side of that company’s basin. This accession to 
the working area will be devoted mainly to berths for the 
lighter class of high-speed, paddle, and other steamers, for which 
the Clydebank Company has a high rjputation. Alterations 
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BRIDGE ON THE ROLLER FRAMES 


are also now in progress connected with the present building 
space east of the wet basin, which will result in the formation 
| of six building berths of the largest capacity. All the four- 
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teen berths in the large shipyard of Messrs. Russell and Co., 
Kingston, half-way between Port Glasgow and Greenock, are 
occupied with cargo steamers of the heavy-carrying type now 
so much in demand, and although a very considerable ex- 
tension of this yard has not long been completed, further 
additions are contemplated. The firm’s sawmill, which 
adjoins the west side of the yard, occupies a frontage to the 
river, Which if made available would permit of four additional 
berths for the largest class of vessel being laid down, and this 
extension, it is understood, the firm is now about to proceed 
with. At the yard of Messrs. A. Rodger and Co., Port 
Glasgow, where at present five vessels are on hand, the build- 
ing berths have recently been widened and extended. Messrs. 
Caird and Co., Greenock, are also said to be making arrange- 
ments for an extension of their shipyard as well as their 
foundry. Messrs. Scott and Co., not long ago added two 
building berths to their yard, and both there and at their 
foundry there is great activity at present, the bulk of 
the work on hand—the total well over 30,000 tons gross—being 
for the Ocean Steamship Company, of Liverpool. Theshipbuild- 
ing and repairing premises at Kelvinhaugh, occupied by Messrs. 
John Shearer and Sons, the highest up of any of the ship- 
building works on the Clyde—the small shipyard of Mr. Seath 
above the bridges at Rutherglen excepted—occupy a part of 
the harbour frontage which is bound sooner or later to be 
acquired by the Clyde Trust—whose property the site is—for 
harbour purposes. The expansion of Clyde shipping and of 
Glasgow harbour requirements, in fact, has long been such 
that ‘‘ Westward Ho” must now be the watchword of every 
new enterprise seeking foothold on Clydeside. Messrs. 
Shearer and Son, recognising this, are now forming a company 
and enlisting interest in a scheme for the establishment of 
an extensive new shipbuilding and repairing works further 
down the river. A site, in fact, has been secured between 
Scotstown and Yoker on the north bank of the river, and 
nearly opposite Renfrew on the south, which will be in 
immediate adjacency to the extensive tidal dock projected 
by the Clyde Trust at Yoker for which powers are being sought 
in the ensuing session of Parliament. The scheme which 
the_new company, of which Mr. Shearer is the head, will 
endeavour to put into practice is certainly comprehen- 
sive. It provides for shipbuilding berths, hauling up, slipway, 
graving dock, tidal basin, and wharfage. The ground which 
the company have fenced extends to about 30 acres, with a 
river frontage of about 2000ft., and a breadth backwards to 
the Lanarkshire and Dumbartonshire Railway of 650ft. The 
building berths and the requisite machine shops and sheds 
will be situated at the east or city end of the site. The 
berths will be nine in number, and will admit of vessels of 
from 600ft. downwards being constructed. Next the build- 
ing berths will be the slipway, on which vessels under 2000 
tons register can be repaired, and still further along will be 
the graving dock running parallel to the building berths, and 
constructed to accommodate vessels of 500ft. or under. 
Still further west there will be the tidal basin, 500ft. in 
length and 120ft. in width, running at right angles to the 
river, While at the west end of the works there will be a 
550ft. length of “recessed ’’ wharfage parallel to the river. 
These will provide berthing room for vessels undergoing 
repair. The sawmills and wood-working machinery will be 
situated at the west end of the ground, the engineering 
department between the slipway and the graving dock, and 
there will be a siding from the Lanarkshire and Dumbarton- 
shire Railway into the yard, with branch lines all over the 
works. The Clyde Trust are themselves adding a clause to 
their Dock Bill seeking power to construct a graving dock 
at Yoker. Whether this may affect injuriously the project 
above outlined as respects the graving dock is uncertain; but 
even should both schemes proceed the provision of graving 
dock accommodation thereby will be no more than com- 
mensurate with the coming needs of the Clyde at this part. 





ICE MACHINERY IN WEST AFRICA. 


Tie accompanying illustrations show the arrangement of 
a distilling and ice-making factory recently designed for the 
Gold Coast, which contains many improvements upon a 
somewhat similar plant which is giving satisfaction in Lagos, 
also upon the West Coast of Africa. The engineer for both 
these factories is Mr. George A. Becks, Assoc. M. Inst. C.E., 
who personally supervised the erection and starting of the 
Lagos plant. 

The machinery for the Gold Coast consists of a Linde 
belt-driven ammonia compressor of the compound type, 
working in connection with an open air condenser and ice 
tank, which also contains the refrigerator coils, thereby 
saving the loss due to rise in temperature which would occur 
if the refrigerator were separate from the ice tank, and the 
brine had to be circulated by means of a pump. Another 
advantage in combining these two parts is that a less number 
of joints is required, less piping used, and a less first cost for 
plant incurred. 

The motive power is derived from a steam engine of the 
vertical type, supplied with steam from a horizontal semi- 
portable tubular boiler. The distilling apparatus consists 
simply of two copper coils through which steam passes, 
immersed in a large tank, where the cooling water is con- 
tinually changing, the condensed steam flowing by gravity to 
a smaller tank situated in a convenient position close to the 
ice moulds, which it supplies with distilled water. Having 
thus briefly described the general arrangement of the plant, 
it ae be well to enter a little more into detail upon each 
part. 

The ammonia compressor has cylinders 4}in. and Tin. dia- 
meter, by 6}in. stroke, the revolutions per minute being 120. 
The ammonia gas conduits are 1jin. diameter inside by 1gin. 
outside, The condenser and refrigerator coils are made of the 
same sized pipes, and consist of 200ft. run and 250ft. run 
respectively. 

The engine, which is of the vertical type, was made by 
Messrs. Marshall and Sons, of Gainsborough, and has a steam 
cylinder 74in. diameter by 10in. stroke, making 168 revolu- 
tions per minute, and is supplied with steam from a boiler 
of the Britannia type, by the same makers, which allows of 
easy access all over, and is arranged with a suitable fire-box for 
burning wood or inferior fuel. The exhaust steam passes 
through a feed-water heater placed in a convenient position 
close to the boiler. In addition to supplying the engine, 
the boiler generates sufficient steam to allow of distilling 
15 gallons per hour in order to supply the ice moulds, the 
Capacity of the machine in England being one ton per 
twenty-four hours. 

The ice tank is of wrought iron jin. thick, and is 
8ft. Gin. long, by 3ft. wide, by 3ft. Qin. deep, and 
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accommodates twenty ice moulds, 3ft. by 1ft. Gin. by 3ft. 
It stands in the ice store, occupying one side of same. 
The store itself is 9ft. long by 6ft. wide by 3ft. 6in. 
high, and is composed of a layer of sawdust 9in. thick 
between pitch-pine boards lin. thick, which form the 
inner and outer skins. The inside flooring and the top out- 
side are both covered with sheet lead jin. thick, for the 
purpose of keeping the water from the sawdust insulation. 
A lead syphon is also fitted to the bottom in order to allow 
the accumulated water to drain off, while the air is prevented 
from entering from the outside. 

The brine is circulated around the ice moulds and refri- 
gerator coils by means of a propeller actuated by a rope from 
the main shaft as shown, the propeller spindle passing 
through a stuffing-box bolted to the end of the tank, the 
outer end being carried upon a pedestal. 

The condenser is placed as shown outside the building, and 
stands upon a concrete tray 6in. thick, having a slight in- 
clination so as to enable the cooling water, which trickles 
over the coils, to run easily to waste. The amount of water 
necessary for condensation has not been measured; and as 
sea water is used there is no need to be economical in this 
respect, except for wear and tear of the pump and consump- 
tion of steam. 

The sea water is raised by a Blake and Knowles duplex 
pump, which, being driven by steam, can be run indepen- 

ently of the main engine—an improvement on the Lagos 
plant, where the pump is driven by means of a belt, and 





;cannot be run unless the engine is also at work. A water 
tank capable of containing 700 gallons is situated in the 
top of a tower, which forms a part of the building, and 
supplies the various needs of the establishment. It is carried 
| upon three rolled steel joists 5in. by 44in. by }in., which pass 
| through the walls of the building, and which were slipped 
| into position after the tank was raised. 

| Motion is transmitted from the engine to the compressor 
and brine propeller through a 2in. steel shaft carried upon 
plummer blocks with gun-metal linings, supported upon 
| brackets bolted to the walls of the building, instead of being 
carried upon the roof trusses, which arrangement was found 
undesirable in Lagos, as it necessitated the roof being made 
altogether too strong for its primary purpose. 

The building is situated about 20ft. above L.W.O.S.T. upon 
a rocky foundation projecting into the sea; it is therefore 
possible to have the suction rose and foot valve in connection 
with the pump constantly immersed, the water supply being, 
in consequence, excellent. 

Care has been taken, furthermore, to lay out the establish- 
ment in such a position with regard to the sun, that the 
parts which require to be kept at as low a temperature as 
ag are constantly in the shade, and a wide verandah 

as been built all round the outside, making a very satis- 
factory arrangement. 

A store and office have been included, where a constant 
~— of spare oil and tools is maintained, making the 
works entirely independent of outside assistance. 
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CORLISS CYLINDER BORING MACHINE. 





THE popularity of the Corliss engine has lead to the inven- 
tion of several tools specially adapted to its construction. 
These have principally been designed for the boring of the 
valve chambers and main cylinder from fixed standards, so 
that the former may be truly at right angles to the latter, 
and that the work may be performed with greater expedition. 
Messrs. The Niles Tool Works Company, 39, Victoria-street, 
have just brought out a new large-sized machine of this type 
which is illustrated on page 209. This machine is provided with 
two main boring bars, one 14in. and the other 7in. diameter, 
each fitted with its own sliding head. The former has a 
traverse of 8ft. The main spindle is Sin. in diameter, and 
has a traverse of 5ft., and bores to 60in. diameter. The main 
head is balanced in the manner shown by a pile of weights, 
and is raised or lowered by power, through the pulleys shown 
on top of the column, which take open and crossed belts from 
the shop shafting. The outboard bearing for the main boring 

’ bar is fixed on an independent column. That for the 14in. 
bar is shown in the engraving ; it can be raised or lowered by 
screw and bevel gearing actuated by the mariner’s wheel 
shown. The devices attached to it are for holding the tappets 
for actuating the star wheel feed gear. The main boring 
spindle is driven by the speed cone seen to the left of Fig. 1. 
The transmission through shafts at right angles to each other, 
one of which carries a pinion gearing with the face plate, is 
seen in the back view. There are two boring spindles 
for machining the valve chambers up to 5in. diameter. They 
are carried on a separate column in separate heads capa- 
ble of independent motion. They can be raised or lowered 
independently by power put into operation by friction 
clutches. The feed is actuated by power or by hand from 
the wheels at the side, or from the end of the bar by the 
loose handle shown in position on the lower head. The ends 
of the bars are supported by another pair of spindles run 
into position when the cylinder is in place. The maximum 
distance from the top of table to the centre of the upper 
boring spindle is 7ft. 4in. 

The machine is designed to bore the main cylinder and two 
valve chambers of size above 14in. up to 60in. simultaneously ; 
to bore the cylinder and one port of smaller cylinders down to 
12in. at one operation. It will also face both ends of the 
cylinder, and bore out the crosshead guides, and face and 
bore the flange of girder bed-plate, and can be employed for 
other work. 








DOCKYARD NOTES. 





In addition to the Kaiser Friedrich der Dritte, Kaiser 
Wilhelm der Zweite, and the Ersatz Koenig Wilhelm, the 
Germans project five more battleships of the same type. A 
sort of sister to the Fiirst Bismark, of 9000 tons, two cruisers 
of the Gazelle type, and two gunboats like the IItis, are also 
to bs built. The reconstruction of the Wurtemburg is nearly 
complete. Like the Baiern, she will be re-boilered, and have 
a couple of additional 3-4in. quick-firers mounted on the 
superstructure. The old guns will remain as before. 





THe Naval and Military Record published last week some 
extracts from the diary of an officer who was in the Edgar 
when the fore funnel went over the side. From this it appears 
that the guys carried away and the funnel began to split at 
the base. The ship was then rolling forty degrees, dipping 
the battery, the funnel bent over and suddenly went over- 
board, smashing a boat and some other gear, but doing no 
serious damage. Mention is made of clouds of steam, and 
some confusion quickly righted. Fires were subsequently 
drawn from the foremost boilers. There isno mention of any 
particular inconvenience below through the loss of the funnel. 





Tue new Dutch ironclad of 5000 tons is to be called the 
Koningin Regentes. The name of Jaguar has been settled on 
for the Austro Hungarian cruiser, sister to the Lenta. The 
same name has been selected for the second of the German 
Iitis type. 





We occasionally chronicle the progress of the Canopus in 
this column—the last reference, some two months or more 
since, alluded to the fact that one of her masts was up. In 
the interim the other mast has been got up, but visible pro- 
gress ends there. The funnels are still missing, nor do any 
other portions of the ship look more advanced than they did 
two months ago. We presume something is being done, but 
it amounts to very little. For ‘statistical purposes” the 
ironclad, of course, does very well as she is, but it is extremely 
improbable if she will be of any other use this century. 





Tue question of battleship speed is really rather more 
vexed than people are wont to allow. Other things being 
equal, there is nothing like speed; but is it worth all the 
modern sacrifices that are made for it? A fleet engineer pro- 
pounded to us the other day some very straight views on the 
matter. ‘ Don’t talk to me about eighteen-knot battleships,” 
he said, ‘it’s all nonsense. Those fancy speeds won’t be got 
in action, and if they could, no admiral would dare to fight at 
them. Twelve knots is nearer the mark, or ten— something 
every ship can do easily—when keeping good station is every- 
thing. Ifships want to fight they'll come out and fight ; if 
they only intend coming out to runaway they won’t come out at 
all.”” Wewould not care to bind ourselves to this view, but there 
is certainly something init. If it is—as it certainly is—easy 
to conceive of conditions in which an extra knot would mean 
a great deal, it is equally easy to conceive cases where an 
extra inch of armour would be every whit as valuable. The 
modern trend to the swift ironclad cruiser may be, and in all 
probability is, sound enough; but is there not at present a 
tendency tc try and create also a cruiser-ironclad type? The 
Canopus may be a more powerful vessel than the Asama, but 
the Asama is acruiser meant to fight with cruisers. Yet the 
Canopus is little more than an Asama, with 12in. guns sub- 
stituted for the 8in. of the Elswick ship. The protection of 
these guns may be superior to the Asama’s big pieces, but 
on the other hand, though a much heavier ship, she carries 
two less 6in. quick-firers, and has an inch less armour on 
her belt; she is also slower. Altogether the difference 
between a cruiser and a first-class battleship is in this case 
whittled down to the carrying of 12in. guns and not being 
quite so fast. 





Tue old Téméraire has again been ordered to be “brought 
forward for commission.” Guardship at Esquimault is again 





her destination. The “old Temmy,” as she is generally 
called, has a good deal of fight in her yet, and properly 
modernised, might be made into a very powerful first-class 
ship. She is not exactly a “ flyer,” as speeds go now-a-days, 
but her engines are what the French call robust, and never 
gave any trouble of any sort when she was in commission. 
She is worth re-engining and re-boilering, however, if more 
speed is desired. 





Tue Iron Duke and Invincible have been passed.out of 
dockyard hands after ‘reconstruction.’ The dockyard autho- 
rities do not give it quite so grand a name, but in the end it 
is probably what will get set against their names. A slight 
alteration in rig—which we described some months ago - and 
the substitution of some small quick-firers for Nordenfeldts, 
constitutes the ‘‘ reconstruction.” 


Reapers who are players of the naval war game may find 
it of service to know that in the forthcoming edition of ‘ All 
the World’s Fighting Ships,” the plans of new warships are 
all upon the war game system, and the same notation is 
employed for guns and armour. This may be a convenience 
to those anxious to try the newest type of ship. ‘ Targets” 
of all ships are also now procurable from the publishers. 





Tue fourth of the Black and White “War Albums” is 
devoted tothe Navy. There are two photographs reproduced 
which “inspire” this paragraph—an excellently realistic 
effect of a battleship firing her barbette guns, and a photo- 
graph of the Majestic, which is really like the ship. Good 
photographs of this class of ship are rare—good being used 
here in the sense of ‘ good likenesses.” A number of very 
fine photographs are extant, but few look like the Majestic 
as the eye sees her. There are certain people whose photo- 
graphs, though they give all possible detail, yet do not give 
the impression of the sitter, and there are certain ships which 
behave in the same way. The Majestic class appears to 
belong to these. 


JAPANESE RAILWAYS.* 
By C. Kapono, C.E, 

THE purpose of this paper is to give a short account of railways 
in Japan, as to their history, their present state, and their future 
prospects. By no means does the paper intend to enter into the 
much-discussed problem of the State ownership and management 
and other technical details and financial aspects of the railways in 
Japan. Japan has at present 3311 miles of railways open for trattic— 
December, 1898. This is the result obtained in the course of the 
last thirty years. New Japan, whose birth might be given as 1868, 
has grown and developed into manhood, so to speak, all the while 
absorbing new ideas and institutions. ft-talked-of progress of 
Japan, sometimes unduly exaggerated, need not be gone into here. 
But when one comes to think of it, she has absorbed, adopted, and 
accommodated herself to the new order of things with a remark- 
able ease and grace. 

In railways, however, the progress cannot be said to be as 
phenomenal as in other things. ‘There was some conservative tone 
in this respect. Some check, not financial, hasbeen applied. The 
first railway built in the country was the Tokyo- Yokohama line, of 
eighteen miles. This was commenced in 1870, and completed in 
two years. The echo of the whistle of the locomotive engine 
which was heard on this line for the first time, was the signal 
bugle for the new era of science and industry for the country. 
The second attempt was Kobe-Osaka-Kyoto line, which is about 
forty-seven miles long. With an ultimate view of connecting the 
two termini of Kyoto—Otsu—and Yokohama, these two lines were 
undertaken by the Government, and served as an experiment to 
prove to the people and country that railways are one of the most 
efficient means of transportation. The few years following the 
completion of these lines, were given to the study of all the details 
of the workings of railways. Railwaymen were to be educated 
and fitted for other lines in contemplation. Thus the first charter 
was granted to a private railway company in 1881, about ten years 
after the experiment was first installed by the Government. This 
year of 1881 can be said to be an epoch in the history of Japanese 
railways. The comparative inactivity for about ten years after 
1870 cannot entirely be attributed to an intentional check for the 
purpose of training and study. There might have been other 
causes necessitating the inactivity during that period. Whatever 
might have been the case, as we look back upon it now, the country 
was none the less benefited by the slowness of progress in railways 
in their first stage. Time was allowed for study of the railway 
policy of the couutry as well as the details connected with its con- 
struction, equipment, and management. 

Since 1881 both Government railways and private companies 
began an active work all over the country. The most important 
line in the country connecting Tokyo and Osaka, known as the 
‘* Tokaido Line,” was completed in 1890. The mileage began to 
augment steadily year after year until 1896, when the result of 
the Chino-Japanese War gave an impetus to railway projecting as 
well as all other industrial undertakings and schemes. Company 
promotion ruled the day. At the beginning of 1897 there were 
about 2500 miles of railways open for traffic, while there was some- 
thing near 20,000 miles of projected lines, For abouta year from the 
spring of 1896 the railway fever was at its climax. Excitement 
ensuing the close of the war, and the Government carefully 
studying each yon og before the charter could be granted, many 
schemes fell t a and to-day projected lines which may be 
built have dwindled down to about 5000 or 6000 miles in all, The 
Government does not sanction the construction of competing lines, 
This policy seems a salutary one for the country. The disastrous 
waste of none too plentiful capital is thus avoided. The work 
of the Government railway engineers in surveying and studying 
all feasible lines and classifying them according to their merits, 
commercial and strategical, so as to serve as guidance, so to speak, 
for railways to be constructed in future, was welcome and wise. 
The official op yw of projected railways thus formulated was 
sanctioned by the Diet, and governs the construction of important 
lines in future. The seemingly conservative aspect in our railways 
at their first stage cannot be regretted. Subsequent steady 
development has vindicated the wisdom of these cautious steps, 
ws yearly increase of the railway mileage can be seen from the 

iagram, 

As mentioned before, the present railway mileage is about 3300, 
of which almost all is in single track. The style of the railways 
is decidedly English, due to the fact that E fish engineers were 
employed in the beginning. The most notable differences from 
standard English lines are the use of the Vignoles section of rails 
without chairs, and the adoption of late of passenger coaches 
after American pattern. English engineers and assistants, among 
whom some eminent names in the profession are to be found, have 
been instrumental in bringing about the substantial railway con- 
struction common in Japanese railways. There were at one time 
over a hundred Englishmen employed on the Government railways, 
although at present there are only a few experts retained as 
advisers, The gauge is 3ft. 6in. on all lines. We cannot ve 
clearly understand why this particular gauge has been adopted, 
except that some Australian railways being constructed at this 
time had this gauge. A few years ago there were some advocates 








* Paper read before the Japan Society in London, on Wednesday night, 
February 22nd, 1899, 





for changing it to the standard gauge of 4ft. 8in., but time was 
already too late, as the change would mean a very considerable 
sum of money for changes to be made in the permanent way and 
rolling stock of about 1000 locomotive engines and 15,000 carriages 
and wagons, making the advantage to be derived a rather question. 
able one, And again, under proper working and with double track 
the narrow-gauge system can be brought up to a high standard of 
efficiency, as was shown on Indian lines of metre gauge, Taking 
everything into consideration, to think of the changing of the 
gauge is an idlescheme. There is no possibility of carrying out such 
a = at this stage of development and extension. 

"he power of the ages, Sid a charter to a private railway 
company is invested in the artment of Communications, jn 
conjunction with the Railway Council, which consists of about 
twenty members representing such Government departments as 
should be consulted, members of the Imperial Diet, and a few 
railway experts. Where the question refers to the official pro. 
gramme the case comes before the Diet. ‘The Kailways Supervising 
Bureau—Tetsudo Kyoku—in the Department of Communications, is 
quite independent of the Government Railway-office. The latter 
office attends only to the operation and construction of Government 
lines, while the former has to have supervisory power over Govern- 
ment and private railways alike, A line can be opened for trattic 
only after it has been thoroughly inspected by this authority, 
whether proper provisions are made for the safety and accommoda- 
tion for passenger and goods traffic. Lines already in operation 
can also be inspected at intervals by this authority, and it can 
enforce or advise such necessary measures and improvements to the 
railways. 

To + oe important lines in the country we must give the first 
lace to the Government lines, with about 750 miles, exclusive of 
‘ormosa and Hokkaido, in operation. The Tokyo-Kobe line, an 

East Coast route of 370 miles on the central part of the main island, 
which passes through Nagoya, Kyoto and Osoaka, is of the first 
importance. This Tokyo-Kobe line at its first conception was to 
take an inland route between ip and Tokyo, most probably 
from a strategical point of view, and some important preparations, 
such as Naoetsu-Nagano line for transportation of material from 
the West Coast, were carried out for the execution of this line ; but 
owing to engineering difticulties at Karuisawa district this inland 
route was abandoned for the time, and the coast line was carried 
through. Tokyo-Naoetsu line, with the Abt system of rack and 
pinion railway fora distance of seven miles, and Maibara-Tsuruga line 
are two transverse lines connecting the East and West coasts, The 
former of these lines is really an accidental outcome. The Tokyo- 
Takasaki section was intended to be a portion of the inland trunk 
line connecting Tokyo-Nagoya, while Naoetsu and Nagano, as was 
mentioned above, was for the purpose of the carriage of material 
for the same trunk line, Eventually Takasaki and Nagano were 
connected, forming the present line connecting the two coasts. It 
might be remarked here that to build this class of lines 
between the two coasts was a very difficult feat, as the ridge of 
mountains traversing through the centre of the main island reaches 
elevations of several thousand feet, with its spurs at places running 
into the sea. However, the importance of these transverse lines can 
be realised by a glance at the map. The East Coast is safe for 
navigation at all seasons of the year, with good natura! harbours, 
while the West Coast is not. Topographical, and consequent 
financial, obstacles have thus far detained the construction of other 
lines between the two coasts. 

Among the Nippon Railway lines (800 miles) Tokyo-Aomori 
section (445), in the north of Tokyo, and the Sanyo Railway line 
from Kobe West to Shimonoseki—-330 miles at present completed 
to Mitajiri—with and joining to the Government lines, form 
together the trunk line of the main island, aggregating to 1000 
miles. In Kiushu, the southern island, there are the Kiushu Rail- 
ways and other minor lines connecting the chief towns and sea- 
ports with the rich coalfields in the island. The Kiushu Railway 
Company (about 300 miles) have built its lines somewhat after the 
German pattern, being one of the two exceptions to the general 
English style on all railways. The island of Shikoku has a few 
lines of very small magnitude. The Hokkaido has a little over 200 
miles open for traffic connecting the ports of Otaru and Muroran 
with the collieries in Ishikari and Iubari valleys. The first rail- 
way line in this island was modelled after the American, Formosa 
has had about fifty miles of very rly built railways when the 
island came into our possession, They have since been improved, 
or rather rebuilt, by Japanese Government engineers, and now are in 
operation between Keelung, Tamsui, and Shinchiku. 

There are about seventy railway companies, which have thus far 
expended about 170,000,000 yen (1 yen = 23.) to construct about 
2500 miles. This amount, added to the cost of the Government 
railways of some 65,000,000 yen—235,000,000 yen—can be fixed as 
the amount of total capital invested in the railways of Japan. 
Accidents to railway trains in Japan are very few. The 
number of lives lost, which was about 700 during the last year, is 
due mostly to level crossings, where foot passengers on highways 
and footpaths meet accidents. Casualty to train passengers, 
resulting in loss of life, is infinitely small, being about one among 
1,100,030 passengers carried. Average charge per passenger per 
mile is slightly over 1 sen (= 1 farthing), 95 per cent. of total 
annual passengers of some 86,000,000 being of the third class, the 
tariff of which is generally asen per mile, The third-class fare is 
limited by regulation to 1} sen per mile. The Annual tonnage of 

oods traffic amounted to about 8,600,000 tons, the average tariff 

ing about 2 sen (halfpenny) per ton per mile. Over two-thirds 
of the total revenue are derived from passenger traffic, the 
remaining third being the receipts from goods traffic and from 
minor sources. This is rather peculiar to Japan, and is chiefly 
attributable to the sea transportation to which goods traffic 
naturally turns, 

Some of the railways traverse scenic parts of the country. Suma 
and Akashi with their try and romance, or the Floating 
Temples of Miyajima on the Sanyo Railways, skirting along the 
shores of the well-known Inland Sea of Japan, can only be 

ualled by the inspiring view of the Fuji and Tagonoura, or the 
wild mountain scenes at Hakone on the “ Tokaido” line. ‘The 
country is in general picturesque, and these are only a few examples 
of exquisite scenery which greets one on his railway journey> 
In the point of passenger accommodation a great deal can be 
desired ; there is plenty of room for improvements. When 
distances were short and traffic local what accommodation there 
was, was sufficient ; but as at present the continuous lines of rails 
between Shimonoseki— Mitajiri—in the South and Aomori in the 
North reach about 1000 miles, a through passenger, unless of the 
most robust constitution, cannot undertake the journey without 
one or two stoppages for his recuperation. Under the best cir- 
cumstances, a railway journey over ten or twelve hours is tiresome 
enough—unless passed in seeping bes when it comes to 1000 
miles witbout proper accommodation, one shrinks from the attempt. 
Refreshments are obtainable at almost all stations, but, travellers 
from foreign countries generally burden themselves with wicker 
baskets from the hotels instead of relying upon station refresh- 
ments for subsistence. In warming the carriage in winter, the old- 
fashioned, awkward, hot-water foot-warmer is used. This means 

roves rather a pretence than an actuality, especially in the 
orth, In point of speed some increase, so far as passenger 
service is concerned, would be welcome. The average speed, in- 
cluding stops, of passenger trains would fall a little below eighteen 
miles an hour. The gauge and the general nature of the 
country which makes the use of steep grades and sharp curves un- 
avoidable, limit the speed attainable. It cannot ever be hoped to 
obtain such a high speed as on standard railways in England and 
~ —— States of America, ciaatidiiiiee 
e operating expense, on an average, comes to abou pe 
cent. of the on pore hay Almost all the lines have proved 
paying investments, the dividends ranging from 6 to 16 per cent. 
perannum. ‘There are now about 600 miles in course of construc- 
tion. Among these Tokyo-Nagoya inland route, once given up, and 
the West Coast Aomori-Fukushima line are the two important 
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sections. By the end of this year, 300 to 400 miles would be added 
to the present mileage. ‘he table showing Government and 
private railway lines is given herewith. So many small indepen- 
dent lines, as given in the table, must sooner or later combine 
among themselves, wherever practicable, or be absorbed by larger 
and stronger ies. In fact, the amalgamation of railways has 
already begun, and the future willsee more cf it. This process 
seoms to be a necessary step in the course of railway development in 
any country. 
'T\BLE SHOWING RAILWAYS IN OPERATION AND CHARTERED, 
NOVEMBER, 1898, 


thvernment Lines and Regular Chartered Companies. 
Mileage 


ileage ? 
Names. in under ol 
operation. construction. re 
Government lines es eae 
Nippon Kailway.. a A ee 
Sanyo ah Te iat Aa ae pe reer ae 330 
Kiushu Varese freee re 324 
Kansai ee Si» uals min, be cae ee ee 151 
Tanko 2 0 ae eee 183 
Gannett 45 seo ve <0 Se we ae cel Oe 100 
Kyoto ee ig: aa een ie 104 
Hokuyetsu,, .. -- «- 67 .. « «. 32 w 
Chugoku yy) ee eee 35 : 63 98 
Sobu ” ee oe . a2 . * “= * * oe 72 
Bantan o9 aay ee Ser ne  ee 
Mankeit (5 «es. +o: UU we vee. 6 oe — ee 
Seiwa ” Bg) heer ee a a oe < 5 
Hoshu ” is setued), Stas “se os SE as oe cen 
Boso ” i cok tinksre lew eee sac een ear te “ae 
Mobu ” et 52 52 
Joso ” _ 5 52 
Nankai ” 39 10 49t 
Tobu ” _ 48 48 
Sunko ” we ws 2 a ee 46 46 
Osaka ” ae ee Oe as. lod wel Os 45 
Iahinomaki,, o¢ «c oo = «cc vs o @ +s. Sa 
Nara ” Sa! dan “Soe gt! de, a8 Do ink cme cen 38 
Tango ie eae ee Se ee ae ck 0k OE as 6a aw ie 
Kiwa ie) an ea aes Ces se da ee oe ae 82 
Narita 9 ity ere ae ay. oe | ax "MP ere 82 
Nanao i KS, (he ey I we ee ele ae ee ek, ee 
Joya és oat jee le ee ee 31 
Other 32 companies . . ns 5, SE 534 
Preliminary Chartered Companies, 
Taisha-Ryomam .. .. -- = «0 oo « & 150 
Owarl Railway... .. «2 = of «2 of = 124 
Sainan ” os - . 100 
Yetsuwa 5, Ra, aie coe Mranrat << % 96 
Obam4 ” ci oe we _ ee ar ae 95 
Joetsu ” “a oe ae _ 86 
Chiusei 99 00 ee _ _- ase 
Other 51 companies .. _- -—- . 1140 
Formosa caw. ae - — 200 
3282 1732 6874 
Nora. —Cervta'n inaccuracies ani discrzpancies in the table are un- 
avoidable, as changes are const yntly happening. 
Remarks :-—-* Include Formosa and Hokkaido; very approximate. 
+ Kyomo, Mite railways, &., bought up. { Nankai and Hankai amalga- 
mated. 


As was referred to, the topographical nature of the country 
forbids such a network of railways as is the case with the British 
Isles, but even the most conservative estimates will place feasible 
and necessary railways the country should have in future at about 
6000 miles besides what it has now. This means that only a third 
has been constructed. The rest remains to come to existence as 
the energy and resource of the country could be applied to this 
direction, The estimate for the construction of these 6000 miles 
cannot be much below 500,000,000 yen, It will be years yet before 
all these are built, as the rate of the yearly increase cannot be main- 
tained in future as heretofore. Moreover, the existing lines must 
be double-tracked. The growing traffic on some important lines 
connot efficiently be handled without the second track. The 
rolling stock must be increased and improved ; it is not sufficient 
for the need of the present amount of passenger and goods traffic. 
Seventy-five passenger coaches and about 300 goods wagons per 
100 miles are low figures, This point of increasing the rolling 
stock and the double tracking should claim equal importance with 
the construction of new lines, Formosa must have Keelung-Tainan 
central line, and this railway would be the only efficient means of 
the subjugation of banded native robbers infesting the island. The 
Hokkaido, with its mineral and agricultural future, should be pro- 
vided with this means of civilisation. Most parts of Japan are 
thickly populated, and one hears of her need of outlets for super- 
fluous population. They need not look far for them ; there are the 
Hokkaido and Formosa, The Government railways in Hokhaido, 
some of which are underway now, may not be paying investments, 
at any rate in the beginning, but they will do good for the 
island in time tocome ! Much Japan has done in railways but she 
has more left to do, 





WORKMEN’S COMPENSATION CASES, 


Ast February — I’ontypridd County - court. — Plaintiff, Ann 
Richards, widow ; defendants, the Ocean Colliery Company. The 
claim was brought in respect to the death of applicant’s son at the 
company’s pit. The company urged that there should be a deduction 
from the compensation money of the amount due to the widow 
from the Miners’ Permanent Fund. The Judge decided that, in 
assessing the amount due under the Act, no account should be 
taken of money which might be due from any other source as the 
result of private thrift, and awarded the widow £180, The case, 
however, will probably go to the Court of Appeal. 


4th February. — Court of Appeal.— Plaintiff, Henry Rumboll ; 
defendants, the Nunnery Colliery Company, This was an appeal 
by the Nunnery Colliery Company from the decision of the 
Deputy Judge of the Sheffield County Court (Mr. Cyril Dodd, 
Q.C.). The respondent, Henry Rumboll, was a miner in the 
employment of the appellants, the Nunnery Colliery Company, at 
their colliery, his wages being 32s. per week. Upon July 15th, 
1898, the respondent was at work with other men in the mine 
getting coal, and at the beginning of the shift they were trying to 
get rid of a stone from the roof of the place where they were 
working, The deputy came up at the time, and instructed them 
to put up a bar across the roof supported by two props, one on 
each side of the working place, in order to prevent the stone 
from falling down, ‘This was accordingly done, but a few 
hours later the plaintiff and another’ man took down 
the bar and props, because, as they said, the corves or 
trucks with the coal in them could not get by, and also because 
the getting of the coal was rendered more difficult by reason of the 
props standing against the walls of the working place. Instead 
thereof they put — a prop directly under the stone to support it. 
About two hours after this was done the stone fell from the roof 
upon the respondent, and so injured his leg that it had to be ampu- 
tated. Upon an application for compensation under the Work- 
men’s Compensation Act, 1897, the appellants contended that the 
respondent had been guilty of ‘serious and wilful misconduct ” 
within section 1, subsection 2(c), of the Act, by disobeying the 
express orders of the deputy, and could not therefore recover 
compensation, That subsection provides that “‘if it is proved 
that the injury to a workman is attributable to the serious 
and wilful misconduct of that workman, any compensation 
claimed in respect of that injury shall be disallowed.” Sec- 
tion 49 of the Coal Mines Regulation Act, 1887, prescribes 
general rules to be observed in coal mines. Rule 4 says that a 
competent person shall before the commencement of each shift 
Inspect every part of the mine beyond the station, and in which 
workmen are to work or pass during the shift, and that no work- 





man shall pass beyond the station until the part of the mine 
beyond the station has been so examined and stated by such com- 
petent person to be safe, Kule 7 provides for the withdrawal of 
workmen from any part of a mine which is found to be dan- 
gerous. Rule 21 is as follows:—‘‘The roofs and sides of every 
travelling road and working place shall be made secure, and a 
person shall not, unless appointed for the purpose of exploring or 
repairing, travel or work in any such travelling road or working 
place which is not made so secure,” Section 50 of the Act 
provides that every person who contravenes or does not comply 
with any of the he rules shall be guilty of an offence 
against the Act. By Section 60, where a person is guilty of 
an offence against the Act which was reasonably calculated to 
endanger the safety of the persons employed in the mine, and 
was committed wilfully, such person shall be liable to imprisonment, 
Rule 100 of the special rules established in the appellants’ mine, 
under Section 51 of the Coal Mines Regulation Act, provided as 
follows :—‘‘The miners must build good pack walls, and set a 
sufficient quantity of props and bars for safely securing the roof 
and sides of their working places, and add to them or renew them 
when necessary, or when told by the manager, under-manager, or 
deputy.” By rule 106 of the special rules, ‘‘ All persons employed 
in the mine shall be under the control of the manager, under- 
manager, and deputies, and shall at all times obey their lawful 
commands,” By rule 107, ‘‘ Any person committing a breach of 
any of the eine special rules is guilty of an offence against the 
Act.” The learned County-court Judge came to the conclusion 
that the respondent had not been guilty of serious and wilful 
misconduct, and awarded him 16s. a week from August Ist 
to November Ist, 1898; 14s, a week from November Ist to 
January Ist, 1899 ; and 7s, a week afterwards, 

The Court dismissed the appeal. 

Lorp Justick A, L, Siri said he would repeat what he had 
stated on former occasions—namely, that in appeals under the 
Workmen’s Compensation Act the duty of this Court was limited 
to the consideration of questions of law. Where it was desired to 
dispute a finding of the County-court Judge on a question of fact, 
it was necessary to satisfy the Court that there was no evidence on 
which the County-court Judge could rightly have found as he had 
found. This was a claim made by a workman in a mine. Prima 


Jacie, where a workman ip an employment which came within the 


purview of the Workmen’s Compensation Act met with an acci- 
dental injury, his master was liable to pay him compensation, 
although there had been no negligence on the master’s part ; but 
one exception to that liability—he did not say there were not 
other exceptions—but one exception was where the injury was 
attributable to the serious and wilful misconduct of the workman. 
In his judgment it was not right to say that every violation by a 
workman of any of the rules, general or special, framed for the 
regulation of coal mines, must necessarily render the man guilty 
of serious and wilful misconduct within the meaning of the Work- 
men’s Compensation Act. Such a proposition could not be laid 
down as a matter of law, but it was necessary in each case to con- 
sider the particular circumstances. He would take it that some 
of the rules to which they had been referred had been broken in 
this case, but when all the circumstances were considered he could 
not say that the evidence was such that, as a matter of law, the 
County-court Judge was bound to hold that this workman was 
guilty of serious and wilful misconduct. He therefore thought 
that the appeal must be dismissed. 

LorDs Justices Cuitty and CoLiins delivered judgment to the 
same effect. 





4th Felruary—Court of Appeal.—Price +. Marsden and others. 
This was an appeal by a workman from an award of the Judge 
of the Bolton County-court. The appellant at the time when 
he sustained the injury in respect of which he claimed com- 
pensation had been in the employment of the respondents 
as a factory hand for three years, Up to September %th, 
1898, he was a little-piecer, earning %s, 6d. a week. On that 
date he was promoted to be a side-piecer at 13s. 8d. a week. 
The accident happened on September 28th, 1898. The only 
question in the case was as to the amount of compensation to 
which the appellant was entitled. The County-court Judge took 
49 weeks at 9s, 6d. and three weeks at 13s. 8d., divided the total 
by 52, and awarded a weekly payment of 50 per cent. of the 
amount so obtained, It was now contended on the part of the 
appellant that the words in the schedule of the Act, ‘‘if he has 
beep so long employed,” ought to be construed as meaning “‘ if he 
has been so long employed in the same kind of employment.” 
Here the appellant entered into a new kind of employment on 
September 9th. This case was governed by the last part of the 
sub-section, and the award ought to have been for a weekly pay- 
ment of 6s. 10d. The Court dismissed the appeal, holding that 
the County-court Judge had taken the right view of the matter. 
The words “‘if he has been so long employed” in section 1 (/) of 
the first schedule to the Act meant ‘tif he has been so long 
employed by the same employer,” and not ‘‘ if he has been so long 
in the same grade of employment.” 





8th February— Woolwich County-court.—In a compensation case 
brought by a painter, Judge Addison ruled that the plaintiff was 
entitled to recover, although he was working on a ladder at the 
time of the accident instead of on a scaffold 30ft, in height, as 
specified in the Act, Notice of appeal was given. 





8th February — Manchester Covnty-court. — Plaintiff, Samuel 
Bennison ; defendants, Messrs, Crossley Brothers, of Openshaw, 
Manchester. The applicant claimed compensation for the loss of 
two fingers. It appeared that he was the travelling crane man, 
and on September 1Yth last he noticed that something was wrong 
with the belting. He stated that he went in search of the man 
who was specially appointed by Messrs. Crossiey Brothers to have 
charge of the belting, but could not find him, so he attempted to 
do the work of putting the belt right himself, using a stick for the 
purpose. ‘I'he Judge held that it was the applicants’ duty to have 
waited for the proper belt man, that the injury did not happen in 
the course of his employment, and that he must give judgment 
for the defendants with costs, He, however, offered to state a case 
if so desired, and this was accepted by applicants’ counsel. 





lh February — Merthyr County-court. — Plaintiff, Elizabeth 
Williams, widow of the deceased workman ; defendants, Nixon’s 
Navigation Company. Plaintiff had died since the proceedings 
were commenced, and by agreement the grandmother of her 
children was allowed to act. The man was ashackler. Just before 
the accident he had finished work, and was proceeding to the 
it bottom. Four hundred yards away his mangled body was 
ound ten minutes afterwards. Nobody saw the accident, but it 
was evident that he had been killed by coal trucks, Two points 
were submitted by the defendants, who admitted that he was 
coming from work at the time, and that the way he took was that 
by which he should have gone ; another point was that as he was 
coming from work the liability had ceased, and serious and wilful 
misconduct was alleged. Circumstantial evidence was adduced to 
prove that deceased had actually ridden on the trucks part of the 
way, and had been knocked off and killed. The Judge held that 
the man having left his work only, and not having left the colliery, 
did not remove the liability, but he accepted the theory that the 
deceased had ridden on one of the trucks, decided that this was 
serious and wilful misconduct, and ‘decided in favour of the 
defendants. 


llth February—Merthyr County-court.—Plaintiff, Lucy Carter ; 
defendants, Messrs. Crawshay Brothers (Limited). £300 was 
claimed for the death of plaintiff's hushand, who was killed in the 
Castle Pit on the 27th of October, The deceased met his death 
through a fall of clod and coal whilst removing a side post 





embedded in the ground. The case for the respondents was that 
the deceased was guilty of serious and wilful misconduct in 
cutting the post with a hatchet when he ought to have taken it 
down by means of a “ pulling jack” provided for the purpose. 
His Honour said that, in his opinion, the non-user of the *‘ pulling 
jack” was not serious and wilful misconduct, because the machine 
when used was not employed so much in the interests of personal 
safety as to save the posts from being destroyed. He was not 
satisfied that the accident would have been prevented even if the 
instrument had been used. Consequently he awarded the applicant 
the £300 asked, with costs, 





14th February—Tredegar County-court.—Plaintiff, Arthur James 
Marshall, joiner ; defendant, Arthur Tilney, proprietor of the 
Steam Saw Mills, Abertillery. Applicant sued for compensation 
for the loss of four fingers on the right hand. The claimant was 
pore oe as an improver in the joinery trade of the respondent, 
and had the misfortune to have four fingers on the right hand cut 
off at the second joint on the 30th of September last, since which 
time he had been wholly incapacitated from following his employ- 
ment. His wages as an improver were 18s. 9d. per week. The 
nature of the accident would have the result of preventing him 
from ever following his trade, as the fingers were severed at the 
second joint, and he could not grip any of his tools. For the 
defence evidence was called tending to show that the claimant 
would not be permanently incapacitated from following his em- 
ployment as a joiner. His Honour gave judgment for payment 
of 9s. 4d. per week from October 15th to March 15th, me 5s. per 
week after that date. 





16th February — Newport County-court. — Plaintiff, widow of 
Stephen Holness ; defendants, Messrs. Mackay and Davies, con- 
tractors, Cardiff. Plaintiff claimed £300 in respect of the death 
of her husband, Deceased was a foreman ganger. His wages 
were £1 12s, 2d. per week. He was walking to, but had not then 
reached his work, which was on the Great Western Railway, at 
the time of the accident, and was overtaken by a main line train. 
Plaintiff contended that the deceased could be said to have 
entered on his work as soon as he got on therailway. Defendants 
alleged that if he had obeyed orders he would not have been on 
the main line at all. Judgment had been reserved at a first hear- 
ing on January 19th. The Judge now decided that it did not 
matter where the man was on the railway, and that as soon as he 
had got on the railway his work had begun, and gave judgment 
for £250, half to go to the widow, one-sixth to go to the son aged 
fifteen, and one-third to the daughter aged thirteen. 





24th February—Swansea County-court.—Plaintiff, Jeptha Lloyd, 
steelworker ; defendant, The Grovesend Steel Company. The 
applicant claimed compensation for the loss of his son, owing to 
the bursting of a boiler, involving the loss of his and two other 
lives. Liability was admitted, the sum of £20 being paid into 
Court, but it was submitted that this sum was insufficient, and that 
the point was as to whether the other members of the family 
could indirectly claim under the Act. The Judge said that this 
was the first case he had tried under this Section of the Act, but 
he thought plaintiff was entitled to recover indirectly on behalf of 
his family, and gave judgment for £100 and costs. 





27th February—Courtof A ppeal.—Plaintiff, Patrick McLaughlin ; 
defendants. Messrs, C. and J. Clayton. Compensation had been 
sought for the loss of two fingers and a thumb. The matter had 
been arbitrated upon by his honour, Judge Bompas, in the Brad- 
ford County-court. It had been found that all the applicant was 
entitled to recover was lls., and an appeal had been lodged. In 
the present instance it was sought to compel the applicant to give 
security for costs. It appeared that the expenses of the arbitra- 
tion and all matters connected therewith had been paid by a com- 
bination of workmen. It was urged that if the appeal failed, 
it would be impossible to get costs out of this union, who, 
though, in fact, the real appellants, were not on the 
record as parties to the action. The boy had been unable 
to work for some weeks. The first two weeks he could claim 
nothing ; but as soon as he could work he had been put by bis 
old employers to some totally different work to that which he was 
doing before the accident, at the same rate. The learned judge 
had decided that all the boy was entitled to was 50 per cent. of 
the money he would have earned had he not been laid up. It was 
contended against this that the lad might be discharged at the 
end of any wees, when all the compensation he would have 
obtained for the loss of two fingers and a thumb would be 1s. 
In reply, it was pointed out that the notice of appeal asked for 
judgment, and alternatively that there might be a new trial 
to assess damages. If all that was necessary to stop an application 
for security was the insertion of something about a new trial, then 
in every case a workman could, with impunity, appeal. The 
union was bearing the boy’s costs, and the only way the union 
could be got at was by an order on the boy to give security. The 
Court directed that security should be given to the amount of £15. 
This is the first application under the Workmen’s Compensation 
Act for security for costs of the appeal. 





28th February — Manchester County-court. — Plaintiff, Richard 
Johnson ; defendants, the Ridgefield Cycle Company, of Manchester. 
Compensation had been sought under the Employers’ Liability Act, 
but it had been held that there had been contributory negligence, 
and the action had failed. This was a fresh claim under the Work- 
men’s Compensation Act, and the principal point of contention was 
whether plaintiff could now make a claim under the Workmen’s Com- 
—— Act, having failed in his first action under the Employers’ 
iability Act. The arbitrator, Mr. Adshead Elliott, decided this 
point before hearing the facts of the case. He held that under 
Section 1 (2 B) a workman clearly had the option of claiming com- 
pensation under either Act. It was plainly stated that the em- 
ployer should not have to pay compensation under each Act, but 
nothing was said by which it could be understood that a man could 
not sue under each Act. He therefore allowed the case to proceed, 
and awarded to the plaintiff 13s. a week for a month after the 
accident, and 2s. a week from that date for the rest of his life. 
Application was made, and leave given to state a case for the 
decision of a higher tribunal. 








CATALOGUES. 


Croft and Perkins, Bradford. Friction clutches and pulleys.— 
This is a descriptive illustrated pamphlet showing very fully the 
details and explaining the operations of the clutch mechanism. 
As far as possible the prices are also given. The little book is 
divided into sections devoted separately to crown, rim, and disc 
clutches. The illustrations are nicely executed and the letterpress 
clear and readable. 

Muntz’s Metal Company, Limited, French-walls, near Birming- 
ham, 1899 price list of brass and copper tubes, bolts, nuts, and 

lates.—To users of tubing this book will be found extremely use- 

ul on account of the information and data which it contains 
relating to the qualities of copper. There is an excellent index, 
and the leather binding gives to the whole a high-class appearance. 

Charles McNiel, Kinning Park Ironworks, Glasgow.—Illustrated 
catalogue and price list of pressed steel manhole doors, sludge 
doors, saddles, flanged boiler end plates, and other weldless articles. 

Hans Renold, Manchester. 1899 catalogue of cycle roller chains, 
containing full particulars of a new twin roller chain designed to fit 
the same diameter wheels as the block chain by the same maker 
now on the market.—A new 3in. pitch chain made to meet the 
demands of the cycling public is also described, together with 
tools for wheel cutting, 
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THE BRIDGE OF MANS. 


A BRIDGE has very recently been erected at Mans, the 
principal town in the department of Sarthe, in the north- 
west of France, which possesses some novel features. <A 
skeleton plan of it is represented in the accompanying figure, 
which indicates that it is in the form of a St. Andrew’s cross. 
In the figure, A B and C D show the centre lines of this 





curious compound structure, and a b and ¢ dare the banks 
of the river Sarthe, over which it has been constructed. It 
should be stated that the whole of the bridge, both soffit and 
platform, are respectively on the same level throughout, that is, 
the headway is uniform below and the height of the tracks con- 
stant above. The circumstances which led to the adoption 
of this peculiar double-fantail design were that in the first 
place it was necessary to provide a bridge to carry a new 
system of electric tramways over the river, and in the second, 
to leave open the existing communication of the railway 
which had been in operation for ten years. It would have 
been possible, it is true, to have overcome the difficulty by 
building a couple of new bridges at different points over the 
stream and diverting the railway over one of them, but the 
expense would have been very great. The ingenious idea, 
therefore, suggested itself to the designer to erect a single 
bridge with two branches, one for the tram and the other for 
the railway, allowing the two lines of traffic to cross each 
other in the centre of the river. Another distinguishing 
characteristic of this work is that the foundations, the 
cylindrical piers or columns, and the platform are con- 
structed on the compound concrete or Monier principle, in 
which the concrete is fortified or strengthened by the 
addition of iron or steel of different sections, from plain hoop 
iron to channel iron and the rolled joist. 

This system of bridge construction, of which several 
excellent examples upon a fairly large scale have been erected 
now for some years back upon the Continent, more specially 
in Germany, has not made any material progress in England. 
Its application, with one or two exceptions, has been hitherto 
restricted to spans of the insignificant dimensions pertaining 
to fire-proof flooring arches, and similar small structures. 
Some engineers, among whom our own take a prominent 
place, maintain—and we think with both reason and force— 
that in the first place the combination of two different 
materials so widely diverse in constitution and qualities 
as concrete and metal, is unsound in theory and defec- 
tive in practice. It is also contended, secondly, that 
the component parts of the combination do not work 
well together, the expansion and contraction of the one 
causing the disintegration of the other. It may certainly be 
* very justly asked, What must be the result of the intimate 
union of a brittle material, such as concrete, void of all 
ductility and resilience, and a metal possessing a high limit of 
elasticity ? How can concrete withstand the repetition of 
stresses of a tensile character for which it is obviously so ill 
adapted? On the other hand, it is stated—though so far the 
statement needs confirmation before it can be accepted with 
any confidence—that the tensile stresses upon the concrete 
are reduced to a single initial stress, which is not under any 
circumstances reproduced in any part of the structure. 
Under these conditions, should they represent the true state 
of the case, it becomes only necessary to regard the concrete 
as subjected to stresses of a compressive nature which it is 
especially well calculated to resist. However this may be, a 
large number of arches of very respectable spans have been 
erected of cement concrete without the addition of iron or 
steel sections of any description, so that even should the 
compound or Monier system be desirable, it is certainly 
not necessary, since the same result can be attained 
without it. 








THE TELEPHONES IN LONDON. 


A CONFERENCE on the subject of the Bills of the National 
Telephone Company which are coming before Parliament 
this session was held on Wednesday last at the Guildhall. 
The Conference consisted of sg sca chosen from the 
Corporation of London, the London County Council, and the 
Vestries and District Boards of the metropolis. Two 
authorities alone were unrepresented. These were Chelsea, 
which has already signified its intention of opposing the 

3ills, and Woolwich. The Lord Mayor opened the proceed- 
ings, which were subsequently carried on under the chair- 
manship of Mr. A. C. Morten. 

There was absolute unanimity on the question of opposing 
the Bills. There appeared to be not the smallest doubt in 
the minds of those present that the Bills, if made law, would 
be prejudicial to the interests of London at large. As might 
have been expected, however, only the narrower question of 
injury to their own roads formed the chief factor of the oppo- 
sition of the various authorities represented. Naturally the 
delegates were there in the first instance to safeguard the 
interests ‘cf their own particular districts. And so far so 
good. Any opposition to a monopoly is good, and in the end 
good may come from this opposition, provided that it is 
echoed throughout the country, as is not unlikely, by every 
other authority. 

There was, however, a feeling present with not a few 
members of the Conference that all troubles would be at an 
end if the Government took over the telephones, and refer- 
ence was made to the Bill which, it is stated, the Govern- 
ment intends to bring in upon this subject, Do the authorities 
imagine for one moment—simply to look at the question from 
their narrow point of view—that their streets would be safer 
from inroads for the sake of laying wires if the Government 
had full hold of the reins? The reverse of this is what 
would actually be the case. If new wires were laid by the 
Government, they would undoubtedly be under the roads and 
pavements. Still, opposition of any kind is good in a case of 





this kind, and will, should it succeed, permit of breathing 
space in which to decide what to do. 

As to the text of the resolutions passed at the meeting, 
there is no occasion for us to give them in full. The gist of 
them, however, is as follows :—-The first resolution stated that 
the powers sought by the National Telephone Company 
would, if granted, be prejudicial to both local authorities and 
the State itself. The second resolution decided that the 
Bills should be strenuously opposed, and the third that all 
the authorities represented should be requested to petition 
against the Bills, to ask their representatives in Parliament 
to oppose them on second reading, and to take every efiort to 
prevent their becoming law. It was further determined 
that, in the event of the Bills passing second reading, the 
Corporation should be invited to call another conference 
to decide upon the best means of opposing them in Com- 
mittee. It was evidently intended to ask the Corporation to 
take charge of the opposition as representing all the authori- 
ties of the metropolis. Copies of the resolutions are to be 
forwarded to the Prime Minister, Lord Kimberley, the Post- 
master-General, and all members of Parliament, and we 
trust that the object aimed at will be attained and the Bills 
thrown out. 








LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
(Present—Lorp Hosuovse, LoRD MAcNAGHTEN, LorD Davey, and 
Sir RicHarD Covucu.) 
THORNYCROFT’S PATENT, 

THIS was an application for an extension of the term of letters 
patent dated January 3lst, 1885, and granted to Mr. John Isaac 
Thornycroft for ‘‘ improvements in steam generators.” 

Mr. Moulton, Q.C., and Mr. J. C. Graham were counsel for the 

titioners, Messrs. Thornycroft and Co., engineers and ship- 

uilders at Chiswick ; the Attorney-General and Mr. Dennis for the 
Crown. 

Lorp Davey, in giving their Lordships’ reasons for their report 
to her Majesty refusing the prayer of the petition, said the inven- 
tion had reference to what were known as water-tube boilers, and 
consisted of the combination of various parts, all or most of which 
were admittedly not new at the date of the letters patent. It was 
no doubt a useful invention, particularly in marine engines, and 
had been applied with success both in this country and abroad. It 
had been used in vessels of the Royal Navy, in which high speed 
was required with small weight of boilers and fuel to be carried. 
But the evidence had not satisfied their Lordships that the inven- 
tion was one of such striking or unusual merit as would justify 
them in recommending an extension of the term of the patent. 
The evidence as to the remuneration of the patentee was also un- 
satisfactory. In the opinion of their Lordships, the petitioners 
failed to give any sufficient explanation why they had not or might 
not have received adequate remuneration for the invention. The 
petitioners had received a net profit of £5826 on their foreign 

atents. They had also made a profit of £3178 from 1888 to 1895 
inclusive on boilers made by them in this country for boats not 
built by them, being at the rate of above 16 per cent. on the 
expenditure. But they stated that they had lost £6494 in fitting 
the patented boilers on boats built by themselves under contract. 
They had built between thirty and forty boats fitted with the 
patented boilers from 1885 to 1896 at an expense of £480,686. In 
particular they stated that in 1891 they lost £38,226 on the Speedy, 
which they built for the Admiralty, and they attributed £4970 of 
the loss to the boilers. In that and other cases the petitioners 
had taken the percentage of loss on the boat, including the boilers, 
and divided it pro rata between the actual cost of the boilers ana 
that of the boat exclusive of the boilers. It appeared, however, on 
cross-examination that the tenders for the Speedy, as well as for 
some other vessels, contained separate prices for the boilers and for 
the boat, and the difference between the contract price and the 
actual cost of the boilers of the Speedy was £688 only. Their 
Lordships thought that the proportion of loss attributed to the 
boilers was ascertained on a fallacious principle. No explanation 
had been offered why that larger loss—nearly 10 per cent. on the 
amount expended—was incurred in building boats titted with the 
patent boilers for themselves while a handsome profit was made on 
supplying the boilers for boats built by other builders, In the 
absence of any explanation the facts proved were consistent with the 
existence of some error of judgment, miscalculation, or other defect 
in the petitioners’ mode of carrying on their business of boat build- 
ing, and their Lordships could not accept the evidence as proof 
that no profit was or could have been made in working the patented 
invention. Shey would therefore humbly advise her Majesty that 
the prayer of the petition be refused.— Zimes. 








ENGINEERING NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 

THE revival in the share market has induced a great accession 
of activity in deep-level mining in the Transvaal. Not only are 
new companies being floated, but existing concerns are realising 
reserve capital in order to obtain the necessary capital for equip- 
ment. Asaresult, some important orders for plant and machinery 
have lately been sent home, and the local engineers and iron- 
founders are very busy. In connection with the charge of direct 
importing made against the mining companies, the existence of a 
ring in mining machinery is once more asserted. It is declared 
that each of the big financial groups has a — firm of 
engineers at home with whom its interests are bound up, and to 
whom it sends all its orders for mining machinery. There is, no 
doubt, some truth in these allegations, and it is remarkable that 
all the orders for certain classes of machinery from one group of 
mines go to particular firms. It is very doubtful, however, 
whether this system of selection is not more to the interest of the 
mining industry than the open tendering from all the engineer- 
ing firms in the world, which is advocated by its critics, There 
are only a few firms, after all, who — a special reputation for 
gold mining machinery, and it really does not matter much which 
of these gets a contract for, say, a stamp battery. In such 
plant as mill and winding engines, boilers, and air compressors, 
the consulting engineers of the Witwatersrand can hardly be 
accused of restricting their choice. Almost every known type of 
these classes of machinery is to be found on the fields, and the same 
thing applies to mining machinery. What is really to be objected 
to is the system of local purchase of mining stores. The financial 
groups appoint a man to purchase everything required by the 
mines under their control, and a deduction is made from the price 
“— to the suppliers in order to cover the cost of these officials, 

t is obvious that many abuses are rendered possible by this 
practice, 

A great deal of discussion is going on as to the effect which the 
increased depth of working will have upon mining in the Trans- 
vaal. With the general flattening of the reef which now seems 
to be established, the question does not possess that practical im- 
portance which at one time seemed certain to attach toit. With 
the increased depth of working, however, it is probable that the 
present tendency to employ compressed air for rock drilling, in 

lace of hand labour, will further extend. A new law before the 
Yolksraad ss that no natives shall be allowed to work in 
the mines until they have served two years as labourers on farms, 
If this proposal becomes law, it will have considerable effect in 
accentuating the present scarcity of Kaffir labour for native pur- 


poses, 
A new scheme of water supply is proposed for East London, 





Cape Colony, which will involve the erection of extensive pumpi 
plant, and the cost of which is estimated at £100,000, ing 
The imports into South Africa for 1898 show a heavy fallin 
off as compared with 1897. It may be hoped that the epleticg 
of inflated merchants’ and storekeepers’ stocks is now pretty well 
completed, and that, with the “boom” in the share market, wo 
shall witness a big augmentation in South African buying during 

the present year. 








LAUNCHES AND TRIAL TRIPS. 


Wooproop, three-decked rule ; built by, Messrs. Ropner and 
Son ; to the order of, The Britain Steamship Company ; to carry 
4500 tons; engines, triple-expansion, 1100-horse power, pressure 
1601b.; contructed by, Messrs. Blair and Co., Limited ; trial trip 
February 23rd. ; 

PENDEEN ; built by, Wm. Gray and Co., Limited; to the order 
of, Mr. R. B, Chellen ; dimensions, 300ft., 42ft., 21ft. 9in.; engines 
triple-expansion, 2l4in., 35in., 58in., by 39in., pressure 160 Ib,: 
— by, Central Marine Engine Works ; trial trip, February 


CLAVERDALE ; built by, Craig, Taylor, and Co.; to the order 
of, Messrs, Edmund Haslehust and Co.; dimensions, 345ft., 45ft, 
28ft. 6in.; to carry, 5500 tons; engines, triple-expansion, 24in, 
38in., 64in., by 42in., pressure 160 lb.; constructed by, ‘T° 
a and Son, Limited ; trial trip, February 25th; 11} 

nots, 

NEWCASTLE ; built by, C. S. Swan and Hunter, Limited, to the 
order of, Newcastle Steamship Company, Limited ; dimensions, 
340ft., 48ft., .26ft. 6in.; to carry, 5500 tons; engines, triple- 
expansion, 24in., 40in., 64in., by 42in., pressure 1701b.; constructed 
by, North-Eastern Marine Engineering Company, Limited ; trial 
trip, February 25th ; 10} knots. 

SILESIA ; built by, Messrs, Wigham Richardson and (o.; to the 
order of, Austrian Lloyd Steam Navigation Company ; dimensions, 
400ft., 49ft.; engines, Yarrow, Schlick, and Tweedy system ; trial 
trip, February 25th. 

WaANpBY, trunk steamer; built by, Ropner and Son; to the 
order of, R. Ropner and Co.; dimensions, 336ft. 6in., 46ft. Gin., 
27ft. 3in., to carry, 6000 tons; engines, triple-expansion, 24in,, 
40in., 6Sin., by 45in.; constructed by, Messrs, Blair and Co,; trial 
trip, February 27th. 

TWIN-SCREW passenger steamer; built by, Sir Raylton Dixon and 
Co.; to the order of, Elder Lan ame and Co,; dimensions, 382ft., 
46ft., 25ft.; to carry, 108 first-class, 502 second-class passengers ; 
engines, triple-expansion, 2l}in., 35in., 59in., by 42in., pressure 
1801b.; constructed by, Wallsend Slipway and Engineering Com- 
pany ; boilers fitted with Howden’s forced draught system ; launch, 
‘ebruary 28th. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

‘‘BeTTeR prices all round” is still the order of the day in 
consequence of the trade revival. Not the manufacturers only, 
but the middlemen as well are deriving benefits, as is shown by the 
action of the Birmingham Iron and Steel Merchants’ Association, 
who have notified an advance of 10s. per ton. This example has 
been followed by merchants in other parts of the district, who 
have issued circulars intimating the same advance, and dated 
March Ist. The advance applies to ordinary Saffordshire bars, 
hoops, strip, wire, and sheets. Two previous advances have been 
made, one in October last of 5s., and one in January last, also of 
5s., so that the aggregate advance since the revival began now 
amounts to £1 per ton. Bars are now listed by merchant houses 
at £7 to £7 5s., hoops £7 to £7 7s, 6d., strip £6 15s, to £7, and 
sheets (doubles) £8, 

Makers’ quotations for manufactured iron remain about 
£6 12s, 6d. to £6 15s, for common bars—although some manu- 
facturers say they are getting more—with other descriptions of 
bars in accordance. Galvanised corrugated sheets are in good 
call mainly on foreign account at about £11 10s. to £12 f.0.b. 
Liverpool. Plain sheets are in large output at somewhat improved 
prices, singles being quoted £7 to £7 23. 6d.; doubles, £7 5s. to 
£7 10s.; and trebles, £7 173. 6d. to £8 2s. 6d. For rivet iron 
£8 10s, is asked ; and for gas strip, £6 10s, Makers quote nut 
and hurdle iron, £6 5s, to £6 10s.; and hoops, £6 15s, to £7. 

The above-mentioned advances by merchants do not apply to 
marked iron. But it seems not unlikely that unmarked bars may 
soon be advanced 5s, per ton by the Unmarked Bar Makers’ Asso- 
ciation, in which case marked bars themselves are almost cer- 
tain to be further increased 10s. per ton by the Staffordshire 
‘‘list” houses of makers, This would bring makers’ price of 
Staffordshire marked bars up to £8 10s. as the standard, with 
£9 2s. 6d. as the Earl of Dudley's figure. The chairman of the 
South Staffordshire Ironmasters’ Association, Sir Benjamin 
Hingley, M.P., is known to be in favour of marked bars being 
declared up when common bars get to £7 as makers’ price. 

Much regret is felt in the district at the circumstance that 
Messrs. William Underhill and Son, the well-known iron and steel 
merchants, of Castle-street iron warehouse, Wolverhampton, have 
just lost their senior partner, by death. The deceased gentleman 
died at his residence, Penn Tall, near Wolverhampton, at the age 
of seventy-two years, after several weeks’ illness. ‘The late Mr. 
William Underhill was a very well-known figure in Midland iron 
and steel circles, and his familiar figure will be greatly missed. 

Crude iron is in large demand at firm prices, quotations being 
about as follows:—North Staffordshire, Nottinghamshire, and 
Leicestershire, 52s. to 54s,; Northampton forge, 50s. to 52s.; 
Staffordshire cinder, 46s, 6d. to 47s. 6d.; part mine, 52s, to 55s.; 
all mine, 59s. 6d. to 62s.; best ditto, 69s, 6d. to 72s, 6d,; and cold 
blast, 93s, 

A heavy business continues to be transacted in steel, more 

rticularly on account of engineering reyuirements. Basic steel 

rs are quoted £7 to £7 2s. 6d.; steel girders and angles, £6 5s. 
to £6 10s.; and steel plates, £7 to £7 5s. 

Copper is still dear to buy, though £72 123. 6d. for spot 
standard, and £72103. three months, are somewhat lower figures 
than recently, Low stocks and restricted production have caused 
the copper companies to run up the prices alike of their shares 
and of the metal itself, and some big profits have therefore been 
made in the copper trade since the year opened. There are 
indications, however, that the boom is giving way, and that a 
somewhat more reasonable level will shortly prevail. Itis true that 
available supplies are still very scarce, but buyers will not give 
the high figures that are asked for forward supplies, believing 
the market will soon ome easier. Some of the vendors who 
have a good deal of metal on hand are finding they cannot dispose 
of it for forward delivery at prices equal to prompt. Engineers 
who can do so would therefore be well advised to wait a bit before 
buying further, The rumoured formation of a great coupes trust 
in the States with a capital of £100,000 is discredited in the 
Midlands and in London, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Manchester,—The position in the iron market here remains very 
much as reported last week. Generally, there is a steady business 
doing, but the beping is of no great weight. For the present 
there is a sort of lull, which, as I previously intimated, may 
possibly continue for the next two or three weeks, and in the 
meantime the market is likely to be somewhat irregular, No 
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is shown by makers or manufacturers to secure business, 
fer y ps not quite so much “up in the clouds” as recently. 

hibitive special prices that were being quoted a short time 
The pro P egg" : - 
back for some brands of pig iron are being dropped, whilst manu- 
facturers are beginning to think it prudent not to force up their 
official list rates too rapidly. In the open market iron held in 
second hands is here and there being offered at considerably under 
what may be termed current quoted rates, and merchants in many 
cases are selling at under makers’ quotations. : 

The present weak, unsettled condition of the market is, how- 
ot likely to be more than temporary, and the general 
opinion is that prices will, before very long, again move upwards. 
One significant feature of the market is that American pig iron is 
not only being withdrawn from competition here, and also from 
some of the continental markets, but considerable inquiries are 
coming from the United States for all descriptions of manufactured 
material, especially in steel, whilst Germany continues to be a 
large customer for basic iron, with the result that the entire make 
of one of the rincipal blast furnaces in this district, which has 
made a speciality of a basic iron for German consump- 
tion, is practically wit drawn from this market over the remainder 

e year. 

“ Manchester Iron Exchange, on Tuesday, was moderately 
attended, but not more than a slow inquiry for the most part 
reported. Buying in pig iron is just now generally being re- 
stricted to small quantities obtainable through second hands at 
under makers’ prices, large buyers being mostly well covered, 
whilst makers have very little iron to offer, and are indifferent 
about business except at their full rates. For both local and dis- 
trict foundry brands makers’ quotations remain firm at late rates of 
55s, 6d., less 24, for No. 3 foundry Lancashire; 52s, 6d. to 
52s, 10d. net for Lincolnshire; and 53s, 9d. to 54s, 6d. for 
Derbyshire, delivered Manchester, although there is in some 
instances a tendency to ease down upon the special quotations 
recently ruling. Forge qualities are steady at about late rates, 
but the business doing is limited ; delivered Warrington, 52s. 6d, 
to 53s., less 24, are average figures for Lancashire, and 5} net 
for Lincolnshire. Prices for outside brands are irregular, owing to 
the fluctuation in warrante, and underselling in the open market. 
Ordinary G.M.B. Middlesbrough has been — about 55s. 10d. 
to 56s. 1d., with makers’ prices ranging rom about 56s. 7d. to 
57s. 4d, net cash, delivered by rail Manchester. Scotch iron has 
been quoted from about 59s, to 59s. 6d. for Glengarnock, and 
59s, 6d. to 59s, 9d. for Eglinton, net prompt cash, delivered Man- 
chester docks. American pig iron coming into this district has, 
however, following upon advices of a further upward movement in 
the United States, been put up 2s. per ton. Delivered Manchester 
docks, No. 3 foundry is now quoted 57s, net cash, with business 
having been put through at 1s. under this figure. 

The finished iron trade maintains a strong position, but no 
further official upward move in prices would seem to be probable 
for the present. Lancashire bar makers, however, are readily 

tting £6 17s, 6d. on any orders they are able to entertain, with 

Yorkshire and North Staffordshire qualities firm at £7 delivered 
here. There is a fair demand for sheets at about £7 15s. to 
£7 17s. 6d., and hoops meet with a more active inquiry generally, 
an increased shipping business being reported, with prices firm at 
the association list rates of £7 for random to £7 5s, for special cut 
lengths, delivered Manchester district, and 2s, 6d. less for ship- 
ment. In the nut and bolt trade business comes forward satis- 
factorily, with recent rates fully maintained. 

The steel trade remains much as last reported, business con- 
tinuing active in all departments, with prices firm at late quota- 
tions, Hematites average about 69s. to 70s., less 24 for No. 3 
foundry qualities, delivered here ; local made billets, £5 net cash ; 
steel bars, £7 10s, to £7 15s.; and boiler plates, £8 10s. to 
£8 12s. 6d., delivered in this district. 

Exceeding briskness continues to prevail throughout practically 
all branches of engineering, and no slackening off is noticeable in 
the weight of new work coming forward. In fact, in some depart- 
ments, where rather a quietening down was reported a few months 
back, there is again an oe and all the leading engi- 
neering trades have orders which ensure their full employment over 
theremainder of theyear, Amongst locomotive builders a good deal 
of new work still comes forward. Machine toolmakers continue 
exceedingly busy, both in the light and heavy departments, and 
the ens activity throughout the boiler-making trade is well 
sustained, 

Wages and other labour questions are here and there coming 
more pressingly to the front, and, especially in the Bolton and 
mid-Lancashire districts, they appear to be regarded by the Amal- 
gamated Society’s officials as approaching a somewhat acute stage. 
The policy of the Amalgamated Society of Engineers has, with the 
activity prevailing throughout all branches of trade since the close 
of the protracted strike, in to secure a general advance of some- 
thing like 2s, per week all over the country, and some of the mid- 
lancashire districts are just now in the position that they are 
lagging behind others in conceding the increased rate of wages. 
Another matter which is likely to lead to some local friction is the 
reported action of a sewing machine and cycle manufacturing 
— at Oldham, where, it is stated, they have required the 
employés to work overtime at the ordinary rate of pay. Sucha 
request is, of course, bound to be resisted by the trade union 
societies, and extra pay for overtime is a principle that is recog- 
nised by the Employers’ Federation. 

“‘Combines” in nearly every branch of industrial enterprise 
seem now to be the order of the day, and I may mention that 
rumours have recently been current that a combination of the 
Lincolnshire pig iron companies is in contemplation. At present, 
however, although a proposal in this direction has been under con- 
sideration, no actually definite steps have so far been taken in the 
matter, but it is generally considered that such a combination is 
not at allimprobable in the near future. 

With the increased traffic that is now coming over the Man- 
chester Ship Canal, special arrangements are being adopted for 
the expeditious unloading of vessels, and a machine known as the 
Browning-Meldrum weighing appliance, which is the invention of 
the superintendent of the Canal Company’s labour department, 
has been designed, that tly facilitates the work of discharg- 
ing cargoes of cotton. By this invention, 1000 to 1200 bales can 
be weighed in a working day of nine hours, two boys doing the 
work which previously required four men. Instead of each bale 
having to be lifted by hand from the truck to the weighing board, 
and back again, it is now lifted on and off the scales automa- 
tically, by what is known technically as a pair of ‘‘ graps,” de- 
pending from the beam of the scale. " After weighing, a ticket is 
attached to each bale, indicating its weight, number of bands, and 
number, and it is then trucked away and stored in a shed accord- 
ing to its mark. 

In the coal trade here a steady tone characterises the position 
generally, Inquiry for the better qualities suitable for house-fire 
purposes has slackened off to some extent during the past week, 
but the demand is still sufficient to keep pits fully going, and take 
away the present production, with prices firm at recent rates. 
Common round coals continue in active demand for iron-making, 
steam, and general manufacturing p , and although, perhaps, 
Just now there are rather more supplies offering, owing to a tem- 
porary quietness in the shipping trade, the manufacturing require- 
Patio for inland consumption are taking away all that collieries 

‘ave to sell, and ew are strong at about 8s, bd. to 9s, at the pit 
mouth, Engine fuel is also in brisk request, but the pressure is 
ae quite so great as recently, and here and there collieries have 
cen putting small quantities of slack into stock. These, however, 
are quite exceptional cases, supplies on the market generally being 


ever, 





still way in excess of the demand ; in fact, many collieries are 
Still short of engine fuel to meet their customers’ requirements, 
one current prices remain at 4s, 9d. to 5s, for common ; 5s, 3d. to 
er for medium, and 6s, 3d. to 6s, 9d. for best sorts at the pit 


Shipping business continues only quiet, with prices rather easier 





if anything, steam coal having averaged about 9s, 3d. to 9s, 6d., 
delivered Garston docks ; 9s, 6d. to 9s, 9d. High Level, Liverpool ; 
and 9s, 6d. to 10s, Partington tips, Manchester Ship Canal. 

With regard to forward contracts for engine fuel, upon which 
advances of from 4d. to 5d. per ton to cover the increase in wages 
have been generally talked of, it seems scarcely probable that 
these higher ag will be obtained so readily as collieries had 
anticipated. So far they have only been got in one of two isolated 
cases on new contracts that have been placed. There have been 
a good many inquiries for contracts, but buyers have held back 
from settling where colliery proprietors have quoted the higher 
rates, and it would seem questionable whether any very material 
advance on the present maximum rates will be obtainable on 
forward contracts. In fact, some of the leading colliery owners 
apparently consider that the advance which has already 
been put on slack is sufficient, and consumers regard the advance 
in January as being in anticipation of the upward move in wages, 
and hold that colliery owners are therefore not justified in quoting 
any additional advance on contracts that have now to be given 
out. With regard to round coals, there is still little or nothing 
doing in the way of contracts, the bulk of these not coming for- 
ward till about May or June; but the colliery owners in Lanca- 
shire and Yorkshire have been considering what position they 
shall take up, and it is reported there has been some sort of 
understanding that on the gas coal contracts advances of 1s, 6d. 
over last year’s rates will be quoted, and this probably may also 
apply to the locomotive fuel contracts ; but whether they will be 
in a position to maintain the proposed advance to the full extent 
when contracts come forward is at present only a matter for con- 
jecture, 

Barrow.—The hematite pig iron trade is very briskly employed, 
and orders are very full and of a pressing character. The trade 
doing in Bessemer descriptions is steady and local, and other steel 
makers are giving evidence of the large requirements they will 
have in the near future. Makers hold large orders for forward 
delivery, and are so far sold forward that they have but little 
metal they can sell at present. Prices are very firm, with makers 
at 60s. to 61s. 6d. per ton for Nos, 1, 2, and 3. Bessemer iron and 
warrant iron is at 593, Od. net cash sellers, 593s. buyers. Stocks 
have been further increased during the week by 2175 tons, and 
warrant stores now contain 202,731 tons, being an increase of 
26,686 tons since Christmas. There are still forty furnaces in 
blast, as compared with forty-one in the corresponding week of 
last year. 

The iron ore trade is very briskly employed, and orders are 

plentiful ; indeed, fuller than raisers can deal with. Business in 
iron ore is, in fact, greater than it has been for some time, and is not 
confined to local requirements, heavy shipments being exported to 
Wales, Scotland, and elsewhere, while at the same time very 
heavy cargoes of iron ore are being imported from Spain. Native 
qualities are quoted at 14s. per ton net at mines for average 
sorts. 
Steel makers are very busy on shipbuilding material, steel rails, 
heavy steel castings, billets, hoops, and general merchant qualities. 
The demand is brisk and orders are well held. Makers quote 
£7 2s. 6d. for heavy steel plates, £6 15s. for angles, £4 15s. for 
heavy steel rails, and firm prices generally for other products, 

Shipbuilders are growing in business, and are gradually increas- 
ing their capacity of production. No new orders are reported, 
but builders are very busy. H.M.S, Amphitrite, first-class cruiser, 
built at Barrow, left this week on her maiden voyage for Chatham. 

Coal and coke are in very brisk demand, and prices are firm and 
steady, the consumption being very fully maintained. 

The shipping trade is quieter than of late. The exports of pig 
iron from West Coast ports last week were 4290 tons, and of steel 
4783 tons, as compared with 11,737 tons of pig iron and 12,564 tons 
of steel in the corresponding week of last year, showing a decrease 
of 7447 tons of pig iron and 7781 tons of steel. The total ship- 
ments this year total up to 65,150 tons of pig iron and 76,209 tons 
of steel, as compared with 83,651 tons of pig iron and 96,196 tons 
of steel in the corresponding period of last year, showing a decrease 
of 18,501 tons of pig iron and 19,987 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is no change to report in the satisfactory condition of the 
Yorkshire coal trade, the pits continuing to work well, and there 
being a ready market for the whole of the output. A slight touch 
of firmer weather caused a spurt in certain qualities of house fuel, 
and the demand was in excess of the supply. There is no fear of 
values falling for some considerable time, the brisk condition of 
trade and the approaching increase of wages being sufficient to 
keep quotations at their present figures. As was expected, the 
topmen who were left out of the recent arrangement have been 
expressing dissatisfaction. In the London trade it has been noticed 
of late that the secondary grades of coal have been more in request, 
but during the last few days the call has chiefly been for the better 
classes. Best Silkstones are from 10s. 6d. to lls. 3d. per ton; 
ordinary from 8s. per ton; Barnsley house 9s. to 10s, per ton ; 
seconds from 7s. 6d. to 8s. per ton. Coal for export is as brisk as 
ever, a heavy tonnage going from the district collieries to the 
Humber ports. This condition of affairs, with the good call on 
home account, keeps steam coal very steady, with a tendency to 
betterment on forward business. Barnsley hards are 8s, 6d. to 9s. 
per ton ; seconds from 7s. 6d. per ton. 

In gas coal there is also a steady business, and the animation 
which has been characteristic of engine fuel for many months now 
is fully sustained. A very large amount is being sent into the 
Lancashire manufacturing districts, and the call is every day 
increasing. Nuts are now quoted at 7s. to 7s. 9d. per ton ; 
screened slack from 5s. per ton ; pit slack from 3s, to 3s. 6d. per 
ton. For coke values are again harder, although quotations 
remain for best washed qualities from 12s. to 13s, and slightly 
over per ton, ordinary qualities making from 11s, to lls. 6d. per 
ton. 

The iron market is firm all round. Hematites, West Coast, are 
at 70s. per ton ; North-East Coast, 67s. per ton ; Common forge 
47s. per ton, all at Sheffield. Bars have advanced another 5s., the 
quotation now being £7 5s. per ton. 

In the general run of the heavy trades affairs continue as last 
reported. All the East End firms are employed to their fullest 
capacity, and every effort is made to increase the powers of output. 
In military, marine, and railway material the demand is at 
present in excess of the power of supply, although the extensions 
which have been in progress for some time are now somewhat 
relieving the pressure, all our principal works rapidly getting into 
position to do largely extended business in the future. 

In electro-plate and cutlery accounts vary considerably. Very 
good business is being done with the home market, the placing of 
the Government contracts, a considerable portion of which for 
silver has gone to Birmingham, adding materially to the employ- 
ment given in the stand: houses, e better classes of table 
cutlery hafted in African ivory are somewhat affected by the dear- 
ness of ivory, and the advance in the price-lists has caused a lower 
grade of articles to bein request. Very little is doing with Belgium, 
and the quiet trade previously noted with Spain seems to be 
getting quieter still, The action which may be taken by the 
Uni States Government in ri to the — possessions 
which have now passed to them is looked forward to with interest. 
Should they apply the American tariff to their new territories 
there willbe great disappointment, and probably no little ill-feeling 
excited, It is stated that Italian orders are coming in rather more 
freely. As regards South America and South Africa, engineers’ 
tools manufacturers are having the best of the business, On the 
other hand, there is improved trade with Australia, more particu- 
larly with the colony of - Victoria, which has shown sharper 
recuperative powers than other parts of Australasia, 





NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tus week the pig iron market has been dull; indeed, there has 
been less business transacted than in any week this month, though 
the condition and prospects of actual trade are in ali respects as 
satisfactory and encouraging as ever. Theslacknessis attributable 
to the operations of some of the speculators in warrants, who have 
gone on the ‘‘bear” tack in order, it is affirmed, to buy more 
cheaply, and by their persistent sales of small quantities at lower 
than the general prices, they have rather unsettled the market 
and caused consumers to hold off, especially as they are weli 
bought for March. The position of makers, however, is too strong 
to justify the expectation that prices will be materially reduced ; 
in fact, the tendency is rather the other way, as the spring is at 
hand, and brisk deliveries will be the rule. e foreign demand is 
developing much more satisfactorily than was looked for, and will, 
in all probability, be much better this spring than it was last year, 
for the competition will, for one thing, be less, The intelligence 
from the United States is very encouraging, and it is evident that 
the ironmasters there will not be in a position this year to send 
cheap iron to the continental and other markets, for apparently 
all that they can produce will be needed to satisfy their own re- 
quirements. It is even reported that British pig iron has been 
bought on American account. 

Makers of No. 3 Cleveland G.M.B. pig iron have this week 
kept firmly to 48s. as their price for early delivery, and merchants 
generally have likewise quoted the same figure, and 48s, 3d. is 
paid for delivery up to June. That no material change in prices 
Is expected is indicated by the fact that buyers will pay the 
higher price for forward delivery. The lower qualities of Cleve- 
land pig iron, though they are scarce, are not so strongly held 
as No. 3, and No, 4 foundry has been sold at 47s. 6d, while 
grey oo has dropped to 46s. 6d., and mottled and white to 
46s. 3d. 


Hematite pig iron is very scarce also, and consumers experience 
considerable difficulty in getting supplies for prompt delivery. 
For mixed numbers 60s, 3d. per ton is now paid, and in some cases 
60s. are taken, prices which are not too dear to allow of its com- 
peting in Sheffield—which is the best market outside the district 
—with Cumberland iron, especially as the carriage costs less. 
Rubio ore is realising 15s. 6d. per ton delivered at the Tees or 
Tyne wharves. 

Makers’ stocks of Cleveland pig iron are very small ; no figures are 
available to confirm this statement, but the difficulty that is 
reported in getting from them pig iron for prompt delivery 
affords ample evidence that this is so. It is expected, therefore, 
that pig iron will have during the spring to be drawn freely out of 
Connal’s public warrant stores, more especially if warrants con- 
tinue, as at present, cheaper than makers’ iron. At the end of 
February Messrs, Connal and Co. held 153,525 tons of Cleveland 

ig iron, the increase for the month being but 1728 tons, whereas . 
in January it was 13,264 tons, in December 14,789 tons, and in 
November over 30,000 tons. It is many months since there was so 
small an increase, and during the latter part of the month there 
has been a steady decrease. Of hematite pig iron 30,961 tons 
were held in Connal’s stores, the decrease for the month being 
573 tons. 

Pig iron exports have been exceedingly good during February 
from the Cleveland district ; in fact, they have only once been 
exceeded in the second month of the year, viz., in 1897. The 
heavy increase in the shipments during January was brought about 
by the extra quantity taken by Scotland, 49,346 tons being sent in 
that month, by far the largest quantity on record. Butlast month 
the tonnage to Scotland fell back to about the normal, and the 
improvement was due to the expansion of the trade with Germany, 
Italy, Belgium, the Peninsula, and Scandinavia. Thus to Ger- 
many there was sent direct and vi@ Holland 23,594 tons, as com- 

ared with 13,776 tons in February, 1898, and 9662 tons in 

ebruary, 1897, the increase on last year being 72 per cent., and 
on February, 1897, about 145 per cent. Italy had 6636 tons 
against only 1995 tons last year, and 550 tons in February, 1897, 
and Belgium 3875 tons against 3391 tons last year. The following 
is a record of the exports last month, as compared with the 
quantities in January this year, February last year, and February, 
1897 


of i— 


Coastwise. Foreign Total 

Tons. Tons. Tons. 

February, 1899 44,890 .. 41,548 86,433 
January, 1899 GM 4. oe HA 94,047 
February, 1898 43,772 83,566 .. .. 77,838 
February, 1897 59,221 28,609 .. .. 87,830 


The pig iron exports for January and February together are 
the largest ever recorded for the first two months of any year, 
reaching 180,480 tons, as compared with 148,901 tons last year ; 
157,689 tons in 1897, the previous best, and 139,004 tons in 1896. 

The demand for manufactured iron and steel continues very 
satisfactory ; in fact, itis larger than the power of supply, and 
producers can see their way to full work for nearly the whole of 
the current year. Nearly the whole of the available plant is now 
in operation, there being only two small establishments in the 


North of England that are idle, and one of these is being put in 
repair preparatory to an early re-opening. Prices are ex ingly 
firm, and any change will be in an upward direction. Steel ship 


plates are steady at £7 2s. 6d.; steel boiler plates, £8 2s. 6d.; 
steel ship angles, £6 15s.; iron ship plates, £6 15s.; iron ship 
angles, £6 7s. 6d.; packing iron, £5 10s.; steel sheets, singles, 
£8 5s.; steel sheets, For £8 10s.; common iron bars, £6 7s. 6d.; 
best bars, £6 17s. 6d. per ton, all less 24 per cent. f.o.t. A 
better demard has sprung up for rails, there being some fairly 
good orders offering, and where quantities are small the prices 
have been put up, £5 net being asked, but the quotation for large 
orders is kept at £4 15s. net. Cast iron railway chairs are at 
£3 5s. net. Manufacturers could do with more orders for steel 
railway sleepers, the demand having for some time been poor. 

Messrs. Bolckow, Vaughan, and Co.’s balance sheet shows that 
the nominal capital of the company is £4,000,000, of which 
£3,218,380 is paid up. Their works, &c., are valued at £3,078,117, 
and they have £31,570 of shares in other companies. Their profit 
for 1898 amounted to £212,732, and the dividend for the ordinary 
shareholders is 5 per cent. per annum, which is rather a disappoint- 
ment, more being expected after such a good year, and when 
other firms have increased the dividends paid to their share- 
holders. 

At the annual meeting of the shareholders of Smith’s Dock Com- 
pany, Limited, at Wallsend-on-Tyne, the chairman reported that 
the directors had bought a large site for further pontoon docks at 
Jarrow Slake, that being the only available site on the river for 
this purpose. There is a demand for docks of the largest size to 
accommodate the battleships and large merchant vessels now 
building on the river. The eee will Ped a dividend of 
10 per cent. to the ordinary shareholders. e need for larger 
dry docks on the Tyne is emphasised by the fact that the new ice- 
breaker Ermack, for the Russian Government, had this week to 
be sent to the Medway to be finished, there being no dock in this 
district which could accommodate her. 

There is no abatement of activity at the shipyards and engi- 
neering establishments, and orders for new steamers are coming 
to hand quite as rapidly as the builders can undertake them. 
Messrs. W. R. Grace and Co., of London and New York, have 
ordered from the Northumberland Shipbuilding Company, Limited, 
a7000-ton spar-deck steamer for their New York and Pacific trade. 
The same builders have also secured a contract for another 7000- 
ton steamer, to be engined by Messrs, Blair and Co., Limited, of 
Stockton-on-Tees. 

In all respects the coal trade is in a very satisfactory condition ; 
it is much brisker than is usual at this time of the year, and the 
prospects for business during the regular navigation season are 
very encouraging. The shipments exceed even the good returns 
of last year, and collieries are kept in full operation as a rule. 
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The demand, in fact, is quite equal to what can be supplied. 
Best steam coal has been raised to lls, 3d. per ton f.o.b. for 
early shipment, and in some cases more is realised ; while 
2 j f.o.b. is the quotation for deliveries to be 
made over the navigation season, prices thus approaching 
what were realised when the South Wales colliers’ strike 
was in progress. Small steam coal is at 5s, 3d. f.o.b. Gas coal is 
in good request, and several large sales have been made for 
deliveries during the season at Baltic ports, the price averaging 
8s, 6d. per ton f.o.b. Tyne Dock, while some of the coalmasters 
shipping on the Wear have realised 9s. The Wearmouth Coal Com- 
pany has secured a portion—12,000 tons—of the order for the 
Gothenberg Gas Company, the — being 9s. per ton f.o.b, The 
other portion—18,000 tons—will be shipped from Newcastle at 8s. 
per ton f.o.b. Blast furnace coke is advancing in price, several 
sellers having raised their quotations 3d. per ton this week, and 
lts, 3d. per ton delivered at Middlesbrough may now be con- 
sidered the medium price, whereas a year ago it was no more than 
13s. 3d. The price is strengthened, not only by the better 
demand, but also by the fact that coal is scarce. For foundry 
coke 18s, to 19s. f.0.b, has to be paid. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE position of trade generally in Scotland would be altogether 
satisfactory but for the restlessness that is apparently spreading 
among the working classes with regard to wages. In a number of 
industries movements have been initiated with the object of induc- 
ing employers to make concessions of this nature. The colliers and 
the engineers employed in the marine engineering works are 
specially clamant in their demand, and the former are unsettling 
business and causing a great amount of inconvenience in various 
directions by a pretty general resort to their old tactics of cur- 
tailing the output of coal. 

There has been a good deal of irregularity in the Glasgow iron 
market, the tendency of which has been downwards. Business 
has been done in Scotch warrants from 54s. 7d. to 54s. cash, and 
54s. 8d. to 54s, 24d. one month. Comparatively little was done in 
Cleveland iron, the prices of which varied from 47s. 104d. twenty- 
two days to 47s. 9d. cash, and 47s. 104d. and 47s. 11d. one stone 
The transactions in Cumberland hematite warrants were from 
59s. 44d. to 59s. cash, and 59s. 8d. to 59s. 44d. one month. 

The consumption of Scotch hematite is large and the demand 
steady, and merchants quote 64s. 6d. per ton for delivery at the 
steelworks, 

Ordinary Scotch pigs are going into consumption in large quan- 
tity at home, and there is a continuous, although not a very large 
decrease, in the stocks of the Glasgow warrant stores. In the 
cond week the reduction amounted to 736 tons, and there has 
been a total decrease in the stocks of 4747 tons since the beginning 
of the year. 

Prices of Scotch makers’ pig iron are well maintained :— 
Govan and Monkland, f.o.b. at Glasgow, Nos. 1, are quoted 
56s.; Nos. 3, 55s.; Wishaw and Carnbroe, Nos. 1, 56s. 3d.; Nos. 3, 
55s, 3d.; Clyde, No. 1, 61s. 6d.; No. 3, 57s.; Calder, No. 1, 62s.; 
No. 3, 57s. 6d.; Gartsherrie, No. 1, 62s. 6d.; No. 3, 57s. 6d; 
Shotts No. 1, 62s. 6d.; No. 3, 57s.; Summerlee, No. 1, 65s. 6d; 
No. 3, 57s. 6d.; Coltness, No. 1, 66s.; No. 3, 57s. 6d.; Glengar- 
nock at Ardrossan, No.1, 60s. ; No.3, 55s.; Eglinton at Ardrossan 
or Troon and Dalmellington at Ayr, Nos. 1, 57s. 6d.; Nos. 3, 
55s. 6d.; Carron at Grangemouth No. 1, 64s.; No. 3, 59s. per ton. 

Shipments of pigs have been rather better upon the whole, but 
the quantity being d tched abroad is far from satisfactory. 
The total clearances in the past week from the Scotch ports, coast- 
wise and abroad, reached 5357 tons, against 4127 in the corre- 
sponding week of last year, and the total shipments for the year 
to date, 38,350 tons, show the small increase of 732 tons over 
those of the same period of 1898. 

The finished iron and steel branches are fully employed, but 
fears are entertained that the fuel question may have a bad effect 
on trade. Supplies are sometimes difficult to obtain, and prices 
even of small coal and dross are advancing. There is great 
activity at the steel works. 

The operative engineers on the Clyde have made a demand for 
an increase of a farthing an hour in their wages. 

The agitation among the colliers for an advance of wages, and 
the policy of restricted output adopted with that view, have toa 
considerable extent disorganised the coal trade. Shippers and 
coalmasters have been deterred from entering into arrangements for 
future delivery of cargoes, and in consequence coal chartering out to 
the Mediterranean and elsewhere has sustained a seriouscheck. This 
is a most unfortunate circumstance, and the effect of it is likely to 
appear in the shipping statistics of succeeding weeks. The e- 
gate clearances at the Scottish ports in the past week were 138,601 
tons, compared with 152,683 in the corresponding week of last 
year. Further advances in the prices of coals to the merchant 
and to the consumer are intimated, but it is difficult to ascertain 
precisely what the prices are. Nominally the quotations at 
Glasgow harbour are, for main coa!, 9s. to 9s. 3d.; ell, 9s. 9d. to 
10s.; splint, 10s. to 10s. 3d.; and steam, 10s, 3d. per ton. 

The colliers in the West of Scotland have asked for a conference 
with the employers to discuss the wages question, and in Fifeshire 
the men are giving notices preparatory to a strike if an increase is 
not conceded. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

NotwWiTHsTANDING the unfavourable reports of various colliery 
companies, there is a strong belief in rapid recuperation, and I 
find that of late colliery shares are becoming firmer. Since the 
report of Ferndale the shares have recovered up to 9, and for a 
surplus of Cambrian Colliery shares this week they were applied 
for twice over, and at prices from £11 to £13 for £10 shares, 

The buoyancy in the coal trade continues, and best steam is as 
strong in demand as it has been for months. If there is any 
change to be noted it is that seconds and inferior coals are not in 
such urgent request, and prices consequently are easier, though to 
a very slight extent, as will be seen by quotations. Last week 
Cardiff ports despatched 360,000 tons, and the prospects this week 
are in favour of a still larger total. Swansea had a better week 
than of late, the gales having at length subsided. The total coal 
shipments from that port were 42,640 tons, while Newport Mon. 
showed decided vigour by exporting close upon 79,000 tons to 
foreign, and 17,790 tons to coastwise - Hewat 

In the analysis of coal shipments from Cardiff, I note that one 
day last week 9000 tons went to Bombay, large cargoes to Aden, 
Santos, Rio, Malta, Port Said, and Barbadoes, and eight cargoes 
to France. From Swansea, fully half the exports went to France. 
Newport also sent some large cargoes to France, Buenos Ayres, 
Gibraltar, and Bombay. 

Closing prices of coal at Cardiff will be seen to indicate a slight 
change :— steam, 18s. 3d. to 13s. 6d.; seconds, 12s. to 12s. 6d.; 
drys, lls. to 11s. 3d. Special smalls, 8s. to 8s, 3d.; best ordi- 
nary, 7s, to 7s. 6d.; seconds, from 6s. to 6s, 3d.; inferior, from 
5s. 9d.; best Monmouthshire coal, lls. 9d. to 12s.; seconds, 
10s, 9d. to 11s, House coal, 13s, to 14s. 6d. No. 3 Rhondda, 
12s, 6d. to 13s.; brush, 11s. to 11s, 3d.; small, 10s. to 10s. 6d. 
No. 2 Rhondda, 9s, 6d. to 10s.; through, 8s, 3d. to 8s. 6d.; small, 
6s. 6d. to 7s. Swansea prices:—Anthracite, 14s, to 14s. 6d.; 
seconds, 11s, 6d. to 12s.; ordinary, large, 10s. tolls, Small rubbly 
culm, 4s, 9d. to 5s, 3d.; steam, lis. 64. to 13s.; seconds, 10s, to 
lls.; bunkers, 8s, to 8s. 6d.; small, 6s. to 7s. 6d. Bituminous 
coals, No, 3 Rhondda, 12s. 6d, to13s.; No. 2 Rhondda, 10s. to 11s.; 
through, 8s. 9d. to 9s, 6d.; small, 6s, 6d. to 7s. 6d.; Swansea 
f.0.b., cash thirty days, less 2}, 

Patent fuel, lls, 3d. to 11s, 6d. Cardiff best brands are 13s, 


to 13s, 6d ; seconds, 12s, to 12s, 6d, 


Latest coal report, Exchange, Cardiff, intimates that demand is 
a shade stronger, but an entire absence of the animation which 
characterised the market at the beginning of the month. Present 
lull not expected to continue, and prices for either prompt or 
future delivery are nominally unaltered. 

The Naval Company have secured the Royal Italian Navy con- 
tract at certain named ports, Spezzia and Venice included. The 
figures are 50,000 tons, price 16s, 44d. c.i.f. 

The Transatlantic order has gone chiefly to the Ocean Collieries, 
with a share to the Naval and to the Tredegar Company. 

Every bituminous colliery in the Swansea valley recorded an 
average output last week. Anthracite normal. The influence of 
the strike has not yet worn off. 

Coke is in good alc Swansea and Cardiff. Swansea prices : 
Furnace, 15s. 6d. to 16s. 6d.; foundry, 19s. to 21s. Cardiff prices: 
Furnace, 16s. 6d, to 17s.; foundry, 19s. to 20s.; special, 24s. 

All branches in the iron and steel trades continue busy. The 
new works at Cefn, near Port Talbot, had a consignment of ore 
from Bilbao this week, and all the principal works were large 
importers, some from Castro, others Bilbao. Amongst the imports 
of the week have been scrap steel from Belfast and Southampton, 
old rails from Belfast, steel blooms from Gothenburg, considerable 
quantities of pig from Ulverstone, Harrington, Barrow, Middles- 
brough, and Whitehaven ; a quantity of manganese from Poti to 
Blaina, and steel rails from ape er to Swansea. Exports 
include four cargoes of rails to Highbridge, a cargo to Liverpool, 
and 500 tons rails to London from Newport, while large consign- 
ae of rails and bars have been made from the leading works to 
the ports. 

he week the third furnace was blown in at Dowlais-Cardiff. At 
Cyfarthfa the blast furnace manager, Mr. B. Jones, has retired on 
account of ill health, after an excellent career at Dowlais, Rhymney, 
and Cyfarthfa. The assistant-manager, Mr. J. Evans, son of the 
general manager, has had an appointment at Barrow. 

On ’Change, Swansea, this week, it was reported that the pig 
iron market had shown a slight downward tendency during the 
past week, leaving off on Tuesday with a fall of from 4d, to 6d. 
per ton. Members complained that there was some degree of 
speculation going on, and that the changes were not due to legiti- 
mate trade. It was the topic of conversation that, instead of 
having American produce to compete with in Wales, matters had 
materially altered, and it was rumoured that the United States 
were coming to this country for supplies. 

The whole of the iron and steel works were reported as busy and 
fully employed, especially in rails and billets. It was commented 
upon as certain, on ‘Change, that the anticipated placing of 
American tin bars in the Welsh market is now postponed, perhaps 
indefinitely. 

In the tin-plate trade there are more encouraging signs, if the 
above disputes do not crop up. The shipments show a decided 
increase, and makers look forward to improved arrival of tonnage 
and larger despatch. In black plate there is distinct improve- 
ment, and this, with the development of the galvanising industry, 
_—-? to make up for a certain proportion of lost American 
trade. 
Latest quotations, Swansea, iron, steel, and tin-plate, are as 
follows:—Pig iron, Glasgow warrants, 54s, 1d., 53s. 104d., 
54s. O4d., cash buyers ; Middlesbrough, No. 3, 47s. 6d. to 47s. 64d. 
prompt ; other numbers in proportion. Hematite warrants, 59s. 
for mixed numbers, f.o.b., Cumberland, according to brand. 
Middlesbrough hematite, 59s, 6d. Welsh bars, £6 12s. 6d. to 
£6 15s.; angles at usual extras, Steel rails, heavy, £4 17s. 6d. to £5 
—this denotes an improvement ; light, £5 7s. 6d. to £5 10s, ; sleepers, 
angles, channels, Xc., —a section and specification. Sheet 
steel and iron, £7 5s. to £7 10s. Bessemer steel, tin-plate bars, 
£4 12s, 6d.; Siemens best, £4 12s. 6d. to £4 15s., all delivered in 
the district net cash. Tin-plates: Bessemer steel cokes, 11s. 6d. to 
11s. 9d.; Siemens coke finish, 11s, 9d. to 12s,; ternes, per double box, 
18 by 20 C., 20s., 21s. 6d. to 24s.; best charcoal, 13s. to 14s., accord- 
ing to brand ; wasters, 6d. to 1s. less than primes, odd sizes usual 
extras, all delivered Prince of Wales Dock, Swansea, cash less 
3 and 1 per cent.; finished black plate, £8 15s. f.o.t.; Canada, £8 
to £8 2s. 6d. 

Block tin has fluctuated during the week, and left off 10s, better. 
Present prices, £106 10s. to £106 ; spelter, unaltered, £28. Copper 
shows a slight reduction: Chili bars, £71 12s. 6d. to £71 10s.; 
lead, £14 5s. 

Iron ore, Cardiff prices: Best Rubio, 14s. 3d. to 14s, 6d.; Tafna, 
13s. 3d. to 13s, 6d. 

The pitwood trade continues to suffer from an excess of imports 
over demand, even though there is unquestionably a good demand 
existing. During the last week wood came into the Welsh ports 
from Gothenburg, Christiansund, Port Louis, Hennebout, Vannes, 
L’Orient, three cargoes from Bordeaux, and one from Bayonne. 
It is evident that the Welsh coal boom has spread to a wide circle. 
Present prices at Cardiff are down to lds. 3d. to 15s, 6d. 

Labour difficulties are subsiding at Llanelly, and this week 
indications are good for a general re-start. 

In the Swansea Valley, while the tin-plate works in al] direc- 
tions have been fairly busy, the tin-houses remain very quiet ; only 
about 10 per cent. of the plates now require coating. Wright, 
Butler, and Co. are in fall drive ; smelting busy in the valley ; 
and the bar mills full of work. The whole of the copper, sheet, 
and plate mills are very busy. The standard engineering sheds 
are also brisk, and the foundries busier than for the past six 
months. 

The construction of the British Electric Traction Company’s 
station at St. Helen’s, Swansea, was begun this week. essrs. 
Walters and John have secured the contract for the structure at 
about £10,000. 








NOTES FROM GERMANY. 
(From our ewn Correspondent.) 


ALL branches of the iron trade, in Silesia and in Rheinland- 
Westphalia, remain vigorously engaged. Home consumption 
increases, and the demand on Hrs account is also remarkably 
strong. Raised quotations are paid without —- The 
scarcity in pig iron as well as in ingots, billets and blooms, continues, 
and the terms of delivery asked are becoming longer and longer, 
The business in structural iron, and especially that in railway 
material, is very strong, and a fair number of orders for home and 
foreign consumption is reported to have been secured upon the 
week. The Swedish State Railways have granted to the firm 
Trendenstein and Co., in Berlin, the supply of 180 load cars, rails 
and switches. Ata recent tendering for railway material for the 
Dutch State Railways, German works have, according to the Voss 
Zeitung, got all the orders for fish-plates in basic, 204 t. being given 
to the Union, Dortmund, at 90°50fil.; 348°8 t. to the iron and steel 
— Hoesch, Dortmund at 74°98f1.; 6°30 t. to Krupp, Essen, at 
100A. ; 

On February 17th it was sixty years since the Laura Hutte in 
Upper Silesia began operations, output of the blast furnaces being 
450 t. pig iron for the first year, while at present it amounts to 
51,516 t. annually ; the first ——- of the rolling mills, in 
1840, was 44 t., now it is 38,075 t. annually. 

Consumption of coal is strong on the coal markets over here ; 
house coa! remains, on the whole, neglected, but then the demand 
for engine fuel is so exceptionally good that the collieries hardly 
feel the dulness in house coal. 

Bars and structural iron have been meeting with a comparatively 
fair request on the Austro-Hungarian iron market, but there is not 
the slightest symptom of an improvement to be noticed in any of the 
other branches. Offers comin below list rates are said to 
have been made, and accepted, in Hungary. The number of 
locomotives delivered in Austria and in Hu within the course 
of last week amounts to fourteen, and about load wagons have 
also been delivered. Current prices are for Austrian and Styrian 





bars :—112 to 122fl.; ditto Bohemian and Moravian, 110 to 114fl.; 


——<—<— 
ditto Hungarian, 108 to 111fl.; girders, 111 to 125f1.; stee} plates 
127 to 165fl., according to quality ; boiler plates, 150 to 1804, all 

r ton, free Vienna. Styrian pig iron, free at works, 45 to 5i4.. 

oravian pig iron, 42 to 50fi. p.t. - 

Demand and employment remain satisfactory on the Bel ian 
iron market, and the tendency of prices is in an upward direction 
Belgian, French, and Russian capitalists and ironmasters in 
Charleroi are reported to have formed a syndicate for the Purpose 
of ae — in Tiflis, ,. 

e i busi is ex strong, and pric 

naturally cop ol Sibe wale te ane toot pear and in 1897 
was :— 


as 











Import, 
Coal, Coke. 
From 1898. 1897. 1898, 1897, 
Tons. Tons. Tons, Tons, 
German - 1,266,765 .. 1,061,489 .. 165,040 .. 242,471 
Englan 842,557 .. 884,971 - ae 
France .. 603,767 567,831 24,471 .. 20,178 
Holland Se 8,598 8,040 _ ee pee 
Other countries. . 834 63 1,226 .. 6,957 
2,217,016 2,017,344 180,737 269,606 
Export, 
° Coke, 
To 1898. 1897. 1898, 1897, 
Tons. Tons. Tons. Tons, 
German 283,467 218,660 .. .. 61,262 .. 85,564 
Englan 188,148 ok ee _ _ 
Brazil 14,760 Cy age +25 
Chili ca, ee te 43,850 .. .. — ee - 
United States 85,848 .. 87,455 .. .. «7,255 2. 2,155 
France .. .. 8,260,256 .. 3,228,976 590,473. 554,858 
Luxemburg .. 337,942 .. 822,565 187,947 .. 184,360 
Italy.. .. 16,340 2,755 18,562 .. 5,882 
Holland .. 345,565 861,690 .. .. 44,578 .. 61,494 
Argentina 17,715 ee st S.. ae Cse oe 
Russia 17,282 14080 .. .. _ . = 
Sweden .. .. 9,452 12,047 _ es _ 
Switzerland .. 47,953 .. 44,045 11,705 13,339 
Uruguay... .. 2,880 .. 1,200 — .« _— 
Other countries 68,051 .. 35,361 11,957 .. 1,884 
4,574,739 4,448,544 878,734 909,486 


Healthiness appears to prevail in almost all branches of the 
Swedish iron industry, the majority of the works having already 
sold their total output for this year, while those establishments 
that have not yet dis of their make are showing considerable 
firmness with to quotations. Production of pig iron in 
Sweden for 1898 was 520,000t., which is nearly the same as in 
1897 ; exports in pig iron, on the other hand, show an increase of 
about 18,500 t. against 1897. The upward movement in prices has 
also been specially marked in the crude iron trade, the blast furnace 
works realising prices that were, on an average, M. 6 to 10 p.t. 
higher than in 1897. Blooms and ingots are, likewise, in a favour- 
able position, and bars‘as well as girders and rails sell very briskly 
at raised quotations, The outlook is, altogether, considered as fair 
and hopeful. 

According to the Jtalie the Creuzot Works, Schneider, contem- 
plates the building of blast furnaces in Piombino, for the annual 
consumption of 100,000 t. iron ore from the mines of Elba, 








THE NEWPORT HARBOUR COMMISSIONER'S 
WEEKLY TRADE REPORT. 


STEAM coal is firmer, especially for small. Demand good, anda 
fair supply of tonnage. ouse coal is quiet, but it is expected 
that this fine weather will bring up more vessels. Steel and iron 
works keep well employed, bars, billets, and steel rails being in 
good demand, and prices firm. Copper is rather easier, but block 
tin is advancing in price. Exports for week ending February 25th 
were :—Coal, foreign, 78,345 tons ; coastwise, 17,790 tons. Imports 
for week ending February 28th were :—Iron ore, 8004 tons ; pit- 
wood, 7516 loads ; pig iron, 520 tons ; manganese, 2200 tons ; old 
rails, 515 tons ; cement, 180 tons. 

Coal: Best steam, 12s. ; seconds, 11s.; house coal best, 13s.; 
dock screenings, 7s. 9d.; colliery small, 7s, to 7s. 3d.; smiths’ coal, 
7s. 6d. Pig iron: Scotch warrants, 53s. 114d.; hematite warrants, 
59s. O}d. f.o.b, Cumberland; Middlesbrough No. 3, 47s. 7d. 

rompt. Iron ore: Rubio, 14s. 6d.; Tafna, 13s. 3d. to 13s, 6d. 

teel: Rails, heavy sections, £4 15s, to £4 17s. 6d.; light ditto, 
£5 5s, to £5 7s. 6d. f.0.b.; Bessemer steel tin-plate bars, £4 12s, 6d.; 
Siemens steel tin-plate bars, £4 12s, 6d. to £4 15s., all delivered in 
the district cash. Tin-plates: Bessemer steel, coke, 11s. 6d. to 
lls, 9d.; Siemens—coke finish—1ls. 9d. to 12s, Pitwood : lis, 9d. 
London Exchange Telegram: Copper, £71 12s, 6d.; Straits tin, 
£107 7s. 6d. Freights: Steady. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 16th, 

Reports of traffic from 123 railroads for January show an 
increase in receipts of 7°10 per cent. The bank deposits of 
this city are 888 million dollars, and loans 700 millions, There is 
1984 million specie in the banks. The trade situation is most 
satisfactory, laying aside the blizzard which is now raging from 
the Atlantic to the Pacific, and which is the severest within 
memory, —- the blizzard of 1888, The industries are all pro- 
sperous, Mills, factories, and shops are over-crowded, Work is 
pressing capacity, and as a matter of course prices are hardening. 
An economic factor of much significance is that, while the volume 
of business is 20 per cent. above that of the phenomenal year of 
1892, the average price of staple commodities is the same as July, 
1893, after a general reduction had taken place. The cost of living 
was never so low, and this fact helps the labour question or prevents 
itfrom er: up. There are 600 railroad projectsnow under consid- 
eration, all of them likely to be pushed with greater or less energy. 
The iron business was never better. Managers of city offices 
representing great western plants have personally assured me there 
is a constant accumulation of business, which must wait its turn. 
It takes no prophet to see what this means. Pig iron is high, and 
No, 1 foundry has sold here this week at 13 dols., and forge iron 15 
wanted at 1]. Steel rails, standard sections, command 20 dols. 
Yet there is comparatively little buying. A demand may spring 
up at any time. The trade is approaching a crisis, Mili owners 
are planning extensions, and furnace interests are busy on plans 
for an expansion of pig iron capacity. 








Tue British FrrE PREVENTION Committee (Founpep 1897, 
INCORPORATED 1899).—The British Fire Prevention Committee, 
the establishment of which was the outcome of the Paris Charity 
Bazaar and Cripplegate fires, has now become a fully incorporated 
scientific society under the special sanction of the Board of Trade. 
It will be known as such from March Ist. Its scope is again being 
extended, another important section, dealing particularly with the 
safety of factories and workshops, being formed. 


TRADE AND Business ANNOUNCEMENTS. — Messrs. Newman, 
Hender, and Co., Limited, Woodchester, have just been placed 
on the Admiralty list as makers of gun-metal valves and cocks.— 
The partnership lately subsisting between Clements and Dix, 
steel, iron, and metal merchants, at Newport, Mon,, has been dis- 
solved by mutual consent. Mr, James Clements will carry on the 
business for his own account, Mr. H. B, Dix retiring ———. 
from the business,—Mr, G. Chatterton’s offices are removed from 
46, Queen Anne’s Gate, Westminster, to 6, The Sanctuary, West: 
minster, as from March {6th.— Mr. F, J. Collin has changed 





his address from 1, East-parade, Leeds, to 25, Victoria-street, 
Westminster, 
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THE PATENT JOURNAL. 


“The Illustrated Oficial Journal of 
Condensed from Patents.” 


Application for Letters Patent. 


* ventions have been ‘‘communicated ” the 
vues address of the communicating party are 
printed in italics. 
15th February, 1899. 
328. Borinc Birs, J. R. Smith and G. D. Buckley, 
oe Uusneuts Stick and Bitiiarp CvE Gaip, M. 
Mendel, Manchester. % 
rn Beartnos, W. Wiedemann, London. 
3331. FUEL, Ww. F. Richards, C. James, T. P. Sims, 
‘nd W. Terrill, Swansea. 
utakR Heaters for Stgam, W. Tattersall, 
London. 
oa VENTILATING Fans, W. Tattersall, London. 
= bap \CIPEDE CRANKS and Pepats, H. Hargreaves, 


435, ADVERTISING dura B. Bradford and C. F. 
ardt, Liverpool. 
stn FanBicaTION of ArTiriciAL Stone, J. Lander, 
Govan, Scotland. 
9337. RoaD Favenarm W. Purdy and Hindley and 
5o., Ltd., Leeds. 
ws ‘Dry Seat for Ovut-poor Purposss, A. Reed, 


8. 
9, Evectric Traction, E. G. Pink, London. 
4 Brakes for WHEELS of VEHICLEs, F. Hughes, 
don. 
ssi HOLDERS for Wavkrnc Sticxs, 8. Hall, More- 
be. 
sei, WASTR-PIPES, J. Smith, Bradford. 
3343. Sow Carps, F. Grainger and G. F. Ashley, 
Bradford. 
304. Suow Carps, F. Grainger and G. F. Ashley, 
Bradford. 
3315. SOLIDIFIED GUM PREPARATIONS, W. Hz. Percy, 
Bristol. 
3316. Tings, T. Gare, Manchester. 
3347. Winp-scoor for Ports of Suips, R. Meldrum, 
Glasgow. f 
3348. SANITARY Pipg-MAKING Macuings, 3. Robinson, 
Derby. 
3349. a Makino, J. W. Moore, J. A. White, and 
C. L. Hamilton, London, 
3350. Latcues, F, W. Lockley, Birmingham. 
3351. Drivinc MecuantsM, G. T. Smith and W. Gardner, 
London. 
3352. Sram Pires, J. Aitken and J. W. White, Glas- 
row. 
383. Roapways, P. D. Wighton and J. &cobbie, 
Glasgow. 
9354. Cycte Tire Surevps, G. Gibson, Fleetwood, 
Lancs. 
3355. Ain Cusnions, E, White, Leicester. 
3356. Devices for Prorgectinc Megrat, E. White, 
Leicester. 
3357. Lame Ho.pgr, and A. 
Newport, Mon. 
$358. Pocxets for Timper Joist Exps, M. McCallum, 
Paisley. 
$359. Fisu-nooks, H. T. Tanner, Redditch. 
3360. Draivinc Gear for Bicycizs, J. Montgomery, 
Manchester. 
3361. Joints for Drain and Soi.-pires, J. Carrick, 
Glasgow. 
3362. Combination Locks, J. MacNaughton, Glas- 


D. James Pearson, 


iw. 

3308. Ain Ftoat, Vatve, and Trap, B. Rvgers, 
London. 

$364. Storm OverFLow, B. Rogers, London. 

3365. MusicaL Instruments, G. Roper, Oldham. 

3366. Manurgs, J. Crone, D. é. Taylor, and F. Williams, 
Liverpool. 

3367. \ aati Macuines, R. D. Hume, Liver- 


pool. 
8368. Tyre-BAR Makino Macuines, A. E. Dowell, 


‘ow. 
8369. Furniture Castor, R. L. Harrison, Man- 
chester. 
3370. ReverstpLe Seat for TRamcars, J. B. Meeson, 


Leeds. 

8371. Damper for Bakers’ Ovens, J. D. Alexander, 
London. 

8372. ArpLyinc ApHEsive So.vutions, H. Markus, 
Manchester. 

3373. Ourpoor Seats, T. Ransley and H. H. Priestley, 
London. 

3374. Guipine Troueys, C. H. Mounsey and J. F. Walsh, 
London. 

3375. Heater for LauNDRY 

mdon. 

3376. Winpow Guarp, E. B. Poyser, London. 

8377. Controtting Frow of Vapours, H. Beech, 
Oldham. 

8878. ConrroLtinc FLiow of Vapours, H. Beech, 
Oldham. 

3379. Automatic Dry Seat, J. W. and L. A. Banks, 


Ss. 
$380. Tusgs or Bossins, J. and J. Heginbottom, 
Oldham. 
PreraxatTion of MANGANESE, T. Macalpine, 
London. 
=. -ianigad Cranks for Cycigs, &c., C. Wright, 
ndon. 
3388. HanpLe Bars for Cycuixs, &c., C. Wright, 
London, 
3384. Drivine Gear of Cuainvess Cycves, F. Hoole, 
London. 
3385, Skirt Gamx, J. Cruikshank.—(B. Cruikshank, 
Orange Free State.) 
3386. Furnirurg Castors, W. Pass and E. F. Hull, 
London, 
8387, ELecrric Traction ApPARATus, I. E. Winslow, 


Irons, J. Courtney, 


mdon. 
3388, me Gear for Ve Locirepss, F. Couget, 
ndon, 

3389, Jomntinc Conpuctors to ELecrric W1rgs, H. Moul, 
London. 

8390. Morors Driven by Expanston of Gases, 8. Miller, 

; London. 

3391. Connector for ELecrric Crrcurts, J. Archbutt, 

¢ndon, 

Motor Switcues, Powell - Jonos and Co., 

London. 

8898. Bicyo.gs, P. J. A. Knakkernaat, London. 

8394. Trap for Rassits, J. E. 8. Trelawny, London. 

8395. PrevENTING CRANES OVERLOADING, F. Ross- 

i deutscher, London. 

8396. THe Simpcex Leooinc, E. A. Hatchard, 
London. 

8897, FLaME SprEaDER for RounD Burners, C. Holy, 
London. 


8398, Jursovine the Form of Garments, C. Lude, 
yndon. 


8399, Cats Guarps for Vetocirepgs, W. R. Baoumcher, 
on 


London, 
- VerMIN Traps, A. J. Boult.(Z. &. Mourot, 
rance, 
3401. INTERNAL Compustion Enatnes, J. F. Walters, 
London. 
3402. Szwinc Macutngs, H. R. Tracy, London. 
3403. Ling Fasteners, A. E, Ganty, Liverpool. 
8404. Drain Guuuigs or Trap, J. C. Lace, Liverpool. 
3405, Vicks, A. Schmidt, London. 
3406, CoN - RECEIVING MacHines, E. Moriarty, 
London, 
3407. WATER-EXTRACTING APPARATUS, V. C. J. Ortmans, 
setae. 
3408. VeceTaBLe Compositions, H. H. Lake.—(Merrell- 
. Soule Company, United States.) 
409. Soup Compositions, H. H. Lake.—({Mervell-Soule 
Company, United States.) 
3410. Sprnninc Macurngs, A. Clad and E. Schnabel, 
London. 
= Packina, W. Majert, London. 
2. REcoRDING Apparatus, J. H. Barker, London. 





3413. CoIN - RECEIVING 
London. 
3414, b aaaana Wseat for Foop Purposss, R. Smith, 
mdon. 


Macuinges, E. Moriarty, 


16th February, 1899. 


8415. Puriryine Liquors, J.J. Knight and J. Sampson, 
Manchester. 

3416. Harr Cur_ers, L. Lenton, Coventry. 

aS - pie Toots, W. H. Willatt and A. E. Seaton, 

ull, 

8418. Corp SHortener, 8S. Mendel, Manchester. 

8419. PuorocraPuic Fitm Apparatus, J. E. Thornton, 
Altrincham, 

8420. ATracHinc CycLE Dress-cuarps, J. 8. Crowley, 


R ng. 
3421. Pickon Traps R. Ramsbottom and J. A. Brookes, 
anchester. 

3422. Fitters, L. White, Birmingham. 

8423. Seats for Borters of Ranoxs, R. Hampson, 
Burnley. 

3424. Locxine Cycie Sappie Cups, H. Waterson, 
Birmingham. 

Currinc Werr Pice Fasrics, J. Wilkinson, 
Manchester. 

3423. Joint for Pirgs, J. W. Brown, Stockton-on- 


Tees, 

8427. Gutra-peRcHA, E. Johustone and G. H. Hurst, 
Salford. 

3428. Wuexts, F. W. Jones, London. 

3429. Swive.iino Cuairs, J. K. Shanks and G. Heggie, 
Glasgow. 

3430. Fireptaces, A. T. Hebron, Newcastle-on-Tyne. 

3431. Supstance for Bieacuine Linen, H. Wiichter, 
London. 

3432. AceTYLENE TasLe Lamps, G. Marshall, Bir- 
mingham. 

3433. Yarn Congs, and J. D. Horner, 
Halifax. 

8434. ConTRoLuinc Encrnes, J. L. Boothman and W. 
Hastie, Sheffield. 

3435. Hus, A. Firth, T. D. Cummins, and R. Jackson, 
Liverpool. 

3486, Cycie Heap, A. Firth, T. D. Cummins, and R. 
Taylor, Liverpool. 

3437. BicycLe FRamgs, A. Firth, T. D. Cummins, and 

. Jackson, Liverpool 

3438. LaBEL, E. L. N. Armbrecht, London. 

3489. Lanterns, 0. H. Davies and W. M. Still, 
London. 

3440. ExecrricaLtty Licutine Carriages, E. Dick, 
Manchester. 

3441. Automatic Groovinc Macurng, E. P. Boéttcher, 


Glasgow. 
8442, Danpy Rois, T. A. and C. D. Marshall, 


Cc. H. 


mdon. 
3413. RENDERING Boxes Warer-Ticut, E. C. Staples, 


Ss. 
3444. CompineD Firecuarp, &c., J. Mountford, 
Liverpool. 
3445. Tension Hotper, J. Liggins and J. Gardner, 


ventry. 

3446. Sree. Bars for Roiune, P. Robinson, Bir- 
mingham. 

3447. Toy, J. Sherratt, Birmingham. 

3448. Frum Vatvg for Enoines, W. O. Horsnaill, 
South Croydon. 

3419. Srrinc PayinG - out Apparatus, J. Ibbett, St. 
Neots. 

3450. Rotary Bowers, E. D. Johnston, London. 

3451. Boxers, E. H. Archer, London. 

8452. TREATING ALCOHOLIC Spirit, 


T. Macalpine, 
London 


3453. Purirication of Frxep-warer, F. Hocking, 
Liverpool. 
3454. GaRDEN Szats, C. H. Mounsey and J. F. Walsh, 
London. 
8455. A New Epr.e Propvct, P. L. Bontor, 


London. 
3456. Domestic WasHinc Macuings, J. M. Sellers, 

mdon. 
8457. INCANDESCENT LicHt Mant gs, G. J. G. Jensen, 


mdon. 

8458. Fastenrnes for Lapigs’ Dresses, L. Clark, 
London. 

3459. GENERATING ACETYLENE Gas, R. T. Nicholson, 


mdon. 

3460. Apparatus for Currinc Tries, W. W. Morr‘s, 
London. 

3461. AsH-pans, J. K. Blackburn, London. 

3462. Arn Inter Vatves for Dratns, W. T. Norris, 
London. 

3463. Maxine Russe Butrons, De Ver H. Warner, 
London. 

3464. Apparatus for WORKING 
Matthews, London. 

3465. PrevENTING Reriucinc of Botrues, E. W. Phinney, 
London. 

3466. Serinc Hoipger for CycLze WHEELS, W. Rose, 
London. 

8467. Printine and Foipino Macuarygs, G. R. Willis, 
London. 

3468. Lamps, G. Palazzi London. 

3469. Primary Batrerizs, L. and L. Encausse, 
London. 

3470. RETAINING Neck Tigs in Posrrion, W. G. Coxen, 
London. 

8471. Spsxep Inpicators for Cycigs, W. D. Kilroy, 
London. 

3472. Tings, E. W. Harries, London. 

8473. Cocks and VaLves for Barrgxs, P. A. Raynaud, 
London. 

8474. Door-opgratinc MecuanisM, H. Rountrec, 


ORDANANCE, R. 


London. 

8475. Propuction of Zinc Oxipe, G. de Bechi, 
London. 

3476. APPARATUS for SHARPENING Razors, G. F. Barnett, 
London. 

8477. INTERRUPTER for Etectric Wires, R. Ducornot, 


Londun. 
3478. Gear and Power for Cycies, W. F. Ashwell, 


ndon. 

3479. ManuracturE of Cext Caszs, G. W. Swift, jun., 
London. 

8480. MetHop of Makino Tacs, G. W. Swift, jun., 
London. 

8481. BooxBINpDING, W. P. Thompson.—(J. Z. McMillan, 
United States.) 

3482. Cuurns, P. Byrne.—(X. W. Hillyard, Canada.) 

$483. UTiListnc TrpaL Power, W. J. Roberts and J. R. 
Jones, Liverpool. 

3484. Door Hanpvuss, H. J. Owers and W. T. Lord, 
London. 

8485. CaRRIAGE WueEsxs, H. J. Owers and W. T. Lord, 
London. 

3486. GLass-DIPPING MacuteEry, C. E. Blue, London. 

3487. Cycie Supports, J. B. Smith, London. 

8488. Frash Hoss of Cartrripcs Cass, P. Pondorf, 
London. 

8489. Skates, A. F. Mason, London. 

3490. Openinc So_pgeRED Cans, J. O. Egestorff, 


mdon. 
8491. Apparatus for CaTCHING F tks, F. E. A. Herzog, 


mdon. 
8492. Licnt Fitters for PuHotocraruy, H. Farmer, 
ndon. 
8493. Sgparatinc Soiips from Jiquips, A. Ross, 
London. 
3494, Apparatus for Loapinc Crops, E. C. Blackstone, 


ndaon. 
8495. VENETIAN Biinvs for Winpows, A. E. Blake, 
London. 
3496. Bicycigs, D. O. McAuliff and W. A. B. Hicks, 
London. 
8497. Casu Recisters, M. G. Wood, London. 


17th February, 1899. 
8408. Sor Carts, J. P. Norrington and H. H. Wells, 
London. 
3499. RENDERING Boats UNcapsizEaB_E, V. Vecchi, 
Newcastle-on-Tyne. 
= ‘Foorsat.” Game, H. L. Smith, Beeston, 
otts. 





oo. Bem 8. and W. Jackson and W. D. Cundall, 
alifax, 
ae Sappizs, W. Smith and J. Woolley, Birmirg- 


am. 

3508. Carriaces, W. H. Appleby and 8. Parkes, Bir- 
mingham. 

8504. WreatH Hovpers for Corriys, J. Gordon, Bir- 
mingham. 

= Water Vacves, E. H. Taylor and J. Firth, Hali- 


‘ax. 

3506. MounTING ANTI-BALLOONING Rinos, E. Harwood, 
Halifax. 

8507. KnitTEp Fasrics, J. W. Dyson and E. H. Shaw, 
Bradford. 

3508. RegLine and Wrinpino Frames, H. M. Girdwood, 
Manchester. 


3509. CHILLING Beer, L. Briant and W. Adlam, 
Bristcl. 
350. Gear for Drivine Avrto-cars, 8. Cooper, 


Coventry. 

8511. Buitpinc Strucrurgs from CHannet Bars, 8. 
Cooper, Coventry. 

8512. WIRE-sTRETCHING Device, A. B. Thorn, King- 
ston-on-Thames. 

8518. DousLge-actinc Pumps, E. 8. Barzee, Kingston- 
on-Thames. 

8514. Macuines for Wraprine up Soap, H. Rose, 

mdon. 

8515. Toys, E. H. Davies, Chester. 

3516. Cuarr Cutters, W. Smith, Burnley. 

8517. Expanpine Friction CLutcues, W. F. Reynolds, 
Belfast. 

3518. ELECTRICAL SIGNALLING Devices, R. P. Gerland, 


mdon. 

3519. Guarp for CrrcuLtar Saws, D. McD. Grosart, 
Dublin. 

3520. Guarp for CircuLar Saws, J. Brophy, Liver- 


pool, 

8521. Twivers, J. Bowker, C. Butterworth, and T. 
McVay, Manchester. 

3522. Winpow Sass, C. W. L. Freeman and W. C. Old, 
Birmingham. 

8523. Tires for WuEets of Cycres, R. J. C. Mitchell, 
Manchester. 

$524. Packinc BREAKABLE ARTICLES, P. Walsh, Man- 
chester. 

3525. CLeansinc Composition, J. D. Sommerville, 
Glasgow. 

3526. PLATE-SHEARING Macuings, J. Crow, Glasgow. 

3527. Coverines for Surraces, J. C. Sollars, Liver- 


pocl. 

3528. Ian111ING ComBustion Enotnes, F. Reichenbach, 

erlin. 

8529. DoucH-m1x1nc Macuings, J. Schaffer, Berlin. 

3530. Cuarr-cuTTIncG Macuing, W. H. Adamson, 
Liverpool. 

3531. Ecectrric Batreriszs, E. A. Jahncke, London. 

8532. Makinc Paper Baas, W. Dickie and W. Inglis, 
Glasgow. 

3533. WaTERING Can, G. Birk, Glasgow. 

8584. DecoraTING EaRTHENWARE TILEs, C. H. Cohen, 
London. 

8535. AvuTomaTic LusricaTor, J. Jackson, London. 

3536. TeLecraPH Casvgs, J. A. L. Dearlove, London. 

3587. Means for Ratstnc Invatips, W. A. Allen, 
Kingston-on-Thames. 

3538. Se_r-actinc Sarzty Pin, D. W. Cochrane, 
London. 

3539. Manuracturg of CoLourninec Matrers, R. Holli- 
day and Sons, Ld., J. Turner, H. Dean, and J. 
Turner, London. 

3540. Mart Carts, D. and J. J. Simpson, London. 

3541. ADVERTISING Sians, W. G. Pether, London. 

3542. Mxgans for EXHIBITING ADVERTISEMENTS, E. 
Hider, London. 

8543. Securrne Keys in Ramtway CwHairs, R. A. 
White, London. 

3544. STEERING Suips without a Rupper, H. R. Angel, 
London. 

3545. Motor Venicugs, R. E. Phillips, London. 

3546. NoNPUNCTURABLE TrREs, C. U. Weeks, Cork. 

3547. CycLes, W. Dunlop, London. 

3548. Lamps, M. W. Aisbitt, J. Miller, and W. Jones, 

INCANDESCENT Gas Burners, W. T. Sugg, 

London. 

3550. Biypine of A. Slade, 

mdon. 

ACETYLENE GENERATOR, S. de Szepezynski, 
London. 

$552. Gas Furnace, B, J. B. Mills.—(La Société 
Anonyme des fontaines « gaz, France.) 

3558. ImprecNaTine Woop with Liquip, R. H. Burke, 
London. 

3554. Lamps for Licutinc Purposgs, F. B. Palmer, 
London. 

3555. Ien1tinG ComBusTIBLE Gas, The Automatic 
Universal Gaslighter, Ld.—(Elsbach and Pollini, 
Germany.) 

3556. Firers, E. Latscha, London. 

3557. EnRicHMENT of MarTeriats for Fuve., W. M. 

illam, London. 

3558. DistrLLation of GranuLAR Sus3tTances, H. M. 
C. Knopf and E. Westphal, London. 

3559. Fiusaine Cisterns, H. H. Lake.—(B. Segalli, 


Printinac Matter, 


taly.) 

3560. CoLtour PuotocrapHuy, W. N. L. Davidson, 
London. 

8561. HarvesTiInc Macuings, H. H. Lake.—{Deering 
Harvester Company, United States ) 

3562. Kin for Dryinc Grass, G. J. R. Rayment, 
London. 

3563. ScREW-powN VaLveEs, E. Molas, E. Lamielle, and 
A. Tessier, London. 

3564. Srona.s for Cans, W. P. Thompson.—(Litzelmann 
and Tailfer, France.) 

3565. INCANDESCENT MANTLEs, M. Bernstein, London. 

3566. PREVENTING the SHakine of Winpow Sasues, W. 
B. Atkin and W. A. Evans, Liverpool. 

8567. Pati Wacons, W. O. Shadbolt, Liver- 


3508. Manvuracture of WaTeRPROoF GARMENTS, I. 
Frankenburg, Manchester. 

3569. Mu ttrpLe Gear for Cyciss, P. Fleury, London. 

8570. StoraGcE Batrerigs, W. O. Rooper, London. 

3571. Smoker's Requisite, J. E. Lewis, London. 

3572. Human Harr Curver, F. Page, London. 

3573. Tix Cup, R. Martin, London. i 

3574. Macuinery for Grinpine Porposgs, H. Aitken, 
London. 

3575. SutpHipe Orgs, C.D. Abel.—(Chemische Fabrik 
Rhemania, Germany.) 

3576. Brack CoLourinc Matrers, J. Imray.—{la 
Société Anonyme des Matiéres Colorantes et Produits 
Chimiques de St. Denis, France.) 

3577. INcaANDESCENT Lamp Borner, A. Lenner, 
London. 

3578. Mrans for Usk in Dryine Hair, H. Vorst, 
London. 

3579. a Moror, H. F. Grosz and A. Nehemias, 

ndon. 

3580. Puriryinc PoLtuteD Water, J. W. Wheldon, 
London. 

3581. Kixpiixe Domestic Frrgs, C. F. Eliot, London. 

3582. PHoroGRaAPHic CHANGING Boxes, H. Wood, 
London. 

2583. Tospacco Pirgs, F. White, London. 

3584 Ratcuet Bracgs, A. E. Collin, London. 

3585. Securinc Stoprers for Botr.es, W. A. Cranmer, 
London. 

3586. CONNECTING 
London. 

3587. InpicaTinc the Points of the Compass, J. van 
Overklift, London. 

3588. Lamrs, H. Winklor, London. 

3589. ManuracturE of Soe Stubs, B. L. D'Aubigne, 
London. 

3590. Macningry for Cuttina Envetorsgs, T. B. Ken- 
dell, London. 

$591. TeELEPHONE Switcn Apparatus, L. M. Ericsson, 
London. 

3592. IRontna Boarps, M. E. and H. 8. Grant, 


AccumULATOR CELLS, F. Faber, 


ndon, 
8598. Banp for Cicars, H. Magnus, London. 





3594. Arc Lamps, H. Baggett, London. 

8595. Mernop of Maxine Oat Cakes, G. Anderson 
Edinburgh. 

3596. PaopgLLinc MecaanisoM for Cycizs, C. O. Ander- 
son, London. 

3597. SicNaLLine Apparatus, A. J. Boult.—( The Con- 
tinental Hall Signal Company, BI gium.) 

8598. RaiLway SIGNALLING, W. 8. and C. R. Boult, 
London. 

8599. Maxine Na1xs, B. Mountain and Son., Ld., and 
H. Armistead, London. 


18th February, 1899. 
3600. Pire Joint, H. A. O'Neil, Dublin. 
8601. Fisnina Tackug, C. White, Newcastle-on-Tync. 
8602. Automatic Wuir Socket, T. B. Banks, birming- 
ha 


m. 

3603. Repuctne Friction in Sirprxe Doors, T. Tayler, 
Manchester. 

3604. Toys, G. F. Lutticke, Berlin. 

oom. _GuN Coomera, es M. E. Carthew-Yorstoun, 
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3606. WHEEL Brake, E. J. Wingfield, Gravesend. 

3607. Necktie Fastener, R. Shore and Co., London. 

8608. Corset Lacg, T. Spencer, Leek, Staffs. 

3609. Hat Pix, T. Spencer, Leek, Staffs. 

8610. Foops for Sugzr, W. Webber, Plymouth. 

3611. RenpERING StgeaM InvistB_E, J. E. Wallis and 
Wallis and Steevens, Ld., Basingtoke. 

8612. KNIFE-CLEANING Apparatus, W. Kay, Glasgow. 

3613. Tre Cup, J. Clough.—(Z. R. Clough, Austrulia.) 

3614. THrust Bearine, £. Carver, London. 

3615. Dress Baskets, W. J. Fieldhouse and J 
Andrews, Birmingham. 

3616. ManuracturEe of Eve Puatzs, T. Smith, Bir- 
mingham. 

3617. Bopigs of Orpnance Sues, T. Smith, Bir- 
mingham. 

3618. AnrimaL Trap, W. Milne and J. W. Tait, New- 
castle-on-Tyne. 

3619. Lege ne Curttine Toots, J. L. Shepherd and 

. Noble, ‘i 

3620. Continvous Down - pRauGHT KILN, The New 
Haslingden Plastic Brick Company, Limited, 
Haslingden. 

3621. PREPARATION for RenovaTinc SiLkK Hats, T. R. 
Jeans, Manchester. 

3622. GamE of Bows, P. Oakes and J. W. Crook, 
Burnley. 

3623. Piston Pacxrinc Rrxas, J. Menzies, Glasgow. 

8624. Fisu-PLates for Jomnts of Rats, F. B. Hart and 
J. W. Welch, Manchester. 

3625. Mecnanism for Opgratinc Tarcets, T. Harris 
and A. E. Nute, Bristol. 

8626. Dies for Stamprnc MeTatuic Piatss, The Ste: 1 
Railway Journal Box Company, Limited, and 
Donnelly, Longport, Stoke-on-Trent. 

8627. Centra Coupiines of Rartway VEHICLEs, W. 8. 
Laycock, Sheffield. 

8628. INcLINED Retorts, W. Ingham and The Leeds 
Fire-clay Company, Limited, Leeds. 

8629. Hoist Doors, T. Nuttall and W. Cooper, Man- 
chester. 

8630. ATTACHMENT between Knoss and Botts of Nicut 
LatcueEs, J. , Wolverhampton. 

= SusPENDING ADJusTING Noss Bacs, A. Chatwin, 

8632. Preservine Ecos, C. F. Nokes, Birmingham. 

3638. Propucinc Decorative Devices, E. Mathieson, 
Glasgow. 

8634. Manuracrure of Liquip Fuxt, C. Weygang, 
London. 

8635. Drivinc Gear for Cycizs, W. King, Glasgow. 

8636. Paint Brusa Tin Crasp, L. and G. Webster, 
Pudsey, near Leeds. 

3637. AgRIaL Sarina, A. H. P. Blunt, London. 

3638. Dintne TaBLe BepsteEaD, J. Pollock, London. 

3639. Tosacco Pires, 8. Oppenheimer.+{(G. Grand- 
clément, France.) 

3649. Rotary SHUTTLE Movement, Benson's Patent 
Hemstitching Machine Company, Limited, London. 

3641. GoverniInc Apparatus for Water Morors, 8. U. 
Davidson and A. B. Wilson, London. 

3642. Nozzies for Water Morors, S. C. Davidson and 
A. B. Wilson, London. 

3643. Buttons, B. Vergé, E. Dagain, and P. Nicolas, 
London. 

3644. AcETYLENE Gas GENERATORS, Acetylite, Limited, 
J. H. Clarke, and E. W. Sprott, London. 

3645. HyprocarBon INCANDESCENT Lamps, D. 8. 
Williams, London. 

3646. RepLacinc BEtts on Putueys, A. Reichwald.— 
(¥. Krupp, Germany.) 

3647. Removine FeaTueErs, J. A. Malaise, London. 

3648. ELecrrotysis in Satts, A. J. O. Chalandre, L. 
J. B. Colas, and C. J. Gerard, London. 

3649. TvPz Boxgs, J. G. Baine, London. 

8650. OpgRA Grasses, W. P. Thompson.+(G. Hum rt 
and L, Bloch, France.) 

3651. Expitosive SHELits, W. P. Thompson.—( I. 
S. Isham, United States.) 

3652. Dust Carts, W. Cundall, London. 

3653. BRICK-MOULDING MacHINERY, J. C. Edwar’s, 

mdon. 

8654. CupBoaRD, F. 8. von Constalt, London. 

2655. Prope.iine Yacuts, E. Rae, Liverpool. 

8656. Mops. Surps, R. D. Griffiths, Liverpool. 

3657. Dvinc Fasrica, F. Steiner and Co., Ld., M. 
Handley, and 8. Taylor, Manchester. 

3658. BARBED WIRE FEnciNG, A. Deichsel, London. 

3659. Hzatinc Apparatus, V. J. Roger, London. 

3660. CLEANING VELVET, A. von Legat, London. 

8661. Sewinc Macutine, H. Harrison and A. Ritter, 
London. 

8662. Meta Tupgs and Wirgs, 8. Frank, London. 

3663. CLosgts, G. Biébuyok, London. 

3664. Bep, M. Puckman, London. 

3665. ELecrric Lamps, O. Imray.—(IV. Hernst, Ger- 
many. 

3666. aaa ADVERTISEMENT and ALBuM, E. Hegyi, 

mdon. 

3667. ComrexsaTion Devices for Wartcuss, A. Borel, 
London. 

3668. Rivets and Borts, H. J. Houston-Wilson; 
London. 

3669. TreaTING Fiax Straw, &c., C. Wetherwax, 
London. 

3670. Spokes of Cyrcte WueeEts, V. Rockenmeyecr, 


mdon. 
3671. Spanner and Cycie Lock, V. Rockenmeyer, 
London. 
8672. Dyesturr, H. H. Lake.—(A. (ehler and Co , Gcr- 
many.) 
8673. Vatves for Srzam Encines, A. J. Balkwill, 
mdon. 
3674. ‘*Leciet” for Pspgstrians, R. D. Tucker 
London. 


20th February, 1899, 


3675. Reapy Reckoners, A. E. H. Payne, London. 

3676. BorTLiInc H1GHLY-cHaRGED Liquips, C. F. Snook 
London. 

— Hooks, D. Gillies, Bonnybridge, Stirling 


8. . 

3678. ManuracTurE of Wax Matcuss, T. Pickles, Man 
chester. 

3679. Boxes, W. R. Comings, London. 

8680. CoMPRESSED AIR WREcK Raiser, F. A. S. King, 
Bengal, India. 

3681. Crown Wash Tasie, F. A. 8. King, Bengal, 
India. 

= ee LENE APPARATUS, J. V. Robinson, Malahide, 

0. lin. 
3688. Apparatus for Licntine Gas, J. F. Simmance, 


mdon. 

— Braxgs for Tricycies, H. Pickles, Brad- 
0 

3685. MecuanicaL Toys, J. C. Martin and G. Royle, 
London. 

8686. CeRRALS for MaxinG Breap, J. T. O'Callaghan, 
London. 


3687. Laset for Borries, R. and W. Mark, Brampton, 
Cumberland. 
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3688. Protecting Watts from WeaTHER, 8. J. Wood- 
house, London. 

8689. Gas Generator, C. E. Elcock, 8S. W. Allworthy, 
and N. Jackson, Belfast. 

3690. HorsgsHogs, J. Drew and J. W. and J. H. 
Bramley, Kingston-on-Thames. 

8691. Apparatus for FinisHinc Paper, 8. Milne, 
Dundee. 

Automatic Fiurp Measure, F. H. Curtis, 
London. 

8693. SconcHER Brakg, H. R. Langrishe, Thomastown, 
Co. Kilkenny. 

3694. Macuings for Curtinc Bong, E. Furness, Man- 
chester. 

3695. Cuimneys, G. Terry, Glasgow. 

3696. Framincs of Sappigs, 8S. A. Cooper, Birming- 


ham. 

= Framincs of Bepstgaps, J. E. Hoskins, Birming- 
m. 

—_. Brpstraps, J. E. and C. F. Hoskins, Birming- 


ham. 

3699. PREVENTING EvaporaTIon of Perrumg, W. F. 
Charles, Loughborough. 

8700. ATracHING Kwnoss to Tusgs, J. S. Bruce, Bir- 
mingham. 

8701. Stuccinc and Namtinc Macuuygs, D. A. Berry, 
Manchester. 

3702. Cotourrne Martrsr, J. Berry and A. O, Fergu- 
son, Manchester. 

3703. Nosesacs, 8S. Bennett, Liverpool. 

8704 Tramways, R. Riley, T. Winstanley, and 8. Riley, 
Manchester. 

3705. Water Hose REE ts, P. Small, Forfar, Scotland. 

3706. Sprrir Enoings, &c , A. Dougill and J. Marks, 


3707. GLosg Hoipers for Gas Stanps, H. Harper, Bir- 
mingham. 

“ SMALL-aRMS, A. Dean, Water Orton, Warwick- 
shire. 

8709. Rines for Curtains, W. Gower and T. Bull, 
London. 

3710. CaLENDERS and GRINDING MacuINgEs, J. T. Wicks, 
Birmingham. 

8711. Hegatinc Rattway CarriaGEs, J. Trannter, 
Chester. 

8712. Pweumatic Tires for Cycizs, C. Merington, 
London. 

8713. CycLte Cranks, W. Harvey, Bristol. 

3714. Rops for INCANDESCENT Gas MANTLEs, G. Darbey, 
Bristol. 

3715. Bett Bann, F. Carter and J. Flynn, Stamford, 
Lincolnshire. 

8716. Mxrnop of Trstinc Drains, H. Stephenson, 
London. 

8717. Switch THRowsgrs, O. Ward, jun., Glasgow. 

8718. Watcues and CHRoNoMETERS, A. Taylor, 
London. 

8719. Pirpgs, W. H. E. Harvey, London. 

3720. Pipgs, C. Lovell, London. 

3721. TaBLeaux Vivant, W. C. and M. C. Dodd, 
London. 

3722. Nose Bacs, W. Dodgeon, London. 

3723 PERAMBULATOR Hoop ApDJusTER, G. and A. W. 
Mill, London. 

3724. Inpicatine Device, D. T. Purves, London. 

8725. Pranororte Key Boarps, W. H. Lumley, 
London. 

8726. Tring, W. R. Waghorne, London. 

8727. Coat Bry or R&cEPTACLE, 
London. 

8728. WasHine Apparatus, W. Potts, London. 

8729. ——— and MovucpiInc Macutygs, G. Cousins, 

mnaon. 

8730. Reaprinc and Se.r-tyinc Macurygs, T. P. Gas- 
coigne, London. 

8731. ConnecTING Brooms to Hanpigs, J. E. Heys, 


ndon. 
8732. Gams, G. A. Walker, London. 
3733. ArtiriciaL Bait for Fisuinc, A. Hemsted, 


H. O. Pinder, 


mdon. 
8734. Excrric SMELTING Process, W. Borchers, 


mdon. 
8735. Waste Gas UTILisinc Apparatus, W. Borchers, 
ndaon. 
3736. SeconDaRy BatrTertgs, J. Skwirsky, London. 
8737. Urrnas, G. B. Davis, London. 
3738. ILLUMINATING Devices, F. W. Golby.—{P. H. 
Verbeek, —- 
8739. Inctingp Exevators for Goops, O. Schmitt, 


mdon. 
3740. Brakes for Roap Venicixs, A. E. Henning, 
mdon. 
8741. — Mecuanism of Macuines, W. T. Lord, 
ndon. 

8742. ELEcTRO - THERMAL Lamp, A. C. Brown, 
London. 

2743. RoLLER Bearinos, T. Cooperand W. H. Wvodcock, 
London. 

8744. LaBoUR-SAVING TOoLs or APPLIANCEs, H. Land, 
London. 

8745. CorRUGATING RooFInG or Puiates, P. Knoch, 
London. 

3746. Switcu, W. J. Murphy, London. 

3747. Buoys, W. J. Murphy, London. 

3748. VeLocipEpgs, G. L. Morris, London. 

8749. Marr Liquors, P. Jensen.—(N. 
Austria, 

3750. PREVENTING ALTERING of CoEQues, J. G. Parvin, 
London. 

8751. Davits, C. 8. Olsson, London. 

3752. Vatve Gear for Encrves, M. F. Gutermuth, 
London. 

3753. Door Fasteners and ALarms, L. Saladin, 
London. 

3754. Prues, P. F. W. Simon, H. H. Berry, and C. 
Rayner, London. 

3755. Frrinc Guns, A. T. Dawson and G. T. Buckham, 
London. 

3756. Wrre-pRawinG Macuine, C. C. Baldwin, New 
York. 

8757. AXLE-Boxgs, H. Stiiting, London. 

3758. AtTracHine Sequins to Macuines, G. Skinner, 
London. 

8759. Puriryinc ALBUMEN, W. P. Thompson.—(@. 
Fichelbaum, Germany.) 

3760. Lime Dry-sLakinc Apparatus, R. Jaeger, 
Liverpool. 

3761. CaLcuLaTinG Apparatus, B. T. O’Brien and W. 
Hi. Browing, Manchester. 

3762. TeLecraPuy, R. J. Crowley and A. C. Vates, 
London. 

3763. Mountinc CENTRIFUGAL Apparatus, E. G. N. 
Salenius, London. 


Altschul, 


3764. LiquIp- RAISING APPARATUS, A. Lespagnol, 
London. 

8765. _ ATTacHMENT, H. Belcher and F. Easom, 
ondon. 


8766. Steam Generators, P. R. J. Willis.—-{(J. Pro- 
vuncher, United States.) 

8767. ToBAcco-sOFTENING Apparatus, 8. C. Davidson, 
London. 

8768. Vaporisers, J. C. Mewburn.—(Z£. F. Valentine, 
United States.) 

8769. IncanpEescent Spirit Lamps, E. Fetréano, 
London, 

3770. a R. Haddan.—(H. Schuppmann, Ger- 
many. 

3771. Morors, C. M. Koch, London. 

3772. Unicycig, H. C. Anthony, London. 

3773. DyNaAMoMETER, W. J. Murphy, London. 

3774. GALVANOMETER, L H. Newton, R. R. F. Neville, 
8. P. Newton, and E. Tew, London. 

3775. Stopper for Poison Botties, W. J. D. Walker, 


mdon. 
3776. GoverninG Marine STeAM Enoines, C. Hass, 


ndon. 

8777. Rercectors, 8. O. Cowper-Coles and The Re- 
flector Syndicate, Limited, London. 

3778. Sewinc Macuryes, F. W. Miiller, London. 

3779. ARTIFICIAL Human Eyes, F. A. Miiller Séhne, F. 
and A. Miiller, London. 

3780, Furnaces, A. J. Wallis-Tayler, London. 

8781. SEL¥- CHARGING ApPpaRATUs for MEASURING 
Fiuips, G. J. Perry and H. Bodtker, London. 





8782. Sroves, G. J. Epstein, London. 

8783. Devices for Exurpitinc Goons, 
London. 

8784. Execrric Sarery Appuiances, F. H. Badger 
and W. J. Plews, London. 

3785. Wrencues, F. W. Stewart, London. 

8786. IncanpEscent Lamps, J. G. Lorrain.—(H. A. 
Macdonald, France.) 

8787. NEEDLE-MAKING Macuings, J. G. Lorrain.—(H. 
Binney, United States.) 

8788. Ovens, G. Hofer-Gitschmann, London, 


J. Povey, 


2lst February, 1899. 


8789. Maxktne SiaB3 of PLaster, G. B. Hall, London. 

3790. DissoLvine Pictures for STEREOscoPIc CaARDs, 
T. and M. Mitchell, Shaw, near Oldham. 

8791. ManuracturE of Boots, 8. H. Fox and J. J. 
Bradley, Birmingham. 

$792. Frrg-pRoor BuILpInGs, G. Wood and W. Mills, 
Manchester. 

8793. CLosets and FLusHine Apparatus, M. J. Adams, 


Leeds. 

8794. Grip for Maxine Brancu Jornts, F, Renyard, 
London. 

8795 Reversisce Sats, R. Summers, Scarborough. 

3796. Diamonp CrrcuLar Saws, G. Anderson, Dundee. 

3797. Tre and CoLiar CurP, A. G. Bill, Coventry. 

$798. ScREENING MALTs, R. Peach, jun., A. R. Steven- 
son, T. J. Bindley, and T. 8S. Johnson, Derby. 

3799. Oi, Heatine Srovss, L. Sepulchre, Birmingham. 

8800. System of HAMMERLESS GuNs, N. Pieper, Bir- 
mingham. 

3801. Prgumatic Tires for Rims of Cycugs, T. Lees, 
Glasgow. 

$802. Automatic DeLivery Macurnygs, J. G. Williams, 
Manchester. 

3803. Tires for Wargts of Cycugs, A. Grant and H. 
Weatherill, Manchester. 

8804. CarpBoaRD Boxgs, A. Burgon, Manchester. 

3805. Looms for Weavine, J. Ramsden, A. T. Taylor, 
and J. Ramsden, Halifax. 

3806. MetaL Brusues, R. B. U. H. J. Duncan, 
Leicester. 


chester. 

3808. SprnDLEs and Bearrnos, J. Booth and C. D. Wood, 
Keighley. 

8809. Sernninc and TwisTinc Macuingry, C. 8. 
McConnan, Liverpool. 

3810. Gear for VELociPEDEs, R. 8. Crosby, Blackpool. 

8811. Looszk Waist Betts, W. Menzies, West Ferry, 
Forfarshire. 

8812. Piston Packine Rives, J. Menzies, Glasgow. 

3818. WATER-TIGHT Pips Jornts for Drain Pipgs, A. 
Johnson, Hereford. 

3814. VENTILATOR, J. F. Hearne and T. Whitehead, 
Oldham. 

3815. Brp Pans, J. H. Lamprey, London. 

3816. Carna Lock and Door Furniture, F. W. Grim- 
shaw, East Ham. 

3817. Covers of Cooxinc VessEts, J. and G. Nicoll, 
Dundee. 

8818. ILLumrNaTiNnG the Eyes of Ficures on Switcx- 
Backs, C. J. Spooner, Burton-on-Trent. 

3819. Wick HoLpsr for Or: Lamps, F. Milner and J. 
Cavanagh, Rochdale. 

3820. ‘‘TusgE Expanpers ” for Borers, J. L. H. Slater, 
Mancheste.. 

3821. Macuings for S—Ewine on SHank Buttons, The 
Singer Manufacturing Company and R. A. F. 
Pollock, Glasgow. 

3822. Sewinc Macuines, The Singer Manufacturing 
Company and R. A. F. Pollock, Glasgow. 

3825. SMOKE-CONSUMING Apparatus for SteAM BOILER 
Furnaces, A. B. Hay, W. Rennie, and W. Muir, 
Glasgow. 

$3824. Heatinc G.LuTrInous Preparations, W. H. 
Percy, Bristol. 

8825. Macuine for T1LTING BaRRELs, M. Mackenzie, 
Bradford. 

3826. Compounp for Movutpine Purposgs, R. Platz, 
Berlin. 

3827. Sotip RusBer Tires, H, Arkell, London. 

3828. FeEpinc Apparatus for SuckING ANIMALS, J. 
Ammon, Manchester. 

3829. HorsgsHor Caxks, F. O. Kunze, London. 

3830. Buoyant CLoruinc for Lirg-savinc PuRPOSEs, 
L. S. Bickley, London. 

3831. KircHENERS, W. White, London. 

3832. Fett Hanp.es for VeLocipepEs, K. Cooper and 
F. Keehner, London. 

3833. CLosinc Ticht Weis, M. HB. Crittenden, 
Kingston-on-Thames. 

3834. ReauLaTiInc PLovucH Furrows, J. H. Nelson, 
Kingston-on-Thames. 

3835. an ADVERTISING Sky Sian, D.S. McKay, 

maon, 

3836. CaLciniInG MINERAL Supstances, R. J. Wallis- 
Jones and H. W. Couzens, London. 

3837. Pygumatic Tirgs, H. J. Scott, London. 

$838. FaniticHT and CaszMENT Openers, C. W. 
Cummings, Birmingham. 

3839. GENERATOR for ACETYLENE Gas, J. M. Tavernor, 
Birmingham. 

8840. ACETYLENE Lamps for TaBLeE Purposes, J. M. 
Tavernor, Birmingham. 

3841. SounpINne Apparatus, R. Star, London. 

3842. ELecrricaLLy EnerciseEp CLocK PENDULUM, 
G. D. Granger, London. 

3843. Toy, A. Mattram, London. 

3844. Vans for CoLLectine Dust and Rervss, H. Haes, 
London. 

3845. ATTACHING Hanp.Es to Disu Covers, H. Walker 
and J. Maxfield, London. 

3846. Letrers for ADVERTISING Purposss, F. Welti- 
Heer, London. 

3847. APPARATUS for FiLLinG Bags, H. H. Lake.—({W. 
B. Nickerson, United States.) 

3848. MeTHop for Firinc Guns, J. W. Frazer, 
London. 

3849. Geakine for Drivine Pumps, R. E. B, Crompton, 
London. 

8850. Gas Stoves, H. A. Price and H. C. Turner, 
London. 

8851. Cuair Seats, E. Nash, London. 

$852. Propucine INTERMITTENT Revo.utTion, A. Kuhn 
and R. W. Vining, London. 

3853. Larpinc Pry, L. Holuska, London. 

3854. Loom Tempues, L. Willemain, London, 

3855. CoIN-FREED Apparatus, C. J. Blunt and H. T. 
Ashton, London. 

8856. DisTINGUISHING Botries, H. Jenkins and F. H. 
Johnson, London. 

8857. ‘‘HorsEBALLs,” R. Gibbins and W. A. and W. 
Davies, London. 

3858. ACETYLENE Lamps and Generators, V. Powers, 
London. 

3859. SupstitoTE for Cuina Stonz, H. A. H. Moore, 
London. 

3860. ADVERTISING Cc. E. Peczenik, 
London. 

3861. TeLEGRAPH and TELEPHONE CaBLEs, T. Carles, 
London. 

3862. Harn Curtinac Devices, M. E. Thompson, 
London. 

3863. ARTiFiIciAL Limss, P, Jensen.—(7he Doerjlinger 
Artijicial Limb Company, United States.) 

3864. Lemon SqueEzers, J. W. Neal, London. 

3865. Steam Reversers, J. Bishop, London. 

3866. Covers for Disues and Piates, W. D. Nixon, 
London. 

3867. Cove Mixturg, C. Lambert, London 

3868. Storinc Cycies, H. T. Sayer, London. 

8869. CoIN-CONTROLLED APPARATUS, R. D. Cranston and 
S. M. Williams, London. 

8870. Poot Tasues, 8. H. Carr, D, W. Allaman, W. C. 
Kennedy, and D, A. Fletcher, London. 

8871. Jars, J. H. Fowler, London. 

8872. Beer Encines, F. H. Mathews, London. 

8873. Postcarp Bock, R. Frank, Liverpool. 

8874. Dryina Wuite Leap, 8. Pope.—(F. Pope, United 


MACHINES, 


States. 
3875. Srorine Druas, J. Tirebuck, Liverpool. 





8876. Lamps, J. M. Lovold, ifrped. 

8877. Topacco Pires, W. and H. Helme, Liverpool. 

8878. Cask, F. X. Mayer, Livei pool. 

3879. Motor, M. Jonsson, Liverpool. 

8880. WaTERPROOF Fasrics, L. Frankentein and C. 
Lyst, Manchester. 

8881. Lapigs’ Dress Guarps for Cycizs, W. H. 
Wedderburn, Ilford, Essex. 

3882. Lapres’ GARMENT in PLaceg of Corsets, C. Fould, 
London. 

3883. UmBRELLAs, J. H. Fleisch, London. 

3884. LIGHTING and ExTINGUISHING Gas, C. Savelsberg, 
London. 

8885. Lockinc the Wuer.s of Luacack Barrows, 
M. E. Lynch and E. Wood, London. 

8886. Lawn Trimmers, 8S. Walters, London. 

8887. Stanps for CRUETS, H. Mann, London. 

3888. Water Gavags, J. A. Fletcher and 8S. Fletcher, 
London. 

8889. Cuancz Maxgrs, G. C. Marks.—{ Mast, Foos, and 
Co., United States.) 

8890. CycLte Lamps, H. Lucas, London. 

8891. Coup.ines for Bor1nc Rops, F. Baker, London. 

8892, Fiyinc Macuings, R. M. Balston, London. 


22nd February, 1899. 


3893, ELECTRICAL SIGNALLING APPARATUS, The Anchor 
Electric Company and E. Freund, London. 

3894. The GLopg Counter, J. Richardson, Belfast. 

3805. FLancgep Unions for Pressure Pires, J. W. 
Jackson, Sheffield. 

3896. RecertacLe for Srorge Coat, T. E. Haywood, 
Worcester. 

8897. Packinc Eacs, Game, &e., J. R. O'Reilly, 
Dublin. 

8898. HEEL-BUILDING Macuines, W. H. Dorman, 
Stafford. 

3899. ‘‘The Oxrornp Watcu Lamp” for Cycugs, J. F. 
Pierce, Oxford. 

8900. Wuite Leap, 8. Cowper-Coles, London. 

3901. Srzam GENERATORS, M. Clausnitzer, 
chester. 

3902. Lock1Ine Bars for CarTLE Doors, W. M. Bruce, 
Wallsend-on-Tyne. 

wc ~" p Sueets of Giass, W. W. Pilkington, 

ive le 

3904. TeLerHONE Excuanor System, A. E. Slater, 

Derb 


Man- 


A 

8905. TREATING TexTILE Marteriats, C. L. Jackson, 
Manchester. 

8906. CARBURETTERS for O11 Enarnzs, E. D. Billing, 
A. Hallett, and The Endurance Motor Company, 
Limited, Coventry. 

8907. Two-cocouREv Yarv, F. Craven, Bradford. 

8908. BooxBinpina, F. Craven, Lradford. 

3909. ApvusTaBLE Easy Cuatir, H. Obstbman and M. 
Harris, London. 

3910. STARTING ALTERNATING SINGLE-PHASE ELECTRO- 
motors, R Kennedy, Leeds. 

3911, Fase Cur.s, J. A. Wright, Bradford. 

8912. CLoru for UNDERCLOTHING, W. Riley, Bradford. 

3913. MACHINE-WELTED Boots, J. J. Hartopp and 
H. C. Beeby, Leicester. 

3914. Booxsinpers’ Ciotu, 8. L. Wood and The Park- 
house Dyeing Company, Limited, Manchester. 

8915. Matt Hop ALE CUARBONATED after BorrLine, 
A. Wall, Isle of Man. 

3916. CisTeRns, 8. Clark, Glasgow. 

3917. Presses, D. Smith, Wolverhampton. 

$918. Lamps, J. H. Ross, Birmingham. 

3919. PRopgeLLeR, A. Godfray, St. Andrews, Guernsey. 

3920. Cigar Hotpers, J. M. Brett, Glasgow. 

. * Freepers,” J. Corrigan, Manchester. 

2. Fittrno Borrugs, D. Cuff, Manchester. 

3923. Sion Boarps, J. R. Hunter and N. Hunter, Man- 
chester. 

8924. WasHinc Macuings, R. Varley, J. Butterfield, 
and J. Smith, Keighley. 

3925. Retarninc Tres, A. G. Hebblethwaite, Keighley. 

3926. TorpEpogs, R. L. Crawford, Liverpool. 

3927. Give Mixer, A. Bucsannszky, London. 

3928. Rerricgrators, F. W. E Scbuer, London. 

3929. Perroteum, C. Weygang, London. 

3930.. Brarinos for Beams, A. Westwood, Birming- 

m. 

3931. Saws, F. W. Exley, London. 

3932. Baxina Pastry, M. Browne, Chesham, Bucks. 

3983. Toy, W. H. Cook, London. 

3934. DeracHaBLe Lever Cia, R. License, Leeds. 

3935. SounDING Apparatus, 5. H. James, London. 

3936. ELecrric Bgii, A. Bodenheimer, London. 

3937. Dryinc Furnace, C. T. Hennig, London 

3938. INcaNDEsceNT Gas Burners, F. E. Bateman, 
Birmingham. 

3939. PHoTtoGRAPHIC Dark Supe, A. J. E. Hill and 
Photo, Ld., Twickenham. 

3940. Ostarninc Hich Temperatures, W. Borchers, 


ndon. 

3041. Wuerts, W. G. Wilson and P. 8. Pilcher, 
London. 

3942. Raisine Liquips, J. H. Betteley, London. 

3943. UNpeRGRouUND Evectric Circuits, J. H. Betteley 
London. 

3944. Meta.iic Boxes, A. L. Hutchison, London. 

3945. FIRE-EXTINGUISHING Apparatus, J. H. J. Burtt 
and H. J. Jones, London. 

3946. SuspenpErs, F. A. Richardson, Maidstone. 

3947. AppLyINc Etecrric Currents, T. Carles, 
London. 

3948. Piston, C. D. Abel.—(The 
Deutz, Germany.) 

3949. AceTYLENE Gas, 8. H. Berry and E. H. Riddle, 
Little Ilford, Essex. 

3950. Tap Hove Fitrines for Casxs, W. Homann, 
London. 

3951. CycLe Hanpve Bars, A. S. Vose, London. 

3952. Firinc MEecHANISM for SMALL-ARMS, A. E. Lord, 

ndon. 

3953. Steam Encine Governors, F. M. Rites, London. 

8954. MANUFACTURE of SvoaR, E. I. Dufay, London. 

8955. Winpow-sasHh Supports, G. 4H. Parker, 

mdon. 
3956. Distrisutors for Water Vans, J. W. Glover, 


London. 

3957. Werarinc Piece for Boots, J. F. M. Bussy, 
London. 

3958. Screw STEAMER Prore.uER, 8. A. Greene, East- 
leigh, Hants. 

3959. Botts, J. A. Robinson, E. T., and F. B. Aspinall, 
London. 

3960. Apparatus for Recorpino Music, L. G. Hunt, 
London. 

3961. PorTLAND CEMENT, J. Wetter.—(The jirm of 
Giildenstein and Co., Germany.) 

3962. SuHavino Brusues, F. V, Smythe, London. 

3963. WHEELS, L. L. Izart, London. 

3964. Heatinc Mitk, E. Edwards.—(A. Stier, Ger- 
many.) 

8965. CHANGE-SPEED GEAR, La Société Les Fils de 
Peugeot Fréres, London. 

8966. CycLe Lusricators, W. P. Thompson.—(H. F. 
Loos, Germany.) 

3967. Tow1nc VessELs, T. Owen, Liverpool. 
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SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





616,427. Rock Crusuer, B. R. Seabrook, Victoria, 
Canada.—Filed December 29th, 1807. 

Claim.—In a rock crusher and pulveriser, a curved 
bed supported in a suitable frame, in combination 
with an oscillator normally in contact with the lower 
portion of the bed ; bearing blocks vertically movable 
in suitable guideways in the frame of the machine and 
having the shaft of the oscillator journalled therein ; 
means tending to retain the oscillator in contact with 
the bed ; a toothed upper curved bed communicating 
with the lower bed ; a toothed oscillator journalled in 
proximity thereto; an arm extending from each 
oscillator; a link connecting the said arms; one or 





—=—=—_—= 
more excentric rods journalled to the ; 
oscillator and operated by excentrics ae <2 Upper 


deriy. 
[616.427] 








ing motion from any suitable source of power. s 
tially as and for the purpose specified. power, substan. 


616,687. Gun CaRRiacE, A. Kesow, Essen-on-the-Rul 
Germany.—Filed December 31st, 1897, si 
Claim.—{1) In recoil brakes for field gun caryj 
the combination of a pick extending transverse 
beneath the trail and provided with two upwanli. 
extending arms b pivoted to the trail; two gui : 
pieces J with stops g g! for guiding the pick ‘ake 
up the vertical pressure and for limiting the throw t 
the pick in both directions; and an elastic bods 
interposed between the frame of the gun and the nick 
adapted to be placed under tension by the recoj and 
to run the gun back into battery, substantially 
described. (2) In recoil brakes for Reid gun carriages, 
’ 


the combination of a pick extending transversely 


616.687) 





beneath the trail and provided with two upwardly. 
extending arms 6 pivoted to the trail ; two guide pieces 
J with stops g g! for guiding the pick, taking up the 
vertical pressure and for limiting the throw of the pick 
in both directions ; the shaft C transversely mounted 
on the frame of the carriage ; the arms / secured to the 
outer ends of said shaft, so as to form a pivotal cop. 
nection between the arms ) and the frame; anda 
spiral torsional spring having one end fixed to the 
frame and the other end to an arm projecting from 
the shaft C, substantially as and for the purpose 


specified. 


616,715. Sream Generator, J. Lyall, Glasgow, Sot. 
land.—Filed December 27th, 1897. 

Claim.—A steam generator composed of a double 
shell the interior of which constitutes the furnace or 
fire-box and is fitted with a series of water-tubes 
communicating with a water space at both ends, a 
boiler drum with open - ended fire-tubes extending 


616,715) 








throughout its length, connected by water legs to the 
water-tube section or shell below, and a combustion 
chamber formed within the space at the rear of the 
fire-tubes and connected by a flue port or ports with 
the furnace chamber, substantially as described. 


616,835. MerHop or AND APPARATUS FOR MAKING 
CHILLED Rotts, F. Gorman, Mount Oliver, Pa— 
Filed March 5th, 1897. 

Claim.—{1) A mould for casting chilled rolls, having 

a matrix cavity inclosed by a chill mould, said mould 

having at the end of the matrix cavity proper 4 

narrow annular recess arranged to form upon the end 

of the roll body a relatively thin annular flange, which 
constitutes a temporary addition to the length of said 
body ; substantially as described. (2) A mould for 
casting chilled rolls, having a matrix cavity inclosed 
by a chill mould and a neck-forming cavity inclosed 
by a sand mould, such mould having at the end of 











atrix cavity proper a narrow annular 1c? s 
pe ooo belo Temned exteriorly by the chill 
mould and interiorly by the sand portion, and —s 

to form upon the end of the roll body & 
relatively thin annular flange which constitutes & 
temporary addition to the length of said body ; sul 4 
stantially as described. (3) The method of F; b> 
ing distortion in cast metal cylindrical roll b 4 
during s solidifyin after pouring, whic’ consists “ 
cooling and so difying an annular Aange or ring os 
and in’ with the roll body in udvance of “4 
solidification of the metal in the roll body itself, sul 


stantially as set forth. 





per 
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COAST TELEGRAPHIC COMMUNICATION. 
By CHARLES BRIGHT, F.R.S.E., A.M. Inst, C.E. 
(Continued from page 205.) 

LIGHTHOUSES, 

Turre are three classes of lighthouses—the shore, the 
rock, and the serew-pile. Electrical communication with 
lighthouses on the mainland is effected, of course, merely 
by an ordinary overhead or underground telegraph line. 
A screw-pile lighthouse is one which is built on piles 


screwed into the ground. These are generally to be 
found at the mouths of rivers; and, as they are quite close 
to the mainland, and usually placed in a soft bottom, no 

eat difficulty is experienced in establishing or main- 
taining telegraphic communication with them, where 
required. However, a subject which is just now occupy- 
ing a considerable amount of public attention is the 
matter of the establishment of telegraphic communica- 
tion between rock lighthouses—usually more or less 
isolated—and the adjacent mainland. This, it will be seen, 
involves considerations different entirely from the question 
of telegraphic communication with light vessels. In the 
latter it is almost entirely a matter of a damage 
to the cable in boarding the constantly moving eee 
the approaching bottom being not uncommonly distinctly 
favourable to quite an ordinary pattern of cable. In the 
problem now under discussion, the point of communica- 
tion is absolutely stationary, the question to be considered 
being only the all-important one of the best type of 
cable to adopt to cope successfully with the hard and 
irregular bottom. ‘ 

It is pretty clear that an ordinary type of cable laid in 
the usual way stands no chance when exposed to such 
severe conditions as here prevail—of irregular rocky 
ground, with shallow water, and consequent strong tidal 
currents, or even breaking seas. A cable of this descrip- 
tion was laid by the Telegraph Construction Company to 
the Fastnet Rock, near Cape Clear, at the extreme 
south pointof Ireland, in 1884; but, following several 
interruptions and expensive repairs, was abandoned three 
years after installation. The rock itself, on the summit of 
which stands the lighthouse, is 97ft. above the water at 
low tide. There is only just room for the buildings in 
connection with the lighthouse. The sides being almost 
perpendicular, ascent and descent can very often only be 
performed by means of “breeches tackle” in rough 
weather. No doubt this attempt did a certain amount of 
harm by setting up a popular idea that the carrying out of 
the scheme presents insurmountable difficulties from a 
technical point of view. As a matter of fact, the conditions 
are distinctly favourable in this particular instance to the 
maintenance of a cable if once properly laid down and 
secured from damage by the force of the sea; for the 
bottom here, within twenty fathoms of the rock, is com- 
posed of sand and mud. The troubles caused by a rock 
botsom are well known, and intensified by shallow water 
in storm swept localities. 

The second attempt at establishing telegraphic com- 
munication with an isolated lighthouse—and the third 
attempt of the sort with an outlying station of any 
description—was effected by the Silvertown Company in 
the laying of a cable in 1890 (on behalf of Lloyd's) 
between Pollagill Bay, on the north-west coast of the 
mainland of Ireland, and Portdown Bay, Tory Island— 
a signalling station. In this instance the contractors | 
undertook the permanent maintenance of the cable and 
connecting land lines. The distance covered along the 
line of submarine cable is 7°5 N.M., and that along 
route of land lines 2} statute miles. The cable was of 
the ordinary description, the core being metal-taped as a 
protection against the teredo. The shore-end cable 
weighed 17°3 tons per N.M., and the main cable 7°3. 
There have been no sort of interruptions in this line ever 


lighthouse cable there is less risk than usual, inasmuch 
as ships are, in the ordinary course of events, unlikely to 
anchor here, except under extreme unforeseen circum- 
stances. The second cause is one to which the ordinary 
type of cable is constantly exposed, and which it is fairly 
successful in resisting. The rocks on which lighthouses 
are built are generally quite bare, and free from moving 
stone. Rupture from this cause is not, therefore. to be 
expected. The third cause is one which it is very 
difficult to provide against. 

The ordinary types of cable, whether heavy or light, 
long or short lay, are very inflexible, and consequently, 
under the most favourable conditions, there must fre- 
quently be short lengths suspended from rock to rock, 
where it often becomes exposed, and more or less 
rapidly wears away as a rule. This suspension from 
ledge to ledge of rock is sometimes caused by tightness 
of laying, but more generally by the inflexibility of the 
cable rendering it absolutely impossible for it to accom- 
modate itself to the irregularities of the bottom. On the 
other hand, with a flexible cable suited for such a 
bottom, we obtain from these very irregularities the 
much-needed protection against currents and the rush 
of seas. To secure the necessary flexibility, and conse- 
quent protection to the cable, is therefore of the very 
greatest importance ; and having obtained it, the next 
point is the ——— gravity of the cable, or, more accu- 
rately, the relation between the surface exposed and the 
weight in water. 

Iron is the usual armour for cables, and has a high 
specific gravity—say, 7°8—but in the form of cable 
usually employed much of this valuable quality is lost 
by the use of jute or hemp yarns, which are rendered 
absolutely necessary as a bed for the wires and protec- 
tion to the core, as well as for preservative purposes out- 
side the iron wires. 

Especially with regard to the circumstances under dis- 
cussion, the proportion of iron in a cable should be such 
as to give the greatest specific gravity possible in order 
to secure the greatest weight in as small an area as 
possible, so as to reduce the surface exposed to the waves 
as far as practicable. The specific gravity of a heavy 
type cable of the ordinary description for rough bottoms 
is not more than 3 or 4, usually speaking ; thus it is very 
liable to be washed about on the a a 

To meet these objections various forms of more 
or less heavy but flexible chain armour encircling 
a cable offering less surface have from time to time 
been proposed by Messrs. F. R. Lucas, M. H. Gray, 
and Edward Stallibrass, besides a very similar ar- 
rangement of Messrs. Felben and Guilleaume. It 
will be obvious that these chain-armoured cables 
would be admirably adapted for any rough bottoms 
where the cable is liable to be much disturbed by 
the force of the sea, strong currents, or what not. 
They are, therefore, especially suitable—indeed, almost 
essential—for isolated rock lighthouse communication, 
if this is to be effected by direct means. All of 
these are somewhat on the same principle as the 
vertebrated iron tubular cable of Mr. Jacob Brett, of as 
far back as 1845, to contend with the same difficulties. 
In most of these other devices of independent origin the 
cable—flexible in itself—is actually threaded through the 
chain. The weight of the cast iron links in the latter— 
wiastened together with wrought iron or vice versd —is 
considerable, but at the same time the whole affair is 
very flexible. Only a certain proportion of wrought iron 
is necessary in the coupling of these links, where weight 
rather than strength is the main consideration. 

Whatever may be the position of the chain when 
ultimately resting on the bottom, the cable is always pro- 
tected and firmly held in the castings, and all wear and 
tear between itself and them prevented. 

Fig. 4 serves to illustrate the particular form of chain 





since it was first opened for transmission of messages. 
Whether the success of this cable is due to extra care 
being taken in its laying 
down, or to the unfavour- 
able conditions to be con- 
tended with being less 
formidable, the author is 
unable to say. 

Later, again, another 
attempt was made to put 
the Fastnet Lighthouse 
into something like per- 
manent telegraphic com- 
munication with the main- 
land. This time some 
measure of success was 
met with. The cable was 
of the ordinary form, but 
the method of inductive 
telegraphy due to Mr. Willoughby Smith, alluded to fur- 
ther on, was adopted for the first time for actual practical 
work. The work was carried out with much care by the 
submarine staff of the Post-office Telegraphs from 
H.M.T.S. Monarch, under the able supervision of 
Mr. D, Lumsden, marine superintendent. The land- 
ing ng effected by the aid of boats manned by blue 
jackets. 

Speaking generally, if telegraphic communication is to 
be successfully established and maintained with our rock 
lighthouses, it is only to be done by a liberal expenditure 
in the first cost of the cables ae for the purpose, 
as well as by exercising great care in their laying. 

Let us examine what are, to the best of our know- 
ledge, the causes of rupture in a cable exposed to such 
unfavourable conditions, and endeavour to provide against 
them. These causes are principally :—(1) Damage by 
ships’ anchors. (2) Abrasion caused by boulders of loose 
stone being washed over the cable either by strong cur- 
rents, or in shallow water by actual seas. And(3) Abra- 
Sion caused by the cable moving on the bottom with 
currents or seas. The first cause is one which it is 
impossible effectually to provide against. A heavy cable 
by no means affords absolute security. In the case of a 


armour for encircling a lighthouse cable suggested by 





Fig. 4—STALLIBRAS8’S CHAIN CABLE ARMOUR 


| Mr. E. Stallibrass, Assoc. M. Inst. C.E. This was fully 
described in the Electrical Review of February 12th, 
1892, from which the accompanying illustration is taken. 
Here, at the bend in the chain as shown at H, the slack 
| from the end of the link at K is taken up by the next 
| link at R. 

| A comparatively small and therefore flexible type of 
cable so protected by being threaded through the links 
of a heavy but flexible chain is ouicihiahe afforded 
absolute protection. One advantage claimed for this 
particular device is that it gives less trouble in 
construction, in that the cable does not require to be 
absolutely threaded through the chain, the latter being, 
if desired, merely applied round the cable. It is also 
said to be less expensive, and at the same time more 
heavy than the other types of chain armour. For 
short distances, to lightships, on the other hand, nothing 
could be better than the chain armour of Mr. Lucas, while 
the flexibility of the chain will admit of it being zigzagged 
about among the irregularities of the bottom, so that no 
material length would be exposed to the action of any sea ; 
thus converting these very irregularities from a source 
of danger into an actual source of security and preserva- 
tion. Moreover, on a bottom free from irregularities 














the great weight of the chain actually resting on the 
bottom would prevent any serious movement, especially on 
account of the high specific gravity of the chain. It is well 
known that granite boulders are frequently tossed about 
by the sea—though of great weight; but the specific 
gravity of granite is only about 24, whereas that of the 
chain is about seven. 

The cost of such a chain armour would be heavy per 
mile; but as its use would be confined to very short 
lengths—at exposed places and on rocks—this is scarcely 
a material point. It is highly improbable that the length 
required would be, in any case, over 200 fathoms at the 
outside. On the first piece of favourable ground being 
met, with fairly deep water, an ordinary type of inter- 
mediate or sea cable would be spliced to the small 
type, with an overlapping splice, and the ends of the 
sheathing wires would be secured to the last cast- 
ing of the chain, which would be of special con- 
struction. 

To ensure a cable of this description being pro- 
perly laid down—or even securely fastened to the rocks 
—to meet the aforesaid requirements, the employment 
of divers would be certainly desirable, if not essen- 
tial. This once effected, the cable in question, even 
under prevailing circumstances, should last quite a 
reasonable time, in the author’s opinion. 

The method of carrying out the work must neces- 
sarily vary considerably with the different conditions 
presented by different rocks. Probably, however, in 
every case the telegraph cable should be firmly secured 
to the rock, and, in fact, embedded in it to a distance 
of about five fathoms below low-water mark, to save it 
from the force of the waves. Mr. H. Benest, Assoc. M. 
Inst. C.E., has gone so far as to suggest that the cable 
should be actually buried in Portland cement, thus 
forming a perfect and immovable crust by the cement 
being poured over along the line of the cable. 

It may be pointed out that arock lighthouse should, as a 
rule, be separately approached on different sides and in dif- 
ferent directions by two or more branch cables, either of 
ordinary or special construction as the case may be. 
The sheltered sides of the rock and lighthouse would 
naturally be selected as far as possible. 

If these branch cables be of the special type—with chain 
armour—already described, each one would be secured 
separately ; but their ends would be brought together 
and joined to one main cable of ordinary construction 
at the first favourable spot clear of rocks. Mr. M. H. 
Gray has suggested, as a means of junction for the ends 
with the main cable, the employment of a heavy cast 
iron joint box, placed in a position under water well 
clear from the action of the sea. The advantage in 
such a plan rests in the unlikelihood of both, or all, of 
these branch cables, well removed from each other, 
giving way at the same time; and solong as one lasted, 
communication would be maintained. 

For further particulars and details regarding what 
has been done, the present state of practice, and what 
is proposed to be done in lighthouse telegraphic com- 
munication, the reader is again referred to the evidence 
adduced, and the reports framed thereon by the recent 
Royal Commission relative to electric communication 
with lighthouses and light vessels, as also to Mr. 
Benest’s aforesaid Balloon Society paper of 1892. 


(To be continued.) 








THE MEASURE OF HORSE-POWER. 

THE average engineering mind is fairly familiar with the 
fact that the length of a 12in. rule is not changed by 
calling it 1ft. or 304°8mm. One may even go the length 
of stating, without risk of extensive contradiction, that 
most responsible engineers know that a pressure of 
one ton per square inch is identically the same thing as, 
and is neither more nor less than 1°575 kilogs. per square 
millimetre ; or, that a pressure of 1b. per square inch is 
the same as that due to a head of 2°3ft. of water. But 
if any one, for his own selfish private purposes, suggests 
at any time the measurement of horse-power in foot- 
pounds per HOUR, or in HEAT-UNITS per minute, he is at 
once suspected of a revolutionary desire to turn nature 
inside out, or upside down. The British engineer takes 
an impregnable stand upon the solid, and stolid, basis that 
a horse-power means 33,000 foot-pounds per minute, and 
nothing else; and will not listen to your 550 foot-pounds 
per second, or your 1,980,000 foot-pounds per hour. If you 
said that a horse-power is 23% millions of inch-pounds per 
hour, or that it is } foot-ton per second, you would be 
suspected of being an anarchist or a French spy, or, still 
worse, a Little Englander. If you ventured to speak of 
jyoths of an English heat-unit per second as being one 
horse-power, any respectable English magistrate might - 
easily be induced to sign an order for your detention in 
the county asylum. There are, therefore, obviously good 
reasons for this article being strictly anonymous. 

A very august committee of overwhelmingly authori- 
tative status recently issued a decree that it is wrong to 
measure the duty of a steam engine in terms of its con- 
sumption of 212 deg. steam, aud that the only correct 
and rational method is to substitute a measure in terms 
of British heat units, thereby evidencing an almost 
startling ignorance of, or else indifference to, the fact 
that there is no real physical difference between the 
two statements of the measurement, the only actual 
difference being a purely arithmetical one, and therefore 
purely conventional. The one uses the ordinary lb. 
Fah. heat unit; the other, a special unit of about 966 of 
these, namely, that quantity of heat needed to evaporate 
1 lb. of water at 212 deg. into steam at 212 deg. 

It is to be hoped that there may never come upon us 
any movement in favour of the use of a variety of 
physical units of horse-power—that is, of horse-power 
units of really diftering physical quantity. In English 
linear measures we use as units the inch, foot, yard, and 
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mile, and the result is great inconvenience and unneces- 
sary technical labour. As regards rates of doing work, 
we have already the two unit measures—horse-power 
and kilowatt. It is to be greatly desired that no further 
diversity than this already established duality of measur- 
ing unit should be introduced. 

But owing to the great and quite irrational diversity of 
our English measuring units of other physical quantities 
—from which may “horse-power” be preserved—our 
calculations of rates of working appear initially in a 
correspondingly great variety of terms. It is safe to say 
that nine out of every ten English engineers require to, 
and do habitually, reduce these to foot-pounds per 
minute in order to understand them quantitatively 
or to enable them to reduce them further to “ horse- 
power.” 

This intermediate reduction is, of course, entirely un- 
necessary from a rational point of view. To assistin the 
direct reduction, we furnish here a table of various 
arithmetical expressions of the horse-power. But before 
examining it or using it, we beg every reader to make 
sure previously that he has grasped, and is firmly 
possessed of, the idea of the onE and ONLY TRUE HORSE- 
PoWER. He must clearly understand that all the numbers 
in the table are merely various arithmetical manifes- 
tetions of one and the same thing, namely, the one British 
standard unit rate of doing work or of transferring energy 
from one to another piece of substance or from one to 
another part of space. The table by no means pretends 
to exhaust the convenient definitions of one-horse power ; 
to do so, in view of the bewildering multiplicity of British 
‘“weights and measures,” would far “exceed the pos- 
sible limits of our space. It merely gives those that 


In the third, or “thermal” section, the first two 
lines refer to the rate of transmission of heat ones 
by conduction, radiation, or any other means. The 
heat unit is taken at 778 foot-pounds. The third, 
namely, that in terms of steam evaporation, is used 
mostly for the same purpose, viz., to measure the rate at 
which heat energy is got through the heating plates of 
boilers into the water, or the rate at which such heat is 
spent in heating the water and evaporating it. It is 
based on the use of a special heat unit, namely, the 
latent heat of evaporation of one pound of steam at 
212 deg. Fah. 

The next four lines refer to the rate of generation of 
heat energy by the combustion of fuel. If the best coal 
be burnt with chemical completeness in atmospheric 
oxygen, each pound burnt generates about 14,000 British 
heat units of heat, and poorer quality of coal generates be- 
tween 12,000 and 13,000. The heat of combustion of 12,725 
heat units per lb. means that exactly } Ib. must be burnt 
per hour to generate heat at 1-horse power rate. London 
lighting gas gives about 636 as its heat of complete com- 
bustion per cubic foot, and this richness of quality means 
that the burning of exactly 4 cubic feet per hour generates 
heat at 1-horse power rate. Dowson producer gas has 
about one-fifth of this heating power. Of course, in 
boiler and metallurgical furnaces complete combustion of 
all the fuel is never effected, nor is all the heat generated 
utilised. The measure of how much is lost by imperfect 
burning and non-utilisation of the heat actually obtained 
| is strikingly illustrated by comparing the } 1b. coal per 
hour of this table with the actual consumption of from 
1} 1b. to 6 1b. per indicated horse-power common with 
steam engines. 





Numerical Expressions of One Horse-power. 





In terms of 
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hour. minute. second, 








Elementary ... “Mile-tons Ses wee en 
| Mile-pounds... ... sos 


... 071674 =} 0°002 79  46°5 + 10° 
... B75 = X 10° 6°25 = 189 0-104 = } 


Foot-tons ... 2 884 14°73 0° 2455 = | 
Foot-pounds Ris: "WS iniocai> “eee ANS mane ove) 4°08. XI | BO xe 550 
REMMI “Sco. ccc. San lace) eas 0k. as «1O*6) XxX IP 176°8 2°946 
BROOME nu, aes, tee tke te 0 ...23°76 X 10° 0°396 x 10° 0°0066 
KSlopramemetyvese.. ss. se. see anes | 270 x 10 4500 75 
Hydraulic .... Water cubic feet x feet fall ... 0... se cee cee ees 81 781 528°8 8°813 
Fluid gallons flow x Ib. per sq. in. pressure ... ... ... 85 800 1430 23°83 
Fluid cubic feet flow x Ib. per sq. in. pressure ... ... ... 13 750 2293 3°82 
Fluid cubic feet flow x inches water gauge... ... ... ... 0°38 x 10° 6346 105} 
Thermal... Lb., Fah. deg. heat units... ... 2545 42°42 0°707 
Kilogram, Cent. deg. heat units... ee eee 632°55 10°54 0°1757 
| Steam, lb. evaporated from and at 212 deg. Fah. ... ... 2°63 0:°0438 0°73 + 10° 
Fuel burnt, Ib. at 14,000 heat units per lb. ... ... ... «.  0°1818 3°03 + 10° 50°5 + 10° 
. «ae a ie a 0:2 33+10 55 +10 
Lighting gas burnt, cubic feet at 636 heat units per cubic foot 4 1s oho 
Producer gas burnt, cubic feet at 127 heat units per cubic foot 20 3 140 
Electrical... Joules = Watt-secs = 10’ Erge 11. se see ee vee oe 2°68 X 108 = 44.760 «= 746 = § kilo- 


watt-second 





the mechanical engineer will find of frequent utility. | 
Before illustrating the practical use of this table, it | 


will be well to explain one or two items in it:—10° and 
10° are modes of writing a ‘‘ million” and a “‘ thousand ” 
adopted, not chiefly for the sake of shortness, but for 
ease in reading—to avoid dizziness in the eyes from 
looking at long rows of figures. 


The first section, labelled ‘ elementary,” gives | 


horse-power in direct terms of the distance worked 
through and the working force. The forces used are the 
weights of the ton, the pound, and the kilogram. What 
is given in kilogram-metres is the metric horse-power 
used in all European countries ; not exactly the same as 
the British, but 1} per cent. less, or 32,550 foot-pounds per 
minute, that is 450 foot-pounds per minute short of the 
British measure. It is this, and not the British horse- 
power, that is given lower down in the “ thermal ”’ section 
in terms of kilogram-Centigrade heat units. 

In the “‘ hydraulic ” section of the table the first line 
refers to the gravity development of power by the fall 
of water, the “‘ cubic feet’ of water being taken really as 
the measure, not of a volume, but of the weight of so 
many cubic feet of water; the “fall” is the distance 
through which this force acts. But it may be also 
interpreted in other terms, namely, the “fall” may be 
taken as the measure of an intensity of pressure— 
indicated in feet of head of water—which being multiplied 
by a volumetric flow of so many cubic feet per unit of 
time, gives a horse-power. The second, third, and 
fourth lines of this same section are in the same kind of 
terms, the volumetric flow being measured in gallons and 
in cubic feet, while the intensity of pressure is measured 
in pounds per square inch, and in inches of water gauge. 
The first interpretation of the first line refers to the fall 
of water only; its other interpretation and the fourth 
line refer to the movement of any working fluid, the 
pressures, however, being measured in feet and inches of 
water gauge only. The second and third lines are applic- 
able to the movement of any working fluid. 

Although these latter are here written for the sake of 
explicitness, as referring to “ fluid,” that is, liquid, vapour, 
or gas, it may be advisable to state that the movement 
of solids can be, and are, dealt with by precisely the 
same formula, the volume through which the working 
surface of the solid sweeps against or in obedience to a 
givenintensity of pressure, being inserted in the calculation. 
The work done by a solid piston in pumping a fluid, equals 
the volume its surface sweeps through multiplied by the 
intensity of pressure. The energy passed through any 
section of an hydraulic pipe equals the volume of fluid 
that flows through the section, multiplied by the intensity 
of pressure, 


Here are a few illustrations of the use of these numbers. 
What is the horse-powerneeded to draw at 40 miles per 
| hour a train weighing 130 tons when the resistance is 
| 241b. per ton? The rate of doing work is 40 by 130 by 24 
| = 124,800 mile-pounds per hour, and the horse-power 
| = 124,800 = 882°8. 
875 

What is the maximum tractive horse-power a loco- 
motive, weighing 47 tons on the driving-wheels, can 
exert when the rail-tire adhesive coefficient is one-sixth, 
if the locomotive can steam for its greatest load at 70 


miles per hour? This power equals a 70 mile-tons 


per hour, and since one-sixth mile-tons per hour is 
47 X n X 6 _ g090, 


1-horse power, the horse-power is 


What is the indicated horse-power of a two-cylinder 
engine, cylinders 23in. by 40in. stroke, revolutions eighty- 
five, and m.e.p. 27 lb. per square inch? The indicated 
horse-power 

_ 2x GB x 80x BX Wg y 97 

a 0-396 x 10° il 

At what horse-power does a fan propel the air when it 
delivers 23 by 10° cubic feet per hour against a pressure 
of 1}in. water gauge? One horse-power being 0°38 by 
10° cubic feet per hour X inches water gauge, this 
power is 


= 385. 


23 x 14 _ 
0-38 “ir 


The sectional area of the head-race to a set of turbines 
is 9°3 square feet, and the average water velocity is 3°9ft. 
per second, while the effective fall is 23ft. At what 
horse-power do the turbines receive energy from the 
water, neglecting the waste energy delivered to the tail- 
race? The rate of working is 93 x 3:9 X 23 per 
second = 834'2 units, of which 8°813 per second—see 
table—give 1-horse power. Therefore, the horse- 
power = 834'2 + 8°813 = 94:7. 

The evaporative power of a boiler when reduced to 
steam produced from and at 212 deg. Fah., is 5250 lb. per 
hour, and 8 per cent. of the heat got into the water is 
lost by it again by radiation, &c. At what conductive 
horse-power is the heating surface working? The 8 per 


cent. loss introduces the factor > , and the divisor, 
2°63, is found in the “hour” column of the table. The 





5; 5250 x 100 _ 
horse-power is thus ~ as 2170. 








The above boiler burns 3 lb. of medium coal per hour 
per indicated horse-power, and gives 205 indicated horse. 
power. At what horse-power would heat be generated in 
the furnaces if the combustion were perfect? Using the 
factor 2 or } lb. coal per hour obtained from the table 
the furnace horse-power is 3 X 205 x 5 = 3587. : 

A 40-horse power gasengine uses 115 cubic feet of pro- 
ducer gas per horse-power-hour. At what horse-power 
would heat be generated in its cylinders if the combus. 
tion were perfect? The factor, 20 cubic feet per hour 
is found in the table, and thus the power asked for is 
40 x 115 

a 230. 

A small arithmetical point is to note that the divisors 
1°98, 38, 23°76, and 0°396 appearing in the “ Elemen. 
tary ’’ section of the table, are just 1 per cent. below 
numbers easier to divide by. Thus 


1 . a i” _ 8x10 
1:98 x 10° 2x 10° 8x10 #4 }§»10 

1 le 1 _ 101 
23°76 x 10° = 24 & «10° 0396x108 = 4 x 10 








SOME NOTES IN RUSSIA. 
(From a Special Contributor.) 
No. I1.—GALERNII ISLAND. 

From the New Admiralty Dockyard I went on to 
Galernii Island, which is situated down the Neva, below 
the New Admiralty and exactly opposite the Baltic 
Works. The yard occupies a fair amount of space, and 
gives the impression of being larger than the New Admi- 
ralty, though the portion actually occupied by slips and 
shops is, I believe, of less area. 

Exactly to whom Galernii Island belongs I am in som 
doubt. In the 1898 Naval Annual,*Chapter IV., in 
a semi-official article it is spoken of as a Government yard; 
but I certainly derived an impression from those who 
showed me over that it was a private Franco-Russian 
Company, subsidised and under Government control. 
Possibly, the private firm part of the business extends 
only to the workshops. 

That one should visit and minutely inspect a dockyard 
without discovering whether it is a Government institution 
or belongs toa private firm may strike the average reader 
as arguing considerable lack of something or other, but in 
self-defence I must point out that the difference in lan- 
guage always creates a difficulty in explanations ; and 
further, that my cicerone here, as in other cases— 
save at the Baltic Works—was an executive oflicer, to 
whom the matter as to who controlled the works would 
be of no particular interest. We had with us also an 
engineer officer, but he unfortunately spoke nothing but 
Russian—my questions as to control, and so forth, had, 
therefore, to go through aninterpreter. They gave mea 
set of rivets of various sizes as a souvenir, and these 
were ticketed ‘‘ A souvenir of the Franco- Russian Works,” 
but it is just possible that I misunderstood. 

At Galernii Island work is entirely devoted to con- 
struction. The ships at present building on its slips are 
the cruisers Pallada, Diana, and Aurora, of which the 
first is by far the most advanced. 

pes Aa to the generally published statistics, these 
three ships, which are sisters, are to be of 6630 tons dis- 
placement, and measure 406ft. long, by 55ft. broad. The 
armament as at present arranged will consist of eight 
45-calibre 6in. quick-firers, twenty 3in. quick-firers, and 
eight smaller guns. The twenty 3in. guns may possibly be 
increased in number. Anillustration is appended, see page 
231, showing the general appearance of one of this class as 
she will be when completed. The arrangement of the 
6in. quick-firer is, I understood, liable to be altered 
slightly; it does not appear to be finally settled yet 
whether the upper pair forward will be behind shields or 
casemated. In none of the ships had the raised fore- 
castle got beyond the skeleton stage at the time of 
my visit. Otherwise the illustration may be taken as 
accurately representing what the ship will be like in 
general appearance. It will be noted that there are 
three funnels close together, instead of wide apart, as in 
the Svetlana, on which these ships are supposed to be 
mainly modelled. Actually they represent an entirely 
novel type, being, as they are, examples of the deliberate 
adoption of the 3in. 12-pounder quick-firer in preference 
to the usual cruiser gun, the 4°7in. 40-pounder. ; 

Whether Russians are right or wrong in this very radical 
step is a difficult thing to give an opinion on. If worked 
out on the favourite “energy of fire” system, the 
Russian cruisers are rather behindhand, but then the 
question arises whether energy of fire has much to do 
with cruisers. Energy, the Russians would argue, im- 

lies penetration, and all that sort of pce which 
er little to do with cruiser fighting. The shell, not the 
shot, is the cruiser’s projectile. 

In their view the 3in. is the most accurate weapon, and 
if its shells are small, size is made up for in numbers. 
Further, there is nothing like the small shell to find the 
joints in the enemy’s armour ; in other words, no porthole 
in a casemate is so small but that 12-pounder shells can 
enter, and is likely to, if only enough of them are fired. 

It is a question that only war can decide. The Diana 
class, if armed on Elswick lines, would carry, let us say, 
nearly twenty 4°7in. instead of twenty 3in.—that is near 
the Takasago proportions. And in no paper way of 
looking at it can the 4*7in. seem inferior to the din. 
Actually, much depends on the ammunition supply; on 4 
given displacement a great many more rounds can be 
carried for the Bin. pieces. A point to be borne in mind 
also is that in Russia the naval officer has considerably 
more voice in the construction of warships than in any 
other country. Elsewhere the ship designer has it mostly 
his own way. The ship designer proceeds upon certain 
theories and upon certain lines of evolution ; while the 
naval officer works from a different standpoint, and 
tactical questions and needs are the things he thinks of 
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Probably, therefore, the Russians have what they 
consider best for the tactics they intend to adopt in 
tion; and it is exceedingly doubtful whether paper 
si se arisons of the energies of fire in the Diana and in 
paver vessels of the same tonnage have any value. If 
the 12-pounders hit and the 40-pounders miss, then the 
little guns will have the best of the argument ; if the larger 
ieces are equally accurate, then the little guns will be out 
if court. But this very obvious conclusion does not 
really help towards a solution of the pros and cons. 

I went over the Pallada from upper deck to double 
bottom as she lay on the slip at Galernii Island. The 
electric light was installed everywhere, and a good many 
men were at work inside her. Considerable care was 
needed in moving about—the Russian workman has an 
undesirable fondness for leaving trap-doors open ; so the 
whole ship was a series of pitfalls. But I believe acci- 
dents are rare. 

The ship was in a very advanced state below, and 
generally had reached or passed the launching stage. The 
ice, however, renders launching impossible till the spring. 
Many of the cabins were nearly complete in the matter 
of fittings, all these being of steel—steel bunks were being 

ut up in some. The quarter-deck consists of metal 
plates, and it is doubtful whether there will be such a 
thing as wood anywhere in the ship—the Russians are 
determined to avoid any bother with fire in action. 

It is not quite evident whether the casemates of the 
Pallada class will be armoured or not— whether, in fine, 
the ships will be big Eclipses or small Diadems. They 
have no belts, and the protective deck is not very thick— 
hin. Harvey on the slopes. Coal bunkers are situated 
immediately above and below the slopes of the protective 
deck for the greater part of its length. The usual tables 
describe them as unarmoured ; but where Russian ships 
are concerned the usual tables do not go for much. 

‘Commerce destroyers” is perhaps the most correct 
designation of these craft. They are intended to be of 
16,000-horse power. The estimated sea speed is 19 knots, 
they will thus be as swift as anything of their type afloat. 
The Russians are growing very indifferent to measured mile 
trial speeds now-a-days, all their efforts being concentrated 
upon securing & speed that can be maintained at sea. 
One step—an important one in this direction—is the new 
system of officering ships, particularly with the engineers. 
The captain, commander, gunnery lieutenant, and most 
of the engineer officers are already appointed to these 
new ships. They are daily with them as they grow, and 
will continue with them. The engineers, indeed, will be 
so far as possible kept to the ships always as though 
they were regiments. Asa body, the Russian naval engi- 
neers are not the most efficient in the world; the origin 
of the new system is a desire to improve their efficiency. 
It will certainly improve their opportunities—hitherto 
they have been shifted about from ship to ship a great 
de 
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The Pallada class have three screws—the Diana was 
having her sternpost bored when I visited her. The 
screws are three-bladed, and not particularly large. 
Steam is to be supplied by Belleville boilers; in the 
Pallada these were being put in place. The Aurora is 
yet in an elementary stage, the Pallada is the prototype 
vessel, and the completion of the others will stand by till 
she has done her trials in the early summer. 

From the ships I made a lengthy tour of the shops, 
but a detailed description of these is beyond my powers. 
It will be of interest, perhaps, however, if I mention that 
a good half of the machinery bore the names of English 
manufacturers. Leeds appeared to be the usual birth- 
place. Near each machine stood a duplicate of Russian 
manufacture, but none of these last were working. 
Roughly comparing these shops with those in English 
dockyards, I derived an impression that they were rather 
more roomy and lofty than ours. Everybody about the 
place was Russian. So far as I could judge, the men 
knew their work thoroughly, everything was going on in 
a very orderly and matter-of-fact fashion in each of the 
shops. I mention this because there is, I believe, an 
impression that the reverse obtains. 

Wages of skilled mechanics in these shops are very 
high. The demand for skilled workmen considerably ex- 
ceeds the supply. I was given to understand that, taking 
into account the difference in cost of living and so on, 
these workmen earn nearly double what English work- 
men at the same trade earn. But then the Russian 
workman is a person of less extravagant tastes than his 
English ‘‘ opposite number,” and the Imperial Russian 
Government see that he is not loaded with trades- 
union sentiments. In the course of a year he probably 
puts in at least half as much work again as an English 
mechanic, possibly twice as much. I know next to 
nothing of the mechanics in private firms, but I know 
something of those in our Royal Dockyards, and they 
certainly give the impression of working less hard than 
the Russian mer. 

There is a particularly fine drawing loft at Galernii 
Island; its dimensions I should roughly estimate at 
600ft. to T00ft. long by nearly 100ft. broad. It is about 
25ft. high inside. 2 








INSTITUTION OF ELECTRICAL ENGINEERS.—The first interim 
report of the Committee appointed to consider the question of 
Uniformity in Electrical Engineering Practice, February, 1899, has 
been issued. It statcs that the Committee has given very careful 
consideration to the question of the adoption of a uniform standard 
of frequency or periodicity in a!ternate-current working. It has 
collected information, and has ascertained the opinions of a 
number of manufacturers and of consulting engineers on the 
Continent and in America, as well as in this country. It is unani- 
mous in recommending the adoption, for general purposes, of a 
frequency of 50 periods per second, as on the whole the best 
suited to ordinary cases of mixed distribution of alternating 
currents for glow lamp, arc lamp, and power supply. For the 
exceptional purpose of transmission of power on the large scale it 
recommends the standard frequency of 25 periods per second. Italso 
suggests for the exceptional cases of house-to-house transformer 
supply, as preferred in districts where the houses are scattered, a 
standard frequency of 100 periods per second, 





THE GREAT CENTRAL NEW CORRIDOR 
TRAINS. 


THE Great Central Railway Company is evidently deter- 
mined that the new line to London, which mas yesterday-— 
Thursday—cfficially opened for senger traffic, shall be 
equipped with rolling stock which shall be second to none 
on any other railway system in the kingdom. The whole 
of the trains are corridor from end to end, with vestibule 
connections between carriage and carriage. As one advan- 
tage of this system, from the passenger’s point of view, 
is that it gives much greater freedom of movement 
than is possible without it, there being an unbroken 
connection from end to end of the train, Mr. Parker, 
jun., the superintendentof the Great Central Railway Com- 
pany’s carriage and wagon department has, in designing 
these carriages, very wisely provided ample space in the 
corridors for passengers to pass without inconvenience, the 
corridors of the Great Central trains being, in fact, of 
greater width than on any other similar system at present 
running inthe country. Another important feature which may 
be regarded as a speciality in these trains, and which will be 
appreciated by thetravelling public, isthat the company intends 
to introduce a system of registration for luggage, which will be 
distributed in various parts of thetrain. Practically the train 
is divided into two distinct sections—first-class at one end, 
third at the other, with a general refreshment buffet in the 
centre, attached to which are private first-class compart- 
ments, which can be specially engaged. All the first-class 
passengers’ luggage will be placed exclusively in a brake 
attached to that portion of the train, whilst the third-class 
passengers’ luggage will be similarly placed in a brake at the 
opposite end of the train, and the passengers engaging private 
compartments will carry their luggage in the same carriage. 
The buffet already referred to, which occupies the central 
portion of the train, is, perhaps, quite a unique feature in 
connection with English railway travelling, as it will 
be free to passengers from either end, whilst electric 
communication in connection with every compartment 
has been designed so that persons in any compartment 
can either summon an attendant or communicate with 
the guard when requisite. Very careful attention has also 
been paid to the sanitary arrangements. The Javatories 
are as perfect as they can be made, whilst equal care has been 
bestowed upon the ventilation, to ensure that the carriages 
shall be cool and fresh in the warmest weather. Another 
point to which special attention has been paid is steadiness 
of running, the carriages resting on four-wheeled bogies, and 
so arranged that it is anticipated oscillation will be reduced 
to a minimum. 

In describing the trains generally, it may be stated that the 
dining and luncheon trains consist of a brake first, composite, 
first-class dining car, kitchen car, third-class dining car, 
third-class and brake third. The carriages, which, as already 
stated, rest on four-wheeled bogies, are fitted with Gould’s 
vestibule and automatic coupler, and we have been afforded an 
opportunity of thoroughly testing the efficiency of this 
ingenious but exceedingly simple method of coupling 
up trains, which, it may be added, the Great Cen- 
tral is the first of the English lines to introduce for 
both engines and carriages. The coupling up is effected 
automatically directly the two carriages come in contact, 
whilst the uncoupling is effected by a lever at the side of the 
carriage, so that there is no necessity for the railway ser- 
vants to get between the ends of the passenger carriages, as 
is the general custom on English lines, either to couple 
up or uncouple them. The vestibule itself acts as a buffer, 
but ordinary buffers and also the ordinary couplings are 
provided in the event of the carriages having to form part 
of a train not fitted with the Gould vestibule and coupling. 
Gresham’s direct system of heating, torpedo ventilators, the 
automatic vacuum brake, electric communication between 
passergers and attendants, form other portions of the 
fittingr. The first-class dining cars, tlird-class dining 
cars, and the kitchen cars, are lighted by electricity, and in 
addition to the usual lights, one is placed over each dining- 
table ; the remainder of the vehicles are lighted by oil gas, 
with Coligny lamps. The first-class dining cars are 50ft. 
long over the platforms, each providing accommodation for 
twenty passengers, the internal fittings are sumptuous, 
and finished in rare woods, upholstered in figured 
plush, and embellished with works of art, the 
roofs being decorated in gold and colours. The seats 
and tables are placed at the sides, with a passage down 
the centre, the seat heads being of Spanish mahogany, 
relieved with carvings, fretwork, and satinwood raised panels, 
and bordered with Coromandel wood. Over each table is 
placed the electric communication, and above are alcoves 
fitted with bevelled-edged mirrors for holding glasses, bottles, 
&c. A hat rack is provided over each seat back, and an 
umbrella rack to each seat head. The ends of the compart- 
ments are panelled, moulded, and carved to match, and 
relieved with proof etchings, whilst the doors of these com- 
partments are beautifully inlaid with marquetry of artistic 
design. Another car is finished mostly in olive wood, but 
exactly of the same design, which is part Chippendale and 
part Adams; and there is one finished in mahogany of Adams 
and Queen Anne style. The third-class dining cars are exter- 
nally of the same design, with the exception that they are 
41ft. 6in. over the platforms. The interiors are finished in 
light oak and in light and brown oaks. As in the first-class cars 
alcoves are placed above the tables as well as electric light 
and communication, with brackets for holding glasses, bottles, 
&c. The ends of the compartments are finished to match, 
and relieved with photographs placed over the seat backs. 
The floors are carpeted, and the roofs are covered with lin- 
crusta carefully picked out and decorated. These cars 
provide accommodation for thirty-six passengers, and are 
constructed with clerestory roofs having stained glass lights. 
The platforms at the ends are finished inside and outside 
with bevelled-edged glass doors, and the whole of the side- 
lights are of bevelled edged glass in teakwood frames. The 
lavatories are placed at the ends, and are fitted with Jennings’ 
water-closets and Beresford’s wash basins, with a dado finished 
in mahogany or teakwood match boarding, and the walls 
covered with Emdeca. A space is also provided for hand- 
bags, &c. The kitchen car, which is placed between the first 
and third-class dining cars, is 47ft. 6in. long, and will, by 
means of the connecting gangways, serve both classes of 
passengers. In addition to the kitchen and attendants’ com- 
partments, a special feature of this car is that it possesses two 
first-class private dining compartments. The cooking is done 
by means of a Fletcher and Russell’s gas range. 

The corridor carriages are externally of one uniform height 
and design, their length being 46ft. 6in. over ends, each being 
divided into compartments with side corridors, which are 


lighted by large plate glass lights protected by neat brass 
handrails. The first-class carriages are finished in Spanish 
mahogany, and relieved with gold. The ends of the 
corridors are framed, panelled, and moulded in the 
same rich wood and fitted with bevelled-edged mirrors 
and carvings. In the corners are placed filters for the use 
of passengers, and at the entrances to the vestibules are hung 
doors with bevelled-edged glass panels. Leading from the 
corridor at each end are placed ladies’ and gentlemen’s 
lavatories, the floors of which are inlaid with mosaic tiles, 
and the walls covered with pegamoid and matchwood dado. 
They are also fitted with a Jennings water-closet, Levick’s 
washbasin, water bottles, towels, and other toilet necessaries. 
The interiors of the compartments are trimmed in morocco 
moquette, terra-cotta tashmere, velvet, and green cloth, 
finished in mahogany, and decorated with photographs of 
places of interest on the company’s system. The third-class 
carriages are of similar design, except that they are finished 
in polished teakwood with lincrusta panels and dado. The 
compartments are fitted with spring seats and backs, with 
arm rests trimmed in rep, the door panels with vulcan 
cloth. 

All the carriages are provided with portable tables placed 
at the ends of corridors, which can be readily fixed in 
position, and in any compartment as desired. In all cases 
the electric communication between passengers and atten- 
dants is placed immediately over each seat back, and in the 
corridors are alarm signals for the use of passengers in case 
of emergency. The whole of the floors are covered with 
figured cork matting, and a rug is furnished, in addition, to 
each first-class compartment. The buffet cars are externally 
of the same length and design, and consist of a spacious 
buffet, with kitchen, three third-class compartments, atten- 
dants’ compartment, and lavatory. The buffet is panelled 
and moulded in figured Spanish mahogany, and relieved with 
proof etchings and bevelled mirrors. The rvof is covered 
with lincrusta, specially designed, with a border, and picked ~ 
out in gold. The compartments and lavatory are furnished 
and fitted exactly the same as the thirds, already described. 
The attendants’ compartment is completely furnished, and 
also the kitchen, which has a gas range and all utensils. 
| The difference as between the first-class and third-class 
carriages is, it will be seen, but one of degree, passengers 
enjoying throughout perfect equality in all respects affecting 
their comfort and welfare. As the train speeds along they 
can enjoy the ever-changing panorama of the landscape from 
the windows of the side corridors, extending from end to 
end of the train, and affording a promenade of upwards of 
300ft. in length. Moreover, the monotony of the journey 
can be pleasantly relieved by luncheon served from the 
buffet and kitchen cars, with a cuisine which it is intended 
shall be equal in all respects to that of a first-class hotel. 
By means of the connecting gangways, attendants will also 
be enabled to supply passengers with other light refreshments, 
such as tea, coffee, &c. A new feature of the carriages is 
that they are painted, the upper panels being French grey, 
and the lower panels brown, varnished and picked out with 
gold lines, lettered and emblazoned with the company’s 
coat of arms. The whole of the carriages have, as previously 
intimated, been carefully designed by and built under the 
direct supervision of Mr. T. Parker, jun., the company’s 
carriage and wagon superintendent. We illustrate them on 
page 234. The two engravings at the bottom of the page 
show the interiors of the first and third-class dining saloons. 








MANCHESTER ASSOCIATION OF ENGINEERS. 





A NUMBER of questions specially interesting to engineers were 
brought up for discussion by the members of the Manchester 
Association of Engineers at their meeting on Saturday. 

The first question was the relative merits of liquid switches and 
metallic switches, and resistances for electric motors worked inter- 
mittently. Mr. Daniel Adamson recommended metallic switches 
as being generally the most advantageous. The switches should be 
substantial, because there was a certain amount of wear and tear 
and should be well divided up to reduce sparking, and sub-divided 
to enable the speed of the motor to be properly regulated. The 
mechanical resistance must also be substantially and a 
built to withstand vibration. Mr. S. Dixon said he bo’ 
liquid and metallic switches, and had not discovered very much 
difference between them so far as efficiency was concerned. With 
regard to metallic switches, however, there was a tendency for the 
contact pieces to get burnt, which necessitated polishing to keep 
them in condition. Mr. J. H. Beastow preferred the metallic 
switch as the most mechanical and efficient arrangement. Mr. 
Pollitt said his experience was that for foundry motor work liquid 
switches were the best. 

The most suitable flooring for engineering workshops was next 
discussed. Mr. Johnson said they could soon get a —— good 
ground floor if they wished, but the question of expense had to be 
considered. They might have a layer of concrete, with wood 
paving on the top. Where concrete only was used an objection 
was that anything laid down on the floor got marked and damaged. 
As to the upper floors, a system of girders and joists with beams 
on the top, and flooring boards above that, was, he thought, about 
the best. Mr. George Saxon considered a wood floor by far the 
best for mechanical work ; it wore well ; the work could be carried 
over it without any noise, and if anything happened to fall, it was not 
broken or damaged. Mr. Dixon found a concrete base, with wood 
blocks on the top, the best floor, but it was very expensive, For 
general qunsiieil waipanen a concrete floor was as good as anything, 
but they must make sure they obtained good concrete. A concrete 
floor would cost about 4s. to 4s. 6d. per square yard, 6in. deep, and 
if it was thoroughly well carried out, he did not know of anything 
better. Mr. Downham advocated creosote spruce for ground-fioors, 
and spruce and birch for the upper floors. In the opinion of Mr. 
Nasmith, a good bed of concrete for a start was certainly one of 
the best they could have for a ground-floor. Whether they should 
top dress that with wood or not depended upon the class of work 
carried on in the shop. Mr. James Saxon thought the best method 
for upper flooring was, say, a 3in. planking covered with a thinner 
planking of birch. As to the ground-floor, whatever material was 
used for a base he should cover it with wood. 

The best method of heating engineering shops was the next 
question considered. Mr. James Saxon had found high-pressure 
steam, conveyed through wrought iron piping, very effective. Mr. 
Dixon had adopted exhaust steam ; and, in place of the common 
steam pipes, used gilled pipes, which had so far worked very well. 
Mr. Nasmith referred to a case where one of the members had 
very successfully applied the Sturtevant system of heating and 
ventilating. Mr. Ingham observed that the Langfield system of 
heating had proved very successful where it had been applied in 
its most approved form. 

On how small a tool does it pay to put an electric motor, 
was next discussed. Mr. Dixon observed that the saving in power 
obtained by driving machines in groups had to be taken into 
account. Mr. Harper advocated the use of a motor for every 


machine, Mr. William Spencer remarked that Mr. Daniel Adam- 
son had in his works one of the smallest machines driven by a 
motor that he had seen. It was a sensitive drill, to make holes up 





to }in., and the belt was only 1jin, wide over 6in, pulleys, 
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THE DUTIES OF NAVAL ENGINEERS. 
No. V. 

We preface this concluding article of our series by 
some very pregnant remarks made by Mr. Goschen, the 
present First Lord of the Admiralty, in the year 1877-78, 
“‘Tt—rank—was a matter of extreme importance to the 
well-being of the ships, and it ought to be dealt with in 
a broad and comprehensive manner. If the engineers 
were to have equal pay with the other branches of the 
service, but inferior rank, that branch would not attract 
equally able and good men. We had to think of the 
safety of our ships, and to consider whether the authority 
of the engineer was so great and so well defined as it 
ought to be.” 

In the year 1876 an Admiralty Committee, appointed to 
inquire into the then condition of the engineer branch, under 
the presidency of the late Admiral Sir Astley Cooper Key, 
after exhaustive inquiries reported to Parliament as 
follows :—‘‘ The engineer officers of the Navy are at 
present classed with the civil branch of the service, as 
distinguished from the military or executive branch. 
This distinction appears to be no longer necessary. 
The chief engineer has a large body of men under his 
immediate orders, many of whom are quartered at guns, 
and have to take an active part in action. His duties 
are in many respects executive. We are, therefore, of 
opinion that engineer officers should in future be classed 
with the military or executive branch of the profession, 
among those who would not, on any occasion, succeed to 
‘command.’” The late Admiral Charles Fellowes, in 
giving evidence before this Committee, said :—‘*In my 
opinion he—the engineer officer—should have the power 
to give an order to any man in the ship, without the 
possibility of that man disobeying his order.” He also 
said :—‘‘ The chief engineer should succeed to the com- 
mand of a ship, if by any possibility circumstances could 
throw him into that position; . . . but when you con- 
sider what a machine a ship is now, from bow to stern, 
you will see that he may be in a position to command 
the ship even better than a sub-lietenant.”’ 

Here Admiral Fellowes steamed ahead of even the 
desires of naval engineers of to-day, except that they 


’ should never be placed in such a position as to be sub- 


ject to the authority of anyone below the rank of a com- 
missioned officer. These recommendations, as to what 
was necessary then, were given forth nearly a quarter of 
a century ago, when the influence of steam propulsion was 
only beginning to make itself felt, and when almost every 
ship of the fleet still partly depended upon sails as a 
motive power; even the use of the surface-condenser was 
not general at that time. To-day, the naval engineers 
stand, as far as having any increase of authority over 
their staffs, in exactly the same position as they did then, 
only that, owing to the enormous increase in the number 
of men under their control, their position is correspond- 
ingly more difficult. Let us quote the exact amount of 
this increase. On April 1st, 1878, the engineering 
personnel of the Navy numbered 5627 of all ranks. On 
April 1st, 1898, it had grown to 22,289, almost a four-feld 
increase. The growth of the matériel under their charge 
is hardly necessary to emphasise, it is so obvious even 


- to those who have but the faintest knowledge of engi- 


neering. These have only to consider the results of the 
Naval Defence Act, and the subsequent enormous annual 
shipbuilding votes, and glance at the latest Navy list. 
The proportion of engineer officers to that of their men 
has decreased from } to ;}-, so it can be seen how vastly 
the responsibility of each individual officer of this branch, 
both as regards his men and matériel, has been added to. 
The corresponding increase of the executive personnel for 
the same period was from 27,911 to 44,336, ora little over 
one-half as much again, the proportion of these officers 
to their men being ,';. This will illustrate how much 
more important a factor of the Navy the engineering 
branch now represents than it did twenty-two years ago, 
when executive rank was stated to bea necessity. It 
was then under a fifth of the executive personnel ; is now 
over half of it. Although this increase has taken place, the 
engineering staff are still unrepresented on the Board of 
Admiralty, consequently their interests do not and can- 
not receive due consideration. The Engineer-in-Chief, 
by reason of his inferior status, and lack of executive 
authority, possesses, we regret to say, but little in- 
fluence with this board, from whose councils he is so far 
removed. 

During these last twenty-two or twenty-three years 
not one single concession as regards improvement in the 
authority possessed by the engineers has been granted. 
Responsibility has been heaped wholesale upon them, 
and a few concessions in the way of extra pay and 
‘relative ’’ rank have been given; but the latter is a 
meaningless shadow so far as authority to control men 
and maintain discipline are concerned, and, therefore, 
has no effect whatsoever upon the fighting efficiency of the 
service. The policy of the Admiralty has been persis- 
tently to suppress the individuality of the engineers. An 
instance of this is that no letter is permitted to be for- 
warded from a ship, evenon professional subjects, bearing 
a chief engineer’s signature. The course adopted is for 
the chief engineer to write to his captain, who, if he 
consider it advisable, though a non-professional man, 
re-writes the letter, forwarding the suggestions, &c., as 
his own. Although the captain should, of course, be able 
to make any remarks he thinks fit upon any subject, it 
should not be a recognised thing that the professional 
officer’s identity is to be entirely obliterated ; such a policy 
can but have the effect of paralysing individual talent and 
originality. In this connection we may quote the case of 
a vessel of the destroyer type, where the engine-room 
complements are almost exactly double the rest of the 
ship’s complement. The commanding officer is usually 





a junior lieutenant, and the engineer officer a chief 
engineer, or senior engineer, in the former case of senior 
‘relative’? rank to the commanding officer. In the 
absence on leave of this last officer, there often being no 
other commissioned officer on board, the engineer officer 
has to submit all his papers, &c., on professional or other 
matters, for transmission or comment, to a warrant 
officer, which places him, a fairly senior commissioned 
officer, in the position of having to take his orders from 
an uncommissioned officer; this, by judicious and con- 
siderate arrangement, could be averted. 

The weakness of the engine-room complements, both 
as regards officers and men, is a national danger, and 
calls for immediate and drastic reform. It has come 
about partly by a short-sighted policy in not arranging 
for a sufficient expansion, even for peace requirements, 
of the personnel in proportion to the rapid growth of 
matériel, and partly owing to the attractions of the 
engineering branch not being enough to induce persons 
to join in the required numbers. To get the right sort 
of material, not only pay but proper consideration must 
be accorded. Any number of inferior candidates are, of 
course, easily obtainable by lowering the standard of 
examination, which is the usual course adopted to make 
up deficient numbers. 

We will now briefly show by comparison with other 
branches how unfavourably the engineers are situated. 
The highest “ relative” rank attainable by them is that 
of captain. Of these appointments there are only fourteen 
for a total list of 900 engineers, or 1 to 64. There is not 
one position corresponding to that of admiral’s or flag rank 
open to them. In the executive branch there are 186 
captains for a list of 1666 officers below admiral’s rank, 
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or a proportion of one to every nine. In addition to 
these there are sixty-four officers of admiral’s rank. In 
the medical branch, consisting of 450 officers and a very 
small staff of men, there are five appointments of relative 
admiral’s rank and twelve of captain’s rank. The 
engineers, who number just double the medical branch, 
only ask that the same modest number, five, may be 
accorded to them. 

The relative positions of all ‘ civil” officers in the Navy 
is determined by comparison with the military branch, 
which represents the unit. These are demonstrated to 
the public by the amount of distinction lace worn 
by the various officers, which may be taken as a very 
fair guide to the importance in which officers are 
regarded. To illustrate this we have drawn the accom- 
panying diagram, where the length of the lines repre- 
sents to scale the comparative amounts of distinctive 
lace that an average officer of either the military or the 
engineer branch can wear between the ages stated, sup- 
posing each of these officers to pass through every grade 
open to him. For this purpose we have assumed that 
a rear-admiral wears one more row of lace than a captain, 
a vice-admiral two more, and so on. From this the 
inferior position occupied by the engineer officers is very 
apparent, the executive officer wearing almost exactly 
double the quantity of the engineer, which may be taken 
as the gauge of their relative positions in all respects. 
The ignorance of the British public as to the existence, 
let alone position, of naval engineers may be attributed 
to the policy of suppression to which we referred above. 
We have in these articles endeavoured to describe the 
important nature of their duties and the humiliating 
position they occupy, which is well nigh intolerable to 
them; and we will now try to make clear the exact 
difference between the authority of the executive and 
the ‘ Civil” naval officer. The former can at any time 
give a legitimate order to any man on board ship, 
and by reason of the power vested in him, rely upon 
its being forthwith carried out. The civil officer, ¢.g., 
naval engineer, has only power to give an order to a 
man of his own department, and then only provided that 
man is not at the time acting under the orders of an 
executive officer. Again, supposing a man to be acting 
under the orders of a, civil officer, and to receive an order 
from an executive officer, the execution of the former’s 
orders must be deferred until the latter’s are complied 
with. The executive officer alone has the power to 
award punishment or to confer reward. The only two 
classes of officers who control men on board are the 
executive and the engineers; each should, therefore, 
have equal authority to deal with his own men, each 
being responsible to the captain, who must be supreme. 





It is a fact that the men of the engine-room department 
resent being interfered with by officers who do not under. 
stand them and are not in touch with them. This ig 
patent to the engineers, who are so closely associated 
with their men, and yet, by reason of their having no real 
rank or authority, they are quite powerless to protect 
them from undue interference or from injustices often 
inflicted upon them through misunderstandings, The 
seaman requires no such protection, he is a more or lesg 
contented man, because he is dealt with only by his own 
officers, who understand him and his duties. The stokers 
are aware of the inferior measure of power possessed by 
the engineer officers, consequently they cannot accord 
them the full measure of respect they should be entitled 
to. Discipline is thus adversely affected, and conse. 
quently the efficiency of the service. In the hour of 
battle will this not be greatly accentuated ? It will then 
be too late to apply a remedy. The demand for redress of 
this anomaly is urgent, and the sooner it is dealt with 
the better. Theideas of rank and control are inseparable 
in a fighting service ; one without the other is meaning. 
less, and conveys no idea to the average mind on the lower 
decks of our ships of war, or to an outsider for that matter, 

The naval engineers are not actuated by any desire to 
detract from the authority of the executive officers, whom 
they have always loyally supported; but fully realising 
how the efficiency of the Navy will benefit by their being 
accorded proper control of their own men, they appeal to 
have this power conceded them. They are also desirous 
of seeing their profession raised from its present state of 
degradation, and accorded the recognition its importance 
merits, for until this is done the quality of the candi. 
dates who offer themselves for this branch of the service 
will never be of such a high standard as should be the 
case with those who have to assume such heavy national 
responsibilities. 

A ship of war now-a-days is absolutely nothing but a 
fighting machine, whose every operation depends upon 
steam power and the appliances of the engineers, and 
these they handle in precisely the same way that the 
executive officers handle their machines, the guns. Their 
risks are as great, if not greater, and they both control 
large bodies of men. Each is a unit of a military orga- 
nisation, and as such, everyone, from the captain down 
to the second-class stoker, adds his quota of militarism 
to the complete and vast whole; so that the distinction 
which separates the executive and engineer officers into 
two classes, military and civil, is invidious, and inapplic- 
able to officers whose duties are of such a strikingly 
parallel description. It is also not conducive to the 
efficiency of the service, andis a very great disadvantage 
to the engineers, who are hampered in their duties by 
its existence. It is unworthy of the great traditions of 
our Navy and of the times in which we live, and surely 
the time has come when the old-fashioned prejudice 
which alone maintains this distinction should be relegated 
to the dark ages, of which itis but a discreditable survival. 
The situation is tersely summed up by Mr. Laird Clowes 
that “this is a question that must be ultimately decided 
not in obedience to the private wishes of the existing ex- 
ecutive officers, but with a single eye to the efliciency of 
the naval service and the welfare of the empire.” Why 
delay when so much depends upon it ? 

The success of our arms upon the seas depends pri- 
marily, nay almost entirely, upon the efficiency of the 
steam department, for the accuracy with which a seaman 
lays his guns, or the skill with which the captain may be 
possessed to manceuvre his ship in the hour of battle will 
profit nothing if the machinery fails him, and perfect 
discipline does aot prevail amongst those whose special 
calling it is to effect its manipulation in all its details, 
and who must have complete trust and confidence in 
their own officers and their authority at all times of 
crisis. It is, moreover, most necessary that at such 
times the engineers should have absolute confidence in 
themselves and the power to enforce their authority, 
which at present they do not possess. All they ask for 
is the appointment of such a fair and unbiassed Com- 
mittee as a parliamentary one represents, to inquire into 
their claims and status, and they feel confident of the 
result of such an inquiry. In conclusion, we hope that 
all readers of these articles who were not previously 
acquainted with the importance of the duties of the naval 
engineers will have hereby gained an insight to this 
subject, and will henceforth take a lively interest in 
bringing about the reforms which are so necessary to 
ensure the perfect efficiency of our first Jine of defence. 
For if these changes were necessary in 1877, how much 
more urgent must they be at this present time—twenty- 
two years later ? 





=> 





LEEDS ASSOCIATION OF ENGINEERS: ENGLISH v. AMERICAN 
MacutInE Too1s.—At the monthly meeting of the Leeds Associa- 
tion of Engineers, on February 23rd, Mr. 8. Thornton in the 
chair, a discussion was introduced by Mr. Alfred Towler, 
M.I.M.E., on English v. American machine tools. In America, 
he said, they always endeavoured to work to a standard. Up to 
the present we had not been able to do so in this country to any 
great extent. We were tending to advance in standardising and 
labour saving, however, andif designs could be made more in unison 
there would be greater scope for semi-automatic, and automatic 
labour-saving machines. Mr. Moorhouse said that in America the 
purchaser of machine tools must take what was made. As an 
example of English practice, he referred to lathes and milling ma- 
chines in use at Messrs, Platt Brothers, works for special purposes. 
These were very strong, and thoroughly well thought out. One 
man could attend to several simultaneously. He preferred flat- 
bearing surfaces to V’s in large planing machines, because they 
pony more easily dealt with when out of order. Ball bearings 
had by no means proved the success he had anticipated. Mr. F. 
Miley explained the disadvantages attending double cutting and 

uick return in planing machines, and the use of cone bearings. 

r. R. Lupton said that the cast iron in America was of a com- 
paratively soft nature, and therefore American tools would not do 
as much work in this country as was asserted. The discussion was 
continued by Messrs. R. W. Crabtree, G. W. Blackburn, G. R. 
Goldsack, and others, the general opinion being that American 
machine tools were neither as durable nor as reliable as those of 
English manufacture. 
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DEVELOPMENTS AT PENARTH DOCK. 
SUBWAY UNDER THE ELY RIVER, 

Tuer belief in the permanency of an improvement in South 
Wales trade is further illustrated by the increased attention 
the Taff Vale Railway is directing to the development of its 
dock and harbour at Penarth. For some years, and not long 
ago, the Taff Vale Company had reason to prefer the Bute 
Docks for its shipments. That was under the old régime, 
and when a substantial money payment was made by the 
Docks Company to the railway on account of traffic carried 
to the quays and tips at Cardiff. The opportunities of 
Penarth Dock and the adjoining Ely Harbour were mean- 
while neglected, or treated with scant respect; and a serious 
dispute arising between the Taff Vale authorities and the 
Bute Docks, now known as the Cardiff Railway Company, the 
Taff Vale Railway proposed to protect itself by promoting 
the Windsor Dock, an extensive and costly project, which 
was to have had a capacious low-water entrance lock, and 
which would have covered the greater part of the tidal flats 
between the Taff and Ely rivers. The parliamentary adven- 
tures of the Windsor Dock scheme may be presumed to be 
known, for they have been sufficiently described in these pages 
from time to time. For the present year the new dock pro- 
posal has been withdrawn from the Private Bills Committees, 
and though it is too soon to say that the plan has been aban- 
doned, the more harmonious relations established between the 
Taff Vale and the Cardiff Railway companies tend to confirm 
the report that the two parties chiefly interested have agreed 
to bury the hatchet, the Windsor Dock included. So much 
it was necessary to say in order to explain why the Taff Vale 
directors should be so sedulously applying themselves just 
now to the further development of the Penarth Dock and 
Harbour, both from an engineering and a commercial point 
of view. It is impossible, it may be noted, to extend the 
dock and basin westward. The cliffs rising to Penarth Head, 
while not insuperable obstacles to an engineer supplied with 
a plenitude of funds, offer an obstruction too massive for a 
purse which is pledged, as regards Penarth, to a 4 per cent. re- 
turn on its outlay. Nor can much space for expansion be found 
on the eastward, for there runs the Ely River, with a rise of 
38ft. high spring tides—it was 41ft. when a south-west gale 
swelled the tide early in February. It is cheap criticism to 
say to-day that the work of 1865 was begun in the wrong 
place, and that the dock ought to have been placed in what 
is known as the Ely Harbour, when it could have been 
extended easterly to the confines of the site contemplated 
for the Windsor Dock. Engineering knowledge has made 
great advances since 1865, and the expert engineer of the 
moment would give good reason for the statement that the 
Cardiff Docks are also ina naturally bad position, receding 
as they do from the tidal water instead of being projected 
forward to meet its flow. 

The works the Taff Vale 
Penarth are of a threefold character. 
reclamation of the river foreshore is in view; it is intended 
to construct three additional hydraulic high-level coal tips 
on a portion of the dockside hitherto mainly used for timber 


Railway is undertaking at 


A considerable | 


subway for foot passengers only. The convenience, however, 
of the new approach to Penarth Dock, of which two-thirds 
have been completed, cannot well be over-estimated, even 
though it is only 6ft. wide in the clear, with 6ft. 6in. of head- 
room. The only way of crossing the river in the past has 
been by a steam ferry worked on a chain ; or, at low tide, by 
a rowing boat, to and from which the passenger had to 
traverse a miserable plank road made slippery by the slimy 
deposit of every tide. Nor was the problem which con- 
fronted the Taff Vale engineer, Mr. George T. Sibbering, 
M. Inst., C.E., by any means a light one. For the most 
part the river bed is of alluvial clay, with occasional sand 
deposits, and there was the pressure from above of 38ft. of 
tidal water, or more when the Ely was “ in spate,” and con- 
tinuous winds backed up by the stream. Of course, there 
was the experience of the Jate Mr. Greathead, and other 
engineers of the South London Railway, and the Thames 
and the Mersey tunnels, to guide the Taff Vale engineer in 
his designs and methods of operation. Except that cast iron 
segments are employed instead of steel for the linings, the 
construction is of a familiar type, and compressed air has 
been used continuously, without mishap; indeed, as the 
engineer remarks, without the use of compressed air the 
excavation could not possibly have been carried out. 

The subway will be reached by an inclined plane on either 
side, and as the tunnel is nearly 50ft. below high-water mark 
it is evident that the descent and ascent must become a 
laborious process. It will have a total length of 1250ft., with 
an external diameter of 10ft., and a clear internal diameter 
of 8ft. 10in., the space of 2ft. 10in. outside the footway being 
utilised for four pipe lines conveying the company’s hydraulic 
power, gas, and water from the dock works to the harbour 
and other Taff Vale property across the river. The gradients 
at each end are 1 in 9, and under the bottom of the river bed 
they are to be connected by a vertical curve of 800ft. radius. 
For 817ft. from its commencement the subway takes a 


straight course: for the succeeding 267ft. it runs on a curve | 
of 205ft. radius ; thence again it is straight to the rising | 


plane on the opposite bank. 

The work of the completed two-thirds has not been accom- 
plished without accident. Twice the Ely River has broken 
into the tunnel, completely flooding it for a time, though 
with no other loss apparently than that occasioned by delay. 
When nearing the bottom of the river bed, when there was 
only 9ft. of cover above the tube, several hundreds of tons of 
clay were cast upon the line of the subway, and as the Ely at 
that point is a navigable river, the engineer’s action provoked 


a protest to the Board of Trade on the part of wharfingers | 


holding rights in the harbour. But, at any rate, there was 
no irruption where the clay was deposited at the most critical 


part of the operations, and the inundations mentioned | 


occurred when tunnelling was being executed under the 
slopes of the river. 
in 1896; the contract was let to Mr. Thomas Taylor, of 


The Parliamentary powers were secured | 


Pontypridd, soon after; and the first ring of ironwork was | 


fixed in position on July 5th, 1897. 
official authority, that the work has been steadily pressed 


| forward, and that there is yet a third of the subaqueous 


storage ; and a tunnel under the Ely is in course of construc- | 


tion to facilitate communication with Penarth Dock from the 
Cardiff side, on which a huge gridiron-like system of 


operations to be continued, it will be seen that the task, 
relatively small as are the dimensions of the undertaking, 
has not been without its formidable features. Its total cost 
cannot at present be even approximately stated. One of the 


sidings of the Taff Vale Railway stretches to the Ely | original estimates was for £16,000; but the caprices of the 


Harbour. 


The tunnel under the river was at first expected | river, and the subsequent measures of safety to prevent a 


to take the form of a carriage way, and the initial engineer- | recurrence of the flooding, will probably carry the expen- 


ing difficulties would have been little 


& width sufficient for vehicular traffic than in constructing a | lighted throug 


reater in excavating | diture to a baa | much higher sum. Tke subway is to be 


out by electricity. 


When it is added, on | 


| with regard to information when specifying. 


| This is perhaps excusable when such a larg: 


IRRIGATION BY ELECTRIC POWER. 





E.ecrricity is playing no small part in connection with 
the problem of irrigation in California. Here the mean 
rainfall of the State is 21-9in., 11-9in. of which falls in the 
winter, and only 0-3in. in the summer. It is evident, there- 
fore, that the question of irrigation has to be very seriously 
considered. In large measure water is obtained for this 
purpose from deep artesian well-borings. Up to the present 
time steam has been exclusively used for pumping, and this 
frequently necessitated the transportation of fuel over con- 
siderable distances, making the operation very costly. It 
was evident that electricity, which lends itself so readily to 
transmission over considerable distances, would permit of 
central generating stations, placed in convenient localities 
as regards fuel, &c., or water power, supplying current to 
sub-stations in those parts where water for irrigation was 
required. A large and important power plant for this pur- 
pose has recently been put out to contract by the Mount 
Whitney Power Company of Visalia, California. The project 
involves the use of three 600-horse power alternating-current 
generators, connected direct to water-wheels, two continuous- 
current generators for exciting the fields of these alternators, 
and four 500-horse power “step-up” transformers, together 
with all other n«essary auxiliary apparatus. The contract 
for the entire electrical equipment was awarded to the 
Westinghouse Electric and Manufacturing Company, of 
Pittsburgh, Pennsylvania. From the central station, whee 
the above machinery will be installed, the current is to be 
transmitted to five sub-stations suitably placed having 
regard to the artesian wells. In these sub-stations are to 
be placed “step-down” transformers and switchboards for 
receiving the current from the transmission circuits and 
delivering it at a lower potential suitable for operating the 
various motors located at each of the sub-stations. The 
motors will be connected to the pumps, by means of which 
the water will be drawn from the artesian wells, and will 
then be puniped to a proper height for irrigating the sur- 
rounding land. The plant includes eighteen motors, ranging 
in size from 4-horse power to 30-horse power. The sub-stations 
are to be situated at Lemoncohe, Lindsay, Porterville, 
Tulare, and Visalia. The Mount Whitney Power Company 
proposes, in addition, to distribute a portion of the current 
from the central station to the city of Visalia for lighting 
and power purposes, and it is anticipated that a large saving 
in the cost of irrigation will result from the adoption of 
electricity. 








We have received Part 3 of Specification, a publica- 
tion of which the first two parts were issued quarterly at the price 
of two shillings and sixpence. The third part is a double number, 
issued at a proportionally increased price, and is twice as bulky as 
the former parts. The editors state that the publication will in 
future make its appearance half yearly. As stated in our review 
of the first number, Specification is intended to fill the gap left by 
hand-books and text-books for architects, surveyors, and engineers 
The book is nicely 
got.up, but there appears to be some uncertainty about those con- 
nected with it as to the lines which they should definitely adopt. 
e task is undertaken, 
and during the next six months this tone will probably have been 
considerably modified. Some improvement may also be looked for 
in the production of the illustrations, which in the present issue 
are obviously largely made from drawings not intended for process 
reproduction, 
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“Tus ExGneer” — 


THE CITY OF LONDON ELECTRIC LIGHTING 
COMPANY. 
No, I. 

Tue generating station of the City of London Electric 
Lighting Company at Bankside is said to be the largest 
establishment of its kind in the world. It will shortly 
be eclipsed as a generating station by the two giants 
for tramway working now in course of construction or 
about to be erected in New York, but for lighting it at 
present holds the premier position, and in many respects 
it is worthy to hold this position. It has a remarkable 
history-——a history of continued progress. There are now 
the equivalent of no less than 366,000 8-candle power 
lamps connected to the mains, and requests to connect 
10,000 more have been received. Speaking generally, 
the increase has been at the rate of the equivalent 
of 50,000 8-candle-power lamps per annum—quite a 
respectable number in itself for a supply company to 
have as a total. Naturally, to meet such increases as 
these, large extensions of plant have to be continuously 
made. Additions are always in progress. Some are in 
hand now, as we shall presently show, and these have a 
special interest in themselves. The station was started 
in 1891. Compared with the present condition of affairs 
the commencement was but a pigmy. Our illustration, 
Fig. 1, shows the station as it will be at the end of this 
year. Reference to this will show the extent of the 
“ Pioneer ”’ station, which has been simply swallowed up 
by the larger growth. It is true that this was not the 
only station of the company existing at its commence- 
ment. There was another at Wool Quay, down by the 
Tower. This has been supplanted by reason of the growth 
of its twin brother on the opposite side of the river— 
another example of centralisation and concentration of 
plant which is becoming such a feature of electrical 
enterprise at the present time. No better example of 
the increase in size of the station could be given than 
this illustration, when it is considered that only eight 
years ago the whole plant was contained in that small 
portion marked “ Pioneer ” station, which is now prac- 
tically devoted simply to arc lighting. 

Before the starting of the original company there were 
many who said that there was no chance of such a 
scheme turning out successfully, and that the prospects 
of a reasonable return on capital did not justify a large 
expenditure. They were wrong. The very same people 
would now own that they had been wrong, having regard 
to the growth of this undertaking, and to the fact that 
the shares in it sand at some 100 per cent. premium. 
It is not, however, so much the actual growth of this 
station with which we are now dealing as with the station 
itself; and we are enabled, by the courtesy of the com- 
pany’s engineers, to give the following description. The 
question of situation is a very weighty factor in the 
choice of a site for a generating station. There are 
many points which must of necessity enter into the 
calculations. We leave aside for the moment systems 
which generate and transmit electricity at extra high 
voltages. Eight or nine years ago, at the time of the 
































Fig. 1—PLAN OF GENERATING STATION 


have got its land more cheaply; but, with this exception, 
the site is extremely well chosen. It is situated almost 


exactly opposite St. Paul's Cathedral, right on the banks | 


of the Thames. 

The advantages of being on a river bank hardly need 
to be pointed out. There are certainly four, and pro- 
bably many more. In the first place, the whole of the 
coal can be water-borne—by far the cheapest means of 
carriage. In the case of the Thames, the large ocean- 
going colliers come up perhaps as far as Blackwall— 
perhaps higher still. Here they get alongside huge float- 
ing unloading pontoons, which, by means of the machinery 


on board. them, remove the coal from the holds of the | 


steamers, and transfer it at one operation into barges. 
A whole fleet of such barges attends to the wants of the 
City of London Electric Lighting Company. Another 
advantage of being near the river is the fact that water 
can be pumped for condensing purposes. Difficulties 
are met with with regard to this, butin the mainitis most 
advantageous. Still another advantage is that the ashes 
and clinker can be removed at once into barges, and thus 
be got rid of on some convenient shooting-place down the 
river, or sold to any enterprising person who may be 
desirous of purchasing. Another very important advan- 
tage in having a site near a river is that the neighbour- 
hood is nearly always such as will not be materially 
injured or annoyed by vibration or noise. 

The Bankside station is excellently situated in this 
respect—being on the south bank, it is surrounded on all 
other sides but that of the river by wharves and ware- 
houses ; there is but little residential property, and what 
little there is, is of the poorer class, and such as can be 
bought, in case of necessity, at comparatively small cost. 
All these advantages does the Bankside power-house 
combine, and it combines them with that of being within 
reasonable distance of the points of demand. The 

| furthest transformer sub-station is under two miles away 
from the generating station, while the area of greatest 
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case of the Ferranti machines. These latter have been 
the latest to be installed, and they figure extremely well 
at the north end of the station, overtopping all the other 
machines. The main engines are partly Raworth, partly 
Willans, and partly Ferranti. All are condensing engines, 
the condensers in all cases being fixed close by the 
engine. The air pumps are worked either off the 
engines or off a separate engine placed close beside these. 
In some cases one air pump deals with as many as four 
condensers. There are in all fifteen exciters, of which 
seven are 2-pole, and eight 4-pole. These are for the 
most part driven by separate engines of some 50-horse 
power each. There are in all twenty alternators, 
having a combined possible output of over 18,000 indi- 
cated horse-power, some 87 per cent. of which has been 
actually in use at one time. 


The boilers, of which there are at present thirty three, 
are of the Babcock- Wilcox make, and are rated at 5U0- 
horse power each under natural draught. The coal for 
these is brought into the building by an ingenious com- 
bination of a hydraulic lift and steam-driven conveyor, 
which, on its return journey, takes with it to the riverside 
the ashes as they are raked from under the boilers, and after 


| they have been taken up to its level bya bucket elevator fed 


by another conveyor. The barges bringing the coal to the 
works come and lie alongside a building which is right at 
the water’s edge. On the top of this is a hydraulic 
crane, by means of which the coal is taken to the top of 
the building some 70ft. above high-water line. Arrived 


| here the coal is dropped through a hopper into an 
automatic weighing machine, whence it goes down over a 
| screen into a storage chamber capable of holding 100 


| tons, from which it goes through hoppers into a trough 


in which travels an endless chain with broad links. 
| chain takes the coal over the bridge across the roadway 


demand, that in the very heart of the City, is only about | 


| one mile off. The company owns land extending back- 
| wards from the river to Sumner-street, a distance of 
| 608ft., and there is still a considerable space left for 
| extensions. The main portion of the station as it now 
exists consists of one long building stretching back from 
Bankside for some 430ft., and being 45ft. wide. From 
| end to end of this long hall, which is lighted from above, 
and is in addition lined with glazed bricks, so that the 
illumination is excellent, run rails at each side at a con- 
venient height, and on these rails travel three overhead 
| cranes which are capable of together dealing with 80 tons. 
These cranes are, of course, driven by electric motors. 
Along the whole length of this hall, and on each side 
| of it, there are also galleries, one for the manipulation of 
| the steam and the other for the switchboards. As the 
| station only supplies to sub-stations the switchboards 
are comparatively few in number for such a tremendous 
power—a power which on the top of highest load reaches 
| very nearly 16,000-horse power. Machines of different 
classes go to make up the generating plant. There. are 


inception of the City of London Company, the position | Thomson-Houston, Brush, Brush-Ferranti, and Ferranti 


of these was not nearly so assured as it is now. 


Un. | alternators. 
doubtedly had the company gone farther afield it could | case of the Thomson-Houston, to 1500 kilowatts in the | diameter. 


The sizes vary from 400 kilowatts, in the 


| 





This 


and delivers it through convenient openings, the size of 
which can be regulated, on to a floor of astore capable of 
containing some 2000 tons. This store extends the whole 
length of the boiler-house, and the openings are so arranged 
that the coal can be delivered each side of a central 
passage. It is from this central passage that the supply 


| of the coal to the shoots and hoppers of the mechanical 


stokers is adjusted. 

The stokers are of Messrs. Vickers’ make. Fig. 2 of 
our illustrations shows a section through the engine and 
boiler-houses, and will serve to make the description 
clearer. The boilers can be supplied with forced draught 
under the fire-grate by means of a fan worked by engines 
on the stoking floor level. In addition to forced draught, 
however, there is an arrangement of induced draught 
brought about by means of a large fan 16ft. in diameter, 
situated at the base of the south chimney. This fan is 
worked by a 800-horse power steam engine, and it gives 
to the chimney, which is 150ft. high and 13ft. internal 
diameter, a draught when necessary of jin. of water. 
Another fan is to be supplied to this chimney, and still 
another to the north chimney, which is at present un- 
supplied with a fan. There are at present two chimneys, 
that in the north being the same size as that in the 
south. A further chimney will, however, be shortly 
erected, which will be 150ft. high and 16ft. internal 
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The condensing arrangements are worthy of special 
notice. The suction pipe goes far down into the river 
below the level of low water, and out of the way of craft. 
Immense trouble has been met with in connection with 
this water, which contains all kinds of refuse 
material, including straw, esparto grass, fibre, and all 
kinds of vegetable garbage, and even, so we are told, an 
occasional dog or cat. The result was that a hard and 
impervious coating formed on any kind of rose or strainer 
employed, so that it was practically impossible to 
inaintain a suflicient supply of water for the condensers. 
The difficulty has been so far removed by the use of a 
rotary strainer, and the plant now works perfectly. 
Moreover, by a special arrangement, either of two pipes 
can be used alternately as suction or discharge, thus 
ininimising deposit, and provision is made so that all 
solids caught by the strainer are led into the water 
returning from the condensers, and thus taken back 
into the river. The condensing plant is about to be 
increased. 

The pumping machinery consists of centrifugal pumps, 
of which there are three, two being driven by steam 
engines and one by motors; this is of smaller size than 
the other two, which are each capable of dealing with 
600,000 gallons per hour. The maximum lift at lowest 
tide is nearly 20ft. The boilers are fed by condensed 


water from the hotwell, and in the case of twelve of | 
them a superheating arrangement is added, by which the | 


temperature of the steam is raised 60 deg. Similar appa- 
ratuses are about to be added to the remainder of the 
boilers. The feed is controlled from the level of the top 
drums and at the back end of the boilers, this being 
done from the ‘“‘ steam ” gallery. 

As already mentioned, the ‘‘ Pioneer” station is now 
practically used exclusively for the arc lighting plant. 
Many of the machines occupy the same positions which 


they did eight re ago, while others—the Thomson- | 
ting plant from Wool Quay—occupy | 
the places originally taken by the small alternators with | 


Houston are lig 


which the private supply was initiated. There are in all 


fourteen are lighting machines, capable of working 700 | 


arc lamps, of which there are, as a fact, some 543 
actually on the mains. 

_The company is about to start in an entirely new 
direction—indeed, the start has already been made. A 
day load is, and always has been, a desideratum to which 
every electric lighting engineer turns with longing. The 
heavy cost entailed by having a large plant comparatively 
idle during, at all events, twenty hours out of the twenty- 
four, prevents the plant earning anything like what it 
might. The idea of selling current for power purposes 
during the hours of daylight is by no means new. It is 
now being carried out in many places, but somehow 
manufacturers have, to a large extent, fought shy of 
electricity, and moreover the alternating current motor 
is by no means all that might be desired. The would-be 
users of current have discovered this, and in any case 
insist on direct current if they take electricity at all. 
The company has recognised this fact, and hence its new 
step, which is nothing more nor less than to install 
direct-current machines. It has, moreover, been laying 
itself out to foster this side of the business, going so far 
as to offer to take out existing sources of motive power, 
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Fig, 2—CROSS SECTION OF GENERATING STATION 


put in electric motors, and to guarantee that in the result 
the yearly expenditure of the manufacturer shall be less 
by this means than by using steam or other motive 
power. 

The company has the opinion that motors are going to 
boom, and it has had the courage of its own opinions. 
Already there is at work a direct-current machine 
generating electricity at 400 volts, which will be supplied 
to consumers at this pressure cr at 200 volts. In the 
very near future--the engines are already in place—there 
will be two further sets having a ccmbined total of some 
650 indicated horse-power. This is step number two; 
step number three is also in progress, and it is here 
where the contidence of the company is shown in its con- 


bined sets of engines and dynamos situated in the south- 
west ofthe plan. These are to be direct-current machines 
made by the Westinghouse Company, with engines by the 
E. P. Allis Engine Company of 1600-horse power, each 
working at 400 volts. They will be supplied with steam 
from either the existing boilers or from those shown along- 
side them. These boilers are to be of the tubular type. 
The whole of this plant will be at work by the end of the 
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THE INSTITUTION OF JUNIOR ENGINEERS. 





AT a meeting of this Institution, held at the Westminster 
Palace Hotel on March 3rd, the chairman, Mr. Basil Joy, presid- 
ing, a paper on ‘‘Carbon-consuming Batteries, and their Possi- 
bilities,” was read by Mr. W. R. Cooper, B,Sc., M.A., M. Inst. J.E, 
There was a large attendance. 

The saving which might be effected in the cost of production of 
electrical energy by the use of a carbon-consuming battery was first 
discussed. The absolute mean efficiency of a steam plant, genera- 


| ting electrical energy for supply purposes, might be taken as low 


as 6 per cent., as deduced from experiments by the late Mr. 
Williams, whereas the corresponding figure for a battery working 
under the same conditions was about 73 per cent. Assuming that 


nel , , | a Board of Trade unit could be generated and distributed by the 
viction that very shortly it will have to supply a large | combustion of 10 1b. of coal, and that the cost per unit was 3°3d. 
number cf motors. A glarce at Fig. 1 willshow threecom- | 


| 
| 
| 
| 


with coal at 203. per ton, then the efficiency of a battery rendered it 
possible to effect a saving of 30 percent. of the cost per unit, 
provided that coke could be voltaically oxidised to CO., and that 
the electrolyte, and the plate opposed to the carbon, did not intro- 
duce additional expense. The cost of renewing the electrolyte 
and negative plates, however, might counteract the gain due to 
efficiency. It was also necessary to remember that the cost per 
unit depended upon maintenance, and that the price at which 
electrical energy could be supplied, depended upon capital 
expenditure. For the consumer to derive much benefit from a 
carbon-consuming battery a reduction in the capital expenditure, 


summer, by which time it is expected that a substantial | as well as in the coal bill, mnst be effected. 


load will have been acquired. 


purposes, and that every facility will be afforded 
to users. This certainly is a radical change, and one 
cannot help thinking on hearing of it that the company 
is not altogether satisfied with alternating current and 


transformers, and that it is not entirely relying on | 


‘* power ”’ to take the load of these large machines, and 
intends at some future time to change entirely to direct 
current. There, at all events, the machines will be 
before the end of the year, and it will be interesting to 
note their career. 

As regards the remainder of the equipment of the 
station, this is most complete. There are oftices for the 
| engineers and for the draughtsmen. There is also a very 
fair-sized workshop containing lathes, planing, and 
| shaping machines, drills, &c., all power worked. Here a 
| condenser for one of the big engines is actually in course 
| of construction, which shows that the station is worked 
| by competent and practical engineers. And it may here 
| be added that the building operations at present in pro- 
| gress are also being erected by the company itself. In 
| addition to the workshop there are a forge, brass foundry, 
| carpenters’, and pattern shop, &c. In fact, everything 
| is self-contained, and in case of emergency there is a 
| storage of 750 tons of water contained in three huge cast 

iron tanks. 
| The actual staff of the company is some 650 men, 
| which gives some idea of the vast nature of the under- 
| taking, and this is still further emphasised by the know- 
| ledge that in addition to this huge station there are 
| twenty-two sub-stations, 543 arc lamps, and_170 miles 

of mains, of which some 100 miles’is double concentric, 
| and the remainder triple concentric... -..... 

The foregoing is but a general description of the Bank- 
side station, and in a further article we hope to give 
details of the machines and other data with reference to 
the company’s operations. 











The author next cousidered the various difficulties in attempting 


We understand that there is a special tariff for power | to solve the problem of the direct production of electricity from 


carbon ; they were due to (1) the insoluble nature of carbon ; (2) 
the scarcity of electrolytes among carbon compounds; (3) the 
inability of carbon to act as an ion in such organic compounds 
as are electrolytes ; (4) the electro-negative character of carbon. 
In the place of the oxidation of carbon, that of CO might be 
attempted ; but the possible E.M.F. from such a reaction was 
lower than that theoretically obtainable from the oxidation of 
carbon. There was also a difficulty in finding electrolytes in which 
CO acted as an ion. Suggestions for various forms of carbon- 
consuming cells were then reviewed. Grove’s ordinary gas cell, in 
which the hydrogen may be replaced by CO was of no commercial 
value because the current obtainable appears to depend upon the 
rate of occlusion of the gases by the platinum. The cell brought 
out by Borchers with a view to the utilisation of CO had not 
proved successful ; the E.M.F. was, in fact, not due to the oxida- 
tion of CO, but to the solution of the copper which is used as one 
of the plates. The problem had been attacked by Reed in a 
manner which was suggestive, but without much practical result ; 
this investigator aimed at a cell having indestructible electrodes, 
and an electrolyte, by means of which the carbon was oxi- 
dised, but which was regenerated by the action of the cell itself. 
The indirect production of electrical energy from carbon 
by the use of H.S and SO, was ingenious, but no practical 
outcome could be obtained by the interaction of two liquids, 
because true voltaic action does not take place in that way. The 
utilisation of free carbon, combined with electrolytic solutions, had 
been attempted by Case and by Coehn. The Jacques cell was an 
example of one in which a fused electrolyte was employed. Owing 
to the many defects which are inherent in this form of cell, its 
efficiency was low ; it also appeared extremely doubtful whether 


| the electrical energy obtained was due to the voltaic consumption of 


carbon at all. Another cell of the same class was Blumenberg’s, in 
which the same objectionable features were to be found as in the 
case of the Jacques cell. 

Some interesting experiments were..successfully shown in 
illustration of the paper, and in the discussion which ensued 
Mr. H. B. Varley, Mr. W. B. Clarke, Mr. R. F. Krall, Mr. C. 
Lean, and Mr. A. W. Marshall took part. A vote of thanks 
having been accorded the author, the proceedings concluded with 
the announcement of the ensuing visit on the 25th inst. to the test- 
ing station of the British Fire Prevention Committee, and meeting 
on April 14th, when a paper on “‘ Piles and Pile-driving ” would be 
read by Mr. H. C, Reed, M. Inst. J.E., of Chatham, 
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GREAT CENTRAL RAILWAY CORRIDOR TRAIN 


(For description see page 230) 
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THE GREAT CENTRAL RAILWAY. 





FROM NOTTINGHAM TO LEICESTER, 


WE terminated our previous article* relating to this 
important undertaking, at the entrance to the new rail- 
way station, which at the time of our visit was in active 
process of erection in the town of Nottingham. It is in 
every sense a deep low-level station, and hundreds 
of thousands of cubic yards of material have been 
excavated and carted away to clear the site for 
it. Its principal platform is almost exactly a 
quarter of a mile in length by 79ft. in width, and in 
addition there are four other subsidiary or dock plat- 





Trent form a remarkable exception to the general rule, 
and are exceedingly flat; that is, in other words, they 
have very long slopes. It is this geological formation 
that renders this river a very troublesome stream for 
engineers to negotiate. Its banks resemble a very flat 
foreshore, where a man must wade out a quarter or half 
a mile before he can get water enough to swimin. The 
long slope of the river banks, offering every facility for 
inundation by flood waters, is very apparent in the fore- 
ground of the photograph. From the platform of the 
railway bridge a very good view can be obtained of the 
road bridge over the river. This is an iron girder 


| structure, which replaced an ancient edifice of seventeen | 


| arches. 


forms, 400ft. in length, designed to accommodate the | 


local traffic of both goods and passengers. The cross 
section of the central Nottingham Station presents a 
central span of 84ft., then two small annexes of 18ft. 
wide each, and connected with them two outer spans of 
63ft. in width. These spans are all surmounted by light 
trussed roofs of simple design, furnished with skylights, 
louvres, and adequate provisions for the purposes of 
ventilation. The main roof has a total length of 425ft., 
and at a point in the open, the station is crossed by York- 
street Bridge, which is 9 miles 53 chains from our 
starting-point at Annesley Junction. It is built slightly 
on the skew, and the two main girders are 63ft. and 57ft. 


The new railway erection has a striking and | 
imposing appearance, and unquestionably presents an 
additional pleasing and effective feature to the scenery 
of the neighbouring locality. 

After passing the river Trent, there is no engineering 
work of any particular magnitude or importance sur- 


| passing those already described and illustrated, until we 


arrive at the confines of Leicester. The canal, at 32 miles 


| 72 chains, here is crossed by a fish-bellied plate girder 


bridge, which takes in its span the towing path and the 


| side road, and is very well shown in elevation in the 


in span respectively, and the structure partakes a little | 


of the fantail principle. It should be mentioned that the 
construction of this great central railway station, 
and its management, maintenance, and working, con- 
stitute a joint affair between the Great Central and Great 
Northern Railway Companies. Twelve acres of ground 
in the very heart of the town have been purchased for 


some three-quarters of a million sterling to complete the | 


whole station. 

Near the centre of the town the line passes through 
the Victoria Tunnel, the construction of which was 
attended with a good deal of delay and difficulty. 
some points in its length the space for headway was so 
limited that the crown of the arch protruded into cellars 
of the houses, several of which were obliged to be care- 
fully underpinned, and others were bought out by the 
company. At 10 miles 12 chains the Victoria Tunnel 
ends, and the line runs on to a viaduct, which at the dis- 
tance of 10} miles brings us to the steel girder bridge 
crossing the Midland Railway station, which, together 
with other important structures, will be further described 
and illustrated by working plans and drawings kindly 
placed at our disposal by Mr. Edward Parry, M. Inst. C.E., 
the engineer-in-chief for the northern section of the line, 
from Annesley Junction to Rugby. 

A very important work is met with at 11 miles 
16 chains, which is no less that of the longest and most 
important bridge on the whole line. This structure 
crosses the river Trent on the skew in three spans of 
110ft. each, as seen in the photograph on this page, 
which also shows very clearly the three sets of overhead 
bracing connecting together each of the six pairs of 
main girders composing the bridge. The photograph 
also gives an excellent view of this important work, 
together with its two long viaduct approaches, including 
the plate girder bridge over the adjoining road. 


photograph on page 238. A few chains further on, and 
we come to the skew bridge thrown across Northgate- 
street, at the sharp angle of 27 deg. 50 min., causing 
the span on the square, which is 50ft., to become 107ft. 
along the centre line in the axis of the bridge. The 
girders have total lengths of 137ft. and 129ft. respectively, 
and are of the same general type as the other steel 
structures on this section of line. We are also indebted 
to the courtesy of Mr. Edward Parry for the couple of 


the site, and it is more than probable that it will require | excellent photographic views of the Nosthgate-strest 


Bridge, as well as for the other illustrations we have 
been enabled to place before our readers. One of these 


| views is taken from the formation level of the railway, and 


At | 


The | 


necessity for these arched approaches was due to the | 


physical conditions attending the river Trent. This 


stream rises in the hills of the northern part of Stafford: | Leaving behind Rothley and Burstal, the town of Leicester 


shire. After flowing through that county, it receives 
numerous tributaries, of which one is the Soar, which 
we shall again refer to, as the Great Central Railway 


crosses it by more than one bridge in the neighbourhood | 


of Leicester. Ultimately, the Trent, with a total 
length of 150 miles, becomes a confluent of the Humber, 
near the mouth of the Ouse. It is the principal river in 
Nottinghamshire, is navigable for vessels of 200 tons 
as far as Gainsborough, and for river craft throughout the 
whole county. Though the surface of Nottinghamshire 


the other from the road surface of the street below, 
which is of sufficient width to accommodate two lines of 
tramways. Between Nottingham and Loughborough the 
stations, which are all laid out on the island-platform 


principle, are Ruddington and East Leake. A short 
tunnel from the latter station leads into Lough- 
borough, an important local stopping place. It is a 


very short distance from the station at East Leake, at 
19 miles 44chains, that the contract entered into, and 
ably carried out by Messrs. Logan and Hemmingway, of 
Sheffield, terminates. The contract for the steel work of 
all the large and important bridges, and other minor 
works of a somewhat similar character, extending over 
the same section of the line, was in the hands of the 
well-known contractors Messrs. Heenan and Froude, of 
Manchester. Leaving East Leake, a small roadside 
station is passed, whose name informs a stranger 
at once that he is in the heart of one of the 
greatest hunting counties in England. If the signals 
of Smithland are dipped, that little station, which is one 
of the most prettily situated along this part of the Great 
Central route, is passed. The line here is carried on a 
viaduct, from which a fine view can be obtained of the 
great reservoirs for the supply of water to the town | 
of Leicester, the property of the Corporation, to 
whom the credit of their construction is very justly due. 
In this locality are the quarries of Mount Sorrel, which 
are the chief source of the granite that furnishes this | 
description of building stones to the Midland district. 


is reached by a viaduct leading to the high level central | 
station, situated in close proximity to Friar’s Causeway. 
As is usual in stations of this description, the booking- 
offices and outbuildings are placed below the line, and 


| access is gained to them by easy flights of stairs and land- | 


is of a fairly undulating character, the valleys of the | 
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ing places. The central station at Leicester occupies an 
area of between fifty and sixty acres, but a large portion 
of this extent of land is taken up in providing accommo- 
dation for engine sheds, carriage and wagon repairing shops, | 
lighting installation, sidings, turn-outs, crossovers, and in- | 
tersecting tracks, which render the ground plan perfectly | 
bewildering to any but the trained and practised profes- 








Of the whole half mile of bridges and 


sional eye. 
viaducts to be found in, and in the environs of Leices. 
ter, the most important is that of which a view is 
given in the photograph, page 238, entitled “ Viaduct 


No. 7,” as seen from the station. It forms a connecting 
link between the east and west sides of the town, and the 


| new road it carries passes over the goods store of 


the new railway. It is of rather acomplicated character, 
as the elevation presents a good deal of diversity in appear. 
ance. One of the approaches commences with a deck. 
plate girder bridge, followed by a couple of brick 
arches. This small vialuct is succeeded by a long 
stretch of plate girders traversing the railway tracks, 
which in their turn give place to arches forming the 
other approach. Independently of the bridges and other 
extensive works to which we have to draw the attention 
of our readers, we shall further refer to other points of 
interest in connection with the passage of the Great 
Central Railway through Leicester, before we bid adieu 
to one of the most ancient Roman towns ever esta- 
blished in England. 

The Great Central Railway was opened to London 
yesterday—Thursday—and we publish above and on page 
235 a number of views illustrating various stations on the 
line, and elsewhere will be found a detailed illustrated 
description of the passenger rolling stock. 

In 1896 we illustrated the express locomotives, designed 
by Mr. Harry Pollitt, for working the line. The engray. 
ing has long been out of print, and we now reproduce it 
as a supplement to make our illustrations of the rolling- 
stock of the line complete. The full specification 
of the engine will be found in our impression for March 
20th, 1896. It will be enough to say here that the 
cylinders are 18}in. diameter by 26in. stroke, the four 
coupled driving wheels are 7ft. in diameter the bogie 
wheels 3ft. 6in. diameter, the working pressure is 170 lb., 
the grate area 20 square feet, the total heating surface is 
1318 square feet, the total weight full is 46 tons 18 cwt, 
that of the tender is 40 tons 10 cwt., or a total combined 
weight of 87 tons 8 cwt. 








Society oF NAVAL ARCHITECTS AND MARINE ENGINEERS, NEW 
YORK.—The Executive Committee invites correspondence as to 
papers to be read at the seventh annual meeting in November nest. 
It is necessary for — discussion that papers should be in 
print thirty days before the meeting, and therefore members who 
desire to submit papers or who have suggestions to make are 
requested to communicate with the secretary at their earliest con- 
venience, The following resolution was unanimously adopted at 
the sixth annual meeting :—-‘‘ That papers be invited upon the 
subject of life saving at sea for the next annual meeting, and that 
two such papers be selected by the Executive Committee for 
publication and discussion.” Members are invited to suggest names 
of persons outside the Society who might be asked to prepare papers 
on this subject. The Secretary is Mr. Francis T, Bowles, 12, West 
3lst-street, New York, to whom all communications should be 
addressed, 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—-Fleet engineers: /. Thomas, 
to the Royal Oak, additional, and for recommissioning ; W. E. Beal, 
to the Wildfire, additional, for Sheerness Reserve ; T. G. Coomber, 
to the Pembroke, additional, for the Dreadnought ; E. Jackson, 
to the Galatea; W. H. Matthews, to the Victory, for the ib- 
raltar. Chief engineers: E. A. Short, to the Victory, additional 
for the Sharpshooter; R. St. J. Raper, to the Hazard; and 
R. Collingwood (acting), to the Vivid ; J. Ryan, tothe Pembroke, 


| for the a Engineers: W. F. Hosken, to the Victory, addi- 
Jul 


tional for the ture ; R. Spence, to the Royal Oak ; W. Denhow, 
to the Pembroke, additional for the Warspite; W. J. Duffell, to 
the Vivid, additional for the Sunfish ; H. Basson, to the Repulse ; 


| §, B, Hewitt, to the Sans Pareil ; 8, M. 0. Fawkner, to the Royal 


Oak, additional, and for ee D. P. Green, to the 
Royal Sovereign, for the Banshee ; H. A. Madge, to the Victory, 
supernumerary ; F. A. Allden, to the Tauranga, and J. E. Moors- 
head, to the Royal Arthur, for the Katoomba ; P. Bingham, to the 
Victory, for the Teazer; W. McG r, to the Victory, for the 
Hornet. Assistant engineers: H. W. Grant and C. E. Russel, 
both to the Royal Oak, and for recommissioning ; P, D. Church, 


| to the Pembroke, for the Reserve ; H. E. Rock, to the North- 


ampton ; T. W. Richards, to the Britannia ; G. J. Sisley, tothe 
Pembroke, for instruction in engine-room ratings; F. M. Hall, to 
the Vivid, supernumerary ; J. Maxwell, to the President, for 
service at the Admiralty ; — Halahan, to the Cleopatra. 
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RAILWAY MATTERS. 


i own Council have decided to petition 

. Tus Hestiogs © of the Working Union Bill of ths South. 
Eastern and Chatham and Dover Railways. 

Tur Board of Trade have recently confirmed an Order 

thorising the construction of a light railway in the county of 

Tincoln from Grimsby to Saltfleetby, with a branch to Cleethorpes. 


THE 


‘19 the construction of a light railway between Didcot 
ie coon of Berks, and Watlington in the county of Oxford, 
; ) 


- Russian Imperial Ministry of Ways and Com- 
5 has recently accorded permission to the Riga-Orel 
eat Company touse English coal as fuel for some months to come. 


Parana, one of the southern states of Brazil, having an 
area of 78,000 square miles, has 260 miles of railway open. They 
‘re worked by the (ompagnie (iénérale des (hemins de ler 
i ésiliens. : : ae 

Tuere are 3311 miles of railways open for traffic in 
Japan, all of which have been constructed during the last thirty 
Saaret Almost the whole of this mileage is of single track, The 
pe charge per passenger per mile is slightly over one sen 
one farthing. : 

On December 18th last, a law came into force by 
which the Servian Government is authorised to grant concessions 
for the construction and working of twelve new lines of railway, 
of which two must be of the 1°435-metre gauge, and ten of narrow 
gauge—0° 76 metres. 

A TRAIN is now running between Chicago and Denver, 
a distance of 1024 miles, covering tho distance in 25 hours 15 
minutes, equivalent to an average speed of about 40 miles an hour, 
This remarkable run is made on the Burlington line, and is the 
result of competition with the Rock Island line, 


Tur engineers to the Llanelly Harbour and Pontar- 
dulais Railway scheme, Messrs, Walton and Arnold, have deposited 
the detailed estimates of the cost for constructing this railway. 
The aggregate cost will be £208,708 ; length, 194 miles. The 
janction will be with the Swansea section on the London and 
North-Western Railway. 


Trsts of locomotive boiler coverings were made a short 
time ago on the Chicago and North-Western Railroad. A number 
cf the best-known makes of non-conducting materials was tested 
with the engine when standing, and when moving at a speed of 
98°3 miles an hour, The results show that the radiation at this 
speed was more than twice as much as when the engine was standing. 
The average efficiency disclosed by the tests of eight coverings was 
62°3 per cent, 

THE number of motors required for the conversion of 
the Third Avenue Railway, in New York, from cable to electric 
traction, will be 1820. There will be 560 cars, 350 of which will be 
very large cars, each e juipped with four 30-horse power motors. The 
remaining 210 will be supplied with two 40-horse power motors 
each, It is an interesting point of comparison that one American 
tramway should require more motors and electrically-operated cars 
than there are at the present time in the whole of Great Britain. 


A rrreE of a singular character occurred on the South- 
Eastern Railway at Maze-hill, Greenwich, about 11 o'clock on 
Wednesday morning. Two railway trucks loaded with gas 
cylinders were standing in the station siding when one of them 
exploded with a tremendous report, and both the trucks became 
enveloped in Hames, which also ignited a portion of the side plat- 
form. The local firemen and the railway employ¢s did their best 
to overcome the fire, but this task was not accomplished until the 
trucks and cylinders had been practically destroyed. 


Tue State of Santa Catharina, in Southern Brazil, which 
has an area of 27,436 square miles, has only one railway the 
Donna Thereza (‘hristina, with an extension of 72} miles belonging 
toan English company. It runs from the port of Imbituba, with 
a branch of 20 miles to Laguna, to the station of Minas, in the 
valiey of Tubarao, Opened in 1886, it was built to connect the 
coal mines of Tubarao with the coast, but the coal turned out to be 
of inferior quality, and is no longer worked, so the line now depends 
on agricultural produce for its receipts. 


CoNSIDERABLE attention is now being paid to the 
subject of automatic couplings for railway vehicles. In the United 
States 550 patents for these devices have been granted. The 
“three-link ’ coupling now used in this country is neither so 
dangerous nor slow to operate as some imagine, With the aid of a 
staff provided at the end with a hook, it is surprising how quickly 
the operations of connecting and disconnecting can be done, with- 
out the coupler going between the vehicles. The record time for 
coupling and uncoupling a train of twenty wagons by the use of 
this staff is, we believe, 78 seconds, 


Tue proposed electric railway between Liverpool and 
Manchester has taken a more definite form. A joint committee 
of representative men from Manchester and Liverpool is being 
formed, for the pur of investigating the engineering and 
commercial possibilities of Mr. Behr’s mono-rail system. The 
Corporation of Liverpool have, on the invitation of the Chamber 
of Commerce, appointed the Lord Mayor, the Town Clerk, and 
three other gentlemen to act on such committee. The Chamber of 
Commerce has appointed its president and two vice-presidents. In 
Manchester the matter has been taken up very warmly. 


THERE are 848} miles of railway open in Rio Grande 
do Sul, one of the three southern Brazilian states, having an area 
superior to that of Great Britain, and a population of 900,000, The 
mostimportant railway in the State is the Porto Alegreand Uruguay- 
ana, with a total extension of 3311 miles open to traffic, which starts at 
Margem do Taquary, 36 miles by river from Porto Alegre, and will 
eventually be continued to Uruguayana, a distance of 397 miles. 
The line has been completed as far as Cacequy, a distance of 
234 miles, Of the remaining 163, 51 have been laid from 
Uruguayana out to S. Gabriel, leaving 112 to complete the system 
in this direction, 


An order has been placed with the Power Transmission 
and Traction Company, of Bradford, Yorkshire, by the Syndicat 
pour l’Exploitation du Transport Publics par les Valeo Auto- 
mobile, of Nice, France, for a steam omnibus to carry fourteen 
passengers and some baggage. The omnibus is intended to run 
at a speed of ten to eleven miles an hour on the easy parts of the 
road, and from three to four miles an hour on the hills, which are 
severe, In the event of the omnibus performing the service satis- 
factorily, it is intended to put thirty of them on the principal 
roads of the Mediterranean littoral before next season. The 
system adopted is that of Mr. Ernest Latham, and has been, we 
are told, thoroughly tested in a smaller carriage built for the pur- 
pose in this country. 


Rererrté to the recently-authorised new lines of 
railway in Servia, Mr. Consul R. Macdonald says that although 
the Servian Government may, if it so prefers, undertake the con- 
struction of these, it is much more likely under present financial 
pressure to desire to carry out the works by the aid of foreign 
capital and by means of concessions for a period of 90 years. The 
concessions would confer exemption from taxation and from customs 
dues on imported railway material, with facilities for cutting 
timber in the State forests. These concessions may not be sold, 
but may be worked through companies, It is more than probable 


that, owing to the natural features of the country through which 
the greater portion of the railways would pass, which consist of 
frequent deep and narrow valleys, the light railway system will 
be found to be the most suitable and practicable for Servia. 


Board of Trade have recently confirmed an Order | 


MISCELLANEA. 


Tue fifty-sixth anniversary festival banquet of the 
Royal Metal Trades’ Pension Society will take place in the hall of 
the Worshipful Company of Ironmongers, London, on Tuesday, 
16th May next, on which occasion Mr. Baird wil] preside. 


WE are informed that Mr. J. Walwyn White has 
accepted the position of honorary treasurer to the Liverpool Self- 
propelled Traffic Association, which body is also the local centre of 
| the Automobile Club of Great Britain and Ireland. 


A sum of 383,826f. lic., recently raised by the Matin 
| by public subscription for the construction of two submarine 
| boats for the French el has been paid in to the l'reasury. The 
| Minister of Marine says he will give orders for the new submarine 
| boats Le Francais and L’Algérien to be put on the stocks as soon 
as possible. 


Tue establishment of a central power station for the 
goldfields of Kalgoorlie is being discussed, The present suggestion 
is that the capital should be £500,000, of which the mines are to 
supply half. The horse-power provided is to be 5000, and its pro- 
duction in this way is calculated to reduce the cost of working the 
mines by 25 per cent. 


Tue death occurred last week of Mr. George Pearson, 
after an illness of several weeks’ duration. Mr, Pearson was 
formerly head of the well-known firm of contractors, Messrs. 8, 
Pearson and Son, of Westminster, a position which is now held by 
his eldest son, Sir Weetman Pearson, M.P. He was born in 1834, 
and leaves a family of three sons and five daughters. 


Tur Rural District Council of Billericay has requested 
Mr. G. Maxwell Lawford, M. Inst. C.E., of Messrs, Bailey, Denton, 
Son, and Lawford, of Palace (hambers, Westminster, to report to 
them upon a scheme of sewerage and sewage disposal for the grow- 
ing town of Billericay, which is being largely developed owing to the 
Great astern line to Southend which runs through it. 


Tur United States Congress last session made an 
appropriation of £40,000 towards the construction of a steel float- 
ing and graving dock, to be located at the naval reservation at 
New Orleans, and to be capable of lifting a vessel of 15,000 tons 
displacement, and 27ft. draught, and accommodating vessels of 
500ft. and over. The whole is to cost about £170,000. 


In practice shooting, made to resemble service con- 
ditions as nearly as possible, the British Navy attains an average 
of 30 per cent, of effective hits, but no one expects this average to 
be maintained during the excitement of an action. If the Olympia 
had maintained this average at Manila she would, says a writer in 

lassier’s Magazine, have made ninety-six effective hits, or enough 
to have destroyed the whole Spanish fleet single-handed, 


Tur employment of steam power is being given up in 
small plants in Philadelphia, said to be owing to the substitution of 
electric power generated in large central stations. According to 
the annual report of Mr. John Overn, chief of the bureau of 
engines and boilers in Philadelphia, 625 boilers are located in 
place, but are ‘‘temporarily out of use,” out of a total of 3579 
boilers under the supervision of the bureau ; the larger number 
out of use being due chiefly to the substitution of electric power. 


Tur Servian Government have granted to a German 
firm a concession to manufacture sugar. ‘The concessionnaires have 
undertaken to produce all their sugar from Servian-grown beet. 
The capital to be employed is fixed at between 3,000,000 and 
4,000,000 dinars (£120,000 to £160,000). The cultivation of beet 
in Servia has hitherto been tried only as an experiment, and as 
there are no large landowners in the country, the task that the 
concessionnaires have taken on themselves amounts to the effecting 
of a revolution in the habits of the peasantry. 


Tur estimated output of pig iron in Alabama, U.S.A., 
during last year is 1,000,000 tons, It is alleged that in no part of 
the world can pig iron be manufactured so cheaply as is done in 
the Birmingham, Ala., district, for they draw all their materials, 
fuels, ores, and flux from their own mines and quarries, and can 
assemble them at any given point within a distance by rail not ex- 
ceeding an ey of twenty miles. The export from the State 
has risen to 2 tons per day. Should the Nicaragua Canal 
become an accomplished fact, the trade in iron between the port 
of Mobile and Japan is certain to increase largely. 


Tur productive area of the coalfields of Alabama is 
estimated at 5350 square miles. The output during the past year 
amounted to about 6,200,000 tons, being an increase of 10 per 
cent. over 1897. At the present time the Alabama mines are pro- 
ducing more coal than ever before, and the mines are unable to 
keep up with the demand. According to Mr. Consul Vansittart, in 
his report on the trade of New Orleans and district, the average 
number of men employed in Alabama in coal mining amounts to 
about 11,200, and the average number of tons produced per man 
is about 560 per year. The total value of the coal mined in 
Alabama for 1898 amounted to £1,134,000. 


A roapway bridge at Muscatine, Iowa, over the river 
Mississippi, recently collapsed under two loads of timber aggregat- 
ing seven tons, The end of the second span fell from its position. 
The failure was caused by the improper placing of the cylinder 
piers, and by failure to prevent the movement of these piers 
towards the channel. The cylinders are now about lft. out of 
plumb, in a height of 35ft. The fact that the end plates are 
much nearer one side than the other of the piers would indicate 
that the pier was not plumb when the bridge was built. The end 
of the bridge slipped from the rollers, which were left on the bed- 
plate. 


Tur prospectus of the Glasgow International Exhibi- 
tion of 1901 states that the Exhibition will be one of the most 
important International Exhibitions held in Great Britain in recent 
years. The guarantee fund now exceeds £427,000, and is stil! 
ore increased. The Exhibition will be held on the same site as 
that of 1888, and will be under similar control. The site, which 
extends to 67 acres, has been granted by the Corporation of 
Glasgow, and is one of exceptional beauty and convenience. It 
comprises the western portion of the Kelvingrove Park and the 
Deuheue grounds. The river Kelvin intersects it at various 
points, and the slopes of Gilmore hill, crowned by the university 
buildings, constitute a dignified and ——— boundary on the 
north, The Exhibition will be divided into sections, among which 
the following will receive particular attention, viz.:—‘‘ Fine art, 
history, and archeology,” ‘‘locomotion and transport,” ‘‘elec- 
tricity,” ‘‘ labour-saving machinery,” ‘‘ marine engineering,” ‘‘ the 
women’s section,” and ‘‘ sports.” 


In order to increase the productive power of Servia, 
which, although a strictly agricultural country, is cultivated under 
the most primitive and insufficient system of husbandry, Acts have 
been passed by the Skupshtina empowering the Government 
(1) to institute a body of State officials called land stewards ; (2) 
to establish a model farm with agricultural college attached to it 
in each of the fifteen departments ; (3) to organise nurseries for 
fruit and other valuable trees in each arrondissement. Practical 
lessons in farming, according to local requirements and possibilities, 
will be provided at the agricultural colleges and farms, under the 
superintendence of the land stewards, and facilities will be given 
to neighbouring farmers to acquire modern implements and 
machinery, and to acquaint themselves with the theory and practice 
of modern farming in all is branches. The successful carrying out 
of these measures, says Mr. Consul R. Macdonald, might lead to a 
demand for modern agricultural machinery which does not exist at 
present. 











NOTES AND MEMORANDA. 


Tue latest development in Réntgen radiography is said 
to be an apparatus called a ‘‘ seehear,” a device by which & person 
may observe the action of his own heart, says a New York electrical 
contemporary. The seehear is a combination of a fluorescent 
screen with a stethoscope. 


On the subject of legislation for the prevention of 
accidents connected with the use of peiroleum, the Public (‘ontrol 
(‘ommittee of the London County Couucil recommend that a com- 
munication be addressed to the Home Secretary, urging the 
Government to introduce or support a measure for raising the 
statutory flash point of petroleum from 73 deg. Fah, to 100 deg. 
by the Abel close test. 


An alloy of iron and nickel containing forty-five per 
cent, of nickel is said to have the same coefficient of expansion as 
platinum. ‘The latter possesses the same expansive and contractive 
qualities as glass, rendering its use for the manufacture of the 
leading-in wires of incandescent electric lamps hitherto universal, 
Possibly the nickel iron alloy may become a competitor in this 
kind of work. 





AN aqueous solution of ammonium borate, according 
to a recent German patent, will render articles made cf plaster of 
Paris hard and insoluble in water. The hardening liquid may 
either be mingled with the plaster in the act of moulding, or it 
may be applied on the surface of the finished casts with a brush. 
The solution is prepared by dissolving boracic acid in warm water, 
and adding thereto sufficient ammonia to form the borate, which 
remains in solution, 


Ir is the common though not invariable habit, in 
architectural books and other publications, to spell the word siphon 
with a ‘‘y,” says The Builder, It is wrong, however, and falsifies 
the origin of the word, which is simply the Greek cigwy, signifying 
a hollow reed or tube, ¥ in Latin and English is the omunuiiee of 
the Greek u (v); the letter i in Greek remains unaltered in Latin 
and English, except for the dot over it. Siphon is therefore the 
_—_ spelling, and ought to take the place of the unauthorised 
‘* syphon.” 


A NEW form of roller for anti-friction bearings has 
been tested and reported upon by a committee of the Franklin 
Institute. It is an elastic, spirally-wound tube, made from a strip 
of steel of rectangular section, and is the invention of Mr. J. W. 
Hyatt, of Harrison, New Jersey. The high pressure borne by the 
spiral roller without permanent deformation, its low resistance to 
motion as compared to the solid roller, and its elastic adaptation 
to inequalities of surface, are said to have been clearly exhibited in 
the experiments. 


Tue pith of cornstalks, powdered, is being experi- 
mented with at the Dupont’s Powder Works, at Carney’s Point, 
New Jersey, U.S.A., as an ingredient in the manufacture of 
smokeless powder. The powder now made is not wholly smoke- 
less and sometimes loses strength in storage. Cotton was tried as 
an absorbent, but could not be ground fine enough ; and it is said 
that. the powdered pith of cornstalks is giving somewhat better 
results, though the experiments have not yet been conducted to a 
satisfactory ending. 


THE paper read by Signor Marconi before the Institu- 
tion of Electrical —— on “‘ Wireless Telegraphy ” created con- 
siderable interest. The author explained that his installation was 
now working successfully at a distance of eighteen miles with a 
vertical wire at an 80ft. elevation at each end. With a vertical 
wire 114ft. long it would be quite possible to communicate a 
distance of thirty-two miles—the distance between Folkestone and 
Boulogne. By means of a vertical conductor it became easy to 
telegraph to one position screened from another by a hill or a 
mountain or curvature of the earth. He had not attempted to 
signal more than two miles with retiectors, but he was satistied that 
with clear space it would be possible to communicate at far greater 
distances. Signor Marconi has now acquired the necessary per- 
mission from the French Government to establish communication 
between Folkestone and Boulogne. 


THE charging station of the New York Electric Vehicle 
Cc va ag So capable of accommodating 200 car-batteries simultane- 
ously. The cabs are driven by motors geared to the forward 
wheels, and supplied with current from the battery box situated 
under the driver's seat. The batteries contain forty-nine chloride 
cells of the F. V. type, mounted on one tray, the whole equipment 
weighing 1300 lb. The plates are separated by perforated, 
corrugated, hard rubber sheets, Speed variation is obtained by 
lacing divisions of the battery in series or parallel, and, for the 
ighest speed, by connecting the series field coils of the motors in 
parallel instead of in series. The motors are rated at 2-horse 
power at 700 revolutions per minute, equivalent to a speed of 
twelve miles per hour. In dismounting the cells, the weight of the 
cab is taken off the springs by hydraulic cylinders, and the battery 
is then withdrawn hydraulically and pushed on to a conveyor 
table, whence it is carried toa charging table by a special travelling 
crane. Current is supplied to the batteries from one of four sets 
of ag bars, with pressures differing from each other by about five 
volts. 


AN article in the American Machinist for February 
16th, gives the results of a series of experiments made by Messrs. 
Jno. Haralson and J. L. Wood at the Alabama Polytechnic Insti- 
tute. These experiments consisted in shrinking and forcing steel 
spindles into cast iron discs and afterwards pulling some out and 
twisting the others in the holes, The discs were 6in. in diameter 
and lin. thick, with a }in. by 2in, boss cast on one side, and were 
drilled and bored to 63-64in. diameter and finally reamed to lin. 
The spindles were made of good quality machinery steel ljin. in 
diameter, turned and ground for a distance of l}in. from the end 
toa diameter varying from 1°00lin. to 1:003in. About half of 
these spindles were forced into the holes in the discs by means of 
a testing machine, the maximum pressure required being noted : 
the others had discs shrunk upon them, the discs being heated 
only enough to admit the spindle. The data obtained indicates 
that both in tension and torsion a shrunk fit, properly made, is 
about three times as strong as the corresponding force fit of the 
same size, and that the maximum force was required to start the 
spindle in both cases, 


AN interesting form of static motor was described in 
the latest issue of the Scientific American. It is a small horizontal 
engine. At the ends of a vulcanite lever or walking beam are two 
wooden balls covered with gold leaf to give them a conducting 
surface. These play up and down between upper and lower sets of 
stationary brass balls, The two upper balls, which are in metallic 
connection with each other, are supported above the walking beam 
upon four perpendicular glass pillars and are connected with one of 
the conductors of a static machine. The lower balls, which are not 
iusulated, are given an earth connection through a binding postin 
the ebony bed frame of the engine. As the upper balls become 
charged through the action of the machine, their attraction causes 
the nearest of the two movable balls to rise within striking 
distance, when it receives a spark, thus becoming itself electrified, 
and is immediately repelled downward to one of the earth-connected 
balls, to which it yields upits charge. Being now in a neutral 
condition, it is again attracted upwards. As the material se t- 
ing the moving balls is an insulator, the action of each is indepen- 
dent of the other, one being repelled while the other is attracted. 
A ae motion is thus given to the lever which is commu- 
— — the tly-wheel shaft by means of a connecting-rod and 
crank dise, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna. 

F. A. Brocxnavs, 7, Kuimpfgasse, Vienna I. 
CHINA.—KELLY AND Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveav AND Cuevitiet, Rue de la Banque, Paris. 
GERMANY.—AsHER AND Co., 5, Unter den Linden, Berlin. 

A, TWEITMEYER, Leipzic. 
F. A. BrockHaus, Leipzic. 
INDIA.—A. J. ComBripcg AND Co., Esplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LogscHER AND Co., 307, Corso, Rome. 
Bocca Ferss, Turin. 
JAPAN.—Ke ity ayp WatsuH, Limitep, Yokohama. 
Z. P. Marvuya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo, 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
8. AFRICA.—Gorpon anv Gotcn, Long-street, Capetown. 
R. A. THompson anv Co., 33, Loop-strect, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AU3TRALIA.—Gorpon AnD GotcH, Queen - street, Melbourne; George- 
street, Sydney; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collina-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane. 
TuRNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anp Co., Auckland. 
Crate, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. Jamea-atreet, Montreal. 
Toronto News Co., 42, Youge-atreet, Toronto, 
UNITED STATES OF AMERICA.—INTERNATIONAL NEws Co., 83 and 85, 
Duane-street, New York. 
Supscrirtion News Co., Chicago. 
STRAITS SETTLEMENTS.—Kegtiy anv Watsi, Limirep, Singapore. 
CEYLON. -Wisayartna anv Co, Colombo. 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tue ENGIneER, or containing 
questions, should be panied by the name and address of the writer, 

not necessarily gf ager pom but as a proof of good faith. No notice 
whatever can be en of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 

H. 8. W. (Nainé).—The statement which you quote from the Allahabad 
Pioneer is not strictly true, and is very unfair. The question of the 
government of Woolwich is one of great complexity, and it is extremely 
difficult to say to whom blame or praise should be awarded. The 
defects of the system hitherto in force have been greatly exaggerated, 
= it — not be forgotten that military rule in the past has brought 
about chaos. 





INQUIRIES. 


THE CLIMAX BOILER. 
S1r,—I should be glad if any reader could tell me the name of the 
manufacturer of a steam boiler called the “ Climax.” L. M. 


PACKING CASE NAILING MACHINERY. 
S1r,—I shall be glad if any of your readers can give me the names of 
manufacturers of packing-case nailing and branding machinery for cases 
of both large and smail sizs. Boxes. 


TRAWL TWINE MACHINERY. 
Sir,—-Can any reader give me the name of the makers of an improved 
form of tsawl twine-making machine? I believe there has been lately 
introduced in this country such a machine of American origin. T. T. 





SUBSCRIPTIONS. 


Tue ENGIngER can be nat, Oo order, from any newsagent in town or 
country, at the various way stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. £1 98. Od. 

If credit occur, an extra charge of two shilli: and sixpence per annum 
will be made. THe Enornegr is registered for transmission abroad. 

A complete set of Tax Enorvger can be had on application. 

In q of the of pos on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Fore’ Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptious sent by 
Post-office Order must be made payable to Tue ENGINKER, and accom- 
panied by letter of advice to the Publisher. 
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ADVERTISEMENTS. 


“7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ ordinary " and “ special” - 
tions will be sent on application. i 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Bditor of Taz ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NBWSPAPER, LONDON.” 








PUBLISHER’S NOTICES. 


*," With this week’s number is issued as a Supplement a Two-page 
Engraving of an Express Locomotive, Great Central Railway. 
Every copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it, 
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MEETINGS NEXT WEEK. 


Roya Mrrroro.oaica Socrety.—Wednesday, March 15th, at 7.80 p.m., 
at the Institution of Civil Engineers, Great George-street, Westminster. 
Papers, ‘‘The Prolonged Deficiency of Rain in 1897 and 1898,” by F. J. 
Brodie, F.R. Met. Soc; “The Climate of Je. sey,” by the Rev. H. W. 
Yorke, M.A. 

Society or Arts.—Monday, March 13th, at 8p.m. Cantor q 
Four Lectures on ‘‘Cycle Construction and Design,” by Mr. Archibald 
Sharp, A.M Inst. C.E. Lecture IV.: Steel, rubber, and pneumatic tires 
—Detachable tires—Single-tube tires—Tubeless tires—Valves—Inflators 
—Sico-slip—Brakes—Saddles.—Wednesday, March 15th. at 8 p.m. 
Ordinary Meeting. Paper, ‘ Liquid Fuel,” by Sir Marcus Samuel. 

Tue INstITUTION OF MINING AND METALLURGY, Lonpon.—Wednesday, 
March 15th, at 8 p.m., in the Lecture Theatre of the Geological 
Museum, Jermyn-street,8.W. Papers, ‘Oa Crushing and Concentration 
at Dolcoath Mine, Cornwall,” by K. Arthur Thomas, M. Inst M.M.; ‘On 
Charcoal Precipitation from Auro-Cyanide Solutions,” by John I. Lowles, 
Assoc. Inst. M.M.; ‘Notes on the Electro-Deposition of Vanadium,” by 
sherard Cowper-Coles, M. Inst. M.M. 

Tue InstiTuTION oF Civit Enoingers.—Tuesday, March 14th, at 
8 p.m., Ordinary Meeting. Papers to be aiscussed, ‘‘ Water-tube Boilers 
for Marine Engines,” by Mr. J. T. Milton; ‘‘ Recent Trials of the 
Machinery of Warships,” by Sir J. Durst n, K.C.B., R.N., M. Inst 
C.E. and Mr. H J Oram, RN., M. Inst. C E.—Friday, March 10th, at 
8 p.m., Students’ Meeting Paper, ‘*The Construction of the Elan 
—— Birmingham Waterworks," by Mr H. Lapw rth, Stud. Inst. 
C E.—Thursday, March 16th, at 2 80 p.m., Students’ Visit to the Genera- 
ting Station of the South London Electric Supply Corporation, in course 
of construction. 
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MUNICIPAL TRADING, 


Last year an attempt was made to induce Parliament 
to sanction certain schemes for the supply of electricity 
to large districts. From various more or less crude pro- 
positions two finally crystallised out. One took the form 
of a Bill by the General Power Distributing Company 
contemplating the erection of a great generating station 
near Warsop, in Derbyshire, to supply a large number 
of towns, including Derby and Nottingham. The other 
was in the form of a demand for a provisional order for 
a company to undertake supply in the Birmingham 
district on much the same lines. The whole subject 
came first before the House of Lords, and appeared so 
important that instead of sending it to committee in the 
ordinary way, a Joint Committee of both Houses was 
formed, and a thorough investigation was carried out. 
After taking a great deal of evidence and hearing counsel, 
this Committee reported in favour of the schemes. 
At first sight the importance of the entire transaction 
was not perhaps apparent; nevertheless we published in 
September and October last year the report of the Com- 
mittee and a summary of the evidence, to which we now 
direct our readers’ attention. Last Friday afternoon the 
Earl of Wemyss presented to the House of Lords peti- 
tions against clauses in private Bills respecting municipal 
trading. He explained that the petitions numbered 142 
from different parts of the country, and they came from 
chambers of commerce, gas, water, and electric lighting 
companies, employers of labour, property owners, rate- 
payers, and traders. He said that one of the most 
important was a petition presented to both Houses of 
Parliament by the Society of Arts. The question of 
municipal trading had been before that Society, and the 
Attorney-General was in the chair on one occasion when 
& paper was read showing the dangers likely to arise to 
the ratepayers and the public from such trading. There 
was no danger from these Bills this year, but, still, the 
principle remained ; and he asked that there should be a 
full inquiry on the subject either by Royal Commission 
or by a joint Committee of both Houses of Parliament. 
The connection between these petitions and the report to 
which we have just referred if not yet obvious will 
become apparent in a moment. On Friday night Mr. 
Stuart Wortley, of Sheffield, moved that the second 
reading of the General Power Distributing Bill should 
take place that day six months. That Bill had passed 
the House of Lords, but it was too late for a second 
reading in the House of Commons, and was “‘ suspended.” 
A debate of some importance followed the motion of the 
member for Hallamshire, and ultimately the Bill was 
thrown out by a small majority. 

The theory of the promoters of the Bill is, we think, 


tions exist to the production of electricity on a large 
scale in cities and towns. What these difficulties are is 
but too well known to metropolitan companies. There 
is the difficulty of getting a suitable site; the ever- 
present fear of injunctions; the cost of fuel; prosecutions 
for smoke nuisance; the impossibility of getting con- 
densing water, and so on. The promoters propose to get 
over all these obstacles by constructing great generating 
stations out in colliery districts in the open country, 
where there will be no risk of giving offence either by 
noise, or vibration, or smoke. Coal can be put into the 
furnaces for about 8s. a ton certainly, probably for less. 
Current could be generated at, say, 20,000 volts, and in 
quantity, at a cost of about $d. per Board of Trade unit 
at the terminals of the dynamos. Within a range 
of 20 miles, provided the load were kept fairly uniform, 
electricity at 400 volts could be supplied at about 
2d. per unit, leaving a fair profit; much would 
depend, however, on where the step-down took 
place, whether at sub-stations or on the consumers’ 
premises, the latter being much more expensive than 
the former plan. To most people this scheme will, we 
think, commend itself as at once scientific and practical. 
The commercial aspect of the plan is distinctly favourable. 
Parliamené has, however, as we have seen, stopped, for 
the time at all events, progress. The reason why the 
Bill has been thrown out claims consideration. It 
involves matters of much more importance, and of much 
greater interest to the community at large, than appear 
at first sight. It is an open secret that the defeat of the 
Bill was brought about by the Association of Municipal 
Corporations, which brought pressure to bear upon 
members oi Parliament, who really knew little or 
nothing about the question. In a word, municipal 
interests have stood in the way and opposed a 
policy of general advantage. The arguments urged 
against the Bill were put in a nutshell by Mr. Pickers- 
gill, M.P. for Bethnal Green, who seconded Mr. Stuart 
Wortley’s amendment. He said that ‘Very many of 
the large municipalities had already expended consider- 
able sums of public money in providing an electric supply, 
and by sanctioning this Bill the House would prevent 
the initiation of new schemes by local authorities, and 
would also effectually check the development of the 
schemes which already existed. The ultimate effect of 
the Bill must be to put large areas of England, inter- 
spersed amongst which were great industrial centres, 
under the control and at the mercy of a dividend-earn- 
ing company.” The Bill was supported by Mr. Daven- 
port, M.P. for Macclesfield, in an excellent speech. 
It is not necessary that we should reproduce this in 
whole or in part. We are not, indeed, concerned with 
the details of the particular Bill in question. What we 
have to consider is the position now taken up by cor- 
porations and municipal authorities, which is, we think, 
full of danger for the community at large. The rejection 
of the General Power Distribution Company’s Bill is but 
an incident serving to bring into daylight a policy which 
is nothing more than a form of socialism carefully dis- 
guised. 

On February Ist of the present year Mr. Dixon H. Davies 
read a paper before the Society of Arts,the Attorney-General 
in the chair, on ‘“‘ The Cost of Municipal Enterprise.”’ 
This paper is a powerful indictment of those Corporations 
who have pledged the taxes of various cities and towns 
to carry out schemes of various kinds. Mr. Davies shows 
that while the National Debt amounts to but £16 6s. 9d. 
per head of the population of Great Britain and Ireland, 
the debt of Manchester amounts to £29 1s. 4d. per head 
of its population. But leaving particular examples, and 
speaking generally, we find that during the twenty years 
from 1878 to 1897, while the imperial debt has fallen from 
775 to 641 millions, a reduction of 134 millions, the local 
debt of England and Wales has more than doubled itself by 
an increase of 138 millions, and it now amounts to the 
enormous sum of 252 millions, or, allowing for the accu- 
mulated sinking fund, 245 millions sterling. During the 
past twenty years the local debt has increased 120 per 
cent., and the annual amount of local taxation has in- 
creased 77 per cent., against an increase in the population 
of only 23°6 per cent., and in the rateable value of the 
property of only 26°7 per cent. It is not, we think, 
remarkable that with such facts before them the various 
Chambers of Commerce have taken such steps as lie in 
their power to check municipal trading. The Chairman 
of Committees in the House of Commons has already had 
occasion to strike out of private Bills clauses which con- 
templated manufacturing and selling. It may not, 
perhaps, be known that in some cases Corporations have 
actually proposed not only to supply electricity, but to 
manufacture and sell dynamos, lamps—in fact complete 
electrical plant as well. The objections which can be 
urged against such trading are so numerous that it is 
quite impossible to do more than direct attention to one 
or two. 

When a municipal authority undertakes the supply of 
electricity, gas, &c., it shuts out all possibility of com- 
petition. The result is, of course, that the authorities 
can fix the price of the commodity they produce. It is 
almost certain that a company established in the heart of 
the colliery district could supply as we have said, a very 
large area of country with electricity at about 2d. per unit. 
Let us, to be on the safe side, say 3d. But the price of elec- 
tricity in the great Midland towns is now 53d. per unit, and 
it is in the nature of things improbable that it can ever be 
=e at as low a price by Corporations as by out- 
side traders. There is absolutely no reason why it should 
not remain at its present price. The process of manu- 
facture need not beimproved. There is no agency which 
can compel a Corporation to employ the best talent; 
nor is there any stimulus which can induce it to 
adopt the newest and best machinery. In one word, 
the municipal authority is above all those influences that 
work for the consumers’ good when competition comes 
into play. But this is very far from being the worst aspect 
of the case. The opportunities which are opened for indi- 
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they should be resisted. With the example of the United 
States before us, we may well regard with dismay the 
development of municipal trading: We have said that 
it is simply a form of socialism in disguise. To realise 
this, it is only necessary to carry the practice 
in imagination a little further than it has yet 
gone. If the municipal authorities trade on the 
credit of the taxpayer, supplying not only light but 
power, to the exclusion of private enterprise and private 
capital, why should they not push matters a little 
further, and supply bread? That has been tried in 
France. Why not exclude all grocers’ shops from their 
towns, save those belonging to the Corporation? 
An essential characteristic of socialism is the elimina- 
tion of private enterprise. Municipal trading is flatly 
opposed to individual effort, and, indeed, glories in the 
fact. In 1893 Bismarck, commenting on its advocacy 
in Germany, said to a deputation:—‘‘ My fear and 
anxiety for the future is that the national consciousness 
may be stifled in the coils of the boa-constrictor bureau- 
eracy, which has made rapid progress during the last 
few years.” 

There is, further, the great objection that municipal 
authorities, while trading with the money of a community, 
cannot, even if they would, distribute the profits or the 
losses satisfactorily. To take a case cited by Mr. Davies, 
we may name the Sheffield Tramways. The Corporation 
has realised a handsome profit out of the working of 
the tramways, and it proposes to appropriate £12,000 
of this profit to reduce an amount which otherwise 
would have to be levied by increasing the general district 
rate by 2d. in the pound. But the working class who 
live along the tramway route are up in arms at this pro- 
posal. They say that they are practically the sole users 
of the tramway, that a lowering of the district rate means 
hardly anything to them, that the people who will benefit 
by that will be the rich property owners. In fact, that 
such an appropriation of the profits means a stealing from 
the poor to give to the rich. Difficulties of this kind 
crop up at every turn. The manufacturer who uses gas, 
let us say, in large quantities, feels aggrieved because a 
profit is made out of him which goes to reduce the taxes 
paid by a man who is not a manufacturer, and so on. 
Mr. Davies holds, and we hold with him, that Corpora- 
tions are justified in supplying that which they do not 
manufacture, such as water; but that they go entirely 
outside their province as soon as they use the taxes of a 
city or a town for manufacturing purposes. We hold 
that in working tramways and manufacturing gas, munici- 
palities have gone to the furthest justifiable limit, and we 
are glad to see that the country is at last waking up toasense 
of the risk that is being incurred, and is appreciating 
its magnitude. It is no light matter that so able a man 
as the Attorney-General should lend his aid to those who 
would check municipal trading; so competent an 
authority as Sir Frederick Bramwell is strongly opposed 
to it. We rejoice to see that the Chambers of Commerce 
throughout the kingdom begin to speak out, and we 
advocate as strongly as possible the appointment of a 
Parliamentary Committee to investigate the whole 
question. We believe that an overwhelming case can be 
made against municipal trading. The danger is that 
such pressure will be brought to bear on members of 
Parliament that they will check inquiry, and pursue the 
objectionable policy commenced by throwing out on 
Friday night the Bill of the General Distributing Com- 
pany. Weneed not assert that the Bill ought not to have 
been thrown out, but we do object strongly to the reason 
why it was not read a second time, which had nothing 
whatever to do with the merits or demerits of the Bill. 


THE GOVERNMENT TELEPHONE BILL, 


In the House of Commons on Monday last Mr. 
Hanbury moved the following resolution, ‘ That it is 
expedient to authorise the issue out of the Consolidated 
Fand of a sum not exceeding two millions for making 
further provision for the improvement of telephonic com- 
munication, and to enable local authorities to raise or 
apply money for telephonic purposes.” This resolution 
is the forerunner of a Bill shortly to be introduced, and it 
was agreed to and reported to the House. We may 
therefore take it that the Bill, which unfortunately is not 
as yet printed, willin due course be brought forward, and 
if it meets with such a reception as did the resolution, 
there is but small doubt but that it will become law. It 
is difficult to judge of the measure as a whole without 
having read the Bill in its entirety, but one may presume 
that Mr. Hanbury in his speech, when moving the 
resolution, touched at all events on its salient features. 
Judging, therefore, simply from Mr. Hanbury’s speech, we 
gather that the Post-office intends to compete at once 
with the National Telephone Company in the London 
area, which comprises 634 square miles; that a small 
‘subscription of about £3 will be charged, and, in addition, 
a further payment levied for each message sent along the 
wires. By a special arrangement it is hoped to introduce 
a service of express messengers in connection with the 
telephones, so that any one, whether a subscriber or not, 
can use the system. With regard to the municipalities, it 
is intended to permit all those whose populations are over 
50,000, who wish to do so, and who can obtain a licence 
from the Post-office, to work telephone systems on their 
own account, and to allow the borough rates to be used 
for this purpose. 

This, as far as we can gather, is to be the scope of the 
Bill. It has some good points, and also some points to 
which we take decided exception. For a moment let us 
consider the good points. First and foremost, although 
by no means in the way we should have liked to see it, 
a blow is to be struck at the existing monopoly. No 
longer is the National Telephone Company to have 
imperial powers in the domain of telephony. Each city 
or town whose population is over 50,000—an extra- 
ordinary limitation by the way—may compete with the 
National Telephone Company, and apparently with the 
Post-office itself. Further, municipalities may inter- 


communicate, provided they can make private arrange- 
ments as to way-leaves. At first sight this would appear 
to be a more considerable concession than it really is. 
Mr. Hanbury pointed out, if he has been correctly 
reported, that the Government recognised the fact that 
municipalities could not be got to undertake the work 
unless there were some promise that under certain condi- 
tions their plant would be purchased. We fail entirely 
to agree with this statement. We think that there are 
many municipalities which would be only too glad, nay, 
are actually eager to be allowed to provide and maintain 
their own systems. The knowledge that these would 
someday be purchased—perhaps in the near future— 
would have a deterring effect. It would prevent that 
spirit of enterprise which is father to development. For 
the present, we are not considering the question as to 
whether or not municipalities should become trading 
bodies. We are concerned solely with the telephones. 
We do not think that either the Government or the 
municipalities are actually the proper bodies to carry on 
the telephone service. Our opinion on this matter has 
been often expressed. But we consider that almost any 
step which promotes competition would bring about a 
state of affairs preferable to that which at present 
exists. If the Bill becomes law it will, as far as we 
understand matters, be possible for three competitors in 
any one place to enter the list of public favour with 
regard to telephones. There will be the National Tele- 
phone Company, the Post-office, and the municipality. 
We find nothing in the report of Mr. Hanbury’s speech to 
prevent this. We are not prepared to say that this will 
not conduce to better service. We are not entirely satis- 
fied on the point, however, because of the nature of the 
bodies undertaking the competition. It is true that 
municipalities and local bodies generally would, if they 
undertook the work themselves, have no difficulty what- 
ever with way-leaves. They would simply run the wires 
where they desired to have them—the streets belong to 
them, and they can do what they like with them—-so long 
as they do not fall foul of the ratepayers. Without 
any doubt the Government recognises this fact, and 
appreciates, too, that when the time for it to purchase 
comes, if it ever does, the way-leaves would be existent, 
and would save a large expense; for even the Post-oflice 
at the present time has only the right to take up the 
street subject to the veto of the local authority, the veto 
being in its turn subject to appeal. We gather that 
as to this point matters will be in statu quo. Mr. 
Hanbury is sanguine on the point of way-leaves. He 
thinks that there will be a spirit of give and take, and 
that if there is a grant, on the one hand, of way-leaves, 
there would, on the other hand, be a consent to free inter- 
communication. There is no doubt about the Govern- 
ment’s intention with regard to free communication. 
It is positively stated in the report of Mr. Hanbury’s 
speech that it is an absolutely essential condition to 
impose. There will also be a limitation that the com- 
petitors do not impose terminals on one another or 
against the Post-office. 

The question of way-leaves is, of course, one of the 
most important of all the problems in connection with 
telephonic communication. There is naturally an objec- 
tion on the side of the roadway authorities to anyone 
and everyone being permitted to pull up streets, but this 
does not justify the dog-in-the-manger attitude taken up 
by some, by which they have really only cut their noses 
off to spite their faces. Be this as it may, the present 
Bill certainly contemplates the abolition of this aspect of 
the case. As to what the ulterior motives of the Govern- 
ment may be nothing can, of course, be prophesied with 
certainty. It certainly looks to us as P si it desired 
to get as many people to work on the telephones as 
possible, and save the expense of carrying out the work 
itself, and then purchase “all that is good and useful ;”’ 
that is to say, just pay its own price for possibly an 
incomplete system. We may be wrong, but this con- 
viction is forced upon us. 

We cannot possibly agree with the impression which 
seems to be very wide-spread, that if once the Govern- 
ment can obtain direction of the telephone service all 
trouble will be at an end. It will not be. Is it likely 
that, if a company—desirous of working at a profit, and 
knowing that the further its business extended the more 
the profit—has not been able to produce a better service 
than that which exists, the Government without 
the fear of shareholders before its eyes can do any 
better? We have maintained all along that for a good 
service it is necessary to have competition open to 
everyone without restriction. The question of way- 
leaves would settle itself. Each locality, in consideration 
of facilities and lower rates, would be willing to grant 
them. We could not have expected, however, to have 
had this all at one time, and though we are by no means 
satisfied that everything proposed by the Bill is going to 
work as smoothly as Mr. Hanbury evidently con- 
gratulates himself that it is, we are inclined to welcome 
anything which aims at competition. It must be fair 
competition, however. There must be no favouritism of 
any description, and in this connection there is a weighty 
point to be considered. The Post-office is still to have the 
right of granting licences. Now, mark what this means. 
Suppose the Post-office does grant the licences. We are 
led to believe that there will be no difficulty put in the way 
of municipalities of sufficient size, and that, in fact, it will 
not be necessary for them to have provisional orders, 
should they desire to possess telephone services. Is the 
Post-office then going to claim 10 per cent. of the 
revenue, or is it going to waive this in the case of the 
municipalities? In either case injustice will be done in 
our opinion. If the 10 per cent. be claimed from the 
municipalities which yet may have to compete with the 
Post-office, we consider that an injustice is done, as will 
be the case of the Post-office competing with and under- 
selling the National Telephone Company, and still take 
10 per cent. of its revenue. If, on the other hand, the 
10 per cent. be remitted in the case of municipalities, 





then it would be unjust to the National Telephone 
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Company to have to compete with bodies who coulg 
afford to undersell it. Here is, then, an Opportunity for 
wiping out the system of licence, which is the bane of 
the whole service. Each could start on a fgir 
basis. If the Post-office is to come into the field 
bring it to the same level with its competitors, 
There will no longer be the excuse that the tele. 
graphs will suffer. The revenue which would be 
obtained from the telephones would make up for any 
deficiency. We consider that this question of licensine 
should be met resolutely, and its abolition at once deter. 
mined upon. If not, then we think that injustice wil 
be perpetrated, and on a question of this kind we are 
bound to uphold the standard of fair play. 


CHILDREN IN FACTORIES. 


Our sympathies were entirely with Mr. Robson jn 
moving the second reading of the Education of Children 
Bill, which is to have the effect of increasing the age at 
which children can leave school from eleven to twelve 
years, and we are glad to find that this measure has been 
passed by 317 votes against 59. The wonder to us is 
that Mr. Whiteley and Major Rasch, who opposed this 
Bill, could find half a hundred voices to back them, 
Mr. Whiteley’s contention was that the effect of such 
a law would be unfair to Lancashire, which, as the centre 
of the cotton-spinning industry, and consequently of child 
labour, would have to bear the brunt of this increase jn 
educational latitude. We do not think that it matters 
in the least whether such is the case or not. ‘The law is 
a just one in itself, and is designed to mitigate a crying 
evil, and it is only right and natural that it should press 
hardest on those localities where that evil has hitherto 
flourished most extensively. That a child of eleven 
years of age should be made by inconsiderate parents to 
work for six hours in a cotton-spinning or any other 
factory, and then be expected to be fit for two or 
three hours’ schooling, does not fit in with present 
day civilisation. In many continental countries the 
minimum educational period is longer than in Great 
Britain, and apart from the question of ordinary hu- 
manity, we cannot logically suppose that any saving 
that we may effect now by employing cheap child labour 
could compensate us for the loss we should most certainly 
suffer in the future were we to allow our working popula- 
tion of the next generation to be less well educated than 
that of France or Germany. 

We are frequently told that the Germans are taking 
our foreign trade, and no doubt those who would still 
crowd our workshops with children have little difficulty 
in deducing a plausible argument therefrom to bolster 
up their point of view. But it is not to child labour that 
we should look for the maintenance of our industrial 
prestige and prosperity, but to a new generation of work- 
ing men who, being better educated than at present, will 
be more capable of understanding the problems which go 
to make up the labour question in which they are so 
vitally interested ; and who, not having been robbed pre 
maturely of the advantages of education, and plunged 
into the unhealthy atmosphere of a factory at too tender 
an age, can work with greater intelligence, and, conse- 
quently, to more advantage than at present. Finally, 
we must look to the increasing and perfecting of our 
labour-saving appliances to keep us at the top of the 
industrial tree. 

Major Rasch, who seconded the opposition to this Hill, 
had a shade more reason on his side than had Mr, 
Whiteley, the initiator of that opposition, as his objec- 
tions were raised on account of the effect that the law 
would have on the agricultural labouring classes. Of 
course, there is no objection from a physical point of 
view to the outdoor work done by children in farming 
and kindred occupations; possibly, life in the open air is 
more healthy than sitting studying in the school-room ; 
but then comes in the question as to whether, at the pre- 
sent day, we have the right to withhold the advantages 
of a reasonable education from any section of the com 
munity. We have rather got into the habit of taking it 
for granted that the agricultural labourer should require 
less education than other people. But where is one to 
draw the line in these cases? We cannot, and do not 
wish to get away from the fact that it was high time for 
a Bill of this sort to be passed. 


AN APPENDIX TO THE SOUTH WALES STRIKE REPORTS. 


WueEn all had been said of the effects of the South 
Wales strike on the revenues of the local railways, and 
due allowance had been made for the losses suffered by 
the various industries dependent on the stability of the 
coal trade, it was evident that only a portion of the 
damage wrought by the five months’ deadlock was 
accounted for, and that a far more important bill of costs 
had yet to be handed in. This further debit account 
would have to come from the colliery companies, and all 
the mines worth mentioning are in the hands of com- 
panies to-day; but in the nature of things these concerns 
cannot, as the railways do, present half-yearly reports, 
and it is only now that the disappointing reviews of a 
disastrous year are gradually coming to the light. To 
the superficial observer, no doubt, the coalowners were 
enjoying good times from January to April, and unques- 
tionably still better conditions awaited them when 
work was actively resumed in September. In the first 
period, however, the long - contract system—twelve- 
month contracts at the low prices ruling in 1897 
—deprived them very considerably of the advantages 
the higher prices at the beginning of 1898 would 
otherwise have produced. In the latter period it may be 
taken for granted that profits, and in some cases large 
profits, were made between the middle of October until 
well on into December, or, say, two months ; and then the 
foreign customer became peremptory, and the long 
contracts again, to vary a homely phrase, robbed the 
gingerbread of its gold. A few of the annual reports are 
so far unpublished ; but, of those issued to the shareholders, 
our own information enables us to say that they are of a 
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‘ve character, and that if the cost of the strike 
representaw nn as Sir John Llewelyn, M.P., estimated, 


oe ceniot proportion must have fallen upon the owners 


iery erty. 
- pore fs, vote Company, the largest and most typical 


i anshire coalfield is probably that of Messrs. 
= ope eax, Limited. The Ocean stock is held in 
ae hands, anda curious publicis denied the opportunity 
f learning how that vast concern weathered the storm 
¢ last year. Messrs. D. Davis and Sons’ property is worked 
: a capital of £215,000, £160,000 being debentures, for 
‘he gradual liquidation of which provision is made, and 

ortion of which appears to have been redeemed. 
The undertaking comprises, besides mines in the 
Aberdare valley, four or more pits in the Ferndale 
valley, the older sinkings dating thirty years back, 
but all of them yield the “best Cardiff” brand of smoke- 
Jess steam coal. The collieries have given more than 
one fortune to the original adventurers; they are still 
regarded as among the best, and inferentially the most 
ofitable, in South Wales. But, to quote the directors’ 


= sort, * The result of the year’s working is that, after 
viding for the debenture interest paid on the 1st of 
fone last, there is a loss of £16,885 14s, 3d. to be 


carried forward to the current year’s account.” It has 
been pointed out that the company probably lost a further 
considerable sum on demurrage account, but this is not 
mentioned in the report, and as the annual meeting of 
shareholders last Tuesday was held in private, the truth 
of the statement cannot be ascertained. It is the 
custom in South Wales apparently to hold the ordinary 
meetings in camera, and the practice is not without its 
inconveniences, since the proprietors are scattered all 
over the country, and those unable to spare the 
tim2 for a journey to Cardiff can gather no other 
information than is contained in the meagre state- 
ment of accounts in the report. Next, take the 
Albion Coal Company, a much smaller corporation, with 
a working capital of £77,000, £55,000 being debentures. 
It paid 74 per cent. and 10 per cent. in the two halves 
of 1897. For 1898 a loss is shown of £1735 19s. 2d., 
and after deducting the amount brought forward from 
the previous year, £455 7s. 5d., a debit balance of 
£1250 11s. 9d. is left to be carried forward to 1899. It 
is unnecessary for the present purpose to multiply 
instances. With exceptions to be noticed presently, 
er uno disces omnes may be used, as a rule, in reference 
to the reports of the companies included in the Coal- 
owners’ Association on the working of the sinister year. 

The directors of D. Davis and Sons speak for most of 
the others when they say that, apart from the entire 
stoppage of trade, the insane strike involved the com- 
pany in many other ways in a heavy expenditure and 
loss. It is as true of every mine asit was of the Davis’s 
pits that ‘the collieries and staff had, of course, to be 
maintained during the strike, and when it terminated the 
condition of the collieries was necessarily such as to 
cause a serious increase in the cost of working for some 
considerable time.’ And with regard to the chief 
collieries in the district, the statement in the same 
report can be accepted as of general application, that 
‘the whole of the actual loss, and some further expendi- 
ture, which it is estimated may fall on the company as a 
consequence of the strike, have been included in the 
accounts.’ The assurance had been anticipated in this 
column when we commented two months ago on the 
very much brighter prospects of the current year. All 
the important collieries comprised in the Association 
could claim to begin 1899 with a clean slate, saving only 
the old and low-priced contracts, and those are rapidly 
running out. The inexcusable and quite abortive five 
months’ struggle, in fact, swept like a sudden and pass- 
ing storm across an uprising industry. To those who 
have good memories, there are omissions in these 
colliery reports which are as conspicuous as they are 
edifying. This time last year the coalowners, unaware 
for the moment of the deadlock which was impending, 
were lamenting that the main cause of increased 
expenditure and diminished profits would arise out of the 
Home-office rules regarding lamps and explosives, and 
the (then) dreaded operation of the Compensation Act 
coming into force in July. It does not affect the merits 
of their complaint against bureaucratic intervention to 
say that the extra cost of the lamp supply, or the diffi- 
culty of persuading the pitmen to use only the higher 
explosives, are not included, in any of the reports we have 
seen, as incidents tending to increase the cost of produc- 
tion. Norcan the unfortunate Compensation Act be said 
to have made much difference in the profit and loss 
account, so far as South Wales coal mining is concerned. 
The echo of every directorial regret is confined to the 
strike, and nothing but the strike, and these regrets are 
happily, and justifiably, counterbalanced by the promise 
of a positive improvementin profits and dividends, or, as 
Davis and Sons’ directors say, and the rest in other 
words repeat, ‘at present, there is every prospect of 
regular work and remunerative prices.” 

There are exceptions, as we said, to the general run of 
doleful stories which the colliery reports present. North’s 
Navigation manages to pay 2} per cent. on the ordinary 
shares the same as in the previous year, and the full 
10 per cent. on the cumulative preferences, carrying a 
balance of £4250 to the next account. As the output of 
the collieries was reduced from 1,011,826 tons in 1897 
to 621,467 tons, the distribution may fairly be described 
as remarkable. One cause is possibly explained in the 
statement that ‘the directors succeeded in making satis- 
factory arrangements with their buyers for the extension 
of time for the delivery of coal under contract at the 
commencement of the strike, a considerable quantity of 
which remained undelivered on December 31st last.’’ 


Another reason for making every effort to maintain the 
previous year’s dividends may be found in the announce- 
ment of a new issue of Five per Cent. Debentures, not 
exceeding £100,000, to provide additional working capital, 
and pay off the old Six per Cent. Debentures, amounting 
to £35,000, The Great Western Colliery also pays the 





full 10 per cent. on its preference shares and 2} per cent. 
on its ordinary against 5} per cent. in I897, and this 
notwithstanding that the yield of coal fell from 720,926 
to 413,648 tons. The Penrikyher Company acknowledges 
a small profit of £1655, whieh, with the amount brought 
forward, leaves a balance of £8456. Out of this sum 
2} per cent. is paid on preference shares up to December 
31st, 1897, but nothing is distributed on preference or 
ordinary for last year. 

There are colliery companies standing aloof from 
the Monmouthshire and South Wales Coalowners’ 
Association, and yet enjoying all the advantages 
of its deeds and its conflicts. They refuse to 
be bound by its somewhat elastic rules; but they 
follow and share the benefit of every action of the 
Conciliation Board and the Sliding Scale Committee 
in the matter of the adjustment of wages. These 
non - associated collieries were able to keep their 
miners in full employ during the five months in 
which the associated collieries were idle, and they 
ought to have reaped a golden harvest. The affairs of 
the Newport-Abercarn and other independent under- 
takings need not detain the student of opportunism in 
colliery operations, unless he cares to reflect upon their 
chequered fortunes in the past, and to wish their share- 
holders a better return for last year than in the many 
empty years which preceded it. The most notable 
example of the colliery concerns which made hay while 
the sun shone, and at the same time contrived to 
influence the sun as to the direction of its rays, is the 
Cambrian Colliery Company, of which Mr. D. A. Thomas, 
M.P., isa managing director. The tactics of Mr. Thomas, 
in the days before the strike, are doubtless well remem- 
bered ; his advice to the colliers to endeavour to limit 
the vend; his encouregement of their hare-brained idea 
that they should have a share in the control of the 
selling price; his strange attitude at the critical point of 
the negotiations for a suspension of hostilities; and his 
extravagant attack upon Sir William T. Lewis—these 
eccentricities have already been criticised when they 
were not beyond or beneath criticism. From the direc- 
tors’ announcement to their shareholders, it is clear 
that the Cambrian Company passed through the five 
months’ ordeal.triumphantly. While other pits were idle 
its mines were working double time, clearing off old con- 
tracts, and also reaping a rich profit out of the famine 
prices prevailing at the ports. There was a profit of close 
on £100,000, and sufficient after meeting all other calls to 
divide 10 per cent. on the ordinary shares. But what 
appears to have amazed and amused South Wales chiefly 
is the unusual sequel. The ordinary shares were retained 
by the vendors—the owners who sold to the Cambrian 
Company—and soon after the declaration of the dividend 
some of the vendors offered £40,000 worth of these 
securities for sale by private tender at £1 premium. It 
was an astute stroke of business, though in less respect- 
able hands such a method was obviously open to many 
flagrant abuses. It setms to have been attended by 
success, the shares being applied for twice over at prices, 
it is said, ranging up to £13. 
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ENGINE-ROOM ARTIFICERS. 


WE are very sorry to see that the Admiralty have failed to 
grasp the importance of the part played in our Navy by the 
engine-room artificer. In the first place, the Admiralty 
have done all that was possible to reduce the number of 
engineers, and the reply to remonstrances has always been 
that the engine-room artificer, being a very superior kind of 
man, was able to take the place of the engineer. But the 
Admiralty has been almost from the first in difficulties, and 
they have had to make concession after concession in the 
endeavour to capture competent artificers. While trade was 
quiet men could be obtained, but of late trade has been any- 
thing but quiet, and men have been scarce. Instead of 
fairly competing in the open market for men, the Admiralty 
have taken the reprehensible course of lowering the standard. 
The following extract from an Admiralty order, dated 
February 24th, 1899:—“*. .. . With a view to attracting 
more candidates for this rating —E.R.A.—their lordships have 
decided to reduce the qualifications required of all recruits. 
... . When sufficient candidates present themselves pre- 
ference should be given to those who are fully qualified as 
required by the regulations. Candidates who are entered 
without possessing the full qualifications are to receive 
technical instruction in the Dockyard Reserve Workshop 
before being drafted to sea.” Now it seems to us that if a 
man is not fairly competent at the end of his apprenticeship, 
the chances are that he has mistaken his vocation, and never 
will be competent. Whether this be so or not, it is at 
all events certain that he will not have much chance of 
learning anything in such a small establishment as a dock- 
yard reserve, which must not be confounded with a dock- 
yard. The main result of the whole affair appears to be that 
the Navy will get, instead of the best, the worst workmen 
available. Under the circumstances, the numerous break- 
downs of which we hear so much seem to be easily explained. 


THE PLASTERERS’ ‘ LOCK OUT.” 


Last week we pointed out that the Central Association of 
Master Builders, in spite of its very comprehensive title, has 
been, as a trade organisation, usually quite incapable of 
showing a solid front in times of labour crises. It would 
seem, from events that have taken place within the last few 
days, that matters have not mended with them in this 
respect, and that they are as powerless adequately to resist 
the unions in their trade to-day as they have been in the 
past. Taking London alone, we are told that out of 3850 
members of the Plasterers’ Union 800 have been locked out ; 
whereas the returns from the provinces are as a rule even 
more meagre. In fact, in some localities the master builders 
have refused point blank to work in with the Central Asso- 
ciation at all. To attempt a lock-out under such conditions 
can only be futile in the extreme. It is even more detri- 
mental to the interests of the trade than is a hotly- 
contested strike; for while it presents nearly all the 
disastrous features to be met with in a real strnggle between 
capital and labour, it has not the one redeeming feature pos- 
sessed by a hard-fought labour war, viz., that when it is 
over a decision of some sort is reached. Itis, of course, 





dangerous to prophesy in these matters, but we cannot see 
how by any conceivable process the present lock-out can 
result in any decisive manner. It may, and will, cause a 
good deal of inconvenience and expense to both sides—it may 
drag on a miserable and half-hearted existence for some time 
—and it will undoubtedly enhance the bitterness of the 
relations between master and man; but that it can havea 
decisive issue in the way of defining their relative standings, 
or in solving any of the problems which are supposed to form 
the basis of the dispute, seems to be out of the question. 
Without going into the matter of right and wrong, and after 
excluding all false sentiment from the question, we find, to 
put it in plain and brief language, that the masters said— 
‘‘There are abuses in our trade which must be done away 
with, and we are going to lock-out the union men until this 
has been effected.” e union replied, ‘‘ We will resist this 
policy.” The Masters’ Association then declared a lock-out, 
and certain of its members were loyal enough to take action. 
The result of this has been that the few men thus thrown out 
of work at one factory took work in another, where the 
masters were less loyal. The “ knobstick ’ masters absorbed 
the lock-out hands of the loyal firms, and if we are to believe 
what the Central Association tells us, the “‘ knobstick’” men 
came over to take work in the shops of the Associated 
Masters. The plasterers, therefore, are not striking or being 
locked-out, in the proper sense of the word, but are merely 
playing at ‘‘ puss-in-the-corner,” a childish game which, when 
indulged in by grown-up people in a trade dispute, is as 
expensive as it is foolish. The masters undertook to do, and 
are now engaged in pretending to do, what they cannot carry 
out, and the union are letting them keep up this farce, play- 
ing, on their part, a game of bluff, in which the most osten- 
sible idiotic move has been the threat that they were 
about to start a co-operative-trade-union-master-plasterers’ 
association, which was done for the purpose of frighten- 
ing the Central Masters’ Association. The whole thing is a 
pitiful affair, which should never have been entered upon by 
one side or the other. 


THE ENGINEMEN’S DISPUTE IN THE MIDLAND COALFIELD. 


THE dispute in the Midlands over the eight hours’ 
day for enginemen and firemen has arrived at an acute stage. 
The Derbyshire and Notts Enginemen and Firemen’s Union 
asked the colliery owners to meet a deputation to discuss the 
question of an eight hours’ day for winders, and, where 
practicable, a ten hours’ day for other enginemen and firemen, 
and a rise in wages. This appeal is supported by the 
Derbyshire Miners’ Association, and the men are now waiting 
the reply of the masters. A second ballot of the members on 
the question of tendering their notices has now been 
completed. An examination of the returns last Saturday 
showed that the first ballot in favour of giving notice has been 
confirmed. If things go to the worst, this action will be a 
grave business for the miners in the two counties. Thousands 
of colliers will be thrown out of employment, as it will be 
almost impossible to obtain skilled workmen to manage 
the engines and to take charge of the boilers. It is on behalf 
of the winders that the present agitation has been started. 
They are certainly a very responsible body oi men, for upon 
them to a large extent depends the safety of those who descend 
and ascend the shafts. Unless an amicable arrangement is 
come to, there seems trouble ahead in the Derbyshire and 
Nottinghamshire coalfield, for the men, it is evident, would 
strongly object to be hauled up and down by people of whose 
capacity to hold the levers they had any doubts. It is upon 
this, no doubt, that the Union is depending as a strong 
argument to obtain their demand, and we have not up to the 
present time had any indication of what steps the employers 
intend to take. Their difficulties are admittedly great, for, 
in addition to the two advances in wages now close upon 
them, they have had the cost of output increased by the opera- 
tion of the Workmen’s Compensation Act, and then on the top 
of these drawbacks comes the other now being contended for, 
decrease of working hours and the increase of wages for 
the work. 


THE BARKING BOILER EXPLOSION. 


THE Commissioners appointed by the Board of Trade to 
inquire into the explosion which occurred on Saturday, 
January 6th, at the works of Messrs. Hewett and Co., at 
Barking, gave their decision in the Barking Town Hall on 
Saturday, the 4th inst. Fourteen questions had been sub- 
mitted to the Commission by the Board of Trade, all bearing 
upon the explosion and the circumstances attending it. The 
Commissioners found that the explosion was brought about by 
over-pressure of steam only, and that the over-pressure of 
steam was caused by the safety valves being screwed down too 
tightly. The Commissioners were further of opinion that the 
cock leading to the pressure gauge must have been obstructed, 
and that, further, the deceased Mr. Burness, though a man 
fully competent to adjust safety valves, was yet doing what 
should not have been done. He screwed the valves down 
when told to adjust them to 60lb., whereas they were 
originally set at 70 lb., and he should have slacked them out. 
The Commission was of the opinion that leaks had occurred 
which had deceived Burness, who imagined that the valves 
were lifting, and, further, that it was this screwing down of 
the valves which had caused the explosion. The Court 
attached no blame either to Mr. Robert Muirhead Hewett, 
or Mr. Donald Gordon, or to Mr. H. Holt, but they held that 
Messrs. Hewett and Company were to blame for not having 
properly experienced men as managers of their works, thet 
the neglect to have such managers conduced to the accident, 
and that therefore Messrs. Hewett and Co. were responsible 
for the negligence of Mr. Burness, which was the immediate 
cause of the explosion. 
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OUR EMPIRE. 





AN extremely interesting and carefully-prepared paper on 
the subject of ‘“‘ The Relative Growth of the Component Parts 
of the Empire,” was read before the Royal Colonial Institute 
on the 14th of February, by Sir Robert Giffen, K.C.B., F.R S. 
This paper deals with, and has as an appendix, tables giving the 
total area, population, revenue, customs, public debt, imports 
and exports, of practically every British possession, and 
as the author puts it, Egypt and the Soudan are added 
to the tables, pour mémoire. 


For the sake of the com- | 


parison of progress the years 1871 and 1897 have been | 


taken. 
their method of arrangement. 
which deals with area and population. Here we see at a 
glance that the total area of the British Empire in 1897 was 
11,537,510 square miles, that the area added since 1871 is 
2,854,690, of which 1,341,720 have been added in Africa alone. 
Then as regards population, in 1871 this was 282,450,000, 
while in 1897 it was 407,410,000, an increase of 44 per cent., 
and soon. In every case the increase or decrease is given in 
percentage, and some useful information can be obtained 
from study of the figures. 
Kingdom, for example, has increased 26 per cent. since 1871, 
its revenue 52 per cent., and its imports and exports 23 per 
cent. The Colonies, as would have been expected, are found 
to progress faster in every respect than the mother country 


The peculiar interest of these tables is to be found in 


The population of the United | 


In British North America, for example, the increase of | 


population has been 41 per cent. since 1871, the revenue has 
increased 86 per cent., and the imports and exports 45 per 
cent. ; while the figures in the case of Australasia are 126, 
165, and 112 per cent. respectively. It has to be remem- 
bered, however, that whereas the population of the United 
Kingdom is some 40,200,000, that of British North America 
is only 5,400.000, and of Australasia only 4,480,000. 
Remarkable figures as to the growth of population of the In- 
diak Empire are given. At the beginning of the century there 
weré scme forty to fifty millions; now there are 300,000,000 
of inhabitants, of which 
since 1871. This is tremendous, and is alarming when we 


73,000,000 have been added | 


consider that the resources do not increase proportionately, | 


andjone cannot wonder that there is occasional famine. As 
to gar Empire in Africa, Sir Robert Giffen says that when 
thgévents of the present generation pass into history the 
mf&gnitude of the achievement will become even more 
evident than it is now. ‘We can,” he says, “hardly 


realise as yet the responsibilities and possibilities involved, | 


or how much the change affects our general position in 


the world.” Here we have an area of 3,000,000 square miles | 


and 34,000,000 inhabitants, or, counting Egypt and the 
Soudan, an area of 4,000,000 square miles and 50,000,000 
inhabitants. The imports in 1871 were £1,050,000, in 1897 
they were £5,548,000, an increase of 428 per cent., while the 
exports increased from £1,505,000 in 1871 to £5,261,300 in 
1897—or 249 percent. Sir Robert, in company with many 


others, evidently expects great things from Africa; and, | 
indeed, it is a most promising possession, and each year as it 


passes finds it more and more so. 


Possible dangers to the British Empire from France, | 


Germany, Russia, and the United States are discussed, but as 
a net result Sir Robert considers that, for the present at 
least, the British Empire is not in any real danger, and his 


great reason for this is that each of these Powers has its own | 
internal troubles, and there seems no immediate coalition. 
“ Still,” he adds, “‘ the conditions of our Empire, looking at | 
friction cone connection with the continuously rotating | the lever through an angle of- 180 deg. will give a transverse 
| worm wheel, so that by tightening up the cone by means of | motion to the slide C, and the work which it carries. 


the existence of all these Powers, is seriously different from 

what it has been, and the next two or three generations will 

en much to do in adjusting our relations with co-ordinate 
owers.”” 








We are informed by the secretary of the Institution of 
Electrical Engineers that, as a very large number of members and 
others failed to gain admission to the meeting on March 2nd, 
Mr. Marconi has kindly promised, at the request of the Council, 


| 


to repeat his lecture and demonstration on Thursday, March 16th, | 


in the theatre of the examination hall, on the Victoria Embank- 
ment, adjoining Waterloo Bridge. Up to 7.45 p.m., admission 
will be only by tickets, to be obtained by members on appli- 
cation to the secretary, 


IMPROVED PROFILING MACHINES. 


THe largely extended manufacture of bicycles has been the 
cause of many improvements in machine tools for facilitating 
and rendering as nearly automatic as possible the production | 
of highly-finished details of which the cycle is composed. | 
The want of such a tool for milling profiles led Messrs. | 


Webster and Bennett, of Coventry, to give some attention to | 
the subject, and the result has been a highly creditable | 
machine, of which we append a somewhat brief description 
with illustrations. In addition to the general view repro- | 
duced from a photograph, Fig. 1 shows a plan, Fig. 2 an | 
end view, and Fig. 3 a detail viewof this machine. Although | 

| 


Taking for example Table A, | originally designed for the use of cycle makers, in whose | 


hands it has received a thorough test in producing repetition | 
work, engineers have more recently taken it up somewhat | 
largely for milling common forms, such as hexagonal and | 
octagonal nuts, glands and similar details. For this kind of | 
work it has the advantage that only one setting of the object | 
is required ; the machine being started continues to operate | 
until the finished product is arrived at. It is stated that a 
youth can attend to three heads, and although no dividing | 
apparatus is required, yet nuts produced on the machine are 
finished correctly to angle. | 
As will be seen, the machine is of the horizontal pattern, | 
being practically a lathe, the milling tool being chucked in | 
the spindle of the fixed headstock. Upon the bed is | 
mounted a saddle A, and upon this saddle is carried a traverse | 
slide C, upon which again is mounted the headstock, whose | 
spindle D receives its motion by means of worm wheel gearing | 
EF, which is driven by pulley B, belted in the ordinary | 
manner from a countershaft. The spindle is driven by a | 


Fig.!. 


the hand wheel N—Fig. 1—the spindle is driven, or vice versd, 

while in cases where required the resistance offered overcomes 

the driving force of the cone, and the spindle thereby ceases | 
to revolve. Tothe front end of the spindle is chucked the | 
piece of work to be operated upon, and which is illustrated, 

for instance, in Fig, 1 as a clip G for a bicycle head. Also on | 
this same spindle is carried the former H or cam of the shape | 
or profile necessary for the required profile upon the work. | 
Upon the frame bed is rigidly but adjustably secured a | 
bracket J, upon which is further mounteda roller; the former | 
orcam is kept firmly up against the roller by means of a | 
weight J and chain. By means of the former or cam pressing | 





| employed, whilst at the same time the object to be shaped 
| receives a rotary motion by means of the worm wheel as 
| before stated, and thus the object is brought into contact 


with the revolving milling cutter chucked to the headstock 
spindle. In some cases, according to the shape of the wok 
in hand, a compound motion may b2 imparted to the work, 


+ 
Fig.2. 
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| that is to say, a cam surface may be used upon the face of the 


cam, from which a longitudinal motion is given to the work, 
coincidental with the transverse motion or independent of 
it. In other cases the shape desired may be such that when 
passing certain points 
there may be some 
danger of breaking the 
former and the roller 
and cutter. To obviate 
this a contrivance is 
adopted by which, for a 
given period, rotation 
ceases and a lateral 
motion imparted, or a 
combination of both, as 
the case may be, accord- 
ing to requirement. 

An instance of this 
| sort is shown in Fig. 3. 
To obviate the breakage 
of the former or cutter 
the worm wheel F is 
provided with a device 
shown, whereby a tendency is produced to arrest the rotation 
of the spindle D. This device consists essentially of a pin 
which engages with a 
bracket in such a way that 
the slide C, and all that is 
carried upon it, is com- 
pelled to yield forwards 
owing to the pull of the 
weight J', and so the neces- 
sary sliding motion, indi- 
cated by the lower arrow in 
Fig. 3, is effected to allow 
the tool to pass over the 
shoulders on the object 
being operated on. In 
operations where it is 
desired that at a certain 
period the rotation of the 
object should cease, ,the 
clutch mechanism M can 
be brought into action by 
means of the forked lever 
O, operating through the 
medium of a pin-and-slot 
arrangement PP}. There 
is further provided a lever, 
shown in the general view. 
This lever has for its object 
the removal of the work 
away from the cutter in 
case it is desired to take it 
out forany reason. On the 
end of the lever is a cam 
which comes into contact 
with a stop on the slide C. 
so that the movement cf 
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From the above description it will be seen that an almost 
endless variety of irregular profiles can be made auto- 
matically, hence the machine shoohl fill a want felt in maby 
shops where repetition work is a feature. 








Roya InstrtvuTION.—The Friday evening discourse, this even- 
Professor H. 


ing, ison ‘‘ Measuring Extreme haw oa ag by : 
L. Callendar, F.R.S.; that on March 17th is on ‘The moors 
Fish of the Nile,” by Professor Francis Gotch ; and that on Mare 


up against the roller the saddle slide with the work is moved | 24th on “Transparency and Opacity,” by Lord Rayleigh. 
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QUICK-FIRING FIELD GUN CARRIAGE. 


Tur characteristic feature of the field carriage illustrated 
pelow consists in the method of taking up the recoil. All 
arts of the carriage are free to recoil except the hydraulic 
Pafier A B, in Figs. 1 and 2, which is placed between the side 
cheeks of the tral. The front end of the buffer piston is 
attached to the front end of the carriage, and a strong 
spade is fixed to the rear end B of the hydraulic cylinder. 
tthe cylinder is further connected to the trail by chains. 
Around the part of the piston-rod which projects outside the 


fact that all parts of the mounting, except the cylinder, are 
free to recoil, 

The breech mechanism is opened or closed by the hori- 
zontal movement of a hand lever A—Figs. 4 and 6—so that 
the same action rotates, locks, or unlocks the breech plug B 
— Figs. 4, 5, and 6—and swings it around the pivot on which 
it is mounted. The arrangement consists of a link, one end | 
of which is pivoted on a pin projecting from the rear face of 
the breech plug, so that the link works in a plane parallel to 
the breech face of the gun; the other end of the link is | 
pivoted to a short crank which is mounted on the plug 








face to the muzzle being 5ft. 10-15in. It is constructed with 
a strong inner tube, round which wire is tightly wound, the 
tension varying in successive layers according to the method 
usual in the manufacture of these guns. The wire extends 
over the chamber and that portion of the bore where the 
highest pressures are experienced. The wire is then covered 
by a steel jacket, which extends the whole length of the gun, 
and is connected by shoulders to the inner tube at the chase 
and muzzle. At the breech end a bush is screwed into the 
jacket, holding the inner tube in position. The bush is 
screwed internally to receive the breech plug of the 




















Fig. 1—VICKERS 76:2 MM. Q.F. FIELD GUN 


hydraulic cylinder is placed a powerful spring, so that when 
the rod is forced into the cylinder the spring is at the same 
time compressed. Fig. 1 shows the brake at full length, 
before action beneath the trail. Fig. 2 shows the brake com- 
pressed at the instant after recoil. 

The trail is of special form and length, so as to slide freely 
back and obviate all “‘jump” on firing. The spade is forced 
into the ground, thereby arresting all movement of the 
cylinder rearwards ; but the trail, being free to move to the 
rear, forces the piston-rod into the hydraulic cylinder, 
thereby displacing the liquid, at the same time compressing 
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carrier, and around the boss of this crank are formed skew- , 
gear teeth. The hand lever for actuating the breech | 
mechanism is pivoted on the plug carrier, and moves in a 
plane at right angles to the breech face of the gun. Around | 
the boss of this hand lever is fitted a skew-gear wheel, which 
gears with the skew-gear teeth, formed on the boss of the 
crank. The whole is arranged and proportioned in such a 
manner that when the breech is closed the hand lever lies 
close up to the breech face of the gun—see Figs. 4 and 6— 
also the centres of the link and crank are so arranged that 
when the breech is closed the centre lines of the link and 


Fig 3 
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76°2 MM. Q.F. FIELD GUN—SECTION 


the powerful spring. After the energy of recoil has been 
absorbed, the part stored up in the spring serves to run the 
gun forward into firing position again. The gun is connected 
by trunnions to the top carriage C, which is pivoted to the 
front part of the trail, so that it can be trained through an } 
arc of 6 deg.—i.e., 3deg. on either side of the axis of the 
mounting—thus permitting of small adjustments in laying 
without any movement of the trail. 

If required, the hydraulic buffer can be removed in about 
one minute. The mounting may then be used as an ordinary 
field carriage, and the recoil, which will then be about 7ft., 
being checked by means of ordinary shoe brakes applied 
to the tires of the wheels. A rate of fire of twelve aimed 
































BREECH MECHANISM 


rounds per minute may be obtained with the use of this | 
mounting. 
_ The advantages claimed for this system are :—(1) An effi- | 
cient method of absorbing the energy of recoil, and returning | 
the gun to the firing position without disturbing the laying, | 
and without subjecting the mounting to any excessive strain. 
(2) The combination of a quick-firing gun with a light con- 
struction of mounting, which is due to the length of recoil 
and to the mass of the recoil parts, (3) A quick-firing | 
system _Suitable for all service conditions. (4) Simple | 
and efficient means for traversing and elevating, without 
having to move thetrail. (5) The lightest possible type of 
mounting, by which its “ mobility on service ” is not lost in | 
combination with a field quick-firing system. This result is | 
entirely due to the distance allowed for recoil, and to the 
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crank form a nearly straight line, the pivot joint of the link 
and crank being a little past the dead centre, thus forming a | 
locking point. This arrangement of centres and pivots, | 
together with the relative lengths of the link and crank, 
provide great power when opening or closing the breech. On 
swinging the hand lever away from the gun when opening | 
the breech, the crank moves the link past the locking centre | 
a short distance without causing any perceptible movement | 
of the plug. The further movement of the hand lever causes | 
the crank to turn, and by means of the link rotates the plug, | 
at first very slowly—thus obtaining great power—and then | 
more rapidly until it becomes unscrewed, the carrier then 
moves with the lever swinging the plug clear of the gun. 
The firing gear is arranged for firing by electricity or with | 
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BREECH MECHANISM—SECTION 


percussion tubes, and is operated by the link of the 
mechanism, so that at the first movement to unlock the 
breech plug, it becomes impossible to fire the gun. An 
extractor C, Fig. 5, is fitted to this firing gear, which auto- 
matically ejects the empty tubes during the opening of the 
breech mechanism. A retaining catch, automatically worked 
in connection with the extractor, prevents the tube from 
being jerked out when closing the breech. The breech plug 
is of similar construction to that described for the 12in. 
breech mechanism ; the plug in this case, being divided into 
six segments, has two-thirds of its circumference threaded 
and useful for meeting the strains on the breech. The chief 
advantages claimed for the mechanism are the small number 
and accessibility of the parts. 
This gun, Fig. 3, is of steel and wire construction, and is 
calibres long in the bore, the total length from the breech | 





Fig. 2—VICKERS 76°2 MM. Q.F. FIELD GUN FIRING 


mechanism. On the jacket are formed trunnions, by which 
the gun is supported in the carriage. The chief advantages 
are that the gun only consists of two distinct parts, and that 
the jacket extending the whole length of the gun ensures 
greater girder strength. With 14 oz. of cordite for a charge, 














BREECH MECHANISM—PLAN 


and using 12°51b. projectile, a muzzle velocity of 1580ft. 
per second, and a muzzle energy of 216 foot-tons, can be 
obtained. 





THE INSTITUTION OF MINING ENGINEERS. 
STOKE MEETING, 
Ix continuation of our report on the Stoke meeting of 


| the Institution of Mining Engineers, we come to Mr. 


Arthur P. Wilson’s paper on “Sulphur Mines in the 
South of Spain.’ It deals with the occurrence and nature of 
the sulphur mineral, and also of the mode of mining. The 
method of bringing to surface is interesting; the sulphur 
used is carried by boys up a rough kind of stairway, but now 
this system is generally replaced by the adoption of winding 
shafts and underground tramways. The winding is carried 
on by a slow-running endless wire rope, which is made to 
pass over pulleys at the surface, thence to the drum of the 
engine, from which it passes to a pulley at the bottom of the 
shaft; no cage of any kind is used, but baskets containing 
the sulphur are hung on the travelling rope, 10ft. or 12ft. 
apart, by means of a cord attached to each basket, which is 
given a half hitch round the wire rope. The empties are 
returned to the mine in the same manner. 

The “ Notes on Safety Explosives,” by Mr. W. J. Orsman, 
set forth the fact that the tests employed in the Government 
testing station to ascertain whether or not an explosive is 
permissible within the meaning of the Explosives in Coal 
Mines Order, are not sufficiently discriminating, inasmuch 
as explosives of widely different character and properties 
may pass into the list of permitted explosives as being safe 
under the conditions of the Government tests, whereas some of 
them, under conditions frequently obtaining in coal mines, 
are by no means so safe. For instance, some are easily set 
off by sparks, or by hard ramming, or by other forms of con- 
cussion, and give rise to accidents during handling, which 
make up by far the greater proportion of the accidents due 
to explosions reported by her Majesty’s inspectors of mines; 
others, again, are capable of igniting coal dust, and giving 
rise to serious calamities arising from this cause, The 
author is therefore of opinion that the present permitted 
list should be supplemented by another list called “ per- 
mitted safety explosives,” which, moreover, could easily be 
done. 

The general meeting was supplemented in the usual 
manner by a dinner and by visits to works. In course of the 
speeches at the former function, Mr. J. A. Longden pointed 
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out that now-a-days miners were so well looked after as to 
make their occupation one of the safest for the workers ; this 
is, in fact, demonstrated by the statistical records which 
show the risk of accident to workers under ground to be less 
than to those working above ground. 

The excursions were, on Wednesday to Messrs. Minton’s 
celebrated china manufactory, and to Messrs. F. Winkle and 
Company’s extensive and interesting Colonial Pottery Works ; 
on Thursday to Birchenwood Collieries at Kidsgrove and to 
Sneyd Collieries and brickworks at Burslem. The latter con- 
sists of an upcast shaft, 1863ft. deep, and two downcast shafts, 
one 1950ft., the other 1110ft. deep; seven coal seams are 
worked.' The shafts are provided with steel head gear 60ft. 
high; at one the winding is on the Koepe system, and the 
engine has horizontal cylinders 16in. in diameter 4ft. stroke. 
At the other the horizontal tandem-type winding engines con- 
sist of a pair of 36in. cylinders, with 51in. low-pressure cylin- 
cylinders, 6ft. stroke, tandem type, and a separate condensing 
arrangement, with independent engines and air pumps, fitted 
with Mr. B. Woodworth’s progressive automatic cut-off gear, 
which continues to give satisfaction. Steam is generated by 
eight Lancashire boilers working at a pressure of 90 lb. We 
gave a fuller account of these collieries on the occasion of a 
previous visit in September, 1895. 

Birchenwood Collieries are situated at Kidsgrove, near 
Harecastle Station ; they proved of special interest on account 
of the great development that has taken place in recent 
years, which has necessitated the introduction of much new 
and additional equipment in the way of ventilating, hauling, 
coal washing, and coking plant. An additional ventilating 
plant has recently been erected; it was working admirably, 
and justly attracted the attention of the visitors. The instal- 
lation consists of the housing over the top of the shaft 
and fan drift, a Waddle fan of the newest model, the 
engine-house and engine, and alongside two Lancashire 
boilers. For pumping, a re-modelled beam engine stil 
suffices, whilst for winding horizontal engines, fitted 
with patent automatic expansion and reversing gear. 
are employed, and give considerable satisfaction. A promi- 
nent feature at these collieries, however, is the great 
air-compressing plant, consisting of two pairs of Walker's 
compound air compressors, with 25in. high-pressure cylinders 
both for air and steam, the low-pressure cylinders being 
42in. for the air, and 38in. for the steam; these are tc 
supply compressed air to do the underground haulage. 
pumping, and coal cutting: the haulage is conducted on 
both the endless rope and main and tail systems. A great 
battery of coke ovens was in course of erection, many, how- 
ever, being already in operation; the beehive form of oven 
is adhered to, but the gases are to be used under boilers. I: 
was rather astonishing to see that form of oven being con- 
structed now-a-days, but it was, nevertheless, interesting 
to note what a deal of massive work such structures entail. 
But the most striking factor of all the equipment at these 
collieries was the Liihrig washing plant. The coal to be 
treated is brought to the plant by conveyors or wagons from 
the sizing screens at the collieries. The plant is capable 
of washing 1000 tons per day of ten hours. 

The building consists of main washing-plant house in 
brickwork, with the internal construction of floor joists, 
nuts, hoppers, and staging in wood, and cast iron flooring 
plates of a special pattern. The mixed small coal, brought 
from the sizing screens at the collieries by conveyors or 
wagons, is tipped to hoppers underneath rail level, from which 
the coal is raised by steel bucket elevators to the main sizing 
drums, which are fixed on the top floor of washery. The main 
sizing drums are of large diameter, and consist of three steel 
mantles, each having perforations suited to the classification 
of nuts and coking coal. These drums are staged on wood 
framework, and enclosed with coverings to retain the light 
dust coal. 

The several classes of coal—viz., house nuts, second nuts, 
beans, peas, and coking smudge coal—pass direct from the 
drums to special jigs for each class; the nuts being placed 
on the second floor, and felspar jigs for peas and smudge coal on 
the first floor of the main buiiding. The washed nuts coal passes 
from the jigs to percussion perforated screens, where the 
water carrying the coal is drained off, and the nuts receive a 
spray of clean water before passing to storage hoppers. The 
water drained from the nuts, and carrying with it the finer 
particles of coal, passes direct to and serves to wash the fine 
coking coal, previous to its return to recovery tanks to be 
used over again. This coking coal, under gin., before enter- 
ing the felspar jigs, is carried through a grading box, where 
it is separated automatically into several classes, the jigs 
being adjusted for the perfect treatment of each different size. 

The refuse from the nuts coal, which may have thin veins 
of coal interstratified with or adhering to it, is elevated to 
crushing rolls, and, after being crushed, is returned to a 
special jig, where the coal is separated and passed on to 
the storage hoppers, the final dirt or refuse being elevated 
direct to the refuse conveyor, and disposed of. The refuse 
from the felspar jigs passes direct to an elevator in connection 
with the refuse recovery tank, and is from there raised by 
an elevator also to the refuse conveyor. The fine or smudge 
coking coal passes to the recovery tank elevator, and is raised, 
together with the settlings of the finest dust coal, collected 
by the Liihrig patent sludge arrangement, to coking-coal 
hoppers for coke making. The peas coal—jin. to gin—is 
drained and elevated by means of special draining conveyor 
to a hopper on the nuts roadway. 

The plant is so arranged that any class of washed pro- 
duct, when not required for sale, can be used for coking. 
A special feature of the plant is the pure smudge coal col- 
lected for use in coke making by the patent sludge recovery 
tank arrangement. The large quantities of water held in 
the two tanks, each about 85ft. long, allow the products to 
gradually settle and be collected separately. The several 
classes of nuts storage hoppers are over one line of railway, 
and are so arranged that the washed coal can be loaded into 
wagons passing under the hoppers. 

The coal treated in this washing plant has on an average 
24 per cent. of fixed ash, and contains 20 per cent. free dirt. 
The washed smudge, for coking purposes, contains 4 per 
cent. fixed and free ash, while the refuse passing from the 
plant to the heap contains under 1 per cent. of free coal. 

The whole process of treatment is entirely automatic, 
is operated by belting, shafting, &c., driven by two engines 
placed on the first floor and works very smoothly. 

In addition to these excursions, the Hatton Works of the 
Staffordshire Potteries Waterworks Company were open for 
inspection. They are situated six miles north-west of Stoke- 
upon-Trent, and 1} mile north of Standon Bridge Station 
on the London and North-Western Railway. The machinery 
consists of two compound vertical beam engines, with surface 
condensers, 32$in. cylinder, 54in. stroke, and 48in. cylinder, 
84in. stroke respectively, each capable of raising 1,500,000 


gallons of water per day against a head of 500ft. Two 12ft. 
bore-holes have been put down toa depth of 500ft. in the 
new red sandstone. The pumping shaft is 100ft. deep, and 
15ft. in diameter. An additional pumping plant is now 


being erected at the pumping station by Messrs. Easton, | 


Anderson, and Goolden, Limited. 








VICKERS 121nx. BREECH-LOADING GUN. 


WE give herewith photographs, together with a brief de- 
scription of the breech mechanism for the Vickers 12in. 
breech-loading gun which is embodied in the new Mark IX. 
gun of this calibre. This piece is of special interest, seeing 
that it will be the primary gun mounted in the barbettes of 
our new battleships. It is 40 calibres long. Its exact 
muzzle velocity cannot be yet stated. Supposing it to be 
2600 foot-seconds, its energy with a shot weighing 850 Ib. is 
39,858 foot-tons, and its muzzle perforation of wrought iron 
is 42in. The breech is shown closed and open in Figs. 1 and 2. 
The mechanism is so arranged that by turning the hand 
wheel the breech plug is first rotated and unlocked, and then 
swung out of the breech of the gun. 

The unlocking of the breech plug is effected by means of 
what is commonly known as a toggle joint, the longer arm or 
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VICKER’S BREECH MECHANISM—CLOSED 


link of which has one end fitted on a pin on the face of the 
breech plug, and the other end is fitted by a pivot joint to 
the shorter arm or crank mounted in a recess in the carrier 
on a pivot parallel with the axis of the gun, both the link 
and the crank thus working in a plane parallel to the face of 
the breech. Round the boss of the crank are formed “ skew- 
gear” teeth, engaging into similar teeth formed partly round 
the boss of an intermediate quadrant pinion, which is also 
mounted in the carrier, but on a vertical pivot. 

This intermediate quadrant pinion has also formed partly 
round the boss ordinary spur teeth, which engage with similar 
teeth on an actuating quadrant pinion fixed on the hinge 
bolt of the carrier. The hinge bolt, together with the 
actuating pinion, are revolved by means of a worm anda 
worm wheel, which are in turn actuated by a hand wheel 
suitably mounted at the breech of the gun. To open the 
breech the hand wheel A, Fig. 1, is rotated, and thus by means 
of the worm wheel the actuating pinion causes the inter- 
mediate quadrant and crank to turn, thus rotating the breech 
plug until it becomes unlccked. By continual turning of the 














VICKER’S BREECH MECHANISM—OPEN 


hand wheel the carriers with the breech plug are swung out 
clear of the breech of the gun, as shown in Fig.2. The ordi- 
nary retaining catch is employed for holding the plug in 
position when out of the gun. The opposite action takes 
place on closing the breech. The gun is arranged for firing 
by electric or percussion tubes, and its action is similar to 
that of the Gin. quick-firing gun. 

A cam in the crank acting upon the firing gear slide during 
the first turning of the hand wheel, when unlocking the 
breech, makes the gun absolutely safe before the breech plug 
commences to unscrew, and by the continued movement of 
the crank cam the empty tube or primer is automatically 
ejected. The breech plug is of special construction, and is 
threaded in segmental-portions in steps of varying radii, as 
described a year ago, embodying the Weling patent. By this 
arrangement the plug, which is divided into twelve segments, 
has three-fourths of its circumference threaded and useful 
for meeting the strains on the breech, while the ordinary 
breech plug has only half of its circumference threaded and 
similarly useful. This enables the breech plug to be very 
short. Owing to the shortness of the breech plug it can ke 
swung clear of the breech after unlocking without any cur- 
vature, and without the usual longitudinal withdrawal of 
the plug, even though the De Bange obturator is used. 

This form of breech mechanism embodies several marked 
improvements over existing designs—(1) considerable re- 
duction in number of parts ; (2) the mechanism is quickly 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





| THE POSITION OF NAVAL ENGINEERS, 


Str,— Your interesting papers under the above heading should 
attract the earnest attention of not only engineers, but of the 
English people generally, for our future success in naval warfare 
will undoubtedly be owing to the efficiency and promptitude of 
the engineering staff in carrying out [strategical movements 9, 
from time to time will be required during a war. . 

It is impossible to carry out these movements without ever 
minute detail of the machinery, both propelling and auxiliary, 
being in the most perfect state possible of repair and Cliches’ 
and it is equally impossible to attain this state of perfection with: 
out the engineer officer having full and complete coutrol over those 
of his particular department, and also that those belonging to his 
staff are kept strictly to their own class of work. 

It is not conducive to either good or prompt work for a mechanic 
to be under the control of one that is not in a position thorough! 
to understand his work from actual practical experience, and it d 
to a very large extent due to the knowledge of the fact of being 
under this dual control that prevents a very large number of first. 
rate mechanics joining the Navy as artificers, and of the more 
fortunately educated men joining as engineer officers, 

The present-day engineer officer is in every way qualified to 
have the absolute control of his men. His early training in the 
workshop, and his continual contact with the class of men whom 
| he will perhaps control in the future, has given him an insight 
| into their peculiarities of character that will naturally be of great 
; value to him during his career. His technical education, and the 
reasoning power that he has been called upon to exercise—to 
perhaps, a higher degree in the learning of his profession than is 
necessary in the learning of other professions—has endowed him 
with a very considerable amount of common sense. He will work 
| and control his men with the same thoughtfulness that he does 
| his engines, thereby keeping his men fit, and having as a result 
| some extra energy to meet any emergency, 
| This cannot be done when he has not ~ control, and I am 

sure that it would be particularly beneficial to the Navy if he had 
| from the fact that a full complement of engineer officers, artiticers, 
and stokers would rapidly be obtained, the men would appreciate 
the change, and the lamentable failures one hears of would be 
considerably reduced, because the whole attention of the engineer. 
ing staff would be devoted solely to their own particular work, 

It is natural that the executive ofticers should not wish the 
engineers to assume a rank equal to their own, because it seems 
to detract from their prestige ; but they may rest assured that a 
close association with the engineers, and sympathy for their object, 
will answer far better than any opposition to the rights of a body of 
plucky, clever, indefatigable men such as the English naval 
engineers, 

There is no doubt that this question is a particularly difficult 
one to deal with ; but I sincerely trust that, now this important 
subject has been opened up in your valuable paper, we may 
have a correspondence that will argue the points as to the 
advisability cf naval engineers taking rank, and ultimately lead 
to some attention being paid to their claims, thereby benefiting 
not only those immediately concerned, but the entire British 
nation. C. ALS, 

Elan Valley, Wales, February 28th. 











PROFESSORS AS CONSULTING ENGINEERS. 

Sir,—The question of professors of engineering invading the 
domain of the consulting engineer has long been regarded as a 
grievance by the latter, who naturally resents the competition of 
men who have an assured income, which, if not princely, is at least 
fairly adequate to the position they occupy. As time goes on, the 
increasing keenness of competition has naturally tended to augment 
rather than diminish the grievance. Apart altogether, however, 
from the natural results of an ever-increasing competition, there 
is another aspect of this question which must be taken into account, 
and which ought to demand the attention of the public at an 
early date, as it can scarcely be described otherwise than as being 
little short of a public scandal. This statement may, at first 
sight, appear to be somewhat stronger than the circumstances of 
the case demand ; but the full significance of our contention will 
soon become evident on more mature consideration, During the 
past ten or twelve years all our engineering colleges have been 
| vieing with each other in the efforts they have made to possess 
a well-equipped engineering laboratory. The avowed object of 

the various colleges in initiating the laboratory was the twofold 
| one of the education of the student in experimental work, and 
| the prosecution of scientific research, With this dual object in 
view, the most earnest appeals were made to the public for funds 
to equip these laboratories with costly apparatus, the nature of 
which was determined, in each case, to some extent by the classes 
of engineering most prevalent in the neighbourhood in which the 
college was situated. 

The success which has attended these appeals may be gauged by 
the fact that, without including the numerous municipal technical 
schools, there are considerably over a dozen co!leges in England, 
Scotland, and Wales, all of which possess well equipped-engineer- 
ing laboratories, the cost of which has been very largely. if not 
entirely, defrayed by public subscription. Although there is con- 
siderable variation in the expenditure of the different colleges in 
this respect, we are probably well within the truth in estimating 
the average cost of equipment and maintenance per college as 
being equivalent to a capital expenditure of at least £10,000. 
Now, no one who has given the subject any consideration can cavil 
at such expenditure as being misdirected, seeing that the utility 
of the laboratory, as a factor in the training of engineering 
students, has been proved beyond all doubt. In addition to this, 
however, and despite the large amount of inevitable routine work 
which the customary three years’ course of study entails, the engi- 
neering laboratory affords unique facilities for investigating many 
of the numerous practical problems encountered by the engineer 
in the prosecution of his work. Itis probably unnecessary to point 
out that facilities such as a well-equipped laboratory affords are 
for very obvious reasons, far beyond the reach of most engineers 
in their individual capacity. Now, if the engineering laboratory 
is made to serve the double function of educating the student and 
advancing our knowledge of engineering science, it no doubt ful- 
fils the objects for which it was intended, and fully justifies the 
expenditure of public money which has been so liberally bestowed 
upon it, At the same time, in order that it may perform its 
secondary function efficiently, it is obviously necessary that know- 
ledge thus acquired should be at the disposal of the public, to 
whom it could be transmitted through the media of the various 
engineering institutions and journals, That this is the ideal at 
which a professor of engineering, who has been provided at the 
public expense with a collection of valuable appliances, affording 
almost unlimited facilities for the prosecution of scientific research, 
should aim, we venture to think that all unbiassed persons wi!l 
agree. For the benefit of those who may be inclined to think 
otherwise, it may be pointed out that.it is now an almost univer- 
sally accepted principle that where a monopoly has been granted 
to an individual by the public, the public alone ought to reap the 
benefits arising therefrom. Although there are a few of the many 
professors of engineering in the country who, to their honour be it 
added, appear to aim at this ideal, so far as can be judged by their 
actions, yet it must be admitted with regret that the majority of 
them appear to regard an engineering chair, not as the goal of 
their ambition, but merely as a pedestal from which they cao 
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~onsulti wractice. Now, whether we consider the result 
pA ar int of the ordinary consulting engineer, or from 
that of the a rg it will ap ar that the system which permits 
such a state of matters is sadly in need of drastic reform. ; 
_ From the consulting engineer’s standpoint, it must be admitted 
that it is manifestly unfair that an engineer who is already pro- 
vided with a fair income, and almost unlimited facilities for con- 
jucting experimental work, should be allowed to enter into com- 
Z tition in the commercial sphere with others who have no such 
facilities at their disposal. _!"urther, when it is considered that the 
rofessor, in virtue of his official position in an educational 


institution, enjoys, ina greater measure than is ible to the 


ordinary consulting engineer, that seria J which is so essential to | 


success in any profession, the evil becomes intensified. Against 


; nay 
+ ae has done so in virtue of his superior abilities, and 
that therefore the question ultimately resolves itself into the 
one of inequality of brain power, f 
argued that, from the very nature of things, the questions on 
which the professor would be consulted would be such as the 
ordinary consulting engineer would be incompetent to deal with, 
and cice vers@, In reply to the first of these objections, it may be 
pointed out that it by no means follows that the fact of being 
elected to an engineering chair constitutes an infallible proof of 
superior engineering abilities, even when the comparison is limited 
to the scientific aspect of the subject. To those who may be in- 
clined to doubt the truth of this statement, it may be pointed out 
that in these days of universal technical education, a thorough 
scientific training is no longer confined to the few, and it has yet 
to be shown that the pick of these choose an academic career in 
preference to a commercial one. Moreover, the selection of a 
candidate for a professorship usually lies in the hands of those 
who, however well intentioned they may be, are apt to regard the 
highest academic distinctions as the best criterion of ability. 
That such a criterion is often a misleading one can readily be veri- 
fied by a reference to the careers of those who have attained to a 
considerable degree of emi as scientists. In a great many 
cases it will be found not only that such men have not been the 

old medalists and senior wranglers of their time, but that the 
very en who had snatched these academic plums from them have 
been far out-distanced by them in after life. aking these facts 
into account, it will easily be seen how erroneous the assumption 
may be that the professor of engineering is necessarily the most 
competent authority on engineering science, even in his own 
locality. A reference to the proceedings of our various engineer- 
ing institutions will bear further testimony to the truth of this 
statement. 

From the standpoint of the student, the professor who practises 
as a consulting engineercan only be regarded with disfavour, for very 
obvious reasons, ‘The curriculum of any of our engineering schools, 
where one professor is supposed to teach the scientitic principles 
of, as well as their application to, the whole field of engineering, 
must obviously tax the energies of any man to the utmost limit, if 
he conscientiously discharges the duties of his office. This being 
so, it follows that outside werk can only be engaged in, especially 
during the working terms of the college, at the expense of pro- 
fessional duties, and consequently to the detriment of the 
students. 

In one well-known engineering school in which the professor 
undertakes a considerable amount of work outside his academic 
duties, it has become a hackneyed saying among the students that 
“the college wastes a lot of Professor ’s time.” Probably, 
this somewhat caustic remark illustrates more effectively the 
students’ contempt for, and disapproval of, their professor’s con- 
duct than any amount of public declamation could do, {In defence 
of this system of engaging in commercial work, it has sometimes 
been urged that the professor who undertakes outside work is more 
likely to keep in touch with modern developments in engineering 

vractice, and that his students reap a corresponding benefit from 
bis instruction, being more up to date. In reply to this, need 
only point out that the student who goes to college with the idea 
of being instructed in the modern practice, which is ever changing, 
makes an egregious blunder, as such knowledge can only be 
obtained in the office and works of the practical engineer engaged 
in commerce, Here it may not be out of place to remark that the 
academic course is much the same to the young engineer that a 
gyninastic course is to the soldier. ‘The former gives to the mental 
faculties that uniform development which the latter gives to the 
physical powers of the body ; and although in each case some of 
the knowledge acquired may be of direct practical utility, it should 
not be forgotten that this is of secondary importance. 

For direct practical instruction the engineer goes to the workshop, 
and the soldier to the drill ground, and the utility of the college 
course, like that of the gymnasium, is not to be gauged so much 
by the proportion of the knowledge it supplies which has a direct 
bearing on the ordinary practical problems of the engineer, as by 
the greater potency it provides for the opening up of fresh ground, 
This appears to be the ideal conception of the college course, so 
far as it concerns the engineer ; but we venture to think that the 
practical embodiment is very far removed from this. 

! have digressed thus far with the object of showing that 
professors why go in for consulting work, on the pretext of keeping 
their teaching up to date, are really guilty of giving their pupils, 
not that general scientific training which they have a right to 
expect, but a smattering which may be aptly compared to the 
“three R’s” in general education. Further, it is obvious that 
the professor who engages in commercial work must be regarded 
more or less as a competitor by the rank and file of engineers ; and 
for this reason sources of information which are readily accessible 
- his more scientific and less mercenary brethren are closed to 

im. 

_In conclusion, I have probably discussed this matter at sutti- 

cient length to show that neither on the grounds of equity, utility, 

hor expediency can it be defended; and I trust that we are 

within measurable distance of the time when the professor who 

poses as a consulting engineer will be bracketed with the 
guinea-pig” peer, SEARCH LIGHT, 

March 7th. 
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SIX-WHEELED VEHICLEs, 


51k,—Makers of self-propelled vehicles have so far taken the 
ordinary four-wheeled cart as their model ; but may it not be per- 
mitted to suggest that, with the heavy weights now involved, the 
railway locomotive should also be laid under contribution! Why, 
for instance, must the number of wheels be necessarily limited to 
four, seeing that a greater number would allow of greater length 





| &C 


in the construction of a vehicle, and consequently increased 
carrying capacity and economy?! Six wheels would doubtless be 
the simplest arrangement, the central pair being fixed and acting 
as drivers, and the others being mounted as steering wheels in 
the ordinary way at either end of the vehicle. The annexed 
sketch shows the method of steering with such a combination ; 
the body of the car and the position of the boiler, &c., being indi- 
cated by the dotted lines, Jt will be noticed that all the wheels 





be urged that the engineer who has attained to a | 


It may be further | 





are of the same size, so as to go well under the frame, and some- 
what broad in view of the weights to be carried, the drivers, as 
carrying a greater proportion of load, having their breadth corre- 
spondingly increased, 

It is unnecessary to dwell on the length of body combined with 
handiness in steering obtained by this arrangement ; but as the 
slight added complication may be looked upon as a disadvantage, 
a rough plan of suggested steering gear is appended. From this 
it will be seen that a horizontal wheel—not fs in the sketch— 
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at the extreme front of the vehicle, and under the control of the 
driver, acts by a pinion on a larger wheel connected by rods with 
the trailing axle, this second wheel turning a similar one attached 
to the leading axle in the opposite direction. J do not think that 
there is much complication in such an arrangement as this. 
London Institution, E.C., ALFRED J, ALLEN, 
February 24th. —— 


A HYDRAULIC PRESS PROBLEM, 


Sin, —As your correspondent ‘ Puzzled ” seems very anxious to 
obtain a solution of the above, the enclosed sketch will give it him 
if you will kindly publish it. 

Fig. 1 shows the drum drawing the wire into the liquid, and the 
resistance is at the end of the wire, no matter how it is fixed upon 
the drum, and varies with its area. It is immaterial how much the 
drum is rotated or how many times the wire is coiled upon the 
drum, the liquid displaced by the end of the wire is always equal 
in amount to the cubic contents of the wire drawn through the 
stuffing-box. So far the action of the wire when drawn into the 
liquid by the drum is precisely the same as that of a similar wire 
pushed into the liquid in a right line, and there is nothing to 
puzzle anyone, ‘There, is however, a considerable change in the 
action of the wire when it is made to forma second coil lying upon 
the first, and ‘‘ Puzzled’s” difficulty seems to indicate that he has 
not ascertained what happens then. In Fig. 2 the nature of this 
change is clearly indicated, as it shows that when a second coil is 
commenced the wire, by coming in contact with its end, is lifted by 
it on to the first coil, upon the 
top of which the new coil is 
wound instead of upon the 
drum as was the case with the 
first coil, When this change 
has taken place the second 
coil has a radius greater than 
that of the first equal to the 
diameter of the wire. It is 
therefore obvious that the 
wire where the change of 
radius occurs must be excen- 
tric to both coils, after the 
manner shown by Fig. 2. As 
will be seen, the excentric 
part of the wire, by covering 
it, prevents the end of the 
wire acting any longer as a 
displacer of the liquid, but a 
very little examination will 
enable ‘‘ Puzzled ” to see that 
the displacement is now due 
to the inclined outer face of 
the excentric part of the wire, 
and that the resistance comes 
upon that part also. These 
conditions will obtain so long as the second coil is being wound, 
but should other coils have to be made similar excentric parts 
will have to be formed, each of which will act in the same manner 
as that above described. 

In the sketch both the figures show the drum moved through a 
quarter circle, and the dotted lines between a 4 and cd show the 
dispacements due to such motion. It will, however, be noticed 
that the area of displacement in Fig. 2 is greater than that of 
Fig 1. This is caused by the increase in the radius of the second 
coil, and is a defect in the instrument, as it causes a loss of power 
with every additional coil. W. Payton, 

Richmond, Surrey, March 6th. 

















Sm, —Perhaps ‘‘Puzzled” may find in another question the 
answer to his conundrum. A is a cylinder fed with water at a 
pressure of 100 Ib, to the square inch, Bis one end of a coil of wire, 


° 


the cross section of the wire being ‘Olin. ; the other end is buried 
in a spindle C, the spindle being free to revolve. Now there is a 
sa of 1 lb. on the free end B tending to rotate the spindle. 

t does not rotate, and I hope that ‘‘ Puzzled” can see why not, 
and that the balancing force is precisely that which he is looking 


for. 
March 6th, WARK 


Sin,—This interesting roblem may be viewed from many stand- 
points ; often it is possible to arrive at a solution of a difficulty by 
inverting the order of the proposition. If we assume the whole of 
the wire to be coiled up inside of the press cylinder, the question 
is, would the wire be forced out through the gland hole if the wire 
was simply carried through to the outside of the cylinder, and if 
so what pressure would be required to effect the purpose of forcing 
out or displacing the coil of wire. 

If your correspondent can solve this question it will be quite easy 
for him to change his name from “Puzzled” to “Solver.” The 





problem is so decidedly interesting that “‘ Puzzled” may well give 
it all his attention, and by solving the problem he will undoubtedly 
confer much information upon your numerous readers. The ques- 
tion propounded by him is palpably simple and easy of elucidation, 
but the problem now set may puzzle him for some time, but 
patience and perseverance will no doubt enable him to answer it. 
Birmingham, March 6th, JOHN Batey, 





Sir,—It seems to me that “ Puzzled’s” difficulty is more 
imagined than real, for no matter how you bury the actual end of 
the wire in the shaft there will always remain a virtual end outside 
against which the water will act. 

‘or instance, if the wire is coiled round the shaft and the end 
buried by turning the point in at right angles, there will be an 
unbalanced area equal to the area of the wire, and the pressure 
will act on this tangential to the shaft, tending to unwind it. 

Glasgow, March 4th. THOMAS ALSTON, 


[We have received a great many letters on this subject. As 
they repeat each other, we have not found it necessary to publish 
more tban the four given above.—Eb. E. | 


FOUL GAS IN SEWERS, 

Sir,—As you have had repeated occasions to report deaths and 
injuries to workmen in sewers, often due to ignorance of the 
proper precautions to be taken, I hope you will] find space in your 
a to publish the enclosed copy of directions, which may be of 

nefit to other than our own workmen. 

February 28th, J. CORBETT, 

Borough Engineer. 
Jvirections for Dealing with Foul Gas tn Sewers. 

The District Surveyors are requested to hand copies of these directions 
to their foremen, and to see that the precautions here described 
are duly observed in all sewer works under their charge. 

Whenever men have to go down into an old and foul sewer or cesspool 
the following precautions must be taken :— 

Ist. Open the lids of two adjacent manholes so as to provide a down- 
cast and an up-cast shaft ; or if only one manhole is available and 
there is no other outlet by an open sewer or vent-pipe, place a 
wooden tube about lft. square down the one manhole for use as a 
down-cast shaft. 

2nd. Use one manhole, or the wooden pipe above described, as a down- 
cast shaft, by means of a heavy shower of water from a large 
watering can with a rose jet, or clse from « rose jet on a hose pipe 
from the town's water mains. 

3rd. Where there are two manholes near together, use one for the 
down-cast shaft, by means of the shower of water above described ; 
and use the other for the hoisting and working shaft. 

4th. Test the air in any shaft before men go down it, by lowering a 
lighted candle down it. If the light burns dull, even without going 
out, the shaft must not be entered. Ventilate the shaft as before 
described and test it again; and do not enter it until a light will 
burn brightly in it. 

5th. Beware of any mixture of combustible or explosive gas in the 
sewers or their manholes, and if any signs of such gases are found, 
obtain skilled men and safety lamps from some colliery, and let 
those men direct the work, giving them the help of ventilation, 
&c., as before described. 

6th. When aman has to descend a risky manhole or shaft, he must have 
a strong rope properly tied about his shoulders, so that he could be 
lifted by it, and the rope must be kept in hand ready to lift him 
up if he becomes overpowered by the gas. When a man has to 
crawl along a risky sewer he must have a short rope securely tied 
to his ankle and a rope from it to hand so as to draw him back if 
he becomes overpowered by the gas. 

7th. In any case of special difficulty or danger, report the case inn- 
mediately to the Borough Engineer, so that he may take the 
responsibliity of the work. 

Town Hall, Salford, 

January 17th, 1899. 





ORDNANCE MAPS. 


Sin,—It would be interesting to know why in this age of com- 
petition the sale of Ordnance maps should be in the hands of a 
sole agent, 1 purchase scores of maps every year, yet if my 
clerk makes a mistake and gets a wrong map Messrs. Stanford 
refuse to exchange it. Such high-handedness can only exist where 
there is a2 monopoly, and hence my desire to know why there 
should be only one agent in London, ENGINEER, 

March 3rd. 








THE CoxL SMOKE ABATEMENT SocteTy.—Sir William Richmond 
has published a circular, stating that a very influential Committee 
has been formed, with Sir William himself as president, to deal 
with the smoke nuisance. The hon. treasurer is Dr. H. A. des 
Vceux ; the hon. secretary, Mr. Owen B. Thomas ; and the offices, 
pro tew., are at 59, Chancery-lane. The-Society will limit its 
— of action at present to the metropolitan area ; and its 
objects are as follows :—(1) To aid in enforcing to its utmost the 
existing law dealing with the smoke nuisance, which is contained 
in the Public Health Act, 1891. (2) Where the present law is 
inefficient to bring about an amendment, (3) To inquire into the 
present causes of the smoke nuisance, and the best means cf 
removing or lessening the same, and to promote the investigation 
of appliances designed with that object. (4) To obtain evidence 
of the methods of dealing with smoke at home and abroad. (5) 
To promote the knowledge of methods by which the emission of 
smoke may be prevented, and for that purpose to encourage the 
organisation of exhibitions, and to stimulate invention by the offer 
of prizes. The Society's sphere of usefulness will be determined, 
to a great extent, by the funds at its command. Nevertheless, in 
the expectation that the Society will meet with wide popular 
favour, the Committee have fixed the annual subscription at the 
moderate sum of 5s. 


Banquet TO PRoressok LopGe,—On Saturday the Lord Mayor 
of Liverpool, Mr. William Oulton, entertained at dinner Professor 
Oliver J. Lodge in recognition of his having received the Rumford 
Medal, which is awarded biennially by the Royal Society for the 
most important discoveries in heat or light. The company in- 
cluded, besides Professor Oliver Lodge, Professor Sir W. Crookes, 
Sir J. T. Brunner, M.P., Mr. Warr, M.P., Professor Rucker, 
secretary of the Royal Society ; Professor Myers, Cambridge ; 
Professor Fitzgerald, Dublin; and Mr. William Rathbone. The 
Lord Mayor, in proposing the health of Professor Lodge, spoke in 
eulogistic terms of their guest’s devotion to science, and of his 
services to Liverpool, where, in 1881, he was appointed to a y - 
fessorship in University College. His lordship stated that Mr. 
A. J, Balfour had written expressing regret that he was unable to 
attend the dinner, and similar letters had come from Lord Kelvin, 
Lord Rayleigh, Lord Lister, and others, all expressing appreciation 
of the scientific attainments of Professor Lodge, and congratulating 
him on his well-deserved honour. Professor Lodge, who on rising 
to respond was received with loud cheers, said that the man or 
men who endowed a physical laboratory in Liverpool would be 
doing a tremendous piece of work for the advancement of science. 
Professor Fitzgerald, of Dublin, proposed ‘‘ Liverpool University 
College.” Principal Glazebrook, in responding, described the pro- 
gress which the college had made. The cost of a physical labora- 
tory for Liverpool was put at between £30,000 and £40,000. One 
generous donor who at presnt wished to remain unknown, had 
promised £10,000, and that night Sir John Brunner had offered 
£5000, whilst Mr. Alfred Booth had made a challenge offer of 
£2500 if three other gentlemen would give the same amount. Sir 
John Brunner proposed “Literature and Science.” Professor 
Myers, of Cambridge, Professor Rucker, secretary of the Royal 
Society, and Sir W. Crookes responded. At the close of the 


proceedings the Lord Mayor ‘intimated that he proposed to send a 
message to Mrs. Rudyard Kipling, congratulating her on the pro- 
spect of her husband’s recovery. 
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DOCKYARD NOTES. 


Le Yacht this week devotes another article to the sub- , 
marine boats. There is nothing in the article, however, 
that throws any fresh light upon the subject. 


Tue fuel trials in the Surly are still continuing, patent 
fuel having recently been given a turn. It gave less heat 
than the oil fuel, but it also gave less smoke. At present the 
black smoke it produces puts the oil fuel very much out of 
favour. 





THE new Swedish ironclad Dristigheten is to carry two 
8in. and six 6in. quick-firers. She is an improved Thor. 
The Thor is armed with iwo 10in. and six 4°7in. quick-firers, 
With the exception of che Niord, the three latest Swedish 
ironclads and the coming Dristigheten carry home-made 
guns. Those of the Niord were furnished from Canet, as 
Bofors could not promise them for certain by the required 
date. The Swedes consider the Bofors pieces every bit as 
good as Canet as regards the gun, while the breech 
mechanism of the home-made piece is much more liked than 
the Canet. Patriotism, and being used to the Bofors breech 
for smaller calibres, may, of course, account for this prefer- 
ence. All the armour for the Dristigheten will also be made 
at Bofors. A little while ago this establishment was only 
furnishing thin gun shields. 





THE Dristigheten is to be fitted, it is said, with a couple of 
the Elswick patent submerged torpedo tubes, instead of the 
single ordinary submerged tube of her predecessors. This is 
perhaps by way of being an answer to the submerged tubes 
of the Haarfagre and Tordenskiold, on which the Norwegians 
pin immense faith. The political situation is such that 
Sweden has always to keep an eye on possible warlike opeia- 
tions attempted against her by the sister kingdom. 


THE naval correspondent of the Globe, who, where matters 
pertaining to engines are concerned, may generally be taken 
as gospel, recently gave publicity to some extracts from a 
letter he had received from the Edgar just after the loss of 
her funnel. It appears that the people down below knew 
nothing about the funnel being gone till they were told 
about it. All things considered, we may now assume that 
the old theory about knocking over a ship’s funnels to reduce 
her speed is exaggerated. 





Ir was pointed out to us the other day that the Gladiator 
was worth two Arrogants, because Gin. quick-firers had been 
substituted for her 4*7in. pieces. Nothing of the sort has 
been done as yet, and we are getting sceptical as to whether 
there were ever any valid grounds for the rumour that went 
round, to the effect that the change was to be effected. So 
far as we can gather, someone or other said it ought to be 
done, and someone else said he felt sure that the Admiralty 
meant to follow the advice so kindly given. From this thing 
grew the whole rumour. Such, at least, is our present 
surmise. 





CHANGES in armament so radical as this are as rare as 
they are difficult. Of course, such things are now and again 
done; the Trafalgar, for instance, now mounts 6in. quick- 
firers in place of the old 4-7in. guns. But the Trafalgar is a 
big battleship with a very small armament for her size, and 
the necessary alterations in the magazines are not difficult 
to effect. In a comparatively small cruiser it is a good deal 
less easy to make radical changes. 








INSTITUTION OF NAVAL ARCHITECTS. 





THE annual meetings of the Institution of Naval Architects will 
be held in the hall of the Society of Arts, John-street, Adelphi, on 
Wednesday, March 22nd, morning at twelve o’clock ; on Thursday, 
March 23rd, morning at twelve o'clock, and evening at seven o'clock: 
on Friday, March 24th, morning at twelve o'clock, and evening at 
seven o'clock. The Right Hon. the Earl of Hopetoun, G.C'.M.G., 
President of the Institution, will occupy the chair. The programme 
of proceedings is as follows :— 

Wednesday, March 22nd.—Morning meeting at twelve o'clock. 
(1) Annual report of council; (2) election of the president, the 
othcers ¢od council ; election of new members and associates ; 
(3) new rules for the election of members, associate members, 
and associates, will be submitted ; (4) address by the chairman, 
the Right Hon. the Earl of Hopetoun, G.C.M.G. The following 
papers will then be read and discussed :—(1) ‘* Trials and Experi- 
ments made in H.M.S. Argonaut,” by Sir John Durston, K.C.B., 
R.N., Engineer-in-Chief of the Navy, Vice-President ; (2) ‘‘ Some 
Steam Trials of Danish Ships,” by Captain A. Rasmussen, Engi- 
neering Department, Royal Danish Navy. 

Thursday, March 23rd.—Morning meeting, at twelve o'clock. 
(1) ‘*The Logical Arrangement of Motive Power of Warships,” by 
Commodore G. Melville, Engineer-in-Chief, United States Navy, 
honorary member ; (2) ‘‘The Stresses at the Discontinuities in a 
Ship’s Structure,” by Mr. J. Brubn, member; (3) ‘*On the 
Advantages of Using Tchebyscheff’s Rule in Association with the 
Integrator to Obtain Cross Curves of Stability,” by Mr. C. F. 
Munday, member. Evening meeting at seven o'clock. (1) 
‘* Reminiscences of Early Marine Steam Engine Construction and 
Steam Navigation in the United States of America from 1807 to 
1850,” continued, by Mr. Charles H. Haswell, member ; (2) ‘‘ On 
Steam Pipes,” by Mr. J. T. Milton, Chief Eogineer Surveyor of 
Lloyd’s Register of Shipping, Member of Council. 

Friday, March 24th.--(1) “Portable Pneumatic Riveters for 
Shipbuilding,” by W. 1. Babcock, member ; (2) ‘‘ Practical Experi- 
ence on the Strength of Boilers,” by C. E. Stromeyer, member. 
Evening meeting, at seven o’clock. (1) ‘ The Balancing of Engines, 
with Special Reference to Marine Work,” by Professor W. E. 
Da!by ; this paper will be illustrated with model experiments and 
lantern slides, (2) Concluding proceedings. The annual dinner 
of the Institution will be held on Wednesday, March 22nd, in 
the Grand Hall of the Hotel Cecil, Strand, at a quarter past 
seven, 





Tue Government Astronomer of Western Australia has 
published a return for the year 1898, showing the rainfall through- 
out the Colony, drawn up from observations at 146 stations. The 
country in these returns is taken in belts, In the northern portion 
of the South-Western Division there was an average rainfall of 
l7in., while the inland, coastal, and southern sections return 
averages of 17°8in., 21°6in., and 35°5in. respectively. The station 
in the southern part of the Colony where it rained most frequently 
was Breaksea, entries being made on 177 several days, while 
Karridale, near Cape Leenwin, had the largest aggregate fall, 
namely, 47in. distributed over 156 days, By comparing the above 


THE STEAM ENGINE MAKERS’ SOCIETY. 


Tue general secretary of the Steam Engine Makers’ 
Soziety, Mr. James Swift, in his introductory address to the 
seventy-fourth annual report, issued this week to the mem- 
bors of the organisation, deals chiefly with the effects 
of the recent prolonged strike, but, as usual, he offers some 
interesting comments upon trade union questions generally, 
from which we make several extracts. 

Summarising, in the first place, the financial and general 
operations of the Society, Mr. Swift sets forth very briefly, 
as the results of the year’s work, that they had repaid their 
loans, met all claims, and were yet left with a capital of 
£34,951, equal to £4 63. 1fd. per member, the increase in value 
over 1897 amounting to £8087. The total figures, as reduced 
from the various detailed tables, showed that at the commence- 
ment of the year the Society held a balance of £30,764. The 
gross income for the year amounted to £37,896, making a 
total of £68,661. The gross expenditure was £33,709, leaving a 
balance in hand with the close of the year of £34,951. The ex- 
penditure, however, included the repayment of loans to the 
amount of £7900, so that the actual net expenditure—ex 
cluding interest and repayment of loans—had only amounted 
to £25,632. Any comparison of the income with previous 
years would be invidious, as the conditions had been excep- 
tional. Circumstances, however, had been such that 
additional payments had been compulsory, and in conse- 
quence the net income for 1898 had been almost double that 
of any year preceding 1895, amounting to a total of £4 16s. 

r member. The net expenditure of £25,632 showed a 
decrease of £17,175 upon that of 1897, this decroase being 
shown under three heads as follows:—Donation benefit, 
1897, £17,800; 1898, £8828; contingent, 1897, £9752; 
1898, £3317; auxiliary, or extra payment to married 
members, 1897, £2883; 1898, £902. In the former year 
the expenditure covered nearly six months of the lock-out, 
whilst in the latter it did not cover more than as many 
weeks of the conflict. As to the number of men thrown on 
the books by the conflict, in December, 1897, there were 
2031 on strike pay. The dispute came to an end on January 
31st, 1898, and the returns for February showed only 335 on 
out-of-work donation, and in May the number had got down 
to 83, which had been the average up to the present time. 
During the seven months of the dispute full members thrown 
on the books were paid 15s., and married members 2s. 6d. 
per week extra. The figures as to expenditure were, remarks 
the general secretary, significant. In the first place, they 
showed the coercive power of the Employers’ Federation to 
force into the conflict those firms who were anxious to be 
neutral, but had to lock their men out. Owing to this 
coercive action being latterly applied in districts where the 
Society had a strength of members, a greater strain on their 
funds was caused, with what effect the foregoing figures 
showed. 

Some allowance must, however, be made for a number who 
did not get back to work at once, but after a few weeks these 
were limited, and by June all were clear of the strike benefit, 
except about a dozen whose advanced years compelled them 
to claim superannuation. Many of these cases, Mr. Swift 
adds, were harsh, if not callous ones. The men were and had 
been in positions of trust for years; yet when the edict went 
forth they had to be turned into the street, and then when 
peace was proclaimed the employers refused to reinstate 
them, or give their case any consideration. Fortunately for 
them they had a Society to fall back upon, and although it 
was not a large sum that they received as an old-age allow- 
allowance, it was double the amount named in any of the 
many schemes now being debated, and which the State was 
asked to provide in years to come. Such schemes had their 
partisans and advocates, but so far theory had been predo- 
minant, and a practical scheme that would provide an 
adequate income, according to individual circumstances and 
position, had, in his opinion, yet to be created. Hitherto the 
Society had met the question, and paid the aged members 
this benefit from a revenue supplied by members themselves. 
In the past twenty years they had paid nearly £41,000 for 
aged members, and not whined for State pensions, which, 
if ever conceded, would, disguise it as they might, be parish 
relief in another form. The expenditure for travelling, sick, 
and funeral accounts was much the same as in the preceding 
year, but on the average the working expenses had been 
slightly less, being 6s. 24d. per member, as against 6s. 44d. 
in 1897, 

Whilst, however, they were able to put before the members 
satisfactory statements as to finance, they could not boast of 
numerical extension ; although they were able to report 585 
candidates admitted, the exclusions were past all experience, 
with the result that the membership had decreased by 452, 
and the number of branches by one. There was, however, 
evidence that this would soon be recovered, as the ordinary 
contributions being now in force, the present year had seen 
an influx of young men equal to former years, and the appa- 
rent determination of some branches to recover the lost 
position was very encouraging. The exclusions had been 
beyond all precedent. Some of the members they had lost 
they parted with in regret—they were men who in the past 
had not only taken a deep interest in the Society’s work, but 
in office had borne their fair share of responsibility, They 
now held positions of trust, and as a matter of policy retired 
rather, as they said, than be parties by contributions to support 
another conflict. Others, who as a matter of economy, had 
given up paying, might be described as fair-weather trade 
unionists; at the first gale they went below, and were not 
seen again till the wind had dropped, and the ship was safely 
in port. Another class came late and went away early, and 
no language was too severe to describe these vampires who 
drew a society’s capital with impunity, howled and screeched 
against employers whilst doing so, and then when they were 
expected to be ‘‘men,” and contribute instead of receiving, 
they sneaked away and curried favour with the very people 
they had just ceased to morally assassinate. They must 
avoid this class in future as they would an infectious disease, 
and insist on those who did seek admission having not only 
abilities, but characters that were above reproach. These 
remarks might be considered strong by outsiders, but when 
it was seen that less than a hundred individuals had drawn 
nearly £1400, those who had had to pay for it would be of a 
different opinion. It was not the £ s. d. alone that was to be 
regretted, but it was an object lesson that human nature 
showed itself in trade unionism as in commercial circles. 

Mr. Swift, in observing that the directory or list of 
members had again been omitted from the report, although 
stating as one reason that it would have largely increased the 








with the returns from many stations in England, it will be seen 
that in point cf quantity and distribution the south-west division 
of Western Australia is by no means a waterless waste. 





size of the volume, adds that there was @ still more serious 
reason, which was shown in the many letters received from 
members desiring that initials only should appear instead 
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of names. There were many men who wished to join, but in 
such a form as to prevent its being generally known that the 
had dared to enter a trade union. This terrorism, he we 
glad to say, was not general, but when it was considered 
that in the various societies against whom the Engineerin 
Employers’ Federation declared war, and gave no quarter 
over 10,000 members had deserted the colours, it was no 
wonder that pressure was being used in such quarters to 
coerce loyal members to adopt a like course. 

The general secretary next comments upon the attempt to 
form a new association of foremen, x, gen he remarks 
proclaimed with quite a flourish of trumpets at the close of 
the conflict. He had ventured to criticise the new departure 
and could now proclaim its decease ; in fact, it only arrived 
at the stage of premature birth. One thing was essential in 
all movements, and that was money, and it would have re. 
quired a large amount to indemnify those who had a vital 
interest at stake in the Steam Engine Makers’ and other 
societies accumulated finance. This prospective financial 
benefit was not forthcoming, except in the case of one or two 
wealthy firms; and, generally speaking, the position as regards 
foremen remained as it was before the strike. The Society 
adhered to former declarations, i.e., that their foremen were 
not looked to, as some employers would infer, as sentries for 
the Society's interests as against those of the employers, 
They made no claim upon foremen, exempted them from 
attending meetings or holding office, but they did expect that 
they would give members preference when vacancies occurred, 
and then treat them as men when doing their duty, not ag 
menials or serfs, as some employers would have them do, 
Another point commented upon is what Mr. Swift terms the 
system of “ boy engagement ’’ now being introduced in some 
quarters, which was not an apprenticeship in the true sense 
of the term, but was one of the many factors that were 
evidence of future trouble unless care and discretion were 
used by employers and employed. 

In conclusion, Mr. Swift remarks that the report for the 
past year contained unpleasing results in some directions, 
but gratifying ones in others, the latter being in the majority, 
It gave the finale of one of the fiercest struggles in the 
annals of trade unionism. It was not the longest on record, 
but it was virtually a struggle of capital against capital. 
The engineering employers set off to smash the unions, i.c., 
force such a number of men on benefit as would in time 
cause the funds to give out and the men give in. Last year 
he showed how the employers failed, so far as the Steam 
Engine Makers’ Society was concerned, and this year it was 
shown how quickly the Society had recovered from the 
attack. As a body numbering 8500 members, they had nearly 
2200 locked out from first to last, which was added to, on 
account of sick, superannucied, or ordinary unemployed, by 
400 more. Asa result, the two years 1897 and 1898 showed 
an expenditure of £68,440; yet they were ina solvent condi- 
tion, having £34,951 in hand, or £4 6s. 1}d., per member. 
This, for a Society in its seventy-fifth year, was something 
to create confidence in its staying powers, and its competency 
to be true to its obligations in time to come. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
ALTHOUGH the Midland iron and steel trades are within measur- 
able distance of the end of the quarter, there is no perceptible 
slackening in operations at the various works, and the tone on 
‘Change in Birmingbam this—Thursday—afternoon continued 
decidedly firm. The market is upheld, for one thing, by the 
favourable nature of the Board of Trade returns, and by the 
upward tendency of wages, and of other productive costs in the 
raw material industries. Inquiries :oade this afternoon as to the 
terms upon which the quarterly contracts about to expire could 
be renewed, met in all cases with the reply that more money than 
at the opening of the year would be required, and the independence 
manifested by producers and middlemen fairly made some of the 
buyers lift their eyebrows, But since production generally is 
just now below the reyuirements of the district, and inasmuch as 
stocks are, moreover, extremely limited, the sellers, of course, 
have the upper hand. Staffordshire all-mine was to-day «juoted 
69s. 6d. to 72s. 6d. for best ; and 59s, 6d. to 62s, for ordivary ; part- 
mine, 523. to 55s.; cold blast, 933.; and cinder, 46s, 6d. to 47s. td. 
Derbyshire and Northampton pig iron producers also occupied a 
strong position, some of them have contracted for the disposal of 
their make further than the end of the present quarter. North- 
ampton forge was quoted 0s, to 52s., and Derbyshire about 1s. 
more. North Staffordshire, Nottinghamshire, and Leicestershire 
forge pigs were quoted 52s, to 54s., whilst for Lincolnshire 54s. 6d. 
was obtained, : 

In Midland steel circles considerable interest is being taken in 
the reported invention by Mr, Edison, jun., son of the great 
electrician, of a new process for hardening steel, which it is said 
may revolutionise the industry. Engineering steel of local manu- 
facture is in great demand for structural purposes, and engineers 
are complaining that they cannot get deliveries fast enough. Bars 
are quoted £7 to £7 2s, 6d.; plates, £7 to £7 5s.; and girders and 
angies, £6 5s. to £6 10s. Bessemer billets and blooms are £5 to 
£5 5s.; and best Siemens ditto £5 5s. to £5 10s. 

The unusually large quantities of galvanised sheets which are 
being turned out, particularly on export account, constitute one 
of the most satisfactory features of the manufactured iron trade at 
the present time. £11 10s. for galvanised corrugated sheets of 
24 gauge f.0.b. Liverpool is about the average price at the present 
time, but the galvanised iron firms have lately been, and are still, 
trying wherever they can to get rather more than this, in order 
to cover the high price of spelter, which now stands at about £2/ 

r ton 
tached bars were strong this afternoon, the full list prices 

enerally obtained. Ordinary marked bars 
were £8, with 12s. &. extra for Earl Dudley’s L.W.R.O. brand, 
whilst second grade realised £7 10s. Merchants’ iron was £6 lds. 
to £7 ; and very few transactions in unmarked common bars took 
place below £6 153., makers’ output of this material in many 
instances being contracted for quite to the end of the quarter, 
and in some instances beyond. North Staffordshire common un- 
marked bars were quoted £6 15s. to £7. Nut and hurdle iron was 
£6 5s, to £6 10s.; hoop iron, ordinary, £6 153, to £7; and best 
ditto, £8; whilst rivet iron was £8 103., and gas strip, £6 10s. 

Engineers are glad to see that cash copper at £72 to £72 10s. is 
about £2 7s. 6d. easier to buy on the week. : 

About fifty members of the Birmingham Association of Mechani- 
cal Engineers, together with a number of other Midland employers 
of labour, visited the New Conveyor Company’s works at Smeth- 
wick this week to take part in the formal opening of the new 
duplicate workshops. 


net at works being 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Muanchester.—Notwithstanding the unsettled condition of the 
iron market, the position generally continues strong, and a recovery 
in prices is confidently anticipated in most quarters before very 
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ening tendency noticeable during the last few 
lo m Teal, ronnce in speculative brands, and iron offering 
bs os second hands—has not been — about by any falling- 
be a uirements for consumption, which continue quite as large 
er yon as ever. In one or two Lancashire engineering 
= icts firms, it is true, are reported to be not more than holding 
ee: nd although they are not really short of work, new 
se, aps po coming forward quite so satisfactorily as could be 
pe This, however, does not represent the ery generally, 

d certainly does not apply to the leading branches of trade in the 
neighbourhood of a — = = gg ay Say ne 

more with wor' an they have ever been 

arog oh pot new orders are coming in rather in excess 
than otherwise of those running out, and most establishments have 
ficient on their books to carry them well over the year. The 
= Joyment returns of the trade unions show that the demand for 
pens ho continues quite as pressing as ever ; in fact, the number 

f members in receipt of out-of-work support is, in the case of 
po Po societies, altogether nominal, and the difficulty just now 
in most districts is to find men to meet the requirements of the 

Ss. 
a 9 market the downward tendency in warrants and the 
lling by merchants necessarily have the effect of un- 
undersalling DY 

settling buyers, and as most of the large users are well covered, 
they are preferri to wait before placing orders of any moment. 

As, however, makers are in the corresponding position of being 
well sold, and consumers are taking their deliveries under con- 
tract, there is no pressure to sell on the part of the producers, and 
they are generally firm in their prices. On Tuesday’s Manchester 
‘Change meeting not much business was reported, for pig iron 
especially the inquiry was exceedingly slow, and scarcely afforded 
any real test of prices,’except that makers, as a rule, were practi- 
cally out of the market at their full quotations, low second-hand 
sellers competing for business where it was to secured, and 
buying is mostly restricted to small quantities that can be picked up 
cheap through second-hands, makers in the meantime doing very 
little new business, but generally quite indifferent. Lancashire 
pig iron is Lemna! firm at the full rates that have been ruling 
for some time past, No, 3 foundry being quoted 55s. 6d., less 24, 
delivered here. District foundry brands are, however, scarcely 
maintaining the maximum special prices recently quoted, and 
there are even merchants who are prepared to sell below makers’ 
mimimum basis, Delivered by rail, Manchester, No. 3 foundry 
Lincolnshire could be bought through merchants at about 52s. 3d., 
with makers not quoting under 52s, 6d., and in some cases 53s, 
net ; Derbyshire ranges from about 53s. 6d. to 54s. 6d., net cash, 
Forge qualities are without quotable change, Lancashire remain- 
ing at 52s, 6d. to 53s., less 24, and Lincolnshire 51s. 2d. net cash, 
delivered Warrington. Outside brands offering here are very 
irregular, owing to the weak unsettled condition of the warrant 
market, and prices show considerable variation. Delivered by rail, 
Manchester, No. 3 foundry Middlesbrough ranges from 55s, 10d. 
to 56s. 10d. net cash. Glengarnock has been sold as low as 59s., 
delivered Manchester docks, with 59s, 6d. about the general 
quotation, with Eglinton averaging 59s, 9d. to 60s., and ordinary 
brands of American pig iron ranging from about 53s, 6d. up to 
55s. net cash. 

In the finished iron trade a strong tone continues, but manu- 
facturers are cautious about any f er official advance in prices. 
Most of them, however, are heavily sold in bars, which are, only 
in exceptional cases, obtainable under £6 17s. 6d., with Yorkshire 
and North Staffordshire qualities quoted £7. Sheets remain at 
about £7 15s, to £7 17s. 6d. In hoops there is a very steady 
business doing for the time of the year, and prices are being 
maintained at the full association list rates of £7 for random to 
£7 5s. for special cut lengths, delivered Manchester district, and 
2s, 6d. less for shipment. 

The position of the steel ‘trade shows no material change. In 
hematites there is some underselling by merchants, but makers 
hold to late rates of about 69s. to 70s., less 24, for No. 3 foundry, 
with local billets about £5 net delivered here. Manufactured 
material is firm at revent quotations, bars averaging £7 10s. to 
£7 15s.; and boiler plates, £8 12s, 6d. delivered in this district. 

At a meeting of the Manchester Association of Civil Engineering 
Students held on Wednesday last, Mr. O. Winder read a paper on 
electric welding, in which he dealt chiefly with the system adepiod 
at the Newton Heath Carriage and Wagon Works of the Lanca- 
shire and Yorkshire Railway Company, which was what was known 
as the forty-plant. 

A strong, healthy tone is reported generally in the coal trade, 
and although necessarily at this time of the year there is some 
falling-off in requirements for house-fire purposes, the demand 
continues sufficient to keep establishments on full time, and to take 
away all the output. In requirements for ironmaking, steam, 
and general manufacturing purposes, no falling-off whatever is 
perceptible, but rather increasing pressure ; and notwithstanding 
the lessened sales for house-fire consumption, collieries find it 
difficult to keep up with the demand of their customers for steam 
and forge coals, and prices are exceedingly firm at 8s, 6d, to 9s, at 
the pit mouth. For shipment a fair busi is reported, with 
prices about steady at recent quotations, ordinary steam coal 
averaging 9s, 3d. to 9s. 6d., delivered Garston docks ; 9s. 9d. to 
10s, High Level, Liverpool, and about 10s. Partington tips, 
Manchester Ship Canal. 

In connection with the contracts for locomotive fuel and gas 
coal that will shortly come upon the market, the probability that 
an advance of at least 1s. to 1s. 6d. over last season’s prices will be 
quoted, to which I referred last week, is being strongly confirmed. 
Already definite instructions have been given to the agents by the 
leading Yorkshire collieries that when inquiries for gas coal con- 
tracts come forward they are only to quote for them on the 
basis of an advance of 1s. 6d. over last season’s prices, Next 
week a ting of I hire colliery owners is to be held in 
Liverpool to consider the basis on which quotations shall be made 
for the locomotive fuel contracts, and also for shipping contracts, 
and it is generally anticipated that this will result in a decision to 
advance them 1s, 6d. over last year. 

Engine fuel, although perhaps supplies in isolated cases are 
rather more plentiful, continues scarce generally, and with a brisk 
demand prices are firm at recent full rates, best slack averaging 
6s, 3d. to 6s. 9d.; medium, 5s. 3d. to 5s. 9d.; common, 4s. 9d. to 
5s. at the pit mouth. The advance of 5d. to 6d. on current rates 
for forward contracts has been got in a few odd cases ; generally, 
however, consumers are buying from hand to mouth at present 
prices, and this may go on for some time, but the leading collieries 
show a determination not to contract forward except at an advance 
on rates at present ruling. 

It is a well-known fact that by far the most serious fatalities in 
coal pits arise from falls of roof, forty men having been killed from 
this cause alone in the Lancashire mines since the Workmen’s 
Compensation Act came into operation—involving a cost to the 
employers, in compensation, of over £5000. In order to prevent 
Such accidents as far as possible, the principal Lancashire collieries 
are Issuing very stringent instructions to their foremen and other 
ae to see that the miners are kept well oaeiet with sufficient 
eT for s purposes, and any official found neglecting 

is duty is to be summarily dealt with. 

. Parrow.—There is practically no change to note in the hematite 
Pig iron trade this week, Orders are very plentiful, and makers 
are offered much more business than they are in a position at pre- 
sent to accept. Makers quote 60s. to 61s. per ton net f.0.b. for 
mixed Bessemer numbers, and although there are commercial 
gage they are not di d to do b at a lower figure. 
5s the other hand, the e in warrant iron is very steady at 
98s. 9d. net cash sellers ; 58s, 84d., buyers. Operations in the 
warrant market are very full, and are likely to remain so, as there 
ps hg buyers at present prices, with a prospect of a rise in 
em are now forty-one furnaces in blast, one —— been 

wn in during the week at the North-Western Iron and Steel 














Company’s works at Workington. These works are the old 
West Cumberland Iron and Steel Company’s works, and are being 
re-started and modernised by a new company. Another furnace 
will be lighted here in a short time preparatory to a new start in 
steel manufacture, Stocks of warrant iron during the week have 
increased by 1451 tons, and now stand at 204,182 tons, or an 
increase of 28,137 tons since Christmas last, 

Iron ore is in very full demand, and the amount raised in the 
district is far below the requirements of local smelters, and yet 
much of the ore raised at Hodbarrow, in South Cumberland, is 
shipped to other iron- manufacturing districts. Good average 
sorts are at 13s, to 14s, per ton net at mines. Spanish ores are at 
about 15s, net at West Coast ports. 

Steel makers are very fully and very regularly employed in 
every department of their business, and this is particularly the 
fact as regards steel shipbuilding material, which is in very full 
inquiry. Orders are plentifully held, and new contracts of import- 
ance are offering on every hand. Heavy plates are quoted at 
£7 2s. 6d. per ton, and angles at £6 15s, Xtdel rails are in steady 
request, and £4 12s. 6d. to £4 15s, are the ruling quotations. 
Other branches of the steel trade are very busily employed. 

The coal and coke trades are very busy, and orders are full at 
good prices, 

Shipbuilders and marine engineers are very busily employed, 
and their prospects are decidedly good all round. 

The shipping trade at West Coast ports is showing much more 
life. The exports of pig iron last week reached 9308 tons, and of 
steel, 12,588 tons, as compared with 6555 tons of pig iron, and 
7386 tons of steel in the corresponding week of last year; an 
increase of 2753 tons of pig iron and 5202 tons of steel. The total 
shipments this year have totalled up to 74,458 tons of pig iron and 
88,797 tons of steel, as compared with 90,206 tons of pig iron and 
103,582 tons of steel in the corresponding period of last year, show- 
ing a decrease of 15,748 tons of pig iron and 14,785 tons of steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE sharper weather of the last few days has had the effect of 
quickening the demand for house coal in the South Yorkshire 
district. A larger tonnage than usual has been forwarded to 
London, the sale for all grades of fuel having been brisk. The 
tendency of London consumers to favour the secondary qualities 
has led coalowners to pay more attention to the condition in which 
this class of coal is delivered. This, as might have been expected, 
has led to considerable improvement in the call for these 
descriptions of fuel, while at the same time the finest sorts have 
all found a market. Values are well maintained, Silkstones 
making in the best qualities from 10s. 6d. to 11s. per ton, ordinary 
from 8s. 6d. per ton ; Barnsley house, 9s. 6d. to 103. per ton ; seconds 
from 8s, perton. An exceptional demand is reported in the steam 
coal trade. Although the season of the year is against activity 
under ordinary circumstances, there is every possibility that steam 
coal will keep in brisk request until the export trade re-opens. All 
the Humber ports are ordering freely, while the iron trade fully 
maintains its excessive requirements. The railway companies are 
also requiring full deliveries under contract, and the general 
inland trade is well sustained. As wages are to be advanced in 
April, sellers adopt a firm attitude and require more money for 


coal on forward account. Barnsley hards are at 8s. 6d. to 9s. per | g. 


ton, seconds from 7s. 6d. per ton. A steady demand is reported 
for gas coal at full rates. In engine fuel, large tonnage is bein 
taken by the Lancashire markets and the West Riding towns, ani 
the prices at present ruling will probably rise. Quotations are now 
6s. Ga. to 7s. per ton for nuts, screened slack fetching 5s. to 5s, 6d. 
per ton ; pit slack, 3s. to 3s, 6d. per ton. Coke continues as active 
as previously reported, and values remain firm at rates already 
given, best coke being readily saleable at 12s. to 13s. per ton, and 
ordinary from 10s. 6d. to 11s, per ton. 

Continued activity prevails in the iron and steel trades. Order 
books are full, and before one set can be completed others come 
rapidly to hand. As the cost of raw material is steadily going up, 
some embarrassment is felt by manufacturers who were not able 
to cover themselves by contract in good time. In several direc- 
tions there is complaint of difficulty in getting the rolled material 
from the mills, which have more to do than they can well get 
through. Prices of irons have gradually been trending upwards, 
and the following may now be accepted as current quotations :— 
West Coast hematites, 70s. per ton; East Coast, 67s. to 68s. ; 
Lincolnshire No. 3 foundry, 50s. to 51s.; forge ditto, 49s, to 
50s. ; Derbyshire No. 3 foundry, 50s, to 51s. ; forge ditto, 49s. to 
49s, 6d. ; bars, £7 5s.; sheets, £8 5s. 

In the steel trade manufacturers all round report themselves full 
of work. Crucible steel is in excellent request, while the Siemens 
and Bessemer furnaces are kept continuously employed. Bessemer 
is now making £6 5s., and Siemens 10s. more, these figures showing 
an advance of 5s. per ton as compared with the a 
period of 1898. The manufacturers, however, complain that the 
increased prices will not cover the higher cost of production. 
Most of them, however, — contracted for supplies of raw 
material a long time ahead, are able to produce ata profit, although 
that is stated to be very narrow. It is pointed out that hematites 
are 12s, 6d. dearer than during the first quarter of last year, while 
ferro-manganese has actually advanced £1 per ton, and Spie- 
geleisen 10s. per ton, with corresponding increases in coal and coke. 
A great difficulty is found in getting higher prices from home 
consumers, and in some instances, where the manufacturers make 
strenuous efforts to obtain more money and fail in their efforts, the 
orders have to be returned. 

Our foreign trade in hardware and cutlery for last month reached 
a value of £154,475, as compared with £140,515 for February of 
last year. The two months show a value of £321,213, against 
£303,392. There is thus an increase both on the month and the 
two months, The increase in cutlery is pretty generally spread 
over all markets except the United States, which shows a decrease 
for February, and an increase for the two months, In hardware 
the United States have wg | improved, both on the month and 
the two months, Australasia has been the principal market, both 
in hardware and cutlery. The exports of unwrought steel in 
February were rather less in value than for the co: ndi 
month of last year, the amounts being respectively £207,107 an 
£208,278. The falling off was more marked in the trade with the 
United States, Sweden and Norway, Russia, Canada, and British 
East Indies. Satisfactory increases were shown by Denmark, 
Germany, France, and Australasia, the latter market exhibiting an 
improvement from £15,339 to £23,627. 

n the lighter trades of the city reports vary considerably. In 
the larger establishments there is abundant work for most of the 
home and colonial markets and for several foreign countries, but 
prosperity is not the rule all round, for there is less difficulty in 
obtaining cutlery hands and other workers than was the case a vear 
ago. The men who are mainly unemployed are those who have 
spent most of their lives in working on American patterns, the 
trade with America having practically colla , except in several 
of the more costly grades, since the imposition of the extreme pro- 
hibitive tariff. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

IN all branches of trade in this district the works are running 
to their fullest capacity, and orders are on the books to keep them 
so employed generally for some months to come, but fresh orders 
are rather scarce, though this is not because the iron is not 
required, but because there is little expectation that they would 
be accepted if they were offered. Many are refused because the 
manufacturers will not be in a position to execute them within 
anything like the time necessary ; and, besides, if they could they do 











not care to take them now, for they expect to realise better prices 
as the spring advances, Complaints are general that iron and 
steel manufacturers are not up to time generally with their orders, 
and consumers, especially shipbuilders, are put to much incon- 
venience. Never before has there been so much work offered that 
could not be accepted. 

The pig iron market is quieter than it was last month so far as the 
booking of fresh orders is concerned, but every ton that is made 
is going into consumption, and this is likely to be the situation over 
the spring. The tone of the market is improved by the excellent 
reports received from abroad and sestiaiale from the United States. 
It would appear that the Americans will this year uire all the 
iron they can make, and even more, so that there will be practically 
none available for exporting. Thus it is not likely that they will 
be able to send cheap iron to Europe this year, as they were 
doing last year. Even if they had the iron to spare, the price will 
be (ger wine because the quotations have gone up in America, 
and, furthermore, freights have risen. Last year American pig 
iron was taken to Bremen and Hamburg in the regular “liners,” 
at freights which were practically nominal, and a large quantity 
was sent toGermany. This year those who last year were buying 
American iron have to come to Cleveland for pigs, and a large 
— has already been ordered for - po > aly This week 

err Elkan, of Hamburg, who is proba’ Iy the largest buyer on the 
Continent of Cleveland iron, has been on Tees-side, and has 
ordered iron heavily for spring shipment. The ‘‘ wobbling” of 
the warrant market has little influence on the general market 
now, and the movements in warrants can no longer be accepted as 
a criterion of the course of trade, the regular market for pig iron 
being a much better indication of it. The operations of the 
‘bears ” do not succeed in beating down the value of iron, as it is 
known that these speculators are very short of iron, and holders 
are not prepared to part with what they have, at any rate under 
the prices they are now asking. Very little warrant iron is thus 
changing hands, and the prices quoted are not much better than 
nominal, 

Neither makers nor merchants quote or accept less than 48s. per 
ton for early f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron, 
and that practically has been the price for nearly three weeks. 
Makers do not see why they should take less when the demand is 
good and their production is hardly equal to the requirements, 
and they have scarcely any stocks on which to draw. Evidence of 
the shortness of supply is afforded by the difficulty that is experi- 
enced in getting iron for prompt delivery, and furthermore by the 
fact that some of the producers are behind in the execution of 
their orders. Merchants, too, are not underselling the producers. 
If such be the case thus early in the shipping season, the scarcity 
of iron must be greater further on, as the output is not being 
increased by the re-lighting of furnaces, as none offthe idle furnaces 
could readily re-commence operations. No. 1 Cleveland pig iron 
has been sold at 49s. 6d., No. 4 foundry at 47s. 9d., grey forge at 
46s. 9d., and mottled and white at 46s. 6d. Thus, as compared 
with No. 3, relatively better prices are secured for grey forge than 
were realised in November last, when No. 3 was previously at 48s. 
To-day grey forge is only 1s. 3d. per ton below No. 3, which is 
nearly the normal difference ; whereas in November it was 5s, 
below, and did not pay the producers. 

The hematite pig iron trade is active, demand being good 
locally, and to Sheffield the; deliveries are satisfactory, as East 
Coast hematite, though it has of late risen faster than West Coast, 
is still the cheaper, for Middlesbrough makers have a carriage of 
. per ton, whereas 7s. 4d. is charged from the West Coast. The 
export demand for hematite is brisker, especialiy from Italy. 
Mixed numbers are generally quoted at 60s. 3d., but 60s. was 
accepted early in the week. Rubio ore is very firm at lis. 6d. 
per ton, delivered on Tees-side, the Spanish mine owner asking 
more as freights have not gone up. 

The exports of pig iron from the Cleveland district this month 
are quieter than they were in February, but nevertheless are 
satisfactory for March. The quantity shi this month to 8th 
reached 20,079 tons, as compared with 31,584 tons last month, and 
18,045 tons in March, 1898. The stock of Cleveland pig iron in 
Connal’s public warrant stores on Wednesday night was 154,146 tons, 
increase for month 621 tons; of hematite pig iron 30,761 tons 
were held, decrease for month 200 tons. 

The manufactured iron and steel industries show no abatement 
of activity, demand being still in excess of the power of supply, as 
consumers hasten to buy, owing to their belief that they will have 
to pay more in the future. Steel ship-plates are quoted at £7 2s. 6d.; 
steel boiler plates, £8 2s. 6d.; steel ship angles, £6 15s.; steel 
engineering angles, £6 17s, 6d.; steel sheets—singles—£8 5s.; iron 
ship-plates, £6 15s.; iron ship angles, £6 7s. 6d.; packing iron, 
£5 10s.; common iron bars, 26 7s. 6d.; best bars, £6 17s. 6d. per 
ton, all Jess 24 per cent. f.o.t. Puddled iron bars have been raised 
to £4 5s. net. Heavy steel rails are firmly kept at £4 15s.; steel 
railway sleepers at £5 17s. 6d; and cast iron chairs, £3 5s. net. 
There is very little doing in railway sleepers, as engineers are 
going back to the wooden sleeper and bowl chair. 

Mr. Robert 8. Simpson, who for the last twenty-eight years has 
been with Messrs, Swan Brothers, iron merchants, Middlesbrough, 
for the last eight years as a partner in the firm, has on account of 
his wife’s health been obliged to sever his connection with them, 
and has started in a similar line of business in London. 

Owing to the great demand for shipbuilding steel the Weardale 
Iron aud Coal Company are enlarging their works at Spennymoor, 
and are erecting two 50-ton open-hearth steel furnces, At the 
Wolsingham Steel Works an additional steel furnace has been 
started. The North-road Locomotive shops at Darlington, 
belonging to the North-Eastern Railway Company, are about to be 
considerably extended, owing to the increasing traffic, and the 
necessity for more rolling pre 

e coal trade is active, and prices of steam coal improve. 
A contract for 14,000 tons of Newcastle steam coals for the marine 
department of the Danish State Railways has been placed in the 
district, the price being 16s, 6d. per ton delivered at Korsoer, and 
if freight, &c., be deducted, this will leave 11s. 44d. per ton, f.0.b., 
which is about the general market price. e same railways 
contract for locomotive coal has been given to Welsh firms. The 
general bar for best steam coal for this month’s loading is 11s, 
to lls, dd. f.o.b. Gas coals are sold at 8s. 6d. per ton f.o.b, 
A contract for 30,000 tons for the Christiania Gasworks is in the 
market, deliveries to commence in July. The South Metropolitan 
Gas Company has placed contracts for 100,000 tons at 8s. f.o.b. 
Steam coal contracts are being placed at higher figures than 
ruled in the a of last year. Blast furnace coke has been 
generally raised in price, and the average is now fully 6s, 3d. per 
ton delivered at Tees-side furnaces, 

The Elmore Colliery, owned by the Hetton Coal Company, 
which has been idle since the miners’ strike of 1892, has been 
re-opened. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a lack of activity in the raw iron market this 
week, The speculative excitement that kept things —s rapidly 
for a considerable time has now all-but evaporated. Small holders 
of iron, who came in pretty near the top of the market, have 
gradually become discouraged by the continuous fall in prices, and 
they have been parting with their iron, not seldom, it is understood, 
at a sacrifice as the time for settlement fell due. Business has 
been done in Scotch warrants from 54s. 14d. to 53s. 9}d., and up 
again to 54s, 34d. cash, and from 54s, 44d. to 54s., and back again 
to 54s, 6d. one month. A little more attention is being paid to 
Cleveland iron in this market, and the transactions in warrants of 
this iron have been at 47s. 9d. to 47s. 54d. cash, and 48s, to 47s. 9d., 
and 47s. 10d. one month. Cumberland hematite warrants have 
sold at 59s. 14d. for delivery in twenty-nine days, 58s, 84d. to 
58s, 54d. cash, and 59s, 44d. to 58s, 9d. one month, 
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There is a steady business in Scotch-made hematite pigs, which 
are sold privately by makers and merchants to consumers, and 
64s. 6d. per ton is quoted for this class of iron delivered in railway 
trucks at the steel works. 

The output of pig iron in Scotland is well maintained, there 
being 83 furnaces in blast, compared with 81 at this time last 
year. Hematite is en by 46 furnaces, ordinary by 33, 
and four furnaces are ucing basic iron. 

Makers’ pig iron is firm in prices. Govan and Monkland, f.o.b. 
at Glasgow, Nos. 1, are quoted 55s. 9d.; Nos. 3, 54s. 9d.; Wishaw 
and Carnbroe, Nos. 1, .; Nos, 3, 55s.; Clyde, No. 1, 61s. 6d.; 
No. 3, 57s.; Calder, No. 1, 62s.; No. 3, 57s. éd.; Gartsherrie, and 
Shotts, No. 1, 62s. 6d.; No. 3, 57s. 6d; Summerlee, No. 1, 65s. 6d.; 
No. 3, 57s. 6d.; Coltness, No. 1, 66s.; No. 3, 57s. 6d.; Glengar- 
nock at Ardrossan, No.1, 60s. ; No.3, 55s.; Eglinton at Ardrossan 
or Troon and Dalmellington at Ayr, Nos. 1, 57s. 6d.; Nos. 3, 
55s, 6d.; Carron at Grangemouth, No. 1, 64s.; No. 3, 59s. per ton. 

The home consumption of Scotch iron appears to be on the in- 
crease, and a } r quantity than usual is going out of store, the 
reduction of stocks in the G w warrant stores amounting in the 
past week to 1929 tons. 

There is still much room for improvement in the export depart- 
ment of the pig iron shipping trade, for while the shipments of 
Scotch pigs, as a whole, are somewhat better than at this time last 
year, the improvement, such as it is, arises in connection with the 
coastwise trade. The pig iron shipments from Scottish ports in the 
past week have been 5503 tons, compared with 4570 in the corre- 
sponding week of last year. The total shipments since the 
beginning of the year amount to 43,853 tons, showing an increase 
of 1665 tons over the same period of 1898. 

The finished iron and steel branches are well employed, especi- 
ally the latter, and the reports of steel companies now coming 
forth to the public show that they have been enjoying excellent 
trade, and earning large profits. Some of the companies in question 
are being obliged by the pressure of business to make considerable 
extensions of their business, and one or two are issuing fresh 
capital for this . 

ronfounders have, as a rule, good steady employment, while 
not a few are quite busy. The makers of large castings, marine 
and other, have a large amount of work in course of execution. 
Engineers are busy, there being great activity in some of the 
works. Makers of pipes and tubes and ship furnishers have good 
employment, with a prospect of its continuance. 

e coal trade has been greatly hampered by the action of the 
colliers in keeping idle days. Their original aim in doing this was to 
force the attention of the masters to the question of an increase 
of wages. In this they have succeeded so far that the em- 
pve are to meet representatives of the colliers in conference. 

ut this concession has not put an end to short time, which is yet 
being observed in many places on various pretexts. For example, 
the unionists are employing it as a means of compelling all miners 
to join the union, curtailing their work, and threatening to force a 
strike unless the whole of their companions enrol themselves, The 
total shipments of coal at Scottish ports in the past week have 
amounted to 140,532 tons, compared with 138,601 in the preceding 
week, and 131,716 in the corresponding week of last year. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been another good coal week at all ports, and a 
strong sign of prospective business has been given by the increased 
number of chartering transactions. Cardiff last week despatched 
360,000 tons coal, Swansea close upon 50,000 tons, and Newport 
55,270 tons foreign, and 17,473 tons coastwise. 

The close of the week on Change, Cardiff, indicated a well-main- 
tained demand for best steam, a firm market for smalls, and an 
improved inquiry for the semi-bituminous coals of Monmouthshire. 
Even house coal, which had begun to flag, and seemed to be 
entering upon the quiet season, brightened up, consequent upon a 
setting in of the easterly winds with more than usual vigour. 

The coal business, foreign, of last week shows that marked 
attention is being paid to coaling ports, Port Said in the week 
taking 17,000 tons. Large quantities also were sent to Buenos 
Ayres, Genoa, and one day nine cargoes to France. 

North’s yee one Collieries report is in many respects satis- 
factory, and selling prices better than at this time last year. 

Closing coal prices this week at Cardiff were as follows :—Best 
steam, 13s. 3d. to 13s. 6d.; seconds, 12s. to 12s, 6d.; drys, 11s. to 
lls. 3d. Special smalls, 8s. to 8s, 3d.; best ordinary, 7s. to 7s. 6d.; 
seconds, from 6s. to 6s. 3d.; inferior, from 5s. 9d.; best Monmouth- 
shire, lls. 9d. to 12s.; seconds, 10s, 9d. to 11s.; best household, 
13s, to 14s. 6d. No. 3 Rhondda, 12s, 6d. to 13s.; brush, 11s. to 
lls. 3d.; small, 10s. to 10s. 6d.; No. 2°Rhondda, 9s, 6d. to 10s.; 
through, 8s. 3d. to 8s. 6d.; small, 6s. 6d. to 7s. 

Swansea prices :—Anthracite, best big vein selected for malting 
— 13s, 6d, to 14s.; seconds, 11s. to 11s, 6d.; ordi large, 

0s.; small rubbly culm, 4s, 9d. to 5s.; steam coal, best, 11s. 6d. 

to 13s.; seconds, 10s, to 11s.; bunkers, according to quality, 8s, 3d. 
to 8s, 6d.; small, 6s. to 7s. 6d. House coals: No. 3 Khondda, 
12s, 6d. to 13s.; No. 2 Rhondda, 10s, to 11s.; through, 8s. 9d. to 
9s. 6d.; small, 6s. 6d. to 7s. 6d. 

Patent fuel: Swansea, lls, 3d. to lls. 6d.; Cardiff, best 
brands, 13s. to 13s. 6d.; seconds, 12s, to 12s. 6d. 

Coke: Swansea, best foundry, 19s. to 21s.; furnace, 15s. 6d. to 
16s. 6d.; Cardiff prices, furnace, 16s. 6d. to 17s.; foundry, 19s. to 
20s.; special foundry, 24s. 

On ’Change, Swansea, mid-week, the condition of the iron and 
steel trades was reported as in excellent form, with undiminished 
buoyancy. There is a strong demand for tin bars, Siemens and 
Bessemer, and an arrangement has been brought about between 
makers to advance the price 2s, 6d. per ton. This is looked upon 
as only temporary, as the brisk inquiry for rails and billets is 
really difficult to meet, and prices must advance further. I have 
noticed at leading works a fine sample of weldable merchant bars, 
These, I understand, are being sold at prices from £6 12s, 6d. to 
£6 15s. for ordinary specifications, with the usual trade extras, 
and a — bulk is being turned out, and likely to increase, with 
other developments in the same direction. 

Latest quotations as follows, Swansea:—Pig iron, Glasgow 
warrants, 53s, 10d., 53s, 94d., 53s. 114d. to 53s, 11d. cash buyers. 
Middlesbrough No, 3, 47s. 54d. to 47s. 6d. prompt, other numbers 
in proportion. Hematite warrants, 58s. 6d. to Bhs. 5}d. for mixed 
numbers f.o.b. Cumberland, according to brand. Welsh bars, 
£6 12s, 6d. to £6 15s,; angles, &c., at usual extras, f.o.t. at works, 
Sheet iron and steel, £7 5s. to £7 10s. Steel rails, heavy, £4 17s. 6d. 
to £5; light, £5 7s. 6d. to £5 10s. f.o.t. Bessemer steel, tin- 

late bars, £4 12s, 6d. Siemens, best, £4 12s. 6d. to £4 15s, 

in-plates, Bessemer steel cokes, 11s. 6d. to 11s, 9d.; Siemens 
lls, 9d. to 12s.; ternes, 28 by 20 C, 20s. to 24s.; best charcoal, 
13s. to 14s. Finished black plates, £8 15s, per ton f.0.t. Canadas, 
£8 to £8 2s. 6d. f.0.t.; pig sheets for galvanising, 6 by 3 by 30 gauge, 
£10 per ton f.o.t 

Block tin has fluctuated, but left off about the figures of last 
week, £106 3s, 9d. to £106. Spelter has dropped nearly £1— 
£7 2s, 6d. Lead, £14. Copper shows a fall of nearly £2 per ton 
during the week, Present prices Chili bars, £69 15s. to £69 12s, 6d. 

It will be seen that tin-plates keep up prices, the last quota- 
tions are firmly adhered to, and it is confidently —- from in- 
creasing price of raw materials, will advance. Last week the 
shipments were large, 84,948 boxes; received from works, 46,924 
boxes, Present stocks, 209,858 boxes; good loadings go on for 
American and Mediterranean ports, 

Iron ore has literally been pouring in, chiefly from Bilbao, 
Castro, Garucha, and Decido ; but during the week cargoes have 
been received from Elba, Cyfarthfa, wlais, Blaenavon, and 
Ebbw Vale have been the principal imports, though Briton Ferry 
has figured well, and Swansea total receipt for last week was 








2300 tons, 


nearly 3000 tons. Exports of the week have included 4000 tons 
steel rails to Killindini, and 2000 tons coal, also 1000 steel sheets 
for Rostock. The consignments inland cf rails, bars, billets, and 
small goods have been considerable, showing that the principal 
works are busy, and all branches well employed. 

Last week one cargo of American iron came into Newport, 382 
tons from anes News, consigned to Lysaght and Company. 
In patent fuel both Cardiff ne Swansea have been very busy. 
Cardiff amongst other cargoes sent 2000 tons to Alexandr’a. 

The pitwood market continues flat, and will as long as imports 
are so large. Quantities came in this week from France, Spain, 
Ireland, and Christiansand. Prices 15s,3d. Iron ore is brisk ; 
gr - Cardiff, best Rubio, 14s. 3d. to 14s, 6d.; Tafna, 13s, 3d. 
to.13s. 6d. 

The Carmarthenshire County Council have arranged to petition 
against the London Water Bill. 

The successful coal venture at Aber has directed attention to 
rt, Mon., district, where there is valuable 


Machen, in the New 
Tredegar’s estate waiting development. 


coal property on Lo: 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


From week to week increasing activity is reported in the various 
iron branches, the tone all round being exceptionally steady. In 
pig iron, in billets and blooms, and also in iron ore, total output 
up to end of present year has already been dis of. Many 
works, ae pam to their utmost capacity, find it impossible 
to produce the — uired. There is much firmness felt 
in the Siegerland iron ore e, the mines having secured contracts 
that reach far into the first quarter of 1900, Production has been 
raised to the utmost. A chi in quotations has not taken place, 
raw spathose ore being quoted M ib to 11°30 pets roasted ditto, 
M. 14°50 to 16 p.t, e Siegerland rolling mills report themselves 
vigorously occupied, the number of contracts secured increasing as 
the present quarter draws to a close. The price for Siegerland 
rivet iron has again been raised M. 5 p.t., present quotation 
being M. 155 p.t. A good activity is maintained at the machine 
factories, most of them having secured so much work that it will 
last them all through 1900. The Rhenish - Westphalian Plate 
Convention have advanced their prices M. 2°50 p.t.; demand is 
strong and prospects for the future are idered good. Si 
Martin boiler plates are os M. 170 p.t.; tank plates, M. 147 
p.t. The scarcity in billets is extreme, officially M. 97 p.t. is 
quoted, but sales are known to have been effected at M. 100 to 
105 p.t. A strong demand comes in for bars, both from inland 
and abroad ; terms of delivery are very long ; for fresh contracts 
the works are said to ask twenty to twenty-five weeks. Orders 
are plentiful in the hoop business, e@ present raised 

uotations bei M. 145 to 147°50 p.t. ‘he Rhenish - 

estphalian Coal Convention has refused to further pay to the 
rolling-mills the contribution for the export bounty, which has 
to be paid by the iron industry alone now. The railway and 
engineering trades have never been busier than they are at present. 
An order for 245 locomotives has recently been given out by the 
Prussian State Railways, 

Production of pig iron in Germany, including Luxemburg, is 
statistically stated to have been for January of present year 
664,988 t., of which 152,584 t. were forge pig and os aa 
51,464 t. Bessemer, 346,901 t. basic, and 114,039 t. foundry pig. 
Output in December, 1898, was 662,338 t.; in January, 1898, 
626,871 t. were produced, : 

There is nothing of interest to be stated concerning the Austro- 
Hungarian iron business, all branches remaining dull as before. 

The past year has not been a eo one for the Austro-Hungarian 
bicycle trade, a great part of the inland demand having been 
covered by foreign houses. In spite of a duty of 25 fl. per bicycle, 
no less than 4586, or 1383 more than in 1897) have been imported to 
Austria in 1898 ; 1946 coming from Germany, 1870 from America, 
which is 1040 more than in 1897. These figures do not, however, 
show the exact number of bicycles imported ; the majority of foreign 
bicycle works import “‘ parts of bicycles,” for which they have only 
to pay the usual import duty on iron. As consumption in bicycles 
has increased, stocks at the Austrian shops were nevertheless, at 
the end of the year 20 p.c. of annual output, it may be taken for 
granted that at least 25 p.c. of consumption was covered ¥ foreign 
firms. Export in bicycles was 9192, or 256 more than in 1897. 

In autumn last year the Austrian shops have limited their make, 
and prices, which had been well maintained all through summer, 
met with a reduction of 15 per cent. Production in the present 
year will be most likely 30 per cent. less than in 1898. 

Makers and manufacturers of iron and steel are very busy in 
Belgians, and are very fully sold forward. Foundry pig, No. 3, was 
raised on 66f. per ton, so that advances for this sort of iron 
amount to 12f. within the last six months, The company Cockerill 
has been fortunate in securing an order for 1117 t. steel rails for 
the Roumanian State Railways at 146f. p.t., free Galatz. The 
Belgian State Railway Administration has granted the sum of 
45 million francs for the purchase of new locomotives, and has 
already placed orders for forty locomotives, for the international 
quick trains with Belgian firms at 83,520f. each; twelve goods 
train locomotives have likewise been ordered at 1°88f. per kilo. 

According to the Rhenish Westphalian Zeitung, the 113 collieries 
that are being worked in Belgium have during the year 1898 

ielded 22,075,093 t. coal, or 530,464 t. more than in 1897, Never 

‘ore has output of coal in Belgium been so high. Stocks on the 

31st of D ber last year ted to 503,804 t., which is 58,000 t. 
more than on the 31st of December, 1897. 

A good number of orders has been coming in on the French iron 
market, quotations for merchant iron being 170f. p.t.; for girders, 
185f., free Paris, is given. 

The Russian Government has resolved to improve the communica- 
tion by railway with the Donez coal district, and the Railway 
Department has already examined and granted several concessions 
for new railways, which are to carry coal to the South Russian 
railways, and to the metal and iron works. 

Hungarian foreign trade in 1898 and in the year before was as 
under :— 








Im: port. 
1898 1897. 1898. 1897, 
100 kilos. 100 kilos. 100 kilos. 100 kilos. 
Wood and coal 21,589,765 20,698,984 .. 12,016,568 .. 9,849,676 
Minerals oo os £000,106 1,919,877 6,958,808 .. 5,912,299 
Ironandironarticles 1,424,028 .. 1,829,886 . 918,254 758,274 
Machines.. .. .. 806,140 ., 272,820... «94,604 66,600 


Consumption of coal in Berlin was, according to the Montan- 
Zeitung, for 1898, 1,693,400 t. or 12,643 t. more than in 1897 ; 
285,563 t. were English coal (33,058 t. less than in 1897), 175,531 t. 
Westphalian coal (12,028 t. less than in 1897), and 5390 t. came 
from Saxony (2445 t. less than in the year before). From Upper 
Silesia 1,019,258 t. coal were sent to Berlin (56,408 t. more than in 
previous year,) from Lower Silesia 207,658 t. were imported, plus 
against 1897 amounting to 3666 t. Consumption of brown coal in 
Berlin was 829,947 t., (48,210 t. less than in 1897). The increase in 
— cf Silesian coal to Berlin is partly due to a reduction in 
railway tariffs, 








NEWPORT HARBOUR COMMISSIONER’S 
WEEKLY TRADE REPORT. 


STEAM coal is in good demand, prices firm, especially for small 
coal. House coal trade has improved, more tonnage having 
arrived, Steel and iron works are fully employed for bars, billets, 
and steel rails, and prices tending upwards. pper and tin are 
both slightly easier. Exports for week ending March 4th were :— 
Coal, foreign, 55,270 tons; coastwise, 17,473 tons; patent fuel, 

Imports for week ending March 7th were :—Pig iron, 


THR 








— 
2412 tons ; iron ore, 13,240 tons ; m: ese, 2300 tons; pi 
4522 loads; scrap iron, 106 tons; old rails, 260 tons; = 
cement, one slate, and two manure. 5 
Coa’ Best steam, 12s. ; seconds, 11s.; house coal, best 188, 
dock screenings, 8s. to 8s, 3d.; colliery small, 7s. 9d. to 8s, ; smiths: 
coal, 7s, 6d. Pig iron: Scotch warrants, 54s, 64d.; hematite 
warrants, 58s. 10d. f.o.b, Cumberland; Middlesbrough No 3 
47s, 84d. prompt. Iron ore: Rubio, 14s, 3d. to 14s. 6d; Tafna’ 
13s, 3d. to 13s, 6d. Steel: Rails, heavy sections, £4 17s, 6d. to £5; 
light ditto, £5 7s. 6d. to £5 10s, f.o.b.; Bessemer steel tin-plate 
bars, £1 12s, 6d.; Siemens steol tin-plate bars, £4 12s. 6h t° 
£4 15s,, all delivered in the district cash. Tin-plates: Bessemer 
steel, coke, 11s. 6d. to 11s, 9d.; Siemens—coke finish—11s. 94, to 
12s, Pitwood : 15s. 9d. London Exchange Telegram: Copper 
£71 ; Straits tin, £107 15s, Freights: Easier all round, : 








AMERICAN NOTES. 


(From our own Correspondent.) 
? New York, March 3rd, 
THE commotion caused by the advances in iron and steel 
ie has begun to bear fruit in repressing enterprise and in 
elaying projected work. Iron and steel makers report that 
customers have been running prices up on them. A large amount 
of tonnage has been placed during the last few days, despite the 
oversold conditions of most plants. A t deal of office uilding 
is being done throughout New Sootent oat New York. All the 
structural mills are receiving specifications for lots ranging from a 
few hundred to th:usands of tons. The plate mills are oversold 
and their capacity is taxed in advance for months, The Pre: 
Steel Car Company will soon be able to use 1000 tons of plates per 
twenty-four hours, which will be made under a ten years’ contract 
by the Carnegie Steel Company. Big contracts are being offered 
for plate and structural iron to be delivered during the last half of 
the year, and at pag rate of placing orders the mills will be 
sold to the end of the year before May. The pipe manufacturers 
are oversold four months, and are endeavouring to form a combina- 
tion, several meetings have been held. There is insufficient pipe- 
making capacity, especially in view of the large amuunt of newly. 
ee mileage due to the necessity of establishing longer and 
arger pipe lines to connect consuming markets with new sources 
of supply. The boiler-tube makers met here, and advanced prices, 
There is a very heavy demand for skelp sheets, bars, &c., and mills 
are able to name their own prices, Billets advanced to 23 dols, at 
tide water, and Bessemer pig to 12 dols. at furnace. Enormous 
urchases have been lh Jones and Laughlin’s, at Pitts. 
urgh, second to Carnegie’s, are rushing an improvement to cost 
1,500,000 dols. A committee of the Legislature of the State of 
Michigan is soon to visit Pittsburgh, to see if it is ible to con- 
struct furnaces at the ore source of supply in that State, and 
compete with Pittsburgh. A good many old-fashioned furnaces 
are being blown in, under the exceptionally high prices. Railroads 
are rushed with freight. Four exceptionally large boats are to be 
built to carry ore, tons capacity. Further advances in prices 
are probable, under the enormous pressure from consumers, big 
and little. The stock of pig is dangerously low. Southern blast 
furnace companies have just made exceptionally large sales, and 
another advance is wired from there to-day. 








CATALOGUES. 





The Unbreakable Pulley and Mill Gearing Company, Limited, 
West Gorton, Manchester.—Price list of the patent equal pressure 
friction clutch. 

Holden and Brooke, Limited, West Gorton, Manchester, — 
Abridged illustrated catalogue and price list of steam users’ 
specialities, 

The Chloride Electrical Storage Syndicate, Limited, Clifton 
Junction, Manchester. Renewals catalogue.—This publication, 
we are informed, has been rendered y on t of the 
large demand for the syndicate’s plates, 











TRADE AND Business ANNOUNCEMENTS. — Messrs. Park Bros, 
and Co,, Limited, Black Diamond Steel Works, of Pittsburgh, Pa., 
U.S.A., have appointed Messrs. Chas. Churchill and Co., Limited, 
as their agents for the sale of their various brands of steel in 
Great Britain.— Messrs, James H. Tozer and Son have changed 
their address from Moorfields’-chambers, to 13, St. Helen’s-place, 
London, E.C. 


THe LaTE Mr. JAcksON, OF CLay Cross.—The death is 
announced of Mr. Juhn Jackson, J.P., of Stubben Edge, Ashover, 
Derbyshire, which took place at Falmouth on February 28th. Mr. 
Jackson, who was the principal partner in the Clay Cross Coal and 
Iron Company, near Chesterfield, was one of the principal figures 
throughout the Midland coalfield. He was brother to the late 
Sir William Jackson, of Birkenhead, who was also a partner at 
Clay Cross, and for some time represented North Derbyshire in 
the Liberal interest. The development of the Clay Cross establish- 
ment is associated with Stephenson, of English railway 
renown. In the history of the Midland Railway Company, 
written by Mr. Williams, its secretary, it is stated that on the day 
of the opening of the North Midland line Stephenson sent a train 
of coal from Clay Cross to Derby, the forerunner of many thousands 
of train-loads of coal from that place of world-wide reputation. 
Later on the proprietors became Sir William Jackson, father of the 
deceased, who received his knighthood through Mr. Gladstone ; 
Sir Morton Peto, and Sir Joshua Walmsley. “Baring a long and 
noteworthy career Mr. Jackson succeeded in securing the confi- 
dence of all classes, and more particularly of his employés. He 
has on more than one occasion been spoken of by the leaders of the 
Derbyshire Miners’ Association as a model employer, through his 
invariable courtesy, his readiness to receive and consider com- 
plaints, as well as his willingness to redress all reasonable 
grievances. His foresight was evinced when the miners began 
to combine. While other employers opposed the principle of 
organisation, Mr. Jackson saw in it the advantage of having 4 
responsible body to deal with, instead of a large number of 
irresponsible units. In the memorable stoppage of 1893, now known 
in history as the Coal War, Mr. Jackson was one of the coalowners 
who sat at the round-table conference at the Foreign-office, with 
Lord Rosebery in the chair. The d was Justice of the 
Peace for the county, and when health permitted attended 
regularly to his judicial duties at the Petty Sessions at Alfreton 
and Clay Cross. He was an active member of the Chesterfield 
Institute of Mining and Mechanical Engineers, and occupied 
the position of president for some considerable time. When it was 
Froposed to punts the memory of George Stephenson by 
erecting a Memorial Hall in Chesterfield, where Stephenson 
lived and died, Mr. Jackson heartily supported the project, and 
became one of its guarantors, Recently the Chesterfield Corpora- 
tion has purchased the hall. Mr. Jackson, through his rare gifts 
in administration, and the generous consideration he always showed 
to his employés, kept the Clay Cross Company free from trouble on 
many occasions when other similar concerns were suffering from 
disputes, A few years ago he went to South Africa for the benefit 
of his health, but although the be did him good, he never fully 
regained strength, and his death, at fifty-five P cane of age, 
although it removes an able and worthy man from the great indus- 
tries with which he was associated, has caused more sorrow than 
surprise throughout the Midland district, 
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THE PATENT JOURNAL. 
Condensed from “The Iwatrated Offciat Journal of 


Application for Li Letters Patent. 


+,* When inventions have ve been * communicated ” the 
*name and address of the communicating party are 
printed in italics. 
22nd February, 1899. 


Ovens, E. A. D. Smith, Liverpool. 
- pastas Dsvice for CasemEnts, T. Pickup, 


001. 
ante PREPARATION for Heatino Purposss, G. Detsinyi, 


001. 

soi HorsTixG Apparatus for Boats, J. Spedding, 
ool, 

sora, Tosacoo Pirss, W. Bradley and W. Steane, Bir- 


mingham 
3973, SHARPENING Rock Driiis, W. E. Kimber, Bir- 


mingham. 
3074. SHARPENING Curtine Too.s, E. A. Wahistrim, 


don. 

Pg Lamps, 0. A. Jensen.—({ M. Salomon, Ger- 

3076. T) .seurrrme Motion, A. Brun and E. Barbier, 
London. 

3977. Dritt, A. H. H. Bagnold, London. 

9978, GOODS-DISPLAYING Apparatus, A. H. Bagnold, 
London. 

3079. Gas and Coat Fire-cratg, W. A. Overfield, 
London. 

9980. Datinc Stamps, A. R Kelly, London. 

3981. SupporTING Devices for Doors, L. Renault, 
London. 

3982. Trn-pLaTes, 8. H. Thomas and W. C. Davies, 
London. 

3983. CaN for TRANSPORTING Mik, N. C. Nielsen, 
London. 

3084. Wasuine Sroot, C. Pilgrim, London. 

9985. Saips’ STesrino Appakatus, J. VD. Churchill, 
London. 

9986. Sextants, W. J. Murphy, London. 


28rd February, 1899. 


9987. PROPELLING TorPEDO Boats, W. F. W. Ellis, 
London. 

3088. Rotigrs for Buinps, J. 8. Smith, Sale, 
Cheshire. 

3989. Stor Morton for Looms, W. J. Neill, Belfast. 

8990. Carckine SwinoinG Doors, G. Louks, Birming- 
ham. 

8991. Furnace Doors, C. E. Mumford, Bury St 
Edmunds, 

3992. Sewinc Macuinus, W. Robertson and J. Knight, 
Glasgow. 

8093. Bracevets, A. J. Smith, Birmingham. 

8004, SLEEVE Links, W. Spittle, Birmingham. 

3995. Brnpgrs for Lapigs' Harr, C. and H. Lewis, 
London. 

3996. Rotary Ewnornes, J. Morris, Wallop, near 
Basingstoke. 

3097. VenTiLaTors, D. Campbell, Glasgow. 

3998. Doon Hanpigs, A. Foxcroft and T. Pratt, 
Bradford. 

8992. TRamcaR Exgctric Traction, J. Milnes, Man- 
chester. 

4000. Picture Frames, W. Holmes, Bristol. 

= ee for Exxctric Motors, E. N. Bray, 
G 

4002. ae Om Cans, W. H. Smith and M. Timmis, 
Birmingham. 

4003. Boor Herts, J. A. Keay and Pearson and 
Bennion, Limited, Leicester. 

4004. MerHop of Frxino, G. H. Blackhurst, Edgbas- 


ton. 
4005. Printinc Macatygs, M. Smith, Manchester. 
4006. Stoves, J. Harper and Co., Ltd., and, Retallack, 
Wolverhampton. 
4007. i aa E. B. Crompton and E. A. N. Pochin, 


nm 
“ Asnastes Besr, W. and A. R. Crawford, 


hasgow 
4009. CycLE Suprort, H. G. Hinderwell, Glasgow. 
4010. DirngecTine TORPEDOES, F. O'C. Prince and C. E. 
Monkhouse, London. 
4011. Lamps, G, Hollis, Birmingham. 
4012, Tire Inrtators, W. Hanlon, Innishannon, Co. 


r! 

4013. Revonvixe Apventisinc Cart, A. Forbes, 

Glasgow. 

4014. Canovascors, V. A. Plana-Canova and W. Thomp- 
son, Birmingham. 

= Puotoorapnic Parntino Frames, B.C. Arnott, 


Ln 
4016. DistrisuTiING ARTIFICIAL ManurRgs, A. W. Molloy, 
ndon, 
4017. Carts, L. L'Hollicr, Birmingham. 
4018. Carpsgts, T. Griffin, Birmingham. 
4019. ADVERTISING AppaRaTus, W. I. Chadwick, Man- 
chester. 
4020, Ln, F. Stubbs and L. Burrows, 


=. mages T. A. Edison and 0. M. Johnson, 


4022, "Sname or Locauisine TzetH, E. P. Donston, 

London. 

4023. Porson InpicaTor, R. W. Brownlow and J. W. 
Warner, Melton Mowbray. 

- . . . saasemanas Movinc Osvects, A. Miles, 


4025. ieee and Steet Foroines, D. B. Morison, 
London. 


4026. Cup, J. A. Hurst, London. 
4027. Evgctric Warnixo Sicnats, J. H. Hollyer, 
Droitwich. 
4028, Sevenaatn, F. W. Schroeder and P. W. Moran, 
mdon. 
4029. a DELIVERING Apparatus, W. Sanders, 


= ‘Buse Srots of Curtery Casgs, C. A. Kirkby, 

effield. 

a ee Box Corners, ©. A. Kirkby, 

= Necks of Hottow Vessets, 8. Brame, Shrews- 
bury. 

4033. Butron, S. Spring and E. J. Rid, Lond 

4034. Mop, J. E. ‘and We J. Gee, — oe 

4085. CycLE Gear, H. Voigt, London. 

4036. Time-stampina Devices, W. L. B. Hinde, 
London, 

ag od bad and Combustion Enaings, G. H. Lloyd, 


4038. INTERNAL ComBusTION ENGINES, H. Parsons, 
London. 

4039, Maxina Boxxs, J. White and E. Byrt, 
London 


4040, Rops Manvracture, F. E. A. Gitinther, 
London. 
bag — PoucH AtrachmenT, H. Kaufman, 


on. 

= peg and Joints for Doore, F. W. Krtiger, 
mn le 

4048, ED ACETYLENE Lam?, F.J. Bourgeois, 


4044, Coase Rooms, C. H. and A. M. Tasman, London. 
4045. Stoves, A. Weingoertener, London. 
4046. Execrric Morors and Generators, V. A. Fynn, 


ndon. 

ia Conveyine Burtpinc MATERIAL, -N. C, Schouboo, 

on. 

4048. Woop Susstitutr, F. Lamplough and C. E. C. 
Townsend, London. 

4049. Borries, G. H. Hill and G. F. H. Bartlett, 
London. 

4050. Lamp Grong, E. Seiler, London. 

4051. Jacquarp Mxcnanism, C. D. Abcl.—(A. and £. 
Henkels, Germany.) 

— Typer-castina Apparatus, F. Wicks, 





— & Sn Music Rott and Desk, W. 8. Bowen, 


“-. Generators, A. J. Boult.—(M. de Lasserve, 
rance. 
4055. Raitway Cuarrs, A. J. Boult.—(P. Cazes, 
France.) 
4056. BACK-REFLECTION ApPARaTus, W. 8. Simpson, 
London, 
4057. Hovusgs, A. G. Brookes —(J. Jiiger and J. Seifert, 
Germany.) 
-. Drivine Mecianism for Autocars, W. P. Thomp- 
m.—(The Kilner Accumulatorem-Werke Gottfried 
poy Germany.) 
4059. - --edamaeal Evxcrric Lamps, T. D. Farrall, 
mdon, 
4060. Paps, H. Loewy, Liverpool. 
4061. BEER-DRAWING AppaRATUS, H. Garland, Liver- 


pool. 

= ad for Prorectina Evs, A. Friedlein, 

ve 

4063. Thou, 8. N. Brayshaw, Manchester. 

4064. Vatves for Pursatino Pumps, J. B. Foxwell, 
Manchester. 

4065. Switcues, Veritys, Ltd., and L. J. Steele, 
Birmingham. 

4066. Stare Manrevrieces, W. J. Lewis, Birming- 


ham. 
4067. Tua Buckigs for Licut Harngss, A. Guérineau, 
London. 
4068. Exectric Resistances, 8. 8. Bromhead.—(W.. C. 
Heraeus, Germany.) 
4069. Dyginc, R. B. Ransford.—(L. Cassella and Co., 
Germany.) 
4070. AppLiance fur Hotpina Breap, J. W. Butler, 
mdvn. 
4071. PHotocrapnic Lenses, T. R. Dallmeyer, 
ndon. 
4072. Ovens, E. Disdier, London. 
4078. Crusnine Mitt, R. A. Haifield and A. G. M. 
Jack, London. 
4974. — Brock and Parquet FLoorine, A. E. Geary, 


Lon 

4075. Spovean Bavance Inpicator, J. 8. Rutherfurd, 
London. 

4076. Brake Mecuanism, P. L. Renouf, Erdington, 
Warwickshire. 
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4077. Can Openers, G. B. Atkin and W. Burton, 
Nottingham. 

4078. ComMMUTATOR-TURNING Toots, D. Honeywood, 
London. 

4079 Friction Ciutcues, A. Mitchell, Manchester. 

4080. AN*sTuHeTICSs, R. Marston, Leicester. 

4081. Ovutsipg Borrte Cuieaner, G. W. Brown, 
Maidenhead, Berks. 

4082. AccumuLaTors and StoracE CEz.1s, F. H. Stone, 
Oxford. 

4083. PropeLiixa Cycies, T. Murphy, Clonmel, Co. 
Tipperary. 

4084. Matcu-Box Hotpkr, P. W. and R. Hudson, and 
A. Adam, Birmingham. 

4085. Racxs for Curitery Cases, F. G. Kirkby, 
Sheffield. 

4086. PREss- “FEEDING Apparatus, J. N. Peake, Stoke- 
on-Trent. 

4087. Carpipe Hotpers, F. Sunderland and G. Mar- 
shall, Birmingham. 

4088. Hotprrs for Incanpgscent Lamps, W. Lynes, 
Birmingham. 

4089. Incot Inon and Sreet, G. A. Jarvis, Wellington, 


1s. Buawise Pins, J. Wilday, Birmingham. 
‘ool. . gaa Metat Cases, &c, G. F. Lloyd, 
ndon. 
4092. Packinc Brpsreaps for Transit, R. P. Taunton, 
Birmingham. 
4093. AceTyLenz Lamp, R. H. Sunderland and G. 
Marshall, Birmingham. 
4094. Game of Countina Corns, E. A. Jennings, 
Shipley, Yorks. 
4095. Untoapine the Carcozs of Suips, J. Price, 
Dublin. 
4096. DouBLeTree CiEevises, G. Thorsen, Kingston-on- 
Thames. 
4097. Fasreninc Fioor Coverinxes, J. K. Thoma, 
on iton-on-Thames. 
Last Furnace Siac Bocory, J. Dougherty, 
+ Tiddlesbroug! h. 
= — Owe pLinc, G. W. Breffit and J. Thomas. 
4100. Expostna Liquips to the Arr, A. Millar, Glas- 


gow. 
101. Toon for Crosinc Mrtatiic Rixcs, W. Dewar, 
Glasgow. 

= Tae Puttey Frames, A. D, Ash, Willenhall, 


Staffs. 

4103. Tomer Articte Recerracizs, A. Schott, 
Friedeneau, Germany. 

4104. Syrincgs, P. Walther, Glasgow. 

4105. Breaxinc Enoine Vacuums, ries and T. Clegg, 
Burnley. 

4:06. LADDERS, W. Thomson, Manchester. 

4107. Pranorortss, D. Makinson, Manchester. 

4108. Stoprer and Hanpiz for Jars, F. Rogerson, 
London. 

4109. TusvLous Coo.ine Apparatvs, F. O. B. Mattick, 


mdon. 

4110. Reotster1ne Frame for Lito Press, W. Sabel, 
London. 

4111, Puzziz, W. Rayward, G. W. Dancy, and F. 
Westwood, London. 

4112. Merattic Buckets and Tuss, G. and J. R. Hill, 
London. 

4118. Apvustinc CycLe CHains, The New Rock Cycle 
Manufacturing Company, Limited, S. F. Hannam, 
and L. M. and A. Warburton, Sheffield. 

4114, CycLr Stanp, The New Rock Cycle Manufacturing 
Company, Limited, 8S. F. Hannam, and L. M. and A. 
Warburton, Sheffield - 

4115. ACETYLENE Gas Generators, J. Caldicott, 
London. 

4116. Cieantnc Knives and Forks, A. Wilson, 


London. 

4117. Ouvr-poor Sgats for Tramcars, W. H. Brown, 
London. 

4118. Mattress Lace, E. F. Ralli and G. Lewis, Bir- 


mingham. 

= — Exectrric Cars, W. Rutherford, Bir- 
ming! 

4120. ll of Maxtna Fancy Boxes, R. Barkoff, 
London. 

4121, IaniTinc Miners’ SaFety Lamps, W. Best, 


London. 
4122. ee Corts for Use in Mrygs, W. Best, 


London. 

4123. Etzcrric GLow and Arc Lamps, 8 G. Brown, 
Bournemouth. 

4124. Stoves, H. J. Dowsing, London. 

4125. Winpow-sasH Fastener, H. Macnaughton-Jones, 


London. 
gr be Sgats for Smoxrne-rooms, A. L. Thompson, Bir- 
mingham. 
ba Novixe the Barren in Weavine Looms, I. Lang, 
erlin 
4128. Boot Fastentnos, J. O’Loan, London. 
4129. Exrcisine Arparatvs, C. H. Roche, Tonbridge, 


Kent. 

4130. Brip.x Brrs, J. C. Mewburn.—(Z. 0. Licsching, 
Ceilon.) 

4181. Lamps, G. Smith, London. 

4132, BicycLe Sappies, H. Thomassen and J. Nord, 
London. 

4188. Preservinc Woop, H. H. Lake.—(F. Konrad, 
Germany. 

4184. Brakes for Venicres, &c., W. A. Crowdus, 

ndon. 

4135. Crank Hanp tes, J. Holman, s 

ag - megaman J. Emringer and P. B. Marchand, 
on 

4187. ‘A — Gatyanic Banpace, P. L. Schmidt, 
London, 





ag Se = Suewe » PURIFYING AppaRaTus, G. Mugna, 
nd 

- Waivns for Usz by Brewzrs, W. Oliver, 
_ Yarns for Breakxinc Roaps, H. Morrison, 


on, 
4141. gaa Views, L. E. Graniehstadte~, 


ndon, 

4142. SorTING GRANJLAR Wareriar, A. Bugusezewski, 
madaon, 

4143. Te_ecraPn Carbs, E Tissot, Liverpool. 

4144, Topacco Pipgs, R. Bell, Liv. rpool. 

4145. Apparatus for CLEANING Boors, A. Riester, 


verpoo! 
4146, ama yet Rer.ective Mirror, A. Gibson, 
mdon. 
4147. Trouser Presser, H. Cowley, London. 
4148. Bicyctes Driven by Cuains, E. Harnett, 
London. 
4149, Feep-waTer Heaters, J. Radcliffe, London. 
4150. ConpensErs for ConpensinG Steam, J. Radcliffe, 
London. 
4151. Means for Kiturnc Weeps, F. Lark, London. 
4152. Stircaincand Verinine Macutye, D. MacGlashan, 
London. 
4158. Sewinc Macuing, The Thomas Manufacturing 
Company, Limited, and T. Connery, London. 
4154. Inkstanps, A. Barker, London. 
4155. STRENGTHENING ATTACHMENT for CyciEs, L. 
Freson, London. 
4156. 7 capa for Brusnes, C. J. Axten and W.T Hall, 


= " BRERCH Mecuanism for Guns, W. A. Burns, 


ndon. 

4158. Evecrric TRANSFORMERS, A. Wydts and G. Weiss- 
mann, London. 

4159. Wueet Forks for Bicycies, B. Green, London. 

4160. ARTIFICIAL CHICKEN REaRERS, S. Simmons, 
London. 

4161. Heatinc Water, R. Haddan.—(/. £. Wi.iting, 


India.) 

4162. Lamps, Acetylite, Limited, J. H. Clarke, and E. 
W. Sprott, London. 

4163. Wuiskinc Macuines, W. K. and G. 8. Baker, 


on. 

4164. Cameras, C. 8. Lumlcy, T. K. Barnard, and F. 
Gowenlock, London. 

4165. Suction VenTiLaTor for CuimyeEys, J. R. Bouhon, 


on. 
4166. HERMETICALLY-CLOSED Packets, M. B. Kuckhoff, 
London. 
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4167. Psgumatic TirEs for Ventcies, B. H. Thwaite, 
London. 
a Tires for WHEELED VeHiciEs, A. G. Taylor, 


verpool. 
4169. Ropg-Mmaxinc Macuines, C. 8S. McConnap, 
Liverpool. 
4170. TreaTInc Yarn with Liquips, T. Bold, Man- 
chester. 
4171. Rinc-povstinc Frames, H. Tetlow, Man- 


chester. 

4172. FLY + its G. A. Shaw and Kay Bros., Ltd., 
Stock port. 
4.73. GRAFTING Macuing, J. Chevreton and 8. Riviere, 
London. 

4174. Mik Recetver, W. F. Taylor and J. E. Robins, 
Newport, Mon. 

4175. ., SHors for Orro Boarps, &c., C. Hellyer, 


Hul 

4176. Fitters, T. Caink, Worcester. 

4177. Lamps, T. Flood, Manchester. 

4178. Drivinc Gear for Bicycizs, J. 8. Crockart, 
Glasgow. 

4179. BREAKING Coat, A. E. N. Yeadon and W. E. 
Garforth, Leeds. 

4°80. Bxps, A. Moir, jun., Glasgow 

4181. Drawine FRAMEs, J. H. Hartley and R. Fawcett, 


ax. 

4182. CooLrne Cy.inper, 8. E. Astbury and G. Large, 
Wolverhampton. 

4188. Titanium, F. M., D. D., and H. Spence, Man- 


chester. 
= Mepicat Compounps, F. A. Wild, Stockton-on- 
‘ees. 
4185. ~ sgt H. Bowman and J. T. Southworth, Man- 


chester. 

4186. Szats for WaTER-cLosets, J. R. A. Bennett, Man- 

chester. 

4187. Rupser for Hanpuigs, A. E. L. Slazenger and A. 
Warsop, London. 

4188. —e for Maxine Briquetrss, J. Ahren, 


G 
4189. VERNING Exp.osion Enotnes, R. F. Hall, Bir- 


1100, Buacraicaty-rnora.tzp Vexicuss, R. F. Hall, 
ingham. 
4191. Prope.iinc Vexicies, R. F. Hall, Birming- 


ham. 
4192. Makino Joints by Sotperino, F. C. Britton, 
Bi ham 


rming! a. 

= cea for Stampinc Iron, J. G. Moore, 
or 

4194. Dusr Carts, R. Wadsworth, Halifax. 

a for CuTLERY Cases, C. A. Kirkby, Shef- 
field. 

— REGISTERING PRessvREs in Encines, L. R. Doran, 

‘ow. 
a Construction of Incusators, W. Shepherd, 


a ~ a LvaGaGE Basket and Mup Gvuarp, R. Brown, 
ys Fosaavas Opgnsr, R. F. Blacket, Newcastle-on- 


‘yne. 
4200. STooLs, R. W. Cater, London. 
4201. Coverines for Steam Borers, J. Archibald, 


ng mes 

[—— URNACE and Dryinc Cuest, T. Lovegrove, 
we 

ig Fnanrs for Cyrcxzs, R. E. B. and C. Crompton, 


4204. Fotp1ne Suarts of Matt Carts, J. Harrop, Man- 
chester. 

4205. SHowsr Bats, E. Sandow, Manchester. 

4206. Steam Generators, D. Croll, Glasgow. 

4207. Diviprine Materiat into Parts, P. Wagner, 


London 
—o ANCHOR, E. Sharples, Barry Dock, Glamorgan- 


4209. Dry Sgat for Tramcars, W. H. Heeson, 
London. 

4210. Exectricay Traction, W. Kingsland, London. 

4211, ee Creavers, E.T. Markham, 

ndon. 

4212, Wrappers for Botriss, W. J. 8. Day, London. 

4218. Pyeumatic Tings for Bicycigs, T. Deane, 
London. 

4214. Harps, G. F. Lyon, London. 

4215. Manuracturs of Porto Sticks, A. Altman, 
London. 

4216. Dust Carts, T. E. Groves, London. 

4217. Puastic Stass for Coverine Purposss, W. Millar 
-_ band London Portland Cement Company, Ltd., 

mn 

4218. Cans, R. Haddan.—(Société Anonyme pour 
UEclairage ct le Chaugfage pur le Petrole (Brevet 
Bouhon), Belgium } 

4219. Srgam Trap, I. 8. McDougall and N. N. Haigh, 
London. 

4220. Manuracture of Breap, W. G. Davidson, 
London 

4221. Ove Cuatk Houper, E. J. Saunders, London. 

4222. Stirrups, J. C. Mewburn.—‘{l. 0. Liezching, 
Ceylon.) 

4223. GENERATING ACETYLENE Gas, H. Berger, London. 

4224. E.ecrricaL InstruMENT, W. H. Wheatley.—(H. 
R. Lockhart and R, 0, Kiny, ———. 

4225. LusricaTIna Pistons, W. Hay and E. Hotch- 
kiss, London. 

4226. MoTION-CONVERTING MecHANiIsM, W. Hay and 
E. M. Hotchkiss, London. 

4227. Currer-HEADS, 8. J. Shimer, London. 





4228, ConstRuCTION of Roap VeuiciEs, H. W. Rushton, 
London. 

4229. Tee ‘Squarzs, J. H. Gill. Sheffield. 

4230. Corrin Furniture, W. H. Hands, Birmingham. 

4231. Arc Lamps, W. C. Johnson and A. Wunderlich, 
London. 

4232. ELECTROMOTOR VEHICLES, La Société Geoffroy et 
Delore, London. 

4233. Fungrat Biers, W. P. Thomp:01.—{d. R&R. 
Cervelli, Italy.) 

= a of Comprvep Ores, J. Armstrong, 


4235, ARTIFICIAL LeaTHER, H. L. B. Mirch, London. 

4236. a Looms, C. Herold and R. Richards, 
Manc 

4237. A New Compounp, J. E. Thorr.ton and C. F. 8. 
Rothwell, Manchester. 

4238, A New CompounD, J. E. Thornton and C. F. 8. 
Rothwell, Manchester. 

4239. CABINET for Music, R. A. Conran, London. 

4240. Rorary Compression Pumps, 8. Ford, London. 

4241. Manuracture of TiLes, J. Purvis, London. 

4242. Rotary Enorves, G. van der Vygh; London. 

4243. IncaNDESCENT Burners, J. H. H. Duncan, 


London. 

4244. Primary Exvecrric Batrerizs, H. T. Harrison, 

mdon. 

4245. Maxine Twine, W. A. Avis, London. 

4246. Dust Carts, J. Chalmers, London. 

4247. Weavine Looms. M. Pereire, London. 

4248. Device for Drawine VERICLES, A. Blot, 
London. 

4249. AXLE Jornt, A. Blot, London. 
4250. Gas Cocks for Gas Burwyers, C. G. A. Streubel, 
London. 

4251. Extractine Aroma from Puants, G. E. Jacque- 
min, London. 

4252. Apparatus for Burnina Cement, P. Runge, 
London. 

4253. TRANSFORMING CycLEs into SLepegs, C. Dannehl, 


ndon. 

4254. Borina ANGULAR Hougs, M. Bass and J. Probst, 
ndon. 
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4255. ACETYLENE Lamps, F. Windham, London. 

4256. Wrist Spur, R. H. — London. 

4257. Drivinc Motor Cars, A. Hawkes and A. E. 

Coombs, Birmingham 
4258. STEAM ENGINE PackINc- -BoxEs, F. Brown, Largs, 


Ayrs! 
4259. oo" four Weartna Apparet, F. Parkinson, 
cester. 
4260, CyrcLe Brake Levers, C. H. Shacklock, Wolver- 


hampton. 

4261. Removinc Restpu« from Bosstys, A. Taylor and 
O. Schofield, Manchester. 

4262. Backinc-orr MEcuasisM for Mutgs, W. H. Cook, 
Manchester. 

4263, Rack for Hotpixc Newspapers, F. Hufton, 
Birming! . 

4264. PHorocRaPHic Printinc Frames, L. Hudson, 
Burnley. 

4265. Danpy Rotts, C. Johnson and S. Garnett, Man- 
chester. 

4266. Hox, H. Thomas, Huntingdon. 
267. Packixes for Piston - rops, G. Wallace, Liver- 


1. 
sobs. Crxper Srrrer, H. Burrell and 8S. Harrison, 

Burnley. 
4269. ae Hoipers for Bicycies, W. Lohmann, 
4270. cea, R. R. Thom and 8. McCall, Kilmarnock, 

Scotland. 


4271. Rosser Stamps, J. C. Macalester, Glasgow. 
4272. Musicat INstRUMENT Pepat, E. Seiler, Baden, 


ermany. 
4278. Fasteners for Wixspow Sasues, J. E. Hill, 
Birmingham. 
4974. LAUNDRY Irons, J. W. Blakey and G. H. Miller, 
Bradford. 


4275 Suspenper Catcu, 8. Gibbs and A. E. Downirg, 
West Bromwich 

4276. Reautators for Dynamos, N. Browne.—{The 
Tirrill Automatic Potential Regulator Compaay, United 
States.) 

4277. Conxectinc Hors to Hanpuizs, A. A. Peart, 


London. 

4278, Frrtisc Cuamper Kuixns, T. E. Willmott, Had- 
i x. 

4279. Raven for Lirt1nc PressED Goops, P. Wernicke, 


don. 
4280. Gain, C. C. Mallett, Southend. 
=. —— and Heatine Water, F. E. Jorden, 
4282. Tray, A. J. Boult.—(W. 7. and A. Willington, 
New South Wales.) 
4288. Excrricat Socks, G. Williams, Catford. Kent. 
4284. RecutaTinc Devices for Gas Taps, L. Porri, 


mdon. 

4285, Fastentnc Letters, F. W. Schrceder and P. W. 
Moran, London. 

4286. NeckT1Ee Pry, A. J. Keck, London. 

4287. APPLIANCE for Usk as a WEAPON, T. J. Howell, 


sane chi Ciutcuess, R. Riddle, Birmingham. 

4289. Macutngs for Castinc Typz, C. R. Murray, 
4200.” Paoroonara - PRODUCING Process, G. Selle, 
4291. "Genes Pump, Tangyes Limited, and J. N. Floyd, 
4292. _ Bgtts, J. V. Pugh and R. H. Smith, 


mdon. 

4293. SpinninG and Twistinc Macuines, V. Belanger, 
London. : 

4294. Propuctnc Power for VessEts, R. T. Power, 


4295. Spurs, D. Sauer, Barmen, Germany. 
4296. VEHICLE INDICATOR, R. Fitz-Roy and G. Graham, 


mdon. 
4297. Seane for Conveyinc Reruss, H. W. Cook, 
London. 
4298. Foot-rest Braxg, T. J. Tyer, London. 
4299. Compounp for Usr in Tega, 8. C. Davidson, 
London. 
4300. Puttgy Corp Griprinc MecHanism, J. G. 
Rollason, Birmingham. 
4301. Sapir TREES for Sprine Carts, C. H. Willmore, 
mdon. 
4302. Pranororts, W. H. Kingaby, London. 
4303. ag Jornts or Couptixes, W. J. Dandridge, 
nden. 
4304. Biow-pirgs, R. Allen, London. 
4305. Curr Prorectors, F. C. Wreford, London. 
4306. ApsusTINc HaND SHEEP Suears, J. Tucker, 
London. 
4307. SELF-actiInc Wtxoow Lock, J. Robertson, 


London. 

4308. Suteré, B. C. Barnard, London. 

4309, Apparatus for FEEDING Borter Furnaces, C. 
D. Abel.—(La Compagnie Anonyme Continentale pour 
la Fabrication des Compteurs «t Gaz et autres Appareils, 
France.) 

4310. Compounp Stream Enoring, J. C. Spence, 
London. 

4311. Latues, J. Brockie, London. 

4312. Erecrric WeLpinc Apparatus, O. Imray.—(G. 
L. Thompson Manufacturing Company, United 
States.) 

4318. ALTERNATING CURRENT Motors, M. Deri, 


London. 
4314. Gas Burners, H. Lane and G. Daultor, 


London. 

4315. Brxprinec Loosx Sueets of Music, L. H. Hart, 
London. 

4316. ReeuLatinc Lame Mant igs, E. J. F. G. Barron, 
London. 

4317. Vatve Jomnt, R. S. Lloyd and J. R. Davies; 


ndon. 
4318. ee SignaLuine Device, L. Calisch, 

ndon, 
4319. INCANDESCENT Gas Burners, J. B, Hannay, 

London. 
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—: Motor Veuicies, G. C. Marks.—(G. Bowtitie, 


nce 

4821. ConstrucTiING Pneumatic Trrgs, J. Epinat, 
London. 

4822. Locks, H. C. F. Sommermeyer, London. 

4323. CipHer Tetecrams, F. W. Golby.—(@. B. N. 
Valvasori, Italy.) 

4324. ACETYLENE GENERATORS, J. Bilbie and H. Drivet, 
London. 

4325. Vesset, W. P. Thompson._(I¥. H. Humphreys, 
Cape Colony.) 

4326. VariaBLE CycLe Spgeep Gar, H. D. Taylor, 
Liverpool. 

4327. ELectro - maGNnetic Conrrotiine System, G. 
Westinghouse, London. 

4828. Woop Brock F oorine, &c., J. F. Ebner, 


London. 

4329. Doors, L. Strube, London. 

4330. Urixistnc Motion of Suips, W. B. Fitch, 
London. 

4331. SusPENSION WHEELS, J. M. Rogers-Tillstone, 
London. 

4332. Suspensory Poss for Curtains, J. Russell, 


ndon. 

4333. Runninc Curtains on Poxgs, J. Russell, 
London. 

4334. GLass-BLowING Apparatus, A. A. Marchand, 
London. 

4335. Tox-ciips, P. E. Erickson, London. 

4336. Bo.ttine Macuings, F. Brandstaedter, London. 

4337. CoIN - FREED APpPaRaTUs, M. Wendland, 
London. 

4338. Breech MecuanisM of Guns, Sir W. G. Arm- 
strong, Whitworth, and Co., Ltd., and A. G. Had- 
cock, London. 

4339. Mgtat Potish Manuractursg, J. L. Dyson, 
London. 

4340. Fitters, F. R. Lipscombe, London. 

4341. ComN-FREED Merers, R. T. and J. G. Glover, 


ndon. 
4342. Stass for ARCHITECTURAL Usss, J. T. Newell, 


ndon. 
4343. Topacco Pipes, A. J. Abbey and A. C. Fisher, 
London. 


28th February, 1899. 


4344. L-sHaPep Sop Keys, F. H. Beale, London. 

4345. CrrcuLar Kyitrinc Macuings, W. J. Ford, 
Leicester. 

4346. Carts, W. J. Alldred, Brighton. 

4347. Pacinos, 8. Redfern, Manchester. 

4343. Twistinc Macuing, A. H. Leaand C. H. Warren, 
Leicester. 

4349. Buriat Caskets, C. M. Drennan, London. 


a 


4419. Toys, E. P. Lehmann, Liverpool. 

4420. Creatine Motion in Toys, E. P. Lehmann, 
Liverpool. 

4421. Puzz_e Game, B. W. Hird, London. 

4422. PLayine Boarp, A. H. Weiss, London. 

4423. Fences, D. Rowell, London. 

4424. PLantine Poratogs, J. P. Goss and J. A. Barton, 
London. 

4425. Cuarns for Drivine Ggar, T. Prinz, London. 

4426. Provectites for Fire-arms, H. W. Gabbett- 
Fairfax, London. 

4427. Drvinc NewLy-ErEectep Buripines, 8. von 
Kosinski, London. 

4428. Brake Lock, A. Gruner and M. Cooby, London. 

4429. CentrirucAL Governors, A. F. Spooner.—(&. 
Aubrat, France.) 

4480. Firterine Apparatus, J. Wilson and A. Reid, 
London. 

4431. ImprEGNATING Woop, J. L. Ferrell, London. 

4432. Car Brakes, J. H. K. McCollum, R. Elmsley, 
and W. H. Brouse, London. 

4433. Lamps, J. H. Stone, London. 

4434. Mou.pine Macutngs, C. Harvey, London. 

4485. Conveyinc Cortron, A. Issenmann, London. 

4436. Wrencu, G. H. Holgate, London. 

4487. Traces for Horsss, 8. J. Prescott, London. 

4438. Emprocation, P. A. Baudoin, London. 

4439. AatiricraL Leos, N. Faarup, London. 

4440. Maxine Matrix Strips, G. Fischer, London. 


lst March, 1899. 


4441. Sprnninc Macurnes, C. S. McConnan, Liverpool. 
4442. ACCUMULATOR PLaTEs, W. Majert and F. Berg, 


London. 
4443. TUBE-DRAWING Macuings, A. M. Reynolds, 


London. 
4444. Grates for Borter Furnaces, P. Cornelius, 


mdon. 
4445. Packinc Mercuanpisk, A. J. Johnson, Birming- 
am. 
4446, Steam Reverser, J. Wood, Wigan. 
4447. Dish Covers, W. T. Hall and C. J. Axten, 
London. 
4448. ApvertisinG, T. J. Denny and R. W. Wilson, 
ondon 
4449. Automatic Lockina AppLiance, J. F. Uphill, 
West Bath. 
4450. Connectine Cyc igs, 8. I. Fitnkenstein, Birken- 
head 


4451. Moup-cuarps for Crciges, W. and H. McGowan, 
ndon. 
4452. Larues, W. H. Latham, jun., Bolton-le-Moors, 
La 


nes. 
4453. EXTINGUISHER for Lamps, A. H. Robinson, Bir- 





4350. Tarcets, C. J. Leather and E. 8, 
Portsmouth. 

4351. TypocraPHic Macutngs, J. Y. Johnson. —(J. 
Risley, United States.) 

4352. Friction Mixture for Bearines, D. Harris, 
Pontypridd. 

4353. Latcu, H. Piquet and F. B. Smith, Port Talbot, 
Glamor, hire. 

4354. Gas and Vapour Burygrs, G. W. Weatherhogg, 
Lincoln. 

4355. aaa Poison Borrizs, R. H. Bow, 


urg: 

4356. ATTacHinc Fiat Bopiges TocgruEr, G. Cohn, 
Manchester. 

4357. ATTACHING JuUNcTioNs to Prpgs, J. Booth, Man- 
chester. 

4358. Castine Metat, J. W. Miller.—{L. C. B. Holmboe, 
United States ) 

4359. Pumps, A. E. Whiting, London. 

4360. Ececrric Traction, E. Vedovelliand C. Priestley, 
London. 

4361. Motors, E. C. F. Otto, London. 

4862. Manurgs, J. Crone, D. C. Taylor, and F. Williams, 
Liverpool. 

4363. Securtnc Corks in Jars, R. D. Wheeler, High 
Wycombe. 

4364. Divipinc Heap or TuRRET Hotper, A. Hopwood, 
Wolverhampton. 

4365. Burninc ACETYLENE Gas, J. R. Wigham, 
Dublin. 

= Yarn Warpinc Macuings, B. Kellett, Brad- 
0 


4367. Dust -coLLectinc Buckets, H. T. Johnson, 
Manchester. 

4368. PortmanTgau FasTeyinos, W. E. Patterson, 
Birmingham. 

4369. CoMBINATION AIR T1RE, J. Aylward, Coventry. 

4370. ELEcTROLIER for ELgectric Licat, P. Stevenson, 


Glasgow. 
4371. Macuine for Freezinc Cream, G. Newell, Bir- 
mingham. 
= anne Doors, &c., J. N. Peake, Longport, 
Ss. 
4873. Screw-wrencu, O. Kiinzell, Dusseldorf, Ger- 


many. 

4374. Gutty Grate, J. Humphreys and E. A. Grey, 
Maesteg, R.S.O., Glam. 

4375. Smoke Consumer, E. Lee and G. J. Thomson, 
London. 

4376. Metuop of ADVERTISING, J. R. Ellis, Leeds. 

4377. Vesse_s for Liquips, F. Hughes, London. 

4378, Horsgsnogs, A. G. Bryant, London. 

4379. KNIFE-CLEANING Macuings, A. 8. Cooper, D. 
Laffan, and C. J. Bury, London. 

4380. Batt Cocks, J. E. Thomas, London. 

4381. StaterRs’ Naixs, H. J. Dickinson, London. 

4382. Soor CoLiectors, C. Baer, London. 

4383. HoL_pinc SmoKE-PiPEs, C. Baer, London. 

4384. Apparatus for Removine Ecos from Water, O. 
Frommann, London. 

4385. Lire-savinec Dresszs, A. Blaise, London. 

4386. Harrows, C. Garfitt, London. 

4387. Exve.topgs, L. Widdershoven, London. 

4388. CycL¥-DRIVING Gear, F.C. F. Knaak, London. 

4389. Fanuicuta, R. A 8s, London. 

4390. Sipes for Trunks, J. Ruschpler, Birmi 

4391. Music Uxips, A. W. Downs, Birmingham. 

4392. CatcHiIne F.ies, A. Pflueger, London. 

4393. Emprocation, R. F. Lambert, London. 

4394. Cuimyey Por, J. Coates, London. 

4395. Freezina Procgss, G. 8. Robertson, London. 

4396. Toastina Forks, T. Bass and A. KE. Robinson, 
London. 

4397. Drawinc Boarps, J. Sims, London. 

4398. Taps, E. Pagett, London. 

4399. JoINING SHox Sotgs to the Uppers, R. Bates, 
London. 

4400. Po.isuine Stong, C. L. Prentice, London. 

4401. Borters, A. Granger, Edinburgh. 

4402. Pepats, W. H. Beck.—{(G. EB. Strausz, United 
States.) 

4403. Games, J. Vreugdenhill, London. 

4404. VaLves, P. Jensen.—(The United States Steering 
Gear and Valve Co., United States ) 

4405. Vatves, P. Jensen.(The United States Steering 
Gear and Valve Co., United States.) 

4406. Borrixes, P. J. Friedrich and M. J. Shanley, 
London. 

4407. Scrcicat Spiints, R. W. Barton. London. 

4408. Fasteninc Lapies’ Hats, A. F. Wilson, London. 


hy 





4409. TELEPHONE ExcHance System, A. Heiny, 
London. 
4410. Megratytic Tupes, §S. Vanstone and B. 


McGuinness, London. 

4411. Pampuver Binpers, H. H. Lake.—(M. C. Baker, 
ODnited States.) 

4412, Winpow Sasugs, J. C. Fleming, London. 

4413 Motive Power Enoines, M UC. Wilkinson, 
London. 

4414. Maxine Tupes, H. H. Lake.—(B. C. Batcheller, 
United States.) 

4415, Evecrro-piatine, H. H. Lake.—(H. R. Boissier, 
United States.) 

4416. ExxcrricaL Disrrisution, B. G. Lamme, 

mdon. 

4417. ELecrric Conpuirs, F. Jones and F. A. Pock- 
lington, Liverpool. 

4418, Heatinc Apparatus, G. C. Dymond.{F. W. 
Linnbeck Russia.) 





4454. Winp Moror, A. 8. Jones, Stony Stratford. 

4455. Tramways, R. Riley, T. Winstanley, and 8. 
Riley, Manchester. 

4456, Trres for WHEELS of VeHICLEs, G. L. Scott, Man- 
chester. 

4457. Securine Castors to Tasvgs, 8S. Brentnall, Man- 
chester. 

4458. _— Corp Puttgy Brackets, E. Sivern, Liver- 


poo! 

4459. Rakes and Harrows, H. F. von Schuckmann, 
Manchester. 

4460. Fitters, C. J. Whittaker and W. C. Bryant, 

iverpool. 

4461. PHotocrapHic Cameras, W. J. Lancaster, Bir- 
mingham, 

4462. PHorocrapHic Camrras, W. J. Lancaster, Bir- 
mingham. 

4463. Fire-crates, G. Quick and C. 8. Walker, 
London. 

4464. Hanp Streerinc Gear for Suips, J. Muir, Glas- 


gow. 

4465. Pyeumatic Tires for Cycies, H. Brockelbank, 
London. 

4466. “‘ Bat Hotpgr,” A. Gouldby, London. 

4467. SELF - INKING Printinc Press, W. Smith, 
Glusgow. 

4468. Pianorortes, T. C. Lewis, London. 

4469. MuLTIPLE Expansion Enornegs, W. A. Ashworth, 
Manchester. 

4470. a Lamp Goze Rim Cup, R. Dorance, Liver- 


pool. 
4471. Drittinc Rock, J.G. Cranston, Newcastle-on- 


'yne. 

4472. Burntye Bricks, I. and M. Baumann, Man- 
chester. 

4473. Macuine Toots, H. A. and E. H. Liebert, Man- 
chester. 

4474. Sypuon, J. Merrill, Sheffield. 

4475. Kngapino Macuing, W. Beattie, Glasgow. 

4476. CoIN-CONTROLLED Apparatus, A. Archibald, 


‘ow. 

ae MANvuFACTURE of WHEELS, W. Malam, Man- 
chester. 

4478. Boots, A. Vianello, Manchester. 

4479. Compasses, W. H. Stephenson, London. 

4480. Covers for Cooxinc Apparatus, F. Knowles, 


Leeds. 
4481. Seats for PLeasurE Boats, &c., R. W. Hood, 
Ss. 
4482. Leap Pencit SHarpPeners, G. Daws, Birming- 


am. 
4483. Pygumatic Tires, H. C. Simpson and H. W. Jones, 
Birming! ‘ 
4484. Bepsteaps, H. F. Bangert, London. 
4485. Raitway Cuair Keys, H. P. Farrer, Bradford. 
4486. Execrtic S1onats, J. E. Kelly, London. 
4487. Vatves for Borers, J. A. and 8S. Fletcher, 
mdon. 
4488. InTeRNAL ComBusrion Enoines, R. K. Thomp- 
son, Glasgow. 
= Automatic AppER, C. F. Mancini, Birming- 


m. 
4490. Tanninc Hives, J. H. Curling and Curling’s 
Tannery, Limited, London. 
4491. — for CLzanina Bott es, J. W. Nathan, 
ndon. 
4492. Eyzoassss, H. J. Thatcher, London. 
4493. Uriiisinc VuLcanisep Rupper, J. Hubbard, 
London. 
4494. Sarety Fastenino for Brace.ets, E. Dashwood, 


mdon. 

4495. Water Gas, A. J. Boult.—(£. Fleischer, Ger- 
many. 

4496. LECTRIC Contact BREAKERS, G. Bowron, 
London. 

4497. Apparatus for Makino Parser, J. Schlatter, 


mdon. 

4498. TeLePpHones, G. Blank and H. M. Salmony and 
Co., Limited, London. 

4499. ADVERTISING Sicns, T. H. and W. H. Greed, 
London. 

4500. Apparatus for Fittinc O11 Lamps, J. Coppard, 


on. 
4501. Joints for Bicycte Frames, H. Schwalbe 


London. 

4502. Fuses for Prosectites, J. Wetter.—-(E. Rubin, 
Switzerland.) 

4503. Perambputators, E. Edwards.-(F. H. Ullrich, 
Germany.) 

4504. Extractinc Merats from their Orgs, E. Bohon, 


mdon. 
4505. Trouser Racks, E. C. Seward, London. 
4506. Drivinc Gear for Cyciss, A. F. A. Roxendorff, 


London. 
4507. Makino Expiosive Compounps, G. Beneké, 


4508, CuLinary VessgLs, J. Westenhoff, London. 

4509. INCANDESCENT MANTLE Support, M. H. Haws, 
London. 

= nr sang for Wasuinc Ciorues, W. T. Quinsey, 

‘irm: = 

4511. Fier for Twistinc Frames, C. de Rossetti, 
London. 

4512. TELEGRAPH TRANSMITTER, W. J. Murphy and G. 
Draper, London. 

4518. Lamps, H., W., and I. Darby and J. H. Punchard, 
London. 

4514. VenTILaTors, I. Winik, London. 





4515. CoLournina Matrers, H. H. Lake.—(K. Oehler, 
Germany.) 
4516. Stoprerine Borries, A. Lespagnol, London. 
4517. a Musica Instruments, C. B. Kandall, 
ndon. 
4518. Knirg CLEANER, J. Mason, London. 


fitted to work in both cylinders, a steam-tight stufling. 
box around said pon in one of the cylinders, a pipe 
convecting one of the cylinders with the main supply 
pipe between the main valve and the boiler, with 
means for connecting said piston with the valve, sub. 
stantially as described. (3) In a valve - operatin 
hanism t bination of two cylinders with one 





4519. Morors for Roap Venicies, H. I. Boui " 
London. 

4520. Woop Potisn, C. W. Luther, London. 

4521. Generation of AcETYLENE Gas, L. Perrin, 


mdon. 
4522. Propucine Witton Carpgts, C. O. Morel-Druet, 


mdon. 

4523. Typewriters, 8. Chapman.—(A. R. Guest and RB, 
T. Richmond, Egypt.) 

4524. Squegcers, P. F. Faarup and A. F. Prechtel, 
London. 

4525. Ain Cusuions, W. P. Thompson.—(@. Miiller, 
Germany.) 

45°6. AIR-CUSHION VaLvE, W. P. Thompson. —(G. Niiller, 
Germany.) 

4527. HorsgsHors, R. Revell and W. T. Rowley, 


ndon,. 

4528. Execrric Breuiis for Bicycigs, A. R. Gould, 
Manchester. 

4529. Dress Banps, H. Swann and F. H. Lee, Bir- 
mingham. 

4580. Tonacco Pirk ATTacHMENT, H. Charlesworth, 
London. 

4531. Hotpgers for Heatep Osvects, H. { Briggs, 

ndon. 

4532. Fexp Brusn, F. Grunewald, London. 

4533. AppaRATuS for ConTROLLING Cocks, F. Reiss, 
London. 

4534. Fixinc Stamps, A. C. Green and J. Pettigrew, 
London. 

4535. Flower Pors, A. Roeseler, London. 

4536. Corn-oPERATING Macuing, J. G. W. Romans and 
A. D. Grover, London. 

4537. Fiaostarrs, J. Muir, London. 

4538. BoaT-PROPELLING MeEcnanisM, P. R. Trethewey, 
London. 

4589. Srups, H. E. Loveland, London. 

4540. - guaran Device, C. C. Protheroe, 

ndon. 

4541. Means for Cautg Fire Escarss, J. Pilley, 

Pendleton. 


2nd March, 1899. 
4542. Coverine and ProrectinG Vatves, H. Beech, 


0) le 
4543. Boiter for Domestic Purposss, G. Whittaker, 


Burnley. 
4544. Preventine WasTE, A. Fuller and E. W. Jarvis, 
mdon. 
4545. DentaL Enornes, F. Hallam, London. 
4546. SrorrERING BotrLes, W. Menzies, West Ferry, 
orfarshire. 
4547. Tipptna Lever, J. W. Tunstall and H. Vause, 


jolton. 

4548, CouPLING ATTACHMENT, A. M. Thompson and J. 
T. Roberts, Crewe. 

4549. CoMMUNICATING APPARATUS for PASSENGERS On 
Trains, J. H. Wyke, W. Barker, and F. Richmond, 


urnley. 
4550. Mayra Spreapers, W. G. Potter, Didsbury, 
near Manchester. 
4551. Benpina Iron, J. Midgley and W. Sutcliffe, 
Bradford. 
4552. CARAMEL Torres, J. H. Turner and G. Wain- 
hi 


wright. 

4553. Warpinc Macuing, E. Hollingworth and W. 
Mitchell, Huddersfield. 

4554. Dust Cart, T. Sanderson, Newcastle-on-Tyne. 

4555. ACETYLENE BicycLe Lamps, 1. D. Green, Bir- 
mingham. 

4556. CycLe Sapptses, F. Lavender, Walsall. 

4557. NREDLE THREADER, G. J. Eppstein, London. 

4558. Tires, H. Buchanan, Bristol. 

4559. Printinc CaLico, D. Falconer and Co., 
Limited, and J. Blair, Glasgow. 

4560. Gas Lamps, J. R. Haws.—(R. C. Haws, British 
Columbia.) 

4561. WinppRoor GLosges, W. G. Potter, Didsbury, 
near Manchester. 

4562. ManHoLe Cover for Tanks, W. Armstrong, 
Stockton-on-Tees. 

4563. Fittinc Barret Taps, R. Sutehall, Stockton-on- 


Tees. 
4564. STOPPERING Bott.gs, G. Dickenson, Stockton-on- 
Tees. 


4565. CALCULATING MacHINE, D. Cahill, Glasgow. 
4566. COLLAPISIBLE CARDBOARD Box, 8. M. Thompson, 


Glasgow. 

4567. Utiiistnc {Gas, A. Beard and A. E. Beardmore, 
Wolverhampton. 

4568. Dyginc Compep Woor, A. A. Vanzeveren, 
London. 


4569. Apission of Gas to CytinpgErs, G. Taylor, C. D. 
Turrall, and A. Bednell, Coventry. 

4570. Guarp for Poison BotTies, A. Reed, Sheffield. 

4571. Sunt Froyt, J. Mitchell and 8S, Stanfield, 
Glasgow. 

4572. SHAPING Giass Prares, A. Griffiths and E. H. 
Pearce, Birmingham. 

45738. Grips for Coat SHoots, H. Pearson, Man- 
chester. 

4574, SHoots for LoweRine Coat, F. Kinder, Leeds. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





616,892. Sream VALVE-oPERATING MECHANISM, F. N. 
Bushnell, Providence, R. I.—Filed March 8th, 1898. 
Claim.—{1) In a valve ~epeveting mechanism the 
combination with a rotary valve, of two cylinders, a 
single piston fitted to work in both cylinders, a steam- 
tight stuffing-box around the piston in one of said 
cylinders, a pipe connecting one of said cylinders with 


616.892} 














the steam supply pipe between the main valve and 
the boiler, a chest or box inclosing the other of said 
cylinders, holes communicating between said cylinder 
and the chest outside, substantially as described. (2) 
In a valve-operating mechanism the combination with 


the rotary valve, of two cylinders, a single piston 


e 
piston working in both cylinders, a rotary valve 
arm attached to the stem of said valve and haviny “4 
its outer end fitted to work in an opening in said 
piston, a sliding block on each side of said head fitted 
to receive said head, and taper keys to adjust said 
blocks and take up the lost motion between said head 
and the ends of the opening in the piston, with 
means for securing said keys to the piston, substan. 
tially as described. 


616,898. Curren Heap, W. H. Chaffee, Sherburne 
N.Y.—Filed August 28th, 1897. , 
Claim.—In a cutter head, the combination with the 
screw-threaded spindle formed with a cylindrical 
socket and a crew-threaded bore, the screw pin pass. 
ing through said spindle having a conical inner end 
the mandril having a conical recess with which said 
pin engages, the nut on said pin and the set screw 
passing through said spindle and engaging with a 


616,898] 





threaded hole in the mandril, of the central cutter 
having a central hole and bit at each end lying in the 
same plane but pas in the opposite directions, 
the of cutters having a central hole at one end and 
a bit at the other end —— arranged with respect 
to each other, the clamping nut on said spindle and 
the washers, substantially as described. 


617,072. Rotary Enarve, F. G. Bates, Philadelphia, 
Pa.—Filed July 16th, 1897. 

Claim.—(1) A rotary engine in which are combined 
a cylinder, a shaft having an excentric piston, a valve 
governing the inlet of motive fluid, a shoe bearing 
against the periphery of the piston and mounted so as 
to have a rocking motion, and a cam carried by said 
shoe and acting upon the stem of the inlet valve. (2) 
A rotary engine in which are combined a cylinder, a 














shaft having an excentric piston, a shoe bearing upon 
the periphery of said _ a spring-actuated plug 
st said shoe and tending to maintain it con- 
stantly in contact with the periphery of the piston, an 
inlet valve, and a cam on said shoe for control- 
ling the said valve and regulating the admission of 
motive fluid. 


617,228 Warser Towrr, C. Damm, Cleveland, Ohio.— 
Filed February 28rd, 1895. 

Claim.—(1) In a water tower in combination, a series 
of telescoping tubes provided with central nuts and 
water es, sleeves on their outer and inner extremi- 
ties adapted to prevent one tube from withdrawing 
from another, locking mechanism adapted to secure 
each section to the next outer one when distended, an 
operating screw adapted to engage alternately said 
nuts, an inclosing case for the tubes provided with 
trunnion bearings, and means for operating the 





screw and for inclining the tower, substantially as 
described. (2) In a water tower the combination 
with telescoping tubes provided with en D 

terminal sleeves, of a central erecting screw provide 

with a lower smooth portion, central nuts in the 
tubes, the upper nut being in engagement with said 
screw when the tubes are closed, and the lower ones 
adapted to en, said screw alternately as the tubes 
are raised by on of the sleeves, means for operating 
the screw, and means for locking each tube when dis- 
tended to the tube below, substantially as described. 
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COAST TELEGRAPHIC COMMUNICATION. 
By CHARLES BRIGHT, F,R.S.E., A.M. Inst. C.E, 
(Concluded from page 227.) 

HE INDUCTIVE SYSTEM. 

Communication without direct insulated wires.—At 
arious times experiments have been carried out by differ- 
} electricians in electro-telegraphy across stretches of 
water otherwise than by a continuous and perfectly in- 
ulated conductor. An euily suggestion of 1849 for tele- 
ye hy between England and France was by means of 
what was perhaps the earliest recorded instance of a 
worked-out method of “‘telegraphy without wires”—or 
rather, inductive telegraphy, due to Mr. J. W. Wilkins. 
This, however, was never put into practice on so large a 
scale. In those days, this method—similar in principle 
to those now in experimental vogue—was spoken of as 
telegraphy by means of earth conduction. 

Following after minor experiments on a small scale 
subsequent to 1850, by Dering, Van Rees, Gintl, and 
Schwendler, the late Mr. W. P. Johnston, during 1888, 
made a long series of trials in signalling by means of a 
bare wire across the canal and river Hooghly. In these 
he proved that it was quite practicable to a distance of 
1} miles. This is only important in the present connec- 
tion in so far as it points to the possibility of using the 
mooring cable or chain for electrical communication, 
thus obviating the necessity of the ordinary electric cable. 

In the following year Mr. W. F. Melhuish, of the 
Indian Government Telegraphs, carried out further experi- 
ments across certain other rivers in India. These were 
mainly in the direction of inductive telegraphy, i.c., 
electric signals being transmitted without any continuous 
conducting wire between the points, but a corresponding 
length along each bank running parallel to one another, 
and terminating at each end in large metallic plates 
lowered into the water. The special use of this method 
of telegraphy as applied to electric communication across 
rivers and such like will be obvious. Here very often 
the bottom—for some reason or another—is so unfavour- 
able, or the risk of abrasion from anchors so great, that 
the life of a submarine cable across it is often of too 
problematic a character. 

The vibrating sounder, or ‘buzzer,’ of Major Philip 
Cardew, R.E., was the instrument employed, and, being 
exceedingly sensitive, was found to answer the purpose 
admirably. Full details regarding these experiments of 
Mr. Melhuish will be found in his paper on the subject 
read before the Institution of Electrical Engineers in 
1890.* 

In the course of the discussion on this paper, the writer 
drew attention to the special application of these experi- 
ments to lightship and lighthouse communications. It 
will be obvious that if such a system could be success- 
fully applied in practice to electrically communicating 
with our light vessels and isolated rock lighthouses, a 
complete solution to the attendant difficulties of swivel 
and mooring chain complications would be arrived at. 

To follow out this plan we should run a length of cable 
along the mainland as far as possible in a line parallel 
with the mean direction of one on the isolated rock or 
vessel. From the ends of each of these lines large plates 
would be submerged in the intervening water. In the 
case of the light vessel, the connection with the water by 
the earth plate would be made by connecting the con- 
ductor of the line aboard with one of the mooring chains 
carefully insulated from the ship at the bows by passing 
through a wood-lined—or even india-rubber lined—hawse- 
pipe. The instruments used would be a receiving tele- 
phone and Cardew vibrating sounder at each end of both 
circuits. The telephone would probably have to be used 
as an acoustic telegraph instrument rather than as 
a speaking instrument—hence the Cardew vibrator. As 
a receiver it would, therefore, be in direct connection with 
the “buzzer,” which would be actuated—in the form of 
Morse signals—by a key, the transmitting end of the 
moment, whether of the circuit on the mainland or that 
of the light station. The weight and bulk of the chain 


ent 


cable would probably ensure good contact between its | k 


links. However, a comparatively high battery power 
would very likely be necessary to overcome the extra 
resistance involved in the circuit. 

The fact that such a system of inductive telegraphy is 
practicable for inter-lightship and shore communication 
—where the lightship is fairly near the mainland—was, in 
fact, proved by the experiments conducted by the late 
Mr. Willoughby Smith as far back as 1888. These 
experiments were fully described in the Hlectrician of 
that year, and were the first of their kind carried out in a 
practical manner, with the able assistance of Mr. W. P. 
Granville. These experiments were followed up later by 
Mr. Willoughby Statham Smith, and the system was 
adopted in 1895 by the Post-office authorities when 
re-establishing telegraphic communication with the 
Fastnet lighthouse. 

Mr. W. H. Preece, C.B., F.R.S., has always made a 
close study of the subject of inductive telegraphy, and 
especially in this special application. On behalf of the 
Government—with a view to elucidating the best means 
of communication—he has at various periods within 
recent years caused a series of experiments to be per- 
formed across big stretches of water, as, for instance, 
across the Bristol Channel, at the mouth of the Severn, 
and elsewhere. In making public the result of his 
investigations in the course of a paper read before 
the Society of Arts in 1894+, Mr. Preece alluded 
to experiments of his carried out in 1885 with 
a view of ascertaining to what extent the dis- 
tance between the separate wires respectively forming 





r * “Signalling Across Rivers in India,” by W. F. Melhuish, M.I.E.E., 
ournal Electrical Engineers, vol. xix., 1890. The above paper gives a 
very complete résumé of all that had been done up to that time in the 
direction referred to. 
J t i Electric Signalling Without Wires,” by W. H. Preece, C.B., F.R.S. 
pat Society of Arts, vol. xlii, 1894. it was during the discussion 
rbeg ng on the above that the writer took occasion to call attention to 
oa ae ae purposes of accuracy—of the term “ Inductive Tele- 
applied to it hith heen of performance, in place of that which had been 





the conductive and inductive circuits affected the results. 
It was found that ordinary telegraph working currents 
produced disturbances at a distance of 2000ft., while 
signals were perceptible on lines running parallel with 
another—through which a current was transmitted—at 
a distance of as much as 10} miles, distinct speech being 
carried on between the two when a-quarter of a mile apart. 
Indications of a current were even obtained under certain 
conditions when the secondary circuit was as much as 
40 miles from the primary. 

Previously, in 1886, Mr. Preece had brought the subject 
before the British Association meeting held at Birming- 
ham. He said that in that year an admirable series of 
experiments had been made for him by Mr. J. Gavey in 
South Wales, the results being absolutely conclusive 
—to his mind—that they were working with the so-called 
electro-magnetic induction. 

After again reading a paper on the subject at the Man- 
chester British Association meeting the following year, 
Mr. Preece, in 1894, once more made public his latest 
investigations in this direction at the Oxford meeting of 
that year under the attractive, and somewhat romantic, 
title of “Signalling through Space.” In this British 
Association paper Mr. Preece commenced by remarking 
that when the Royal Commission to inquire into electric 
communication between the shore and lighthouses, light 
vessels, &c., was appointed in June, 1892, the question of 
signalling by means of induction between parallel circuits 
was re-opened, and that he had submitted a proposal to 
the Postmaster-General, which had met with approval. 
The necessary expenditure having been sanctioned by the 
Treasury, the experiments were carried out, and that the 
paper in question was based on them. In these experi- 
ments—conducted by Mr. J. Gavey and Mr. H. R. 
Kempe—the trials were made near Cardiff, between 
Lavernock Point and two small islands, the Flat Holm 
and the Steep Holm, respectively some three and five 
miles distant. At the latter distance the limit of audibility 
appears to have been reached. 

On the shore two copper wires, forming one conductor, 
were suspended on poles for a distance of 1267 yards, 
the circuit being completed by the earth. At 600 yards 
from this primary circuit, and parallel to it, two ordinary 
gutta-percha covered wires and one bare copper wire 
were laid, their ends being buried in the sand. On the 
Flat Holm another gutta-percha covered wire was laid 
for a length of 600 yards, parallel to the others. Asteam 
launch was employed trailing a gutta-percha covered 
wire between the shore and the island at various dist- 
ances, in order to observe how far the effects of the 
earth currents extended. Alternating currents were 
adopted for transmission through the primary circuit. 
These were generated by a Pyke and Harris alternator, 
driven by a 2-horse power Marshall steam engine. 
Alternations, 192 per second; voltage, 150; ampéres, 15. 

These currents were converted into Morse signals by 
a key, and sent into the primary circuit. Signals were 
heard and read on a pair of telephones on the secondary 
circuit. 

Further experiments were afterwards carried out at 
Loch Ness, ordinary apparatus being employed. Morse 
signals were transmitted and received ; moreover, speech 
was quite suecessfully communicated by telephone across 
a distance of 1} mile. On the occasion of this last 
paper, Mr. Preece expressed it as his conviction that 
earth conduction had nothing whatever to do with these 
results, but that in accordance with the ether theory, 
induction between wires set up by waves of electric 
energy was the cause of signals being received on the 
secondary circuit. This view is, indeed, shared by most 
other authorities on the subject, though Mr. Willoughby 
Smith always held to the theory of branch conduction 
circuits as the explanation. So sanguine was Mr. Preece 
of the possibilities of this method, that he even hinted 
at the feasibility of communication between ourselves 
and denizens of other planets at no very distant date. 

One grave objection in connection with adopting this 
system to lightship communication is the inability to 
eep a wire on a shifting bottom—still more on a shifting 
vessel—parallel to the wires ashore. For instance, if the 
wire on the light vessel were absolutely perpendicular to 
the wire on shore, no effect whatever would be produced. 
This drawback does not apply in the case of a coil 
system we are about to describe. 

In the early part of 1894, Mr. Charles Stevenson, 
F.R.S.E., M. Inst. C.E., read a paper* before the Royal 
Society of Edinburgh, entitled ‘‘ Telegraphic Communi- 
cation by Induction, by means of Coils.” This paper 
was descriptive of a series of trials carried out with a 
view to establishing communication between North Unst 
Lighthouse on Muckle Flugga and the mainland, Shet- 
land Islands. Two coils were erected on poles and 
insulators at Murrayfield on, as near as possible, a 
similar scale, and as similar in shape as practicable to 
that adopted for Muckle Flugga. On erecting the coils it 
was found that owing to induced currents from the ordi- 
nary telegraph lines between Edinburgh and Glasgow the 
messages in those lines were quite easily read, although 
the coils were entirely insulated rather than “ earthed.” 
Afterwards it was found that good results were obtained 
from 100 dry cells with an individual electro-motive 
force of 1:4 volt, and a resistance of 1°2 ohm, signals 
being read with great facility by means of two telephones. 
The number of cells was then reduced to fifteen, and it 
was found that messages could still be easily trans- 
mitted and received, the resistance of the primary coil 
being 24 ohms, and that of the secondary 260 ohms. 

The distance of the coils apart was 870 yards, centre to 
centre, the average diameter of each coil being 200 yards 
with nine turns of wire. 

As Mr. Stevenson points out the application of this 
system to communication with light vessels is obvious. 
The vessel being moored in the ordinary way, a cable is 
laid out from the shore in a gridiron form. A coil of the 
cable is made to encircle the area over which the moorings 





* Proceedings” Royal Society, Edinburgh, 1894, 





permit the vessel to travel. On board the vessel a coil 
of this wire is provided, and the plates at the bow and 
stern are nailed to the hull. For this inductive arrange- 
ment, 10 cells on the lightship and 10 on shore, would, in 
the usual way, be sufficient. It was thought by some 
that the iron of a ship would damp the effect, but experi- 
ment does not seem to show any material damping thereby. 
This system, besides having the advantage over the 
other inductive system—already referred to—of not 
necessitating the maintenance of absolute parallelism of 
the two circuits throughout one continuous length, also— 
like the other—obviates the use, where electrical commu- 
nication is attempted, of expensive moorings, constantly 
liable to derangement, and consequent electrical break- 
down. Mr. Stevenson’s electro-static system of induction 
has since had a year’s practical test in America for com- 
munication with a light vessel; and the United States 
Lighthouse Board have reported favourably thereon. 
Both these inductive systems would seem to justify 
further trial, and especially the coil system. Mr. Sydney 
Evershed appears to have independently devised a 
similar plan to that suggested by Mr. Stevenson in 1892 
for lightship and shore communication. Edison has also 
been experimenting in the direction of inductive tele- 
graphy. Mr. Edison adopts the air as the dielectric 
medium through which to effect inductive influences. 
This plan can be equally well applied to lightship or light- 
house communication as where the water is the medium. 
It must be admitted, however, that none of these in- 
ductive methods have been brought to a practically 
reliable stage. It has been observed that under apparently 
the same conditions as regards distance between coils or 
between parallel wires, sensibly different results have 
been obtained—sometimes satisfactory, sometimes the 
reverse—though with the same instruments and general 
arrangements. 

As engineer to the Postal Telegraphs, Mr. Preece was 
enabled to carry out experiments on a very extensive 
scale; therefore, good results may be looked for. Yet 
in his last British Association paper on the subject he 
said there were many disturbing elements—geological as 
well as electrical—and that whereas remarkably concor- 
dant and accurate results were obtained in one lo- 
cality, equally discordant results emanated from another. 
To what cause this discrepancy of result is due has 
not yet been made clear, but it is quite likely that 
magnetic conditions may have a good deal to do with it. 
Magnetic storms creating strong earth currents certainly 
interfere with the working of submarine and insulated 
underground conductors; moreover, the state of the 
atmosphere exerts considerable influence over the work- 
ing of aérial lines. Unfortunately this variability of 
action, due to outside influences, is not so amenable to 
correction as in any continuous—conductive—circuit ; 
indeed, it is only in the former that these momentary 
changes produce their effect. Like so many obstacles in 
the path of discovery, this objection to inductive circuit 
systems of telegraphy may yet be surmounted. 

The most marked advance in wireless telegraphy is 
that which has been recently made by Signor Gugliemo 
Marconi, who, up to date, has succeeded in annihilating 
space to the extent of atleast twenty-five miles. Itis not 
proposed here to give a detailed account of the Marconi 
system, partly because this has already been made public 
somewhat extensively of late, and partly bevause a close 
description thereof would be slightly outside our present 
scope ; on the other hand, a few remarks in regard to 
the general principles involved may not be out of place. 
It will be seen here that we have not to do with a new 
“force,” but a well-devised combination of facts already 
known to the scientific world. 

Marconi’s telegraph is based on the principle of turning 
Hertzian waves to account in transmitting them through 
the luminiferous ether, by means of electric sparks. It 
is now assumed that the universe is filled with a homo- 
geneous elastic, yet continuous, medium, which transmits 
heat, light, electricity, and other forms of energy from 
one point to another. The discovery of the real existence 
of this ether is certainly one of the events of the 
Victorian era. Of its nature, however, we are still 
ignorant; on the other hand, we know that any disturb- 
ance of the ether must originate with some disturbance 
of matter. One of the greatest achievements of our 
generation is the magnificent generalisation of Clerk- 
Maxwell, that all these disturbances are of precisely the 
same kind, and that they differ only in degree as to 
length and frequency. Light is an electro-magnetic 
phenomenon, and electricity in its progress through 
space follows the law of optics. In 1888 the late Pro- 
fessor Heinrich Hertz proved experimentally the 
actuality of electric waves, whilst Clerk-Maxwell had 
foretold their existence some thirty-five years past. 
Hertz showed that it was possible to produce electric 
waves, such as would penetrate doors, walls, &c., and 
excite a spark in a resonator tuned to the same fre- 
quency as the transmitter; but this was not-done over 
a greater distance than a few yards. Marconi has 
succeeded in making the resonator work a Morse record- 
ing instrument, and print a telegraphic message—as 
before stated—at a number of miles off. 

It is difficult to detect what exactly constitutes the 
improved results attained by Marconi as against any- 
thing that had previously been attained in 1894 by Dr. 
Oliver Lodge, F.R.S. It is abundantly clear, however, 
that Signor Marconi has gone through a great deal of 
very careful experimental work to discover the best 
materials for use and the most effective arrangements. 
Every detail of Marconi’s apparatus appears to have been 
thoroughly worked out, and he has succeeded in convert- 
ing laboratory experiments into a novel yet practical 
system of telegraphy. For this he deserves every credit. 
It has been said that Signor Marconi has done nothing 
new. He has not discovered any new rays; his trans- 
mitter is practically Righi’s radiator, and his coherers 
based on coherers of the Branly-Lodge type. However— 
as Mr. Preece reminded us on the occasion of his last 
Royal Institution lecture on the subject—Christopher 
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Columbus did not invent the egg, but he showed the 
world how to stand on its end. Finally, there can be no 
doubt that for lighthouse and lightship purposes the 
Marconi telegraphy will prove invaluable, though a great 
deal of sensational nonsense has been written in popular 
journals and newspapers about Marconi waves penetrating 
metal as easily as anything else, notwithstanding the 
time-honoured doctrine of Faraday. 

Quite recently, Dr. Lodge has brought before us the 
very latest improvement in so-called wireless telegraphy ; 
but as these have so lately been exhaustively described 
and discussed, we refrain here from further allusion. 


INSTRUMENTS. 


No matter what the method of electric communication 
with our lightships and lighthouses, the instrument 
adopted in any case will probably be the telephone— 
partly on account ofits extreme sensitiveness, but perhaps 
pre-eminently owing to its simplicity and handiness. In 
the case of an inductive circuit its use as a signalling 
instrument, for repeating Morse signals, is practically 
essential, and in a conductive circuit it could be used for 
ordinary conversation in connection with a microphone 
transmitter—the most convenient system possible for 
prevailing conditions, obviating, as it does, the necessity 
of any telegraph clerk. 

The only other direct instrument possible is the Cardew 
vibrator, but this necessitates the use of Morse signals 
and of a clerk for deciphering them. It would, however, 
be essential where any difficulty was experienced in com- 
municating direct speech distinctly, as might very well be 
the case where an inductive system is adopted. 

The only other highly sensitive direct instruments are 
the ‘‘ Mirror” and the Siphon recorder. The latter, in 
its ordinary form, is ruled out for several practical rea- 
sons that will be obvious to any one acquainted with the 
delicacy and elaborateness of this instrument. 

The “ Mirror’ was employed in Mr. Willoughby Smith’s 
experiments ; but in practice, visual signals on a cockle 
shell of a ship describing a rolling angle of 20 deg., as 
many times a minute—often the case with lightships— 
would be obviously outside the range of possibilities for 
any extendedtime. The employment of the telephone as 
a speaking instrument in the case of lightships, at any rate, 
is a sine quad non; for the practical man on board a light- 
ship requires everything to be made as simple as possible. 
However, there are now available sevéral very sensi- 
tive instruments in addition to the telephone. Thus, 
there are many kinds of relays which are susceptible to 
the faintest current. A local battery on board a light 
vessel, or at the lighthouse, in conjunction with a relay 
and a telephone as receiving instrument, should answer 
well to render audible signals or sounds transmitted 
in the case of an inductive circuit by the primary current. 
As to whether speech itself could be directly communi- 
cated depends upon prevailing conditions, and could only 
be settled by trial. 

The final report of the Royal Commission on Electrical 
Communication with Lighthouses and Light Vessels has 
lately been issued. Serious difficulties appear to con- 
tinue to be experienced in maintaining electric com- 
munication with certain lighthouses and light vessels. 
As the result of the recommendation contained in 
previous reports, there are now five light vessels, six 
island, pile, or rock lighthouses, and forty shore light- 
houses, around the coast of the United Kingdom which 
have been placed in electrical communication with the 
general telegraph system of the country at the national 
charge. It appears from this report that, as far as the light- 
houses are concerned, the cables which have been laid 
on the representation of the Commissioners have worked 
satisfactorily. The first outlying lighthouse which was so 
connected with the mainland was the Gunfleet Pile Light- 
house, which was placed in electrical communication 
with Walton-on-the-Naze in October, 1893. 

As regards the cables to the lightships, the returns 
are not so satisfactory as was anticipated ; but there is 
reason to believe that many, if not all, of the interrup- 
tions have been due to remediable causes. Moreover, 
endeavours are geing directed to removing these causes, 
and also to experimenting upon the coil system of in- 
duction, as already described. It may be convenient to 
mention here that under this system the cable running 
from the shore is laid in a circle on the bottom of the sea 
immediately under the light vessel, the circle having 
such an area that the vessel will always be within the 
circumference of it. Round the deck of the light vessel 
a number of turns of insulated wire are coiled, which are 
in connection with a telephonic receiver on board the 
ship. An intermittent vibratory current is sent through 
the cable, and is made and interrupted by a Morse key. 
The vibrations act by induction on the coils of wire on the 
light vessel, and produce buzzing sounds in the telephone, 
which being intermitted by the Morse key, are read as in 
the ordinary Marse code. By means of a special arrange- 
ment a call-bellcan be rung. In the same way messages 
can be sent from the light vessel to the shore. This 
system has not yet been subjected to a practical test 
at a lightship ; but the Commissioners regard it as offering 
greater chances of success than any of the other inven- 
tions of the same nature which they have had before 
them. 

In consequence of the serious difficulties which con- 
tinue to be experienced in maintaining electric communi- 
cation with certain light vessels on the direct conductive 
system hitherto employed, it has been decided not to 
proceed further in this electrical communication—or even 
to report further thereon—until further experiments 
have been made as above, to overcome the prevailing 
difficulties. 
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Tue German Emperor has approved plans for a pro- 
jected ship canal between Stettin and Berlin, by means of which 
vessels of heavy tonnage will be able to load and discharge cargoes 
direct at Berlin. 
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AMERICAN PADDLE-WHEEL STEAMERS WITH | ot-draught system. The normal speed is 18 miles per 
BEAM ENGINES | hour. 

Linge: f __ The following table gives the dimensions of these two 
STEAMERS ON THE GREAT LAKES. | vessels, and cleo of the wo whieh they ‘Feplaced :— 

















On the five connecting lakes which are termed the | City of ; ‘ed = 
Great Lakes, side-wheel steamers with beam engines are | —— ois 4...) Mackie 
i 5 pena (old) wkinae 
used to some extent for passenger service, both by | | Mackinac. (old), 
American and Canadian lines. All the modern freight | a mei a0 ee 
rev , ~ o a Ren) LISNs. “(eee o She: bem Lema ve RRs 
boats, however, and many passenger steamers are fitted | Length over ali 7. <<] ayset. |206te. éin.| = 
with screw propellers driven by the ordinary type of Length on load water-line... 266Ft in.) 213K, 
marine engine. Owing in part to the severe weather | Beam, moulded ‘ “| 88 ft. 6in,} Saft, | gop 
occasionally encountered, the paddle-wheel steamers of | Width over guards ... 68ft. llin.| — 59ft. | 598, Gin 
the Great Lakes usually have a higher freeboard than | Depth Reel nas |, J5ft. | 13ft. 9in, | 12Ft. 10in, 
those of the river service, the skin plating being carried | pr tonnage a 1736 tons | 1222 tons | 808 tons 
. | Net tonnage... ... ... .| 1282 tons | 917 tons | 565 to 
up to the saloon deck, as in some of the large steamers Cylinder, high-pressure 12 x 88in. (50 x 189in,| 36 oe! 
of Long Island Sound. The superstructure is usually | » _ low-pressure "66 x 132in. a tae Ms 
less lofty than on the river and Sound boats, and the | Boilers, diameter... ...|  12ft. | 8ft. 8in, | Loft, ' 
lake steamers have more the appearance of sea-going| ,, length .., 19ft. 8in. | 17 ft. 19ft, 





steamers. The Michigan, built at Detroit in 1833, was 


one of the few steamers of this class having two engines. These steamers carry freight and passengers, and each 
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Fig. 50—THE GREAT LAKES OF NORTH AMERICA 


Fig. 50 is a map of the Great Lakes, showing the | boat makes two round trips per week, or about 1700 miles. 
principal ports. | In a paper presented before the American Society of 

The Detroit and Cleveland Steam Navigation Com- |} Naval Engineers, Mr. E. L. McAllaster has given a 
pany operates handsome and fast steamers of this type | record of the performance of the City of Alpena during 
on its two lines, the steamers having a speed capacity of | its regular trip on August 12th and 13th, 1893. On tiis 
18 to 20 miles per hour, and costing about £60,000 to | trip there was no departure from the regular working, and 
£70,000 each. The City of Detroit and City of Cleve-| the average steam pressure was 951b. The record was 























land run between Cleveland and Toledo, 110 miles; and | as follows :— 

| Speed, Slip, per 

| Dis- | miles Revs. per cent. on Mean Displace- 

From To tance. Time. } per mia, diameter | draught. ment. 
| hour. 22hft. 

miles} h. m. sec. | ft. in. net tons, 
Mackinac sft ME, a cnc avis Sone aes 0 59 50 | 16°05 26°11 23°48 9 2 1685 
Cheboygan nS a rere era el 5 47 10 | 17-11 26°77 20°45 9 2°4 1693 
Alpena ... SAMIDE so cave) suse Sens até, eect TE ae 17°55 26°85 18°64 9 3°9 1720 
Oscoda ... ... ...| Sand Beach... ... ... ... ...| 554| 8 21 00 | 16°57 | 26°55 | 22°33 | 9 4°3 | 1729 
Sand Beach ... ee memes) for a ee a 17°15 26°82 20°39 9 4:4 1730 
Lexington ...| Fort Gratiot Ligh ci 2 1 12 00 | 16°13 27°39 24°25 9 4:2 1726 
Mackinac ...| Fort Gratiot Light ... .| 2884 | 16 48 10 | 16°99 23°76 20°95 9 34 1712 





the City of Alpena and City of Mackinac run between The particulars of this steamer on this trip are given 
Toledo, Detroit, and Mackinac, 410 miles. The schedule | by Mr. McAllaster as follows :— 

or time-table speed is only from 14 to 15 miles per hour, Length on load water-line 

but this is without allowance for stops. On the longer eS err ae eer 
runs there are several stops, and, as in summer the Immersed midship area, moulded, at 
traftic is very heavy, there is considerable delay in em- 9ft. Zin. moulded draught ... 


266ft. 
38ft. 6in 


327°4 square feet 











barking and disembarking passengers and baggage. The | Water-line coefficient = oa Sara ... 0°629 
following is the time-table for this run, no deductions, | ; 1-712%32 oe 
however, being made for the time occupied in the several | Block coefficient = 586 x38°6 x9 DS * 0°576 
stops, so that the actual running time is shorter, and High-pressure cylinder ... ae 44in, x 88in. 
the speed is consequently higher. The steamers attain Low-pressure cylinder ... ... ... ... 66in. x 132in. 
speeds of 18 to 20 miles per hour in service :— Paddle-wheels, diameter over buckets... 25ft. 7in. 
Paddle-wheels, diameter, centres of sus- one 
F : ne er ee ie ee ks 
acai ng ae. Paco ee ag number, 10; length of face... 10ft. 
h. min. h. min.) hour. | Miles. | Buckets, width... ... 1... .. «. Sft. Gin. 
ae Buckets —. _— — it a 
x .| 10.30 a.m. — — ee Height of centre of shaft above water... 8ft. 5)in. 
Detrott este —_ 230 p.m. 4 0 15 60 Immersion of lower edge of buckets ... 4ft. lin. 
Detroit ... ... ...dep. 10.30 p.m. = _ — | Radius of rolling circle, for mean of run Sft. 10fin. 
ag ae es: 2.45 a.m. 415 11°76 50 Boilers, two; diameter... ... ... ... 12ft.— 
Port Huron ... ... 5; 7.0 a.m. 415 2°82 12 Boilers, length over heads... ... 19ft. 7Zin 
Sand Beach ... ... ., 11.30 a.m. | 4 30 13°80 | 62 Working pressure wh square inch 120 Ib. on 
ES ae 3.30 p.m. 4 0 | 14°00 | 56 Grate surface, total... ... ... ... 160 square * , 
PR? ss | icss (San arr. 6.45 p.m. 315 14°07 48 Heating surface, total 6566 square fee 
Alpena ... ... ...dep. 8.15 p.m. a — } — Blower, one ; diameter ... 5ft. Sin. - 
Cheboygan ... ... 5, 4.0 a.m. 7 45 13°00 | 101 Blower, area of air main... ... ... | «+ 1296 syuare inches 
Mackinac nae 5.45 a.m. 1 45 9°00 | 16 Blower engine, horizontal, double, — ¢ 
St. Ignace ... ..: arr. 6.0 a.m. 015 20°00 | direct-acting ; cylinders... ... 6in, x 6in. 


Laetel The indicated horse-power, at 8ft. 1lin, mean draught, 

The City of Alpena and City of Mackinac are sister and 28°5 revolutions per minute, was 2398 horse-power. 
ships, which were built in 1893 by the Detroit Dry Dock | For this trip it was assumed to be as follows :— 
Company, to take the place of two ships of the same 2398 X (26°76)* _ ro 








names, built in 1880 and 1883 respectively. The new | 98-5) 

steamers have bow rudders to enable them to steer | ' 901) 1712)3 

handily when backing out from intermediate stops. The | a oe. — (16°99 uma (1712)% _ 353-64, 
nd. H.P. 5 


rudder is a quadrant-shaped piece at the curve of the | 
stem to the keel, it being practically a part of the stem | C, for gross tons and knots = 214°70. 

when not in use for steering purposes. The displace- | : : 1985 x 33,000 _ 94 630, 
ment is 1736 tons. Each vessel has a compound con- | Indicated thrust, in pounds = 26°76 << 70686 ’ 


; : ‘ : th : 
ee nigh Fes amc os Indicated thrust, in pounds per square foot of immersed 


W. and A. Fletcher Company. S 34.630 % 
two double-ended cylindrical boilers, carrying a pressure bucket = ee Fey = 247°35. 


of 120 lb. per square inch, and fitted with the Howden 
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The 
Detroit, 0 
Toledo an 
are special 


> ot : 
la Me shown in Fig. 51. Their normal speed is 


18°33 miles per hour, and the maximum speed is 21°4 
miles per hour, which was made on a trial trip of the 
City of Detroit, and is believed to be the highest speed 
ever attained on the lakes. Both steamers were built by 
the Detroit Dry Dock Company, the City of Cleveland in 


f the same line, which run every night between 
d Cleveland during the season of navigation, 
ly fine and fast boats. 


two steamers City of Cleveland and City of 


They are very similar | made a full-power trip. 
hers in design, but have two smokestacks or 


per hour. The City of Buffalo is designed for a maxi- 
| some speed of 20 miles per hour, and this has been 
It has a record run of 64 miles 
| in 2 hours 50 minutes. 

Detroit Dry Dock Company. 


The City of Buffalo—Fig. 52—built in 1896, is a steel 


| steamer, 308ft. long over all, 298ft. on the water-line, 


| 41ft. beam, and 75ft. wide over the guards. The hull 
has a moulded depth of 17ft. 4in., with a loaded draught 
There are three decks above the 


| of 11ft. 6in. to 12ft. 











Fig. 51—PADDLE STEAMER CITY OF DETROIT 


1886 and the City of Detroit in 1889. Each has four 
cylindrical boilers, 12ft. diameter and 11ft. 3in. long, 
carrying a pressure of 105]b. per square inch. These 
supply steam to a beam engine, built by the W. and A. 
Fletcher Company, but while the former has a single 
engine the latter is one of the comparatively few steamers 


ot Maman: 











main deck, and the extreme height from the keel to the 
top of the pilot-house is 49ft. The vessel has a displace- 
ment tonnage, loaded, of 2750 tons. The hull is divided 
into eleven water-tight compartments, the doors in the 
bulkheads being operated from the deck. The skin 
plating is jin. thick on the bottom and jin. thick on the 
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Fig. 52—PADDLE STEAMER CITY OF BUFFALO 


having a compound engine of this type. The leading 
dimensions are as follows :— 


City of City of 
Cleveland, Detroit. 

Length over all 283ft. Gin. ... 297ft. 6in. 
Length on keel 272ft. 287ft. Gin. 
ROOD es isa ee 40ft. Gin. 40ft. 6in, 
Width over guards, . 71ft. 71ft. 
saw ae aA 16ft. ~ 16ft. 
Tonnage, gross 1924 tons |. 1919 tons 
sated 2 ee 1825 tons .. 1454 tons 
Cylinder, high-pressure... .. 66x 144in. ... 44 x 96in. 

»» low-pressure ... ... _ 68 x 144in. 


Two other fine swift boats of this type on the lakes 
are the City of Buffalo and City of Erie, owned by the 
Cleveland and Buffalo Transit Company. These boats 
run every night on Lake Erie, between the cities of 
Buffalo and Cleveland, and make day trips between 
— and Erie. The distance from Buffalo to Cleve- 
a is 173 miles, and the trip is made in ten hours. 

€ average speed is thus about 17°3 miles per hour, 


sides, and is carried up to the saloon deck, forward of 
| the paddle-boxes. 
The compound engine was built by the Fletcher Com- 
| pany, and has two cylinders, placed fore and aft. The 
| high-pressure cylinder is 52in. diameter and 8ft. stroke, 
| and the low-pressure cylinder—which is directly under 
| the end of the beam—is 80in. diameter and 12ft. stroke. 
| The valves are of the balanced poppet type, operated by 
| the Sickles cut-off. The beam ‘is 27ft. 4in. long, centre 
| to centre, and 13ft. 6in. deep, its weight being nearly 19 
| tons. The trussed connecting-rod is 29ft. 6in. long, centre 
| to centre, and drives a shaft 20in. in diameter. The 
| paddle-wheels are 28ft. 64in. diameter over the buckets, 
| which are of the feathering type. There are eleven 
| buckets, 12ft. long and 4ft. wide. The wheels make 
twenty-three to twenty-five revolutions per minute in 
regular service. 
Steam is supplied by six cylindrical return-tube boilers, 
12ft. Gin. diameter and 12ft. long, each having two fur- 


but the actual service speed ranges from 16 to 18 miles | naces, 44in. diameter, with grates 5ft. 6in. long. They 


exceeded on several occasions, although it has never yet 


Both steamers were built by the 


have a total grate area of 242 square feet, and a total 
heating surface of 11,556 square feet, giving a ratio of 
47°7 square feet of heating surface to one square foot of 
grate area. The steam pressure is 130 lb. per square 
inch. For forced draught there are two fans, 5ft. 6in. 
diameter, and 2ft. llin. wide, driven by engines having 
two cylinders, 5in. by 5in. The feed-water heater is 
22in. diameter and 11ft. 8in. long, with a heating sur- 
face of 322 square feet. The fuel used is Ohio bituminous 
coal, and the fuel consumption in regular service is about 
1°78 lb. per indicated horse-power per hour. 

The boat has 160 state-rooms, and with these and the 
berths in the forward saloon there is sleeping accommo- 
dation for 700 passengers. It is licensed to carry 1000 
passengers, and has a carrying capacity for 800 tons of 
freight. The electric light is used throughout, there 
being about 1500 to 2000 incandescent lamps, and a 
powerful search-light on the pilot-house. The McCreery 
system of ventilation is also used. 

Careful records of the engine performance were kept 
during a west-bound trip made on November 6th and 7th, 
1896, and the following is the log of the trip, the 
distance given being that between the breakwaters of 
the two ports :-— 

















Elaps'd, Dis- Speed. 
Time. time. | tance.| Miles per 
h. min.) Miles. hour. 
Left Buffalo ...Nov.6; 7.44 p.m. | — — 
Passed breakwater... ,, SN. |..— — -- 
; Port Colburn “4 9.15 0 58 54 16°04 
» Dunkirk ... ,, 10.17 1102; 183} 17°91 
» Jeng Post... ,; 11.57 140} 28% | 17°09 
», Ashtabula ...Nov.7 3.05 a.m. | 308 | 56 17°88 
Fairport ..._ ,, 4.37 ,, |132)| 264; 17°14 
» breakwater... ,, 6.20 ,, |143) 284] 16°48 
Arrived Cleveland ... 


6.40 , | — —|-—- 


Total, between breakwaters — 





10 03 | 173 


On this trip the displacement was 2387 tons. with a 
load of 115 tons, the draught being 10ft. 9in. Only four 
boilers were in use, giving a grate area of 161°33 square 





M.E.P 52 pounds 














Fig. 53-—CITY OF BUFFALO 


feet, and a heating surface of 7704 square feet. The 
result of the records kept during the trip are given below, 
and Fig. 53 is one of the indicator cards taken :— 


Steam pressure 
Air pressure 

IIS GSS Siete enn iensi and etd: cokg aan®) dane 
Mean effective pressure, high-pressure cylinder 52 Ib. 
low-pressure cylinder 17 lb. 


” 3 ” 
referred to low-pres- 


” 3. ” 
sure cylinder ... 


Pope ey AAP ye 
Indicated horse-power, high-pressure cylinder. 


1276-horse power 


ee ‘s low-pressure cylinder... 1481 ,, eS 

= a total of main engine 

WG icc. ite’ sac, pss a kas Conan ind «eas 
Revolutions per minute, main engine ... «. 23°88 revs, 
Ratio of horse-power + grate area . 17 to 1 
Ratio of heating surface -- horse-powe 2°S tol 
Temperature of hotwell i SOR errr 

of feed-water heater ... ... ... 180 : 

oS | mee . 6 hours 29 min. 
Total coal burned for all purposes (B) *31,800 Ib. 


Coal burned perhour ... ... ... ... ... ... 4892 1b. 
per indicated horse- 


’ ” ” 
OE I oe a vee Sav. pe et 
Coal burned per hour, per square foot ef grate 
Ee ee ae eee ee 
Speed of ship ... ... ... 2... ... «17°22 miles per hour 
Speed of wheel at outside of buckets ae 


Slip of wheel wat) eee Sie “Sap as] a 

The City of Erie, of the same line, was launched in 
February, 1898, and was put in service in June, 1898. 
It may be of interest to note that the vessel was launched 
sideways. This steamer was built by the same firms 
already mentioned as having built the City of Buffalo 
and its engine, and is very similar to the latter vessel, 
but is somewhat larger, and is expected to do at least 
as well in the way of speed. The City of Erie is 324ft. 
long, 44ft. beam, 78ft. wide over the guards, and 18ft. 
deep in the hull. It has a compound condensing beam 
engine of 5500-horse power, with cylinders 52in. by 96in., 
and 80in. by 144in. The feathering paddle-wheels are 
30ft. 6in. diameter, and 12ft. wide over the buckets. 
There are six cylindrical boilers, 12}ft. by 12ft., fitted 
with the Howden hot-draught system, which is exten- 
sively used on the large lake steamers. The boiler 
pressure is 130]b. per square inch. There are three 
passenger decks and 165 state-rooms, there being sleep- 
ing accommodation for 700 passengers. 








A new form of rail has been invented by W. T. Mar- 
ning, chief engineer of the Baltimore and Ohio Railroad, and is to 
be subjected to a practical test on the many curves of that road. 
The salient feature of the new rail is the placing of additional 
material in the head and on the side on which the friction of the 
wheels is greatest. If practice should bear out the assertion that 
the cost of renewals will be reduced annually 37 per cent. per ton, 
the advantage of the new rail to railway companies would not te 





inconsiderable. The first order for 1500 tons of this rail has been 
placed by the railways named with the Carnegie Steel Comrany. 
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THE NAVAL ESTIMATES. 





A sum of £26,594,000 is the total proposed to be 
expended in the naval estimates for 1899—1900, showing 
an increase of approximately three millions upon the 
naval estimates for the current year. About two-thirds 
of the increase should, however, be deducted, as it 
actually belongs to 1898—99, being the outcome of the 
supplementary estimate taken late during the last session. 
Moreover, a considerable portion of the twenty-four and 
a-half millions which may legitimately be regarded as 
appertaining to estimated expenditure for the last year 
of the nineteenth century, is taken up by liabilities 
which are carried over from the previous year, and which 
Mr. Goschen puts at no less than £6,225,000. In point 
of fact, so thoroughly prospective are the characteristics 
of modern naval estimates that it is only in a nominal 
sense that the two battleships, two armoured cruisers of 
9x00 tons displacement, and three smaller cruisers ‘of 
adesign not yet settled,” mentioned as constituting the 
new programme for the coming financial year, can be 
regarded as belonging to it at all. For Mr, Goschen 
states that it is only proposed to expend a sum of 
£550,000 upon them out of the whole estimated total of 
£26,594,000. 

Under the original programme for last year three 
battleships and four cruisers were to be laid down, and 
the supplementary programme contained four additional 
battleships and four more cruisers. The three battle- 
ships first mentioned were of the Canopus and 
Formidable types, both of which have been fully illus- 
trated and described in the columns of THE ENGINEER. 
The four “supplementary” battleships, which will be 
named respectively the Duncan, the Exmouth, the 
Cornwallis, and the Russell, are of the following dimen- 
sions :—Length, 405ft. ; beam, 75ft. ; mean draught, 26ft. ; 
displacement, 14,000 tons ; indicated horse-power, 18,000 ; 
speed maximum, with natural draught,.19 knots; sea 
speed, 18 knots. The main armament will consist of 
four 12in. breech-loading guns in barbettes; twelve 6in. 
and twelve 12-pounders, forming 
the secondary batteries. The barbettes will be 
protected by llin. armour. As regards the cruisers 
belonging to the original programme, two are 
of the armoured Cressy type, two are of the so-called 
“ armoured- power,” or Drake class, as well as two out of 
the “supplementary ” four cruisers. The length of this 
type is 500ft. ; beam, 71ft.; mean draught, 26ft. ; displace- 
ment, 14,000 tons; indicated horse-power, 30,000; and 
they are to maintain a speed of 23 knots, with natural 
draught for eight hours. It will thus be seen that these 
cruisers will exceed in engine power that of any vessels 
completed and afloat in the world—mercantile or 
naval— except, perhaps, the Campania, the Lucania, 
and the Kaiser Wilhelm der Grosse. The main 
armament consists of two 9°2in. guns with armoured 
shields; sixteen 6in. quick-firing guns in casemates, and 
fourteen 12-pounder quick-firers form the secondary 
batteries. The bows of all the new ships will be more 
powerfully defended than heretofore. This remark of 
Mr. Goschen’s probably has reference to the sheathing 
of 2in. plates of nickel steel over a considerable area of 
the bows, which originated with the Gladiator type, was 
further extended in the battleships of the Canopus type, 
and has been applied still more effectively in the 
Formidable and London; but the last-mentioned battle- 
ship and two sister vessels have, we learn, features of 
improved character beyond those of their predecessors 
entirely of an independent kind. The one great point of 
weakness in all of our battleships was the arrangement 
of framing below the armoured deck, forward of the bracket 
frames. Inthe three ships alluded to, the ‘ Z” frames 
instead of being forged in the ordinary way, are alternately 
built up of two pieces of stout angle steel with a deep 
web between. and several of the longitudinals are pro- 
duced forward almost to the ram bow. The coal 
bunker capacity will be 2500 tons, but if the whole of 
that fuel were carried the draught would be increased 
about 20in. beyond the normal depth. It is anticipated 
that these cruisers will do 21 knots during continuous 
steaming at sea in smooth water. They will be pro- 
tected by vertical side armour, about 6in. thick, asso- 
ciated with two strong steel decks, as in the Canopus 
and Cressy classes. Two other cruisers are included in 
the supplementary programme. Their design is new, 
and tenders have been invited for their construction. 
Dimensions, &c., are as follows :—Length between per- 
pendiculars, 440ft.; beam, 66ft.; mean draught, 244ft.; 
displacement, 9800 tons; indicated horse-power, 22,000 ; 
speed, with natural draught, 23 knots. The sharpness of 
contour beneath the water-line fore and aft, which has 
been necessary to admit of such a high rate of speed for 
a vessel of 66ft. beam, is seen in the coefficient of fine- 
ness of these cruisers, which is only 0°48 of the solid 
rectangle. The armament comprises fourteen 6in. quick- 
firing guns—four in turrets, ten in 4in. casemates—ten 
12-pounders; three 3-pounders; two torpedo tubes. 
Vertical side armour, 4in. thick, extends over a consider- 
able part of the length, thinning out on the bows. Two 
strong steel decks will be associated with this side armour. 
800 tons of coal will be carried at normal draught. 

Of the torpedo boat destroyers, 18 are still incomplete 
out of the 30-knots speed type. Two of the experimental 
high-speed 82 and 33-knot destroyers are under trial, and 
a third has been fitted with a steam turbine, which will 
be tried later on. The 12 destroyers of the supplemen- 
tary programme will shortly be in hand by contract. 
The new Royal yacht has been well advanced at Pem- 
broke, and will be launched in May. Her dimensions 
are: — Length between perpendiculars, 380ft.; beam, 


guick-firing guns 


50ft. mean draught, 18ft.; displacement, 4700 tons; 
indicated horse-power, 11,000; speed, 20 knots. These 
dimensions, at the displacement quoted give a coefficient 
of fineness of 0°48, similar to that of the 23-knot cruisers. 





It is clear, therefore, that a very large margin of power 
has been given to the engines over and above what is 
required for a speed of 20 knots. 

Mr. Goschen, in his explanatory statement before the 
House of Commons, laid considerable emphasis upon the 
extraordinary credit given to the naval department in 
Russia, last year, by the celebrated ukase of the Emperor, 
when ninety millions of roubles (£9,000,000) were 
sangre to the Minister of Marine out of the special 
fund. In introducing the new programme for the ensu- 
ing year, and dwelling upon the nature of the vessels it 
was proposed to build, he also laid stress upon the fact 
that several naval Powers were engaged in the effort to 
produce the fastest and most powerful sea-going cruisers, 
with the avowed object of preying upon our mercantile 
fleet. Hence he remarked that speed was the governing 
factor in all the new cruisers which were building in our 
Navy, in order to meet the emergency created by this 
action abroad. 

In the coming financial year it is proposed to commence 
in the dockyards two battleships—design not decided ; 
two armoured first-class cruisers, of 9800 tons and 
23 knots speed—as before described; three smaller 
cruisers—design not decided; two sloops. These will 
only be laid down towards the end of the year. Such a 
programme may be regarded by some critics as almost 
too modest for the requirements of a Navy of so para- 
mount an importance as that of Great Britain. But Mr. 
Goschen, in his most clear and admirable statement, 
points out the unadvisability of going beyond the 
capacity of our manufacturers to produce armour plates 
and steel; of laying down more vessels than our con- 
structive departments can complete; or of completing 
ships before we have trained blue-jackets, artificers, and 
stokers to man them. This last difficulty is, however, 
being gradually got over. The numbers estimated for 
last year have been secured to a man. 1800 men of the 
Reserves have gone through a course of training on board 
ships during the past twelve months, and an increase of 
4250 men and boys is proposed for the coming year, 
which will bring the total of personnel up to 110,640. 

Mr. Goschen made an important statement in regard 
to the great strides which are being taken by other naval 
Powers in war shipbuilding. Adding up the war vessels 
under construction by France, Russia, the United States, 
Japan, Italy, and Germany, he found that the total com- 
puted to 685,000 tons, independently of 225,000 tons 
projected. He failed to see any reference to the 
approaching Peace Conference in the naval or military 
estimates or programmes of any of the great countries of 
the world. On the contrary, it was abundantly clear 
that a determined preparation was being made to strike 
a blow against our commerce in the event of hostilities 
supervening, and he deemed it ‘‘ our bounden duty to 
defeat this object.’”” Hence the urgent necessity for a 
measure of increased expenditure, this being required 
only to keep pace with advances already made by other 
—and possibly hostile—naval Powers. With all this we 
heartily coincide. 

It is satisfactory to note that 100 engineer officers, 21 
engine-room artificers, and 1000 stokers are included in 
the increased cadres of the personnel. The events and 
occurrences during the recent war between America and 
Spain, although deplorable in themselves, have taught 
us many and useful lessons. Perhaps one of the most 
prominent of these lessons, as emphasised by the opinion 
of Admiral Sampson, and many other senior officers of the 
United States’ Navy, was the vast importance of the 
engineer officers’ position in modern naval warfare. 
Their success at Santiago was mainly due to the vigilance 
and untiring zeal of the United States engineer officers; 
and we learn that much of the difficulty experienced by 
Admiral Cervera, in regard to his engine-room efficiency, 
was due to the fact that all his best artificers, who were 
Englishmen, had to be left behind at the Canary Islands 
and their places filled by local engineers, who were 
ignorant and unreliable. 

The naval works in various parts of the Empire appear 
to be progressing very satisfactorily. At Gibraltar, the 
Admiralty mole extension already affords protection 
against torpedo boat attack for its whole length. This is 
of the utmost moment, as hitherto vessels lying within 
the mole were terribly exposed to such dangers. It will 
be a matter for congratulation when all the harbour 
system at Gibraltar is complete. Work has begun upon 
the Colombo Dock, and the forts protecting this im- 
portant station have been in hand for some time, so that 
another secure naval repairing port will ere long be com- 
pleted. At Wei Hai Wai dredging will soon commence 
upon an extensive scale. Mr. Goschen remarked that 
this port would be converted into a second-class naval 
station of considerable value. 

There is nothing of a startling character in the naval 
estimates for the coming year, but it is eminently satis- 
factory to learn that such a vast array of ships, guns, and 
personnel are either available at this moment or will 
at an early date; and that it has only been found neces- 
sary to put in hand so very unambitious a new pro- 
gramme during the closing year of the century. All this 
points to the excellent work which has been carried 
through since the famous Naval Act of 1889 was passed 
a decade ago. 








Roya. InstituTIoN,—A general monthly meeting of the mem- 
bers of the Royal Institution was held on the afternoon of the 
6th inst., Sir James Crichton-Browne, M.D., F.R.S., treasurer 
and vice-president, presiding. The following were elected 
members :—Mr. W. B. Bannerman, Mir. A. Bellin, Lady Currie, 
Mr. C. H. Gatty, Mr. A. C. Gibbons, Mr. E. J, Gibbons, Mrs. 
Horne, Mrs, Kraftmeier, Sir G. H. Lewis, Mrs. J. List, Mr. I. J. 
Longton, Mr. 0. S. Macleay, Mrs. Parker, Mr. H. Pulford, and 
Colonel E. Sartorius, V.C., C.B. The special thanks of the 
members were returned to Sir Andrew Noble, K.C.B., for his 
donation of £100, and to Mr. Edward Kraftmeier for his donation 
of £52 10s. to the fund for the promotion of experimental research 
at low temperatures, His Grace the Duke of Northumberland was 
elected President of the Royal Institution in the place of the late 
Duke, his father, 








LITERATURE. 


Minutes of Proceedings of the Institution of Civil Engineers. 
Vols. cxxxi. to cxxxiv. Sessions 1897-98. Edited by 
J. H. T. Tupspery, D.Sc., M. Inst. C.E., Secretary. Pub- 
lished by the Institution. 

In these four volumes, besides the papers which were 
read before the Institution, there are, following the 
custom of the Institution, included a number of extracts 
from current technical literature which are deemed by 
the editor worthy to receive that distinction. The 
volumes are thus, as they have been in the past, a 
valuable record of a year’s work and of the advancement 
of engineering science. A good and extensive index adds 
to the value of these shorter articles. We cannot, of 
course, devote space to the consideration of these; and 
our object in the present notice is to call attention to the 
principal papers which have been read before the Institu- 
tion, so that our readers may know where trustworthy 
information on certain subjects is to be found. 

In the first volume, papers on the Manchester Ship Canal 
by Sir E. L. Williams, Mr. W. Eliot, and Mr. Meade-King 
follow the President’s (Sir J. Wolfe Barry) address. In 
these papers, which are illustrated by five plates showing 
details of construction, plans, sections, &c., the history of 
the canal, and a great deal of information about the methods 
and difficulties of construction, are given; in the corre- 
spondence and discussion there is also to be found much 
interesting matter. Apart altogether from its specific 
interest, the amount of information contained in this 
collection must make it valuable for as long as canals 
are cut. 

Mr. Gresley’s paper on ‘ The Central Station Electric 
Coal-mining Plant in Pennsylvania, U.S.A.,” describes an 
installation of electric power for doing the work of a 
mine extending over an area of about 5800 acres, which 
is divided by the river Youghiogheny. After considera- 
tion of other available methods, electricity was adopted 
‘“‘as affording the simplest, safest, and most economical 
method of transmitting power.” Altogether five collieries 
are served from one central station, the power bein 
used in locomotives, pumps, fans, coal-cutters, and co 
screens. In view of the present schemes for the distri- 
bution of electricity in English mining centres this paper 
may be read with advantage. 

The long contribution by Messrs. Callendar and Nicol- 
son on the ‘‘ Law of Condensation of Steam, Deduced from 
Measurements of Temperature Cycles of the Walls and 
Steam in the Cylinder of a Steam Engine,” introduces a 
most difficult and vexed question. The experiments 
were made with thermo-couples measuring the tempera- 
ture of cylinder walls at various points of the stroke, and 
with platino-electric pyrometers taking the temperature 
of the steam. The authors arrived at the conelusion 
that the interchange of heat between the walls and the 
steam is determined chiefly by the temperature of the 
walls and by the finite rate of condensation of steam. 
For the latter item about 2°7 lb. of steam condensed per 
square foot per degree Fahrenheit per hour appears to be 
the equivalent. They also found that the law of evapora- 
tion is the same as that of condensation, and that both 
are probably independent of pressure. The discussion 
and correspondence on this paper run to considerable 
length, and many important names figure in them. 

In Part II. there are two papers on purely civil en- 
gineering subjects, and two on mechanical engineering; 
the former are a contribution by Mr. R. B. Stanton, on 
“The Great Land Slides on the Canadian Pacific Railway 
in British Columbia,” and by Mr. W. L. Strange, on 
‘Reservoirs with High Earthen Dams in Western India.” 
With regard to the first paper, it is interesting to note 
that the catastrophes appeared to be due to engineering 
work, as ‘‘ by the testimony of Indians who had lived in 
the country all their lives, and that of some of the original 
white settlers, no slides had ever occurred at any point 
along the Thompson River before the white men began 
to irrigate the land.”’ 

Mr. Strange’s paper on high earthen dams is an excel- 
lent collection of facts and practical observations. It is 
a long and valuable contribution, and is enhanced by the 
addition of several appendices giving statistics of Indian 
dams, rainfall, &c. 

Of the two mechanical papers, one by Mr. Edward 
Anderson describes the ‘‘ Machinery Used in the Manufac- 
ture of Cordite.” It is the most complete and exhaustive 
description of the process in existence, and its value is 
not a little increased by the account of the “ Finished 
Product of the Machinery,” given by Lieutenant-General 
Sir Henry Brackenbury, K.C.B., the President of the 
Ordnance Committee. The other paper, by Professor 
Dalby, is descriptive of a ‘‘ New Transmission Dynamo: 
meter,” or more particularly of an apparatus used to 
measure the deformation of the spring in a dynamometer 
of the twisted spring type. It seems to have been 
generally admitted by the meeting that the device is 





be | simple and clever, but its utility, from a practical point 


of view, was questioned. 

A very interesting and instructive paper is that by Mr. 
Thow on “The Security of some Lame Fire- 
boxes,” with which the third part opens. In it are 
described the results on test pieces representing sections 
of a fire-box stayed in the usual way. It is followed by 
a short contributioa by Mr. A. F. Aspinall on “The 
Friction of Locomotive Slide Valves,” in which are 
recorded the results of a series of experiments made on 
a Lancashire and Yorkshire Railway locomotive to test 
the value of partial balancing, and to find out if there 
was any difference between the friction on horizontal and 
vertical faces. Mr. Aspinall in 1889 read a paper before 
the Institution on similar experiments made with a Great 
Southern and Western engine, and the same apparatus 
as used then was again employed. The experiments 
show that the friction of slide valves is somewhat greater 
against a horizontal than against a vertical face. The 
other principal papers in this volume are on the 
‘Stability of Channels through Sandy Estuaries,” a 
contribution by Mr. P. M. Crosthwaite, which received 
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considerable attention, and papers by Mr. L. B. Atkinson 
and Mr. Parshall on “‘ The Theory, Design, and Working 
of Alternate - Current Motors,’ an exhaustive thesis, 
and a description of ‘“* Dublin Electric Tramways.” In 
this volume will also be found a long and very interesting 
contribution by Mr. W. P. Marshall on the “ Evolution 
of the Locomotive Engine.” 

To Part IV. Mr. Henry Fowler has contributed a very 
complete exposition of the position of the calcium car- 
bide and acetylene industry at the time of reading the 
paper, March, 1898. There is nothing very new in it, 
unless it be the series of tables given at the end, which 
show the illuminating power of pure and combined gases, 
and the effect of heating on mixtures of acetylene and 
oil gas; the latter was originally published in Le Génie 
Civil. 

A very interesting and instructive paper is that by Mr. 
E. Waller Stoney on ‘“ Extraordinary Floods in Southern 
India; their Causes, and Destructive Effects on Railway 
Works,” in which the difficulties and troubles which 
beset the Indian engineer are brought forcibly home to 
his English confrére. These. difficulties are due to the 
entire lack of data as to average rainfall and maximum 
height of floods, and to the existence of numerous tanks 
at a higher level than the railways, as it is impossible to 
tell what the flood discharge of a river may be in a 
season of exceptionally heavy rains, when some of these 
tanks burst. 

Mr. A. H. Preece, in a paper entitled ‘ The Electricity 
Supply of London,” compares the different systems in use 
and their economics in a very fair‘and unbiassed manner. 
At an extra meeting Professor B. Dawkins gave the 
‘*‘ James Forrest” lecture, ‘On the Relation of Geology 
to Engineering.” It refers principally to the provision of 
subterranean water and the South-Eastern Coalfield. 


The Commercial Management of Engineering Works. By 
Francis G. Burton. Manchester: The Scientific Pub- 
lishing Company. 1899. 12s. 6d. net. 

Tue title and preface of this book are good. The first 
holds out a promise of information on a subject with 
regard to which our manufacturers need advice; and the 
second, in giving the author’s general point of view, leads 
one to assume that valuable advice would be forth- 
coming. Were we of the class of reviewer who confines 
his investigations to a cursory glance at the first pages, 
we should have no fault to find with this book. Its great 
fault lies in the fact that it was not written by halfa 
dozen people. Mr. Burton’s knowledge on certain 
branches of the commercial management of engineering 
works is undoubtedly considerable ; and when he deals 
with book-keeping, auditing, and general office system, 
his remarks are to the point, and of some value. He 
tries, however, to do too much ; and he deals with many 
phases of engineering business with which he is 
apparently but slightly conversant. Had he called his 
work “The Book-keeper’s Vade Mecum,” or a“ Manual 
for Head Clerks,” or had he cut out the word “ Engi- 
neering ”’ from his title, and left out such portions of his 
book as touched upon engineering subjects, it would have 
been a far more serviceable production than it is in its 
present form. A strange argument adopted in a book pro- 
fessedly dealing with an engineering subject is that to be 
an engineer is not at all necessary to the satisfactory 
conducting of an engineering business. According to Mr. 
Burton, ‘the directors and secretary, the auditor, and 
the general manager form the brains of the firm.” It 
is not necessary, however, that a single one of the 
above should be an engineerin the proper sense of the 
word; and while brains are undoubtedly a useful com- 
modity in persons holding these positions, we fail to 
sec why the officials just named should be accredited 
with a larger amount of brain power than, let us say, 
the works manager, or the chief of the drawing-office ; 
nor can we see how it would be possible to carry on 
satisfactorily engineering works under brainless shop 
management, and from designs emanating from brainless 
draughtsmen. 

Then, again, we are told by Mr. Burton, that the 
travelling representatives do not require to be technical 
men. They should not be chosen ‘for their quali- 
fications as engineers.” ‘They should know some- 
thing of the machines and other goods they are hawk- 
ing, sufficient at least to talk about them intelligibly.” 
Such advice at the present day is pernicious in the 
extreme. For even in far-off countries the purchasers of 
machinery are beginning to have a certain technical 
knowledge themselves, and the futility of sending 
out non-technical representatives to treat with such 
men becomes more and more apparent every day. 
It is to be presumed that the author’s knowledge of 
the subject of engineering representation is extremely 
limited, for not only is the advice he gives about it 
unsound, but he dismisses this complicated question 
under the sub-title of ‘‘ Travellers,” in a paragraph of 
twenty-one lines. He devotes, however, much more 
space to telling us that travellers should not be allowed 
to collect accounts; but that if they are, they should be 
very carefully watched. It does not seem to have struck 
Mr. Burton thatthe travelling representatives of engineer- 
ing firms of any standing are not employed for such a 
purpose. 

Again, the author appears in some strange manner, to 
have confused the duties of a correspondence clerk with 
those of assistant manager, especially with regard to 
railway management. Speaking of the standing of the 
head shorthand clerk, he says, ‘‘ He is versed in all the 
details of the working and management of the line, and 
has to undertake the superintendence of men, and arrange- 
ments of trains, rates, and supplies, in addition to 
answering letters.” Truly, an invaluable person, em- 
bodying in himself the qualifications of locomotive super- 
intendent, traffic manager, shop foreman, and store- 
keeper. 

It is a pity that the book has been spoilt by this sort of 


routine is by no means bad. Mr. Burton describes him- 
self as having formerly been “secretary and general 
manager of the Milford Haven Shipbuilding and 
Engineering Company, Limited,” and possibly when he 
held that position he had under him some such ideal 
employé as the one named, who without a knowledge of 
engineering could turn his hand readily to any branch of it 
that might be required, and with equal facility. We may 
be excused for doubting whether in practice one can hope 
to find this most useful type of Jack-of-all-trades ; and 
until we can, a line of business action based on so 
fallacious a foundation is bound to be misleading. 

Apart from these vagaries—of which the most im- 
portant is the assumption that in engineering businesses 
engineers are, if not entirely useless, at all events only 
required in unimportant positions, and that practically all 
the credit in successful engineering firms is due to the 
commercial branches of them—the book is readable, and 
often distinctly good. It is true that Mr. Burton con- 
siders that the general manager should have an all-round 
knowledge of engineering, and be possessed of “ scientific 
ability.” This is something to the good, at all events, 
but even in this description we cannot help thinking that 
the author is somewhat mixed in his appreciation of the 
proper naming of officials; for in some very large con- 
cerns, especially with regard to railways, among the most 
successful of general managers have been many who 
were not engineers at all. 

Of the more interesting chapters in this book may be 
named :—‘ The Directors and Secretary,” ‘‘ The Auditor,” 
‘‘The Parchases and Inspection of Machinery,” ‘‘ Receipt 
of Materials and Passing of Invoices,” ‘‘ Cost Accounts,” 
“The Preparation of Estimates,” ‘ Drawing - office 
Orders for Work,” “ Alternative Plans for Registering 
and Filing Drawings,’ ‘‘ Wages Accounts,” ‘ Cost 
Accounts,” “‘ Profit and Loss,” and ‘‘ Stocktaking.” 

Mr. Burton has, in short, worked out very carefully in 
his book a system of his own for what he considers 
to be the best means of conducting an engineering 
business; and as far as the purely clerical side of the 
qu2stion is concerned, he has done it well enough. 

SHORT NOTICES. 

The Electric Railroad List of the World, containing also Cuble and 
Horse Railroads. January to March, 1899. Published quarterly. 
New York, U.S.A.: The Railroad (azette.—This is an extremely 
useful little book, and is just what it calls itself. The list of 
electric and other tram lines is very complete, especially so as 
regards the United States, while no English or foreign line of any 
importance is left out. The information supplied in each case is, 
the mileage and method of traction, the names of the principal 
officers, equipment, route served, &c. &c. There is also an alpha- 
betical list of officials and a reprint of the standard rules and regu- 
lations for the government of employés, being the report of the 
Committee of the American Street Railway Association. 

The Export Merchant Shippers’ Directory for 1899. Thirty-fourtlr 
year of publication. London: Dean and Son, Limited. Price 
17s. 6d.—Several alterations have been made in this useful publica- 
tion. In order to reduce the bulk and to allow for further addi- 
tions, the thickness of the paper and the size of the type have been 
reduced. The principal new matter is included in the extension 
of the export section to Derby, Grimsby, Lincoln, and district, but 
additions have aJso been made to other parts. 

The Universal Directory (J. A. Berly’s). Containing a complete 
record of all the industries directly or indirectly connected with 
electricity and magnetism, and the names and addresses of manu- 
facturers in Great Britain, India, the Colonies, America, the 
Continent, {&c. London: H. Alabaster, Gatehouse, and Co, 
1899. Price 6s.—This useful work of reference has been largely 
added to and increased, the number of pages now being 1244. 
The same care seems to have been exercised in the preparation of 
this new edition which we have noticed in former issues, 


BOOKS RECEIVED. 
Useful Information for Gold-mining Investors. By R,. H. Charle- 
ton. London: Effingham Wilson. 1899. Price ls. 


Report of S. P. Langley, Secretary of the Smithsonian Institution, 
for the Year ending June 30th, 1898. Washington: Government 


Printing-office, 1898, 


A New Map of Metropolitan Railways, Tramways, and Miscel- 
laneous Improvements. Deposited at the Private Bill Office, Novem- 
ber 30th, 1898, for Session 1899. London: Edward Stanford. 

A History of Physics in its Elementary Branches, including the 
Evolution of Physvcal Laboratories. By Florian Cajori, Ph.D. 
London: Macmillan and Co., Limited. 1899. Price 7s. 6d. net. 

Specification—now illustrated—for Architects, Surveyors, and Enyi- 

neers when Specifying, and for all Interested in Building. No. 3, 
February-May, 1899. London: Effingham House, Arundel-street, 
Strand. Price 5s. net. 
Report of the Committee on the Exhibition of Acetylene Generators 
at the Imperial Institute, June, 1898, with Seven Appendixes. Society 
for the Encouragement of Arts, Manufactures, and Commerce, 
Society of Arts. 1s, 


CARRIAGE. 


MR. LANCHESTER’S MOTOR 


Mr. LancHEsTER has designed and constructed a successful 
motor carriage. Apart from a certain peculiarity about the 
motor, to which we shall presently make more detailed 
reference, it differs in only one fundamental respect from 
many other cars. It is far more powerfully engined. Motor 
carriage makers have been slow in recognising a fact which 
from the very first we insisted on, that is, that to make a 
successful self-moving vehicle a great excess of power must 
be provided. Mr. Lanchester puts a 10-horse power motor 
into a carriage intended for two persons. What is the 
result? In the first place, his engine is never strained, for it 
but rarely works at ‘full power; secondly, variable speed 
gearing, the bugbear of the motor car makers, is done away 
with, the margin of power in the. engine makes it possible 
to regulate its speed within considerable limits by the 
governor alone; and, lastly, the carriage is able to ascend 
sharp inclines without the muscular assistance of its driver. 

A few days ago Mr. Lanchester gave us the oppor- 
tunity of putting his carriage to a short test. The 
road from Blackfriars Bridge to Streatham-hill Station 
was selected. The road is of good average quality; 
there is one incline which has been fatal to many 
automatic carriages, and the traffic is sufficiently crowded 
to test the manceuvring qualities of a vehicle without being 
so serious as to render a trial abortive by too frequent checks. 
The run occupied about twenty-five minutes. The car was 
always absolutely under the control of the driver. The speed 
could be regulated from a walking pace up to some fifteen 





thing, for that portion of it which has to do with office 


miles an hour, and the car could be brought to rest in less 


than its own length from a high rate of speed. On two 
occasions this had to be done to suit the exigencies of the 
traffic. On one a boy ran straight across in front of the 
carriage, not two yards from it. It came to a stand without 
touching him. On another occasion, near the summit of 
Brixton-hill, a careless driver turned a light van suddenly 
across the road without giving warning, when the car was 
practically in the act of passing it. Again it was brought to 
a stand, and started off again at speed before the conversa- 
tional fireworks considered necessary on such occasions had 
time to explode. The long incline was climbed at a speed 
but little short of the average on the level. This would be 
impossible did not the engine possess a considerable margin 
of power. 

We trust to be able at an early date to give our 
readers detailed particulars of this vehicle, but it may 
interest them to have a general idea of its construction now, 
The carriage accommodates two persons on a front seat, 
the driver sitting at the right side with the “tiller” in his 
right hand and the control levers close to his left knee. It 
is supported on a steel frame with a deep apron, which prac- 
tically covers all the parts, and rides on four bicycle type 
wheels provided with heavy pneumatic tires. The engine is 
under the seat, and the benzoline tank under the footboard, 
It holds sufficient for a run of 200 miles, and is made of iin. 
steel plate riveted up. It is filled through a fine gauze strainer. 
Vaporisation takes place in a secondary tank, to which the 
spirit is raised, over a cotton wick frayed out. Air, heated by 
the exhaust, passes over the large surface thus exposed and 
enters a comminglipg-box, where more air is admitted in front 
of the big cistern, whence it is drawn to the engine. The 
motor is peculiar; without drawings we can only hops to 
give a rough idea of its construction. 

There are two horizontal cylinders facing each other 
in the same line, cooled by numerous thin radiating 
plates. Two connecting-rods are attached to each piston. 
There are two cranks independent of each other, and two 
fly-wheels also independent of each other, but keyed respec- 
tively to the two crank shafts. One of the latter is 3in. 
above the centre line of the engine, the other 3in. below it. 
One connecting-rod from each piston goes to the upper crank 
pin and one to the lower. There is thus formed a diamond- 
shaped linkage when the pistons are at mid stroke. It will 
be seen on consideration that the two crank shafts revolve in 
papers directions. In each cylinder, therefore, one of its 
rods is forcing it downwards towards the ground, whilst the 
other is forcing it upwards. The engine has, therefore, no 
inclination to turn round its crank pin, and the main source 
of vertical vibration is removed. The pistons, of course, 
reciprocate together, and to counteract the vibration they 
would cause, balance weights are attached to the extensions 
of the crank webs. It will be noticed that as these move at 
an equal rate either to or from each other they introduce no 
other vibration ; everything therefore is balanced, and conse- 
quently when the car is at rest and the motor running at a 
very high rate of speed practically no vibration occurs. The 
motor drives a friction disc, against ‘which a sy is pressed 
by depressing a lever ; this plate is keyed to a shaft carrying a 
worm which rotates the siving wheels. The gear repre- 
sented in the diameter of road wheels, just as a bicycle is, is 
8in. When the worm shaft disc is pressed against the motor 
disc the worm rotates normally at the same speed as the 
motor, when the disc is drawn back it is forced against fixed, 
stops, which act as a powerful brake. Reversing and half- 
speed gearing, which are rarely used, we need not refer to at 
present. A jack-in-box gear is fitted inside the big worm 
wheel. 

The engine is ignited electrically either by a magneto 
machine, in which the field magnets form part of the fly- 
wheel, or by means of a couple of storage cells. A hit-and- 
miss governor is fitted to each engine, and by means of little 
levers beneath the driver’s hand the speed can be instantly 
altered by changing the tension of a spring. The quality of 
the mixture can also be varied, but this is found unnecessary 
once the best position has been found. The engine is started 
by one or two turns of a loose handle at the back, the 
amount of compression being temporarily reduced for that 
operation. 

As there are several other important points to which refer- 
ence must be made, but which could scarcely be followed 
without the drawing, we defer further description until such 
time as we can place the necessary sketches before our 
readers. We may say, in conclusion, that we have not up to 
the present ridden on any car driven by an internal com- 
bustion motor which appears, judging from a short trial, to 
fulfil so many of the conditions which we consider essential 
to a successful self-propelled carriage. 





ELECTRIC “ BUFF.” 


Tue Electric “ Buff,” or Bob motor, shown in the accom- 
panying illustration, has been designed and patented by 
Messrs. Thomas Parker, Limited, of Wolverhampton, for 
polishing silver plate for hotels and ships. Larger sizes 
made in the same way are intended for buff 
during construction. 


ng brasswork 
The small two-pole motor, and the 





starting and regulating switch, are fitted inside the pillar, as 
also is the regulating resistance, so that the whole thing is 
self-contained, and only requires the two main wires bringing 
to it. The bearings and commutator are dust-proof, so that 
none of the material used in polishing can get into and 





damage them. 
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SIR DOUGLAS GALTON, 


egret the death of “ Deaie ge 
nia vurred on Friday afternoon last at his town 
— “Gheater-street. He was born in 1822 at Hadzor 
House, Worcestershire, and entered the Royal Military 
Academy, Woolwich, at the age of 15. Here he had a 
brilliant career, and received a commission in the Royal 
Engineers in 1840. He then began an extremely busy 
life. which was none the less useful in that the work he 
did was not always of the kind that strikes the imagination 
or admits of being easily chronicled. Amongst other things, 
he was engaged in the design and construction of fortification 
works at home as well as at Gibraltar and Malta. 
He took a great interest in railways, and in 1847 he became 
secretary to the Railway Commission appointed after the acci- 
dent on the Shrewsbury and Chester Railway—the breakdown 
of the cast iron bridge over the Dee—and carried out many of 
the experiments required by the Commission. Shortly after- 
wards he was appointed an inspector of railways, and became 
secretary of the Railway Department of the Board of Trade. 
This position he gave up in 1860. He served on the Royal 
Commission on Railways in 1866, showing himself a strong 
opponent of State purchase. Some ten years later he took part 
in the important series of experiments with automatic brakes 
which was conducted on the London, Brighton, and South 
Coast, the North-Eastern, and other lines. In 1894 his 
special services in connection with railways obtained for him 
the honour of being elected an honorary member of the 
Institution of Civil Engineers. , 

He interested himself largely in sub- 
marine telegraphy, and was appointed chair- 
man of a committee formed to investigate 
the whole subject in consequence of the 
breakdown of the Atlantic and Red Sea 
cables. Between December Ist, 1859, and 
September 4th, 1860, this committee held 
twenty-two sittings, and in 1861 it published 
a report which has been described by a high 
authority as the “most valuable collection 
of facts, warnings, and evidence ever com- 
piled concerning submarine cables.” <A few 
years later he was a member of the consulta- 
tive committee of which Lord Kelvin is 
is now the only survivor, which was asked 
to advise the Atlantic Company on the 
electrical and mechanical questions involved 
in the proposed cable of 1865. 

In 1860 Sir Douglas Galton became Assis- 
tant Inspector-General of Fortifications, and 
two years later Assistant Under-Secretary 
for War. ‘This post he held until 1870. 
From 1870 to 1875 he was Director of Public 
Works and Buildings in the office of her 
Majesty's Board of Works. For twenty-five 
years he acted as general secretary of the 
British Association — an office which he 
resigned only in 1895, when he became 
president of that body at its Ipswich meeting. 
He was elected a Fellow of the Royal Society 
in 1863, and was also a member of many 
other learned societies, notably of the Society 
of Arts. From Oxford he received the 
honorary degree of D.C.L., and from Durham 
and Montreal that of LL.D. He was made 
a C.B. in 1865, and a K.C.B. in 1887. 

He was well known as an authority on 
sanitary questions. More than forty years 
ago he objected to the scheme proposed by 
the Metropolitan Board of Works for the 
disposal of London sewage, and proposed 
that the sewage should be taken down to 
Sea Reach. He was largely interested in 
ameliorating the sanitary conditions obtain- 
ing in the British Army. At the time of the 
Crimean War he formed one of the Commis- 
sion which visited the barracks and military 
hospitals of Great Britain and Ireland, and 
subsequently of our stations on the Mediter- 
ranean, and the general health of the army 
was greatly improved as the result of the 
sanitary measures instituted by him and 
his fellow- commissioners. The Herbert 
Hospital at Woolwich was also constructed 
from his designs. Later on he was a 
prominent member of the Sanitary Institute, 
and was often present at meetings for the 
discussion of matters relating to the public 
health or for the exhibition of improved 
sanitary methods. 

He frequently wrote and spoke on the 
subject of sanitary engineering, and quite 
recently took part in a discussion on ventila- 
tion at the Institution of Civil Engineers. Although he had 
been in somewhat failing health since the meeting of the 
British Association at Ipswich, he retained his active interest 
in professional and scientific work to the last, having pre- 
sided at a meeting of the Sanitary Institute on February Ist, 
at which Mr. Middleton's paper on “ London Water Supply” 
was under discussion; and he was also present at the in- 
auguration of the new home of the Institution of Mechanical 
Engineers on February 9th and 10th. Three days later he 
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was taken ill with blood poisoning, which resulted in his | 


death, after a period of great suffering, endured with splendid 
courage and patience, on the afternoon of March 11th. 

In addition to administrative and professional work he 
took great interest in the social’ functions of the various 
scientific bodies with which he was associated. He was the 
oldest member of the Geological Society Club, having been 
elected in 1850, and served as its treasurer from 18€3 to 1866. 

Among the many societies in which Sir Douglas Galton 
took a deep interest was the Sanitary Institute, of which he 
was chairman of council and treasurer. The self-forgetful 
energy with which he carried out all his work is shown by 
the fact that, although in considerable pain, he attended two 
meetings of the Sanitary Institute on the day on which his 
last illness began. 





; ON the 8th inst. the official trial took place of the 
orpedo boat destroyer Inadsuma—Lightning—which is one of six 
— vessels which Messrs Yarrow and Co., of Poplar, have in 
_— for the Japanese Government, The Japanese authorities 
Cone represented by Captain-Constructor Kurobe and Commander- 
; ~ ructor Kondo, he speed realised on a continuous run of 
Lag hours duration, with a load of 35 tons, was 31°037 knots. 
1s vessel will shortly be got ready to leave for Japan. 


WARSHIP CONSTRUCTION ON THE CLYDE. | 





In these days of international peace proposals it is of extra 


Powers, but that actual work on ponderous instruments of | 
war proceeds apace, and launches are more frequent than 
ever. 

In support of this one need only point to the launch 
of the first-class battleship Implacable, of 15,600 tons dis- 
placement, from the stocks at Devonport on Saturday last ; | 
the floating out, on the same date, at Messrs. Lairds’, at 
Birkenhead, of the first-class battleship Glory, of 12,000 tons ; 
and the launch, on Monday last, from the Clydebank yard, 
of the first-class battleship Asahi, of 15,200 tons displace- 
ment, the latter for the Japanese Government. The battle- 
ship Asahi closely resembles the Shikishima, launched about 
four months ago by the Thames Shipbuilding Company, and 
is a sister ship to the Asaki now building at Elswick-on-Tyne. 
The principal dimensions of the Asahi—which is the second 
the Clydebank Company has constructed for the Japanese 
Government—are as follows:—Length, extreme, 425ft. 6in.; 
breadth, 75ft. 24in.; depth, 43ft. 74in. 

The armament will consist of four 12in. guns in two 
barbettes, fourteen 6in. quick-firing guns, eight 3-pounders, 
four 24-pounders, and four submerged torpedo tubes. The 
engines, which will be supplied by the builders, are of the 
three-cylinder, triple-expansion type, and consist of two sets, 
each of which is expected to develop 7500 indicated horse- 
power, or a total of 15,000-horse power. The boilers are 
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twenty-five in number, and are of the Belleville type, with 
economisers, and there will be a coal bunker capacity of 
about 1400 tons. The displacement of the Asahi exceeds 
that of her predecessor, the Shikishima, being 15,200 tons, 
against 14,850 for the latter, and her horse-power also exceeds 
that of the Shikishima by 500 indicated horse-power. The 
speed will be between 18 and 19 knots an hour, and when 


completed the Asahi will be one of the most formidable | 


battleships afloat. 
As at launching, the Asahi was one of the heaviest 


her launching weight being 7500 tons, exclusive of the 
weight of the launching cradles. Madame Kato, the wife of 
the Japanese Minister in London, performed the naming | 
ceremony. Besides smashing a bottle of wine against the | 
| bow of the ship as she glided into the water, a number of | 
pigeons, contained in a pretty balloon-like cage, suspended | 
from the stem of the vessel, were released, along with a 
shower of coloured paper, making the scene animated and 
picturesque. 

Besides the Asahi, just launched, the Clydebank Company 
has three other warships on the stocks or in process of 
being laid down. The armoured cruiser Sutlej, which is well 

| in shape on the same berth which saw the City of New York 
brought into being, is progressing rapidly. 

On the berth vacated by the Asahi work will at once be | 
proceeded with in laying down the keel of the Leviathan, | 

| which is to be the name of the armoured cruiser of the | 


| class of which three were contracted for about five | 


| weeks ago, one also being ordered from Fairfield, and the 
| third from Barrow. The type of these vessels, it may be | 
| noted shortly, is to be known as the Drake class. They | 


|} are to be 500ft. in length between perpendiculars, 71ft. 


significance to note that not only is there no abatement in | 
the schemes for fresh naval expenditure on the part of various | 


| steel decks, as in the Canopus and Cressy classes. 


| of 23 knots is to be maintained for eight hours on the con- 
| tractor’s trial, with natural draught in the stokeholds. For 


vessels ever sent off the ways in any yard in this country, | 


| holding her up against a strong flood tide. y 
| damaged, and had part of the port rail and galley carried away, 


breadth extreme, 26ft. mean draught, 14,100 tons displace- 
ment, speed 23 knots with natural draught, 30,000 indi- 
cated horse-power. The vessels will have twin . screws, 
Belleville boilers with economisers, and their hulis will be 
unsheathed. Buoyancy and stability will be secured by 
vertical side armour about 6in. thick, associated with strong 
The speed 


continuous steaming at sea in smooth water 21 knots should 
be maintained. The coal-bunker capacity will be 2500 tons, 
and on speed trials 1250 tons have to be carried. As regards 
armament, there will be two 9°2in. guns, and sixteen 6in. 


| quick-firing guns, all of the latest and most powerful types, 


with armour protection equal to that of the Powerful class, 


| There will also be fourteen 12-pounder quick-firing guns, 


three 3-pounders, and two torpedo tubes. 

At Fairfield the completion of Admiralty contracts is pro- 
ceeding apace, the only complaint being the tardy and irregular 
delivery of material, a matter in which the Fairfield Company, 
of course, is not alone the sufferer. Indeed, although there 
is grumbling in all quarters, more or less, on the same score, 
the construction of Government ships on the Clyde is pro- 
ceeding more rapidly than in any other centre. The second- 
class cruiser Hermes, which is in the Fairfield Company’s 
dock, will proceed down the river for preliminary trials in a 
few days, and she will probably be ready for handing over in 
a week or two. Sorapid has been the progress made with 
her sister ship Highflyer, her formal delivery will take place 
probably in a month’s time. The armoured cruisers Cressy 
and Aboukir, which occupy the berths on 
which the last big Cunarders were upreared, 
are now well in frame to their protective 
decks. In the berth adjacent to these vessels 
the keel is about to be laid of the Africa, the 
armoured cruiser similar to the Leviathan 
above referred to as about to be proceeded 
with at Clydebank. 

The London and Glasgow Shipbuilding 
Company is coming within measurable 
distance of completion of the second-class 
cruiser Hyacinth, which is lying in the 
river alongside its yard. According to 
the Navy estimates just issued the company 
has now only to put work on the vessel 
represented by £52,816, and she will be 
complete. The twin-screw gun-boat Dwarf, 
which it may be remembered sustained 
severe injury internally through fire, is lying 
in Princes Dock, having been put almost 
wholly to rights again. To complete her 
some £15,917 will still be spent. Her sister 
ship Thistle, though almost ready for laurch- 
ing, will be kept on the stocks for some little 
time still, in order that engines and boilers 
may be put on board. The expenditure on 
work necessary to complete her will amount 
to £24,740. Besides the work mentioned 
this company has on hand for the Ad- 
miralty two steam tugs. 

The Clyde on the whole has not done 
exceptionally well with its torpedo boat 
destroyers. Certainly its achievements in 
this line have not been the uniform 
successes which its warships and cruisers 
have proved. The shortcomings of Paisley 
in the destroyer connection is now a vexed 
story. Clydebank also has laboured long 
over the successful completion of the four 
30-knot torpedo destroyers launched more 
than a year ago, but within the past three 
weeks or so most successful trials have been 
gone through with one of the number last 
built, the Vulture, and on the occasion of 
her official trials on the 8th inst., she made 
three double runs—one run with and one 
against the tide—the mean of which was 
as high as 30°70 knots. The average speed 
over three hours’ running was 31:18 knots, 
with a mean indicated horse-power of 6202. 
The Kestrel, another of the Clydebank lot, 
has recently been on the hauling-up slip of 
Messrs. D. and W. Henderson, Partick—this 
process having unfortunately had to be 
gone through with most of the boats— 
and very shortly she will be put through 
her official trials, with, it is hoped, as great 
success as was achieved with the Vulture. 
The Leven, one of the torpedo boats pro- 
duced by Fairfield, will also shortly be 
put through her trials; and doubtless, 
with better weather and longer days, all the 
Clyde built destroyers will successfully com- 
plete their trials, and be added to the effective force of the 
British navy before many weeks elapse. 








M. SECRETAN. 


Tue death is announced, says the Paris correspondent of 
the Times, at the age of sixty-three, of M. Secrétan, the 


| founder of La Société des Métaux, andthe chief engineer of 


one of the greatest and most disastrous financial speculations 
of modern times. In March, 1888, a movement was set on 
foot in Paris under his direction to raise the price of copper, 
which gradually developed into an attempt to control the 
output of that metal all over the world. The price of Chile 
bars was artificially raised in the course of a few months from 
£38 to £80 a ton, and even reached a maximum of £102 a 


| ton. Eventually the powerful combination which was carry- 


ing on this project failed heavily, and M. Secrétan was 


| prosecuted for fraud. He was sentenced on May 28th, 1890, 
| to six months imprisonment and 10,000f. fine, other members 


of the copper ring receiving minor punishments. 








Tue Cunard steamer Pavonia arrived in the Mersey 
at nine o’clock on Saturday morning in tow of tugs. On arriving 
in the Mersey the vessel remained in mid-river, opposite the Lang: 


| ton Dock entrance, until high water, about eleven o'clock, the tugs 


She looked very badly 


the bakehouse stove in, amidships, on the port side, the wreckage 
of a couple of boats lying in a heap under the crushed davits, and 
a canvas protection round the bridge a desolate ruin, 
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EXPRESS PASSENGER ENGINE, LANCASHIRE 
AND YORKSHIRE RAILWAY. 

Mr. J. A. ASPINALL, chief mechanical engineer, Lancashire 
and Yorkshire Railway, has recently designed and con- 
structed what is certainly the most powerful inside-cylinder 
passenger locomotive in this country. In some respects it 
resembles the extremely powerful locomotives designed by Mr. 
Ivatt for the Great Northern Railway, but they have outside 
cylinders. It is not perhaps too much to say that Mr. 
Aspinall’s locomotive represents the extreme limit of dimen- 
sions available on a British railway, as the engine clears the 
loading gauges by but a very few inches. The whole of the 
mechanism in front of the fire-box is identical with Mr. 
Aspinall’s standard engine, with the exception that the 
cylinders are 19in. diameter. 

The special feature is the boiler, which is of enormous 
dimensions. The grate is nearly Sft. long; the back plate of 
the flat-top fire-box is flanged on the outside instead of 
the inside, as is usual; and the extended smoke-box is 
placed inside the shell, which much improves the appearance 
of the engine. Nearly as much of the chimney is inside the 
smoke-box as outside. 

The great height of the boiler rendered a departure from 
normal footplate arrangements desirable. The driver is 
provided with a seat, and he has on one side of him the 

tor handle, which is not in the usual place, but on the 
side of the fire-box, and on the other a small lever, which 
governs a steam reversing gear. 

We are, thanks to Mr. Aspinall’s courtesy, enabled to give 
sections of this splendid locomotive this week, and as soon as 
she has been photographed we shall publish an external view. 

We append the principal dimensions :— 

Cylinders, steam jacketed— 
Diameter of cylinder 
eee a ee co yes ee ee ee 
Width of ston poets we he ae ae ee 
Distance from centre line of cylinders to valve face 
Lapofslide valve .. .. .. .. ib ae 
Maximum travel of slide valve *e 
Lead of slide valve (constant) .. .. .. .. .. 
Distance between centre and centre of cylinders . . 
Diameter of piston-rod .. .. .. .. 
IES, a se See iow wa oe 
Length of connecting-rod between centres .. .. .. 

Wheels, coupled— 

Bogie, diameter on tread... es 
Trailing, diameter on tread .. 

Crank axle— 

Diameter at wheel seat .. 

Diameter at bearings 


a ES 

Distance between centre to centre of bearings 

ne bee el ee 

Diameter eS ee 

Length of crank bearings .. .. .. .. .. «2 «- 
Straight axle, coupled— 

Diameter of wheel seat .. .. .. .. 2. «. « 

MN 52500. og es. cur oe.) Ss os 

}vistance between centre to centre of bearings 

a kc So 6h. ek ee 0 
Trailing axle — 

eae Me wil seat .. 

Wiemeteratcentro .. .. .. .. .. «. «. 

Distance between centre to centre of bearings 
Length of wheelseat.. .. .. .. 2. .. os 


_ 
F 


St bo mt 


ey 


MOSM OM Ome 
SoH 
Ps) 


-~ 
_ 


om S 


“I™ 6 bo OD 
prey 


« 


bra Bd 


we ay 


net ge~ 


“1S Rd a 
Pe 


S SSwVCOSS SSOSOWSSS wear 
RnR & 
p- 


. eat a e 


a 


eter of wheel seat .. .. .. 
diameter of bearings .. .. .. .. .. «- 
» distance between centre to centre of bearings .. 
“lS a eee 
Tk 
Bogie, frames steel— 


couwcoco 
SS ATG 
frat tead 


u 


From centre of leading wheel to the front of frame 1 55 
Centre to centre of wheels .. .. ..... os 5 6 
From centre of hind wheel to end of frame 1 54 
Total | Oe ee 8 5 
Distance between frames .. .. 4 OL 
Thickness of frame plates 0 0; 
Engine frames, steel— 

From centre of bogie te back of buffer plate .. .. 410! 
From centre of ie to centre of driving wheel .. .. 10 2) 
Centre to centre of coupled wheels .. .. .. «2 .. 7 6 
From — of hind coupled wheel to eentre of trailing 

on DRE Se See eee eee 
From centre of trailing axle to end of frame .. - 4104 
a Ren ae eae ae - Bt 8} 
Distance between frames .. .. .. .. . oe 
Thickness of frames.. .. - O 1% 


Roiler, steel— 
Height from rail to ad of boiler 


Length of boiler barrel .. .. .. .. .. v7 & 
Diameter outside of smallest barrel phate. . 10 
ee eee 04 
Thickness of smoke-box tube plate .. .. .. 02 


Pitch of rivets, rin; oe 
Pitch of rivets, jel ee 


coooocor-s 
or) 
Bhs 





Diameter of rivets. 0}? 

All rivet holes drilled 0; 
Fire-box shell, steel— 

0 A Se 

Breadth outside at bottom .. .. .. .. .. .. .. 4.1 

Depth below centre line of boiler to bottom of founda- 

——— ic ibis vie ee) vo ee te ioe! sat MOE 
Thickness of throat eee ae ee eee 
Thickness of side and crown plates .. .. .. .. .. O O§ 
Thickness of Back plate .. .. .. .. .. «2 of «- 0 O§ 

SR vs, os we kc com, oe 

Diameter of bromas stays 4. ww «2 co ce oe ee 8 2 
Fire-box, copper— 

Length of bottominside.. .. .. .. .. «2 -2 «2 7 5% 

Breadth of bottominside .. .. .. .. .. .. .. 3 6 

Depth from inside of roof to bottom of foundation ring 6 11} 
Tubes, steel— 

ESS ee ee 

Length between tube plates... .. .. .. .. -1b 0 

Diameter of tubes externally.. .. .. .. .. .. .- 0 2 

Thickness of tubes .. .. .. .. Peewee 
Heating surface— 

SEER eee ee 

Fire-box oe in oe ee. ae! Be we. 175°8 sq. ft. 

ye ROO ne eee » oe - 2052°8 sq. ft. 

Boiler pressure per sq. in. .. oo oe ee 175 Ib. 
ia aa F 26°05 sq. ft. 
Weight in working order— Tons cwt. qr. 

Bogie ee ewe 5 0 

‘ ving _ 17:10 0 

Coupled { Hind .. : 17 10 0 

Trailing... 11 10 0 

WOME oe. <p es 


Six-wheeled Tender, 


Ft. In. 

Wheels, diameter on tread .. .. .. oe . aa 
Axies — 

Diameter of bearings . 0 4 

Length of bearings .. .. .. - © 

Diameter of wheel seats .. . O 6 

Length’of wheel seats .. .. .. «6 w. ee i 

Distance between centre to centre of bearings me ee 
Cupacity of tanks” be ee hs, eae pels wae P as gall 

ty of tan’ ° oe ee. ae 23 ons 

Dem Geeer. cas ts ee oa oe. oe 5 tons 


“= in working order — Tons cwt. qr. 
ee ae es Fee ae es 10 10 


10 10 
9 12 


RR cc pg ak estes at at ges a an tae 
En Gace ns ho ie 


Co te 


ne ae Serre ee Seer ee 
Total weight of engine and tender in working order .. .. 89 8 1 
The tender is fitted with water pick-up, the scoop being 
worked in and out of the trough by a vacuum cylinder. 
This is the standard tender of the line. The use of pick-up 
troughs renders it unnecessary to carry much water. 








A MOTOR CAR LECTURE. 

We reprint below, from a journal called ‘“ The 
Autocar,” the report of ‘an interesting and practical 
lecture.” We have reproduced in italic type whole 
passages which have been taken from the series of 
articles, entitled ‘“‘ The Oil Engine for Motor Cars,” 
which have appeared in THe ENGINEER commencing on 
January 6th last. The italicised passages will be found 
on pages 1 and 47 of our current volume. 


“ Mr. J.S. Critchley, manager of the Daimler Motor Company's 
works at Coventry, gave an interesting and practical lecture on 
“Motor Cars” to the members of the Coventry Engineering 
Society at the Technical Institute, on the evening of the 24th 
ult. There was a good attendance, and presided over by Mr. 
J. T. Haddock, president of the society. 

Mr. Critchley, after speaking of the rapid hold automobilism 
was taking of the British public, said that at the present time 
there were three sources of power for motor car work—steam, 
electricity, and mineral oil. Steam vehicles had the natural 
advantage of not requiring a variable gear, because the actual 
horse-power could be maintained due to the flexibility of Loth 
steam pressure and cut-off, while considerably reducing the speed. 
The engine itself was self-starting, reversible, simple, and well 
suited for the work. The boiler and its accessories were, however, 
the great drawbacks, both from the points of view of time 
taken in varying its generation of steam, withont increasing 
risks of clogging, from nil to maximum of labour required, and 
of dirt and smell, For many small vehicles the delicacy and 
number of parts, together with the difficulty or complication of 
Jjitting, automatic firing and water feed, had rendered those tried 
not altogether satisfactory. With larger vehicles, where the 
space available was ample and the parts became much less 
delicate, considerably more success had been obtained. What was 
required in order to make these rehicles thoroughly satisfactory 
for one man to coal and stoke were the provisions of trustworthy 
and automatic interaction of the various parts, which should 
continually readjust themselves to suit the constantly varying 
conditions. Electric vehicles would probably be more useful than 
any others were it not for the great difficulty in obtaining and 
carryiny the necessary energy. Since at the present time it was 
impossible to convey externally generated electric current to the 
carriage while travelling, some kind of accumulator was necessary. 
The only ones now known were capensive, troublesome, heavy, and 
generally unsatisfactory. For a vehicle to carry four persons 
with a total weight of one ton, about half this weight was now 
necessary for the storage battery alone, and its capacity was 
approximately only about three hours without re-charging. The 
life of the cells did not exceed one year, and they required rery 
careful treatment and a considerable amount of attention. An 
enormous amount of improvement was necessary before they 
could become really successful except for use over small areas, and 
where ample re-charging facilities existed. The electric motor 
itself was as well suited for vehicle propulsion work as could be 
wished. It not only automatically increased its torque when 
reduced in speed through inercased load, and was easily reversed, 
but it would act also as a dynamo, and re-charge the accumulator 
when driven as in steep down grades. It also lent itself admir- 
ably to both hand and automatic control, Coming to the mineral 
oil vehicle, Mr. Critchley said experience had proved this to be 
far away the most convenient and suitable for self-propelled 
vehicl pecially for vehicles capable of carrying loads up to 
30 ewt. The results that have been obtained with engines of 
this type were truly astounding. Cars were to-day being built 
which could maintain an average speed of thirty miles per hour, 
and this on ordinary highways. The modern engine for this 
purpose was the conception of Gottlieb Daimler, and the fuel 
used was generally benzoline or naphtha of a specific gravity of 
-680, The engine worked on the Otto cycle, and was fitted 
with either tube or electric ignition, both systems having their 
supporters. They drew their charge from u carburettor through 
some form of atmospherically non-return valve. The cylinders 
were kept cool by water circulation, or by means of radiating 
plates in the case of small cylinders. Briefly described, the 
benzoline was a gas engine which made its gas as required. 
Thus it would be realised what great distances these engines 
could run without fresh supplies of oil, as with an engine of 
6-horse power one gallon of benzoline would run a car capable 
of carrying four people a distance of twenty miles. A ten- 
gallon tank was easily fitted to a car, and thus a run of 200 
miles could in reality be effected without fresh supplies of fuel. 
Mr. Critchley proceeded to give some personal particulars of the 
career of Herr Daimler, “the father of automobilism,”’ whose 
great achievement was, said the lecture-, the successful manu- 
facture of the oil engine without a timing valve. There was 
some dispute as to whether Daimler was actually the first man 
to take an explosive engine without a timing valve, but there 
was no doubt that he worked the details to a practical and 
commercial success. In pointing out a few of the difficulties 
there are in the manufacturing of a high-speed explosion engine 
as applied to motor cars, Mr. Critchley said: In the first place, 
the engine must run at a very high speed in order that its size 
and weight may be reduced as much as possible. It is not, there- 
fore, an easy matter to construct an engine for the purpose, and 
great deviations must be made from the designs and even the 
principles of present day slow speed stationary engines. The 
engines run from seven hundred to a thousand turns per minute, 
and this enables an engine to be made that will develop six brake 
horse-power at a weight of not more than 2 ewt., or about 37 Ib. 
per effective horse-power. The difficulties compared with a steam 
engine are that the motor must obtain, prepare, ignite, and absorb 
the energy from, give out the power from, and get rid of the use- 
less products of the fuel. The whole of this scrics of operations, 
involving both positive and negative work in a single cylinder 
with a reciprocating piston, has to be performed in about one-fifth 
of a second with an engine running at seven hundred turns per 
minute, and any small time error consequently becomes enormous 
in relation to the cycle of operations, and entails great loss of 
power, Any variation is extremely likely to act upon all or any 
of the others, and even to react upon itself. The result is bad 
working or even stoppage. To understand this vital principle 





— 


minute. The suction of the miaing stroke takes 1-1400th of a 
minute, and draws in as much air as the inlet valve will allow 
to pass through in that time, with a certain amount of hydro. 
carbon vapour. The mixture will not, therefore, be the sanx at 
Jive hundred turns as it would be at seven hundred times, It 
also depends upon the amount of burnt gases left in the cylinder 
from the previous stroke. The richness of the mixture will 
probably not be identical in the two cases. It will be seen that 
the degree of compression in the following stroke depends upon the 
amount of mixture drawn in on this stroke ; this degree of com- 
pression not only becomes lower with increased speed of enyin, 
because of the greater throttling effect on the intake stroke, but aly, 
because there is less time for the cylinder and combustion chamy r 
walls to give up part of their heat to the mixed gases, and by sv 
doing increase their pressure, It is of the utmost importance 
that the exact amount of hydro-carbon drawn in at every stroke 
be identical. It has, therefore, to be carefully measured or supplied 
to obtain homogencous mixture. Incomplete mixture of the ex. 
plosive chatge involves slow combustion and uncertain exp'osion 
with consequent loss of power, Both the amount and the richness 
of the mixture will determine the nature of the explosion and alsy 
the temperature ; these in their turn determine the pressure of the 
exhaust gases during the exhaust stroke, and hence the amount 
of burnt gases remaining to dilute the next suction charge, besides 
determining the temperature of the combustion chamber, 4 ny 
inaceuracics during the suction strokes have very serious results, 
and although the same difficulties do not present themselves jn 
the case of the compression stroke, still any irregularities in the 
induction stroke are accentuated in the compression str Ike, 
since the richness of the mixture and the degree of compression 
are solely relied upon for the firing of the charge at the proper 
moment. To make the matter clear, the mixed gases have to 
be compressed to a certain pressure, or rather an exact pressure, 
for the firing to take place at the precise moment. Now what 
will effect the gaining of the exact pressure, for it must be borne 
in mind that the period allowed for firing is only one-fiftieth to 
one-seventieth part of a second. Firstly, there is the irregu- 
larity of the mixture to be thought of ; secondly, the tempera- 
ture of the cylinder walls ; and thirdly, the speed of the motor, 
Early firing retards the motion of the engine, which the fly-wheel 
has to overcome ; it involves loss of energy, and there is conse- 
quently more heat absorbed by the combustion chamber than usual, 
Late firing means a much slower combustion with less heat 
absorbed by the cylinder walls, but with loss of energy and «a 
higher pressure of the exhaust gases, with consequently more inert 
gas left in the cylinder after the exhaust stroke of the engine. 
After difficulties leading up to it, we now come to the explosion 
stroke. Before the end of this stroke it is necessary to open 
the exhaust valve, the time of which depends upon the size, 
which requires careful thought and design. The exhaust stroke 
gets rid of the products of combustion while at a considerable 
heat and pressure. It will be seen from what I have already 
said that there are great difficulties in gettirg perfect results, 
irrespective of other conditions, such as wear of valve, piston 
rings, &c., which must be of most perfect workmanship. The 
maximum output of an engine can only be obtained (1) in 
which the absolute amount of hydro-carbon and the absolute 
amount of air are determined and thoroughly mixed, and 
constant for each and every change ; (2) in which the heat of th 
cylinder walls is kept pructically constant, or compensated for, 
The lecturer then, by means of drawings and pictures projected 
by a lantern upon a screen, described the construction of a 
Daimler motor and its application to cars and launches. During 
the explanation of the drawings and sectional views several 
questions were asked which Mr. Critchley readily answered. 
At the close he was accorded a hearty vote of thanks, upon the 
proposition of Mr, A. Hill, seconded by Dr. Phillips, for what 
was generally acknowledged to have been a most instructive 
lecture,” 

We are not surprised that a vote of thanks was given 
for “‘a most instructive lecture.” 








DOCKYARD NOTES. 


Tuer Italian Government have decided to build only two 
Benedetto Brins—the Brin and the Regina Margharita. 
These ships, which in the arrangement of their secondary 
armament recall the the Russian Poltava type, as designed, 
are to carry two 12in. guns aft, eight 8in. in four turrets on 
the beam and quarter, two more Sin. in a bow turret, and a 
large number of 12-pounders. In armour they will follow 
the system initiated by the Italians, medium armour, and 
py it. The two other new projected ironclads will be 
of a different design, not yet decided upon. 





Tue transformation of the Turkish ironclads Messoudie 
and Tewfik is now getting under weigh. We learn that the 
matter is not a Government one, but a sme personal affair 
of the Sultan’s, and Abdul Hamed is to pay the piper himself. 
Ansaldo, at Genoa, is doing the work under the inspection of 
a special Commission nominated by the Sultan himself, and 
resided over by Halil Bey. Four more ironclads are to 
ollow for repairs, and there is even talk of one or two new 
ships being laid down for the Sultan at Spezia. From which 
it would appear that his Imperial Majesty, like a good many 
other people, has been bitten by the prevailing ‘navy 
mania.” We may yet see a Turkish Navy League—an idea 
that seems a little funny now—but, after all, the Turkish 
fleet was no joke a few hundred years ago, as the Mediter- 
ranean knew to its cost. 





Tue visit of the Japanese warships to Portsmouth has 
interests apart from the ships. In the midst of all the after- 
math of Santiago, the Chino-Japanese war, in which both 
sides meant business, is apt to lose its proper sep ; but 
it is from this war that most is to be learnt. ere are Yalu 
men on board the Kasagi, and at least one of the officers was 
in the Takachiho. This officer attributes the sinking of the 
Chin Yuen to a 10in. shell—common—from the Takachiho. 
They waited, he says, for point-blank range, ep the gun 
on the enemy’s course. hen the gun was full on the ship 
they fired, striking her not on the water-line, as has been 
asserted—or surmised, we ought rather to say—but rather 
high up just before the funnel. There was a great mass of 
black and of red flame, and no more Chin Yuen—she simply 
went all to pieces at once. 





Genoa is busy just now, the post of principal repairing 
station in the Mediterranean seems shifting thither from La 
Seyne. At present, Ansaldo Brothers have in hand, besides 
the Turkish ships, the Argentine Garibaldi, the Italian 
Scilla, and the Russian Donetz, while Messrs. Odero have 
the German Hertha in hand, for four months’ work. Some 











more clearly, let us take a complete Otto cycle of the engine, 
assuming « speed of fire hundred to seven hundred turns per 


extensive alterations are to be made to this ship. 
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RAILWAY CARRIAGE WINDOW MANIPULATOR. 


Neary all the ingenious arrangements which have been 
designed for facilitating the opening of railway carriage | 
windows, for excluding draught, or preventing rattle, are open | 
to objections. In some the anti-rattler becomes also an | 
anti-opener; in another the draught excluder carries its | 
well-meant officiousness so far as to render it difficult to close | 
the window once it is raised. All arrangements, as far as | 
our recollection takes us, are open to the objection that they | 
involve considerable alteration of the 
window sashes or frames. 

Mr. E. J. Hill, of 11, Victoria-street, 
has just brought out a device which is 
at once so effective and simple, and in- 
volves so little-alteration to rolling stock, 
that it is not surprising that many rail- 
way companies have consented to try it. 
An entire L. and N. W. R. train—No. 6, 
Euston to Watford—has been fitted with 
it, and it has given, we understand, 
great satisfaction. One wonders that it 
was not thought of long ago. The 
sketches given herewith are practically 
self-explanatory, particularly the vertical 
section. It will be seen that to the 
bottom of any existing sash an extra 
slip is hinged on the inner side. To the 
centre of this piece the strap is fixed. 
That is practically the whole thing. To 
lift the window you pull the strap in any 
way you like. There is no necessity to 
stand up, or move into an uncomfort- 
able position to lift it over the fence rail. 
As soon as the window is drawn right up 
the hinged piece allows the window to 
descend by its own weight, at the same 
time forcing it out over the fence rail. 
The action will be understood readily 
by a glance at the section. To lower 
the sash again the plate shown in front 
is pressed downwards, the garnish rail 
acting as a fulcrum. The sash is thus 
lifted and drawn forward, and is then 














surface of the cylinder A, to which the pulley to be driven is 
attached. The gear is shown in Fig. 1 in driving position, 
and the vertical position of the arm J is to be noted, as on 
account of this position all side strain on the collars EK and 
F is removed, ao that the clutch is practically self-working. 
The friction ring is expanded and contracted in the usual 
manner by means of right and left-hand square-thread screws, 
working in heavy bronze nuts, the connections between the 
toggle levers and these screws are adjustable, as also are the 
links connecting to sliding box, which may be shortened or 











free to drop. Besides the advantages to ba | 
which we ae. already drawn attention, | 








Mr. Hill has pointed out many others to 
us “too numerous to mention,” and we 
think we have said enough to show that 
it is very simple, and from experiment we 
know it to be effective. One advantage 
ought, perhaps, to be pointed out, and that is that when 
carriages are in sidings or shunting, and it is desirable to | 
raise the window, instead of the guard or shunter having to | 
climb up on to the upper footboard to do this he can effect it 
from the ground, provided he can reach the strap. | 
| 








FRICTION CLUTCH. 


| 





THe main feature in which the friction clutch illustrated | 
by the accompanying drawings is claimed to differ from | 
other very similar arrangements is in the fact that the whole 
surface of the friction or expanding ring is brought into con- 














Fig.l. 
CROWN FRICTION CLUTCH 


tact with the drum. An examination of the parts, and par- 
ticularly of the sketch of the friction ring, will show how 
this is accomplished. We have selected for illustration a ‘‘ half 
ring,” Fig. 2, as it is called, as the construction is more clearly 
exhibited. There are two right and left-handed screws, only 





FRICTION RING 


one of which is shown in position. The inner ring of the 
friction ring lies in a space cut for it in the boss of the 
driving box. The latter, Fig. 3, is keyed to the running shaft. 
On it there are two large projections M' and N', which fit 
into corresponding spaces M and N in the friction ring. 
Thus the-ring is driven by the shaft, but the inner ring K, being 
of comparatively thin metal, yields sufficiently to allow of the 
two halves of the outer ring being pressed against the inner 





MANIPULATOR 


HILL’S CARRIAGE WINDOW MANIPULATOR 


lengthened to regulate the pressure. The front part of the 
sliding box is a separate piece or plate connected by studs 
through oblong holes, and bored larger than the diameter of 
shaft. This arrangement ensures equal distribution of pres- 
sure and prevents unequal strains, as should one lever be 





DRIVING PLATE 


slightly longer or in advance of the other, the movable plate 
to which they are attached forms an automatic compensating 
adjustment. 

This is known as the Crown Friction Clutch, and is made 
by Messrs. Croft and Perkins, of the Great Northern Works, 
Bradford. 








JEREMIAH HEAD. 


We have to record with sincere regret the death of Mr. 
Jeremiah Head, M. Inst. C.., who has for many years hada 
conspicuous and honourable connection with the iron and 
engineering industries of the North of England, more particu- 
larly in the Teesside district. He has undoubtedly made his 
influence felt both industrially and socially, especially at 
Middlesbrough, where he was certainly one of the pioneers 
of the manufactured iron trade of Cleveland, which industry 
owes him more than can be easily estimated. He was well 
known as a man of science, and as an inventor he accom- 
plished much—indeed, there was scarcely any undertaking 
upon which he eatered in which he did not introduce some 
improvement. As a mechanical engineer as well as an iron 
manufacturer he bore a high reputation, and he likewise 
exercised his influence in stimulating the inventive faculties 
of others with whom he came in contact. Not only the in- 
dustrial and scientific life of Cleveland, but also its social life 
will be the poorer through his removal, and his name will 
not soon be forgotten, for his career has been a remarkable one 
in many respects. It was through his initiative and guidance 
that the co-operative system was introduced into the Middles- 
brough district; he it was who established that system in 
connection with his ironworks, admitting his workmen 
practically into partnership with the firm. He also. was 
one of the most prominent members of the Board of Con- 
ciliation and Arbitration for the Manufactured Iron Trade 
of the North of England, certainly the most successful 
organisation of its kind that has ever been established by 
masters and workmen. Of this Board he acted as one of 
the treasurers up to the time of his death, and his advice in 
the deliberations of that body was much valued. He took 
great interest, not only in elementary, but also in scien- 
tiflc and technical education, and was a member of the 
first School Board elected at Middlesbrough. ‘ 

Mr. Head, it may be stated, was the son of Mr. J eremiah 
Head, of Ipswich, in which town he was. born in 1835. He 
received his education at a private school in his native town, 
and afterwards was sent to the well-known Friends’ School 
at Tulketh Hall, in Lancashire. Displaying a great inclina- 
tion for mechanical and engineering pursuits, he was articled 
in 1851 at the celebrated works of Messrs. Robert -‘Stephen- 





son and Uo., at Newcastle-on-Tyne, where he passed through 
the fitting shops and drawing office. His aptitude and 
ability for his work led, soon after the close of his appren- 
ticeship, to his being entrusted with the designing and 
erecting of a large pair of compound-condensing engines at 
Messrs. Henry Pease and Co.’s Priestgate Mills, Darlington, 
and he afterwards designed and erected the engines for 
Messrs. Annandale and Sons’ Mills, at Shotley Bridge. 
These latter engines, it may be noted, were the first in this 
country to be fitted with a parabolic governor, and the air 
cataract for this was Mr. Head’s own invention, designed 
while he was still an apprentice. This improvement was 
patented on behalf of his firm in the name of Mr. Weallan. 

In 1857 Mr. Head was selected by Mr. Robert Stephenson, 
the consulting engineer, as resident engineer in connection 
with the re-building of the celebrated bridge over the Wear 
at Sunderland, one of the earliest of the iron bridges, it 
having been constructed over a century previously. The 
re-building of this bridge, which had a span of 240ft. at a 
height of 120ft. above high water, cost £40,000, and so satis- 
factorily was the work carried out under Mr. Head’s direction 
that he was presented with a whatnot cast from the metal 
of the original bridge by Messrs. Hawks, Crawshay, and 
Sons, of Gateshead, the contractors of the ironwork. 

After the completion of this work Mr. Head’s attention 
was directed to the improvement of the steam plough, and 
in this he worked on behalf of the late Mr. John Fowler, of 
Leeds, the renowned manufacturer of agricultural machinery, 
to whom he had been recommended by Mr. Robert Stephen- 
son, who believed Mr. Head could design a plough which 
would win the £500 prize offered by the Royal Agricultural 
Society, and which hitherto had not been awarded, as the 
ploughs submitted did not come up to the necessary standard. 
In the following year, 1858, Mr. Head’s steam plough suc- 
ceeded in winning the prize offered, and that led him to 
devote himself for some years to the designing and con- 
structing of such ploughs at Leeds in conjunction with the 
late Mr. Hewitson. He afterwards settled at Swindon, in 
Wiltshire, as the representative of Messrs. John Fowler and 
Co., and in their interests carried out ploughing contracts 
with steam ploughs. About that period he patented a system 
of lamp signals, by means of which the work of ploughing 
could be carried on continuously night and day. 

In 1863 he turned his attention to the manufacture of iron, 
and in conjunction with Mr. Theodore Fox, Sir Joseph 
Pease, and other partners, he established ‘the Newport 
Rolling Mills at Middlesbrough, for the production of iron 
ship and boiler plates. Operations were commenced at the 
mills in 1864, and for over twenty years the deceased carried 
on business there. The relations between employers and 
workmen at that time in the North of England were not as 
amicable as they have since become, and strikes were fre- 
quent and bitter, and a vast amount of time and money was 
lost in industrial disputes. To endeavour in some measure 
to avoid this drawback, and to increase the interest of the 
men to continue regularly at work, Mr. Head within a couple 
of years after the starting of his works, introduced his scheme 
of industrial partnership, or co-operation. The.system was 
carried on for some six years, the men receiving, in addition 
to the full district wages, dividends ranging from ? to 4 per 
cent. upon their earnings. Times, however, ensued when 
profits were not so readily realisable, and the co-operative 
principle had to be abandoned, the ordinaryrelations tetween 
capital and labour being then resumed. It was due to him 
also that the Middlesbrough Co-operative Society was started, 
a society that is now one of the most prosperous and 
extensive in the country. The works were carried on 
till 1885 by Messrs. Fox, Head, and Co., when, on account of 
the increasing competition in the steel industry, it was found 
necessary to cease operations, the firm starting business as iron 
and steel merchants, a business which has been continued until 
the present time. In 1888 the firm leased the Newport Rolling 
Mills to Messrs. John Hill and Co. with the option of pur- 
chase, which option was exercised two or three years later, 
and that firm still carry on the works. 

Mr. Head, within the last few years, had had a-very exten- 
sive connection as a consulting engineer, taking his second 
son, Mr. Archibald P. Head, into partnership under the style 
of Messrs. Jeremiah Head and Son, and opening offices in 
Victoria-street, Westminster. In his time he undertook 
the designing cf engines and machinery for iron and 
steel works, and also for engineering establishments in 
various parts of the country. He was also appointed con- 
sulting engineer for some of the American iron and steel 
works which are carried on with British capital, and in this 
connection he practically remodelled the Otis Steel Works. 
His business has for some years past necessitated his under- 
taking several visits a year to the United States. He also 
had to conduct special inquiries abroad on subjects allied to 
the iron and steel trades, and on the whole speedily acquired 
a very extensive business as engineering adviser. Not long 
ago the British Government entrusted to him the duty of 
writing a special report on the iron ores of India and their 
utilisation. : 

Mr. Head in 1865 was the originator of the Cleveland 
Institution of Engineers, of which he acted as secretary 
up till 1871, when he became president. One of the most 
prominent of the papers which he read before this society 
was that which in 1868 enunciated “a plan for placing the 
Cleveland iron district in better communication with the 
Durham coalfields by means of certain railways and a bridge 
over ora tunnel under the Tees.’ A considerable rortion of 
the scheme was adopted by the North-Eastern Railway Com- 
pany in a Bill for which they endeavoured to secure parlia- 
mentary sanction, but which was thrown out owing to the 
opposition of the Corporation of Stockton and other parties 
interested higher up the river. He was also one of the 
original members of the Iron and Steel Institute, a memb:2r 
of the Institution of Civil Engineers, and arbitrator for the 
London Chamber of Arbitration. In 1885 he was president 
of the Institution of Mechanical Engineers, and he has for 
many years been a member of the Council. He Was president 
of the Mechanical Science Section of the British Association 
at the Nottingham meeting in 1893. He was a very 
prolific and versatile contributor of papers to the various 
scientific and technical societies, his latest being communi- 
cated so recently as last month to the Institution of Civil 
Engineers, this dealing with the “Lake Superior Iron Ore 
Regions, and its Influence on the Production of Iron and 
Steel,” a question which he in conjunction with his son had 
recently specially investigated on the spot. a ; 

Mr. Head, who had for some weeks been out of healtb, 
died at St. Leonards on Friday last from nervous prostration, 
and was buried at Highgate Cemetery, London, on Tuesday. 
Few men have been more highly respected in the iron, 
engineering, and allied industries, which are the poorer for 
the loss of a life which was so full of interest and activity. 
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the cremation of the distillate. The ‘water gas’’ 
| hydrogen and carbon monoxide—passes upwards to be 
burned by the excess air which it meets with over the fire, 
thus serving to increase the temperature which would other- 


STEAM NAVVY. 





A TEN-TON steam navvy of a type similar to those used in | 
pig ecg eae gyn roy re eee | wise exist at the meeting of the products of combustion with 
constructed by Messrs. Ruston, Proctor, and Co., Limited, | the gases distilled from the raw material. The gases next 
Lincoln, to whom we are indebted for | pass through flues, the walls of which are constantly main- 


the following | !*. d at “cas Magan t 
particulars. The construction of the machine and its method | *!med at a glowing temperature. 


of working will be gathered from the illustration. The 
bucket on the end of the arm is pulled in and up by the chain 
and tackle wound in by the steam-driven winch. The 
material is dropped from the bucket into the wagon run up 
on rails beside the navvy by releasing a trigger which allows | 
the bottom to fall open. The machine, it will be seen, is very 

powerfully made; it weighs about 36 tons, but for conveni- 

ence of export and repair no part in it exceeds over 11 cwt. : 
The pe its 4 aes at working is 10ft. 6in., but for ©fSteam—was observable at the chimney top. The absence 
transport over railway lines it has also a narrow gauge of | of any hydrocarbons from the products of combustion, as 
4ft. Sjin. Working under favourable conditions but in hard | shown by the analyses given of flue gases collected at Oldham, 


4 et : as : | may be taken as a further indication of the completeness of 
material, 4 will shift and fill’ into wagons from 800 to 1000 the destruction of all organic matter in the plant tested. 


cutie yanta por day et 6 oaut of fpouh Gis, to 104. with week at No coal or coke is required for the cremation of the gaseous 


tat Se — —_ al or sag — | products issuing from the Horsfall cells. The use of fuel for 


connection with it a 2}-yard bucket gives the best results, but, | *2i8 purpose with some forms of destructors leads to a large 
though at a slower rate of working and increased cost, a smaller additional item in the cost of treatment of refuse, and may 
bucket, 14 yards, can be used when large trucks are not avail- °Ye? then be far from successful in accomplishing the desired 
able. ‘The greatest amount of excavation at the least cost Object, as was proved in the case of the destructors formerly 
is secured when working one road with a short jump, using i Use at Edinburgh. Even when the fires of the Horsfall 
large buckets and wagons. The coal consumed under these | destructor are banked over Sunday it is found that they can 
conditions should be about 10 ewt., and the value of oil and | b¢ maintained alive and operations re-commenced on Sunday 
waake ussil about Ss. | night without the addition of any purchased fuel. 

The machine works at its best under these conditions and __,Still another important feature is the arrangement by 
with a face not less than 10ft., and a face up to 20ft. is better. Which—except in the very smallest examples—a number of 
Where a higher cutting, say 30ft,, has to be attacked it is cut cells, charged and clinkered in rotation, deliver their gases 


: : a % P into one main flue. When the fire in one cell is green, the 
in two stages of 15ft. each. The excavator is self-propelling. | other cells are discharging hotter products, so that the 


temperature of the main flue is maintained sufficiently high 
to prevent any possibility of noxious vapours reaching the 
chimney. It is only after such mixing that the products of 
combustion reach the boilers The authors are convinced 
that this is a most important matter, and that in no 
destructor plant should the products of combustion from one 
cell be taken directly to a boiler so situated that the gases 
can possibly reach the boiler surfaces before combustion is 
complete. 

The provisions above enumerated for the maintenance of 


| made on the Bradford plant. In watching through the open 
clinkering door of a cell the operation of raking forward a 
charge on to the grate bars dense smoke, as might be expected, 
was observed ; but on looking through a sight-hole at the end 
of the main flue no trace of such smoke could be seen issuing 
from the discharge end of the cell flue, and only the faintest 
trace of discharge—-probably consisting largely, if not entirely, 








THE HORSFALL DESTRUCTOR. 


We have received a copy of a report upon the working of 
the Horsfall destructors, made by Lord Kelvin, F.R.S., and 
Professor Archibald Barr, M. Inst. C.E., after inspecting the 
plants laid down at Edinburgh, Bradford, and Oldham. As 
considerable interest is attached to the subject of refuse 
destruction and the utilisation of the heat generated thereby, 








The effect of the hot | 
brickwork was well illustrated by observations which were | 





| the entire separation of the charging platform from the 
| clinkering floor, and this gives great facilities for the storage 
| of the surplus refuse during the hours of maximum delivery, 
| while it leaves the whole range of clinkering doors in one 
line free for the operations there to be performed. More. 
over, from the charging-hole the operator can see right 
through to the front of the fire, so that the working of the 
whole cell is under his observation, and the operator at the 
front of the furnace, who has also a clear view, has only, in 
spreading a new charge over the fire-grate, to rake it directly 
towards himself, thus involving a minimum amount of 
labour. With these features in view the authors are not 
surprised to find that the cost for labour in stoking and 
clinkering the Horsfall furnaces at Bradford works out at 
the very low figure of 6d. per ton of refuse treated; and at 
Oldham, where higher wages per hour are paid, the cost of 
labour is about 9d. per ton. They are convinced that 
properly-constructed plants, such as those inspected at 
Edinburgh, Bradford, and Oldham, cause no inconvenience 
whatever. The absence of smoke is such as is attained in 
exceedingly few, if in any, power plants using coal as fuel ; 
while the complete destruction of organic matter is secured 
by the provisions above described. Destructors of the 
Horsfall type may be located in populous districts without 
danger to health or comfort. The expense of cartage may 
thus be reduced to a minimum; and, further, the incon- 
venience which must arise if all the refuse from a large 
district is taken along one thoroughfare to a destructor 
in the outskirts may be avoided. 


Analysis of ive Sampl s of Gas Collected at Uldham.—Wer cent, 
by 

















Volume. 
A B. ©. t UL. 
Carbonic avid .. 8°60 15°50; 18°10 8°50 =: 18°30 
Carbonic oxide uone none traces none none 
Oxygen 10 90 3 £0 1°40 = 10°70 6 30 
Hydrocarbons ., nore none none none none 
Nitrogen .. 80°50 80°60 | 80°50 80°80 £0 40 
-- 100°00 10000 10000 


100°00 + 100°00 


Using the above analysis it is estimated approximately 
that the amount of excess air used in terms of the air 
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Horsfall furnace single row. Fig /. 


we append the salient features of the report. The authors a high temperature in the region of the exit opening of the 


Horsfall furnace Back to Back Fig 2 


state, at the outset, that they are convinced the system is a 
thoroughly good one, and that the results actually obtained 
are exceptionally satisfactory. The special arrangements 
that are made for the maintenance of a high temperature are 
instanced as being a feature of great importance, alike 
from. the point of view of the complete destruction of all 
noxious or deleterious matter, and for rendering feasible the 
economic utilisation of the heat produced. In none of the 
three plants inspected was the heat generated as fully utilised 
as it might be; the plants were not put down with a view to 
the complete utilisation of the heat produced. To local 
authorities the careful consideration of the economic aspect 
of the problem is recommended. With such town refuse as 
is treated at Oldham it should be easy to obtain a steam 
production equivalent to the evaporation of 14 1b. of water 
from and at 212 deg. Fah. per lb. of unscreened refuse 
treated, and the authors believe that, in a plant designed to 
utilise the heat to the fullest extent, an evaporation of 141b. 
of water per lb., or even more, could be reached, and that 
without in any way affecting the perfection of the process 
from a sanitary point of view. These figures show that 
the Oldham refuse has a fuel value of about one-seventh 
that of good steam coal. 


Figs. 1 and 2 represent in a somewhat diagrammatic 
manner sectional views of the furnace. Fig. 1 shows the 
independent cell type as built at Oldham, while Fig. 2 
represents the arrangement of two cells back to back, as used 
at Edinburgh and at Bradford. The details of construction 
are necessarily modified in accordance with the requirements 
of the site and other conditions peculiar to particular instal- 
lations. It will be seen that the charging hole is situated at 
the back of and above the furnace, while the flue for the 
emission of the gaseous products is situated over the dead- 
plate in front, 
distilled from the raw material must, on their way to the 
main flue, pass over the hottest part of the furnace, and be 
brought at the earliest possible time into contact with the 
intensely hot gases arising from the combustion of the pre- 
viously dried and now incandescent material which has been 
raked over the grate bars, and is burning there under forced 
-, draught. A second important feature in this connection is 
the use of steam jets to produce the forced draught. The 
.steam so used is condensed by contact with the cold air 
which it injects, and the water thus produced is re-evaporated | 
in contact with the furnace bars keeping down their tem- | 
perature. In this way the life of the furnace bars is greatly 
increased. A more important function is, however, fulfilled 
by the steam. In coming into contact with the incandescent 
fuel it is decomposed, the hydrogen being freed while the | 
oxygen combines with the carbon in the fuel to form 
carbon monoxide. The decomposition of the water is 
efiected by heat. abstracted from the lower part of the | 
fire, where it can be of comparatively small value for | 








This construction ensures that the gases | 


| sides of the furnaces, of cast iron boxes through which the 


cells and in the flue leading therefrom, renders sufficient a 
very moderate blast pressure. The opinion is expressed in 
the report that it is indeed advisable to avoid the use of a 
blast pressure exceeding about lin. of water. The use of a 
high-blast pressure in a destructor furnace in which cakes of 
clinker are produced leads unavoidably to the blowing of 
holes in the fire, unless the fire is very frequently raked over, 
and frequent raking, involving as it does the frequent opening 
of a working door, must lead to the carrying into the furnace 
of a large excess of air, and thus to a reduction of the 
temperature of the flues. Such reduction of temperature is 
in itself an evil from the sanitary point of view, besides 
reducing the economy in cases in which the heat is to be 
utilised. Frequent raking also adds greatly to the manual 
labour required for the process, and therefore to the cost of 
treatment. 

Again, as a large amount of fine dust is contained in all 
town refuse, it is advisable to keep the blast pressure low in 
order to prevent any important carriage of such dust to the 
chimney even in cases where, as in the Horsfall destructor, | 
a considerable height is provided over the fire to minimise | 
the blowing of dust through the discharge aperture. Of | 
course the rate of consumption of a cell of given grate area 
can be increased by the use of a higher blast and the treat- | 
ment of a given quantity of material per day may thus be | 
provided for at a smaller initial cost. High blast pressure 
and high rate of consumption, can be maintained if desired in | 
Horsfall cells as in cells of other constructions. It was 
observed that in trials of a Horsfall destructor at Leeds, Dr. | 
Cameron found that 263 tons of refuse could be consumed per | 
cell per day. Still another important point is the mainten- 
ance of energetic combustion by aid of the hot brickwork 
over the fire with slight chimney draught. Indeed, the ideal 
condition would be to have just a balance of pressure in the | 
cell during clinkering operations, when the ‘steam blast is 
shut off, so that no rush of cold air would take place through | 
the flues while the clinkering door is open. It was observed | 
that in the Horsfall furnaces inspected, this condition is | 
very closely fulfilled, and must be an important factor in the | 
maintenance of the glowing red heat of the crown of the 
furnace noted in all instances during the authors’ inspection. | 

A novel feature of the Horsfall cells is the provision, at the 





blast air is taken on its way to the grate. This arrangement 
was described in Toe EncinrER—see vol. Ixxxvi., page 
in connection with a Babcock and Wilcox boiler. No doubt 
these boxes to some extent effect a heating of the blast, but 
their chief use is to prevent the adhesion of clinker to the 
side walls of the cells, and in this respect they appear 
to be thoroughly efficient. 

The authors consider the special arrangement of charging- 
hole at the back and clinkering door at the front of the 
destructor, to have important advantages. It provides for 








required for combustion is as follows in the various samples. 


A. B.| C. 1. I. 


Sampic. 
1°13 )°230°07 0 70 


Excess air in terms of necessary air 0°43 


The samples were taken as follows :— 





Average | Remarks 











4 cell group D'te Time. temp. F. | 
A. 5th 10.59 p.m.—11 383 pam. 1505 (|Clinkering in 
cells 3 and 4 
occupying 15 
minutes 
B. 6th 1.23 a m.—1.54 a.m, 1600 |Clinkering in 
cells 4 and 1 
occupying 20 
minutes, 
C. 6th 5.14a,m.— 5.46 a.m. 1780 =|Clinkering as 
usual 
6cell group 
i. 5th 11.40 a.m.—12.25 p.m.not taken/Clinkerivg in 
two cells 





Il. 5th 12.50 p.m.—1.0 p.m. not taken No clinkering 





Table of Combustion and Evaporation from Twenty-four Hours. 
Trial, Oldham. 
| 
Four Six 
leell groupcell group) Total. 











Refuse consumed, in Ib. 71,320 106,980 | 178,300 
| (79°6 tons) 
” ” » per cell | 
per 24 hours.. SS em at 17,830 | 17,830 17,830 
(7°% tons) 
Clinker and ashes produced, in 1b 56,690 
: | (26°? tons) 
Proportion of clinker and ashes} 
produced to refuse burned ..| 32°9 p.c. 
Average boiler gauge pressure in) 
lb. persquareinch .. .... 128 128 
Average temperature of feed- 
oan, RAS ge ..| 57 deg. F. 57 dey. F.) 
Water evaporated, in Ib. ..| 78,900 78,100 | 157,000 
Equivalent evaporation in lb, of 
water from and at 212 deg. F. | 95.100 94,100 189,200 
Equivalent evaporation per cell! ; 
per24hours.. .. .. .. ..| 28,800 15,700 18,900 
Equivalent evaporation per 1b.| : 
WORMNG fn ok feats) ime a 1°33 0°88 1°06 
Temp. of gases before passing! B ; 
— pects Se ae se 700 deg. F. 
Temp. of gases after passing : 
through economiser.. :. ..| 555 deg. F. 
Air consumption per Ib. refuse ; 
(calculated approximately) ..|25°8c. ft. 28°6 c. ft.| 27°5 c. ft. 
a (1°96 Ib.) (2°16 Ib.) | (2°08 Ib.) 
Air consumption r cell per | 
hour (cale t'd approxim'tely) 18,650. ft. 20,620. ft.|19,880c. ft. 
(1410 Ib.) | (1560 Ib.) | (1500 Ib.) 
Average draught in ashpit in) 
inches of water .. .. «. «:| i 1} 
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RAILWAY MATTERS. 


Tue Great North of Scotland Railway Company own 
33'} miles of road. 

Tue train mileage of the Great North of Scotland 
Railway during the half - year ended January 3lst last was 
1,297,677 miles, as against 1,217,002 miles during the corresponding 
previous period. 

Tur Midland Railway Company have increased their 
order for engines with the Baldwin Locomotive Works, Phila- 
delphia, from twenty to thirty, thus making forty engines on order 
in the United States at the present time. 


Tue Board of Trade have recently confirmed orders 
authorising the construction of light railways from Stourbridge to 
Kinver in the counties of Worcester and Stafford, and Cheddleton 
Junction on the North Staffordshire Railway to Caldon Low, and 
Hulme End. 

Amonest the orders recently confirmed by the Board 
of Trade is one authorising the construction of light railways in the 
Townships of Chirton, North Shields, Tynemouth and Cullercoats, 
and the Urban District of Whitley and Monkseaton in the County 
of Northumberland. 

Tue South-Eastern and London, Chatham, and Dover 


Railways Bill was read a second time in the House of Commons 
on Tuesday last. A Bill having for its object the amalgama- 
tion of two Irish railways, the Great Southern and Western 
and the Waterford, Limerick, and Western, also passed its second 
reading. 

AccorDING to information received from Copenhagen, 
the Danish Government has come forward with a great project of 
building a railway bridge across the Little Belt, and thus unitin; 
J utland with the Island of Fyen. Hitherto the trains were carri 
over the Belt on steam ferries. The distance is about 14 miles, 
The length of the bridge will be about 2300ft.; the cost about 
£800,000 

Tur Llanelly and Burryport Railway, the construction 
of which was commenced two years ago, was opened on the 10th 
inst. The line runs parallel with the Great Western Railway for 
44 miles, and not only connects the two ports, but is intended to 
tap the rich bituminous and anthracite coalfields of the (iwen- 
draeth Valley, and to be one of the principal feeders of the dock 
now in course of construction at Llanelly. 


Tue report of the Railway Commissioners of New 
South Wales for the quarter ending December, 1898, shows that 
there are 2705} miles of railway open, as =< 26394 at the end 
of 1897. The train miles run were 2,397,651, compared with 
2,187,760 for the corresponding quarter in 1897, and the earnings 
per train mile 7s, 94d. The percentage of expenditure to earnings 
was 47°54, and the number of passengers carried, 6,344,015. 


Tue Light Railway Commissioners, Lord Jersey and 
Colonel Boughey, R.E., have decided to recommend the Board of 
Trade to grant an application made by the Rhyl and Prestatyn 
Light Railway Company, to construct a line between Rhy! and 
Prestatyn. The railway, which will be nearly four miles in length, 
and will for some distance skirt the coast line, is to be worked by 
electricity, on the overhead trolley system. The cost of the 
undertaking will approach £26,000. 


Te new high-level bridge which the North-Eastern 
Railway Company propose to throw over the river Tyne from 
the Forth Banks in order to relieve the old high-level bridge, 
and facilitate the working, especially of their through traffic, may 
not, after all, be carried out, owing to the opposition of the New- 
castle Corporation. The company seek powers to charge an 
extra mileage of 35 miles on all traffic crossing the bridge, this to 
be in perpetuity, as is the case in connection with the existing 
high level, and the Corporation opposes this, and desires to have 
the toll over the bridge limited to twenty years. If no arrange- 
ment can be come to it is likely that the bridge project will be 
withdrawn from the Bill. 


Ficures relating to the cost of working electric traction 
by means of accumulators were given in the annual report of the 
Chicago Electric Traction Company. The receipts per car mile 
were 4°48d., and the expenses per car mile 13d. The power- 
house record shows a total of 1,227,228 kilowatt-hours, and a total 
operating and maintenance cost per killowatt-hour of 0°465d. 
The cost of operating and maintaining the batteries was £925. 
The number of car-miles run was 609,767, so that the battery 
expense per car-mile was 0°36d. This battery expense was a 
trifle less than 9 per cent. of the total cost of operating and 
maintaining the line. The average mileage for each car battery of 
72 cells is 23,000 miles, and one set of negative plates outlasts three 
sets of positive plates. With new batteries, the cars are run 
22 miles on one c e, but, after the cells have been in use a short 
time, the battery is changed both on the up and down trips, 
making the run 11 miles for one charge. The schedule speed, 
including stops, is 12 miles an hour, but the cars are capable of a 
speed of 30 miles an hour. 


A.rHouGs familiar to almost everybody, comparatively 
few persons are aware of the exact extent of the Metropolitan 
District Railway. This ne cag | owns 13 miles 72 chains of road, 
made up as follows :—Mansion House to Kensington (High-street), 
5 miles 17 chains; Gloucester-road Junction to Putney Bridge 
Junction, 2 miles 40 chains; Earl’s Court Junction to Studland- 
road Junction, 1 mile 56 chains; Earl’s Court Junction (West 
London and Kensington High-street), 1 mile 6 chains ; Tarnham 
Green Junction to Ealing, 2 miles 75 chains ; Ealing (Great Western 
Junction—not used), 8 chains; Acton Curve, 18 chains ; White- 
chapel Mile End line, 12 chains. It is also joint owner with the 
Metropolitan Railway Company of 1 mile 1 chain of City lines and 
extensions, works 5 miles 28 chains on the Hounslow and Metro- 
_ and is joint lessee of a stretch of the East London Railway. 

ere are also 7 miles under construction, and the company has 
running powers over 18} miles of line, chiefly over the London and 
South-Western to Richmond and Wimbledon, and over the Metro- 
politan portion of the Inner Circle, 


Tue report of Lieut.-Col. Addison to the Board of Trade 
on the accident which occurred on the Tralee and Dingle Light 
Railway and Tramway on November 24th last has been 
issued, In this case, as the passenger train from Dingle to Tralee 
was running between Lispole and Aunascaul stations, about 74 miles 
from Dingle, the three rear vehicles left the rails, and were over- 
turned upon their right sides. The coupling between the wagon 
and the leading carriage was broken. There were only four 

rsons in the train, and three of them were injured, one fatally. 

he accident occurred during a gale of wind, and it is supposed 
that this was the cause of the accident rather than any defect of 
road or rolling stock. Lieut.-Col. Addison says that theoretical 
conditions show that carriages of the weight and dimensions of 
those in use on this railway are liable to be upset by a wind pressure 
of a little over 30 Ib. on the square foot, and less would suffice if 
one or more carri were tilted up on one side, either by the 
right-hand wheels ropping off the rails, or by excessive super- 
elevation of the left-hand—outer—rail, with the wind blowing, as on 
the occasion in question, from the outside of the curve. The report 
concludes as follows :—‘‘ It is desirable that the special attention 
of all companies owning or working 3ft. gauge lines should be 
drawn to the matter, with a view of seeing whether vehicles cannot 
be provided which will be less liable to turn over. Unless some- 
thing can be done in that direction, passenger trains should not be 
run ever exposed portions of the railway during heavy gales. 
Steps should also be taken to put the Tralee and p orn Railway 
into proper order with as little delay as possible, In its present 
condition the road is not fit for a speed of 25 miles an hour,” 





NOTES AND MEMORANDA. 


Tue heating power of German “ braunkohle"’ is said 
to be about one third that of medium quality mineral coal, and 
the price is less than one-fourth, costing at the pit from one 
shilling and tenpence to two shillings per ton. 


Durine last month Scotch shipbuilders launched 29 
vessels, of about 29,008 tons gross, as compared with 13 vessels, 
of about 31,797 tons gross, in January, and 27 vessels, of about 
28,692 tons gross, in February of last year. For the two months 
42 vessels, of about 60,805 tons, have been put into the water. 


Last year the production of lignite coal, or ‘“ braun- 
kohle,” in Germany amounted to over 91,000,000 tons. Ten years 

‘o the production was only 15,000,000 tons for a similar period. 
Mr. T. R. Mulvany, the British Consul at Diisseldorf, considers 
that the industry of lignite mining in the Rhonish district ought 
to be capable of great development. 


Durinc February English shipbuilders launched 25 
vessels, of about 63,304 tons gross, against 25 vessels, of about 
49,854 tons gross, in January, and 27 vessels, of about 63,678 tons 
gross, in Fotrwery last year, and 18 vessels, of about 19,510 tons, 
in February, 1897. For the two months Eaglish builders have 
launched 50 vessels, totalling about 113,159 tons gross, as compared 
with 45 vessels, of 89,974 tons a year ago. 


Ow1ne in a large measure to the introduction of the 
Workmen’s Compensation Act, the number of new insurance com- 
panies registered in the United Kingdom in 1898 was ninety-five, 
which exceeds that of any similar period during the past fifty 
years. Of this number no less than fifty-one were projected to 
transact the insurance of workpeople, 0 er of them being 
registered in England and six in Scotland. ‘Twenty-three are 
registered on the guarantee principle without capital. 


DurinG last year 6,609,017 gross tons of Bessemer 
steel ingots were produced in the United States, an increase of 
more than 20 per cent. over 1897. Pennsylvania’s share was 
3,402,254 ; Ohio, 1,489,115 ; Illinois, 1,105,040 ; and other States, 
612,608. The production of all kinds of Bessemer steel rails by 
the producers of Bessemer steel ingots in 1898 was 1,955,427 gross 
tons, against a similar production in 1897 of 1,614,399 tons, and 
1,102,892 tons in 1896, The maximum production of Bessemer 
steel rails by the producers of Bessemer steel ingots was reached 
in 1887, when 2,044,819 tons were made, 


Some notes on the slipperiness of ice were contributed 
by Prof. Osborne Reynolds, at a meeting lately of the Manchester 
Literary and Philosophical Society. The author referred to some 
experiments by Mr. Beauchamp Tower on the lubrication of two 
metallic surfaces, and showed the extraordinary degree of coher- 
ence between two ‘‘ Whitworth planes” after they had been 
pressed together so as to squeeze out the film of air between. All 
lubrication is due to the presence of a fluid, either liquid or gaseous, 
between the opposing surfaces, and in the case of ice the pressure 
induces a partial liquefaction, which is the sole cause of slipperiness, 
When ice is cooled below a certain point, it becomes no more 
slippery than a polished surface of stone. 


A new fireproof material suitable for building purposes 
has been invented by Mr. Gehre, a Swiss engineer at Zurich. It 
is called ‘‘ papyristite,” on account of its chief constituent being 

per pulp. It can be adapted for various purposes, but is specially 
intended to serve as a solid, impermeable, and jointless roof, or floor, 
which, when laid down, will present a smooth surface, as if made in 
one continuous layer. It isclaimed to be absolutely fireproof, and a 
non-conductor of cold or sound, and although as hard as stone, it 
has a soft, linoleum-like feeling to the foot, and is noiseless ; 
220 Ib. weight of this preparation in a powdered form, when mixed 
for use and spread to a thickness of 0 °3940in., will cover a surface 
of 914 square feet. The mixing is done on the spot where it is 
wanted, and it is transported, like cement, in barrels or sacks, 
The drying or hardening process‘is effected in twenty-four hours 
after speading. 

Tue tensile requirements of cement for recent works 
executed under the direction of the _ of Engineers of the United 
States Army average, for neat tests, 131 lb. at the end of twenty- 
four hours, 402 lb. at the end of seven days, and 547 Ib. at the end 
of twenty-eight days. Specifications for a number of structures 
built by the Lighthouse Board average 383 lb. and 600 lb. for seven 
and twenty-eight days respectively. The average of recent speci- 
fications for the navy is 4621lb. at the end of seven days. Tho 
average of a number of city specifications is 1611b., 388 lb., and 
538 1b. for one, seven, and twenty-eight days respectively. The 
average requirement of a number of railways is 1151b., 3191b., 
and 483lb, for one, seven, and twenty-eight days respectively. 
The average of ninety-one American specifications is 134 Ib., 384 lb., 
and £28 lb, for one, seven, and twenty-eight days respectively. In 
briquettes made of three parts sand to one of cement, the average 

uirements of the engineers of the army have been 1191b. and 
189 1b. for seven and twenty-eight day tests. The above par- 
ticulars were given in a paper read before the Engineers’ Club, of 
Philadelphia, recently by Mr. R. W. Lesley. 


Unuike that of Natal, the coal industry of the South 
African Republic is “sweltering” under the deterrent influences 
of Government neglect and ineptitude. The cost of coal mining 
in the Republic is said to be about equal toits value. A leading 
item of expenditure is for dynamite, used for mag purposes, 
Some economy might be effected by the use of No. 2 instead of 
No. 1 dynamite, the latter producing a large quantity of un- 
saleable small coal, which is hampering to development. By 
the introduction of improved washing machines, and the use of 
No. 2 dynamite, the small coal might be reduced in quantity 
and rendered marketable, with a reduction of present cost by 
24 per cent. This would do something to counterbalance the 
abnormal cost of transport, dear dynamite, and inferior quality 
of raw product, which combined militate inst the success 
of the Transvaal coal industry. With the lack of the aid which 
a sympathetic Government could afford, this industry is likely 
to continue for some time yet in a backward condition, says the 
British and South African Export Gazette. One further hint for 
English manufacturers is contained in the fact that the quantity 
of small coal produced creates an opening for mechanical stokers. 


ONE HUNDRED AND NINETY degrees of frostis a tem- 
perature appertaining to no habitable region of the globe. This 
is the temperature meted ont to the sick and ailing, and those 
afflicted with bodily disease, by a famous foreign physician—not 
for the purpose of killing them outright, says a writer in Jce and 
Cold Storage, but for the purpose of relieving morbid and un- 
natural symptoms, and restoring them once more to splendid and 
vigorous health. The patient to be treated is first wrapped up in 
woollen garments, and is covered from head to foot in a thick fur 
coat. Then he is placed inside a well or box, out of a hole in the 
lid of which only his head and fur-protected neck emerge. This 
box is made with a double wall, and in the cavity a freezing 
mixture, formed of carbonic acid and sulphurous acid, is poured. 
This generates the very great cold which has been mentioned. 
Under the influence of this fearful cold the body makes a tremen- 
dous effort to recover itself from the shock, of which it has had no 
ordinary warning. The result isjthat almost immediately the 
blood begins to circulate with increased energy, the pulse gets 

uicker, the body tingles and quivers with a remarkable glow, and 
the physician is able, by means of a thermometer, to see that the 
temperature of the patient actually begins to rise. After ten 
minutes the patient is taken out, and the treatment is over for 
the day, and a feeling of ravenous hunger ensues, 
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MISCELLANEA. 


Att the carriages of Horse and Field Artillery 
batteries are ordered to be converted to the pattern either of the 
12-pounder Mark I. or the 15-pounder Mark I, or II., and instruc. 
tions are being given for making the alteration. 


AccorDING to the Libre Parole the total tonnage of 
the French merchant navy does not exceed 590,000 tons. This is 
perhaps, rather too low a figure. The British Vice-Consul at Caen 
estimates the commercial steam navy of France at 864,598 tons, 


On Wednesday the motion of the second reading of 
Mr. Rickitts’ Bill dealing with the raising of the flash-point of 

troleum from the present standard of 73 to 100 deg. was taken 
~ - House of Commons. The motion was rejected by a majority 
of 85. 


A NovEL plan was adopted for the naming ceremony 
of a vessel, the Peareth, launched on March 11th, by Messrs, 
Irvine’s Shipbuilding and Dry Dock Company, the bottle of wine 
being shot at the bows from an air gun instead of being projected 
in the usual way. 


Tue Trafalgar, battleship, Captain H. L. I. Royle, 
| se guardship at Portsmouth, was to have left Spithead yester 

y for Portland to carry out her quarterly target practice, but 
on her getting under way defects were discovered in her machi- 
nery. They will render it necessary for her to return into Ports. 
mouth Harbonr to-day for repairs. 


ComMERCIAL travellers require a licence in the Nether- 
lands which costs 15fl. (about £1 5s.), and which can be obtained 
from the burgomaster at the first place in the Netherlands where 
they begin their operations. The licence is available for the 
financial ——< Ist to April 30th—and is also issued at 
frontier places such as Roosendaal, Flushing, Hook of Holland, 
&c., by the receiver of Customs on production of an application, 
which can be filled up in the Custom-office. 


Tue Government has recently placed an order with 
the International Purification Syndicate, Victoria-street, West- 
minster, for additional polarite filters at Princetown, Dartmoor, 
for the purification of the ty moorland water to be used for 
dietetic purposes, e albuminoid ammonia in the Dartmoor 
water in question, which previous to purification by polarite was 
shown by analysis to be ‘0158 grains per gallon,-has been reduced 
to ‘00616 grains per gallon by the polarite process of filtration, thus 
indicating that an improvement of 62 per cent. has been obtained 
upon a water hitherto considered pure. 


Ir was announced on the Commercial Exchange at 
West cypy oe lately, that the United States is new developing 


| the hold it then obtained of the coal trade, and is shipping coal 


from Philadelphia and Baltimore to European ports hitherto 
or exclusively by British coal, It is stated that American 
coal of excellent quality is now being brought across the Atlantic 
and unloaded at ports like Genoa, Barcelona, and other places 
as cheaply as it can be supplied from England. A large steamship 
firm in Hartlepool has been applied to by American agents for 
Ng to carry this coal to Europe at lls. to 123. per ton 
reight, 


Tue Admiralty have sanctioned an important pro- 

mme of the new works in the western naval establishments in 

vonport Dockyard ; £22,000 will be spent on new workshop< 
and preparations for another building slip; and the Keyhan. 
machine shop, brass foundry, and police quarters are to be 
extended at the cost of £12,000, At the Royal Naval Barracks, 
Keynham, a church is to be built, the estimated cost being £8000. 
In Stonehouse £13,000 is to be spent in extending the Royal 
Marine Barracks, over £60,000 in increasing the accommodation at 
the Royal Naval Hospital, and £16,000 on the new cooperage at 
the Victualling Yard. 


Mr. Harry Pow.itt, locomotive engineer, (ireat 
Central Railway, saw the first train start on the regular service at 
5.15 a.m. on Wednesday morning, 15th inst., and purchased the 
first ticket to Manchester, getting both a first and a third-class 
return, travelling by the 9.15 train, which was five minutes late 
owing to the lack of gas for the kitchen car, but time was made 
up before Brackley was reached; at Rugby the train was ten 
minutes before time, and at Leicester six minutes before time, 
tears ay being reached four minutes too soon, and Sheffield 
precisely to the minute. Mr. Pollitt is to be congratulaied on the 
way his engines have done their work, We understand that the 
4} hours’ service between London and Manchester will not be 
started until the Ist of July, to enable the staff to become 
thoroughly acquainted with the line, which, however, is already 
consolidated, and, as a railway man puts it, ‘‘ runs like a ball on a 
billiard table.” 


THE apartment of Science and Art has received 
through the Foreign-office a communication from the Director of the 
Commercial Museum, Philadelphia, calling attention to a Universal 
Commercial Congress and Exposition to be held there, under its 
auspices, during the autumn of the present year. There is being 
erected for the of the Exposition a series of buildings in 
which will be displayed such American manufactures as are most 
representative and best adapted to foreign uirgments, but it 
is intended also to accept as exhibits similar articles from European 
manufacturers, in order to afford an opportunity for a thorough 
and comparative study of the world’s industries. The Congress 
will be presided over by the President of the United States at the 
opening session on October 10th, and all nations will have an 
opportunity of being represented, and having a voice and vote in 
its deliberations, through duly-accredited delegates sent by the 
various governments and commercial organisations; 


Tue Cheshire County Council are engaged upon experi- 
ments with their cattle at the County Dairy Institute at Worleston 
with a view to ascertaining by analysis how far tuberculosis in its 
preliminary stages affects the quality of milk, and also whether it 
is possible by veterinary treatment to eradicate the di , 80 that 

Is not suitable for dairy purposes may still be of use for 
human food. The County Council have about seventy head of 
dairy stock at their Dairy Institute, and it is with these that the 
experiments are being made. According to the Manchester 
Guardian, the tuberculin test was recently applied, and as a result 
the temperature of fifteen of the animals began to rise. These, 
however, will again be tested, and if they do not answer to the test 
a number of them will be sent to the abattoirs to be slaughtered, 
in the presence of experts charged with instructions to examine 
them and report to the County Council. In the meantime they 
have been isolated, and samples of the milk are being sent to 
Manchester for analysis, 


In reply to questions asked at the meeting of the London 
County Council held on Tuesday, the chairman of the Bridges 
Committee said that the Committee of the Institute of British 
Architects had been seen three times on the subject of the original 
design of the new Vauxhall bridge. The arches were then of steel, 
but as a result of these interviews the Committee, on the advice of 
their engineer, arra to build the arches of concrete faced with 
granite. Fresh drawings were made, and a model was prepared 
in plaster on a large scale, and as the result of a further inter- 
view, Mr. Waterhouse wrote a letter in which, after approving 
the design of the bridge, he made some further suggestions on 
minor matters, and some of these would no doubt be incorporated 
in the working drawings which were being made for the arches. 
The piers had been decided on some time ago, and the contract 
had been let. The. architects seemed to differ greatly among 
themselves, Even now the Committee would be glad of any 











further suggestions or criticisms from the architects, 
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for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tuk ENGINEER, or containing 





q , should be ip d by the name and address of ’ 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES, 


W. J. F. (Darlington).—The Wolseley Auto-car is made by the Wolsel y 
Sheep Shearing Machine Company, Limited, Sydney Works, Aston, 
Birmingham. 

H. D. (Islington).—From your letter we take it that you have not 
applied for your patent, and we fear you have no redress in the matter, 
since a machine already been at work in another workshop. You 

ad, however, better consult an experienced patent agent. 

H. W. O. Co.—Mr. W. E. Torrens’ book, ‘‘ Commercial Travelling in 
South America,” can only be obtained from the National Association 
of Manufacturers of the United States, in Philadelphia. It is issued 
gratuitously, and no doubt if you were to apply to the Secretary of 
that Association he would forward you a copy. 


INQUIRIES. 


WELDING STEEL HOOPS, 
Sir,—Can any of your readers give me the name of the makers of 
apparatus and tools for electrically welding steel hoops or rings, 20in. 
diameter, made of ,',in. round steel, 500 to 1000 a day required ? 


March ith. Hoops. 





MOTOR VANS FOR THE COLONIES. 

An Australian correspondent desires particulars of motor vans suitable 
for the Colonies. Two classes are required, one to carry from 20 cwt. to 
80 cwt., and the other from 10 cwt. to 15 ewt., and some heavy gradients 
would be encountered. The power is not restricted to steam, electricity, 
or petroleum. We shall be pleased to hear from any of our readers at 
home or abroad who take an interest in this matter, and to forward any 
communication which may be addressed to us for the purpose. 











MEETINGS NEXT WEEK. 


Tue InstiruTion or Junior Enorvegers.—Saturday, March 25th, at 
3 p.m., Visit to the Testing Station of the British Fire Prevention Com- 
mittee at Hanover-gate, Regent's Park, London. 

Tue Ivxstirution or Evectrrica Encinegers.—Thursday, March 28rd, 
at 8 p.m., at the Institution of Civil Engineers, 25, Great George-street, 
Westminster, 8.W. Paper, ‘‘ The Hissing of the Electric Arc” (illustrated 
by experiments), by Mrs. Ayrton. 

Society or Arts.—Tuesday, March 2Ist, at 4.30 p.m. Foreign and 
Colonial Section. Paper, ‘‘The Commercial Development of Germany,” 
by Mr. C. Rozenraad, F.S.S., and Fellow of the Institute of Bankers.— 
Wednesday, March 22nd, at 8 p.m. Ordinary Meeting. Paper, “ Electric 
Traction,” by Mr. Philip Dawson. 

Tue InstirvuTion or Crivit Enoinxers.—Tuesday, March 2lst, at 
8 p.m., Ordinary Meeting. Papers to be discussed, ‘‘ Water-tube Boilers 
for Marine ——, y Mr. J. T. Milton; ‘‘ Recent Trials of the 
Machinery of arships,” a Sir J. Durston, K.C.B., R.N., M. Inst. 
C.E., and Mr. H. J. Oram, R N., M.Inst.C E. Paper to be read, ‘ Alloys 
of Iron and Nickel,” by Mr. Robert Abbott Hadfield, M. Inst. C.E. 








DEATHS. 

On the 10th inst., at his town residence, 12, Chester-street, S.W., 
Captain Sir Dovaias Gatton, K.C.B., D.C.L., F.R.8., late Royal Engi- 
neers, of Himbleton Manor, Worcestershire, aged seventy-six. 

On the 24th February, at Mentone, France, JoszpH Harrison, M. Inst. 
C.E., late of Hereford, and formerly engineer-in-chief and general 
manager of the Scinde, Punjaub, and Delhi Railway, in his seventy-third 
year. 
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AUTOMATIC COUPLERS. 


Mr. Hopwoob, the assistant secretary to the Railway 
Department of the Board of Trade, recently visited 
Canada and the United States on official business, and 
he took the opportunity to make some inquiry into the 
working of certain safety appliances on American railroads. 
The first result was the preparation of a “‘ Memorandum,” 
that is to say, a report to the Board of Trade. The 
second result is the bringing in of a Bill by Mr. Ritchie, 
which, among other things, stipulates that automatic 
couplers shall be used on all railways in the United 
Kingdom, and no other system of coupling, within five 
years from the time the Bill becomes law. It is not 
remarkable that the action of the Board of Trade should 
be sharply criticised, not only by railway men and wagon 
owners, but by all those who possess a competent practical 
knowledge of railway working. Mr. Hopwood’s sense of 
proportion, recognition of fitness, and appreciation of 
adaptability are small. He found that a deplorable 
slaughter had taken place on American railways; that 
the adoption of automatic couplers had greatly diminished 
the loss of life; and he straightway jumped to the con- 
clusion that automatic couplers must be introduced into 
Great Britain. All this does much credit to his heart, 
and none whatever to his head. He has not mastered 
the facts as regards America; and as for those of railway 
working in this country, he fails apparently to understand 
them. In few words, if he had possessed the requisite 
knowledge of the subject, the ‘‘ Memorandum” would not 
have been written, and Mr. Ritchie's Bill would not 
have been prepared. 

The average American regards such questions from a 
standpoint wholly different from that taken in this 
country. However, there are Americans who deemed the 
slaying of 369 men and the wounding of 7842 in a single 
year, while coupling or uncoupling trains, as wholly un- 
necessary to the commercial prosperity of the nation. 
The end was that Congress interfered, and automatic 
couplings have come into extensive use, with very happy 
results. In 1897 there were 219 fewer men killed and 4994 
fewer men injured coupling and uncoupling cars than in 
1898, the number of men killed being reduced one-half, 
and the number injured practically one-half. From all 
causes in 1893, there were 2727 men killed and 31,729 
injured ; and in 1897 there were 1693 men killed and 
27,667 injured; showing 1034 fewer employés killed, and 
4062 less injured than in 1893. These figures are impres- 
sive; they impressed Mr. Hopwood very much indeed— 





Mr. Ritchie still more. Now, if we turn to the Board of 
Trade returns for 1893, we shall find that in this country 
there were only eleven lives lost by coupling and 
uncoupling. In 1897, again, the percentage of loss in the 
United States was 12°6; in this country it was 3°8. If 
we put our eleven against the American 369, we see at 
once how large was the opportunity for improvement avail- 
able at the other side of the Atlantic, and how small it is 
at this side. The reason why so many persons were killed 
in America is, mainly, that the wagons have no side 
buffers. In this country, once a man is fairly between 
two wagons, he cannot be crushed, the side buffers pre- 
serving a sufficient space between the two. Crushing 
takes place when a man attempts to dart between two 
wagons, one of which is in motion, and chances to be 
caught between the buffers. In the United States no side 
buffers are used ; neither were chain shackles and hooks. 
The coupling was effected by a bar with an eye in the 
end, and jaws, and a pin dropped through. Now one of 
the effects of the absence of side buffers is that auto- 
matic coupling can take place on a curve as well as on 
a straight line, the distance between the centres of the 
headstocks of two wagons remaining unaffected. When 
side buffers are used this no longer holds good, and the 
distance varies as the curve is more or less sharp. 
Mr. Hopwood takes care to say that he could not dream 
of recommending any particular type or form of coupler. 
He has ascertained that in this country 550 patents have 
been granted already at the Patent-office. In the United 
States the number has already reached several thousands. 
It remains to be seen if out of all these one can be found 
which will comply with existing conditions, and can be 
fitted to normal wagons. As we have already stated, a 
favourite argument with the advocates of the automatic 
coupler is, that the existing wagon being defective, it 
ought to be replaced by the American wagon. This is 
tantamount to an admission that the whole of the goods 
and passenger rolling stock of the kingdom ought to be 
revolutionised in the hope of aaving half a dozen lives per 
annum. It may further be added that the success of the 
humanitarian in one direction would be neutralised in 
another. Indeed, the recommendations of the Board of 
Trade would require important modifications in certain 
respects. A Departmental Committee of the Board of 
Agriculture, appointed to report on the inland transit of 
cattle, has made a strong point of the absence of screw 
connections on cattle trucks, and as lately as December 
12th last a communication on this subject was sent to 
the railway companies. Tight coupling is out of the 
question with automatic arrangements. 

It is, perhaps, scarcely right to say that a saving of life 
may cost too much, but it is legitimate to point out that 
the estimated cost of putting Mr. Ritchie’s Bill into 
force would be about £10,000,000, of which one-half 
would be spent by the private traders of this country. 
If it could be shown that there was a very heavy loss of 
life and limb which could be avoided by legislation, then 
we should be the last to urge economy. But in point of 
fact, there is no such slaughter or maiming as would 
justify the interference of the Board of Trade. Automatic 
couplings are, we hold, entirely unnecessary; and they 
cannot be fitted to existing stock in a way that will com- 
ply satisfactorily with all the conditions of railway 
working. Mr. Ritchie pointed triumphantly the other 
day to the corridor train on the Great Central, which is 
fitted with automatic couplings. This was unnecessary. 
No one disputes the possibility of fitting trains with 
automatic couplers. That question need not be raised. 
It has been settled long since in the United States. 
What we have to consider is, the suitability of such 
couplings to the conditions of English traffic; the 
enormous cost of altering our rolling stock, and the value 
of the result to be obtained. The more carefully Mr. 
Ritchie’s proposals are examined the less reasonable do 
they appear to be. They are based from first to last 
on assumptions derived from United States practice. 
We have shown that the percentage of accidents due to 
coupling and uncoupling in this country is very small. 
In the United States it has been very large, because the 
methods there in use were extremely dangerous. Even 
now, although automatic couplers are largely employed, 
the sacrifice of life is most serious. Our methods, with 
all their faults, are safe beyond measure as compared 
with those in vogue on American railways before the 
advent of the automatic coupler. 

While, however, we are opposed to legislation in the 
direction of making the use of automatic couplers com- 
pulsory, we must add that we should gladly see automatic 
brakes fitted to all rolling stock. It is, perhaps, too 
much to hope for this as yet; but we give the strongest 
possible support to the Board of Trade recommendations 
in favour of fitting brake levers and labels to both sides 
of goods wagons. The objectis, of course, te remove the 
necessity for shunters crossing from one side of a train 
or a wagon to the other. Many railway companies now 
insist on the double label. We trust that the system 
may become universal. It may be worth while, in con- 
clusion, to add a word of warning to inventors. Asin the 
United States so here. If automatic couplers are to be 
used, there must be one standard pattern all over the 
kingdom, and one only. The goods and mineral wagons 
of every company are found on the lines of every other 
company ; isolation is impossible. It follows, then, that 
there is room for but one inventor, and one invention, and 
after all the probability is that the coupler which would 
be used is one which would be worked out by railway en- 
gineers, and not patented at all. 


WATER-TUBE BOILERS. 


On Tuesday, the 7th instant, two papers were read 
before the Institution of Civil Engineers, abstracts of 
which will be found on another page. It is a well-known 
rule of the Institution that its proceedings shall not be 
reported in full by technical journals. We must rest 
content therefore with more or less general statements. 
The first of the two papers, by Mr. Milton, chief 
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engineer surveyor of Lloyd’s, contains, indeed, little 
new; but it is a csbns summary of all the facts 
available concerning the construction of the multifarious 
types of water-tube boilers now in more or less extended 
use. -No doubt most of these may be found scattered up 
and down in our own pages, those of contemporaries, 
and the ‘ Transactions”’ of various societies. But Mr. 
Milton, with much pains and trouble and skill, has 
collected all this within the limits of a reasonably short 
paper—too long, however, to be read in full at the meet- 
ing on the 6th inst. The illustrations accompanying it 
are very complete and satisfactory. We believe that 
Mr. Milton was not aware that Sir Albert Durston was 
going to read a paper on the same night. But the 
members of the Institution have no ground for complaint 
because Sir Albert Durston's paper, on “ Recent Trials 
of the Machinery of Warships,” contains a great deal 
about water-tube boilers. It does not repeat Mr. Milton 
inany way. The discussion, nominally, of both papers, 
began on last Tuesday night ; whether it will finish next 
Tuesday night or not we cannot say. So far little or 
nothing has been said concerning Mr. Milton’s paper, 
attention being concentrated on the words of the Chief 
Engineer of the British Navy. 

It is impossible to read what Sir Albert has to say 
without feeling that he is by no means well content 
with the present position of the boiler question in the 
Navy; on the contrary, he appears to think that we are 
in a state of transition. The Belleville boiler gives fairly 
good results, but it is not a boiler about which engineers 
are likely to become enthusiastic. Without the 
economiser it is very imperfect. When about 60 per cent. 
of the heating surface is distributed in the boiler proper, 
and 40 per cent. in the economiser, a good duty is got. 
But we cannot help agreeing with Sir E. J. Reed in 
thinking that a better arrangement of the tubes in the 
boiler would dispense with the need for an economiser, 
which stands up so high that it can scarcely fail to be 
a source of danger should a man of-war go into action. 
We cannot help thinking that naval engineers often pray 
fervently that our warships may never have any fighting 
todo. It is, of course, impossible for us to say what Sir 
Edward Reed had in his mind by way of improvement in 
the Belleville boiler. It is clear, however, that the so- 
called economiser is not so much a feed-water heater as a 
means of burning waste gases. The combustion in the 
boiler proper is very imperfect in spite of the intro- 
duction of high pressure air jets among the flues. Be- 
tween the topmost tubes of the boiler and the lowest 
tubes of the economiser a large space is provided which 
acts as a combustion chamber. It is not very easy to 
see how the equivalent of this is to be provided without 
the economiser. Sir Albert Durston gave some figures 
concerning the evaporative efficiency of boilers with 
and without economisers, which require explanation. 
They cannot possibly be accepted without ques- 
tion as they stand. Thus we are told that the Belleville 
boilers of the Sharpshooter without economisers eva- 
porated from and at 212 deg. Fah. 11°05 lb. of 
water per pound of Welsh coal when making steam 
at the rate of 7°85 1b. per square foot of heating surface 
per hour; when evaporating 4°70 1b. the efficiency fell to 
10°65 lb.; and evaporating 3°53 lb., the efficiency fell to 
10°55 lb.—in other words, the harder the boiler was 
worked the greater was its economy. This is, of course, 
contrary to the experience of most of us. But when we 
come to the figures for Belleville boilers with economisers, 
we have yet more reason for doubt. Such boilers on the 
avérage of trials with many ships evaporating no less than 
11°79 1b. of water per square foot of heating surface per 
hour bad an economical efficiency of 11°67 lb. of water 
per pound of coal. Now, it is well known that water- 
tube boilers, unless fitted with superheaters, invariably 
give wet steam when they are pressed, and the more 
they are pressed the wetter the steam. Sir Albert Durston 
has supplied no information of any kind as to the quality 
of the steam made; and in its absence we conclude that 
the figures we have given are far too good to be true. 
The quality of the steam supplied by a boiler is a matter 
of vital importance. It is to be hoped that Sir Albert 
Durston will see his way to make the facts clear when he 
replies on the whole discussion. 

As regards the durability of the Belleville boiler, Sir 
Albert Durston stated that he thought it could be 
reckoned upon to last out at least two commissions; 
that is to say, about six years. The accuracy of this 
conclusion depends on the meaning attached to the word 
‘* durability.”” The lamentable accidents which have 
just occurred on board the Terrible cast doubts on the 
accuracy of Sir Albert Durston’s prognostication. 
Although no details are available, it appears that two 
tubes have burst on two successive days, the second ex- 
plosion killing one fireman, and scalding badly four 
others. The Terrible has only been in commission about 
six months, although she has done a good deal of experi- 
mental steaming during the last three years. The failure 
of two tubes will no doubt lead to a careful examination 
of her boilers, and the report which will follow will be of 
exceptional interest just now. 

Some interesting points came up for consideration 
on Tuesday night. Thus, for example, Mr. Manuel 
showed that Scotch boilers fitted on the Howden system, 
working up to 6800-horse power, made steam at the rate 
of 18°75 1b. per square foot of grate surface per hour, 
coal being burned at the rate of 28 lb. per square foot of 
grate per hour. The ship was steaming at 20 knots, and 
the consumption was 1°5 lb. of coal per horse per hour. 
Now the Canopus class with Belleville boilers and 
economisers give but 12°9 indicated horse-power per 
square foot of grate surface. Sir Albert Durston states 
that since the Admiralty ferrule was adopted trouble 
with leaking tubes is practically unknown. Facts and 
figures such as these go far, we think, to rehabilitate the 
Scotch boiler, and make it more than ever to be regretted 
that Mr. Howden was never given a chance of showing 
what he could do on board a warship. However, it was 
urged by one speaker in defence of the Bellville boiler 


that the enormous mass of piping on board a man-of-war 
caused such a loss of steam by condensation that it was 
unfair to compare the performance of a Peninsular and 
Oriental ship with a cruiser. The point made was, no 
doubt, good; but it is not pleasant to hear that steam is 
wasted in this way inthe Navy, however unavoidable the 
waste may be. 

From the mass of words that go to make up the expres- 
sion of the opinions of those who took part in the dis- 
cussion, it is possible to draw some certain deductions. 
One of the most important is that the paramount factor 
in a naval boiler is grate surface. The smaller the grate 
surface the higher must be the temperature at which the 
coal is burned. The higher the temperature the more is 
the heating surface punished, and the greater the probable 
waste, because, other things being equal, the hotter the 
furnace the hotter will be the gases in the uptake. It is 
here that the Scotch boiler fails. It is impossible to get 
sufficient grate surface into it, every increase of grate 
being attended by a more than proportionate increase in 
weight of boiler and the water it contains. With express 
and also with Belleville boilers, the dimensions of the 
grate are practically unlimited, at least as far as the 
heating surface is concerned. Thus, for example, it is 
only necessary to spread a little further apart the tubes 
of a Yarrow boiler in order to widen the grate; and there 
is no limit to length of such a grate, except the power 
of a stoker to fling coal to the far end. The true virtue 
of the water-tube boiler is that it can be made much 
lighter per square foot of grate surface than any other 
boiler. It is often said that it is lighter per square foot 
of heating surface. This may or may not be true. It 
is not a crucial point-—that is, as we have said, the ratio 
which the weight bears to the grate surface. The heating 
surface is not necessarily a prominent factor in the 
evaporative efficiency of a boiler. As pointed out by Sir 
E. J. Reed, a great deal of the tube surface in a Scotch 
or locomotive boiler is of little or no use as a steam 
maker. If we have two boilers, one with 20 square feet 
of heating surface per square foot of grate, and the other 
with 80 square feet, the latter will be, no doubt, more 
economical; but the probability is that the former will 
make just as much steam within a small fraction per 





portant part of our work.” 


hour, while its weight will be very much less. Take care 
of the grate surface, and the heating surface may be left 
to take care of itself. 

We cannot too highly commend the remarks made by 
Mr. Samson, who pointed out that, no matter what 
changes we made in boilers or machinery, men still re- 
mained the same. No boiler can become popular in the 
mercantile marine unless it can be thoroughly examined 
by the engineers of the ships with the least possible trouble, 
and in the least possible time. In the present day the 
merchant steamer is worked for all she is worth. The 
chief engineer has only to open a few manholes in order 
to obtain access to every part of his boilers for exami- 
nation. How many water-tube generators comply with 
this condition? After all, the human element cannot 
be overlooked, and the success or failure of any given 
type of water-tube boiler remains ultimately with those 
who have to work it. 


THE TEACHING OF MECHANICS, 


Two remarkable papers read recently at a conference 
of Science Teachers are printed in the February issue of 
the London Technical Education Gazette. One is by 
Mr. Sidney H. Wells, principal of Battersea Polytechnic ; 
the other by the Physical Science Master of Alleyn’s 
School, Dulwich, Mr. IF. C. Weedon. This paper so 
entirely bears out the arguments which we have used on 
many occasions with regard to technical education, and 
gains so much in coming from an author actually engaged 
in teaching, that we reprint it with considerable pleasure. 
Mr. Weedon has, it seems to us, mapped out more nearly 
the ideal route which technical instruction should follow 
than any writer of whose works we have knowledge. 

Mr. Wells is far more conventional. His method of 
teaching science is the method that has been followed for 
the last twenty years. He advocates indeed “ dis- 
covery” rather than “ verification,’ but the outline 
which he gives of his method leaves one with the belief 
that he does not adhere closely to his principles. 
He attempts to render his work realistic by using 
commonplace things and makeshifts for his experimenal 
apparatus, instead of the elaborate production of 
the optical instrument maker. ‘The chief characteristic 
of the apparatus used in our classes at Battersea,” he 
writes, “is its essentially practical character ;” and 
further, after describing the simple arrangements of 
sticks and spring balances which constitute a model jib 
crane, he writes, ‘‘ I see everything to gain from the fact 
that it is essentially a practical experiment, that it illus- 
trates to the student one of the most common and useful 
applications of the triangle of forces in everyday life, and 
receives an added interest in his eyes because of this 
fact.”” Then follows :—‘ I do not think I shall be alone 
in adopting this view, as I suppose we shall all feel that 
it need not in any sense detract from the real educative 
value of our teaching if we succeed in showing the use 
of what we teach, and in making the dead bones of our 
text-books live in the world around us.” We had not 
the advantage of hearing Mr. Wells read his paper, but 
if these words are to be literally construed as they stand 
in type, it is evident that the author felt some doubt as 
to whether he was in sympathy with all the members of 
his audience, for it is common to regard scientific instruc- 
tion in the same light as Euclid, that is, as of most use as 
an educational exercise. Mr. Weedon apparently holds 
this view. In his paper we find, ‘‘ Which do you con- 
sider the principal aim in science teaching in schools— 
the intellectual training, or the imparting of useful 
information ? It seems to me that undoubtedly the 
training in the scientific method is by far the more im- 
If these sentences stood alone 
we might beled to suppose that Mr. Weedon had not chosen 
the better way. Like some logicians, his method might 


was in favour of abstract text-book science, Fortunate} 
the scientific method with him means deductive ream’ 
ing and discovery, and so it comes about that, howe ¥ 
much he may consider the facts acquired as of less ‘ 
portance than the method of acquiring, yet, for al] that 
they are obtained in such a way that they are not lik | 
to be readily lost or misunderstood. ety 
Huxley wrote in one of his critiques words to the effect 
that the unknowable lay at the basis of every fact, and that 
the object of science was to reduce the unknowable to th 
smallest dimensions. He took the simple example of aa 
ing ball impinging on one at rest, pee commented on the 
impossibility of our stating why one ball was able to 
give its mction to another by impact. This limitation of 
knowledge has to be strictly remembered, and one of the 
dangers of academic training is the tendency it gives to 
lose sight of it. The student who learns from text-books 
the simple mathematics of mechanics is apt to appl 
them quite correctly perhaps, but unintelligently, if 
such a student were asked why one ball moved when 
another struck it, he would answer probably that the 
moving ball had by reason of its welakh and velocity the 
power to do a certain amount of work, and that the re. 
sistance offered by the resting ball caused it to develope 
this ability. Such an answer would be evidently an 
evasion of the question. The question is, of course, in 
the present state of our knowledge, unanswerable, But 
the recognition of the fact, only too likely to be over. 
looked when mathematics form the basis of reasoning, is 
of the utmost importance. An intuitive acquaintance 
with facts is not to be acquired from books alone, and 
hardly from experimental work, unless it is conducted on 
some such lines as those Mr. Weedon has sketched out, 
Mr. Weedon draws a distinction between cleverness 
and intelligence. It has frequently been done before, 
Put tersely, it is this. The clever boy is one who 
‘“‘memorises ;” the intelligent boy is one who reasons and 
worries out points by hard thinking. It is obviously 
desirable that the memory should be made subordinate 
to the intellect, but this is precisely what technical 
education supported by examination fails to do. Itis 
the contrary it accomplishes, by putting a premium on 
a good memory. A good memory is a valuable adjunct 
to intelligence, but that it is not essential we have proved 
by so notable a case as that of Faraday, whose lack of 
memory amounted practically to a disease. He would 
probably have fared but ill in an examination, and s0 
doubtless will many others who attempt to develope 
a scientific intelligence in a rational way. Tet us 
look at one or two points in Mr. Weedon’s paper 
that bear on this point. ‘I do say,” he writes, “that 
examinations as conducted at present are a great hind- 
rance to the development of common sense by means of 
science work. It has been observed that laboratory work 
offers an excellent moral training. I think that is very 
true. But it is also true that under existing conditions it 
tends to afford a distinctly immoral training. It is not 
too much to say that the teacher is tempted to give in- 
struction of the old didactic sort, with a view to South 
Kensington grants and University distinctions, and to 
hide this lesson-learning under a fine veneer of apparent 
investigation. Cram is better than sham.” And again, 
‘*T am becoming more and more convinced that, if 
science teaching is to be a means of education, teachers 
must have freedom from an inelastic syllabus, and 
deliverance from the examiner’s puzzles — latitude, 
within limits, to work according to the pupil’s capacity, 
and to take advantage of the abundant and often un- 
expected opportunities which experimental work affords.” 
In reading these passages it must be borne in mind that 
the education Mr. Weedon advocates is not only for 
students intended for a technical or scientific career. 
He teaches science for its educational rather than for 
its intrinsic value, and from this point of view the 
examination is more injurious even than where it is 
applied as a test of the memory of data which must form 
part of the stock-in-trade of the scientist. In another 
place Mr. Weedon writes, ‘‘ Here again we are compelled 
to ask for freedom in our work. The best opportunities 
for awakening intelligence must be sacrificed if experi- 
mental work is hurried, cut, and dried. Often the actual 
experiment is of less value for teaching purposes than 
the little so called experimental error. I never admit 
that an experiment gives a wrong result. It cannot; 
but the search for the cause of the apparent discrepancy 
retards progress through a syllabus. Any dunce can 
learn to perform experiments, but in tracking com- 
plexities introduced by friction, radiation, and bad 
contacts, the boy with brains finds his opportunit, . 
‘“T unhesitatingly express my conviction that suita ly 
graded exercises, in which boys find out for themselves 
relations and general truths, afford a splendid discipline. 
In these two last passages there is contained the key to 
the correct system of scientific education. Insist upon 
discovery, and allow for no undiscovered source of error. 
There are greater difficulties to be met. The first 1s 
the largeness of classes, which prevents the individual 
characteristics of the learners being studied by the 
master. In a class a certain hint or observation may 
start one or two boys off on the path of discovery, whilst 
upon the others it has no effect ; but probably there lies 
a means of touching the remainder of the class too, if 
only there was time and opportunity to find it. Whilst 
this inadequacy of the number of teachers is always 
admitted, no energetic attempt is made to improve 
matters. The instructors must not only be men of high 
education, but they must possess the ability to impart 
their knowledge in the correct way. A _ person less 
accomplished or persevering than Mr. Weedon, using the 
heuristic method, would probably attain nothing. ™ 
the number of able teachers must always be limited, an 
the only way of meeting the difficulty would appear to - 
by splitting up a large class into a number of me 
sections, and teaching them consecutively instead of col- 
lectively. This plan is open, of course, to objections, er 
no method of doing the work thoroughly will be foun 











have been one of books only. We might imagine that he 








so easy as the existing method of doing it badly. Another 
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difficulty presents itself in the utter want of initiative 
which is common to many boys. A valuable lesson 
might be set by giving two or three students a rod of soft 
iron, a battery, some insulated wire, and a compass, and in- 
structing them to find out the relationship between them. 
Ninety-five per cent. of the boys so instructed would pro- 
bably attempt nothing, and yet a thousand combinations 
which might be tried suggest themselves to adults. To 
find out, like Faraday, that the major part of them were 
fruitless would be the most instructive part of the quest. 
That no unknown source of error should be allowed for 
also introduces a train of difticulties, but it removes a 
far worse evil than any it brings in. ‘ Cooking” figures 
1s @ practice of far too common occurrence in students’ 
laboratories, and it will be so, as long as professors and 
demonstrators expect accurate results from apparatus 
full of errors. It would be far better to give an exact 
record of results, however imperfect, than to attempt a 
good record by making irresponsible allowances. Cooking 
could be prevented, in a large measure, by dropping the 
text-book, and by avoiding any hint of what the result 
of an experiment should be before its conclusion. 

There is more, very much more, that could be said on 
this subject of technical education. And it is a matter 
of such grave importance, and has been brought so much 
to the front during the last few days, that it merits all the 
attention that we can give it. We have barely touched 
peor the fringe of the problems it presents, but our object 
as been mainly to direct attention to Mr. Weedon’s paper 
rm to assure him that we are in entire sympathy with 
the method which he so ably advocates. 








no ACCORDING to M. Hertslet, Consul-General at Havre, 
m the” is charged on bicycles taken into France temporarily. 
, taevd — the custom-house authorities, a card of mem- 
in dicatt 0 Pn English touring club is accepted as a sufficient 
a — re the machine will be taken back to England. If 
prt ad > ot is produced, the amount of duty must be deposited 
that tne tt house, and it is necessary, in order to recover it, 
ould ts icycle, ether with the receipt for the money paid, 
Seatiee . presented at the custom-house at the point of the 
thet aie —— the traveller may leave France. It is important 
ineded é i ould be borne in mind, for if a traveller who has 
reogrer é&, = should leave France by another route, he cannot 
through © duty from the custom-house here without going 
ugh numerous and tedious formalities, 
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PUBLIC SUPPLY OF ELECTRICITY AT 
CANTERBURY. 


On Friday, the 10th inst., we had the opportunity of 
attending the opening of the new works for the public supply 
of electricity in the city of Canterbury. The weather was 
delightful, and the party which accompanied Mr. Robert 
Hammond, M. Inst. C.E., M.1I.E.E., the consulting engineer, 
was able to see the city and works to the best advantage. 
Before dealing with the station itself it will be desirable to 
say a few words about the history of the project. The public 
supply of gas and water is in the hands of one company, who 
ten years ago promoted a Bill for the further extension of 
their powers to enable them to supply electrical energy also. 
The Bill was successfully opposed by the Canterbury Corpo- 
ration, who, however, shortly afterwards received notice of 
the intention of the Brush Company to apply for a Pro- 
visional Order; this further. attempt induced the Corporation 
to themselves apply for an Order, which received the Royal 
Assent on June 11th, 1891. We understand that the Brush 
Company then endeavoured to persuade the Corporation to 
transfer their powers, and negotiations were almost completed, 
but for some reason were broken off again. About this time 
Councillor Lukey was re-modelling the old County Hotel, and 
lighted the premises throughout by electricity from a private 
generating plant ; the satisfactory result obtained appears to 
have encouraged the Council to take up the public supply of 
electrical energy. In September, 1895, they appointed Mr. 
Hammond to draw up @ report, an Electric Lighting Com- 
mittee was formed, and Alderman Mason appointed chairman. 
The report supplied by Mr. Hammond strongly urged the 
Council to undertake the work themselves, and advised the 
erection of a refuse destructor in connection with the electric 
lighting plant. After considerable discussion the report was 
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adopted, and application made to the Local Government | 


Board for permission to raise a loan of £20,000. There was, 


however, strong local opposition, and the Local Government | 


inquiry did not take place until May, 1897, and in November, 
1897, the specifications were issued by the consulting 
engineer, and the following tenders accepted :—Buildings 


plant, Robert Taylor and Sons, Marsden, Yorks ; engine-house 
plant, India-rubber, Gutta-percha, and Telegraph Works 
Company, Limited ; overhead travelling crane, James Spencer 
and Company, Wednesbury; switchboard and instruments, 


HOUSE 


brackets, Crompton and Company, Chelmsford; meters, 
S. Z. de Ferranti, Limited. 

Although the name of Mr. Hammond has been chiefly 
connected with alternate-current systems in the past, he 
chose for Canterbury the three wire direct-current system, 
with 440 volts between the outer mains, feeders being taken 
direct to certain convenient points in the city. The Council 
took a very wise step, and offered to carry the supply mains 
into consumers’ premises gratis, provided the request for 
connection were made while the trench in front of the 
premises remained open. This offer was largely accepted, and 
136 premises connected up, so that on the first night of 
supply 100 consumers were provided with current. The 
capacity of one of the generating sets is fully taxed, and the 
Corporation have instructed Mr. Hammond to issue a further 
specification for an extension which will cost about £12,000. 
A portion of the new work consists of laying mains in the 
Cathedral precincts, and we trust that before Jong the ancient 
structure will itself be lighted by electricity. The site 
chosen for the works is about a mile from the centre of the 
city, and has an ample supply of water for condensing pur- 
poses, and good access for coal. The general scheme of the 
buildings was prepared by the consulting engineer, and detail 
plans were made by Mr. Adam Horsburgh Campbell, Assoc. 
Inst. C.E., the city surveyor. The building contract was 
obtained by a local firm, Mr. A. J. Brewster; and the 
chimney was erected by Mr. George Tourney. 

Thegeneral plan of the station is given on thenext page, andit 
will be seen that the buildings are so designed that extensions 
can easily be made. In the boiler-house there are at present 
two Lancashire boilers, each 30ft. long by 7ft. diameter, 
built by Messrs. Robert Taylor and Sons, of Marsden, Yorks. 
Most of the boiler mountings are by Messrs. Charles 
Winn and Co., of Birmingham, but the water gauges 
and blow-off cocks are by Messrs. Hopkinson, of Hudders- 
field. Proctor mechanical stokers are fitted to the fur- 
maces; our readers will remember that this stoker 
has a shovel action, the slack being thrown into the 


| furnace by the sudden release of a mechanism resembling a 


shovel. The only objection we have to the apparatus is that 


and foundations, A. J. Brewster, Canterbury; boiler-house | the men are obliged to lift all the coal to a height of about 


6ft., which in itself is no small labour, but possibly at some 


| future date a mechanical conveyor will be installed. 


| 


| 
| 


The generating plant already installed consists of two 
direct-coupled sets, each set consisting of a Belliss two- 


| Crompton and Company, Limited, Chelmsford; battery of | crank compound engine with a direct-current undertype 


| accumulators, Chloride 
Limited, Manchester ; mains, insulated cables, and trenching, 


Electrical Storage Syndicate, | dynamo by the Silvertown Company, directly coupled t+ 


each end of the crank shaft; each set is capable of giving au 


| Western Electric Company; public lamps, posts, and output of 75 kilowatts at a pressure of 220 to 250 volts for 
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continuous running, but it will give 84 kilowatts for short 
periods if required. When working as condensing engines 
steam will be supplied to them at 125 1b. pressure, and when 
working non-condensing it will be supplied at 140 1b. pressure. 
Each engine is provided with a Korting condenser, which 
is capable of maintaining a vacuum of 26in. when the 
engines are working at full load. This apparatus works 
on the same principle as an injector; the cold water 
is supplied from an overhead tank at a pressure of about 
9 lb. per square inch. A non-return valve is provided 
to prevent the water passing back into the cylinder, and 
there is also a Blake and Knowles automatic valve fitted on 
the branch pipe leading to the atmosphere. Levers are 
so arranged that an air cock on the condenser is interlocked 
with the water valve, so that the air cock must be opened 
and the vacuum broken as soon as the water valve is partly 
closed; this method ensures a full head of water on the 
condenser. All the steam pipes are made of lap-welded steel ; 
the main pipe from each boiler is 5in. diameter, and is con- 
nected to a separator near the wall dividing the boiler- 
house from the engine-room; this separator is drained 
by means of a Sirius trap. 
in the main, and the pipes are connected by a 6in. 
steel main from which a 4in. branch is taken to each 
engine separator, and the stop valve in the 4in. pipe is placed 
close to the engine-room wall, and worked from below by a 
long rod and hand-wheel. Thesteam from the engine 
passes either directly into the atmosphere or is condensed in 
the manner already described. The exhaust pipe and the 
condenser discharge-pipes are carried below the engine, 
passing through separate tunnels to the outside of the 
building, and the exhaust-pipe is then carried upwards toa 
height of 10ft. above the roof, and the condenser discharge is 
carried to a sump, whence the water is returned to the river. 
The boiler-feed and the water for condensing purposes 
are obtained from a special sump outside the building 
by means of electrically-driven centrifugal pumps; each 


tions in the battery-room are of lead-covered wire, made by 
the British Insulated Wire Company. As many cells as 
— are charged direct from the omnibus bars, the 

ttery being divided into two equal portions. The regulator 
cells are placed on each side of the middle wire, and these 
are charged from the booster, already referred to. 

The switchboard with regulating gear was built by Messrs. 
Crompton and Co., of London and Chelmsford, and consists 
of slate panels mounted upon steel tees and angle iron, and 
the frame is fixed to the wall. It stands upon a gallery 
which runs along one side of the engine-room, and consider- 
able space has been left behind, so that easy access to the 
terminals can be obtained. The joints of the slabs are 
covered by a neat brass strip, and the entire board is divided 
into three sections—the positive on the right, the battery 
and middle wire connections in the centre, and the negative 
on the left. It has been designed for four dynamos, two 
coupled to each side of the three-wire system, and provision 
has been made for five feeder mains. The side sections are 





tions being at the bottom, the plug bars in the centre, and 


Hopkinson’s valves are fitted | the feeder circuit at the top. Each dynamo is provided | 


| with an ampére meter and a duplex switch and fuse. The 
| switches are of a new design, and provided with special gun- 
| metal sparking pieces, to protect the main contacts from 
| damage. 


| laminated strips being so arranged as to make contact on the 

| inside of the joint bracket. An automatic minimum ciirrent 
switch, which cuts itself out of circuit when the current 
falls to 10 ampéres, is also provided in each dynamo circuit. 


The usual arrangement of voltmeter switches is provided; | 


below the board there is a slate shelf, on which are mounted 
the regulating switches for the fields of the dynamos, and 
also the switches for breaking the field circuit ; the booster 
is also controlled from the same place, and a separate regu- 
lating resistance is provided for the motor and for the dynamo 


The street lighting work is as yet incomplete, but twely, 
arc lamps have been fixed in ——— positions, and oc ~ 
descent electric lamps are to be substituted for gas lam se 
the whole course of the mains. There will eventually aes 
posts, each with an incandescent lamp in a Frédereay — 
the posts are not yet delivered, as the final decision upon th: 
design was delayed. Nine 10-ampére arc lamps are used ; ‘i 
series at 440 volts, and controlled from the station, while fo : 
lamps in series at 220 volts are controlled from the police 
station. s 

The incandescent lamps can be turned off from six point, 
where switch boxes are installed and connected to one of th, 
outer mains and to a special return wire; each lamp is prc 
nected to the middle wire and to the special return cable, 
and special junction boxes are used. The lamps and pillars 
have supplied and fitted up by Messrs. Crompton ang 





divided horizontally into three panels, the dynamo connec- | 


We observe that the current in no case is allowed | 
| to pass through the pin upon which the switch works, the | 


Co., Limited, those for the incandescent lamps being of g 
| special design, prepared by Messrs. James Allan Senior and 
| ithe price hed for th ly of el 
e price fixed for the supply of electricity is 6d, : 
| for lighting, and 3d. per unit for power Bey heat 7 
believe it is a record for a station of this size to start with 
| such a load as was obtained on the opening day, and we trust 
| the venture will be a great success financially. We have 
| previously alluded to the proposed extensions for which the 
specification was issued about three weeks ago. The work 
includes a Lancashire boiler, 30ft. by Sft., with mechanical 
stokers; one high-speed 150-kilowatt steam dynamo and 
accessories ; the necessary steam exhaust and water Pipes: 
condenser, centrifugal pump, motor, and switch gear; addi. 
tions to the switchboard and extension of the mains, We 
learn that the consulting engineer originally proposed that 
this larger plant should be installed, but owing to the deter. 
mined opposition to electric lighting, only the smaller plant 
was accepted by the Corporation. 
The refuse destructor ordered from Messrs. Keaman and 
Deas is not yet completed. The refuse brought in by carts 
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punp will deliver 5000 gallons per hour, with a 
total lift of 30ft. The pumps were made by Messrs. 
Evans, of Wolverhampton, and each is driven by a 


shunt wound motor of 3-horse power supplied with cur- 
rent at 220 to 250 volts. The delivery from the pumps is 
taken to a castiron storage tank holding 20,000 gallons, and 
this is provided with a float and index, so that the contents of 
the tank may be read from the engine-room. This tank is 
placed over the economiser chamber, and a separate supply 
from thetown main is connected in case ofaccident. Adjoin- 
ing the two sets already described is a booster, consisting 
of a motor direct coupled to a dynamo; the motor is supplied 
with current from the bus bars at a pressure of 220 to 250 
volts, and the dynamo will deliver 90 ampéres with a variable 
pressure of from 20 to 100 volts. The regulation of this 
apparatus from the switchboard appeared to be very satis- 
factory. 

The whole of the plant in the engine-house, and also the 
pipework, was erected by the India-rubber Company; the 
pipes are covered throughout with “magnesia” covering 
made in separate halves, and fixed by iron straps, the flanges 
being protected in asimilarmanner. An overhead travelling 
crane capable of lifting 10 tons, and built by Messrs. Spencer 
and Company, of Wednesbury, serves the whole engine-house. 

In asmall room adjoining the boiler-house is placed an 
underground tank, which is fed from the larger tank by a 
3in. main provided with a Kennedy water meter. The 
exhaust steam from the feed-pump is used to raise the 
temperature of the feed-water by means of a coil fitted in 
the tank. There are two separate deliveries, so that the 
water may be passed either direct from the pump to the 
boilers or through the economiser, and thence to the boilers. 
An injector is also provided in case of accident. The battery 
of accumulators, the position of which is indicated in the 
plan above was supplied by the Chloride Electrical 
Storage Syndicate, Limited; the cells are of the R type, 
each having twenty-one plates enclosed in a glass box. The 
capacity of the complete battery is 630 ampére hours, and it 
is capable of a continuous discharge for ten hours at a 
potential of 500 volts. It is at first only intended to use 240 
cells. The cells are placed on the usual wooden stands, 


which are protected from the acid spray by sheet lead, with | 


neat gutters along the sides. We think this a distinct im- 
provement upon the usual form. The whole of the connec- 




















CANTERBURY ELECTRICITY SUPPLY—PLAN OF STATION 


of the booster. In the centre of the board are the battery charge 
and discharge switches ; these are arranged so thatthe dynamos 
may charge a number of cells depending upon the conditions 
of the battery and the potential at the omnibus bars, the 
remaining cells being charged by the booster. The discharge 
switch has thirty ways, and is placed on the wall at the back 
of the board and connected thereto by a horizontal spindle. 
This leaves the board clear, as only a handle and indicator 
are visible. All the ampére meters on the board are of the 
shunted type, made by Messrs. Crompton, and the shunts 
are placed at the back of the board out of the way. The 
volt meters at present in use are of the Kelvin type, made by 
Messrs. James White, of Glasgow. 

The underground mains were made at the North Woolwich 
factory of the Western Electric Company, and were laid by 
that firm. They are of the triple concentric type, lead 
covered, and armoured, and laid direct in the ground. The 
middle, or central, conductor forms the outer ring of wires ; 
the insulation between the positive and negative conductors 
consists of paper and jute, and the remaining insulation of 
jute only, the whole mass being impregnated with a special 
insulating compound, and covered with lead jin. thick. The 
lead-covered cable is then served with Hessian tape and 
armoured with two steel ribbons each 0°040in. thick, laid on 
spirally so as to break joint, and finally served again with 
two Hessian tapes. The distributing network consists of 
triple concentric cables having copper sectional areas of 
0°125 square inches and 0-1 square inch, and it is so 
arranged as to supply the whole of the principal streets with 
a total length of 54 miles. The network is fed at five points 
by feeders brought direct from the station, and each point is 
provided with a voltmeter pilot wire ; these wires have, 
wherever possible, been made up into cables. 

At various points there are brick pits containing two-way 
and three-way disconnecting boxes, which make it possible to 
feed any section from any of the five feeders. The connec- 
tions to the consumer’s premises were made by the Western 
Electric Company, by means of its special house service 
boxes of the split forin filled solid with insulating compound. 
The ends of the cables are connected toa single-pole cut-out 
box of new design. The Western Electric Company also 
connected the consumers’ wires to the mains, fixed the 
ne and connected the cables to the switchboard in the 
works, : 
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will be tipped into the cage of a lift, which will raise it to the 

level of the top of the furnaces, whence it will pass on tv 

drying grates, and finally be burnt. We understand that au 
‘electric motor will be put down to drive the lift, but at 
present this part of the work is in an unfinished condition. 
The gases from the refuse destructor will pass into the flues 
of a Babcock Wilcox boiler, which will afford valuable assist 
ance to the other boilers. We cannot judge of the quality 
of the Canterbury refuse, as no deliveries are at present being 
made on the site. 








HEURISTIC METHOD OF TEACHING 
PHYSICS IN SECONDARY SCHOOLS.* 


By F. C. WEEDON, Physical Science Master at Alleyns 
School, Dulwich. 

THE main object of this paper is to introduce a discussion on twu 
vexed a — 

(1) Why do we teach science in schools ! 

(2) What methods are best suited to our aims / : 

We teachers so soon get into a ve, a new subject so soon 
settles down, that it is very desirable that some broad principles 
should early be established ; otherwise there is, I think, a likeli- 
hood of experimental science merely becoming one more ser 
paratively useless addition to an already overcrowded schoo 
curriculum, ; 

When a new departure is made in school work, it is generally by 
the introduction of a fresh subject or an extension of the —_ 
already done. In either case we have an imitation of the work 0} 

| a higher type of school or of a university, Sports what surely 1 
apparent to every observant teacher, viz., that intellectua 

| exercises which are useful to adults are not necessarily beneficial 

‘children. I suggest that, if only as an experiment, it would be we 


if school science work could be adapted to the intellectual one 


school. 
a want 
at all, 


THE 


| and development of our pupils, rather than to the ease 


| examiner or the advertisement and pecuniary profit of the 
Bear with me when I remind you that there is apparently 
| of clear conception as to why the various subjects are taught neck 
| and that, where aims and methods are otherwise good, the e - 
| is spoilt by attempting too much, ‘Teaching often seems base 
| on the assumption that books are rare, and reference libraries un- 
known. Now it is difficult, not to say impossible, to make — 
cut divisions, yet in most cases the main purpose of a % HOD 


| * Paper read at the reeent Conference of Science Teachers held at the 
South-Western Polytechnic, Chelsea, ~ : 
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iact c: defined clearly enough. One subject, like arithmetic, 
is piece oe aoefal and necessary, ile another—say English litera- 
ture—is not so much a preparation for wage-earning as a means of 
influencing aright the formation of character. ; 

Natural science, it is urged, should be included in school work, 
Jess on account of the useful information than for the opportunities 
aff srded for mental training. Of course the facts of elementary 
science are valuable, but they are not the essential. é 
“In each and every case there is a principal and a subordinate 
aim. Which do you consider the principal aim in science teaching 
in schools—the intellectual training, or the imparting of useful 
information ‘—for definite intention as to aim must precede intelli- 
gent choice of method. It seems to me that undoubtedly the 
training in the scientific method is by far the more important part 
of our work. If you assent to this you undertake a task of great 
interest, but of corresponding difficulty. 

When we are free, and we hope to be some day, to arrange our 
work so as to develop our pupils’ intelligence, we shall get out of 
the rut of tradition and make selection of methods suited to our 

urpose, Meanwhile in struggling with the adverse conditions at 
eeoaaat existing in secondary schools, we can, by studying those 
cual do something towards solving the problem—how can 
a ientific work be conducted so that it may exert its greatest 
educational influence! It would seem that our reseach work in this 
direction is not likely to suffer by being hurried. A movement 
towards better things has been made, thanks to the public spirit 
of certain men of enlightenment and the wise administration of 
(County Councils. Bat it may be said that we are now halting 
between two opinions, or are trying to reconcile the irreconcile- 
able. Attempting to adopt modern ideas in science teaching, we 
still endeavour to prepare for examinations. These two ends 
hardly meet. I would remark that I am not objecting to inspec- 
tions. Far from it. I believe that itis to inspection that we must 
look for deliverance from many of our present troubles, 

But I do say that examinations as conducted at present are a 
great hindrance to the development of common sense by means of 
science work. It has been observed that laboratory work offers 
an excellent moral training. I think that is very true. But it is 
also true that under existing conditions it tends to afford a 
distinctly immoral training. It is not too much to say that the 
teacher is tempted to give instruction of the old didactic sort with 
aview to South Kensington grants and University distinctions, 
and to hide this lesson-learning under a fine veneer of apparent 
investigation. Cram is better than sham. I must dismiss the 
consideration of examinations in this paper, except inone particular. 
In organised science schools, examinations in advanced subjects are 
insisted upon by the Science and Art Department. I think this is to 
be deprecated. If scientific training is the main point, a South 
Kensington advanced subject is much too extensive. I do not 
mean that boys cannot be prepared so as to successfully meet the 
examination. They can; bat much of the valuable part of the 
work has to be sacrificed. It is largely a question of time. One 
can explain a scientific law in a few minutes, while to obtain an 
indication of that law from experiment frequently takes as many 
hours, 

It may be urged, ‘‘ Give more time to the teaching of science.” 
I submit that the minimum time of the Science Directory ought 
to be sufficient. A secondary school ought be a place for general 
education ; and weighing, measuring, and reasoning do not include 
all that is admirable or even useful. Faraday was something more 
than a detective. Could not the Science and Art Department 
judge of the whole of the scienve work at the chief annual 
inspection! If, in the case of third-year scholars, a written test 
is considered necessary, could it not be given at that time, and 
based on a syllabus submitted by the teacher’ Iam becoming 
more and more convinced that, if science teaching is to be a means 
of education, teachers must have freedom from an_ inelastic 
syllabus and deliverance from the examiner's puzzles ; latitude— 
within limits—to work according to the pupil's capacity, and to 
take advantage of the abundant and often unexpected oppor- 
tunities which experimental work affords. Quite recently I set 
a boy to find the resistance of a new galvanometer by Thomson’s 
method, He was not new to the work and was a lad of ability. 
He came to me in about half an hour, and said, ‘‘ Something is 
wrong. Will you come and help me!” Now in view of the 
examination, it would have been more profitable to explain what 
ought to have happened, and to set him some other exercise. But 
the opportunity was too good to miss. I said, ‘‘ Here’s a chance 
for you to do something on your own account. Would you like to 
hunt out the fault /” ‘* Yes,” he said : and we began. Step by 
step we went over the apparatus, testing wires, junctions and 
separate parts of the instruments. Eventually he found the fault 
in the resistance box. It occupied his spare time during a whole 
week, but the work, I believe, was more beneficial than the repeti- 
tion of many stereotyped exercises. Eventually this boy 
volunteered to make a resistance box. 

This rag up anuther question—the making of instruments by 
the pupils. It seems to me that this is almost an essential part of 
the work. The mere performing of set experiments is apt to be 
much overrated—at least where we are dealing with youngsters. 
lhe apparent progress which they can make is misleading. A 
clever boy is, compared with a man, superficially quick. He 
rapidly acquires the trick of any kind of work, and seizes upon 
the difficulties of an experiment. But here he differs from the 
adult, The latter worries out the points by hard thinking until 
he attains understanding—or despair. The schoolboy fixes upon 
certain phrases which will express what he but dimly conceives. 
His written statement will seem excellent, and even in a vicd voce 
he is likely to score. He isimitative rather shan reflective—a point 
to which I shall return. Perhaps it will help my meaning if I say 
that a child seems to have a dual intelligence ; one which resembles 
and repeats the development of primitive races—a wonderful 
memory for facts, great powers of imagination and imitation, and 
a tendency to bow to authoritative statement, that is, in intellec- 
tual matters ; the other, the intelligence of civilised races, which 
We ought to train, and which is in childhood undeveloped. He 
uses this latter with diffidence, and only with things he has grown 
accustomed to, It is, so to speak, frightened away by formal 
complexities, and the boy resorts to his anciently derived powers. 
He memorises what we think he conceives. A ready-made, 
highly-finished piece of apparatus is to the beginner a mechanism, 
not wholly comprehensible like a fishing rod, but belonging to the 
class of things which are wonderful and a bit mysterious. 1 once 
overnened two boys discussing the exhibits in South Kensington 
Museum, _ “* Wheatstone’s bridge,” said one, reading the label. 
“ae | said the other, “and that shiny black stuff, that’s the 

I used to take apparatus to pieces “before the boys in the 
laboratory, but the sense of mystery was, I thought, not wholly 

ispelled. Then I made simple models, eliminating all that was 
Nu eezential. This was better, but still somewhat unsatisfactory. 
Now-a-days in the so-called lecture, we experiment, say with a 
pe tape magnet, and | direct attention to the rate of vibration 
ai en placed at different distances from a magnetised rod. We 
— the advantages of an arrangement for observing the vibra- 
ben with greater accuracy, and when we have schemed out a 
PE meee per certain boys, volunteers, are selected to make one. 

ne of bent wire leads up to a galvanometer, and incidentally we 
evolve various types, I feel satisfied that boys trained in this 
bee, are as familiar with a Kelvin galvanometer as with a cricket 
he : and the pride with which a boy reports a set of reading from 
: nstrument which he has himself made seems to indicate that 
—_ at least I have stumbled on a natural method. If the boy 
fo th requires science technically in after life, he will be the better 
. ria cousciousness that scientific methods and instruments are 

0 ms ase his powers, If he wishes to study science professionally, 
Re Mh, ' begin with a real first-hand acquaintance with fundamentals. 
F 7 es, intellect is not all, The sense of touch and of sight, and 
xterous manipulation are in themselves valuable, 





Here again we are compelled to ask for freedom in our work. 
The best opportunities for awakening intelligence must be 
sacrificed if experimental work is hurried, cut and dried. Often 
the actual experiment is of less value for teachin a than 
the little so-called experimental error. I never adult that an ex- 
periment gives a wrong result, It cannot, but the search for the 
cause of the apparent discrepancy retards progress through a 
syllabus, Any dunce can learn to perform experiments, but in 
tracking complexities introduced by friction, radiation and bad 
contacts, the boy with brains finds his opportunity. The number 
of experiments he learns to repeat really matters very little. 

I unhesitatingly express my conviction that suitably-graded 
exercises, in which boys find out for themselves relations and 
general truths, afford a splendid discipline, and—with reservations 
—I advocate the heuristic method. ut I should like to repeat 
that existing conditions are much against that kind of work—so 
much so, that I often think it would be better to return to the old 
ways if the present state of affairs is likely to last. Test-tubbing, 
at least, was what it pretended to be. The finding out of the 
laws of chemistry and physics should not, I think, in any case be 
attempted until considerable time has been spent in preparatory 
exercises in observing, measuring and comparing. Soae boys, 
especially those who come from schools having large classes, are 
rigid, not to say wooden, in their notions as to what is accurate 
and inaccurate. To them an experiment gives a right or a wrong 
result, probably this is due to the influence of arithmetic 
untempered by simple measuring work, such as the junior boys do 
in some secondary schools. It takes a long time to get them to 
reason from indications. This is the chief objection that I see to 
the research method in scientific work. It is reasoning of an 
advanced nature to find a law from experiments which only give 
approximate results, A man may have little difficulty in deter- 
mining the point from which shooting stars radiate from observa- 
tion of a number of radial lines, but a child wants to see one start 
from the actual point itself, which in experimental work is rarely 
what he does see. 

It does not follow that a series of experiments which are con- 
clusive to an adult are the same to a child, and it is a serious 
matter to suggest to a boy that his experiments show that such 
and such is the case when to his limited view it seems rather 
different. Town boys, as it is, will often prove by experiment 
and trickery anything, however untrue. I have seen exercises 
secretly worked backwards and a show of investigation afterwards 
carefully made. No preparatory scheme has to my knowledge yet 
appeared. It should grow out of conference discussions, and I 
will briefly state the lines on which | am trying to work out a 
course myself, 

I take it that geometry is fundamental in science, and should be 
dealt with early in school life. Not the geometry of Euclid ; that 
is far too artificial and abstract for beginners. Bracing to an 
adult it may be, but bewildering and crushing toa child. We 
begin with informal talks about the geometrical models which I 
bring in from the art room, and the boys are provided with 
assorted plane figures in wood and cardboard. We compare the 
surfaces of the solids and identify them with the plane figures in 
the pupils’ possession, and they hold their figures together to 
reproduce the large model on my table. Then 1 suggest that 
they should put their wooden plates on cardboard, cut round them, 
and bind the pieces together to make the permanent models you 
see on this table. The enthusiasm for this work is wonderful, and 
the neatness often attained is surprising. I submit that although 
this method is novel, it is natural. Geometry did not arise as an 
abstract science. The Greeks obtained their first notions from 
Egypt, where geometry was quite empirical and practical. In the 
most ancient mathematical work extant—the k of Ahmes, 
dating from about 2000 8.c.—there are no theorems or generalisa- 
tions. It took at least 3000 years and the highly cultured Greek 
intellect to reach the stage of definition. That is why I endeavour 
to teach geometry from cardboard modelling. We make all the 
usual forms of geometrical solids, and if the work begins to get 
monotonous, I produce a spinning top and a bit of copper wire. 
The bent wire inserted in the stem of the spinning top “‘ makes,” 
as the youngsters say, wine-glasses, cylinders, spheres, and other 
figures of revolution. It is interesting to note how quickly they 
learn to realise what figure will be produced when they see the 
bent wire. 

(n the next stage we pass from solid to plane geometry. We 
first trace round the wooden figures, and name the drawings. 
Next with a ruler we imitate them, then we measure and record 
the lengths of the sides, using both the British and the metric 
units. We attempt to draw similar figures, and so develop the 
idea of drawing to scale. This stage is interesting. The extra- 
ordinary productions are often very grotesque, and many pages of 
paper are spoiled—at least as we teachers often estimate. (I hope, 
by the way, that science inspectors will never encourage the ex- 
hibition sort of exercise books, Neatness is valuable and essen- 
tial to science work. If a boy can draw, I urge him to make his 
book pleasant to look at; but I insist that a pretty book is not 
necessary. Faraday’s drawings were often mere scratches.) These 
attempts lead to the use of compasses, and then easy problems in 
geometry become possible. We draw lines, bisecting at right 
angles at the centre of a circle, and attempt to divide one of the 
right angles into niaety smaller angles. This generally results in 
a confused mass of lines, but it leads sensibly to the protractor, 
which is now used for the first time. The internal and external 
angles of rectilineal figures are measured—and please note, we 
begin to form general conclusions from measurements. We fix 

ins vertically in a drawing board, and measure angles by sighting. 

hen we go into the playfield and fix up white posts, and 
repeat the exercises—using this time a big protractor—the circum- 
ferentor. We use the boundary of the football-ground as an imagi- 
nary coast line, and fix a tt for a ship in an imaginary sea. 
Then we propound the problem of Thales—how to measure the 
distance from the shore to the ship. Eventually, after one or two 
boys have been drowned, we hit on the congruent triangles, and go 
back to the room triumphant. 

Again, we fix up three posts, and measure one line and two 
angles, or one angle and two sides, and by scale drawing find the 
other side. This we check with land-measuring chains, both 
British and metric. We measure similarly the height from the 
ground to the highest school window, and we check our estimation 
by lowering a stone at the end of a string, which is cut off and 
measured, 

In another stage we are concerned with comparison. The boys 
draw two lines, and I show them how to express the ratio of their 
lengths. Then, with a protractor, they draw an angle decided 
upon by the most lazy boy. They produce the lines containing it as 
far as they please, and make them the base and hypotenuse of a 
right-angled triangle. They measure and compare the ratios and 
find that for any angle the ratios of the sides of the right-angled 
triangle are constant. I supply the names and set them to find 
sin. cos, and tan. for variousangles, Subsequently I ask them to draw 
angles without a protractor. This seems at first a poser, but 
generally some bright youth asks for the ratio and suggests the 
method. I give a fair number of exercises of this kind, distribu- 
ting for use copies of ‘‘ Bottomley’s Table Book.” Armed with 
this common-sense trigonometry, we take the circumferentor into 
the playfield again, and tackle a little elementary surveying. 
When we have developed the notion of measuring areas by using 
squared paper we return to the field to make surveys and plans. 
By this time the boys are, I find, ready to undertake, with profit, 
the more usual exercises in experimental science. 








PROFILING MACHINE.—We have been requested by Messrs. 
Webster and Bennett to state that their machine illustrated in 
our last issue is fully patented in England, the United States, and 
on the Continent, ‘ ie 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions vy our 
correspondents. ) 





ORDNANCE MAPS. 


Srr,—Your correspondent who signs himself ‘‘ Engineer” in 
your issue of the 10th is absolutely incorrect in his statements. 
As to exchanges, “facilities are given for the exchange of 
any map purchased by mistake for anotber map, provided that the 
map so purchased is returned promptly, and in good condition, and 
another map taken in exchange.” As to monopoly or sole right of 
sale, there is none, The official agent in London is bound to sell 
to “the trade” at certain prices, and ‘‘ the trade” can also 
purchase maps direct from Southampton at even lower prices. [ 
could mention five or six firms in London doing a considerable 
business in Ordnance maps, and there are over a hundred official 
agencies in England and Wales alone besides post-offices. The 
present contract was the result of an open competition, and the 
arrangements were made by Government to suit the public. 

26 and 27, Cockspur-street, S.W., EDWARD STANFORD, 

March 11th. 


[We have recently had an opportunity of again going over Mr. 
Stanford’s premises, which we last did some years ago. We were 
struck by the increase in storing room that has become necessary, 
and the large space now occupied by the sheets of maps, which 
number some half a million, and which are so arranged that any 
single map can be at once found. Any one unacquainted with the 
facts can have but small idea of the amount of work which the 
holding of an agency for a Government commodity of this kind 
entails. We have also seen a copy of Mr. Stanford’s contract with 
the Government, which contains a special clause to the effect that he 
must exchange maps, provided they are returned promptly and in 
good order, and that other maps are taken in _— . This 

as been in force, and has been carried out now by Mr, Stanford, 
for more than two years .—ED. E } 





ENGINEERS IN THE U.S. NAVY. 


Str,—In your issue of the 27th January you have a leading 
article on the report of the Bureau of Engineering of the United 
States Navy, and you have quoted some extracts therefrom which 
tempt one to wish to read the whole of the report, which must be 
of the very highest interest and importance to all nava! engineers, 
I, for one, should be very glad if it were possible to obtain a copy. 
Here, as far as the engineering department is concerned, is 
reported the result of the first war in which machinery of modern 
construction has been used, as I am not aware of a similar report 
following the war between China and Japan. No doubt this 
report is in the hands of the British Admiralty engineers, and 
the lessons learnt are being taken to heart, and remedies will be 
suggested for the weak points. 

My object in writing to you is to point out how very much in the 
dark naval engineers generally are as to what is going on, and 
how haphazard are the methods by which they are able to keep 
abreast of the times, as to the fresh appliances which are con- 
stantly being introduced into warship engine-rooms, as to the 
result of their working, the difficulties experienced in their manage- 
ment, and the remedies which are applied to make them success- 
ful in peace time. Still less have we information, where it is 
available, as to their working under the stress of war. Naval 
engineers are entirely dependent for information on the engineer- 
ing periodicals, which, though excellent in their way, have not 
space to devote to the detail which appeals to the sea-going 
engineer. 

This brings me tomy point. I would suggest that the Admiralty 
engineering department should publish an annual report, showing 
by illustration and letterpress such new fittings as have been intro- 
duced during the year. Also there should be embodied the 
reports of engineer officers serving afloat as toany experience they 
may have had which would be of interest and instruction to their 
professional brethren. There is at present no encouragement to 
make such reports, unless specially called for by the Admiralty ; 
and I am strongly of opinion that much valuable information is 
thus lost to naval engineers at large, which such a publication as 
I suggest would serve to spread. 

A precedent is already established by the excellent annual 
report, published by the torpedo school at Portsmouth, which 
keeps torpedo officers informed on all subjects concerning their 
department. It is well illustrated, even to drawings being 
coloured. As a further precedent I would point out that all naval 
medical officers have annually to produce a journal, giving an 
account of their “‘ cases,” together with treatment and results, and 
for their encouragement a prize is awarded for the best journal 
sent in. Medical officers are thus kept in touch with their own 
professional head, whereas engineer officers have no such means. 

I am fully in sympathy with the already overworked staff in the 
engineer-in-chiefs’ department, and hardly suppose that the 
numbers on that staff are sufficient to undertake so large an addi- 
tion to their labours as my suggestion involves ; but the cost of an 
addition to the staff would be amply repaid by the results that 
might be expected. I am tempted to add some of my own expe- 
riences due to want of information such as I speak of ; but I have 
written at sufficient length to make my point clear on a subject | 
have long had at heart. % ON, 

March 13th. 





A QUESTION OF PRESSURE. 
Sir,—Will you or one of your correspondents be so good as to 
answer me a question in connection with the accompanying sketch ‘ 


WEICHT~ 





AT 50 L&8 


Water at 50 lb. per square inch pressure is applied to the underside 

of a valve which is weighted to 25 lb. on the square inch. A is an 

exit pipe from the valve box. Suppose no water be taken from A, 

what will, in practice, be the pressure in the valve box and this 

pipe? Will it be 50—25=25 Ib. ? AQuaRIUs, 
January 9th, 











A CoaL SMOKE ABATEMENT EXHIBITION.—The Coal Smoke 
Abatement Society, Sir Wm. Richmond, K.C.B., R.A., chairman, 
have given permission for the holding of an exhibition of coal 
smoke abatement appliances in conjunction with the forthcoming 
Building Trades Exhibition, at the Royal Agricultural Hall. This 
will be opened on April 26th, by Professor Geo. Aitchison, R.A., 
President Royal Institute British Architects, supported by the 
Duke of Westminster, Mr. G. H. Fellowes-Prynne, President 
Architectural Association, Mr. R. Vigers, President Institute of 
Surveyors, Mr. J. W. Swan, President Institute of Electrical Engi- 
neers, Sir Wm. Richmond, K.C.B., R.A., Sir Arthur Blomfield, 
A.R.A., Sir Wm. Arrol, M.P., Sir A. Hickman, M.P., Mr. A. 
Waterhouse, R.A., Mr. G. T. Bodley, A.R.A., Mr. W. Goscombe 
John, A.R.A., Mr. Thos, Blashill, Architect London County 
Council, Mr. F, J. Bailey, Architect London School Board, and 
many other well-known architects. The Society have arranged to 
give a gold, silver, and bronze medal, together with certificates of 
merit, to the best exhibits in the smoke abatement section. The 
offices of the Exhibition are at 43, Essex-street, Strand, W.C, 
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THE LAUNCH OF THE IMPLACABLE. 


Tue battleship Implacable was safely launched at Devon- 
port on Saturday last, the naming ceremony being per- 
formed by Lady Ernestine Edgcumbe. This vessel is sister 
ship to the Formidable and the Irresistible, and her leading 
dimensions are as follows :—Length, 400ft. ; breadth, 75ft. ; 
mean draught, 26-9ft. Her displacement is 15,000 tons, and 
her estimated speed is 18 knots. She is the largest vessel 
which has ever been built at Devonport, and she has been 
completed in a wonderfully short space of time. She was 
laid down on the same slip from which the Ocean had been 
launched, on July 15th last year, and since that time 5300 
tons have been built into her hull. It is true that there had 
been a certain amount of fitting together—which dealt with 
some 300 tons—on an“adjacent, slip, but the whole of the 
work so fitted was taken apart and erected on the slip from 
which she was eventually launched. The rate of progress 
has therefore averaged some 150 tons a week over the eight 
months. Her side armour, which is Qin. thick and 15ft. 
deep, extends for a length of 216ft. The launch was attended 
with all success, a very small application of hydraulic power 
being apparently necessary. 








LIGHT, RAILWAYS. 


A SERIOUS attempt is being made to checkmate private 
enterprise in the construction of light electric railways in the 
county of Middlesex. The opposition to these schemes is 
being undertaken both by the Middlesex County Council and 
the London County Council, and it is not unreasonable to 
conclude, as will subsequently be shown, that the action of 
the former in this respect has been largely stimulated by the | 
latter body, who appear to have adopted, as the Earl of 
Onslow stated last week, an uncompromising attitude of 
hostility towards these projects as promoted by companies. 
The London County Council, as a case in point, have just 
instructed the Parliamentary and Highways Committees to 
take the necessary steps to oppose the granting of light rail- 
way orders in the instance of those applied for the construc- 
tion of the Finchley, Hendon, and District line; the Hamp- 
stead, Finchley, and Edgware line; and the Highgate, 
Finchley, and Wood Green Light Railway. The only reason 
why the Council is able to obtain a locus standi lies in the 
fact that the proposed lines, with one exception, are to be 
brought to junctions with existing tramway systems | 
in the metropolis, whilst the exception is the Finchley, | 
Hendon, and District Light Railway, one-half of a mile of | 
which is proposed to be laid along the Archway-road, in the | 
parish of Islington. In this connection it is remarkable that, | 
although opposed by the County Council, the Works Com- | 
mittee of the Islington Vestry have recommended the latter 
to approve the principle of the trolley system on this parti- 
cular section, as likely to be of benefit to the district. On 
their part the Middlesex County Council, on the 23rd ult., 
authorised the county solicitor to appear by counsel at the | 





| far as concerns their respective counties.” 


FIRST-CLASS 


‘CONS TRUCTED AT DEVONPORT DOCKYARD 


BATTLESHIP 


IMPLACABLE 








inquiries to be held in regard to the three light railway 
schemes in question, and the Hounslow and Twickenham 
light railways, the London United Tramways (light railway 
extensions), and the Waltham Cross and Enfield light rail- 
ways. Immediately prior to the two County Councils decid- 
ing to take the respective courses already mentioned, 
which decisions were arrived at only last week, the Parlia- 
mentary Committee of the London County Council invited some 
of the members of the Middlesex County Council to a confer- 
ence to discuss the question of the light railway schemes 
affecting the two counties. The conference took place on 
the 15th February, and at a meeting uf the London County 
Council last week the chairman of the Parliamentary Com- 
mittee was asked for information on the subject. That 
gentleman, however, declined to give any particulars, on the 
ground that it was inadvisable to enter into matters when 
the deputation from the Middlesex body had not reported to 
the Council, and he further stated that the whole question of 
light railways or tramways in the outer ring of London or 
Middlesex would be a matter of continued negotiation 
between the two Councils. These and other statements 
which were made at the time seemed to suggest the possi- 
bility, if not the probability, of both County Councils acting 
in unison in regard to light railways. Time alone will, how- 
ever, determine whether there is any foundation for the 


| suggestion, but it does not at present appear that any 


such basis exists, as is shown by the report presented to the 
Middlesex County Council two days later. In this report we 


| find the information which the chairman of the Parliamen- 


tary Committee of the London County Council declined to 
give. The report states that after the before-mentioned con- 
ference a letter was addressed to the Middlesex County Council 
stating that “the time has arrived when the County Council 
of Middlesex and the London County Council should consider 
whether they should not themselves proceed to take steps to 
carry out the provisions of the Light Railways Act, 1896, so 
Though this letter 
scarcely agrees with the inference drawn from the discussion 
at the meeting of the London County Council last week, the 
result of the conference has been the means of inducing the 


| Middlesex County Council to consider the subject fully with 


special reference to the powers conferred upon local 
authorities by the Act of 1896. As a consequence -the 
County Council, leaving their London contemporary out of 
consideration, have resolved to avail themselves of the pro- 
visions of the Light Railways Act, and to carry into effect 
such of the powers conferred upon them as may seem to be 
desirable in regard to the promotion by the Council of such 
light railways as circumstances may from time to time 
require. The Middlesex County Ccuncil have further 
referred the question to the Parliamentary Committee to 
consider and report as to the steps to be taken to give effect 














than one occasion, the opposition of the Council to the 
private light railway schemes does not necessarily imply that 
they will be opposed, but that an appearance must be made 
on behalf of the Council in order to protect the interests cf 
the county. 








THE NEW BATTLESHIP GLORY. 


THE battleship Glory was floated from Messrs. Laird 
Brothers’ building dock, Birkenhead, on Saturday last, the 
11th inst. The Glory is of the Canopus class, and is 390ft. 
long, 74ft. beam, has a mean draught of about 26ft. Gin., 
and will have a displacement of 12,900 tons, with a freeboard 
forward of 22ft. Gin., and aft of 19ft. Her cstimated speed 
is 18} knots, with 13,500 indicated horse-power, and her coal 
capacity is 2000 tons. She, of course, has twin screws, and 
her engines are triple expansion, with cylinders 30in., 49in., 
and 80in., with 5lin. stroke. Practically all the machinery 
was on board when the Glory was floated. The engines, 
with the exception of the cylinders, were erected in place, as 
also was a large portion of the boilers. These are of the 
Belleville type, and are contained in three separate water- 
tight compartments. They will work at 3001b. pressure, 
and are provided with economisers. As she was floated she 
weighed approximately 9000 tons, and she just floated in 
19ft. Tin. of water, her weight being about 75 per cent. of 
what it will eventually be when she is completed and has all 
her armament on board. This will be powerful, and will 
consist of four 12in. 46-ton guns mounted in barbettes, in pairs, 
the weight of the projectile from these being 8501b. with 
148lb. of powder ; forty-three quick-firing guns of varying 
sizes, and four submerged torpedo tubes for 18in. torpedoes. 
Her armour is of Harveyed steel, and a protective deck from 
the lower edge of the armour covers the machinery, maga- 
zines, and other vital parts. The naming ceremony was 





| performed by Mrs. J. M. Laird. The vessel is expected to be 


to this resolution, and especially as to such schemes as 


appear to be urgent or desirable in the near future. What 
the Middlesex authority may do in the matter remains to be 


seen, but in justice to the Council it should be mentioned | recommendation.” 


| 


completed within six months from the present time. 








THE TELEPHONE SERVICE,—It was stated some weeks ago that the 
Council of the Institution of Electrical Engineers had appointed a 
Committee of members of the Institution to consider and 4 on 
the future of electrical engineering in these kingdoms in the branch 
of telephony. At the ordi meeting of the Institution on the 
9th inst. it was announced that the Council had adopted the 
following report and rider thereto, submitted by the Committee :— 
“That, in the opinion of this Committee, it is undesirable, from the 
point of view of the progress of electrical engineering, for the 
purely loeal telephone industry throughout the country to be held 
as a monopoly ; or that legislation on the future of telephony 1n 
these kingdoms should discourage the undertaking of exchange 
systems within telephone areas by independent enterprise.” ‘‘The 
Committee is therefore of opinion that the Council should strongly 
urge on the Government that such legislation may have the further 
effect of removing existing disabilities to the carrying out of the 
It was also announced that a copy of this 


that, as Mr. R. M. Littler, Q.C., has pointed out on more | report had been forwarded to the Government, 
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THE INSTITUTION OF CIVIL ENGINEERS. 








‘Av the ordinary meeting on Tuesday, March 7th, Mr. W. H. 
Preece, C.B., PRS., the president, in the chair, two papers 
relating to recent advances in marine engineering were read. 


WATER-TUBE BOILERS FOR MARINE ENGINES. 

‘he first paper, on ‘* Water-tube Boilers for Marine Engines,” 
By: Ir Mitton, consisted mainly of a description of the 
various types of water-tube boilers most in use for marine purposes 
in this country. For all recent vessels of the Royal Navy water- 
tube boilers of different type had been adopted, while very few 
had been fitted in merchant steamers. 

The difference in practice in the two cases was accounted for 
by the different conditions of the services required. In most 
yassels of the merchant service economy of coal consumption, 
durability of boiler, and facility of cleaning and as were 
of far more importance than considerations of weight and space 
in proportion to power exerted ; while in some war vessels the im- 
portance of obtaining very large powers on small weights out- 
weighed the questions of coal economy and durability. 

The question of economy in boilers was largely dependent upon 
the completeness or otherwise of the combustion of fuel in the 
furnaces. The conditions required for perfect combustion had 
long been well known, but they were difficult of realisation in 
actual working practice. So far as the merchant service was con- 
cerned, the general introduction of a new type of boiler would 
depend upon its eps, obtainable under ordinary conditions of 
work, not upon the results of special trials. In some boilers the 
conditions for perfect combustion could be approximately met 
by very careful stoking, but were unattainable under ordinary 
working conditions at sea with ordinary firemen. In such boilers, 
while excellent results might be obtained upon special trials, 
conducted under the direction of skilled engineers and with expert 
firemen, inferior performances were obtained at sea in every-day 

ice, 

7 cerenee was made to the question of circulation of water in 
water-tube boilers, and experiments made upon this subject by Mr. 
A, F. Yarrow, Mr. J. I. Thornycroft, and by the late Mr. A. 
Blechynden, were quoted. The experiments of the last-named 
were made upon a full-sized boiler. The boilers first described and 
illustrated were those made with comparatively large tubes. They 
comprised the types known as the Belleville, which was so exten- 
sively used in the large vessels of the Royal Navy; the Lagrafel 
d’Allest, used in the French navy and merchant marine ; the 
Niclausse, and the Babcock- Wilcox, the latter being the type most 
frequently adopted in the few cases in which water-tube boilers had 
been used in British merchant vessels, Amongst small-tube or 
“ express ” boilers used in light vessels, such as destroyers and small 
cruisers, the Normand, Yarrow, Thornycroft, Reed, and Blechynden 
boilers were described. Descriptions were also given of the Fleming 
and Ferguson, Mumford and Haythorn boilers. 

With water-tube boilers, owing to the small quantity of water 
contained in them and the high rate of evaporation obtainable, 
automatic feeding was essential. Some types of apparatus pro- 
viding for this were described. 

For prolonged work, as compared with short trials, the author 
considered that straight tubes were very desirable, as much greater 
confidence could be felt in a boiler where all the tubes could be 
seen through than in one where much had to be taken on trust, 
and good results could not be expected to be obtained from 
mechanism in which implicit confidence was not reposed, 


MACHINERY OF WARSHIPS. 


The second paper, on ‘‘ Machinery of Warships,” by Sir A. J. 
Durston, K.C.B., and Mr. H. J. Oram, R.N., MM, Inst. C.E., 
gave particulars and remarks on the construction of warship 
machinery and details of the results obtained since the date of 
the paper read at the Institution in November, 1894. 

In 1893 an Admiralty Committee recommended that the total 
boiler heating surface per indicated horse-power at natural draught 
trials should not be less than 2°5 square feet, and that the increase 
of power due to forced draught should be reduced. The effect of 
this was seen in increased weight of water-tank boilers over those 
given in the last paper. All the vessels described had triple- 
expansion engines. 

In an appendix particulars were given, first, of recent battle- 
ships. In the Majestic class the boilers were larger and engines 
more substantial than in ships built under the Naval Defence Act, 
the power was easily obtained, and the forcing was moderate. The 
boiler tubes were fitted with cap ferrules, and no trouble had been 
experienced with leaky tubes, Particulars of the Canopus class, 
which would soon be ready for trial, showed a considerable 
decrease in the weight of machinery per indicated horse-power. 
The steam pressure and ratio of cylinders had been increased from 
that in older vessels, and Belleville boilers with economisers were 
fitted. The machinery of the six vessels of the Formidable class 
was similar to that of Canopus, but more powerful. 

Particulars followed of first-class cruisers, of which the Powerful 
and Terrible were fitted with Belleville boilers without economisers, 
and showed a decrease in the machinery weights on cruisers built 
under the Naval Defence Act. The steam-pressure and ratio of 
cylinders were greater than in these last-named vessels, In the 
Diadem and Argonaut classes, the steam-pressure and ratio of 
cylinders were still further increased. elleville boilers with 
economisers were fitted. 

Of the second-class cruisers, the Talbot class with water-tank 
boilers, the boilers were all single-ended, and more heating surface 

r indicated horse-power was allowed. In the Arrogant class 

lleville boilers were fitted. There was a decrease in the weight 
of machinery, compared with the preceding nine vessels and vessels 
built under the Naval Defence Act. 

Another table gave particulars of the new third-class cruisers. 
These vessels were fitted with water-tube boilers of the small-tube 
type. The machinery was 150 tons lighter than in preceding 
vessels of similar type and same indicated horse-power. 

Particulars followed of the torpedo boat destroyers. They were 
fitted with triple-expansion engines, running at 350 to 400 revolu- 
tions per minute, and with water-tube boilers of the small-tube 
type. The speed varied from 26 to 27 knots in the earlier boats 
to 30 knots and over in the newer ones, The machinery was made 
as light as possible, and the boilers were subject to considerable 
forcing. Reference was made to the Viper with Parson’s marine 
steam turbine, 

All recent large engines and some of, smaller size had two low- 
pressure cylinders, ith four cylinders the twisting moment was 
more uniform, and the cranks could be more easily arranged to 
tinimise vibration, The weight and le of engines were thereby 
increased, Piston valves were generally fitted to the high-pres- 
sure and intermediate-pressure, and flat valves to the low-pressure 
cylinders, The sequence of cylinders and angles of cranks were 
such as to reduce vibration as much as possible. In recent four- 
cylinder engines the power developed in each of the two low-pres- 
sure cylinders had been made about half that in each of the other 
cylinders and the working parts made smaller. In the Terrible, 
Se oernnente had been carried out with propellers connected and 
Pye to test the effect on vibration of varying the angles 
of the cranks, The results and also the calculated inertia forces 
— couples were shown, With the present arrangements vibra- 
t “g- in this ship had ype cg In most fast-running engines 
it had been also found advisable to fit suitably arranged balance- 
weights to the crank arms. 
Pe ith reference to induced draught, further experiments with 
al system had not shown any advantage except that the stokeholds 
Furth There was also liability to re of the fans. 
ker an experience with water-tube boilers had led to their gene- 

option for warships. In considering the type most suitable, 


the principal points to be considered .were weight and space 





required, economy, and durability. On account of the last two 
considerations, boilers of the large-tube type had been adopted for 
the larger vessels. The Belleville bolter was fitted in these vessels, 
and in recent cases these had been fitted with economisers, the 
number of tubes in the generators being reduced. Trials on shore 
showed 12 to 15 per cent. increase of economy due to the use of 
these economisers. The Salamander, with Babcock- Wilcox boilers, 
had successfully passed through her trial. The Seagull, with 
Niclausse boilers, was at present undergoing trials. 

In the smaller fast vessels, to reduce weight, boilers of the 
small-tube type were generally fitted. Experience had shown that 
the ordinary life of the tubes of the Belleville boiler, under 
ordinary circumstances, would be not less than two commissions, 
In small-tube boilers this life would generally be much less. 

Zinc slabs, though still of use in arresting corrosion, could not 
from the nature of construction of water-tube boilers, be so effec- 
tive as in water-tank boilers. The parts of the boiler near the 
feed-water inlet appeared to be very subject to corrosion, and this 
appeared to be due to the liberation .of air and other gases from 
tho feed-water at this part. It was endeavoured to minimise this 
action by using distilled water, whenever possible. In Belleville 
boilers, the economiser tubes in which the feed-water was first 
discharged were galvanised inside as well as outside. Some cases 
of bursting of tubes had occurred, due in most cases to their 
choking with dirt, In recent vessels the steam pressure had been 
considerably increased. No difficulties of importance had been 
experienced due to this. The effect on the weight and space 
required was shown in an appendix. 








SOME NEW FEATURES IN MOTO-VEHICLE 
DESIGN. 
By Tuos, H. Parker, M. Inst. E.E. 

On February 28th Mr. Parker read a paper before the Liverpool 
Self-propelled Traffic Association, cf which we reproduce the first 
portion, the latter half was mainly devoted to a description by 
lantern slides illustrating the car. 

Some two and a-half years ago I was spending my time supervising 
the erection of electrical and general plant in the Transvaal gold- 
fields, and the necessity for an efficient motor controller often pre- 
sented itself to me. After giving some considerable time and 
thought to the problem, I obtained a satisfactory result, and com- 
municated the idea, by means of drawings, to my father, Mr. 
Thomas Parker, at Wolverhampton, for use in the factory. Soon 
after this I heard the pleasing news that a Bill was to be presented 
to Parliament to allow cf mechanical road locomotion in England, 
and was not long in grasping the fact that the controller would 
also adapt itself to controlling electrical road vehicles. Fired with 
this idea, and wishing to be in the first swim of a new industry, I 
started for England, and immediately after my arrival in Wolver- 
hampton set to work designing an electric car. I selected a section 
of road over which it was obvious the car would have to run, viz., 
between my father’s house at Tettenhall and the town of Wolver- 
hampton, a distance of 24 miles, without a single yard of level 
ground in its length, the gradients varying from 1 in 120 to 1 in 15. 
The first difficulty that presented itself was to obtain data to work 
upon. My idea was that 12 cwt. would be more than a reasonable 
weight to allow for an unloaded electric car for six passengers, and 
the nearest article I could find of this weight was my father’s 
brougham. I procured a large spring balance, and set out at 
daybreak to map out a curve of the force required to draw the 
brougham over the track. We took the shafts off and attached 
the horse with the spring balance inserted between the animal and 
the vehicle, and not until that December morning had I fully 
realised the power of a horse, although I have had to deal with 
them nearly all my life. My dream of 12 cwt. was at an end, for, 
after carefully working out all points, the weight totalled up to a 
minimum of 25 cwt. for a three hours’ run at eight miles per hour. 

Having determined the approximate power required, the next 
most important problem was the design of the motor and gearing. 
After a great deal of discussion amongst the members of the 
family, it was decided that it would be preferable to use two 
motors coupled by means of single or double reduction gear, 
running in oil, to the hind wheels, in preference to using a single 
motor and differential gear. Double spur gearing did not work in 
well with the design, the result of which decision was that chains 
had to be used on the second reduction, necessitating the use of 
excentrics for taking up the slack or stretch of the chains, and two 
frames to support the motors separately. These first motors were 
series wound, and designed to run at 950 revolutions per minute, 
and give a torque effort of 30 lb. on the periphery of each armature 
with a current of 25 ampéres. Forty was chosen as the number of 
cells, to permit of their being charged in series on the usual 110 
volt circuit, The controlling of the car came next. To do this 
without the use of resistance coils was a difficult matter at first, 
but eventually turned out to be one of the simplest. Three 
speeds forward and one backward were found to meet all require- 
ments, and these variations were obtained by dividing the cells 
into two groups of twenty each. The three forward movements 
were obtained as follows:—First, by putting batteries in parallel, 
motor series, giving two miles per hour ; second, batteries series, 
motor series, four miles per hour; and third, batteries series, 
motors parallel, eight miles per hour. The one backward move- 
ment, batteries parallel, motor series, with current in the armatures 
reversed, two miles per hour. The whole of the operations were 
carried out by means of the controller mentioned at the beginning 
of this paper with less than one single turn of the handle. 

The steering gear presented itself next. I had heard a great 
deal of what had been done, and had seen a car with Ackermann 
gear, but was dissatisfied with it, and also the double cycle head 
arrangement. I wanted a steering gear that would admit of a 
car running round a small circle with as little resistance as going 
straight ahead, and, after a great deal of scheming, devised the 
idea of moving both front and hind wheels in opposite directions 
at the same time and through the same angle, which, both in 
model and practical form, worked splendidly, It enabled the car 
to be turned in its own length without turning the wheels 
under the body, and is naturally double as sensitive as a single 
bogie or broken axle gear. Another great advantage is that it 
admits of all four wheels being driven, and the load being equally 
divided on all four wheels. It gives a good support to the bottom 
of the vehicle, which in most cases is made quite flat. Each wheel 
can be provided with a brake. A careful examination was made of 
the various types of batteries, and it was decided to give the Blot 
Company the order for the first set. 

Having overcome the various points of difficulty on paper, some 
premises were rented in which it was just possible to build and put 
the car together, and as the weight of the car grew we had to 
shore the floor up from beneath. Six weeks from the day we com- 
menced, the car was ready to be launched. I say launched, because 
it had to be lowered 18ft. into the square down some planks, 
Somehow the news leaked out that a trial was to take place, and 
we found a large crowd of people waiting outside when the doors 
were taken down, as there was not sufficient room to open them 
when the car was inside. You may judge from this how much 
chance we had to make a private trial. However, she was launched 
and ran a ten-mile trip, with nine people aboard, without a hitch. 
During the journey we had occasion to descend some very stiff 
gradients, and I found, although I had some powerful brakes upon 
the car, it was with great difficulty I could restrain it from getting 
the better of me. Although I did not say anything to the pas- 
sengers, I decided before the journey was finished not to attempt 
another trip with series motors, I had the motors dismounted and 
had them shunt wound, and needless to say, had to stand a 
good deal of chaff for such a thing, as running shunt motors in 
conjunction with storage batteries on tramways had years ago been 
given upasimpracticable, The motors were re-hung onthe third day, 





the connections were made, and the car run down into the street, 
the result being beyond expectation. Instead of the sudden rush 
of current as at starting with the series motors, viz , 50 amperes, 
the car moved steadily away with less than 10 ampéres, although the 
current was about the same when the rate of travelling accelerated. 
We then proceeded to take some tests on an incline. To do this we 
ran the double journey to Tettenhall and back. The work of 
manipulating the car was very much reduced, it only being necessary 
to set it to the required speed and !ook out for obstacles. On 
descending the stiffest hill the speed did not increase 5 per cent., 
and it was very gratifying to see the ampere meter reading 
20 amperes to the good, charging the batteries instead of wearing 
the brake-blocks away. In case of need, it was found possible to 
bring the car toa stand from full spead ahead in 3ft. on a 10 per 
cent. gradient, without the use of the brake or ey the motors, 
which was an impossibility with the series motors. This original 
car has been running almost daily for the past eighteen months 
exactly as it was made, without asingle breakdown, and bas carried 
some of the most eminent men of the country upon it. 








ELECTRIC TRACTION. 


AN interesting paper on “‘ Electric Traction: Its Application in 
Large Towns,” has recently been read to the Birmingham Associa- 
tion of Mechanical Engineers by Mr. G. Conaty, the engineer to 
the Birmingham and Midlands Tramways Company. The author 
attributes the backwardness of tramway enterprise in this country 
to the Tramway Act of 1 70, but he holds that the question of 
tramways must now become as important a matter as gas or water 
supplies, simply because of the present and increasing congested 
condition of our cities, Comparing the relative value and utility 
of the several systems now before the public, Mr. Conaty stated 
that the open conduit system seemed to meet with most approval 
from local authorities. The prime cost, however, was exceeding] y 
large, and unless the traffic was enormous, a tramway equipped 
on that system could not possibly pay. 

The cost for the conduit in Washington was stated to have been 
£11,400, and in New York from £10,000 to £20,000 per mile of 
such track, or £40,000 per street mile, according to the necessity 
of moving water and gas-pipes. In Budapesth, where labour was 
exceptionally cheap, the cost amounted to £5219, In England 
the conclusion seemed to be that the probable cost would amount 
to from £10,800 to £12,000 per mile of single track for line and 
conduit construction alone. The closed conduit system he simply 
touched on, as it was barely past its experimental stage. The ex- 
perience in Birmingham, too, with the accumulator traction, bad 
proved it most unsatisfactory, both to the company from a financial 
point of view, and to the travelling public by reason of its un- 
certainty. Discussing the overhead system, he explained that its 
advantages, com with those other forms of electric traction, 
were cheapness, and a minimum amount of delay during con- 
struction and repairs. , 

Mr. Conaty then proceeded to discuss the question of permanent 
way, and said he proposed laying rails on pitch pine longitudinal 
sleepers on concrete. He said that not only would this method 
reduce the wear and tear, and as a consequence the working costs, 
but it would ensure an easy riding track which would prove 
attractive to the travelling public. As regarded overhead traction, 
he had come to the conclusion that what was known as the 
Dickinson side contact system was most suitable, and its general 
adoption would remove all objections to overhead wires. 

With regard to the question of costs, the author stated that 
knowledge as to working cost of electrically-worked trams under 
every-day conditions was not quite exact. In Leeds the cost had 
been given at 3°55d. per car mile, and to this 5°05d. per car mile 
had to be added for repairs, depreciation, sinking fund, and 
interest. Mr. Young, of Glasgow, however, states that it might 
be taken that 64d. per car mile was the amount in that city for 
working expenses. Adding a similar sum to the Leeds estimate 
for interest and sinking fund, the total of 8°62d. per car mile was 
obtained. The costs of the American trams could not usefully be 
compared with those of English towns on account of the higher 
rates of speed of the American cars. The smallness of American 
expenses were, however, instructive, especially in view of the 
higher rates of wages in America. It showed that if lower fares 
were to be successfully adopted in England some concessions mu:t 
be made regarding speed. 











SOCIETY OF ENGINEERS. 


AT a meeting of the Society of Eagineers held at the Royal 
United Service Institution, Whitehall, on Monday evening, 
March 6th, 1899, Mr. John C. Fell, President, in the chair, a paper 
was read on ‘‘ The Shan Hill Country and the Mandalay Railway,” 
by Mr. E. Wynter Wagstaff, A.M. Inst. C.E., Executive Engineer, 
Burma Railway. In this paper the author gave some particulars 
of surveys carried out by him in connection with the location of a 
line of railway through the Northern Shan States from Mandalay 
to the Salween, now known as the Mandalay-Kunlon Railway. The 
paper contained a special description of the work on that portion 
of the line known as the Gokteik Gorge, a deep ravine or caiion 
which cuts the line about eighty miles from Mandalay. The chief 
engineering difficulties were the Ghat between the fifteenth and 
thirty-fifth mile, with a rise of about 3200ft., and the Gokteik 
Gorge, with a fall and rise of about 1400ft. in eight miles. 

The author described the expedition organised for this survey, 
which consisted of over ninety persons all told, and of which he had 
charge. The expedition was composed of three assistant engineers, 
two native levellers, fifty chainmen, a clerk, three interpreters, an 
escort of fifteen military police under a native officer, a native 
hospital attendant in medical charge, a native in charge of the 
raticns, and about sixteen servants and followers. Transport 
consisted of about 150 pack bullocks, with a Shan driver to about 
every four or six animals, the load for each bullock being about 
150 1b. or 1801b, The author then gave various detail particulars 
which will prove of great service to engineers undertaking work 
of asimilar arduous and difficult character. 

He then described the method of conducting the survey which 
was carried out in this remarkable ravine under great difficulties, 
and sometimes dangers, The system adopted was a series of 
compass traverses along the hill side above and below the belt 
on which it was assumed the line would probably fall. A way 
was, cut through the jungle by a working party, the compass 
officer following with a couple of levellers. These were followed 
by another leveller, and behind him came yet another taking 
cross sections. Each day’s work was plotted on return to camp. 
A rack line was marked out on the basis of an incline of 8 per 
cent., and submitted to the Government. Subsequently a new 
survey was made with the view of a 4 per cent. adhesion line. 
Ultimately another survey of the gorge was made, and a 24 per 
cent. grade was obtained, thus making this portion uniform with 
the rest of the line, which has a ruling gradient of 1 in 50. The 
works included a viaduct 2000ft. in length, with a maximum pier 
height of about 320ft. 

A natural bridge occurs in the Gokteik Gorge, and upon it is an 
interesting monument, with an inscription in Chinese setting forth 
the date of the construction of the caravan track, and the names 
of those who made it. This track consists of what is practically a 
winding flight of irregular steps, in many places cut out of the solid 
rock, It is said to have cost the eqivalent of a lakh of rupees, The 
channel under the natural bridge is approached by a cavern of 
great natural beauty. The walls have been coated by the infiltra- 
tion of lime-charged water, with a brilliant white covering, and 
this in its turn has been painted in soft pinks and greys and greens, 
from traces of various minerals. The entrance is blocked with 
foliage and masses of ferns partially petrified with every delicate 
frond intact, 
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NOTES FROM JAPAN. 
(By our own Correspondent.) 

Japanese patents.—I send a small block, showing to a reduced 
seale the exact facsimile of the outside cover of a Japanese patent 
grant. The reverse cover has printed upon it—in Japanese— 
certain extracts from the patent regulations, setting forth the con- 
ditions upon which the patent is granted. 

As most of your readers are aware, Japanese and Chinese bocks 
and manuscripts are read ye reeme d instead of horizontally, 
and from right to left instead of from left to right, and the frontcover 
is what we should consider the back cover, and vice versa. The 
cover, which contains the specification and drawings written and 
drawn = flimsy Japanese paper, is made of a sort of parchment 
paper. e printing is in black, with suitable blanks for filling in 


gin, - 


Actual Size, 11 





the name, address, and nationality of the inventor, title of the 
invention, date of grant, and signatures and seals of the Minister 
of Agriculture and Commerce, and of the Director of the Patent 
Bureau. In the cut, which is taken from an actual grant of letters 
patent, these are all filled in. The seals of the Minister and 
Director are in red ink, as is also the seal of the Patent Bureau, 
half only of which is stamped on the top right-hand corner. After 
the new regulations come into force, the signature and seal of the 
Minister will probably be omitted. Similar covers are used for 
certificates of registration of, trade marks and designs. The 
eyelet-holes for binding can be seen at the right-hand edge. 
According ta the Official Gaze'te of the Patent Bureau, the last 
issue of which was published on 29th December, 1898, and contained 
the record of patents and designs up to 19th September, 1898— 
trade marks are published in a separate gazette—only five patents 
had then been granted to foreigners, namely, (3076) to Edward 
Hayden Delany, U.S.A., (3172) to the heir of Eugen Langen of 
Germany, and to (3129) John Armstrong, (3177) John Isaac Thorny- 
croft, and (3193) David John Russell Duncan, all British subjects. 
. Others have since been issued, although not yet recorded in the 
Gazette, but they all bear higher numbers, and later dates. I 
hope this information will enable your readers to recognise genuine 


grants. 

On 19th of January the official Bills relating to copyright, patents, 
trade marks, and designs, were laid before the Diet, read for the 
first time in the House of Peers, and referred to Committee. The 
Patents Bill contains several modifications of the old regulations, 
of which the following are the most important :— 

(1) As Japan is to join the International Union for the Protection 
of Industrial Property, a person who has duly applied for a patent 
in one of the other countries of the Union will enjoy, as 3 
registration in Japan, a right of priority during a period of seven 
months. 

(2) The duration of a patent is limited to fifteen years, reckoned 
from the day of registration. 

(3) The fees are considerably increased, but are payable by annual 
instalments, at the rate of 10 yen for the first three years, 15 yen 
for the next three years, 20 yen for the next three years, 25 yen 
for the next three years, and 30 yen for the last three years. For 
an addition to a patent already granted a single fee of 20 yen is 
required. At present the yen is equivalent to about 2s. 1d. 
sterling. 

(4) When the applicant or owner of a patent resides abroad, he 
must appoint an agent resident in Japan, and must furnish him 
with a power of attorney to represent him before the Patent 
Bureau, and in any civil or criminal action relating to the patent. 

(5) A person desiring to practise as a professional patent agent 
must apply to the Director of the Bureau to be duly registered as 
such. The conditions of registration will be prescribed at a later 
period. The Director may, in case of misconduct, remove the 
name of an agent from the register. 

(6) The inventor must address his application for a patent to the 
Director of the Imperial Patent Bureau and not to the Minister of 
Agriculture and Commerce, as heretofore. 

(7) In case of appeal from an adverse decision by the first 
examiner, the Director shall order a fresh examination to be made 
by a different examiner. 

(8) In case of atrial before the Director as president, with two or 
four assessors the president may order the parties concerned to 
give oral evidence. There is a final appeal to the Supreme Court. 

(9) An intending ratentee who desires to exhibit his invention at 
a public exhibition recognised by Government, may do so without 
invalidating his application, if made within six months, provided 
he first obtains the sanction of the Director of the Patent Bureau. 

(10) Importation of a patented article by the patentee or by 
others with his consent and connivance is no longer expressly for- 
bidden, and is presumably permitted; but a patent must be 
actually worked in Japan within three years from the date of 
grant, and working must not cease for any period of three consecu- 
tive years, unless the patentee can show g cause for such 
inaction, and that he has not refused to grant licences upon 
reasonabie terms. 

(11) The amended regulations are to come into force on Ist 
July, 1899, and all previous applications which are sti)l under con- 
sideration at that date are to be dealt with according to the new 
regulations. 

e new regulations will probably be passed without any 











important alterations or modifications, 


AUSTRALIAN NOTES. 
(rom our own Correspondent.) 

TENDERS were opened recently by the Public Works Department, 
Sydney, for 10,000 tons of steel rails, with a corresponding quantity 
a fish-plates. The lowest tender received was from C., Cammell 
and Co, England, the price being quoted at £4 5s, 3d. per ton, and 
fish-plates at £5 15s. 3d. f.o.b. London, with an undertaking that 
the freight should not exceed 5s, 3d. per ton, thus making the cost 
in Sydney at £4 10s. 6d. per ton for steel rails and £6 0s. 6d. for 
fish-plates. The Pennsylvania and Marylands Steel poy ome 
America, offered to supply the rails at £3 17s. per ton on rd 
ship at Baltimore, but as the freight would be £1 5s, per ton, the 
price in Sydney would be 11s. 6d. in excess of the British price. 

The Victorian Government has accepted the tender of the Penn- 
sylvania and Marylands Company for the supply of 35,000 
tons of steel rails and fish-plates, the rates being £4 18s 6d. 
per ton for the steel rails and £8 5s, per ton for the fish- 

lates. For the total order the price worked out at £15,283 

low the English tender submitted. 

According to the Avstralasian, the season’s wheat yield 
in Victoria is estimated at about 20,000,000 bushels, which 
is 5,000,C00 bushels in excess of the largest harvest on 
record. The railway authorities estimate that the depart- 
ment receives about 11s. per ton in freight on all the wheat 
carried. As about thirty-seven bushels make a ton, the 
railway revenue from this traffic should be about £200,000 
this season, 

A telegram has been received by the Auckland, N.Z., 
Harbour Board, from their representative in London, on 
the question of the Admiralty grant towards the equipment 
of the Calliope dock. It is stated that the Admiralty 
authorities are prepared to provide 4 per cent. on the total 
cost of the proposed expenditure, viz., £59,359, together 
with a sinking fund of £576, making a total of £2950. 

It is intended to enlarge and re-construct the well known 
firm Mort’s Dock and Engineering Company Sydney, which 
has now been established close on forty-five years. The 
re-organisation of the company is practically completed, 
and will give the directors control of about £100,000, which 
it is intended to expend on enlarging the premises, Quite 
recently negotiations were entered into with the Atlas 
Engineering Company, whose works are situated at the 
entrance of Lane Cove River. These works are now the 
property of the Mort’s Dock Company. It is the intention 
of the company to build another dry dock, which will be 
capable of taking in the largest ships that now enter 
Sydney harbour. The proposed dock will be 660ft. long, 
with a width at entrance of 80ft., and have a depth over 
sill at spring tides of 28ft. When these new works are 
completed the company will be able to accommodate seven 
or eight large vessels at one time. The new company will 
be still under the old management. The directors are 
Messrs. J. L. Mort, W. E. Mort, Captain J. Broomfield, 
W. R. Hall, and L. G. Herring. Mr. J. P. Franki has 
been manager of the company for over thirty years. Some 
idea of the operations of this company can be gathered 
from the fact that over £1,000,000 has been paid away in 
wages during the past twelve years. 

The New South Wales Railway Commisioners are havi 
a considerable quantity of rolling stock built to cope with 
the increased traffic. A large number of wagons are being built 
at the Government shops at Eveleigh, in addition to those being 
built by private firms. A tender for ten powerful locomotives was 
recently let to Messrs. Beyer, Peacock, and Co., the delivery 
being extended over a period of fifteen months. 

An increase of 5 per cent. has been granted to the employés of 
the Melbourne Tramway Company. 

General satisfaction has been expressed throughout the Colony 
at the appointment of Sir Julian Salamons to the position of 
Agent-General for New South Wales in London. The appoint- 
ment is made for twelve months only, pending re-ar t o 
the Agents-General offices under Federal conditions, 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

New Navy dry dock.—The new masonry dry dock at Boston is 
to be 788ft. long from head to outer end, 750ft. long on top from 
head to outer gate sill, 729ft. long on the floor to this sill, and 
688ft. long on the floor from head to inner abutment. It will be 
114ft. wide at the coping, 100ft. at the entrance, and 72ft. on the 
floor. The depth will be 39ft. from coping to floor, with a mean 
draught of 30ft. on the sill. The work wlll be mainly of ite and 
concrete, with limestone in the invert where covered with concrete. 
All the facing work will be ashlar work of granite. Concrete is to 
be composed of one part Portland cement, two parts sand, and 
five parts broken stone or gravel. There will be four sub-floor 
concrete culverts, running longitudinally, and connecting with a 
semicircular transverse culvert of 6ft. radius, the arch of which 
will be strengthened under the keel blocks by steel joists. The 
main drainage culvert will be 8ft. diameter. All the culverts will 
be closed by mechanically operated balanced gate valves, where 
they enter the pump well chamber. The discharge culvert is semi- 
circular, 94ft. radius. There will be three electric capstans and 
three electric winches, all rated at 25 kilowatts each, current being 
supplied by four compound-wound, direct current, 125-volt, 200- 
kilowatt dynamos, ere will be two vertical, cross-compound 
engines, each directly connected to two dynamos, steam being 
supplied by four boilers. The dock will be drained by one centri- 
fugal pump and emptied by three centrifugal pumps, each driven 
by two electric motors. The large pumps will have 79in. wheels, 
and the drainage pump a 34in. wheel. main discharge is to 
be 125,000 gallons ae minute. 

Garbage and offal disposal at New York, —On Barren Island, on 
the Atlantic coast, some miles from New York are four plants for 
disposing of dead horses and animals, fish from the markets, hotel 
refuse, offal from slaughter-houses, and other similar material. 
One plant with eighty men can dispose of 200 horses, 60 tons of 
offal, and 70 tons of hotel refuse and garbage per day. The skins 
from the carcases are washed in the sea water, and spread on the 
floor with rock salt between the layers. The carcases and garbage 
are put into vertical cylindrical digestors 54ft. diameter and 10ft. 
high, and treated with steam under 351b. pressure for four to 
eight hours. The liquid is drawn off from the conical bottom, run 
to a grease trap, and then discharged into the bay. The grease, 
skimmed off and taken from the trap, is washed, cleaned, bleached 
and sold. The solid matter is put under a hydraulic press, and 
then stirred, pulverised, dried, and sold. Another plant has 
thirteen digestors, three of which are very large. The third plant 
manufactures 300 tons of fertiliser per day from waste fish, 
dried blood, tankage from digestors, &c., ground in a closed 
mill with muriate of potash, phosphate rock, and sulphuric acid, 
the vapour being drawn off by a fan and conducted to a cond s 
The fourth plant makes fertiliser from ordinary garbage, which is 
brought in barges, conveyed by mechanical conveyors, and 
discharged into digestors, al] tin cans being removed. The 
digestors are 54ft. diameter and 14ft. high. In these the garbage 
is treated by steam for six hours, when it is discharged into tanks, 
the liquid running off, and the —— being pressed, dried by 
steam, screened, and put up in bags. The odours are blown to some 
parts of New York city, but investigation shows that these come 
mainly from the raw and partly decomposed garbage, so that better 
methods of handling these are recommend: 

American tramway work,—Besides the enormous amount of con- 
struction and equipment of electric tramways in the United 
States during the past year, there has been a large amount 
of work done and material furnished for foreign lines, The new 
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electric tramways of Buenos ‘om have the steel frame power. 
house, the engines, dynamos, boilers, pumps, fans, condensers 
rails, points, crossings, poles, wires, line work, and cars, all jrom 
the United States, @ electric tramways of Madrid and Bar. 
celona have engines, boilers, car bogies, &c., from the United 
States ; and Bristol, Dublin, and many other towns in Great Britain 
have been supplied, to say nothing of the London Central Under. 
ground Railway, and the underground extension of the Orleans 
Railway in Paris, The rapid growth of tramways in tho 
United States may be gathered from the following table, and tho 
records show that during 1898 — in spite of the inevitable 
depressing effects of war—the business was more prosperous than 
ever, while an unusually large number of contracts were let for 
new equipment :-— 


1897. 1898, 
Number of tramways .. _ 954 
Electric railways, miles ; 18,765 15,672 
Do. do. motor cars .. 29,659 86,420 
Do. do. trailcars .. . 8877 .. 7,914 
Cable railways, miles.. .. .. .. 589 460 
Do. do. grip a eee 8,610 8,285 
Do. do. WED nc, oe os 1,589 1,416 
Horse railways, miles... .. .. .. 947 654 
Do. do. Mates Stes ou ote 5,144 38,108 
Miscellaneous system, miks .. .. 467 505 
Do. do. engincs and 
Ce ee eer ~ 2,653 .. 2,402 
Total tramways, miles .. .. .. 15,718 .. 17,291 
Do. oO. engines and cars .. 51,682 .. 54.549 
Capital stock.. .. .. .. .. & 169,226,840 .. 184,880,200 
oO. do. increase... £ - -- 15,653,860 
Funded debit... .. .. £ 126,616,000 .. 140,000,000 
. do. increase... £ _ 13,384,000 
Capital liabilities.. .. .. .. £ 295,843,000 324,865,000 
0. do. increase... .. £ _ 28,522,000 
Tramcars built (including export). . — 6,000 
Do. bogie trucks (including 
ee gi ae ie ae) ae — 9,500 
Tramears, car wheels (including 
CENTER. 06. 6a Se, noe oe _ 150,000 


Plate-yirder arched bridge.—The Market-street viaduct at 
Youngstown crosses the river by an arched span of 210ft., the 
viaduct being 1610ft. long, with a 40ft. roadway and two 7ft. side- 
walks, The arch span has two plate girder ribs 2104ft. long 
between centres, 60ft. rise, and 122\ft. radius. The ribs are 28ft, 
apart and divided into sixteen panels by horizontal cross struts, with 
diagonal bracing between the struts. Vertical columns at the 
skewbacks, and at six intermediate points, carry two roadway 
trusses which extend into the approach spans of the viaduct. The 
outer ends of these approach spans rest upon rocker columns 
25ft. high, which rest upon the skewbank pins of the arch. ‘The 
masonry abutments are of sandstone. The ribs have web plates 
hin, thick, 7}ft. deep, and 15ft. long on the centre line of the arch, 
with four curved flanged angle irons 6in. by 9in., reinforcing web 
plates, and radial stiffeners 5ft. apart. The skewback pins are 
104in. diameter, and rest in sockets in the shoes bolted to the 
masonry. For the rest, the dead load is 6200 Ib. and the live load 
4720 lb. per lineal foot. False works were erected, and the arch 
built from one end, by means of an overhead traveller running on 
the completed part of the viaduct. The segments of the ribs were 
received from the shops in sections of 30ft., weighing 20,000 Ib. 
They were hand riveted in the field, with web and m splice 

lates, all joints being reamed by a compressed air reaming tool. 
The spandrel work and roadway system were built up as the arch 
ribs progressed, 
Railway carriage building combination.— A great railway carriage 
and wagon building company has been formed asa consolidation of 
eight of the large companies, under the name of the American Car 
and Foundry Company, with an authorised capital stock of 
£12,000,000. The total annual capacity of the several works is as 
follows :—Passenger cars, 500; freight cars, 86,500 ; car wheels, 
820,000 ; castings, 125,000 tons ; bar iron, 90,000 tons ; pipe, 
30,000 tons. The capital will include £6,000,000 of common stock, 
and £6,000,000 of 7 per cent. non-cumulative preferred stock. Of 
each class, £500,000 is to be retained for the acquirement of additional 
cash assests will be £1,000,000, and as the companies 
will be taken over on March Ist, with adequate ne Sage and 
free of debt, the profits on contracts now in hand will be available 
for the proposed quarterly dividends of 1} per cent. on the common 
stock and 1} per cent. on the preferred stock. The benefits of the 
combination will be in the saviog of transportation charges on 
manufactured products by distributing the orders to the works 
most convenient for delivery ; the benefits will also be in the 
common ownersbip of patents, processes, and individual advantages ; 
in the reduced number of officials required, the reduction of thirty- 
two departments to four—finance, accounting, engineering and 
purchasing ; and in the lower prices for materia] purchased in large 

uantities. It is estimated that if the plants can be worked to 
70 per cent. of their full capacity, an annual net profit of £800,000 
can be realised. year, the average was 62 per cent. of the 
fall capacity. There are about fifty companies building railway 
carriages, wagons and tramcars, but these eight companies manu- 
facture over 50 per cent. of the total output. The palace car 
companies, the tramcar companies, and a number of large and 
smal] manufacturers of tage ad and freight cars are outside the 
combination, so that there will be ample competition, 








LAUNCHES AND TRIAL TRIPS. 


BarpistaN ; built by, Wm. Gray and Co., West Hartlepool ; 
to the order of, Frank C. Strick and Co., Limited ; dimensions, 
285ft., 41ft. 6in., 20ft. 2in.; engines, triple-expansion, 214in., 34in., 
57in., by 39in., pressure 160 1b.; constructed by, Central Marine 
Engine Works ; trial trip, March 9th ; 104 knots, 

PEARETH ; built by, Irvine’s Shipbuilding and Dry Dock Company, 
Limited ; to the order of, Beckingham and Co.; dimensions, 332ft., 
46ft., 23ft. Ohin.; to carry, 4820 tons ; em, triple-expansion, 
24in., 38in., 64in., by 42in., pressure 160 lb.; constructed by, Sir 
ee Furness, Westgarth, and Co., Limited ; launch, March 

th. 

Kum Sane ; built by, Sir Raylton Dixon and Co., Limited ; to 
the order of, Indo-China Steam Navigation Company, Limited ; 
dimensions, 346ft., 43ft. 2in., 28ft. 64in.; engines, triple-expan 
sion, 24}in., 40in., 67in., by 45in., pressure 180 lb.; constructed 
by, Thos. Richardson and Sons, Limited ; trial trip, March 11th. 

JABIRU ; built by, Wigham Richardson and Co.; to the order 
of, Cork Steamship Company; dimensions, 255ft. by 33hft.; 
engines, triple-expansion ; launch, March 11th. 

RarTHWwalIrE ; built by, Wm. Gray and Co., Limited ; to the 
order of, Pyman Steamship Company ; dimensions, 341ft., 47ft., 
24ft. 10in.; engines, triple-expansion, 24in., 38in., 64in., a" 
pressure 160 Ib.; constructed “by, Central Marine Engine Works ; 
trial trip, 12 knots. 

Soto ; built by, Wigham Richardson and Co.; to the order of, 
Rotterdamsche Lloyd; dimensions, 333ft. by 44ft.; trial trip, 
March 11th, 








Messrs, GLOVER AND Co.—The public are being invited to 
increase the capital of William James Glover and Co. (Est. 1818), 
Limited, a well-known firm of wire-drawers and rope-makers whose 
business has outgrown the capacity of the extensive works at St. 
Helens. The company has acquired a large, well-situated works. 
in Warrington, which it is fitting up as a cable and general rubber 
goods factory. The company will, we are informed, be in a very 
favourable position to turn out work quickly and cheaply, being its 
own wire-drawers and rubber-makers, it will also by this arrange- 
ment save all intermediate profits, The services of a well-known 
cable expert have been retained by the company for a period of 





several years. In short, the company has every prospect of at 
once — its place among the great cable concerns of the North 
of England, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


HE annual dinner took ag on Wednesday night in the hall of 
Lincoln’s Inn, Mr. W. H. Preece in the chair. Among those 
present were nearly all the leading engineers and men of science 
in the kingdom. The president proposed the usual loyal toasts, to 
which Lord Wolseley replied. Lord Claud Hamilton proposed 
‘‘Qur Empire,” to which Sir James Sivewright responded. Mr. 
w. L. Jackson, M.P., then proposed ‘The Institution of Civil 
Engineers,” which, he said, was founded in 1818. In 1837 it had 
250 members, while it had now over 7000. This was a marvellous 
rate of progress within the period of the Queep’s reign. Having 
ase a to the important work done by civil eaginéers in connec- 
tion with the improvements of the Navy, and the construction of 
railways, he remarked that the Tower Bridge and other recent 
works proved that the civil engineer of to-day was competent 
to rank with any of his predecessors, He also alluded to the great 
strides made by electrical engineering. 

The President, who was warmly received on rising to respond 
to the toast, remarked that wherever the military man advanced 
and the explorer explored, there the engineering man came with 
his defences, his pers ag his roads, and his railways; he ren- 
dered rivers navigable, irrigated and reclaimed land, cleared 
forests, and raised ores, minerals, and precious stones, but, above 
all, he removed filth, and rendered cities habitable and healthy. 
Theirs was the parent Institution, and they played an important 
part in the management of other institutions. Including their 
own Institution, there were 22,738 paying members of engineering 
institutions in this country. Reference had been made by Mr. 
Jackson to the marvellous growth of railways, and incidentally 
be might state that they had among them that evening Mr. 
Edward Woods, who was the very first railway officer appointed 
in this country. 





THE SUMMER CONFERENCE, 

It has been arranged by the Council of the Institution of Civil 
Engineers that an Engineering Conference will be held on June7th, 
8th, and 9th next. The Conference will be divided into seven 
sections, and the arrangements for the work of each section will 
be on similar lines to those adopted at the Conference held two 
years ago, Two days are devoted to the reading of papers and 
discussion of subjects to be settled by the Committee of each 
section, the time being left free for visits to engineering works. 
The sections ———e :—(1) Railways. (2) Harbours, Docks, and 
Canals, (3) Machinery. (4) Mining and Metallurgy. (5) Ship- 
building. (6) Waterworks, Sewerage, and Gas Works. (7) Appli- 
cations of Electricity. 

The Institution Conversazione will be held in the evenings of 
June 8th and 9th, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue inquiries which continue to be made for next quarter's 
supplies are met with the assurance that rather more than current 
rates wil! have to be charged, and the position of sellers is sus- 
tained by the knowledge of the promised advance of 2d. per day 
. —— wages, which comes into force with the opening of 
April. 

Under these circumstances, Staffordshire cinder is quoted firmly 
at 46s. 6d. to 47s. 6d.; part-mine, 52s, to 55s.; all-mine, 59s. 6d. 
to 62s.; best ditto, 69s. 6d, to 72s. 6d.; and cold blast, 93s. Some 
of the Derbyshire and Nottinghamshire smelters are off the market 
at present. Northamptonshire forge was quoted on ’Change in 
Birmingham to-day — Thursday — 50s. to 52s., whilst North 
— Leicestershire, and Nottinghamshire realised 52s, 

54s, 

The manufactured iron trade maintains a healthy position. 
Marked bars are £8 as the basis price, with £8 12s.’ 6d. for Earl 
Dudley’s L,W.R.O. brand, whilst the second-grade quality of the 
list houses is £7 10s. Unmarked bar makers declined this after- 
noon to commit themselves to next quarter's contracts at current 
rates, many of them making no secret of their expectation that 
the present £6 15s, basis will soon become £7, There seems every 
likelihood of some further advance being established in April, 
when increases are also looked for in the value of merchant iron, 
which is now quoted £6 15s. to £7, and also in tube strip, chain 
iron, and some other descriptions. A meeting of the Unmarked 
Bar Makers’ Association, to further raise prices, will probably be 
held immediately before the quarterly meeting in April, it havin 
been postponed to give time for working off old and low-price 
contracts, so as to establish a sound minimum basis, North 
Staffordshire unmarked iron sells readily up to the basis price of 
£7 ; and Lancashire bars are in brisk demand at £6 17s. 6d., or 
2s, 6d. above the lately-declared standard. Black sheets are £7 
to £7 23. 6d.; doubles, £7 5s, to £7 10s.; and lattens, £7 17s. 6d. 
to £8 2s. 6d. Galvanised corrugated sheets rule £11 10s., f.o.b. 
Liverpool, with rather higher rates for the best brands. Prices of 
spelter have gone back about £1 since the month opened, being 
now £26 lds, to £27. 

Nut and hurdle iron is £6 5s. to £6 10s.; hoop iron, £6 15s, to 
£7; and best, £8; while rivet iron is £8 10s,; nail rod, £7 ; and 
gas strip, £6 10s. 

It is understood in the steel trade that there aro some further 
good orders for material waiting to be given out when makers have 
completed some of the most pressing contracts, Orders at present 
are being taken under special arrangement when they are ked 
at all, but approximate prices may be mentioned, as basic steel 
bars, £7 to £7 2s, 6d.; plates, £7 to £7 5s.; angles and girders, 
£6 5s, to £6 10s. Bessemer billets and blooms are quoted £5 to 
£5 5s.; and Siemens best, £5 5s. to £5 10s. 

A conspicuous gap in Midland engineering and heavy iron 
founding circles has been caused by the death of Alderman Reuben 
Farley, of West Bromwich, who passed away on the 11th inst., at 
his residence, Summerfield Court. For over forty years Mr. 
F a engaged on useful and generous public work in connection 
with West Bromwich, and he was universally esteemed. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—Business in the iron market continues to drag siowly 
on, and the Manchester Change meeting on ‘Tuesday brought for- 
ward but a very small weight of buying generally. In pig iron 
there is extremely little being done just at present, very few 
transactions being reported, except where cheap lots can be picked 
up through merchants, some of a ca are very ee sellers, Lanca- 
shire makers are firm at full late rates for foundry qualities, but 
Lincolnshire is a shade easier, 52s. 6d. net delivered Manchester 
being now the full makers’ price, with merchants here and there 
prepared to take 52s, 3d., or even as low as 52s.; Derbyshire 
foundry remains without quotable change. Forge qualities are in 
a stronger position than foundry, owing to the continued pressing 
requirements from finished iron makers ; and, delivered Warrington, 
Lancashire remains at 52s. 6d., less 24, with Lincolnshire not 
quoted under 51s, 2d. net cash. Middlesbrough foundry is very 
irregular ; ordinary G.M.B.’s delivered by rail Manchester have 
been sold as low as 55s. 4d., and there are ready sellers at 55s. 10d., 
whilst makers are still asking as much as 56s, 10d. up to 57s. 4d. 
net, Scotch averages about 50s. 6d. for Glengarnock, and 59s. 9d. 
for Eglinton, with American pig iron, of which there have been 
considerable arrivals, offering at about 54s, to 55s, net for ordinary 
foundry brands, delivered Manchester docks, 








Finished iron makers, although well booked for some time 
ahead, report new business not coming forward quite so freely, and 
Lancashire bars can be bought at lds. to £6 17s. 6d., with 
Yorkshire and North Staffordshire still quoted £7, delivered here. 
For . ~ there is a satisfactory demand at full association list 
rates, Inthe nut and bolt trade rather a lessened pressure of 
orders is reported, but prices unchanged. 

In the steel trade manufactured material continues strong, but 
raw materia] is rather weaker. Makers still quote 69s. to 70s., 
less 24, for No. 3 foundry hematites delivered here, but there are 
lower sellers in the open market. Local billets are firmer at £5 
net as the minimum, and with the complete stoppage of importa- 
tions from America the position of local makers is decidedly 
strengthened. Bars are firm at £7 103, to £7 15s., and boiler 
plates £8 11s, 3d, to £8 12s, 6d., delivered in this district. 

English wire manufacturers had until within a very recent period 
to contend against the | | possible competition on the part of 
their German rivals, which was gradually ousting them from many 
important markets, A complete change has, however, come over 
the position ; not only are the German manufacturers so exceed- 
ingly busy that the previous low-priced competition’ has practically 
ceased, but they are in the difficulty that in Germany just now 
there is an absolute scarcity of raw material to keep their mills 
running, and notwithstanding large purchases of basic iron in 
England, some of the leading works are occasionally stopped for a 
couple of days during the week—not through lack of orders, but 
because they cannot obtain the requisite supply of raw material. 
The representative of one of the largest German firms remarked 
to me, that it would be a long time before German competition 
would again be felt in this country. 

The reports I obtain from sources representing both the 
employers and the workmen bear continued evidence of the 
activity prevailing throughout practically all branches of the 
engineering trades. With very few exceptions, and these chiefly 
due to special conditions, new work is stated to be coming forward 
in greater quantity than old contracts are running out, and in 
many instances orders have to be declined because firms are not in 
a position to put them in hand within anything like a reasonable 
period, the representative of one large establishment, in fact, stating 
that the work they had to turn away was larger in quantity than 
that which they were able to accept. 

Of course, this means a steady stiffening up in prices upon all 
new orders, and also picking and choosing as to the class of work 
that firms are disposed to accept. The usual monthly returns 
issued by the trade union societies fully confirm what has already 
been said as to the briskness of trade. The Steam Engine 
Makers’ Society has only 1 per cent. of its total membership on 
out-of-work donation, and in the Manchester, Oldham, and Bolton 
districts practically a clear book is reported. The United Machine 
Workers’ Association has about 2} per cent. of its total membership 
on benefit, but in Manchester the ber receiving support is 
below 2 per cent., whilst at Barrow, Birkenhead, Ashton-under- 
Lyne, Crewe, and Wigan, there are no names on the un- 
employed list. Out of fifty branches twenty-nine report trade as 
good, and the remainder as fair or moderate. With regard to the 
wages question, I am informed that the demand made by the 
machine workers at Bolton for a 2s, advance has been referred to 
the London Executive, and the application from the workmen at 
Blackburn is still under the consideration of the employers, 

I hear that Mr. Wm. Sykes, secretary of the Manchester district 
of the Amalgamated Society of ——- has been elected to the 
por of organising delegate for the Manchester, Yorkshire, and Mid- 

ands districts, which was left vacant by the death of Mr. J. W. 
Whittaker, in December last. There were five candidates for the 
office, but I understand that Mr. Sykes obtained the requisite 
majority on the first ballot. 

The autumn meeting of the Iron and Steel Institute is this year 
to be held in Manchester, and a local committee, with Mr. Thomas 
Ashbury, C.E., as secretary, has been formed to make the pre- 
liminary arrangements. I may add that twelve years have elapsed 
since the Institute last held its autumn meeting in this city. 

The coal trade maintains an exceptionally strong position, and 
even in house-fire qualities, notwithstanding the advanced period 
of the year, there is still no really material rsp off in require- 
ments, whilst for all other classes of fuel the demand continues 
exceedingly brisk, and pits not only kept on full time, but stocks, 
where they are held, are being drawn upon, and prices tending to 
harden. Common round coals suitable for steam and forge 
purposes still meet with a demand more than sufficient to take 
away the output, and on inland sales prices are strong at 8s. 6d. 
to 9s. for good ordinary descriptions at the pit mouth. For ship- 
ment rather more inquiry is reported, and slightly better 
prices are being got, good ordinary steam coal delivered Garston 
docks fetchi 7 bse 6d. to 9s. 9d.; delivered High Level, Liverpool, 
10s, to 10s. 6d.; and about the same figures for delivery Partington 
Tips, Manchester Ship Canal. In odd cases slack is offeri 
perhaps rather more freely, but generally there is a continu 
scarcity of engine fuel to meet the requirements of customers, and 
prices are strong at about 4s, 9d. to 5s, for common, 5s. 3d. to 
5s. 9d. for medium, and 6s. to 6s. 6d. for best sorts at the pit 
mouth. The further advance which many collieries are quoting on 
contracts over the year is, however, still only being got in excep- 
tional cases, consumers asa rule preferring to buy on from hand 
to mouth at current rates, rather than commit themselves to 
forward contracts at any further advances, 

On Monday a meeting of Lancashire colliery Fm geen was 
held at Liverpool to consider what action should be taken with 
regard to the forthcoming locomotive fuel contracts with the 
railway companies, and the contracts for steam coal, and a joint 
meeting of representatives of collieries in Lancashire and the 
adjoining districts is to be held shortly at Crewe, with a similar 
object in view. So far as can be gathered, the meeting in Liver- 
pool practically decided to advance the price for locomotive fuel 
contracts 1s. 6d. per ton over the rates taken last year, which 
would make the ce 8s, at the pit, and to similarly advance 
shipping contracts for steam coal 1s, per ton, whilst with regard 
to gas coal contracts there is a general talk of advancing these 2s, 
per ton over the low prices that were accepted last season. 

The Manchester and Northern Counties Federation of Coal 
Traders’ Associations is organising a strong opposition to the pro- 

d compulsory introduction, under the new Raitwa Regulation 

ill, of automatic couplings on all railways, and the Federation is 
acting with the London Society of Coal Merchants, the Birming- 
ham and District Coal Merchants’ Society, the Association of 
Private Wagon Owners, and other similar organisations, They 
strongly object to the proposal as being, under present conditions, 
an unwarrantable interference with the trade interests, and 
certainly one which should not be pushed forward without much 
further consideration than it has so far received, 

Barrow.—There is no material alteration to note in the condition 
of the hematite pig iron trade this week, although a weaker tone 
is noted in warrants, said to be brought about by the falling off in 
shipments. Atany rate, stocks have increased during the week by 
6335 tons, making the increase since Christmas 34,472 tons, and 
making stocks in hand 210,517 tons. Two additional furnaces have 
gone into blast this week, making 43, as against 41 in blast in the 
a week of last year. Makers are quoting 59s. 6d. to 
60s. 6d. per ton net f.o.b. for mixed Bessemer numbers, and are 
not disposed to sell large parcels for forward delivery. Their hands 
are, indeed, very full already. Warrant sellers are quoting lower 
at 57s. 4d. net cash, buyers, 57s, 34d. 

The iron ore trade is very steadily employed, and all the metal 
that can be raised secures a ready market. Good average sorts 
are quoted at 13s. to 14s, net at mines, More spirit is being shown 
in prospecting operations throughout the district. Spanish ores 
are in fuller consumption, and in larger delivery. 

Steel makers are very briskly employed in every department, and 
orders are plentiful for every class of local product. There is, 
however, the greatest possible activity in shipbuilding material of 
all sorts, and the rail mills are not only very fully employed, but 


















orders are well held, and continued activity is assured for a couple 
of years at least. Heavy plates are quoted at £7 2s. 6d. per ton. 
Steel rails are in good demand, and makers are very busy. At 
Barrow attention is being given, among other business, to rails for 
the Indian State, and for the London and North-Western Railway 
Company. Billets, tin bars, hoops, merchant steel, and heavy and 
light steel castings are in considerable request, and the market is 
well supplied with orders for a long time to come. 

Marine engineers and shipbuilders are very well off for orders, 
and are exceedingly busy all round, Messrs. Vickers, Sons, and 
Maxim are about to build a large new foundry at their Naval Con- 
struction Works at Barrow. Tenders are being pre for 
further work for the Admiralty. 

_ The coal and coke trades retain great firmness, and the demand 
is well maintained, while prices are very steady, steam coal 
being at 14s, per ton delivered, and coke at 21s. delivered. 

Shipping is quieter. The exports last week from West Coast 
ports were 5775 tons of pig iron and 7817 tons of steel, as compared 
with 10,610 tons of pig iron and 12,810 tons of steel in the corre- 
sponding week of last year, showing a decrease of 4835 tons of 
pig iron and 4993 tons of steel. The total exports to date this 
year show 80,233 tons of pig iron and 96,614 tons of steel, as com- 
pared with 100,816 tons of pig iron and 116,392 tons of steel in the 
corresponding period of last year, making a decrease of 20,583 
tons of pig iron and 19,778 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE have been fewer disputes in the Yorkshire coalfield during 
the last ten days than for some time, the present prosperous state 
of trade appearing to have effected more in soothing differences 
than arguments on either side. The bulk of the collieries have 
most of their output fully sold, and are, therefore, in the pleasant 
condition of not requiring to press for further business. In regard 
to house coal, although the demand must be tapering off soon, 
there are no symptoms of it just yet the pits working as well as 
ever, and most of the output, which is well up to the average, 
finding purchasers before it comes to bank. The London trade 
maintains its high average, and the metropolitan consumption of 
Yorkshire and district coal is certain to be increased now that 
there are so many of our principal collieries in direct. communica- 
tion with the Great Central line, instead of having to cross it to 
reach the Great Northern system. Stocks in the hands of London 
merchants are reported to light, and sales consequently con- 
tinue very firm. Another feature in the present satisfactory con- 
dition of business is that at the beginning of next month the 
colliers will receive an advance in wages. 

Best Silkstones fetch from 10s. 6d. to 11s, 3d. per ton; ordinary, 
from 8s. 6d. per ton ; Barnsley house, from 9s. 6d. to 10s. 6d. per 
ton ; seconds, from 8s, per ton. In steam coal business has been 
remarkably well maintained, the trade with Hull in the past month 
having shown an increase exceeding 9 per cent. as compared with 
the same period of the previous year.‘{ Values are firmly maintained, 
and there is not the slightest prospect of any change at present. 
Barnsley hards are from 8s. 6d. to 9s, per ton, in some instances 
9s. 6d.; seconds, from 7s. 6d. per ton. Gas coal, considering the 
advanced season, is in excellent request, engine fuel being also 
maintained in firm demand at the prices formerly reported. Nuts 
make 6s. 9d. to 7s. 3d. and even ys. 9d. per ton; screened slack 
from 5s. per ton ; pit slack, from 3s. to 3s. 6d. per ton. The coke 
ovens continue working very steadily, every possible means of 
output being utilised. This, of course, accentuates the demand 
for the smaller qualities of coal. Coke is easily saleable at high 
rates, best washed coke making 12s. to 13s. per ton, and in some 
wee little more, while ordinary qualities are from 10s. 6d. to 11s. 
per ton. 

Inquiry at the larger works in the Sheffield district made on 
Wednesday disclosed information which showed that reports from 
all quarters showed a rather weakening tendency, but this was 
attributed entirely to a fall in the speculative iron market. 
Prices on the 15th inst. for hematite pig iron were at 69s. to 
70s. for West Coast brands, and 66s. to 67s. for North-East Coast. 
Common forge iron is offering at Sheffield at 47s. 

The outlook in the lighter trades is not as bright as it might be 
while a better business is doing in one or two departments, such as 
best table cutlery for the home markets, there is a gereral lack of 
anything like vigour ip both the cutlery and the silverplate 
businesses, Several houses are always well employed, and these 
leading manufacturers command a very — portion of existing 
markets. Taking the trade al! round, the old staple cutlery 
industry can scarcely be said to be in a satisfactory condition, feel- 
ing as it does more and more the severity of foreign competition in 
the cutting-off of distant markets, in the lowering of prices, and by 
hostile tariffs. 

The Midland Railway Company have placed a further order for 
another ten locomotives at the ibenecie’ Works. With those 
now building at the Baldwin Works, the Midland have forty engines 
now in course of construction for them in the United States, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

THis has been rather an exciting week in the pig iron market 
on account of the disorgani: ition of the b in warrants 
caused by a “‘bear” raid, which, there is no doubt, the actual 
condition of trade did not in the least justify, for that is as satis- 
factory as ever, and would rather favour increasing than decreasing 
prices. The slide in prices of warrants last week became a verit- 
able toboggan on Monday and Tuesday, but quotations were 
rushed down too fast, and on Wednesday there wasa reaction, and 
where sellers were in the majority on Monday and nh 
buyers have since been the more ready to operate, and it would 
appear that the ‘“‘ bear” party have overdone the thing. There 
is, however, no great desire among consumers to purchase, as they 
are well bought for this and next month. With such a promising 
trade it appears almost impossible to keep market prices down, 
and it is pretty clear that the movements in the warrant market 
in no sense indicate any changes in the actual condition or pro- 
spects of the iron and steel industries, but they are due altogether 
to the manipulations of speculators, 4 

The production of Cleveland pig iron is not equal to the require- 
ments, and stocks are very small; thus there are rumours that 
more furnaces will be blown in as on the West Coast, for the dis- 
trict will need more iron in the spring, and if the present make is 
short it must be still more inadequate for the next quarter, which 
is about the briskest period of the year. For several weeks 
past makers have kept to 48s. y ton for prompt f.o.b. 
deliveries of No. 3 Cleveland G.M.B. pig iron, and most of 
them still quote that in spite of the drop in warrants, but 47s. 6d. 
will be accepted by second hands ; indeed, they offered it at 47s. 
on Tuesday and could not sell it, because consumers will not buy 
ina flat market. However, on Wednesday they came forward 
freely to buy at that figure, and found that the sellers had with- 
drawn their offers and will not accept less than 47s, 6d. Cleveland 
warrants have this week touched 46s, 10d. cash sellers and 46s, 8d. 
cash buyers, these being 2s. per ton below the figures of a 
month ago, and the lowest of any reported since the middle of 
January. On Wednesday they improved upon these figures. The 
lower qualities of Cleveland pig iron have not been so much in- 
Sneneed as No. 3 by the fluctuations in warrants, as they are very 
scarce, and are not dealt in speculatively, the purchases being 

erally for bond fide consumption. Itis probable that before 
ong grey forge will be dearer than No. 3, as it is not so readily 
obtainable, No, 1 Cleveland G.M.B, pig iron is now at 49s, 3d,; 
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No. + ieee 47s.; grey forge, 46s, 6d.; and mottled and white, 
46s, 3d. 

The demand for East Coast hematite pig iron is somewhat slack 
this week, owing to the disorganisation of the warrant market, but 
makers are very firm, asking more generally than West Coast 
producers. Middlesbrough hematite warrants are practically not 
obtainable now ; there are about 30,000 tons in the public stores, 
but the holders do not offer them, and there is no quotation for 
them. Mixed numbers of East Coast hematite pig iron are quoted 
at 60s. per ton for early f.o.b, delivery. Rubio ore continues com- 
paratively high in price, and cannot well be had under 15s, 6d. per 
ton, delivered at the wharves Tees or Tyne, the freight from Bilbao 
being about 63. per ton. Messrs. Bolckow, Vaughan, and Co. are 
putting up additional calcining kilns at the Southbank Ironworks, 
and are spending a considerable further sum in extending their 
jetty on the river Tees, to which jetty they are making a road 
from the Southbank Works. The Clay-lane Iron Company are also 
extending their wharf and jetty. 

Shipments of pig iron from the Cleveland district are good for 
this month. Up to the 15th they reached 49,955 tons, as compared 
with 48,603 tons last month, and 47,644 tons in March last year. 
The stock of Cleveland pig iron in Connal’s stores does not increase 
much, On the 15th there were held 155,582 tons of Cleveland 
pig iron, an increase for the month of 2057 tons. Of hematite pig 
iron 30,471 tons were held, decrease for month 490 tons. 

The demand for manufactured iron and steel continues good also, 
and it certainly would need several more works to satisfy the 
requirements of consumers. At present the only establishments 
idle are two small works, and one of these—the Merrington Lane 
Rolling Mills, near Spennymoor—will be re-started — after 
Easter by Sir Theodore Fry and Co., of the Rise Carr Rolling 
Mills, Darlington. Prices of finished iron and steel are very steady, 
and any change that may be made will almost certainly be in an 
upward direction, as the shipbuilding and engineering industries 
furnish so much work, and the number of new vessels being ordered 
is increasing again, Steel ship plates are sold at £7 2s. 6d.; steel 
boiler plates, £8 2s. 6d.; steel ship angles, £6 15s.; iron ship angles, 
£6 7s. 6d.; iron ship plates, £6 15s.; packing iron, £5 10s.; steel 
sheets, singles, £8 5s.; and common iron bars, £6 7s. 6d., all less 
24 per cent. f.o.t. For heavy steel rails £4 15s., net at works, is 
quoted, and somewhat more inquiry is reported. 

The coal trade continues very satisfactory. Best steam coal 
realises from 11s, to 11s, 6d. per ton, f.o.b., and small from 5s. 6d. 
to 6:., while gas coals average 8s. 6d., and ordinary unscreened 
bunker coals 7s. 9d. to 8s. 3d., all for early delivery. For blast 
furnace coke 16s, 3d. per ton, delivered at Tees-side works, has on 
the average to be paid. 

Messrs. Palmers’ Shipbuilding and Iron Company, Limited, 
— have arranged for their own hematite iron ore mines 
abroad. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE is a quieter feeling in the Scotch iron trade. Manu- 
facturers, no doubt, are well employed, but the market for raw 
iron bas fallen away to a considerable extent, and prices have been 
gradually but surely declining. Business has been done in Scotch 
warrants from 54s. 7d. to 53s, 5$d. cash, and 54s. 10d. to 53s. 84d. 
one month. Cleveland warrants have been done in limited 
quantity from 47s, 5d. to 46s, 10d. cash, and 46s. 84d. ten days, 
and also from 47s. 64d. to 47s. one month. There was a fair busi- 
in Cumberland hematite warrants at 58s, 5d. to 57s. 34d. cash, and 
58s. 84d. to 58s, 2d. one month. 

For Scotch makers’ pigs, the inquiry has been well maintained 
as far as consumers are concerned ; and certain of the special 
brands are so scarce that they can scarcely be obtained at any 
price. 

There are eighty-three furnaces in blast in Scotland, compared 
with eighty-one at this time last year, and of the total thirty- 
three are producing ordinary, forty-six hematite, and four basic 
iron, 

Prices of Scotch makers’ pig iron are well maintained. Govan 
and Monkland, f.o.b. at Glasgow, Nos, 1, are quoted 56s. Nos. 3, 
55s.; Wishaw and Carnbroe, Nos. 1, 56s, 3d.; Nos. 3, 55s. 3d.; 
Clyde, No. 1, 6ls. 6d.; No. 3, 57s.; Gartsherrie, and Shotts, 
Nos. 1, 62s, 6d.; Nos. 3, 57s. 6d; Summerlee, No. 1, 65s. 6d.; 
No. 3, 57s. 6d.; Calder, No. 1, 62s.; No. 3, 57s. 6d.; Coltness, 
No. 1, 66s.; No. 3, 57s.; Glengarnock at Ardrossan, No. 1, 61s.; 
No. 3, 56s.; ~*~ at Ardrossan or Troon and Dalmellington 
at Ayr, Nos. 1, 57s. 6d.; Nos. 3, 55s, 6d.; Carron at Grange- 
mouth, No. 1, 64s.; No. 3, 59s. per ton. 

There is a large and steady consumption of hematite pig iron 
of Scotch manufacture, and for it merchants quote 64s. 6d. per 
ton, delivered at the steel works. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 5708 tons, compared with 2837 at this time 
last year. 

Shipments of coal from Scottish ports in the past week have 
been 134,089 tons, compared with 140,532 in the preceding week, 
and 133,948 in the corresponding week of last year. Prices have 
been gradually put up against household consumers at home until 
now they are much higher than has been usual, except during a 
short time in the course of the South Wales strike. Prices of 
shipping qualities are unchanged. 

The conference of employers and workmen's delegates held in 
Glasgow in the past week decided that the miners’ wages be 
increased 6} per cent. on the 1888 basis—equal to an advance of 3d. 
per day—beginning from April Ist, and that the wage so arranged be 
continued till August Ist next. It was also agreed that if the miners 
consider in the course of August that they are entitled to a further 
increase they shall give fourteen days’ notice of their demand, a 
similar course to be observed by the employers if they desire to 
reduce wages. The conference has been adjourned till 24th inst., 
so that this offer may be put before the miners, and if they accept 
it the conference is to meet again on August Ist, with the 
object of forming a conciliation board for the regulation of wages 
in the future. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

SWANSEA would seem to be entering upon a prosperous time. 

The harbour returns exceeded by more than 20,000 tons the 
corresponding period of 1898, This is the third week in succession 
that the returns have been so promising, and the belief is that the 
condition of things is not spasmodic, but has lasting features 
about it. The annual meeting of the Swansea Harbour Trust was 
held on Monday. 

At all ports the coal trade continues in a very satisfactory state. 
Cardiff last week despatched 380,000 tons ; Swansea, 41,979 tons ; 
Newport, Mon., 80,705 tons foreign ; coastwise, 21,793. A con- 
spicuous feature in Cardiff shipments is the large quantity sent to 
the coaling stations, to the Italian railways per Genoa, and to 
South America. Last week, during one tide, 13,600 tons went to 
Port Said. One noticeable cargo also went last week to Muscat. 

The interest of financiers is now being’awakened in coal property. 
Shares and stocks show this every day, and the present is regarded 
as an opportune time for realisation and investment. This week 
the Cross Hands Colliery in Carmarthenshire was registered, 
£20,000 in £1 shares. Mineral properties in the Caerphilly and 
also in the Llantrissant district will be brought to the hammer next 
week, I see also that contracts are being asked for sinking a 
jee pit at Caerphilly, and for driving a hard heading at Ponty- 


pool. 
It is reported that the Danish railways have gone in for 70,000 
tons Monmouthshire coal, 





I am glad to report that the New Tredegar enginemen’s strike 
has been amicably settled, and work was resumed on Thursday. 
For a few days the outlook was ominous, as the colliers sided 
with the enginemen, and would not allow the employment of sub- 
stitutes. 

On ’Change, Cardiff, mid-week, coal prices were reported as 
follows :—Best steam, 13s. 3d, to 13s. 6d.; seconds, 123, to 12s, 6d.; 
drys, lls, to lls, 9d.; best small, 8s, 9d. to 9s.; seconds and other 
inferior sorts, 8s. to 8s, 3d.; best Monmouthshire, 11s. 9d. to 12s., 
seconds, lls. to 11s. 3d.; best households, 13s, to 14s. 6d.; No. 3 
Rhondda, 12s. 6d. to 13s.; brush, 11s. to lls, 3d.; small, 10s. to 
10s. 6d.; No. 2 Rhondda. 9s. 6d. to 10s.; through, 8s, 3d. to 
8s. 6d.; small, 7s. to 7s. 6d. 

Swansea prices :—Anthracite, 13s, 6d. to 14s.; seconds, lls, to 
lls, 6d.; ordinary large, 9s. 6d. to 10s.; small rubbly culm, 5s. to 
5s. 3d.; steam coals, lls. 6d. to 13s.; seconds, 10s, to 1l1s.; 
bunkers, according to quality, 8s, 3d. to 8s. 6d.; small, 6s, 6d. to 
7s. 6d. House coals: No. 3 Rhondda, 12s. 6d. to 13s.; No. 2 
Rhondda, 10s. to 1ls.; through, 8s. 9d. to 9s. 6d.; small, 7s. to 
7s. 6d., all delivered f.o.b. Swansea, cash thirty days, less 24. 
Patent fuel, lls, 3d. to lls. 6d. Cardiff prices, best, 13s. to 
13s. 6d.; seconds, 12s. 3d. to 12s. 6d. In good demand at all 
ports. Cardiff is exporting largely to France, Last week Swansea 
despatched 12,310 tons. 

Coke continues in strong demand, and the multiplying of fur- 
naces and extensions are familiar features, It has been decided 
at Briton Ferry to erect a large number, and a washery, in connec- 
tion with the Briton Ferry Ironworks. Contract has been given 
to Evance, Coppee, and Co, 

Cardiff prices at present are as follows :—Furnace, 16s, to 17s.; 
foundry, 19s. to 20s.; special foundry, 24s, Swansea prices: 
Furnace, 15s. 6d. to 16s. 6d.; foundry, 19s. to 20s. f.o.b. Pitwood 
has improved slightly. Cardiff latest prices are 15s, 3d. to 15s, 6d. 
ex ship. Iniron ore great quantities have come in this week for 
all the principal steel works, Swansea imported 4340 tons. Latest 
prices per Naylor, Benson, and Co.:—Tafna, 14s.; Rubio, 14s. 6d., 
ex ship, cash thirty days. On’Chenge, Swansea, this week, it was 
the subject of remark that America was going in strongly as an 
importer of Spanish ores, and the fear was expressed that this 
would act adversely, as there is not a great abundance for this 
country. Upon that head critics differ. The visit of Welsh iron- 
masters to Spain some little time ago yielded a more hopeful 
outlook. 

Pig iron has been in good demand, anda large bulk has come in, 
chiefly to Newport and Swansea. Ayr and Ulverstone have 
principally figured. It was reported on ’Change, Swansea, mid- 
week, that during the current week the pig iron market had been 
in the hands of ‘ bears,” who had depressed prices to the extent 
of 1s. per ton on hematite, and Middlesbrough about 8d. It was 
considered that the operations of the ‘‘ bears” had created quite 
a false state of things in the iron market, and one likely to prove 
misleading. The present stocks of pig iron cannot be replaced at 
the same money they cost, and that may be considered as prevent- 
ing any great depreciation of prices. Pigs, it was stated, could 
not be obtained for consumption under about 60s. per ton, f.o.b. 
Cumberland. There is no abatement in the demand for finished 
iron and steel. For _ plates and accessories the Welsh works 
are not so well favou as the North of England; still, what 
with rails, steel bars, merchant bars, sheet iron, and tin-plates, 
there is not much cause for complaint. The advance in steel 
bars is necessitating an advance in plates, and quotations are 
very firm. ; 

Latest prices iron and steel, Swansea, are as follows :—Pig iron : 
Glasgow warrants, 53s. 10}d. to 53s. 7d. for cash buyers; Middles- 
brough No. 3, 46s. 104d. to 46s. 10d., prompt ; other numbers in 
proportion ; hematite warrants, 57s. 9d. to 57s. 4$d. for mixed 
numbers, f.o.b. Cumberland, according to brand; Welsh bars, 
£6 12s, 6d. to £6 15s.; angles, &c., at usual extras, f.o.t. at works. 
Sheets, iron and steel, £7 5s. to £7 10s.; steel rails, heavy sections, 
£4 17s. 6d. to £5; light, £5 7s. 6d. to £5 10s. f.0.t.; sleepers, 
angles, channels, &c., according to section and specification. Bes- 
semer steel bars, £4 12s. 6d.; Siemens best, £4 12s. 6d. to £4 1és., 
all delivered in district, net cash, Tin-plate: Bessemer steel, cokes, 
lls. 6d. to 11s. 9d.; Siemens, coke finish, 1]ls, 9d. to 12s.; ternes, 
20s. to 24s.; best charcoal, 13s. to 14s. Finished black plates, 
£8 15s.; Canadas, £8 to £8 2s, 6d.; big sheets for galvanising, 6 by 
3, by 30 gauge, £10 per ton. 

Welsh ironmasters are getting a good share of railway business, 
both home and foreign. is week preparations are going on at 

rincipal works for large rail shipments—foreign—from Alexandra 
k, Newport, and from Roath Dock, Cardiff. During the week 
Newport has been sending rails freely to Highbridge, and rails and 
galvanised iron to London. Swansea also sent 1200 tons rails to 
Djibouti. 

Mr. Daniel Hirst, whose early experience in iron and steel 
making was at Dowlais, but who has since been for several years 
at Blaenavon, has had an important appointment at Barrow in 
charge of the Siemens furnaces and plate mills, 

There has again been a large shipment of tin-plates at Swansea— 
91,286 boxes. Quantity received from works, 55,026 boxes, thus 
reducing stocks to 173,578 boxes. Block tin remains about the 
same, £107 to £107 7s. 6d.; copper is at £66 17s, 6d.; Chili bars, 
spelter, £27 2s. 6d.; lead, £14 3s. 9d. 

In the Swansea Valley the chief production has been black 
plate and roofing sheets, the latter ranging in sizes from 30in. by 
28in. to74in. by 30in. For these the demand is steadily improving, 
and mills are being adapted tosuit. In finishing departments there 
is no improvement. Silver and zinc establishments are more active. 
The new works between Landore and Morriston are expected to 
be in full work in another week or two, when a large number of 
men will be employed. Foundries are busier, and engine sheds 
working overtime. A cargo of ore has arrived at Messrs, Fry, 
Everett, and Co., at Llansamlet Lower, and it is hoped these works 
will soon be in full and vigorous action, When fully busy 300 men 
are employed. 

At Morewoods a twelvemonth’s agreement has been entered 
upon, and signed by the men, 

Early in April one of the Briton Ferry tin-plate works, the 
Earlswood, is to be sold by auction. Another sale of note is also 
announced ; in this case in Monmouthshire, that of Abercarn Old 
and New Foundry. 

The movement to get a conference on the tin-plate trade, started 
by Mr. Ben Tillett, has reached this point, that a certain number 
of manufacturers will attend if there can be obtained a sufficient 
number of employers tu make it a success, 

There was a meeting of the Coalowners’ Association held in 
Cardiff on Tuesday, when it was officially announced that the loss 
in output owing to the strike was eleven million tons. Mr. Henry 
Lewis having retired from the chair, the ection of Mr. Henry 
W. Martin, Dowlais, to the vacancy was carried nem. con. 

It was decided that the coalowners would be represented in 
opposition to Ritchie’s Railway Bill, as the suggested expenditure 
on wagons would total very likely £750,000, , 








“NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE upward movement in the iron and allied industries con- 
tinues, and prospects for further improvement are generally 
considered to be very good. The accounts received from the 
Rhenish- Westphalian iron market are specially favourable. Pig iron 
is scarce, and for malleable iron an increasing demand is —— 
Plate and sheet makers are very active, and the bar and girder 
trade develops most satisfactorily, plenty of fresh work coming in ; 
the sheet mills are specially well sold forward. The wire rod con- 
vention has raised the price for wire M.10p.t. Last week’s 
list quotations were :—German foundry pig, No. 1, M. 69, No 3, 
M. 64; white forge pig, M. 60 to 61; basic, M. 62; German 





Bessemer, M. 63; Spiegeleisen, M. 68 to 69; Luxemburg f 
pig, M. 52, all per ton at works, Good merchant bars : Mo 147% 
50 ; best sorts, M. 165 to 170; angles, M. 135 ; girders, M. 121 to 
128 ; sheets, M. 165 ; the same in basic, M. ig to 150; boiler 
ge M. 192°50; the same in basic, M. 160 ; Siemens-Martin plates 

. 160 ; Bessemer rails, M. 120, all per ton at works. : 

The Silesian iron industry shows much briskness, which is likely 
to increase, as requirements in the shipbuilding and engineering 
branches will be large this year. Foreign demand has also been 
very good lately ; the Silesian rolling mills, for instance, have 
secured numerous and pretty heavy orders from the northern 
and eastern districts. Plates for Russia and the Danubian districts 
are in particularly brisk request. For home as well as for foreign 
consumption prices have been raised repeatedly, and with a fair 
success, 

Shipments of coal and coke in February of 
From the Ruhr district, 3,529,150 t., against 3,200,370 t.; from the 
Saar district, 535,980 +t., against 535,450 t.; from Silesia 
1,211,140 t.; and from the three districts together, 5,276,270 t.; 
against 4,893,460 t. for the corresponding period the year before, 
Total shipments of coal during the first two months of present 
year were: From the Ruhr district, 7,320,310 t., against 
6,565,170 t.; from the Saar district, 1,106, 730t. against 1,094 250 t,; 
from Silesia, 2,477,910 t., inst 2,521,370 t.; and from the 
three districts together, 10,904,650 t., against 10,180,790 t., 
for the corresponding period in the previous year. 

Upon the week a slight improvement was reported in the 
Hungarian iron business, and the Austrian bar makers also appear 
to be in better employment ; the upward tendency reported in 
previous letters having continued in the bar trade. sea 
has, likewise, shown a little more life. At the locomotive and 
wagon factories, employment remains brisk and favourable ; 3400 
load-wagons, worth about six million florins, wil! shortly be 
ordered for the Hungarian State Railways. 

Official quotations, free Vienna, are: Austrian and Styrian bars, 
112 to 122 fi.; ditto Bohemian and Moravian, 110 to 114 {1,; 
girders, 111 to 125 fi.; steel plates 127 to 165 f1.; boiler plates 150 
to 180 fl., all per ton. Styrian pig iron is quoted 45, 50, to 51 fi,; 
Moravian ditto ; 42, to 50 fl., per ton at works, 

Comparatively little life has been stirring on the Bulgarian iron 
market during the past few weeks. Supplies from Austria 
amounted to 1621 q. iron, From Germany and Belgium, parts of 
machines were imported, 152 q. coming from the former, and 
235 q. from the latter country. The endeavours of the Hungarian 
iron industry to find a market in Bulgaria have been fairly success- 
ful. Quite recently a complete railway bridge, worth 100,000f., 
for the line Roman-Schumen has, been granted to the Buda-Pest 
Joint Stock Company Danubius, who have in this case been 
successful in competing with German firms. 

The Servian iron business has, for some time past, been showing 
symptoms of decided weakness. Last month import in iron from 
Austria-Hungary to Servia was four wagons only. For forward 
delivery eight wagons from Austria and thirty wagons from Cier- 
many have been ordered. 

The Austrian Arms Factory is reported to be carrying on negotia- 
tions with the Portuguese Government concerning the supply of 
60,000 rifles, 

Changes of importance cannot be reported to have taken place 
in the tes iron and steel industry, a very strong healthy tone 
being maintained all round. The outlook is decidedly hopeful, 
All branches of the French iron trade remain fully occupied, 
Heavy contracts are being secured for the Exhibition, for railways, 
and for marine requirements, 

Vigorous activity characterises the steel trade, and the construc- 
tion shops are also very briskly employed. Owing to the excep- 
tionally strong demand that has been coming in for bars and 
girders a rise in quotations has been agreed to, bars standing at 
180f., while for girders 190f. p.t. is given. The plate mills are 
fully and regularly employed ; all sorts of plates and sheets are 
brisk of sale, and there has been an upward move in quotations, 
common plates now standing on 185f. p.t., while best steel plates 
fetch 200f. Coke is very scarce, and the blast furnace works have 
the greatest difficulty in securing sufficient supplies. The coal 
market in France is also in a lively condition, demand being very 
good, here and there higher wages have been asked by the 
colliers, 

In February of present year 155,502 t. English coal and coke 
have, according to the /thenish- Westphalian Gazette, been imported 
to Hamburg, against 100,373 t. in 1898, which shows an increase of 
82,640 t. against the same month in last year. 
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THF NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SrEAM coal is in good demand for all descriptions, prices firm, 
especially for small. House coal is fairly brisk, shippers having a 
better supply of tonnage. Steel and ironworks keep very well 
employed, Copperis easier. Block tin unaltered in price. Exports 
for week ending March 11th were :—Coal, foreign, 80,703 tons ; 
coastwise, 21,793 tons ; patent fuel, 2610 tons. Imports for week 
ending March 14th were:—Iron ore, 6342 tons; iron pyrites, 
2460 tons ; manganese, 3000 tons ; pig iron, 1450 tons ; pitwood, 
4100 loads ; old rails, 150 tons. 

Coal: Best steam, 11s, 6d. to 12s.; seconds, 10s, 9d. to 11s.; 
house coal, best, 13s.; dock screenings, 8s. to 8s, 3d.; colliery 
small, 83.; smiths’ coal, 83, 3d. to 8s, 6d. Pig iron: Scotch 
warrants, 53s, 7d.; hematite warrants, 57s. 4d. f.o.b. Cumberland ; 
Middlesbrough, No. 3, 46s, 9d. prompt. Iron ore: Rubio, 14s. 3d. 
to 14s, 6d.; Tafna, 13s. 3d. to 13s, 6d. Steel: Rails, heavy 
sections, £4 17s. 6d. to £5; light do., £5 7s. 6d. to £5 10s. f.0.b.; 
Bessemer steel tin-plate bars, £4 12s, 6d.; Siemens steel tin-plate 
bars, £4 12s, 6d. to £4 15s., all delivered in the district, cash. 
Tin-plates : Bessemer steel, coke, 11s, 6d, to 11s. 9d. ; Siemens, 
coke finish, 11s, 9d. to 12s. Pitwood, 15s, 6d. London Exchange 
telegram: Copper, £67 15s.; Straits tin, £107 7s. 6d. Freights, 
easier, 








An apparatus for the determination of the rate of 
diffusion of solids dissolved in liquids formed the subject of a com- 
munication to the Physical Society last week by M. A. Griffiths. 
The apparatus consists of a cylindrical glass vessel sub-divided 
about midway by a horizontal non-porous partition into which are 
fitted a number of vertical tubes. e lower section of the vessel 
is filled with a liquid, such as an aqueous solution of cupric sulphate, 
and the upper one contains pure water. The method consists in 
determining by chemical analysis the quantity of cupric sulphate 
transmitted up the tubes, The paper gives the theory of the 
method, with very few experimental results, Ordinary diffu- 
sion observations are affected by the flow of liquid in the tubes, 
due (1) to changes of temperature of the apparatus as a 
whole ; (2) to differences of temperature throughout the liquid : 
(3) to local variations in volume produced by the process of diffu- 
sion ; (4) to inequalities in the lengths of the tubes, Equations 
are given for determining the magnitudes of the sources of error, 
and certain numerical cases are worked out. The same author also 
contributed a note on “ The Source of Energy in Diffusive Convec- 
tion.” Diffusion tends to produce local changes of density, causing 

ravitational currents, which currents can be made to do work. 
By “ diffusive convection ” the author means these gravitational 
currents, The heat equivalent of the work done is determined in 
a particular case, i.¢., for a sub-divided vessel, as in the above 
per, having two tubes of equal length. “He points out that the 
eat absorbed, owing to diffusion through one of the tubes, is in- 
dependent of the mechanical motion of the liquid in that tube, and 
it is also independent of the length of the tube, 
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ENGINEERING NOTES FROM 
SOUTH AFRICA. 


(From our own Correspondent.) 


Tue detailed trade returns of the South African 
Republic for 1898, which have just been pub- 
lished, show a decrease in the import of mining 
machinery, as compared with 189/, of £207,306. 
Seeing how active work was on the deep levels 
Jast year, it is clear that there must have been 
sretty complete stagnation in other mining deve- 
opment. However, there is now ae. a ‘* boom” 
in progress, and the natural result will be a big 
demand for mining plant of all kinds, 

I have before noted instances of the failure of 
light vertical engines to suit the requirements of 
miniog engineers for the driving of stamp bat- 
teries, crushers, &c. Another example of this 
kind has just been afforded at a Witwatersrand 
mine, where a well-known type of electric-lighting 
engine has given incessant trouble, and has . been 
displaced by a heavy Corliss engine. The idea of 
saving money on fuel by the employment of 
highly elaborate engines is in practice a fallacy, 
for an occasional breakdown means a much 
heavier loss to a mining company than can be 
made up by any possible difference in the coal 
ill. 
The new coal deposit at Cyferfontein is said to 
have one seam 200ft. thick. If this statement is 
verified by the shaft workings, the Witwaters- 
rand will be able to boast. of possessing the thickest 
coal seam in the world, 

Great success has attended the harbour improve- 
ments at Durban, and the other day a vessel 
drawing 22ft. aft crossed the bar. This is a record 
draught for any vessel entering the port of Natal, 
and people are beginning to hope that when the 
new pier extension is completed, it wil! soon be 
open to the heaviest modern ships. 

The Cape University has drawn up a new scheme 
for regulating degrees in mining engineering. 
The degree of B.Sc, is to attach to anyone who 
has passed all the examinations for the diploma 
of mining engineer, has matriculated at the 
University or passed an equivalent examination 
elsewhere, and has passed an examination in 
English or Dutch and French or German, The 
M.Sc. degree in this branch follows upon the award 
of the B.Sc., conditional upon three years’ practice 
of the profession, and the presentation of an 
original thesis or publication of a memoir or work 
on some branch of mining engineering. There 
is an exhibition of £40 a year in connection with 
the new scheme, It will be an excellent thing 
if these rules serve in any way to extend the 
chances of legitimate preferment on South African 
mines, and tend to restrict the present practice 
of filling up important positions on the technical 
staff simply through the favouritism of directors. 

Light railways have been definitely approved 
of by the Cape Government, and £40,000 is to be 
spent in surveying routes, Several districts are 
urging their claims upon Government for a share 
in the expenditure of this sum. Excellent pro- 
gress is being made with the construction of the 
Duredee-Vryfield railway, between the Transvaal 
and Natal, the rails on the Beira Railway are now 
only fifty-nine miles from Salisbury, and the sur- 
vey for the Zambesi Railway has advanced to a 
point thirty miles north of Givelo. Natal railway 
revenue fell off last year by £65,000, but the 
working expenses were only 51'179 per cent., as 
compared with 55°46 in 1897. <A profit of 
£400,000 was made, 








A STRANGE STEAM PIPE ACCI- 
DENT. 


“THE steamer Marvale, of Aberdeen—Captain 
Oakes — put into Bangor Bay on Wednesday, 
8th March, as already reported, with her main 
steam pipe broken. It will be interesting to in- 
quirers to learn the curious way in which this 
occurred. The Marvale was bound from Aber- 
deen to Cork, and when off the North-West Coast 
of Scotland encountered very heavy weather. 
On Sunday a ‘‘ knock” was heard in the engines, 
and although a careful examination of the 
machinery was made, the noise continued till late 
on Monday, the engines having to be run at half- 
speed. Then the noise ceased, and the engines 
were put at full speed again, but about two hours 
afterwards the main steam pipe burst. The 
steam was shut off, and the pipe examined, when 
it was found that the low-pressure piston head 
nut had got into the steam pipe. The engines 
are of the triple-expansion type, and the engi- 
neer explains that the nut must have been forced 
by the working of the engines right through the 
steam and exhaust ports of all three cylinders, 
back into the steam pipe. The nut is fitted with 
an expansion juint, and the force of steam must 
have driven the sharp edge through a part of the 
pipe, which was found to be weak on examina- 
tion, Luckily no one was injured, and tempor- 
ary repairs having been executed, the vessel was 
enabled to make Bangor Bay. On opening up 
the cylinder it was found that the piston had 
only been held on the rod by one of the packing 
rings getting twisted round the top of the rod, 
thereby jamming the piston in its place. The 
Prrek'y was towed to Belfast to have a new pipe 


Comment upon this passage, taken from an 
Irish contemporary, is unnecessary. We have 
heard of piston rings being blown up locomotive 
funnels, and we all know the story of the Scotch 
engineer who told the captain he had got a 
vacuum in the crank pin, but we doubt if either 
equals the story of this piston head nut with its 
expansion joint making an excursion through the 
intermediate and high-pressure cylinder into the 
steam pipe, with a view to bursting it, whilst a 
conscientious piston ring undertook its all-im- 
portant function during its absence ! 








TRADE AND BustINess ANNOUNCEMENTS, — 
Henrich A. Brandt, mica merchant and general 
importer, has opened offices at 33, Minories, 
London, E.C.—Owing to the very large number 
of orders which have been received, the directors 
of the Roller Bearings Company, Limited, have 
taken steps for dealing more expeditiously with 
the work, and have made arrangements for en- 
larging their works and equipping them with the 
most modern and improved machinery, 





THE PATENT JOURNAL. 


Condensed from “The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been “ communicated " the 
name and address of the communicating party are 
printed in italics. 


2nd March, 1899. 


4575. Drivine Aprons, A. E. Bishop, Bristol. 

4576. Borrte Stopper, W. D. Worthen, London. 

4577. Treatment of Cotton, H. Whitehead, Man- 
chester. 

4578. Sapp.xs, J. Thomson, Coventry. 

4579. Tavis for Parcets, F. W. Cleveland, London. 





4580, BoTrLe-wasHING MACHINES, J. Jackson, 
Liverpool. 

4581. Srorace of AceTyLenz Gas, J. P. Jackson, 
Liverpool. 


4582 Tires, J. Alexander, Glasgow. 

4588. Hurp.ies, H. Scudamore, Birmingham. 

4584. Cigar Howpers, H. Giles, London. 

4585. Pagumatic Tirgs, J. J. Warry, Liverpool. 

4586. TricozrR Gun Mecnanisms, F. W. Cole, London. 

4587. Hinogp Joints for MEasuRING Guns, F. W. Cole, 
London. 

4588. Suroica Stanps, A. Brown, Glasgow. 

4589. IncanpEescent Licut Mantes, O. Hentze and 
H. Miiller, Leipzig. 

4590. Cycte CHarn and Sprocxer WHEEL, H. D. 
Taylor, York. 

4591. Sewinc Macuings, E. C. Lea, London. 

4592. ADHESIVE B1LLs, C. P. Brightwell and E. G. Stin- 
ton, London. 

4593. Peccixc Boor Sores, A. G. Brookes.—(7The 
McKay Shoe Machinery Company, United States.) 

4504. Propuctine Fisx OIL, G. Schuseil, London. 

4595. Workino Tramways by ELEcrrRic Power, R. H. 
Lendrum, Huddersfield. 

4596. Apparatus for Retarninc Cycues, A. C. Rice, 

ndon. 
4597. Letrer and Document Fitks, B. Lawrence, 
ndon. 

4598. Prorectinc OverHEAD Wires, J. Sturgeon, 

Leeds 


4599. Divipep CreanKk-axLxs, G. P. Jones, London. 

4600. Stitch SgparatTinc Macuines, H. H Lake.—(J. 
B. Bertrand, United States.) 

4601. Propucinc CoLourED Puotoarapus, R. W. Wood, 
London. 

4602. Gas Enotnes, J. W. Eisenhuth, London. 

4608. AceTyLENe Gas Lamps, J. Harding-Lancaster, 
London. 

4604. QuickLy Sroprina Surps, C. A. Bond and T. D. 
Smith, London. 

4605. ELtectric Motor Conrrouurrs, A. D. Stevenson 
and A. V. Gifkins, London. 

4606. Grinpinc Miuis, F. Hamachek, Kingston-on- 
Thames. 

4607. Drepoinc Apparatus, W. H. O'Hara, London. 

4608. INCANDESCENT MANTLE for Lamps, M. Koblenzer, 
London. 

4609. Puriryinc Hyprocavoric Acip, 8. J. Boulouvard, 
London. 

4610. Reautatinc Apparatus for AIR Compressors, J. 
E. Howard, London. 

4611. Covers for the Harr, A. J. Boult.—(L. A. 
Auderieth, Austria-Hungary.) 

4612. Sounpine Boarps, G. Schwechten, London. 

4613. Fotpino Cuatrrs, A. Hosmer and C. H. Silliman, 
Fort Worth Texas, United States. 

4614. SmoKE-consumMING Furnacgs, C. Bolz, London. 

4615, Heat-ReGuLaTING Device, R. Haddan.—(F. V. 
Winters, United States.) 

4616. ScREWiNG-HEADS for SCREW-CUTTING MACHINES, 
C. W. E. Boeckel, London. 

4617. Raistnc Prosectites, A. T. Dawson and J. 
Horne, London. 

4618. Mu ttipte Dritt Apparatus, J. Y. Foster, 
London. 

4619. Diviptne the Fierce of Carpinc Macuings, C. 
D. Abel.— The Company Torf-Industrie Karl A. 
Zschirner and Comp., Austria-Hungary.) 

4620. Tires, J. G. Grant and H. and F. Dickeson, 
London 

4621. Cameras, J. N. Wright, London. 

4622. CLEANING Lamps, L. Beckmann and A. Sinagowitz, 
London. 

46238. Macaztng Rtrigs, J. Formby, London. 

4624. Macazing for Macazinge Riries, J. Formby, 
London. 

4625. Divipine the Ink Ducts of Printina MacHIngs, 
The Taylor Process Printing Syndicate, Limited.— 
(Ff. C. Taylor, United States.) 

4626. CURTAIN and PortigRE Rops, A. O. Randig, 
London. 

4627. AppLyIxc Giass to various Surracss, B. J. B. 
Mills.—(F. Pagnon, France.) 

4628. Propucinc Desions on Gass, B. J. B. Mills.— 
(F. Pagnon, France.) 

4629. Prorecror for Pyeumatic Tires, C. E. Ellis, 
London. 

4630. Maypret Apraratus for Latues, E. Kessler, 
London. 

4631. Lryrno MaTerit for Garments, C. W.Schwamm, 
London. 

4632. Oprratina Exctrric Morors, C. J. Reed, 
London. 

4683. OpgraTInc Evgecrric Motors, C. J. Reed, 
London. 

4634. PackinG Foop, J. Trantom, Liverpool. 

4635. VARIABLE SpkeD GegaRING, G, UC. Dymond.— 
(L. L. H. Gerard, France.) 

4636. ACETYLENE Gas GENERATORS, E. Evans, Liver- 


pool. 

4637. CincUMFERENCES of WHEkL Rims, T. C. Aveling, 
Birmingham. 

4688. TurpiNes, A. G. and D. Enock, Manchester. 

4639. Rivetine Toots, L. Zamboni, London. 

4640. MecaanicaL Musical InsTRUMENTs, C. Warren, 
London. 

4641. Feepine Furst, J. E. Bousfield.—(The Ideal Fuel 
Feeder Company, United States.) 

4642. Reaotatinc Dimensions of CHain Links, D. 
Carroll, London. 

4643. Manuracturine Nitric Acip, A. McDougall, 
London. 

4644. Hypravutic Pumps, H. H. MacTaggart and R. G. 
Scott, Edinburgh 

4645. Sewinc Macuiyes, H. H. Lake.—(J. J. Bertrand, 
United States ) 

4646. Gtopges for Lamps, A. Lepel and F. Schultze, 
London. 

4647. Pranorortes, C R. 8. J. Hallé, London. 

4648. Piano Actions, C. R. S. J. Hallé, London. 

4649. MgcHANIsM for HaNGING CurtTarns, C. R. S. J. 
Hallé, London. 


8rd March, 1899. 


4650. Tonacco Pipxs, H. 8. Stewart, London. 
4651. JoINTING STONEWaRE and other Pipxs, R. Ewing, 


mdon 

4652. Laces, H. Wurm, Barmen, Germany. 

4653. DiscHaratNe Grain, J. and F. H. Haviland and 
J. Farmer, Ww. 

4654. Destrucrion of BLACKBEETLES, J. L. Wade, 
London 

4655. Ourpoor Szats, 8S. Drake and H. F. Christie, 


alifax. 
4656. Lowerina Doors of Carts, J. Black, Pendleton, 


4657. Construction of Bricks, G. Boult, Burslem. 

4658. THIMBLEs, and C. H. Horner, and C. W. 
Leach, Halifax. 

4659. Sor Buinps, E. W. Phillips, Ipswich.} 

4660. Towg-cHEeckING Macuings, A. D. Smith, Brad- 


or 
4661. Cycte Cuan ApsustER, W. C. Webb and W. H. 
Tomkies, London, 





4662. Pyeumatic Tires, A. Beldam, Liverpool. 

4668. Spanners, R. Harrington and 8. E. R. Glaze, 
Dudley. 

4664. Roturse Brack Piate, W. B. Johnson.—(W. H. 
Donner, United States.) 

4665. Boppins for Spinninc Macuines, O. C. Burr, 
Manchester. 

4666. Carpine Encings, A. Lees and Cv., Ld., and C. 
E. Bardsley, Manchester. 

4667. Sewine Macuings, F. W. Cheetham, Manchester. 

4668. VENTILATORS of WarTerrRoors, A. Cairns, 
Glasgow. 

4669. Butt Hovpers, E. E. Stokes, Glasgow. 

4670. Cravat, C. F. Henry, Dublin. 

4671. Carmngy, J. Wingender, Aix-la-Chapelle, Ger- 


many. 

4672. OL Fitter, L. White, Birmingham. 

4678. Carvine Fork, M. Pendrey, Southwold, Suffolk. 

4674. Bow Latcues, H. Fox, Wolverhampton. 

4675. VENTILATED OUTER GARMENTS, C. les N. Hill, 
London. 

4676. Mait Carts, D. and J. J. Simpson, London. 

4677. Brake, E. Wood, London. 

4678. Brake MecuanisM, G. Singer and F. H. William- 
son, London. 

4679. TimE-cHECKING ApraRaTus, W. E. Woodyer, 
Manchester. 

4680. Packtne Pump Piunogrs, J. Schaefer, Birming- 

m. 
4681. Roap-sweerinc Appliance, G. C. Freeman, 


mdon. 
4682. AnimaL Traps, J. H. Hoover, Kingston-on- 
es. 


4683. Auromatic Switcues, H. F. Parshall, London. 

4684. ReGcuLaTine Evectric Currents, H. F. Parshall, 
London. 

4685. Hotpers for Canpxzs, A. B. Collier, London. 

4686. LicuTinc of CycLte Lamps, W. H. Jackson, 
London. 

4687. Supports for Nicut Licuts, 8. Thrush, London. 

4688. Bottizs, T. E. Lane, London. 

4689. TREATING TEXTILE «MatTeRIALs, W. Schmidt, 
London. 

4690. BorrLe-FILLING Macutngs, J. White, London. 

4691. Means for ExTINGUISHING FirEs, R. Wood, sen., 
and R. Wood, jun., London. 

4692. Manuracture of Wire, C. A. Cowles, London. 

4698. Srrincinc Digs for Wirk Drawine, C. A. 
Cowles, London. 

4694. WIRE-DRAWING Macuines, C. A. Cowles, 
London. 

4695. APPARATUS for WasHING PHOTOGRAPHIC PLATEs, 
J. Pumphrey, Birmingham. 

4696. Camera Stanp, J. Pumphrey, Birmingham. 

4697. Lire Betts, B. Carslen, London. 

4698. CoIn-FREED Macuing, G. J. Morgan and G. 
Tillotson, London. 

4699. Ce1Line Ross, H. F. Clayton, London. 

4700. Go_r Frac Sticks, W. 8. Rawson, London. 

4701. Paeventinc Horsks Kickrno, H. B. and B. J. 

Woods, London. 

4702. Inrropucinc AIR into Buitpines, J. W. T. 
Cadett, London. 

4703. Apparatus for CLariryine O1L, H. Beckmann, 
London. 

4704. Furnaces, W. McClave, Liverpool. 

4705. E.ectric Conpuctor Firtrnes, A. M. Stansfield, 
Liverpool, 

4706. Mixine Gratn, W. C. Fozzard, London. 

4707. Boots, F. T. Clewley, Birmingham. 

4708. Water DiscHarcGE Piprs, E. Helm, London. 

4709. TREATMENT Of Yeast, R. Ruckforth, London. 

4710. Stampinc Presses, D. Young.—(/J. L. Board, 
United States.) 

4711. Propucinc Maraoaring, J. H. G. Neisse and J. 
H. Boll, London. 

4712. Fingty-pivipep Mercury, A. N. Blomquist, 
London. 

4718. HyprocaRBon Motor, A. Dufios, London. 

4714. ART FicIAL Manures, A. Wenck, London. 

4715. MetaL Hanpie Kwnoss, 8. Timings, Birming- 


ham. 

4716. Step Taxaps, J. Cooper and F. G. Bensly, Bir- 
mingham. 

4717. Motor Gears, J. W. Eisenhuth, London. 

4718. Casements, J. and H. W. Thorpe. London. 

4719. Propuction of Gas, J. Fiaux and C. Jsoz, 
London. 

4720. S1pHon for Wings, A. Jost, London. 

4721. Twistinc Tuerkaps, V. Bosquin and Société 
Anonyme Celestin Martin, London. 

4722. TEacHING CHILDREN to WaLk, E. Reinl, London. 

4728. SuHootine Apparatvs, J. T. Scott, London. 

4724. Surerinc Docks, C. Eagle-Bott, London. 

4725. INCANDESCENT Lamps, A. Howard, London. 

4726. CoIn-FREED Macuine, H. W. Toms, London. 

4727. Ex.ectric Tramway Conpuits, A. M. Taylor, 
London. 

4728. Fiy-catcagrs, C. Bender, London. 

4729. BLorrer for ADvERTISING, W. Ravené, London. 

4730. — Licuts, M. A. H. B. d’Y. de Villefort, 

ndon. 

4731. Raitway Fisuep Jornts, J. Schuler, London. 

4782. Rock Dritis, H. H. Lake.—(Kand Drill Com- 
pany, United States.) 

4733. Curtain Hooks, J. T. Brown, London. 

4734. TeaVELLING Trunks, W. L. Braddon, London, 

4735. P.ovens, R. H. Fowler and T. Benstead, 
London, 

4736. Bricks for Ftoorrna, G. Badin, London. 

4737. Bep Tangs, C. A. Jones, London. 

4738. PrePaYMENT FLUID Meters, H. Green, London, 

4739. Ftanocgp Fivugs for Boers, F. L. Lane, 
London. 

4740. Rattway Sionazs, A. Cox, London. 

4741. Batt Bearinas, G. A. Burwell, London. 


4th March, 1899. 


4742. ManuracrurRE of Coat Gas, H. G. Colman, 
London. 

4743. Lock Prorgcror, J. Morris, Dublin. 

4744. Se.F-ctosine Piue, F. Chorlton, Manchester. 

4745. Friction CLutcues, E. W. Whitley, Leeds. 

4746. Cueckinc Motion for Looms, E. Robinson, 
Brighouse, Yorks. 

4747. SEPARATING Dost from Arr, W. T. Ramsden, 
London. 

4748. Seats for Venictes, T. D. Sykes and W. G. 
Knight, Manchester. 

4749 IncanpEscenr Gas Lamps, C. H. Dent, Tam- 


worth. 
4750. “ Pacopa” Cutmney Cowl, G. N. Milward, Bir- 


mingham. 
4751. ACETYLENE Gas, W. Rowbotham, South Tedding- 
n. 


ton. 

4752. Expansion Guianps, D. B. Morison and J. 8. 
Bonnyman, Hartlepool. 

4753. Wuitrgnine the Eposs of Piatrorm, J. Hill, 
Manchester. 

4754. Hgeartu Tipiss, J. W. Cheetham, Manchester. 

4755. ManuracruRE of GELaTinE, J. H. Annandale, 
nig 

4756. WasHine Fisrous MaTeriat, J. H. Anrandale, 
Glasgow. 

4757. Cy.tinpge*s for Stream Enoines, W. Brierley, 

hdale. 


4758. Grate Fasteners, R. Fawcett, J. Morris, and 
R. Denham, Blackburn. 

4759. — Apparatus for Raitways, BH. Wood, 
Live: 5 

a * Screw Ho.p - rast Foot, J. Elwell, Birming- 


am. 
4761. Lrnoteum Makino, 8, Steward, Kirkcaldy, 
4762. Motor Roap Vsuic.e, 8. Smith, Bradford. 
4768. TREATING Rerusk, T. H. Tyson and C. W. Lay- 
eock, Halifax. 
764. Tings for Wuexts of Bicycies, F. Rese, Liver- 


pool. 
= Friction Ciutcues, C. T. B. Sangster, Birming- 

am. 
4766. Stipina Winpows, H. Neiderliinder, Liverpool. 


4767. Evapoarators, J. Harvey.—({R. Harvey, United 
States ) 





4768. Cuatrs, J. K. Shanks, Glasgow. 
4769. Hotpgers for WaLkrne Sticks, J. Mitchell, Glas- 


gow. 

4770. Coorers for Beer Wort, H. de Vroede, 
Leicester. 

4771. Fixinc Cycte Hanpxes, M. Steel, Newcastle-on- 


Tyne. 

4772. WaRP-DRESSING Macurngs, A. H. Oldhim and G, 
Taylor, Rochdale. 

4773. MERCERISATION of Corton, T. Pickles, Man- 
chester. 

4774. ELectricaL Fuss, F. W. Heaton and H. Smith, 
Salford. 

4775. Wert Riw for Heavy Venicies, J. Thom, 


Glasgow. 

4776. CLeantna Corton, T. Bryers and H. A. Parkyn, 
Manchester. 

4777. Apparatus for Scorninc Games, W. Hart, Rams- 


gate. 

4778. E.ecrric Apparatus, P. J. Wilkinson and C. P. 
L. Titherley, Liverpool. 

4779. NEEDLES for KINDERGARTEN Work, T. N. Phi'ip, 


iverpool. 
4780. Keys, A. R. Tonks, Willenhall. 
4781. Friction Ciutcues, J. T. Kellett, London. 
4782. Yoo Apparatus for Saips, J. Knaus, 
mdon. 
4783. TapuLaTING Apparatous, W. Fyffe, Dundee. 
4784. CELLULAR Grain Stores, J. P. Fielden, Man- 
chester. 
4785. ManuractuRe of CELLULOID XyLonitTE, C. L. 
Moore, London. 
4786. ORNAMENTS for WEARING APPAREL, C. L. Moore, 
London. 
4787. AppLiance for SzaLinc Enve orgs, C. W. Allen, 
Sheffield. 
4788. ELecrric Arc Lamps, W. J. Davy, London. 
4789. Stanp for DispLayrinc Goons, A. J. Cooper, 


mdon. 
4790. Coo.tine MILK, G. C. Dymond.—{K. Meyer, Switzer- 
land. 
4791. SuspenpeR, A. A. H. Riddell and H. T. Smith, 
London. 
4792. CoLtapsisLE Foitpinc Box, A. Weuster, 
ndon 
4793. CHests for Contarntnc Taga, E. H. Archer, 


London. 

4794. Propuctna Iron from Org, E. Adamson, 
London. ’ 

4795. Bunos for Barre xs, J. E. D. Day and T. Hoefner, 
London. 

4796 Brake for WueeEts of Venicies, G. Parrott, 
London. 

4797. Saws, La Raison Sociulé Mann et Schlegelmilch 
Engineering Works, London. 

4798. — Fuses, A. T. Dawson and G. T. Buckham, 

ndon. 


4799. Derivatives of IMINOTRIACETONAMINE, H. Pauly, 
mdon. 
4800. SELF-PROPELLED Roap CarriacEs, W Hucks, 
London. 
4801. E.ecrric Switcu, J. H. Holmes and F. Broad- 
bent, London. 


4802. Puorocrapuy, T. D. Lichtenstein, London. 

4803. WurpPLe-TreEs, W. H. Sleep, London. 

4804. HEXAMETHYLENTETRAMIN CompounDs, L. Stange, 
London. 

4805. AMALGAMaATOR, D. Williams and J. H. Richards, 

ndon., 

4806. FLUID-PRESSURE Enarngs, 8. C. Davidson and A. 
B. Wilson, London. 

4807. IMPULSE-TURBINE CoNnsTRUCTION, 8S. C. Davidson, 
London. 

4808. Frixinc a PuotocrapHic Imacr, L. Ellon, 
London. 

4809. Winpow-sasH Fastener, J. L. Wood, Whet- 
stone, Herts. 

4810. ComBineD Bato and Soap Tray, C. F. Wyman, 
Gloucester. 

4811. Protectinc Puorocrapns, J. Beall, Newcastle- 
on-Tyne. 

4812. Worktnc Braxgs, J. Hurman and E. Liley, 
London. 

4813. PorTLAND CeMENT, L. White, London. 

4814. PorTLAND Cement, L. White, London. 

4815. Lupricatinc Device, A. J. Boult.—(S, Gal/re, 
Italy.) 

4816. Tires, G. M. Truss, London. 

4817. Mgasurine Lenoras, A. J. Boult.—{J. LZ. Brown, 
jun., New South Wales.) 

4818. Dyg-sturrs for Corton, H. E. Newton.—(The 
Farbenfabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

4819. Motor-car Coup.ino, A. G. Brookes.— (7. Stort, 
Germany.) 

4820. Cuarcine Automatic Cars, A. G. Brookes.—(7. 
Stort, Germany. 

4821. Moror Suspension, A. G. Brookes.—(T. Stort, 
Germany.) 

4822. Moror Susprnsioy, A. G. Brookes.—(7. Stort, 
Germany.) 

4823. Cyrcig SappiEs, W. Hugh, London. 

4824. CycLE-pRIvING MrcHanism, W. Haddan —{2. S. 
Soler, Spain.) 

4825. ImiraTINc Motion of Suips at Sea, H. Weigelt, 


ndon. 
4826. Bo1ter Fivsgs, E. Gearing, London. 
4827. Fiancrp Fives for Borers, F. L. Lane, 
and The Leeds Forge Company, Limited, London. 
4828. Device for CarryInc Kwapsacgs, C, B. Clarke, 


mdon. 
4829. CoLLAPsIBLE Crates for Cycizs, H. H. Steere, 


mdon. 
4830. Liqui1D-pELIVERING Macuings, R. W. Vining, 


mdon. 

4831. Kitn and Dryina Oven, H. F. J. Weyers, 
London. 

4832. Revotvinc Storm Doors, T. van Kannell, 
London. 

4833. Rock Druitt, H. H. Lake.—(Rand Drill Company, 
United States.) 

4834. ApJsusTaBLe Lamp Supports, D. Schlesinger, 
London. 

4835. TREATMENT of Frsrous Supstances, J. Denby, 
Keighley. 

4836. Drivixc WasHinc Macuines, J. M. Sellers, 
Keighley. 

4887. Cycies, J. 8. D. Shanks and R. Kelly, jun., 
Belfast 


fast. 
4838. ELectric Primary Batrerus, C. H. Cole, 
London. 
4839. Merattic Beps for F osprrats, 8. I. Whitfield, 
Birmingham. 
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4840. VeLocirepEs, T. H. Frost and E. T. Wakefield, 
London. 

4841. Consumption of Smoxk, 8. Cowyer - Coles, 
London. . 

4842. Rartway SicNaLtina Apparatus, J. M: caulay, 
Liverpool. 

4843. HincEs, C. Harvey, Birmingham. 

4844. Smatt Arms, J. Carter and H. Bruntnell, Bir- 
mingham 

4845. REGISTERING the Suppty of Exectricity, L. 
Zahn, Berlin. 

4846. CYCLE-DRIVING Gra, G. Gilbert and E. McsLing, 
Coveutry. 

4847. Sawine Strong, G. Grahum and F. Nicholson, 
Huddersfield. 

4848. Drittine Macuings, A. D. Ash, Willenhall, 


Staffs. 
4849. APPLIANCE for Boots and SHoxrs, G. Minto, 
Bristol 


ol. 

4850. AppaRATus for Sprynine Cotton, L. Wareham, 
Bolton. 

4851. Loapina Cameras, A. B. Johnston and J. E. 
Henderson, Aberdeen. 

4852. Giass Drarner, M. Bury, Burnley. 

4858. BrpsTraps and Sprine MatrressEs, L. Noble, 
Bradford. 

4854. Metuop of Dygemna Yarn, J. Kershaw, Brad- 
ford: 
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4855. ASCERTAINING Wetaat, A. Pengelly, Teignmouth, 
South Devon. 

4856. Gas Apparatus for Ostarnine Licut, F. Wynne, 
London, 

Avromatic Rartway Wacon Couptine, J. F. 
Bristol. 

4858. Artir.ctaL Barts for Fisuuxe, 8. Allcock, Red- 

itch 


ditch. 

4859. Sxrrt Pocket Sprinoas, G. H. Tilson, Wolver- 
hampton. 

4860. Meratiic Packrne, J. Beaumont, Halifax. 

4861. Seats for Taamcars, A. P. and E. W. Baxendale, 
Halifax. : 

4862. Drivinc Crary, J. W. Holland and A. Anthony, 
London. 

4863. InsuLaTors, W. Cook and W. Kinzctt, Crabbs 
Cross, near Redditch. 

— Twevers for Sprxytnc Corton, J. Cocker, Man- 
chester. 

4365. Gi-ptnc Process, B. J., B. J., and A. Round, 
Birmingham. 

4866. Tuimpies, H. H. Pattee, London. 

4867. Fiugs, J. Whelan, London. 

4868. TRAVELLING REFRESHMENT STALLs, A. A. Fris, 
London. 

4869. Propeturnc Apparatus for Boats, A. Koch, 


mdon. 

4870. Device for Paystcat Exercise, A. R. I. Fraser, 
London. 

4871. Sewer Apparatus, J. J. Lyth and J. Jones, 
London. 

4872. Srups, E. Burrows, London. 

4873. Game, G. A. Walker, London. 

4874. Doors, H. Whiteley, London. 

4875. Strrrups, B. Bischoff and C. Knopf, Birming- 


am. 
4876. WeatTuer Irons for Burtprnas, J. W. Whiteside, 
naon. 
4877. Crears, E. Healey, London. 
4878. E.xcrricaL TRANSFORMER CasE, G. Wilkinson, 


ndon. 
4879. Batrery Catt, A. 8. Fraser and G, A. Smith, 


mndaon. 
4880. Prantnc Feep Mecuanism, T. B. Marchant, 
London. 
Tires, F. W. Schroeder and P. W. Moran, 
mdon. 


ACETYLENE Apparatus, H. 


GaS-PRODUCING 

4883. Sores for Boors and Ssoxrs, A. Church, 
London. 

4884. Tramcar Seats, A. Calvert and A. Whiteley, 
London. 

4885. SyPHONIC-FLUSHING AppaRaTUS, C. F. Dixon, 
London. 

4886. Gas Merers, J. Greenall, London. 

4887. Apparatus for Heatinc Cxoco.ats, J. Werner, 
London. 

4888. Pocket CLosgr, W. Blankenhorn, Aix-la-Chapelle, 


Germany. 

4889. Incanpescent Gas Burwers, C. A. Lagaay, 
London. 

4890. Cur Rests, W. C. H. P. Hedgecock, W. C. A. 
Wiuton, and A. G. Ellis, London. 

4891. Governors, J. M. McLean and A. Sykes, 


ndon. 
4892. CoRN-HUSKING Macuinegs, F. W. Golby.—{H. Bethke, 


4893. Bearnines, P. L. and J. Renouf, Erdington, 
Warwickshire. 

4894. ANTI-vIBRATORY CycLE Frames, H. D. Robertson, 
London. 

4895. Trawt Boarps for Degp-ska FisHina, A. Cooper, 


ndon. 

4896. Horse Gac, J.C. Mewburn.—(Z. 0. Lieaching, 
Ceylon.) 

4897. Presgrvine Liquips, J. C. Chapman.—(H. V. 
Walker, United States.) 

4898. SuuTrLE Driver, D. Fraenkel and A. Reinert, 
London. 

4999. S1LK-LIkE Woven TextTi.te Fasrics, R. Ziersch, 

ndon. 

4900. Gun Movuntinas, Sir W. G. Armstrong, Whit- 
worth, and Co., Limited, and R. T. Brankston, 
London. 

4901. Horse Cotiar, 8S. G. Napthine, London. 

4902. Preventine LiqueFraction of Wax, A. Gentzsch, 
London. - 

4903. Liqump-sTERILISING ApPaRatTus, W. and N. Pirrie, 
London. 

4904. PurrricaTIon of Brewers’ Yeast, J. Goodfellow, 
London. 

4905. Braxs, J. Welker, G. L. Pabstmann, and M. 
Holatibek, London. 

4906. Typz - wriTtInac Macuinges, B. ©. Stickney, 
London. 

4907. Treatment of Sewace, M. J. F. Thirault, 
London. 

4908. Learners’ Swimminc Apparatus, W. Vollmar, 
London. 

4909. Preservine and Srorine Liquips, R. G. Nash, 
London. 

4910. Frre-princrs for Furnaces, &c., J. Alves, 


ndon. 
Warp Braminc Macuiyes, D. McTaggart, 
London. 

4912. Cuarniess Bicycte Gears, R. H. Hennemeier, 
London. 

4913. ‘‘Perrect” Brnpino Lerrer Fie, E. D. Prill, 
London. 

4914. Rotary Enoing, W. P. Thompson.—(P. Blanc, 
France.) 

4915. CLornes Suspenpers, V. Hiller, Liverpool. 

4916. Diceinc or Ratstnc Potatogs, W. W. Hirst, 
London, 

4917. Borries, W. J. 8. Lewis and A. C. Towers, 
London. 

4918. Capsutine Jars and Borries, E. Caurette, 
London. . 

4919. Hooks, T. G. Foster, London. 

4920. Locks, G. H. Layng, London. 

Hay-stackina Macutiyg, L. P. Rasmussen, 


don. 
Boots and SxHors, G. H. and A. W. Faire, 


on. 

Pocxer CxHeck Poncnes, J. H. Burton, 
London, 

4924. Carpet Stretcuers, L. M. Lownes, London. 

4925. Org TREATMENT, F. W. Martins and F. Stubbs, 
London, 

4926. Boat Cuocks, A. Camilleri, London. 

4927. Brarpinc InexTensisLe Wires, T. Laidler, 
London. 

4928, Lirrs, R. F. Carey, London. 

4929. Buckues, H. G. Marshallsay, London. 

4930. Warproses, G. Lorenz, London. 

4981. GewgRaTING ELEcTRO-MOTIVE ForcEon Crrcuits, 
W. Wise.—(A. C. Crehore and G. 0. Squier, United 
States. 

4932. + Ae INCANDESCENCE Lamp, G. Wash- 
ington, London. 

4933. Countinc Negepies, R. Haddan.—(S. NW. Wooly 
and Co., Germany.) 

4934. Sprinc Winpinc’ Regis, C.  Perotta, 
London. 

4935. Stoppgrs for DeNnoTING Porson Borr.es, F. Oram, 
London. 

4936. Brakes, H. Parker, London. 

4987. PrevenTING WHEELS Siiprinc, H. W. Gabbett- 
Fairfax, London. 

4938. Spats or Covertnos for Boots, J. Pullman, 
London. 

oe. om Door Device, E. J. Hitchcox, Charlton, 

ent. 
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4949. Propuctinc Encravep Desions, C. O. Marsh, 
Sheffield. 


4941. Governinc of Evectric Motors, J. Eck, 
London. 
= Po.isHine and GritTiInc Marsik, E. Brooks, 


ull, 
4943. SureppERS and Graters, H. McClelland, Bir- 
mingham. 





4944. AppLyina Tires to Wuexts of Roap VeniciEs, 
W. Simpson, F. Godlee, W. L. Bodman, and D. H. 
Simpson, Manchester. 

4945. Joints for Sanitary Piprs, L. H. Lloyd, 
Nottingham. 

4946. TypEwRitinG Macuings, C. T. and J. H. Taylor, 
Birmingham 

4947. NexDLE THREADERS, T. Lees, Glasgow. 

4948. Batt Heaps of Cycues, W. Ivy-Rogers, Birming- 


4949. Incupators, I. B. and L. A. Mackintosh, Great 
Chesterford, Essex. 

4950. CurnoaRD Turns, A. Brown and H. C. Pruce, 
Birmingham. 

4951. Dgcoratina Ware, H. Aynsley and J. T. Fell, 
Stoke-on-Trent. 

4952. Cugs, R. Levi, Manchester. 

4953. Sream Enoing Governors, J. Killip, Man- 
chester. 

4954. Evectric CLocks, J. Butcher, Wolverhampton. 

4955 Brusues, T. Bardsley, Manchester. 

4956. Devices for Exureitine Patrerns, T. J. Palmer, 
London. 


G. W. Knox, Glasgow. 

4958. ApMITTING AIR into Stoves, W. Crooke, Millom, 
Cumberland. 

4959. Paper Baus, J. Howarth and W. A. Inglis, Man- 
chester. 

4960. Toy, A. W. Crawford, London. 

4961. APPLIANCE for CLRANSING Strexts, J.T. Pearson, 
Burnley. 

4962. Inpicarinc SpgEp, R. Coulson and T. Forsyth, 
Blackrock, Co. Dublin. 

4963. Pickina up Pressurgs, R. C. Sayer, Bristol. 

= — Smoke from Furnacgs, M. H. Berry, 

eighley. 

4965. Wrincrers, W. H. Murton, W. 8. Varley and E. 
Murton, Keighley. 

4966. SuLpHUROUs AciD, C. Ranson and H. Couthiére, 
Glasgow. 

4967. GRINDING and DRILLING Macutng, A. A. Tattersall, 


iw. 
4968. BoTtrLe Stopper, W. Menzies, West Ferry, Forfar- 


shire. 
4969. Joints of Tanks, D. 8. Boyson, G. F. Farquhar, 
and D. Taylor, Dundee. 
4970. Hoipger for Curtains, G. H. C. Butler, Bir- 
mingham. 
4971. Rixcs for Seevierres, &c., A. V. Mansell, 
mdon. 
4972. AmaLGaMaTING Metat Orgs, R. F. Routh, 
mdon. 
4973. Gas and Ort Enotnes, E. O. Mawson, Man- 


chester. 
4974. Atracutnc Buttons to CLoruinc, W. Lawson, 


mdon. 
4975. Packtnc and Wrappine Macuings, G. Barker. 
—(The Economy Packing Machine Company, United 
States.) 
4976. Kyittinc Macuings, H. Wildt, London. 
4977. — Contarninc MILK Brorerps, H. Higgins, 
mdon. 
4978. Dank Room, A. E. Anderson, and the “X” 
Chair Patents Company, Limited, London. 
4979. SLEEvE Livxs, C. J. Klapka and J. H. Pirongs, 


maon. 
4980. Fixep Bitirarp Cur Tip, C. A. Barrett, 


mdon. 
4981. Borries, J. H. Golding and C. A. James, 
London. 
4982. Prantnac Macuines, A. Slater and J. Long, 
ndon. 
4983. RECORDING ATTENDANCE Of WoRKMEN, A. G. 
Brookes.—{J. Gardam, United States.) 
4984. Enoines, P. M. Justice.—({The Pope Manujfactur- 
ing Company, United States.) 
4985. Strap Fasteners, W. T. Emmens, London. 
4986. Apparatus for Currine Tzssar*, E. Batten, 
London. 
4987. SELF-LOcKING Screw Nots, 8. de la G. Williams, 
London. 
4988. CuHaIn-sTITCH Sewinc Macarngs, B. Koehler, 


mdon. 
4989. Macutnes for SHARPENING PeNncILs, J. March, 


London. 

4990. Venprno and Dispiay Apparatus, L. W. Yaggy, 
London. 

4991. IncanpgscentT Gas Lamps, E. B. Wedmore, 


London. 

4992. Encravine Macuines, W. H. Lock and M. Barr, 
London. 

4998. Wacons for CoLttectinc Rerusr, G. Rowe, 


London. 

4994. CoLourING TexTILE Fasrics, J. W. Fries, 
London. 

4995. Bacs, A. M. Bates, London. 

4996. Fittgrinc Apparatus, H. H. Lake.—( Allgemeine 
Stiidtereinigungs-Gesell schast mit beschriinkter Haftung, 
Germany.) 

4997. Dritis, C. P. Schultz, London. 


4998. Gin-saw Fittinc Macuings, A. A. Wood, 
London. 

4999. Gin-saw GummInc Macuinges, A. A. Wood, 
London. 


5000. Bakers’ FERMENTABLE Compounn, T. E. Forman, 
London. 

5001. HoLtow Ware Manvractursg, A. Pinfold, Brad- 
ford. 

5002. Distnrectinc Drains and Sewers, J. Arnold, 
Devonport. 

5003. Toy, J. Toussaint, Birmingham. 

5004. APPARATUS for WasHING GralIy, W. E. Westrup, 
London. 

5005. FasTentnc the Doors of Torpepo Tunes, W. 
G. Armstrong, Whitworth, and Co., Ltd., and E. W. 
Lloyd, London. 

5006. Frames for Carrytinc Cuarts, F. G. Notley, 
London. 

5007. Pumprnec Apparatvs, F. W. Golby.—(H. Maluche, 
Germany.) 

5008. StoppeRING Borrties, W. A. Griffiths, London. 

5009. Stoppers for Borries, A. Andrews, London. 

5010. Erecrric Lamps, L. F, Moy and P. H. Bastie, 
London. 

5011. Removine Inx Stains from Ciorues, J. Cart, 
London. 

5012. Workino Guass, G. C. Dymond.+{/. W. Colburn, 
United States.) 

5018. Batt Bearine, G. C. Dymond.—(H. C. S. Schmidt, 
Germany.) 

5014. Boors, G. C. Dymond.—{A. H. Riemer, United 
States.) 

5015. Encrngs, C. Lorenz, Live: 

5016. Motor, A. Vozihnoj an 
chester. 

DouBLE - BARRELLED Guns, E. C. Hodges, 
London. 

5018. ANTHRAQUINONE Derivatives, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

5019. Lamps, A. W. Pocock, R. H. Bishop, and G. Smith, 
London. 

5020. Enornzs, 8. Quincey, London. 

5021. Knirge CLEANER, L. Harcourt, London. 

5022. PiaTen Printinc Presses, E. T. Cleathero, 
London. 

5028. Cures, P. Braham and W. T. Cunningham, 
London. 

5024. Requisite for Smokers, J. E. Lewis, London. 

5025. Heap Canopigs, 8S. Crocker, Kingston-on- 


es. 
5026. Eaves, J. H. Schwone, E. W. Lamper, B. F. 
Andrews, Kingston-on-Thames. 
5027. Raisin Szepers, W. B. Fenn and A. J. Roat, 
London. 
5028. Measurine Liquips, A. E. Janes and H. A. Rule, 
London. 
5029. Tusk Jornt, J. Grouvelle and H. Arquembourg, 
London. 
5030. Etevators, O. Imray.—(A. FE. Maccoun, United 
States.) 
5081. InreRLockinc RatLtway Pornts, C. Pratt, 
London. 


1. 
J. Precechtél, Man- 





5032. Stkam GeneRaTOoRS, A. J. Boult.—(C. A. Rosier, 
France.) 

5033. Frrtiiisine Sor, J. Fuchs, London. 

5034. PaeciprraTina GoLp, F. W. Martino and F. Stubbs, 
London, 

5035. GENERATING Motive Power, L. E. H. Fi‘vet, 
London. 

5036. Drivinc Cuains, M. H. Smith, I ondon. 

5037. OpraInING Cyanogen CompouNps, J. Mactear, 
London 

5038. Drivina Connections, J. C. Fell.—{Tower and 
Wallace, United States.) 

5039. CoLouRING Marrers, A. G. Green, A. Meyen- 
berg, and The Clayton Aniline Company, Limited, 
London. 

5010, SHarr Brarinos, J. Goisbault and B. Terry, 
London, 

5041, Dynamo-ELECTRIC Macuines, W. B. Sayers and 
Mavor and Coulson, Limited, London. 

5042. DyNaMO-ELECTRIC Macuines, W. B, Sayers and 
Mavor and Coulson, Limited, London. 

5048. Process for ImpREGNaTING Woop, S. Willner, 
London. 

Sth March, 1899. 


5044. FasTRNING CONDENSER Tunks, J. E. Thornycroft, 
London. 

5045. MANUFACTURING 
Birmingham. 

5046. Sianat Lamp, A. Nightingale and F. Tattersall, 
Preston. 

5047. Srrone Backs and Tre Bouts, W. Campbell, 
Jarrow-on-Tyne. 

5048. Water Sorteyer, D. Anderson, London. 

5049. BaLancinc GkaR, R. Stephens, Clevedon, 
Somerset. 

5050. ManuracruriInG CHoco.ate Creams, K, Fraser, 
jun., London. 

5051. Guarps for CircuLar Saws, N. Tailby, London, 

5052. Reraintnc CLorn in Posirion, A. Tenenbaum, 
W. E. Preston, and F. G. Beck, London. 

5053. GLove Fastengrs, 8S. G. Moore, London. 

5054. Hoxprast Brick, G. E. A. Holdsworth, Hove, 
Sussex. 

5055. Hat Rack, H. H. Lacey, East Croydon, 

5056. Rotary GrInpDiING, &c,, Stones, W. Emerson, 
Dublin. 

5057. Hotper for Heatine Sap-1rons, J. Greenwood, 
Keighley. 

5058. Incisep Sicxs, H, T. J. W. Collin, 
Liverpool. 

5059. ‘‘Srop-press"’ Devices, F. Dean and H. Wilcock- 
son, Leeds. 

5060. Brake for CycLes and Motor Cars, R. Palmer, 
Manchester. 

5061. LetrerprREss PrintiInc Macuings, M. Smith, 
Manchester. 
52. Maps, F. E. M. Eckert and E. Grasmay, Man- 
chester. 

5063. Tonacco Pipks, J. D. Johnson, Halifax. 

5064. Guarps for CircuLar Saws, J. D. Johnson, 


Rope Cxeats, T. Smith, 


and 


ax. 

5065. Macuinery for Curtinc Woop, A. Barron, 
Leicester. 

5066. Supports for INCANDESCENT Mantes, F. 8. 
Smith, Leicester. 

5067. ORNAMENTING METALLIC Bepstgaps, W. H. Davis, 
Birmingham. 

5068. DIsCHARGING and Conveyine Gratn, 8. Hulme, 

ow. 

5069. Foraixe Rock Dri.xs, W. Daly, Glasgow. 

5070. AcgTYLENE Gas LicuTING Apparatus, W. J. 
Goddard, London. 

5071. Po.isHine Linen, R. Williamson, Lochwinnoch, 
Renfrewshire. 

5072. SrarcHine Linen, R. Williamson, Lochwinnoch, 
Renfrewshire. 

5078. Surrace Conpensers, A. S. Ostreicher, Wick- 
ham Market, Suffolk. 

5074. Cork StoppErs for Botries, W. A. E. Crombie, 
London. 

5075. Toy, C. Makin, Halifax. 

5076. Heatinac YaRN during Winprno, J. Clayton, 
London. 

5077. Steam WasHinG Apparatus, J. Schaefer, Bir- 
mingham. 
78. MacHINERY for AGGLOMERATING Fur, J. 8. 
Hall, C. E. V. Hall, and P. R. Bjiérling, Newark-on- 
Trent. 

5079. Fruit Putpine Apparatus, C. Hunt, Dublin. 

5080. Borris Forceps, P. H. Flynn, New York. 

5081. Topacco Pipes, W. G. R. Penley, St. Heliers, 
Jersey. 

5082. EXCHANGING TEMPERATURES between FLu1ps, 
F. Fouché, London. 

5083. Crnper Sirter, E. Stokes, Wem, Shropshire. 

5084. OpERATING the Taps of Gas Licats, T. L. Prunell, 
Birmingham. 

5085. ConstructinG BrnocuLarR Grasses, A. Hughes, 
London. 

5086. Fiurp Pagssure Morors, F. O. Prince and C. E. 
Monkhouse, London. 

5087. SINGLE-TRIGGER DovuBLE-BARREL Guns, T. South- 
gate, London. 

5088. CaLcULATING Scag, A. J. Boult.—{P. Farini, 
Italy.) 

5089. CoNTROLLING TEMPERATURE Limits, E. H. 
Griffiths and W. C. D. Whetham, London. 

5090. ACETYLENE Lamps, A. H. and H. O. Riemann, 
London. 

5091. SkEP-BaRROwS, T. A. Appleing, London. 

5092. Bencues, C. Thompson, London. 

5093. Papgr Fasteners, M. Butler, London. 

5094. NAVIGABLE BALLoons, E. Baker, London. 

5095. Key and Tuputar Key Horr, C. Rubens, 
London. 

5006. ELectric Opera or Fretp Grass, H. F. Purser, 
London. 

5097. Rock Dritts, J. McCulloch, London. 

5098. Locks for RatLway CarR1aGE Doors, H. Defries, 
London. 

5009. Sroracge Piates for AccumuLators, E. Goller, 
London, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


617,327. Borter Tope Cieaner, W. D. Forsyth and 
BE. T. Bell, Pittsburg, Pa.—Filed December 4th, 
1897. 


Claim.—In a tube cleaner designed for use in curved 
tubes, a cleaner head formed in adjacent sections and 
connected by a universal joint or joints, each of said 
joints consisting of plates removably secured to the 
adjacent sections to be connected and provided with 








projecting lugs on their opposing faces, said lugs 
being equidistantly and alternately disposed, and a 
connecting piece pivoted to the lugs of both plates and 
having its faces oppositely bevelled or inclined from 
central lines, the central lines of the two faces being 
at —_ angles to each other, substantially as 
specified. 
617,520. CenTriruGAL Fan anv Pomp, G. M. Capell, 
P ham, England.—Filed September 4th, 1897. 
Claim.—A centrifugal fan or pump provided with a 
series of compound wings, each consisting of a 
sheet-metal blade or wing extending in a simple 
curve from the inlet to the periphery, and having its 
concave side toward the direction of rotation, and a 
second sheet-metal blade or wing secured to the first-. 





named blade between the inlet and periphery. ; , 
tending in an opposite simple are ae ted 





and a straight inner blade secured to each of the com- 
pound blades and extending into the inlet cylinder 
substantially as described. 7 
617,524. Supportine Luc ror Boivers, @. //. Drake, 
Ohna, Nebr.—Filed October 10th, 1898. 
Claim.—A boiler lug constructed from a sheet or 
plate of metal bent to provide an upright and 9 hey}. 





zoutal member, and side 1ibs or flanges connecting 
said members, said horizontal portion having an ex. 
tension which is bent or folded back upon the same, 
substantially as described. 


617,529. Motive Enaine, A. Howard, San Francisco, 
Cal.—Filed June 18th, 1898. 

Claim.—In a motive engine, a cylinder having inlet 
and exhaust ports in its cylindrical walls, a revoluble 
sleeved piston in said cylinder having ports in the 
walls of said sleeves, a piston-rod, a connectiny-rod 
connected] by universal joint with said piston-rod, a 
pinion fixed on the lower end of said connecting-rod, 
a scroll-toothed gear wheel fixed on the engine crank 


(617.529) 
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disc, concentric with the crank pin and meshing with 
said pinion, a shaft, a crank disc on said shaft and a 
crank pin, operatively connected and co-acting, 
whereby a positive continuous rotary motion in the 
same direction is transmitted to the piston by the 
revolution imparted to the engine shaft by the recipro- 
cating movements of said piston and the ports of said 
piston, are successively presented to the inlet and 
exhaust ports of the cylinder in due order of alterna- 
tion, substantially as specified. 

617,584. Lawn-mowsr, IW. P. Leshure, Springfield, 

Mass.—Filed March 29th, 1898. 

Claim.—In combination with the frame of a lawn- 
mower, a sharpening device for the rotary knife 
thereof, consisting of the supports 2, 2, a screw- 
operated fastening device for engagement with the 








frame of the machin>, a hinge connection between 
said fastening device and said supports one side of the 
transverse centre of the latter, adjusting screws 
engaging said fastening device and supports, for 
moving the latter and springs, against the tension of 
which said supports are moved in one direction by 
said screws, substantially as described. 


617,670, Mxrat-pLaninc Toor, W. 
Chicago, Ill.—Filed July 15th, 1897. . 
Claim.—A tool or cutter for planing or shaping 
machines, comprising in combination a head or 
holder, a series of independent cutters secured therein, 
and means for clamping said cutters In place, the 


H. Chappell, 








cutting points cf said cutters being arranged in a 
ae rectilinear plane, and obliquely to oe 
line of movement, so that each cutting point will 
remove an independent and simultaneously -success!y6 
cut of the full depth required, substantially as s¢ 





forth, 
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NEW GASWORKS AT EDINBURGH. 


Tux amount of gas consumed in the district supplied 
by the Edinburgh and Leith Corporations’ gas under- 
taking during the year ending May 15th, 1898, was 
1,547,894,100 cubic feet. Those of our readers who are 
more familiar with South and West of England towns 
than with the Scottish capital will be able to form a 
tolerably exact idea of the magnitude of the operations 
of the aforesaid undertaking from a consideration of the 
facts that the amount of gas named is rather less than 
the present annual consumption in Bristol, and rather 
more than the annual consumption in the district supplied 
by the Brentford Gas Company. The quantity of coal 
ecarbonised at the Edinburgh and Leith works has 
increased during the nine past years by 30°68 per cent., 
and the old works and plant have proved too small for 
the calls now made upon them. Extensions could not 
be profitably made to the existing works, and the Gas 
Commissioners to the Corporations therefore decided to 
acquire a site for the erection of works of a size adequate 
to supply gas to the whole of the district under their 
care for many years tocome. Technical men who are 
familiar with the continuous growth of the gas industry, 
which seems to flourish the more vigorously the keener 
the competition of other means of illumination, will not 
question the wisdom of the Commissioners in making 
provision for increasing demands on the works under 
their charge. 

Though experts may not unanimously approve the 
principle of completely discarding a number of old-esta- 
blished but awkwardly situated gasworks in favour of 
one large works on a convenient site, we think the 
principle finds its vindication in the undoubted success 
of many ventures of the kind, and we are glad to 
observe that the Commissioners accepted it. Neverthe- 
less it has been thought necessary by their engineer, in a 
report to which we are about to refer, to tender a justifica- 
tion of their action, and to call attention to the fact that 
everywhere, both here and on the Continent, new gas- 
works or extensive enlargements of the old ones have 
been lately required to meet the increasing consumption 
of gas. eege | it was wise to refer to these facts in a 
report which will be presented to men unfamiliar with 
the present position and prospects of the gas industry, 
for among the non-technical majority of the public there 
prevails an unaccountable but nevertheless widespread 
distrust of the substantialty of the prosperity of gas 
undertakings. It is now, however, rather late in the day 
to attempt to convince the Edinburgh public of the 
unwisdom of expending large sums on gas supply, for the 
ground for new gasworks was purchased last year, and 
operations have already been commenced thereon. 

The Gas Commissioners of Edinburgh and Leith show 
a strange mistrust of the services of consulting engineers, 
and have preferred to send deputations from their own 
body to view and report on representative gasworks in 
Great Britain and on the Continent to the simpler and 
more rational expedient of accepting forthwith the 
advice of those engineers who have devoted the best 
years of a lifetime to the study of gasworks construction 
and practice. We notice that one of the Commissioners 
demurred at the payment of the travelling expenses of 
the deputations by the Corporations, and had he done so 
solely on the ground that it would have been more 
economical and more satisfactory to obtain at equal or 
less cost the best expert advice, we should have been pre- 
pared to concur with his view. As it is, a number of 
worthy men, of the most diverse callings, have proceeded, 
aided only by the advice of their resident gas engineer, to 
sit in judgment on plans and works which cost some of 
our ablest engineers years of patient thought and labour ; 
and from vague impressions of various gasworks, gleaned 
during a series of hurried tours, ‘‘ personally conducted” 
by the engineer aforementioned, they will now assist him 
in preparing plans for the new works. Fortunate, 
indeed, is it for the lighting of Edinburgh, that Mr. W. R. 
Herring, the resident gas engineer, is a man of ability, 
and possessed of an individuality which will help him to 
override the more disastrous aberrations of some meddle- 
some persons who accompanied him on his tours. A 
report prepared by him from the sectional reports of the 
four deputations which went touring last summer is in 
our hands, and confirms our belief in the general sound- 
ness of his views on gasworks construction. If he is 
given a free hand in the erection of the new works, the 
latter, though perhaps not ideal, should prove perfectly 
satisfactory. 

The site chosen for the new works is at Granton on 
the Firth of Forth. In addition to harbour accommoda- 
tion, the works will be provided with railway connections 
with both the North British and the Caledonian systems. 
Unrivalled facilities for the cheap and rapid transport of 
raw materials and by-products have therefore been 
secured. The works will be laid down in separate 
sections, each of which will be complete in itself, and 
be capable of producing 6,000,000 cubic feet of gas per 
diem. Three such sections will replace the existing 
works, but the land acquired is of a sufficiently large 
area for the erection of seven sections, which will serve 
to meet the demand for gas until forty-five years hence, 
provided the consumption does not increase at a ter 
rate than during the past decade. The scheme for the 
works which Mr. Herring recommends to the Commis- 
sioners is set out in the report which he has prepared ; 
and as the latter presents a useful epitome of the main 
features of modern gasworks construction, we propose to 
discuss it somewhat fully, in the hope that other gas 
engineers may profit by an exposition of Mr. Herring’s 
views. We have read the report with much interest, 
but our pleasure has been marred, we regret to say, b 
the atrociously bad grammar and composition whieh 
pervade it. 

Commencing with the carbonising plant, Mr. Herring 
states that there are three methods of carbonising in 
vogue—viz., by means of (1) horizontal retorts with 








manual stoking, (2) horizontal retorts with machine 
stoking, and (3) inclined retorts. Of these he rightly 
discards the first method as obsolete, so far as large 
works of modern construction are concerned. The choice 
lies between fhe second and third classes. Machinery 
for stoking horizontal retorts was in extensive use before 
the inclined retort system had passed out of the ex- 
perimental stage. Many engineers are so satisfied 
with the advantages which mechanical stoking affords 
that they have no inclination to experiment with 
inclined retorts, despite the great success which has 
attended their adoption in several instances. The con- 
servative instincts of gas managers of the generation 
which is now passing away were severely tried when 
the exigencies of strikes, and the lessons of the balance- 
sheets of a few bad years, compelled them to admit 
stoking machinery, and thus check the alarming increases 
which their wages accounts exhibited. Many of the 
present generation of gas engineers display a similar 
antipathy—or, perhaps we should say more correctly, 
apathy—towards inclined retorts. We are glad to see 
that Mr. Herring is of a more advanced school, and 
advises the erection at the new Granton Works of 
inclined retorts only. He points out that in every case 
where new works or extensions are being carried out on 
the Continent, only inclined retorts are being installed. 
The new municipal gasworks in Vienna will shortly 
boast of 1620 inclined retorts—a number about sufficient 
to make as much gas as is now consumed in Edinburgh. 
English gas engineers, except in a few noteworthy cases, 
have continued even to the present day to erect 
new settings of horizontal retorts. Apart from his 
pronounced distrust of novelties, the typical English 
gas engineer objects to inclined retorts, because a 
heavy royalty is claimed by the owners of the 
patents for the system, and because they need in 
the first instance an intelligent adaptation to the 
particular class of coal which they are called upon to car- 
bonise. It must be confessed that certain popular gas 
coals flux during carbonisation to such an extent that 
they creep to the lower end of inclined retorts. How- 
ever uniform may have been its disposition on the 
bottom of the retort immediately after charging, such 
coal will subsequently flux into a heap at the lower 
mouthpiece, and be imperfectly carbonised. These coals 
may, according to Mr. Herring, be used in inclined retorts 
if they are first mixed with coals which do not flux. He 
prefers, however, to select for gas making non-fluxing 
coals only, of which there is an ample supply. It is, 
however, necessary, even when proper coals are chosen, 
to ascertain that the retorts are set at the most suitable 
angle, and that the coal enters the mouth of the retort 
with the requisite impetus for its deposition in an even 
layer on the bottom of the retort. The most suitable 
angle for the retorts is one rather lessthan the maximum 
angle of repose of the coal. The angle of repose varies 
from about 29 deg. to 34 deg. with different classes of 
coal, and it is therefore desirable, before erecting a 
number of inclined retorts, to ascertain by aid of an ex- 
perimental setting the most suitable angle for the class 
of coal which will be dealt with. Mr. Herring proposes 
to follow this judicious course at Edinburgh, as the 
Scotch coals used there have not hitherto been car- 
bonised in inclined retorts. He recommends the erection 
of an experimental setting at one of the old works, 
in order that the necessary data may be ascertained 
before the first retort-house at the new works is ready 
for the reception of the settings. 

Mr. Herring sets out some of the more obvious advan- 
tages of inclined retorts over horizontal retorts. He was 
formerly in charge of the Huddersfield Gasworks, and 
introduced inclined retorts there, with the result that 
carbonising wages were reduced from £8388 to £5863. 
Had the horizontal retorts which were displaced been 
stoked by machinery, the saving in wages on the intro- 
duction of inclined retorts would, however, have been 
very trifling. All the advantages of inclined retorts do 
not, however, find expression in the wages sheets. The 
inclined lend themselves more readily than horizontal 
retorts to the mechanical transport of the coal, which 
may, by means of suitable conveyors, elevators, hoppers, 
measuring chambers, and charging shoots, be broughi 
without the direct aid of manual labour from the collier 
or truck into the interior of the retort. The necessary 
machinery for the purpose is considerably lighter than the 
mechanical stokers and conveyors which are employed 
for charging horizontal retorts. The mechanical appli- 
ances for charging inclined retorts have not as yet 
assumed stereotyped forms, and every gas engineer who 
adopts the system introduces modifications. In time 
the better of these will doubtless become crystallised in 
well-recognised devices, but there is at present scope for 
many improvements in detail, and Mr. Herring describes 
several appliances by which he hopes to place the 
Edinburgh plant in advance of existing installations. 
We shall watch the behaviour of these appliances with 
interest. Apart from the facilities inclined retorts afford 
for the use of coal-transporting machinery, the initial 
cost of installing the system should be considerably less 
than the cost of settings of horizontal retorts and stoking 
machinery. The area occupied by the inclined retorts is 
usually less for a given carbonising capacity, but this 
factor is affected by the length of the retorts in both 
cases. In this country horizontal retorts are almost 
universally about 20ft. in length, and have a mouthpiece 
at each end. On the Continent horizontal retorts about 
10ft. in length, and with only one mouthpiece, are the preva- 
lenttype. Similar differences between the views of English 
and continental gas engineers with respect to the most 
suitable lengths of inclined retorts are noticeable. Mr. 
Herring intends to adhere to the long retorts in the new 
settings at Edinburgh, notwithstanding the fact that 
inclined retorts on the Continent, and at places in this 
country where the continental models have been closely 
followed, do not exceed 13ft. in length. The long retort 
eftects so great an economy in capital outlay, and in 
carbonising wages per ton of coal charged, that it is well 





worthy of the little extra trouble and care involved in 
the erection of the settings in order to secure a uniform 
heat throughout its length. We are glad to observe that 
Mr. Herring has not servilely accepted the continental 
plan of using short inclined retorts—a plan which is a 
natural sequence to the continental practice with regard 
to horizontal retorts. 

It has already been indicated that the transport of 
coal from the collier or railway trucks to the retort should, 
if possible, be effected wholly by mechanical appliances. 
The conveyance of coal from the collier or railway trucks 
to the retort-house by manual labour will usually cost at 
least 6d. per ton; and if the coal has to be first brought 
into stock on the works, and picked up again for 
delivery to the retort-house, the labour and cost are 
duplicated. Mechanical appliances will handle the 
coal at one-sixth the cost, and therefore there is an 
ample margin for interest and depreciation on a large 
outlay on such appliances. On the gasworks, as else- 
where, labour becomes more expensive, while capital 
becomes less costly, year by year, and consequently 
mechanical appliances for handling coal are now used in 
every well-controlled gas undertaking. Needless to say, 
Mr. Herring proposes that Edinburgh shall be well 
equipped in this respect, and he quotes figures in support 
of his propositions which should make converts of the 
canny Commissioners to his views. 

Coke cannot be so satisfactorily handled by machinery 
as coal, because in virtue of its gritty nature, assisted by 
the excess of water used in quenching, it rapidly wears 
away the ordinary conveyors and elevators. This is a 
common experience. One of the chief sources of annoy- 
ance with carburetted water-gas plants as ordinarily 
equipped is the frequent failure of the coke elevators. 
Mr. Herring proposes to let the coke fall from the retorts 
into hopper wagons travelling on rails, and then to quench 
it and run the wagons on to an overhead gantry, whence 
the coke could be discharged into railway trucks beneath 
or on to the ground. The scheme is perfectly feasible, 
and should save much labour. 

Perhaps the most pleasing feature of the inclined retort 
system is the ease with which the retorts are drawn. 
As soon as the lids of the retorts are opened, a slight 
touch of the rake is sufficient to cause the coke to fall 
from the lower mouthpiece. The coke rarely discharges 
itself automatically when the lids are opened, because the 
angle at which the retorts are set is less than the maximum 
angle at which coke will remain in a state of repose ; but so 
soon as the mass of coke is set in motion by means of a 
rake, the whole of it forthwith rushes out of the retort. 
There is therefore no need for drawing machinery, such 
as is employed for discharging the coke from horizontal 
retorts. The ease with which inclined retorts are drawn 
is alone a sufficient advantage to give them precedence 
over horizontal retorts, and there is no doubt that the 
adoption of the system at Edinburgh will be justified by 
the economies which it will effect. 

In English gasworks the gas is usually cooled by the 
simple exposure of a large number of pipes through which 
it is passing to theatmosphere. The defects of such a con- 
densing plant are the large area it occupies, and the neces- 
sary variation of its efficiency with variations in the 
atmospheric temperature. Except in very cold weather, 
however, these atmospheric condensers cool the gas 
gradually, and do not impoverish it by condensing those 
vapours to which common coal gas owes no small pro- 
portion of its illuminative value. On the Continent, 
water is commonly used as the cooling medium. In 
those places where severe changes of temperature are 
experienced, and the condensing plant must needs be 
under cover, the water condenser undoubtedly is very 
properly employed. Large mains in the retort-house 
permit the gas to travel slowly and deposit much of the 
tarry matter which passes on to the condensers where 
the retort-house mains are of small area. Nevertheless, 
mains of large size cannot displace the atmospheric con- 
denser, of which the proper position is outside the retort- 
house, though they relieve it, and permit a considerable 
reduction of its length. Mr. Herring proposes to lead 
the gas direct from the retort-house mains to a water- 
tube condenser. So long as the temperature of the water 
in this apparatus is carefully and intelligently controlled 
all will be well; but English gas managers who have tried 
condensers of this type usually complain that the men in 
charge are apt to let the temperature of the water fluctuate 
severely, and thus endanger the quality of the gas. 
There is ample space for the erection of atmospheric 
condensers at the new Granton works, and we think they 
might advantageously have been used in place of 
water-tube condensers. The latter are popular on the 
Continent, but do not commend themselves to us for use 
here. Another apparatus, however, the Pelouze and 
Audouin tar extractor, which is employed st almost all 
continental works, is, we think, well worthy of importa- 
tion. It is essentially a dry scrubber, the acting surface 
of which varies in extent automatically with the amount 
of gas passing through it, so that the scrubbing action is 
uniform under all conditions. We are glad to see that 
Mr. Herring proposes to give this apparatus a trial at 
the new works. 

The highly efficient washer-scrubbers, of which there 
are two or three well-known makes, differing but little in 
essential points, relieve the modern gas manager of two 
burdens which frequently worried his predecessors, viz., 
weak ammoniacal liquor, and the presence of consider- 
able quantities of ammonia in the gas which has passed 
through his scrubbers. Mr. Herring quite properly 
recommends the useful ‘‘ washer-scrubber” for the new 
works. Wedo not think an imperfect exposition, which 
he gives, of the principles which underlie the washing of 
gas for the removal of ammonia, and the partial removal 
of sulphuretted hydrogen and carbonic acid, will be of 
much service to those to whom his report is addressed. 
The chemistry of the washing process is not so simple 
as it seems at first glance, nor is it capable of brief ex- 
planation to persons unfamiliar with the subject. The 
removal of cyanogen and its compounds from coal gas 
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as ordinarily practised is a special modification of the 
washing process. It may be carried out in the ordinary 
washer - scrubbers by adding to the scrubbing liquor 
salts of iron, but convenience—and in some schemes the 
evasion of certain patent rights—makes the use of a 
distinct washer for cyanide extraction an advantage. 
Provision is being made for cyanide extraction at the 
Granton works, though it is not explained what will be 
the process employed. Mr. Herring states that the 
yield of “‘ this product’’—which by the context may be 
“‘eyanide compounds” or something yet more vague, but 
is probably potassium cyanide, though that compound is 
nowhere named by him—varies considerably with the 
coal; English coal yielding 2 lb. to 4 1b. per ton of coal, 
and Scotch coal a greater amount. We should like to 
be assured that the considerable variations are actually 
due to the coals, and not merely to differences in the 
processes employed for the extraction of the cyanide. 

It is difficult to deal adequately in a small space with 
the problems which the purification of gas presents. Mr. 
Herring examines fairly thoroughly the mechanical aids 
to the filling and discharging of purifiers. He does not 
favour the three-floor purifying house, which on paper 
seems such an admirable design. The upper floor is used 
for storing the purifying materials, which are raised to it 
by means of elevators. The materials are thrown down 
flexible shoots to the purifying vessels on the middle floor, 
and are distributed evenly on the grids by the man in 
charge of the free end of the shoot. The purifiers are 
emptied through holes in their bottoms, and the spent 
materials are received in trucks on the ground floor. 
The scheme instinctively commands admiration, but 
unfortunately, the first cost of the expensive three-floor 
house is so heavy that the crudest arrangement of the 
purifiers, and filling and discharging entirely by manual 
labour, ultimately prove cheaper. Mr. Herring recom- 
mends a compromise between the three-floor house and 
purifiers in the open. He intends to place his purifiers 
on the ground level in a light shed, and to store materials 
on an upper floor, to which they will be raised by means 
of an elevator. He obtained from a continental works a 
suggestion for an apparatus for discharging the purifying 
material into railway wagons alongside the purifier. He 
is at present elaborating a scheme for thus discharging 
the material from the Granton purifying vessels, and 
thereby he hopes to save some of the cost of discharging 
solely by hand. 

Both lime and oxide of iron are to be used at the new 
works, but it is not very clear from Mr. Herring’s report 
in what manner he intends to work with these materials. 
He discusses the schemes for re-burning fouled lime, and 
discards them as useless for his purpose, because the 
lime will be, when fouled, “ not only in the form of a 
carbonate, which is alone suitable for re-calcining, but 
also in the form of many of the sulphides of lime, which 
on re-burning would become so much inert material in 
the mass.” Parenthetically we may observe that re- 
burning does not necessarily convert the sulphides into 
inert material, though when improperly conducted it fre- 
quently does so. But if oxide of iron is to be used in 
conjunction with lime, why need any considerable pro- 
portion of the lime be discharged from the purifiers in 
the form of sulphides? Ié is perfectly practicable, and 
likewise economical, to run purifiers at a large works 
situated as those at Granton will be in such a manner 
that the bulk of the fouled lime is in the state of 
carbonate, and can readily be re-burnt to caustic lime. 
Whether the re-burning process is economical depends on 
the first cost of new lime in the neighbourhood, and 
no doubt Mr. Herring might have been justified in 
rejecting it on such grounds. He, however, discards it, 
because he considers it is inefficient, and we are there- 
fore disposed to surmise that he has not clearly grasped 
the principles on which it is based, nor studied any well- 
managed existing installations of spent-lime burners. 

Why does Mr. Herring make no mention of Weldon 
mud as a substitute for oxide of iron? The majority of 
the numerous gas managers who have given this 
material a fair trial would not wish to revert to oxide of 
iron, and in many cases its introduction has effected a 
great reduction in the cost of purification. Surely Mr. 
Herring cannot be ignorant of these facts, and surely 
some of the works visited by the deputations of the 
Commissioners must have had Weldon mud in use. If 
the Edinburgh gas is in future to be brought to as 
high a degree of purity as metropolitan gas, as seems 
to be hinted at in the report, it behoves Mr. Herring to 
look carefully into the principles which govern gas purifi- 
cation, and not to regard the subject as merely a matter 
of moving so many tons of material in and out of the 
purifiers at more or less frequent intervals. Mr. Herring 
does not favour gasholders constructed with the open 
trellis-work girders, which impart so light an appearance 
to modern German guide framings, though he pays a 
tribute to the elegance, high finish, and good workman- 
ship of the German structures. Works are to be erected 
at Granton for the manufacture of sulphate and other 
salts of ammonia from the ammoniacal liquor; but the 
erection of a tar distillery is not contemplated at present. 
In my matter we think Mr. Herring’s views are perfectly 
sound. 

The concluding portion of the report deals with public 
lighting. Edinburgh uses electric arc lamps freely in its 
main thoroughfares; but elsewhere antiquated gas 
lanterns with small burners, designed to consume a far 
richer gas than that now supplied, prevail. The re- 
sult of this injudicious arrangement is that Edin- 
burgh, as a whole, is one of the worst lighted cities in 
the world. So thought a recent Commission of the 
Paris Municipality, which visited the chief cities of 
Europe to compare their public lighting arrangements. 
The electrically-lit cities, Munich, Milan, and Edin- 
burgh, were said by the Paris Commissioners to 
have a most brilliant appearance, especially in those 
parts commonly visited by the foreigner. But Berlin, 
Hamburg, and many towns of North Germany, and toa 


Anent these, the Commissioners remarked :—‘‘ These 
towns, by restricting the use of electricity, and extending 
incandescent gas lighting, have found the best means, 
in the present state of science, of solving the problem of 
carrying out public lighting well and cheaply.” Mr. 
Herring quotes from the Paris report, and recommends 
the abolition of the present inefficient gas lanterns and 
burners in Edinburgh, and the erection of suitable 
lanterns and incandescent burners wherever the change 
is practicable. By these means Edinburgh may in the 
near future become almost as well lighted as Berlin, 
which is now a model to the world of efficient street 
lighting. In that city no fewer than 32,000 incandescent 
gas street lamps are employed. 

Before closing our remarks on the most interesting 
report which it has been our pleasure to review, we may 
observe that no mention is made in it of enrichment pro- 
cesses. We presume, therefore, that the Edinburgh and 
Leith Commissioners will rely on the richness of Scotch 
coals to produce gas of reasonably high illuminating 
power. 





THE POSITION OF ENGINE-ROOM ARTIFICERS. 

In a series of articles we have dealt with the duties 
of naval engineers, something may now be said 
concerning the artificer engineers and engine-room arti- 
ficers. Hitherto, the duties pertaining to the chief engi- 
neer of a big battleship, or first-class cruiser, have been 
dealt with, but it must be clearly understood that ina 
minor way similar duties are performed in all vessels, 
big or little, whether the chief engineer for the time being 
be a fleet, staff, or chief engineer, engineer, or assistant- 
engineer, artificer engineer, or an humble engine-room 
artificer ; for the steam manual issued by the Admiralty 
for the instruction and guidance of the naval engineers 
makes no distinction or difference in the grade of officer 
to whom its instructions apply. But we will quote the 
regulation, page 5, paragraph 8, of ‘‘ Steam Manual,” 
which states :— 

‘* Throughout the manual, unless there is something in the con- 
text or subject matter inconsistent therewith, the term ‘ Chief 
Engineer’ shall mean the officer in charge of the machinery, what- 
ever his rank may be.” 

Now, as a matter of fact, as a very considerable number 
of torpedo boats, gunboats, gun vessels, and other craft 
are under the sole charge of either artificer engineers, 
chief, or engine-room artificers, we need make no 
apologies for the inclusion of these ratings in our articles 
dealing with the naval engineers as a class. We may 
also state that in the naval estimates for this year, the 
increase to the number of engineer officers includes the 
artificer engineers. 

In referring to what we may term this artisan branch 
of the naval engineer corps, we include the recently 
promoted artificer engineers and the engine-room arti- 
ficers, but we must not be understood to use the word 
in an invidious sense, for we are fully cognisant of the 
onerous duties which have been thrust upon the shoulders 
of these men during the past few years, duties additional 
to those of a purely mechanical nature which they were 
originally intended solely to perform. In fact, we want 
it to be clearly understood that the senior men of the 
artisan ratings are practically interchangeable with the 
engineers, so far as purely professional duties are con- 
cerned, and that they approximate most closely to the 
engineers of the mercantile marine. So that no dis- 
respect is intended to these useful public servants when 
we have occasion to use the word artisan in contradis- 
tinction to the term engineer in thé following portion of 
this article. 

It has been pointed out in former issues that the naval 
engineer, with a few exceptions, is educated and trained 
at Keyham College, but with the class we are dealing 
with now, they have all been trained in the various 
engineering workshops of the country, either as fitters, 
turners, boilermakers, engine smiths, coppersmiths, or 
patternmakers—not many of the latter—and are only 
recruited for the Navy after having served a legitimate 
apprenticeship to one of the foregoing trades. Before 
entry to the Navy is obtained a practical test of efficiency 
is imposed, which on the average takes the candidate 
about thirty hours to perform. This test job is by 
no means difficult, and should be easily encoun- 
tered by any bond fide journeyman fitter or boiler- 
maker; but, sad to relate, not more than 25 per cent. of 
the candidates sent up by the recruiting officers succeed 
in passing the test satisfactorily ; and when it is remem- 
bered that the recruiting officers are professional men, 
with a full knowledge of the requirements of the service, 
we are disposed to ask if the time has not arrived when 
some other method of getting these men ought not to be 
tried. But we shall return to this phase of the question 
in a moment. 

Up to the period of the passing of the Naval Defence 
Act, the Admiralty found little difficulty in securing the 
services of a sufficient number of capable mechanics to 
fill the engine-room ratings, as the expansion of the Navy 
up to that time had been normal; but with the passing of 
that Act, work in the various shipbuilding yards and 
engine shops of this country received an impetus the 
effects of which, not only turned out ships for the Navy 
quicker than they could be manned, but it also had the 
effect of damming several streams through which these 
artisans had trickled to the recruiting stations of the 
service. A fillip was given to the engineering trade 
generally ; wages went up, and overtime was soon being 
worked in all the marine shops in Britain. But with the 
increase of wages in the country generally, no increase 
was made in the pay of the artisans required for the 
engineering department of H.M. service; consequently, 
in 1892, so pressed were the authorities for engineers 
and artificers, that the utterly foolish, nay, iniquitous, 
course was pursued, of reducing engine-room complements 
by 80 per cent., so that a miserable show—on paper— 


— 


and, thanks to the attitude adopted in these pages, ang 
to parliamentary criticism, the complements in some of 
the large igo 6 have beenincreased. Since 1892, in 
spite of Mr. Goschen’s optimistic remarks when intro. 
ducing the Navy Estimates, the recruiting of engine-room 
artificers has been going from bad to worse, and all 
varieties of tricky resorts have been tried wherewith to 
catch capable mechanics for this particular rating. But 
all to no purpose. For, as in 1892, to such straits are 
the Admiralty driven to get men, that they have actually 
issued instructions to the examining officers at their 
respective depdéts that the qualifications of candidates are 
no to be too keenly scrutinised, and that such candidates 
when entered are to be “technically instructed” /si¢) 
in the reserve shops, &c.—see our issue for March 10th, 
page 241. In plain language these instructions mean, 
that candidates who hitherto have been rejected as unfit 
forthe Navy aretobeenteredand “technically instructed” 
after they have joined the Navy. What this technica] 
instruction will amount to, anyone acquainted with the re. 
sources of the steam reserves at our naval ports will under. 
stand; for no ‘technical instruction” is possible other 
than that given to every acting engine-room artificer who 
has joined the service since this class was first introduced 
in the Navy. In the ordinary mundane affairs of this 
planet experience is generally supposed to give poor 
mortals wisdom, but that ‘sweet little cherub that sits 
up aloft” to administer the affairs of poor Jack, not 
being mortal, cannot be expected to come under this 
universal law; hence this tinkering and blundering with 
one of the simplest problems that any business man can 
be called upon to face. Since 1883, when the last rise in 
pay to these artificers took place, a complete change has 
come over the engineering industry. Wages are higher 
generally by 20 per cent., the conditions of employment 
are better than they used to be, and altogether a quicken- 
ing has taken place in the lives of our mechanics, which 
operates aginst the steady competent workman burying 
himself in the Navy, where the conditions, under the best 
of circumstances, are never equal to the solid comfort to 
be obtained on shore. These changes have not yet been 
fully grasped by the authorities at Whitehall, or else the 
starting rate of pay of an artificer would never have been 
left for sixteen years at a figure much below the minimum 
paid in the London district, where there are no war or 
climatic risks, or chivying about by every gold-laced 
officer who has esthetic objections to the smell of 
lubricating oil. There is also another side to this 
question of recruiting, which we are afraid their 
lordships have not duly noticed or taken into 
account; and that is, that with the rapid expansion 
of the Navy, and the necessarily large increase in 
the personnel, the field from which artisans have been 
drawn has got much smaller, due to the totally changed 
conditions of methods of production. Ten or fifteen 
years ago, the average fitter in this country was an all- 
round man. He had, in serving his apprenticeship, more 
opportunities of getting a thorough grasp of his trade 
than has the average fitter or erector of to-day. This 
is an age of specialists, and in the engineering trade the 
machinist, as a specialist, reigns supreme. It is only a 
comparative few, and these under exceptional circum- 
stances, that are now trained as were the fitters and 
boilermakers of two decades ago. Therefore, unless the 
Admiralty speedily determine to train their own engine- 
room artificers in the same way that they contemplate 
training their own shipwrights, their efforts to recruit 
capable mechanics from amongst those who can still lay 
claim to that title will prove ineffectual, unless the rate 
of pay be considerably improved, and the conditions 
generally re-arranged under which these men live, move, 
and have their being. Bearing in mind the restricted area 
from which it is possible to draw these men for the naval 
service, we have a right to ask the authorities to recon- 
sider the whole of the conditions under which these men 
serve. We imagine that there is a good deal to be desired 
in the bathing and berthing accommodation accorded 
them, and that, too, in many of the largest ships, par- 
ticularly in the first-class cruiser type, where, owing to 
their size, we should have thought no difficulties of space 
could have prevented spacious, well-ventilated bath-rooms 
and mess berths from being constructed. Pensions, too, 
want readjusting. The artificer has in this respect a 
special grievance, for his is about the only class whose 
pension is so disproportionate to his pay. 

We dwell upon these matters because we approach 
them from a purely professional point of view. With 
the advent of the water-tube boiler, higher pressures and 
high-speed engines are now universally adopted in the 
Navy, and these factors alone mean greater care and 
watchfulness on the part of those entrusted with the 
management of these floating machines. We therefore 
emphasise this point, that if there ever was a time in the 
history of our steam navy, when thoroughly efficient and 
capable engineers were required for the superintendence 
of our “ Fleet in Being,” that time is now. 

The engine-rooms of the Royal Navy are no places for 
skilled labourers unless it be as superior firemen, such 
as these new men are, whom the Admiralty contemplate 
entering. The Navy requires engineers, using the word 
in its fullest and completest sense, and if proper remune- 
ration is offered, and the treatment afterwards accorded 
such as would give little cause for dissatisfaction among 
the men concerned, we warrant that candidates will be 
found, at least for some time to come, to meet the re- 
quirements of a none too generous Navy. 








THERE is a project for reviving a handicraft which in 
former times gave great éclat to Dieppe by establishing a practical 
school of design and modelling applied to sculpture in ivory. 
Formerly the Dieppois were celebrated throughout Europe as 
ivory carvers. Both now appear to be ina state of d ence, 
insomuch that the renowned ivory industry has almost dese 

the town which was its cradle. So recently as 1866 the ivory 
trade gave occupation to 300 workmen and sixteen a 





could be made that so many ships could be commissioned 





less extent Liverpool, were considered to be well lighted. 





in a given time. This fatuous course deceived no one, 





whilst at the present moment, ree Mr. Lethbridge, British Vice- 
Consul at Caen, there are probably but two or three artiste, and 
not more than a couple of score of workmen. 
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AMERICAN PADDLE-WHEEL STEAMERS WITH 
BEAM ENGINES. 
No, XII, 
OCEAN STEAMERS., 

Tus type of marine beam engine was used on some of 
the early paddle-wheel steamers crossing the Atlantic 
and Pacific oceans, and is still to be seen in coasting 
steamers on the Atlantic. 

In 1855 the steamer Vanderbilt, of 3360 tons, was 
built at New York for Commodore Vanderbilt, and ran 
between New York, Southampton, and Havre. The hull 
was of wood, built by Jeremiah Simonson, and the 
engines were built by the Allaire Works. It was 336ft. 
long on the deck, and 49ft. beam, having no projecting 
“guards,” but only the sponsons of the paddle boxes. 
The depth was 24ft. 6in., or 32ft. 6in. from the spar deck. 
There were two separate beam engines, each having a 
cylinder 90in. by 144in., steam being cut off at half stroke. 
The paddle-wheels were 41ft. diameter, with thirty-six 
buckets 10ft. long and 2ft. wide, and made seventeen 
revolutions per minute. Steam was supplied by four 
horizontal return-tubular boilers, and was superheated in 
chambers around the base of the chimneys. The boilers 
were 28ft. 6in. long, 13ft. 6in. wide, and 13ft. 6in. high, 
carrying a pressure of 18 lb., and consuming 100 tons 
of coal per day. They had a combined grate area of 
600 square feet, and a heating surface of 18,000 square 
feet. 

The vessel was brig-rigged, and had two smokestacks. 
The see speed was 12} knots per hour, and in 1857 the 
Vanderbilt made the run from New York to the Needles 
—Isle of Wight—in 9 days 8 hours, and the return trip 
in 9 days $ hours 24 minutes. The boat could not com- 
pete, however, with those of other lines then being esta- 
plished, and on the outbreak of the Civil War in 1861 it 
was presented by its owners to the United States Govern- 
ment. 

The Pacific Mail Steamship Company had about 
sixteen of its early vessels fitted with side wheels and 
beam engines. These steamers ran from San Francisco 
down the coast to Panama, in connection with steamers 
from New York to Aspinwall, on the other side of the 
Isthmus, and they also ran across the Pacific Ocean to 
China and Japan. The Constitution, built in 1861, was 
a vessel of 3500 tons; 360ft. long, 45ft. beam, and 
31ft. 6in. deep. Its beam engine had a cylinder 105in. 
by 144in., and was fitted with the Allen and Wells ad- 
justable cut-off gear. The paddle-wheels were 40ft. dia- 
meter, with buckets 12ft. long. With passengers and 
a light cargo, this vessel could make nine to ten knots 
per hour on a coal consumption of 32 tons per day, but 
when carrying cargoes of rails for the Central Pacific 
Railway, it could only make seven to eight knots per 
hour, owing to the wheels being so deeply immersed. 

The Golden City, another of these steamers, had a 
gross tonnage of 4250, and a net tonnage of 3589. tons. 
It was built in New York, the hull by W. H. Webb, and 
the engine by the Novelty Ironworks. It was 340ft. long 
on the water-line, 364ft. long on deck, 45ft. beam, and 
75ft. wide over the guards. It was 23ft. deep in the 
hold, or 31ft. from the spar deck, and had a draught of 
17ft. Steam was supplied by Martin’s horizontal tubular 
boilers, 20ft. 4in. diameter, with five furnaces to each. 
The engine cylinder was 105in. by 144in., and drove 
paddle-wheels 40ft. in diameter, having buckets 18ft. 
long and 2ft. wide. The steamer was brig-rigged, and 
had a short smokestack 10ft.in diameter. It ran between 
San Francisco and Panama, and was lost by running 
ashore on February 10th, 1870. 

The Great Republic, of the same line, was very similar 
to the Constitution, and was 360ft. long on the water- 
line. It was built in 1866, and ran in the China and 
Japan service until 1879, when it was lost. The last of 
these vessels was the America, of 4100 tons, built in 1869. 
It was 380ft. long, 50ft. beam, and 31ft. 6in. deep. The 
engine had a cylinder 105in. by 144in., and drove over- 
hung paddle-wheels 42ft. in diameter, with buckets 
12ft. long. 

Mr. W. T. Main, in his “ Progress of Marine Engi- 
neering,” says that in stormy weather on the China route 
these engines would only make four or five revolutions 
per minute, and that the engineers had to stand by and 
help them over the centre with the starting bar. 

In connection with the ocean service of steamers with 
beam engines, reference may be made to the Goliath, a 
small steamer built in 1849, which went round Cape 
Horn. It was of 235 tons gross tonnage, and was 154ft. 
long, 30ft. beam, 51ft. wide over the guards, and 9ft. Yin. 
deep. The engine of 250-horse power, had a cylinder 
50in. by 96in. One boiler supplied the steam, and this 
boiler was in use from 1849 until 1877, when it was re- 
placed. On April 1st, 1850, the Goliath left New York 
for its long voyage, reaching San Francisco on January 
Ist, 1851. It was afterwards lengthened 44ft., and ran to 
ports on the Pacific Coast—from Portland on the north 
to San Diego on the south. In later years, however, it 
was shortened 44ft., and was then put in service asa 
tug-boat on Puget Sound. ; 

Steamers somewhat similar to the Pacific liners, but 
of smaller size, were employed in the Atlantic coasting 
service. The El Dorado, built in 1851 by Thomas 
Collyer, ran between New York and Aspinwall—Isthmus 
of Panama—and later between New Orleans, Havana, 
and Aspinwall. It was 225ft. long on the water-line, 
235ft. over all, 31ft. beam, and 21ft. deep in the hold. 
It had no guards. The two return-flue boilers had a 
heating surface of 3838 square feet, and a grate area of 
143 square feet. The working pressure was 201b. per 
Square inch. There were two separate engines, each 
having a cylinder 50in. by 120in., the steam being cut off 
at 5ft. The wheels were 29{t. 4in. diameter, and had 
thirty buckets 8ft. 10in. long, and 2ft. wide, the dip of 
the wheels being 5ft. The rig was that of a barquentine. 

The Black Warrior was another boat built by Collyer, 
and was fitted with an engine built by the Allaire Works, 
having a cylinder 65in. by 132in. The steamer was 225ft. 





long on the keel, 37ft. beam, and 18ft. deep in the hold. | 
It was rigged as a barquentine, and had one funnel. | 
This vessel was built in 1852, and ran between New | 
York and Mobile, and New York and New Orleans, but | 
was wrecked February 20th, 1859. 

We now come to a somewhat noted coasting steamer | 
of this class, which is still in service. This is the Old | 


Dominion, one of the last remaining paddle-wheel | 
steamers built on the lines of a sea-going steamer, having | 


the vessel a regular sea speed of 22 knots, though a speed 
of 13} knots can easily be made. 

Mr. H. A. Bourne, the president of the company, states 
that the Old Dominion is one of the most successful ships 
that the company has ever owned. It has been in con- 
tinual service during the entire twenty-six years of its 
life, making weekly trips of 450 miles each way, with five 
stops or landings on each passage. It has not been laid 
up, on the average, more than two weeks per year. The 


a large freeboard, and guards, but only sponsons at the | appearance of the vessel is very striking and picturesque 
| to nautical eyes, and the fact that it represents a type 
| that is now practically obsolete gives it additional in- 








| were, in general, similar to ordin 


| projecting decks or guards. 
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“BAY STATE” 


Fig. 54 


paddle-boxes. It belongs to the Old Dominion line, and 
runs between New York and Richmond—Virginia, this 


being a favourite passenger route. The vessel is of iron, | 
and was built at Wilmington, Delaware, in 1872. It is) 
250ft. long over all, and 42ft. beam, with a depth of hold | 
There are two principal decks, with a ‘‘joiner”’ | 
deck 8ft. high, and another saloon on top of the 


of 21ft. 


joiner deck. The light draught is 10ft., and the loaded 
draught 14ft. 
passengers and 50 steerage passengers, while the hold 
has a capacity for 1200 tons of cargo. 


| forward of the paddle boxes. 
| large for the traffic of that time, and later on it was run 
|on Long Island Sound by the Bay State Line, which is 
| now the famous Fall River Line. 
| Webster was built for the Boston and Bangor Line, and 
| after thirty years’ service it was purchased by a Canadian 
| steamboat line, in 1884, and taken to the St. Lawrence 


There is accommodation for 100 saloon | 


terest. All the modern vessels of this line are screw 


| steamers. 


All the ocean and coasting steamers above mentioned 
sea-going steamers, 
having a high freeboard for the whole length, and a low 
superstructure, while most of them were without the 
The class of steamer 
already described as being used for inland navigation, 
however, has been introduced also for coasting service, 
and is still in use in such service. These latter steamers 
have a lower freeboard and a higher and more con- 
spicuous superstructure extending out upon wide pro- 
jecting guards. They are naturally patterned more after 
the deep-draught boats of the Sound than the light- 
draught boats of the river service. 

An early example of a coasting steamer of this class 


| was the State of Maine, built at New York in 1848, to 


run on the Atlantic Coast and the Penobscot River, 
between Boston and Bangor. It wasa vessel of 806 tons, 
236ft. 10in. long, 31ft. 6in. beam, and lift. 2in. deep. 
The engine cylinder was 54in. by 132in., and steam was 
supplied by the return-tube boilers placed in the guards 
The vessel proved too 


In 1854 the Daniel 


River, where it is still in service, under the name of the 


| Saguenay. 


A good example of the modern boats of this class and 


| in this sort of service, is the Portland, which belongs to 
| the Portland Steamship Company, and runs between 


Poston and Portland—see the map, Fig. 50. The dis- 
tance is about 115 statute miles, and the steamer makes 
no intermediate stops. The average running time for 
the trip is eight hours twenty minutes, and the ordinary 
service speed is 14 miles per hour. The maximum trial 
speed of this steamer is 15 statute miles per hour. 

The Portland was built in 1890 by the Bath Shipbuild- 
ing Company. It is 287ft. long over all, 275ft. long on 
the water-line, 42ft. beam on the water-line, and 68ft. 
wide on the guards. The hull is 15ft. 6in. deep, with an 
average draught of 10ft. 8in., and the total height from 
the keel to the top of the pilot house is 42ft. The super- 




















Fig. 55-NEW YORK PADDLE-WHEEL FERRYBOAT WITH BEAM ENGINE, THE COMMUNIPAW 


The engine is of the beam type, working under low | structure has two decks above the mainneck. The loaded 
pressure, and has a cylinder 75in. diameter and 11ft.| displacement gross tonnage is 2283 tons, and the net 


stroke, the poppet valves of which are worked by the | tonnage 1517 tons. 


Winters cut-off gear. The beam is of the usual skeleton 


The vessel cost about £50,000. 
The beam engine was built by the Portland Company, 


form, having one end attached by links to the crosshead, | and develops from 850 to 1000-horse power. Its cylinder 
while the other end carries the vertical connecting-rod | is 62in. diameter and 12ft. stroke, the balanced poppet 


27ft. long, driving a crank shaft 174in. diameter. 
with buckets or floats 12ft. long and 8ft. wide. 


The | 
paddle-wheels are of the feathering type, 29ft. diameter, | 
Steam is | 


valves of which are operated from excentrics having a 
throw of 9in. The Sickles adjustable cut-off gear is used. 
The beam is 28ft. 10in. long, and 11ft. 10in. deep at 


supplied by the two wagon-top boilers which were put | the middle, and weighs 21,000 lb. The connecting-rod 


in when the ship was built. Each has two furnaces. 
The total grate area is 280 square feet, and the total 
heating surface is 10,000 square feet. These boilers were 
orginally intended to carry a pressure of 35 lb., but the 
vessel now has a certificate permitting a pressure of 
45 1b. The fuel is chestnut and pea coal, and the fuel 
consumption in regular service is 2 lb. per indicated 





horse-power per hour. The engine runs normally at 
eighteen to twenty-one revolutions per minute, giving 


is 24ft. 7iin. long, and drives a shaft 16}in. diameter. 
The paddle-wheels are 35ft. diameter and 7ft. wide, with 
an immersion of 4ft. The wheels make fifteen revolu- 
tions per minute, and each wheel has twenty-six fixed 
floats or buckets, 7ft. 6in. long and 2ft. wide. 

Steam is supplied by two boilers, placed in the hold. 
They are 24ft. 73in. long, and 11ft. 6in. diameter, and 
each has three rectangular furnaces, with a round shell 
and return tubes. They have a capacity of 1000-horse 
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power. The total grate area is 183 square feet, and the 
total heating surface is 6126 square feet. The permissible 
boiler pressure is 50 Ib., but the average pressure is only 
37 lb. per square inch. The fuel used is small anthracite 
coal, of the size known as buckwheat, and the fuel con- 
consumption in regular service is 44 lb. per indicated 
horse-power per hour, or about 1} tons per hour. 

The surface condenser has 3290 square feet of cooling 
surface. Its air pump is vertical, and is worked by 
the main engine, while an independent engine drives a 
centrifugal pump for the circulating system. The equip- 
ment includes a steam windlass, steam steering gear, and 
an electric light plant, supplying current for 600 incan- 
descent lamps, electric Sak Op the search-light. 

The Portland carries 10 officers, a crew of 50 men, 
760 passengers, and 900 tons of freight. 

It is interesting to note that this line has been in 
operation for fifty-three years, and Fig. 54 shows sketch 
views of the two steamers now running. These are the 
Portland above described, of 2283 tons, and the Bay 
State, of 2215 tons. 

FERRY BOATS, 

Reference has already been made to the extensive use 
of this class of engine for the large ferry boats which are 
so numerous on the waters around New York and else- 
where. Some of the boats, however, have inclined 
direct-acting single-cylinder engines of enormous length 
of stroke, while many of the latest double-deck ferry 
boats have screw propellers at each end. These latter 
have projecting guards, like those of the paddle boats. 

An example of a beam-engine ferryboat is the New- 
burgh, of the West Shore Railroad. Fig. 55 shows a 
New York ferry boat of the same type as the Newburgh. 
This is the Communipaw, of the Central Railroad of 
New Jersey, carrying passengers and vehicles across the 
Hudson River. It is 193ft. 6in. long between perpen- 
diculars, 205ft. long over all, 36ft. beam, and 65ft. wide 
over the guards, with a depth of 13ft. 4in. It has a gross 
tonnage of 1053 tons, and a net tonnage of 797 tons. 
The boiler is 10ft. 6in. diameter, and 33ft. long, with two 
furnaces, and this supplies steam to a beam engine having 
a cylinder 50in. by 120in. The paddle-wheels are 21ft. 
diameter, and 84ft. wide. All these vessels have a super- 
structure extending nearly the whole length of the deck, 
with passenger cabins over the guards, and two covered 
roadways for vehicles between these cabins, the 
roadways being separated by the narrow partitioned space 
occupied by the engine, smokestack, &c. There is a 
pilot house at each end of the roof of the superstructure 
and a rudder at each end of the hull, the bow rudder in 
either direction being fixed by a pin operated from the 
deck. In this connection it may be of interest to refer 
to similar engines on the huge railway ferry boat Solano, 
which ferries the trains of the Southern Pacific Railway 
across the Straits of Carquinez, twelve miles from San 
Francisco. This great steamer is 424ft. long and 116ft. 
wide, with four lines of rails, accommodating twenty-four 
passenger cars, 60ft. to 65ft. long, or forty-eight freight 
cars, 33ft. long, and the locomotives of the trains. The 
hull is of wood. There are two engines, one to each 
paddle-wheel, both engines being on the centre line of 
the hull, and the shafts being about 16ft. apart centre to 
centre fore and aft. The length of the trip is about 
two miles, and the time occupied is less than ten minutes 
from the stopping of the train at one side to its starting 
again on the other side. The current runs at about 
eight miles per hour, but the boat is readily handled by 
means of the two independent engines and by four 
balanced rudders operated by hydraulic machinery. The 
dimensions of this craft and its engines are as follows :— 


Tengthondeck ... ... ... « 424ft. 
Length between perpendiculars 406ft. 
OD as heey Sue. ds: tase “as 64ft. 
Width over guards . 116ft. 
Draught, loaded ... 6ft. Gin, 

Se 5ft. 
Tonnage, registered ... ... ... 3541 gross tons 
Cylinders, one to each engine ... 5ft. x 11ft. 
Boilers, number soe = wes eight 


288 square feet 
19,640 square feet 
30ft. 


Grate area Sota 
Heating surface ... ... eas 
Paddle-wheels, diameter ... ... ... ... 
Do. number of buckets ... .. 24 
Do. size of buckets er ee 
H.P. of engines ae 2000 H.P. 








A NEW OIL MOTOR. 


Some successful experiments have recently been carried out 
on the Thames at Teddington by Mr. J. F. Walters with a 
launch fitted with an oil engine of new design, the invention 
of Mr. C. H. Bryant, of Chiswick. We have had an oppor- 
tunity ofinspecting this. The engine, whichis extremely simple, 
possesses some interesting features. It uses the common oil of 
commerce, of such a high flash point that a lighted match can 
be held just above it and quenched in it without ignition 
taking place. Fig. 1 of our illustrations shows a section 
through a portion of the engine, which consists essentially of 
the following constituent parts—an ordinary jacketed 
cylinder and piston and a combustion chamber. It is in this 
latter, which is of special construction, where the novelty of 
the motor lies. Mr. Bryant claims to have discovered that if 
a column of air heavily charged with the ordinary petroleum 
of commerce—the richer and heavier the better—be brought 
into contact and compressed together with a column of pure 
air, ignition will take place at very low temperature and com- 
pression, and that instead of an instantaneous and violent ex- 
plosion, there is a comparatively slow explosion of amore gradual 
nature. By utilising the knowledge thus gained, and adapt- 
ing it to an engine, Mr. Bryant claims to have obtained a 
continuous explosion and expansion to the end of the stroke. 
The method he uses for putting his invention into operation 
is extremely simple. Fitted above the cylinder is the com- 
bustion chamber. Above this again isthe air inlet valve kept 
closed in the ordinary way by a slight coiled spring. Beneath 
the air valve opening is fixed a diaphragm A, which divides 
the upper portion of the combustion chamber in halves, 
descends into it for some one-third of its depth, and then 
turns at right angles into what is practically a mixing 





chamber B, fixed at the side of the combustion chamber. 
This it also divides into two parts, as will be seen in Fig. 2, 
which is a section on the line 2, 2, and in which the upper 
part of the cylinder is broken away showing the diaphragm 
A. The mixing chamber is provided with internal radiating 
fins C, and also with bafile blocks D, and the oil, which is 
projected into the mixing chamber by means of a nozzle E, 
passing through the diaphragm, is broken up on the baffle 
blocks into a very fine state of subdivision, is carried round 
with the air, coming down on one side of the diaphragm, and 
thoroughly mingles with it. In this condition the mixture 




















Fig. 3—BRYANT CIL ENGINE 


is sucked down by the descent of the engine piston into the 
combustion chamber F, where it meets with a column of 
pure air coming down on the other side of the diaphragm, and 
before it has time to completely mingle with this it is com- 
pressed by the return of the piston and fired. To start the 
engine a]l that is necessary is to apply a blow lamp to the 
outside of the mixing chamber, and when sufficient heat is 
attained to turn the engine round in the usual way, when it 
starts at once. When it has been running for some time the 
blow lamp may be taken away, and the engine becomes self- 
firing. It is even stated that the blow lamp is not an abso- 
lute necessity, and that the engine may be started by aay 
being turned round, the explanation being that ignition is due 
to the friction of the two bodies of air, one saturated with oil 
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in the launch, the engine consists of three independent 
cylinders placed one behind the other, the cranks of these 
being 120 degrees apart. The dimensions of the launch are 
40ft. long by 6ft. Gin. broad, and she draws with present 
machinery 30in. of water. The cylinders are 4in. diameter by 
10in. stroke, and they run at 300 revolutions per minute, at 
which speed the launch is said to be propelled at the rate of 
some nine miles per hour in still water. By the manipula- 
tion of the oil pump the revolutions can be reduced down as 
low as 50 per minute without the action of the engine being 
interfered with, and during the whole time the amount of air 
admitted continues the same. Mr. Walters has, in addition 
to the engine in the launch, another small single-cylinder 
engine worked on the same principle. This we had also an 
opportunity of inspecting, which could be done with greater 
facility owing to its not being covered in, as in the case of the 
launch. Fig. 3 shows this small engine, the simplicity of 
which is very marked. Its over-all dimensions are about 3ft. 
high by 1ft. by 1ft., and its cylinder is 4in. diameter by sin, 
stroke, When this is running at 450 revolutions per minute 
it develops three brake horse-power, and the jacket water is 
contained in a flat vessel at its side, from which the water jg 
obtained by means of the circulating pump already men. 
tioned, and to which it is at once returned after passing 
through the jacket, which it does at a low temperature. The 
oiling of the cylinder is brought about by a simple arrange- 
ment. Attached to a convenient part of the compression 
chamber is a small oil box. A fine cord goes over a grooved 
pulley on the countershaft shaft, and this causes another 
smaller pulley to revolve. Attached to the pinion of this latter 
pulley—which traverses the oil box—and revolving in it, is a 
small two-armed lever, to the ends of which are fastened 
pieces of worsted. As the lever revolves these pieces of 
worsted dip into the oil, and as they leave the surface of the 
oil they travel over a wire leading to a delivery tube, which 
thus conveys the oil to the cylinder through a non-return 
ball valve. The total weight of this smaller motor is less 
than 3 cwt. which is at the rate of some 100Ib. per brake 
horse-power. The compression is stated not to exceed 
60 lb. on the square inch, while the maximum working pres- 
sure is said to attain 220 lb. per square inch. The engine in 
the launch is contained in a covered-in space 28in. by 3S8in., 
and during the trial, which we witnessed, it worked well. 
We may add that the oil engine at present installed is stated to 
take the place of a compound steam engine of 23 indicated 
horse-power, for which the launch was originally built, and 
which would have occupied a space of some 13ft. by 6ft. 








THE LESSONS OF THE SPANISH-AMERICAN 
WAR. 

ApmikAL CoLoms read a paper on the subject indicated 
by the above heading, in the United Service Institution, on 
Wednesday, March 8th last. Of the war most of our readers 
have heard enough. Admiral Colomb’s deductions, however, 
are very important, and may concern our future welfare, so 
that we cannot afford to disregard them. Incidentally we may 
observe that the paper was exceptionally able and inte- 
resting. 

The author first discussed the probable reasons why the 
stronger Power—that is, the United States—did not follow 
the orthodox line of war, a line which, if we recollect rightly, 
Admiral Colomb has very strongly advocated more than once, 
that is to say, the watching of the enemy's fleets, having first, 
to use an American term, “located them.” This would have 
implied the sending of an American fleet into HKuropean 
waters; but it would have prevented the liability to scare 
and uncertainty that prevailed in America, and prevailed to 
such an extent that Admiral Colomb says the hampering 
influence truly assigned by Torrington to the fleet in 
being, which may attack, is exaggerated greatly, now 
that such a fleet has steam to depend 
on, instead of uncertain winds. We 
may here remark that we are a little 
surprised that Admiral Colomb did 
not say more on the absolute depend- 
ence on coal supply, and the immense 
value of coaling stations. We do not 
know all the reasons that made 
America thus act locally by opera- 
tions liable to interference by the 
attack of the Spanish fleet, insignifi- 
cant as it was in comparison to her 
own. Something, however, may be 
guessed. Admiral Colomb thinks 
that the political effect of the appear- 
ance of American ships in Huropean 
waters was dreaded. Nothing cer- 
tainly was more calculated to assist 














the Spanish in obtaining European 








support. Moreover, thescene of action 
being close to America and far from 
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and the other 
pure. Of this, 
however, there is 
no direct evi- 
dence at present 
forthcoming. The 
engine, as a fact, 
is water jacketed, 
but it is stated 
that, so low isthe 
temperature de- 
veloped, this is 
not a necessity. 
The exhaust finishes with a flame, and there is no 
deposit apparent. In the launch in question the ex- 
haust takes place over the water coming from the jacket. 
Both are discharged astern, and on leaning over this 
practically no smell is noticeable, and it is stated that 
a handkerchief can be held right in the current of the 
discharge without becoming discoloured. The oil is, as 
already stated, led into the mixing chamber through a nozzle. 
The method employed is by means of a small pump actuated 
by an excentric placed on a countershaft, which also works 
the water circulating pump, driven by a bicycle chain and 
sprocket wheel on the main axle. By an ingenious contriv- 
ance the throw of this pump can be altered by turning a hand 
screw, and in this manner the amount of oil supplied, and 
hence the speed of the engine, can be regulated. As mounted 
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Fig. 1—SECTION THROUGH CYLINDER 





Fig. 3—CYLINDER COVER 


Spain, doubtless carried weight, and 
the Spanish fleet might soon be lo- 
calised as it was, but not, as Admiral 
Colomb thinks, need have taken 
' place, had the Spanish ships and preparations been more effi- 
| cient, for Cervera had abundance of time to get into Santiago 
| harbour, coal, and get outagain before the American fleet closed 
onhim. As to intelligence, the difficulty appears not to have 
been in obtaining news, but in sifting the grain from the chaff 
of the most oppressive loads of news poured in day after 
day. The reporter was on the prowl everywhere. Tt was 
very necessary, however, to detect his guesses and theories 
from real facts and plans. Some interesting experience was 

uired as to telegraph cables, and how far they are likely 
tobe interfered with in war. Legally, it appears that it 1s 
only on hostile ground that they can be cut without interfer- 
ence with the rights of neutrals. Thus, the French cable 
from Cuba to Hayti was in three different conditions in its 
different parts. Within three miles of the Cuban shore, it 
was legally open to destruction by America. “From the 
Cuban three-mile limit to the Haytian three-mile limit the 
cable was as much French property asanyF'rench mailsteamer. , 
Within the Haytian three-milelimit French and Haytian rights 
would have been alike defied by cutting it. The physical diffi- 
culties in cutting a cable were found to begreater than were fore- 
seen in deep water, and at the shore end attempts to cut — 
were repeatedly defeated by the enemy. So that Admira 
Colomb thinks England would not find it difficult to secure 
her cables by a small effort to provide the defence at the shore 
end. We may here add that in a really great war we do cm 
| see why the operations resorted to for fishing for a cable 





| broken in deep sea should not be successfully carried out, and 
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ae 
j ight entail a heavy charge for infringing the 
though It ee it might be provided for in an indemnity 
ea by the unfortunate ween side. 
So soon as Cervera was shut up in Santiago, the usual 
ractice of naval war prevailed ; that is to say, the American 
Freot watched the entrance, and the capture of Santiago was 
Jetermined on. As to tactics, the bombardment of towns 
bi s prohibited most properly; some attacks of forts took 
esi but did not come to much. Admiral Dewey at 
Vranila threatened to bombard the town if the forts did not 
cease to fire on the ships. Here we would repeat our oft- 
told conclusion as to firing on towns, namely, that in most 
cases the town might very well defy the ships to do their 
worst, for it is seldom indeed that aship’sammunition would 
not be worth much more to her than any result she could reap 
by blowing @ few houses about. The key to the question is the 
very limited quantity of ammunition that a shipcan carry. We 
should have no hesitation, if in a threatened town, in saying 
Fire away !—the only result to be expected being, in most 
cases, a very slight loss in property, and still less, if any, in 
life, with the result that the ships would be pinched, as far 
as they dare go, for ammunition, and would bring on them- 
selves the disgrace of a savage inhuman operation. Admiral 
Colomb finds evidence that forts grow obsolete as quickly as 
ships. This, we think, is too strong. Doubtless, as ships 
get better protected more powerful guns are needed, and 
quick-fire calls for increased protection, but these’are only 
two elements among many which belong to ships. In the 
actual fighting Admiral Colomb finds a more savage spirit 
prevailing than was to be expected—ships get actually 
destroyed instead of being overpowered and ca tured. In 
closing, we regret that we are obliged to give such brief notice 
to so interesting a paper, and commend to our readers a@ more 
full study of it when published in the “ Proceedings” of the 
United Service Institution. 








A FAST RUN ON AN AMERICAN RAILWAY. 


Ix connection with the shortening of time for the American 
transcontinental mails, the following record is of interest, 
being that of an eastbound trip over the Chicago, Burling- 
ton, and Quincy Railroad, which carries these mails between 
Council Bluffs and Chicago, 500 miles. The Union Pacific 
Railway train was late, and the Chicago, Burlington, and 
Quincy Railroad train therefore did not leave Council Blufis 
until 4.52 p.m., instead of 3.50 p.m. This time was made up 
onthe run. The distance was made in 563 minutes total 
time, or 5234 minutes running time—with stops deducted, 
or 57°36 miles per hour actual average speed from start to 
finish. The last 206 miles—from Burlington—were made in 
213 minutes, or 200 minutes actual running time, the actual 
average speed being 61°8 miles per hour. The official record 
is as follows:— 
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: h. m. mip miles.|miles. 
p.m. | 


Leave Council Bluffs} 4.52 | — — |— _ 62 mins. late 


Arr. Pacific Junct...| 5.13 | 21 | 18°3 | 18°38 52°17 1 min. for mail 

Leave ,, - | 5.14 i— — —_ |j— 

Arr. Red Oak .. 5.58 | £9 | 34°5 | £2°8 |63°0 1 min. for mail 

pe ee ae 5.54) —/) — -i- -- 

Arr. Villisca 6.13 19 15°7 | 68°5 }49°£8 1 min. for mail 

Leave ,, -e eof O14) — i — | — = = 

Arr. Creston .. ..| 6.51 | 87 | 85°4 |1€3°9 (57°14/7 mins. for changing 
| engines and crew, 

and setting out 
car with hot box 

Leave ,, «- oo} 6.68 | — — = _ 

Arr. Osceola .. ..| 7.85 | 87 | 24°38 188°2 55°55)1 min. for mail 

Leave ,, -. ee) 7.86) —) — —|-— _ 

Arr, Chariton .. 8.04 28 | 25°7 168°9 55°C5 4 mins. for mail and 

fixing hot box on 
a car 

Leave ,, cow ost EOL = -i- — 

Arr. Albia.. .. ..| 8.40 52 80°5 194°4 (57°14 2 mics. for mail 

DAAVG 5 os 2s cat CARL |} — —-|- 

Arr. Ottumwa.. 9.09 | 27 | 24°2 218°6 |54°05 3 mins. for mail 

eave ,, aa 912;—  — -—-i- - 

Arr. Fairfield .. |} 9.41 | 29 | 25°1 |248°7 (52°17 2 mins. for mail 

Leave ,, «- of 9.28 | — = — - — 

Arr. Burlingten = ..| 10.88 | 55 | 50°7 |294°4 (55°55.4 mins. for chang- 
| ing engines and 
| crew 

Leave ,, «| 10.42/;/—)' — | — |= —_ 

Arr. Galesburg = ../ 11.25 | 43 | 43°83 337°7 60°60 4 mins. for mail 

Leave ,, «| 11.29; —| — -_-_i- — 

| a.m. | | | 

Arr. Mendota... ..; 12.42 | 78 | 79°7 |417°4 (65°64 7 mins. for mail 

Leave ,, +» ee} 12.49) — |) — -iji- _ 

Arr. Aurora +-| 1.20}, 40} 45°4 |462°8 67°41 14 mins. for mail 

Leave 1.81 | — | 


Arr, Western Avenue 2.08 82 83°6 |496°4 |65°16 1 min. for railway 
| level crossing 


Leave ,, ” 2.04;—, — a 
Arr, Chicago Ter. ..| 2.15 | 11. 8°8 |500°2 |20°70 _ 
to ee a — (52335002) — |57°36 89} mins. 


A LARGE SNOUT BORING MACHINE. 





A VALUABLE but uncommon type of machine tool is the 
snout boring machine, a very fine example of which is illus- 
trated by an engraving on page 280, and by the figures on 
this page. This particular example is of special interest, 
because, in the first place, it is the latest and largest that 
Messrs. Joshua Buckton and Co., Limited, have made, and 
secondly, because it is designed to.be driven by an indepen- 
dent electric motor. We feel sure that on these‘accounts a 
careful description will be appreciated by our readers. 

The origin of the distinctive name is evident, the pro- 
minent feature of the machine being the long, strong 
snout which projects into the cylinder to be bored and sup- 
ports the boring head. The tool illustrated is primarily 
intended for boring and facing cylinders and liners for 
marine engines up to 6ft. in diameter by 6ft. long, but is, 
of course, also suitable for a variety of other work, such as 
boring gun hoops, for example, and has the advantage that 
it is possible to bore up to a dead end, as, for instance, a 
cylinder with the end cast in solid, without any boring bar or 
stay being required. The engraving on page 280 shows the 
tool in order for boring, whilst the smaller illustration on 
this page shows it arranged for facing. 

Tt will be seen that the cutter head is carried on the end 
of a spindle which passes through the massive snout, and 
has — on its back end the big worm wheel by which it is 
rotated. The work fixed upon the table, which is 8ft. square, 
Moves forward to give the feed. The spindle is bin. 





diameter, with a conical neck running to 18in. diameter at | 
the end of the snout, and has a long bearing, so that both on | 
account of its size and the surface, any slackness is out of the 
question, but furthermore the conical part is lapped into its 
place to obviate the remotest chance of shake. The diameter | 
of the snout itself is 26in. Taking these various points into | 
consideration, it will be seen that the accuracy of boring in 
this type of machine is likely to be far greater than in those 
of the usual pattern. We do not wish to convey the idea 
that there is no deflection. That is impossible, but the deflec- | 


worm shaft. Inside the large part of the former is an in- 
ternal ring of gear, engaging into a pinion running on a stud 
fixed in the face of a plate, the edge of which can just be 
seen. There is, it will be observed, a small clutch on the 
outer end of the cone, and vertically above the plate is a catch. 
When this catch engages in a notch in the plate, and so pre- 
vents it rotating, the clutch being in gear, the speed is 


| reduced one half, as the transmission takes place through the 


pinion to a wheel on the spindle one-half the diameter of the 
internal gear. There are four changes through the cones alone. 
On the shaft thus 








tion is in the first place is exceedingly small, and in the second 
place is a constant quantity, so that except for the decrease in 
diameter due to the wear of the tool the hole bored must be 


parallel and entirely free from the bellying which results | 


when boring with a machine in which the distance of the 


cutting tool from the points of support is continually | 


changing. 

The manner of driving this spindle will be better under- 
stood from the accompanying sectional drawing than from 
the engravings. The motor shaft, it will be observed, crosses 
the machine diagonally, carrying on its end a skew pinion 
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SPHERICAL HEAD 


which drives a wheel immediately above it. This 
wheel is keyed to a shaft which crosses the machine, and 
carries at each end two wheels on sleeves. All four wheels 
are of different diameters. Parallel to this counter-shaft 
there is a second shaft with a large worm keyed to its central 
part. It runs in long gun-metal bearings, and on either 
side of the worm there are a set of steel and gun-metal anti- 
friction plates. To each end of the shaft are keyed two 
wheels. All four are of different diameters, and each one 
can be made to engage with one of those on the counter-shaft 





SNCUT BORING MACHINE ARRANGED FOR FACING 


’ driven there is keyed 
@ worm engaging with 
a wheel which is visible ; 
ontheshaft carrying this 
worm-wheel is a second 
worm driving another 
worm wheel on a second 
spindle, which carries a 
bevel pinion driving the 
bevel wheel, the upper 
part of which can be 
seen, keyed to the screw 
which feeds the table. It 
will be observed that on 
the other end of the main 
worm shaft is a large 
drum which drives by 
means of belts a pair of 
fast and loose pulleys 
on the first feed shaft. 
This is for moving the 
table rapidly. The belts 
are thrown in and out in 
the usual manner by 
rotating the shaft run- 
ning beside the bed of 
the machine. 

Turning now to the 
smaller engraving cf 
the machine on this 
page. In this case it 

is arranged for facing and a large double arbor rest is fitted 
to the spindle in place of the boring head. With this 
arrangement a circle up to 8ft.in diameter can be faced. 
The feed motion to the tool boxes is communicated 
by screws driven from a shaft which passes centrally 
through the main spindle and is actuated by the set of 
differential wheels which are seen behind the great worm 
wheel. When boring the lower pair of these wheels are 
dropped out of position. It should be observed that in order 
to steady the machine when the large arbor rests 
are used, the support shown in the engraving is placed in 
position, so that the bore and face of the cylinders are cut 
absolutely square to each other. 

There has also been made for this fine tool a head designed 
for executing spherical boring, as, for example, for big bearings, 
shown in the annexed woodcuts. When in useitis bolted to the 
end of the boring spindle, the square shank on the end of the 
screw which passes through it entering a recess in the end of the 
feed shaft, which it will be remembered passes axially through 
the main spindle, the screw thus receives a relative motion 
with regard to the whole head, and in consequence the big 
nut on the screw moves backwards and forwards. From the 
side of this nut to the edge of the disc tool holder there is a 
connecting-rod which causes the tool rest to make a part 
rotation. The tool point thus describes a part circle and a 
complete circle with axes at right angles to each other, and the 
result is that it bores out a spherical face. 
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SNOUT BORING -MACHINE—ARRANGEMENT OF ELECTRIC DRIVING GEAR 


by moving the latter by means of the screws and hand | 


wheels. Thus there are four changes of cutting speed. The 
motor runs at 1500 revolutions per minute, and the counter- 
shaft at 125. It is worth observation, in passing, that there 
is no lost motion in this system of driving, as the transmis- 
sion is positive throughout, and no belts being used. It will be 
noticed that on the end of the main worm shaft there is a 
four-step cone pulley—see page 280—and on another shaft 
parallel to itasimilarcone. Thisis the feed mechanism. Bya 
simple and ingenious arrangement eight rates of feed are 





obtainable by it. The second shaft is driven from the main 


It is almost unnecessary to say that the workmanship of 
this splendid tool is of the highest order. Messrs. Joshua 
Buckton and Co., of Leeds, stand in the front rank of British 
tool-makers, 








Ir is proposed to use electro-magnets for recovering & 
large load of steel rails which was sunk in the Ohio River. A 
crane boat will be equipped with waterproof magnets capable of 
lifting 4000 Ib, each, 
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RUSSIAN ARMOURED 


CRUISER 


GROMOVOI 








SOME NOTES IN RUSSIA. 
(From a Special Contributor.) 
No, I1l.—THE BALTIC WORKS. 

Tue Baltic Works, exactly opposite Galernii Island, lie 
in rather an out-of-the-way part of St. Petersburg, and 
as regards accessibility, bear about the same relation to 
St. Petersburg as the Thames Ironworks do to London. 
The district in which they are situated is also not so very 
unlike. They have been described as the Elswick of 
Russia, but such a comparison is purely relative; of 
course, Russia has no Elswick. However, these works 
are the only ones in Russia that will bear comparison 
with our big private firms. Laird Brothers, of Birken- 
head, is the British firm that they most nearly resemble 
in scope. 

The Baltic Works have a strong appearance of being a 
private yard ; there is an absence of the usual policeman’s 
guard-house at the entrance. It is hardly a private firm, 
in the matter of being run by private capital; it is 


heavily subsidised, I believe, and the Admiralty stands | 


for the bulk of the shareholders. Still, its work is 
not entirely confined to warship building, steamers for 
mercantile purposes are constructed, and when warships 
are built or re-fitted, the work is a matter of contract. 

_ The works are divided into two parts, the shipbuild- 
ing yard near the river, and the boiler and engine factories 
across the road. Russia’s adoption of the Belleville 
boilers is very evident at the Baltic Works, these boilers 
are stacked all over the place in the shipbuilding yards. 
_ This yard contains the finest slip in Russia. It is 
520ft. long, housed in with the usual cathedral-like struc- 
ture, the height and span of which in this case are not so 
very far behind St. Pancras Station in London. It is an 
exceedingly fine building of red brick and ironwork ; 
100,000 roubles were spent on this. 
Rurik was built. Her sister the Rossia, followed. The 
Gromovoi, an improved Rossia, is at present building on 
it. The Rurik and Rossia are too well known to need 
much description here. The descriptions usually current 
of them are accurate more or less, save that the Rossia 
Carries no 4°7in. guns and—an important point—her 
battery is protected from raking fire by a 6in. Harvey 
bulkhead. The Gromovoi is in a very advanced state ; 
but for the frozen river she might have been launched 


On this slip the | 





‘ 


at Christmas time. She may be described as a Russian 
“reply” to the Powerful and Terrible, but .she is an 
infinitely better protected craft than these vessels, and 
for that matter compares very favourably with Mr. 
Goschen’s ‘‘ mighty cruisers,” when the flowery part of 
their description is deleted. I was taken all over this 
ship by the chief engineer, and a description of her may 
be interesting. The “official tonnage”’ is 12,336 tons. 
Dimensions are: Length, 473ft.; beam, 68}ft.; mean 
draught, about 26ft. 

The armament will consist as follows:—(a) Four 8in. 
quick-firers, in casemates, on the upper deck, two for- 
ward and two aft, as in the Rossia and Rurik. (0) 
Sixteen 6in. quick-firers. Ten of these are in casemates 
on the main deck amidships, the forward and aft case- 
mates being directly under the 8in. guns. All these 
casemates are 6in. Harvey. On the same deck, aft of 
the after 8in., two more 6in. quick-firers are carried in 


recessed ports. Inside the forecastle two more 6in. quick- | 
firers are mounted behind shields ; in the extreme bow is | 
a third. The sixteenth gun will be carried on this deck | 


right aft. (c) Twenty 3in. quick-firers, twelve-pounders. 


Six of these will be sponsoned on the upper deck above | 


the casemates. Two will be mounted on top of each 
forward 8in. casemate. Four will be carried upon the 
forecastle forward and four aft. The remainder will 
be mounted under the forecastle. (d) Twenty-four 


| smaller quick-firers and machine guns will be in various | 
parts of the ship. Altogether the Gromovoi will carry | 


64 guns, and counting only guns of 3in. calibre or 
over, she will be a 40-gun ship. 
that her armament differs little from that of the 
Rossia, which carries four 8in., sixteen 6in. quick-firers, 
twelve 8in. quick-firers, and thirty-six smaller quick- 
firers. These armaments do not exactly accord with 
such as were published last year in the Russian Navy 
| article, Chapter IV., the Naval Annual, but at that 
| time the ship was barely laid down. The armament, 
| as here given, must be regarded as authentic, it having 
| been procured from the best possible source. The 
Gromovoi will have a 6in. Harveyised belt, against the 
| Rossia’s 10in. Harvey. 
| curved asin the Majestic, so that the protection—the 
slopes of the deck are 3in, thick, or thereabouts—is 
altogether equivalent to 12in. Harvey, or about 24in. 


It will be seen | 


The deck behind the belt is | 





<—"— 


iron. Nothing under a 12in. gun, therefore, stands a 
chance of getting at the engines. Immediately behind 
the belt isa backing of about 24in., so near as I could 
guess, of teak. This was being put in position when I 
visited the ship, fitted into a steel framework of rect- 
angles about one yard long by half a yard high. 

The belt appears to be designed for, roughly, 300ft. 
long, that of the Rossia is said to be about 350ft. long. 
It was announced some while ago that the Gromovoi 
would be completely belted, but there appears to be no 
warrant for this. I was not shown the plans of this 
ship, so I am unable to speak positively ; it is possible 
that a thin continuation may be intended a /a Canopus. 
The ship is to be wood sheathed and coppered, much of 
this was worked into position; when launched she will 
be very nearly, if not quite, in a condition to start on her 

| trials. The boilers are Belleville, and will probably be 
| thirty-six in number. The designed horse-power, natural 
draught, will be near 18,000. The continuous sea speed 
isto be 20 knots. There will _be three screws, as in the 
Rossia. The deadwood is not cut away as in the Elswick 
type of cruiser. The ship will have four big funnels, 
| and probably two masts, as shown in the illustration. It 
is possible here that, as is so often the case, the original 
| design may be departed from, and three masts fitted, 
but it is not very likely. The Rossia was given three 
masts because it was originally intended that she should 
be barque-rigged like the Rurik ; there is not, and never 
has been, any intention to apply sail power to the 
Gromovoi. 

On a slip adjacent to the Gromovoi, a battleship 
of the Peresvet* type, the Pobieda, is under construc- 
tion. She is, however, barely commenced, and was well 
under 1000 tons when I saw her. On a third slip a com- 
bined catcher and mining launch is being built. A sister 
to this vessel, the Amoor, lay frozen in at the jetty, 
launched in the autumn, 1898. She is not a vessel of any 
particular fighting value ; her claim to interest lies only 
in the stern. Here, in a tremendous overhang, large 
ports have been devised, through which the mines will be 
| dropped. The ship is about 200ft. long. 

In a large basin one of the Imperial yachts lay dis- 
In asecond basin, or series of basins, 


| mantled for a refit. 
~* Full particulars of this class will be found “in the article on 
* Kronstadt.” 
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were a number of small craft—merchant steamers and 
such like. Owing to the snow, it was difficult to make 
out much of these, or to tell where the basin began or 
ended. It was possibly a canal. I did not notice any 
dry docks, and believe there are none in the St. Peters- 
burg dockyards. Russian ships are launched in such an 
advanced state, that docking during subsequent construc- 
tion is not so essentially necessary as in our Royal yards. 
When docking is needed, the ships go to the Russian 
Portsmouth, Kronstadt. Kronstadt has a good many 
docks, but this place will be described in the next 
article. 5 

At the Baltic Works all the engines for Russian war- 
ships, or nearly all, other than those contracted for by 
English firms, are made. All the engines of future ships, 
save such as may be built by contract abroad, will pro- 
bably be made here in the future; for reasons that will 
be entered into in a later article, the construction of 
engines by British firms for the Russian Government is 
all too probably a thing of the past. The balance of the 
machinery is made at the Ijora Works, but attention 
here is being bestowed chiefly upon the manufacture of 
armour plates and torpedo fittings. A few years ago 
Russia imported most of her armour, chiefly from 
Creusot ; now-a-days the greater part is made at home. 

In closing this sketch of the Baltic Works—a sketch 
that would have been less ‘“ impressionistic " but for the 
particular severity of the weather on the day I went 
there—it may not be without interest to mention that 
the manager, or one of the managers, of these works is 
a Scotchman. I was given to understand, however, 
that he had been in Russia something like fifty years. 
Unfortunately I did not come across him, or learn his 
name. The fact is by way of being in support of the 
proverb about the ubiquity of Scotchmen; it has also 
some further interest in that several of the early 
founders of the Russian navy were Scotchmen. Probably 
this particular Scotchman will be the last of the “ con- 
nection” established some hundred odd years ago, by 
the famous Admiral Greig, or before that, again, by 
Saunders and Gordon. 








INSTITUTION OF NAVAL ARCHITECTS. 


Tue fortieth meeting of the Institution of Naval 
Architects began at noon on Wednesday, in the Hall of 
the Society of Arts, John-street, Adelphi. There was a 
fair attendance. The President, the Earl of Hopetoun, 
was in the chair. 

We learn from the report of the Council that in the 
year which has just elapsed the Institution has con- 
tinued to prosper. The total receipts are somewhat less 
than in the preceding year. This is due to the fact that 
no summer meeting was held in 1898, and consequently 
less was received under the heading of entrance fees than 
in some recent years. During the year sixty-four new 
members were elected, while the losses due to deaths 
and withdrawals amounted to forty, leaving a net gain 
of twenty-four. The Council have much satisfaction in 
stating that they have received and accepted cordial 
invitations from the Mayor and Corporation of New- 
castle-on-Tyne and the President and Council of the 
North-East Coast Institution of Engineers and Ship- 
builders to hold a meeting of the Institution at New- 
castle-on-Tyne during the coming summer. Particulars 
of this meeting will be announced in duecourse. Under 
the regulations of the Committee of Lloyd’s Register re- 
lating to the constitution of their Sub-committee for 
Surveyors, it became necessary last January to elect four 
representatives of the Institution on that Committee. 
The Council accordingly elected Mr. James Dunn, Mr. 
Francis Elgar, LL.D., F.R.S., Mr. John Sampson, and 
Mr. Albert E. Seaton. These gentlemen have kindly 
consented to place their services at the disposal of the 
Institution. The Council have had great pleasure in 
awarding a gold medal to Professor Captain Kriloff, for 
his very able papers on “‘ The General Theory of the 
Oscillations of a Ship on Waves” and “ On Stresses 
Experienced bya Ship in a Seaway ;” and alsoto Pro- 
fessor Hele-Shaw for his two exceptionally valuable 
papers, describing his remarkable ‘“ Investigation of the 
Nature of Surface Resistance of Water and of Stream- 
line Motion under certain Experimental Conditions.” The 
Council feel that they are greatly indebted to Professor 
Hele-Shaw, who is not connected with the Institution, 
for freely placing the results of his prolonged investi- 
gation at the disposal of the members, and for publishing 
the results through the medium of its ‘‘ Transactions.” 
The Council have had for some time under consideration 
the rules for the election of members and associates. 
They have come to the conclusion that it is to the 
interests of the Institution that those rules should now 
be made somewhat more stringent, and that provision 
should be made for a class of associate members inter- 
mediate between full members and associates. The pro- 
posed new rules, copies of which have been sent to all 
members and associates, were submitted for adoption 
at the present meeting. Last summer the Council re- 
ceived a letter from the President of the Société des 
Ingénieurs Civils de France, inviting the presence of 
delegates of the Institution at the celebration of the 
fiftieth anniversary of the founding of the Société. The 
Council gratefully accepted the invitation, and their 
delegate was received with the kindness and hospitality 
which the French Institution have always shown in their 
relations with our body. 

The President, the Earl of Hopetoun, then delivered 
his opening address. He commenced by alluding to the 
deaths which had taken place during the last year, and 
went on to say that in accepting the invitation which has 
been so warmly given by Newcastle-on-Tyne the Council 
feel certain that they will meet with strong support in mak- 
ing the summer meeting a great success. Considering all 
that there is to see in the city and district, the visit can- 
not fail to be bothinteresting and instructive. Proceeding, 





he said the shipbuilding world during the past year has 
been in a state of intense activity, and this remark applies 
no less to the Royal Navy than to the mercantile marine. 
In his opening address last year he ventured to prophesy 
that everything pointed to there being shortly a great 
and continued revival in business, which would in some 
degree repair the losses suffered, both by employers and 
employed, through the deplorable labour dispute of 1897. 
This anticipation has been very fully realised. The out- 
put of tonnage of the United Kingdom in 1898 surpassed 
all previous records. The mercantile tonnage launched 
amounted to 1,367,000 tons—a total which exceeded that 
of 1897 by no less than 44 per cent. In addition to the 
above, warships with a total displacement of 196,000 tons 
were launched, and of this amount it may be interesting 
to note that more than three-fifths were built in private 
yards. These figures, taken together, exceed those of 
1897 by 100 per cent. If we turn to orders in hand, the 
condition of things is equally satisfactory. The returns 
which he quoted last spring showed that the work then 
in hand amounted to no less than 1,023,000 tons—a 
condition of things, at the time, without precedent in the 
shipbuilding industry of the country, but which is at the 
present juncture entirely surpassed. The new mercantile 
shipping actually in progress, according to the latest 
statistics, reaches the huge total of 1,400,000 tons, show- 
ing an increase of nearly 49 per cent. over the corre- 
sponding figures of a yearago. In addition to this, there 
is now a vast number of warships under construction, 
amounting to a displacement of 410,000 tons, of which 
considerably more than half is being builtin private yards. 
It is, moreover, generally understood that orders for new 
tonnage are still sufficiently numerous to give every 
prospect of full employment to our building yards for 
some time to come. Little commercial experience is 
needed to infer from figures like these that prices in all 
trades connected with shipbuilding must have been and 
are eminently satisfactory, at any rate from our point of 
view. The enormous pressure of work must have tended 
to stop that severity of competition which produces low, 
and perhaps unremunerative, rates. It is this abnormal 
demand for shipbuilding material which accounts for 
those instances in which American tenders for steel plates 
intended for vessels to be built in this country have been 
accepted, concerning which transactions alarmist articles 
in our newspapers are occasionally published. Less than 
one-third per cent. of the mercantile output of 1898 
was made up of sailing tonnage, and the work now 
in hand consists even more completely of steamers. 
The vanishing of the sailing vessel from the ship- 
building yards of the United Kingdom led him to remark 
again upon the directly opposite tendency which is observ- 
able in France. In that country, fostered by certain 
provisions of the Bounty Laws, the construction of large 
steel sailing vessels is making rapid progress, while no 
proportionate expansion has taken place in the building 
of steamers. During 1898 the sailing tonnage launched 
by French shipbuilders amounted to upwards of 30,000 
tons, and formed 45 per cent. of the total mercantile 
output of the country. These figures included twelve 
sailing vessels of 2000 tons and upwards. At the present 
moment not less than twenty-six large sailing vessels, 
with an aggregate of 63,000 tons, are in hand or on order. 
The ultimate result of building so many vessels of a kind 
which the ordinary requirements of commerce do not 
appear to demand in other countries, will be watched 
with interest. In Italy also a great development of ship- 
building is taking place. The industry in that country, 
as in France, is affected by Bounty Laws. But there the 
expansion is found exclusively in steam tonnage. Ship- 
ping to the extent of 90,000 tons is now in hand or on 
order in Italy. This is nearly three times as much as 
was the case when we met last spring. Last year the 
first place among foreign countries in total output was 
held by the United States, a result mainly due to the 
large production of vessels built for the Great Lakes. 
In Germany, at the present time, 168,000 tons are now 
in course of construction, including eight steamers of 
10,000 tons and upwards, as compared with only 
four vessels of such a size in hand in this country. 
He felt that he could not dismiss this subject without 
saying a few words upon the vast amount of work and 
responsibility which the- reconstruction of the fleet, com- 
menced on the passing of the Naval Defence Act in 1889, 
has entailed upon the department of the Controller of the 
Navy. He did not suppose that the officials at the head 
of the constructive and the engineering departments at 
the Admiralty have ever enjoyed sinecures; certainly 
they have not done so during the forty years which con- 
stitute the lifetime of that Institution; but, in the ten 
years which have elapsed since the framing of Lord George 
Hamilton’s programme, it seemed to him that work of a 
particularly onerous and responsible character has had 
to be performed. The outside public are, perhaps, apt to 
ignore all that is involved in carrying out a great pro- 
gramme of construction. They think that, when the 
money is voted and the building of the ships sanctioned, 
everything is done. They read with complacency that 
the country possesses so many ships built, building, or 
projected, but they know little or nothing of the responsi- 
bilities and labours of those who have to settle what shall 
be the offensive and defensive powers, the speed, and the 
coal endurance of the ships, and of those who have to 
realise these qualities in the ultimate designs sent to the 
building yards. Equally little do they know of the 
splendid organisation and mechanical resources of the 
dockyards and of the great private building firms, an 
organisation which has recently resulted in a first-class 
battleship being launched within eight months of its 
commencement. Perhaps the cost of the work done might 
enable the public to appreciate to a certain extent the 
labours of those who serve them. For the ten years 
ending March 31st, 1898, the average annual expenditure 
on new ships, machinery, and gun-mountings has 
amounted to about four and a-half millions sterling, which 
is, roughly, double the annual average outlay in the 
decade preceding the reconstruction of the fleet. During 





the four years ending March 8lst, 1898, the average 
expenditure has been £5,600,000 per annum, while in Pn 
year, 1896-97, as much as £7,327,000 was spent, and in 
the year upon which we are about to enter the cost of 
new work will nearly reach £9,000,000, a figure which is 
absolutely without precedent. 

Sir William White, K.C.B., moved the change in the 
rules referred to in the address. He said that member. 
ship had always been regarded as a high honour, and the 
Council thought that the time had come when, following 
the example of the Institution of Civil Engineers and 
of the Mechanical Engineers, a new class should be 
introduced, to be called associate members, who would 
consist mainly of young men fully trained, but not yet 
holding positions of importance. The candidates must 
have served a four-years’ apprenticeship to a naval 
architect and shipbuilder, or must have had four years’ 
training in a recognised naval college. The new rules 
would not come into force until Friday, March 24th, 
1900. This was briefly seconded by Mr. Martell, and 
being put to the meeting was carried unanimously. The 
President then presented medals to Captain Kriloff and 
Professor Hele-Shaw. 


The first paper read was by Sir John Durston, K.C.)., 
R.N., Engineer-in-Chief of H.M. Navy, on 


‘TRIALS AND EXPERIMENTS MADE IN H.M.S. Arconavt,” 
of which we give an abstract :— 


The paper gives an account of the results of the contract trials of 
H.M.S, Argonaut, and certain experiments made while these were 
being carried out. Advantage was taken of the opportunity of 
making measurements of the actual water consumption of the 
engines under various conditions, with special measuring tanks 
fitted for this purpose. The Argonaut is a twin-screw cruiser of 
18,000 indicated horse-power, The experiments were carried out on 
the specified contractors’ trials, viz., the thirty hours’ trial at 3600in- 
dicated horse-power, a trial of the same duration at 13,500 indicated 
horse-power, and the full-power trial of eight hours at 18,000 in- 
dicated horse-power. The engines are of the same dimensions and 
arrangement as those of the Diadem described and illustrated in 
our pages, They consist of two sets of triple-expansion engines 
arranged in separate engine-rooms, divided by a middle-line bulk- 
head, and are designed to develop the full specified power with an 
initial pressure at the engines of 250 Ib, gauge. The boiler 
pressure is 300 lb, The diameters of the high, intermediate, and 
each of the two low-pressure cylinders are 34in., 554in., and 64in, 
respectively, ‘The stroke is 4ft., and the designed revolutions are 
120 per minute, or ten more than the designed speed of revolu- 
tion of the Diadem. Each cylinder has a separate working barrel, 
which forms a steam jacket with the cylinder walls. Steam may 
be admitted to these jackets and maintained at any desired 
pressure. The condensed jacket steam is led to collectors furnished 
with gauge glasses, and drained into the main condensers by screw- 
down valves, The cylinders are arranged high and intermediate 
forward, and the two low-pressures aft. The two forward cranks 
being — one another, the two after cranks are also opposite 
one another, but at right angles to the two forward cranks. On 
all the trials there was an entire absence of vibration of the ship, 

The total heating surface provided is 47,300 square feet, con- 
sisting of 28,300 square feet in the generator portion, and 19,000 
square feet in the economiser portion, as against a total of 40,550 
square feet in the Diadem, viz., 29,600 square feet in generator, 
and 10,950 square feet in the economiser portions respectively. It 
will be noted that the proportion of economiser tv generator heating 
surface is much larger than in the Diadem, but the proportion in 
the latter was due to her boilers having been altered to economiser 
type while in course of construction, The exact proportion, how- 
ever, is not definitely settled, and so far as experiments have gone 
at present, the ratio of these two surfaces may vary considerably 
without affecting economy, as long as practically the same total 
heating surface is maintained. The grate area is 1390 square feet. 
There are two main condensers with a total cooling surface of 
19,000 square feet. Each is provided with circulating water by 
two independent centrifugal pumps, 45in. in diameter, placed in 
its own engine-room. Bilge suctions are fitted to these four cir- 
culating pumps, and each is capable of discharging 1200 tons of 
water per hour from the bilge. There is in each engine-room a 
hotwell _— for taking water which has been delivered hy the 
main or auxiliary air pumps to the hotwell tank, and discharging 
it through a filter to the feed tank ; an evaporating and distilling 
plant, the two being capable of making 90 tons of water per day 
when worked non-compound, and 56 tons when worked compound, 
for the boilers, or 32 tons per day for drinking purposes, and the 
usual auxiliary cond for condensing the exhaust steam from 
the auxiliary engines, this condenser furnishes a cooling surface 
of 1100 square feet, and has its own circulating and air pumps. 
Besides these, a steering, a ventilating, an electric light, and two 
fire and bilge engines are plaved in each engine-room ; a third 
electric light engine being situated in another compartment. 
Each of the stokeholds has its furnace air-pumping and ventilating 
fan, and each boiler-room a main and an auzsiliary feed engine. 
Outside the machinery space there are engines for air compress- 
ing. boat, coal, and ash hoisting, capstan working, refrigerating, Xc. 

he Argonaut’s trials took place in the English Channel, the 
trial at 13,500 indicated horse-power taking place on Noveinber 
29th and 30th, 1898, that at full power on December 3rd, and at 
3600 indicated horse-power on the 12th of that month. ‘The dis- 
placement of the vessel on all the trials was about 11,070 tons, and 
speeds of 21°14, 19°94, and 13°16 were observed over a measured 
course of 23 knots for the full continuous steaming, and 3600 
indicated horse-power trial respectively. 

A table is appended to the paper , the average weights 
of machinery and heating surfaces of the boilers of the ships of the 
Diadem class, and of two ships of the Argonaut class, which have 
made their steam trials. 

The slide valve settings in full gear, as actually measured, give 
the following cut-offs in the respective cylinders :—High pressure, 
73 per cent,; intermediate pressure, 67 per cent.; and low pressure, 
about 46 per cent. of the stroke. The cut-offs used during the 
trials are given in the tables. 

Examining the effect of jacketing as shown in these trials, it 
might be seen by referring to the table accompanying the paper, 
that the engines were, with the exception of the alteration in the 
use of the jackets, under the same conditions in trials C, B, and 
A; and that the steam consumption varied from 16°64 lb. per 
indicated horse-power per hour when all the jackets were in use 
to 15°75 when all were shut off; it being intermediate, or 
16°15 1b. when the low-pressure jacket only was in use, Thus the 
consumption due to main engines and jackets was reduced "89 Ib. 
per indicated horse-power per hour, or 5°3 per cent., in changing 
from condition C to condition A, and ‘491b. per indicated horse- 
power per hour, or 2°9 per cent., from C to B. 

Trials G, C, D were under similar general conditions as regards 
the use of jacketing, except that the high-pressure jacket only was 
shut off in trial C. Trials C and D were carried out at an expan 
sion of 10°4; trial G, which was at the end of the thirty hour~ 
contractors’ trial, was made at 12°5 expansions. Hence, although 
G shows a slight advantage to the jackets compared with C, yet to 
compare the results of this trial with those on Table 1 we will take 
Cand Donly. Here, also, there is a reduction of water consump- 
tion, with jackets out of use, of ‘43 lb. per indicated horse-powor 
per hour, or 2°7 per cent., between C and D. : 

Trials A, B, and C are under the same general conditions 
steam pressure and expansion, and only differ as regards the 
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ae 3 in, although in a very slight degree, 
of the. ject el = consumption when the jackets are 
there a viz, *061b. to ‘081b, of water per indicated horse-power 
os ur, or rather less than 4 per cent. Bringing these results 
: ther, the trials show approximately an increase of water con- 
= ion per indicated horse-power per hour through the use of 
apr applied therein of ‘9 lb., or 5°3 per cent., at 18,000 
bie ted horse-power ; ‘4 lb., or 2°6 per cent., at 13,500 indicated 
emnpser te - and ‘06 Ib., or less than 4 per cent., at 3600 indicated 


be poate of difference in these trials which would affect the 


vo efficiency e use ui steam jackets are the revolutions 
relative a “i " appears that with the comparatively low 
and expansions, an PPé pre Pepa + 
‘lutions and high expansion used at 3600 indicated horse-power, 
‘be “influence cf the jacketing on the efficiency of the steam practi- 
€ ily balances the expenditure of heat in the jackets, and that at 
ey nanan powers, such as obtain at the cruising speeds of 
pyro ain would probably be shown by the use of the steam 
3 _ A the higher powers the tests appear to show that no 
min economy is obtained by steam jacketing as carried out in 
bag hee Sie the effect of the links. On the full-power 
series the setting was not altered, and therefore had no effect oa 
the consumption. ‘Trials D, F, B, E, and A were carried 
out without the use of the steam jacket, and the results may be 
axhibited as follows :— 
wer D F B EB A 
ExpansionS «5 ee ae ee oe 10°4 9°7 ol 8°38 8°3 
Lb. of water per LH.P. per hour 15°44 15°36 15°97 16°22 15°73 
It will be noticed that trials A and E took place at the same 
ratio of expansion, the difference being in the boiler pressures 
intained. ney aig 
wee expansions vary from 15°7 in trial C to 8°3 in trial F, no 
jackets being in use in any of these trials, The consumptions are 
shown in the following table :— 
C. dD. E. F. 
Expansions alSegah Seer wer lsst sae; eee 13°2 91 8'3 
Lb. of water per I.H.P. perhour .. 16°26 16°68 17°58 17°72 
And it will be seen that corresponding to a decrease in the ex- 
pansion from 1°7 to 8°3 there is an increase of about 9 per cent. 
in the consumption, The consumption of water for all auxiliary 
engines in use throughout the machinery department and the ship 
during the hours in which the evaporators were not in use was, 
relatively to the power of the main engines:—3°57 Ib. per indicated 
horse-power, or about 22 per cent. of the consumption of main 
engines only on the trial at 3600 indicated horse-power, 1°59 lb. 
per indicated horse-power, or about 10°4 per cent. of the consump- 
tion of main engines only on the trial at 13,500 indicated horse- 
wer, 
tlie the full-power trial the evaporators were in continuous 
use, and the amount of water passing through the auxiliary con- 
denser was 44,651 lb, per hour. As the evaporators were worked 
compound, and the secondary steam was led through a distiller, 
the drainage water from the second evaporator, as well as the 
boiler steam used in the first evaporator, was included in this 
quantity, The amount of water made by the distillers was 
measured by tanks. Allowance being made on the basis of the 
results of separate experiments made on evaporators and distillers, 
by the same maker, itis estimated that the consumption of steam 
for all auxiliary engines—excluding evaporators—was 1°88 |b, per 
indicated horse-power per hour, or about 11 9 per cent, of the con- 
sumption of the main engines only. This increase in consumption 
for auxiliaries over that at 13,500 indicated horse-power was no 
doubt due to the fact that, while the auxiliary engines which had 
been used on the 13,500 indicated horse-power trial were generally 
working at higher ny corresponding to the higher power of the 
main engines, double the number of furnace air-blowing engines 
were in use, working at a considerably higher speed, besides eight 
fan engines, running at 150 revolutions per minute, which were in 
use on this trial only. Specimens of the indicator diagrams 
accompany the paper, those selected being for the trial showing 
the smallest water consumption of the main engines in each table. 
The discussion which followed was wholly unim- 
portant. A few words were said by Mr. Thornycroft; 
Mr. Strohmeyer referred to the method of measuring 
feed-water by the use of salt; Mr. Seaton said the paper 
had been only placed in the hands of members just before 
the meeting, and he really could not find anything to 
discuss. Sir J. Durston, in replying, explained that the 
paper had been got out against time, and but for the 
energy of Mr. Holmes could not have been printed for 
the meeting at all. After a vote of thanks, the meeting 
adjourned for luncheon. 


The next paper read, of which we give an abstract, 
was by Captain A. Rasmussen, of the Engineering 
Department, Royal Danish Navy, on 


“Some Sream TriaAts oF DanisH SuHIps,” 


in which diagrams and tables of the steam trials for 
determining the elements of propulsion under various 
circumstances of ships and torpedo boats of the Danish 
Navy are given :— 

The principal dimensions of one of the boats used are :—Length, 
145ft. bin, ; breadth 15ft. 6in.; draught, fully equipped, forward, 
Bt, 10in,; aft, 7ft. 94in. ; corresponding displacement, 140 tons. The 
main engine is a triple-expansion four-cylinder engine, and the two 
boilers are of Thornycroft’s Speedy type. The steam pressure is 
220 Ib. per square inch. To determine the curves eighty double 
runs on the measured mile have been made, and over 1800 indi- 
cator diagrams have been taken on the trials, 

The most notable trials were those on the effect of the depth 
of water, 

At half power the loss in speed in shallow water is very great, 
While at full power the speed is higher for depths below or. above 
eight fathoms, this being, of the four named depths, the most 
disadvantageous for the propulsion of this boat at full power. 
The results as to speed on these trials at about full and half power 
are as follows :— 
Depth of water. 


Speed at 2200 Specd at 1000 
1.H.P. L.H.P. 


Fathoms, Knots Knots 
ere ee) LES 
OF te Ail wed ac ont SR ak RE So cc ee 
= Sch  ceylhber tee? < els; leu) cael bee oe, Cod: ee 
eT Te ee ae ee 


4 While the wave of replacement in shallow water at half power 
he unusally high and long, it vanishes completely at full speed, the 
oat is then running on the crest of the wave of translation, the 
Pre wag to propulsion being smaller, and the speed therefore 
richer than in deeper water, where the usual wave system has to 
e created, At full speed and shallow water the engines are apt 
to race, because the propeller works close to the water surface 
and sucks air, the propeller not being covered by the wave of re- 
placement, 
—" — found also that the deeper the immersion the greater 
om peree-potte which can be developed with constant cut- 
with ecause the loss by wire-drawing in the engines increases 
le sors piston speed. The points of inflexion on the curves fall 
hi about the same speed, but the corresponding horse-powers are 
= the greater the displacement. 
é xperimonte were also made on coal consumption on the same 
eae » and on the time necessary for raising steam and getting 
under way in vessels fitted with express water-tube boilers, This 
greatly depends on the time necessary for warming the engines; 


if only for this reason steam jackets are necessary in larger 
engines of warships, because the = cannot be put at "Fall 
speed so long as the cylinders are cold. 

With cold water in the boilers when the trial begins, and with 
skilled engineers in the engine and boiler-rooms, accustomed to 
manage quick-running engines and water-tube express boilers, the 
following results may be obtained as often as desired in cruisers 
and smaller armoured batteries :— 


Min. 
Lighting fires.. Pe eee eee ee 
Steam appears PO at Te ON ee ey 
I a 05) eco) oo 3a Ser ce com ane cat ee 
MRI cc. 86 sees ee est een 0 oe 
a 2 or 
Vessel going at fullspeed .. .. .. .. .. «e «2 88 


Trials were also made to determine the power of the propeller to 
increase and decrease the speed of the vessel. These trials fall in 
two groups:—(a) The vessel lying still and the engines started 
with, as nearly as possible, the power necessary to drive the vessel 
at the intended speed ; and (/) the vessel going at a fixed speed, 
the engines are reversed and worked astern with the same power 
as when going ahead. The time necessary to bring the ship to a 
standstill is shorter the higher the speed, but also in this case it 
must be remembered that the reversing power corresponds to the 
power necessary to drive the ship at the speed it is running when 
the trial commences, 

In opening the discussion on this paper, Sir William 
White said that he personally wished to offer his thanks 
to the author, in that it was at his suggestion that the 
paper was written for the Institution. Captain Rasmussen 
was modest, and did not attach much value to his paper, 
but Sir William ventured to differ from him, and had 
persuaded him to send it to the Institution for publication 
in its ‘‘ Proceedings.” Referring to the effect of varying 
depths on the speed of vessels, Sir William said that it 
went far to explain many contradictions which were 
constantly being met with—especially when the speed 
was excessive with relation to the size of the vessel. Mr. 
Scott Russell had long ago noticed the effect in 
connection with canal working. Study of this 
point was of peculiar value to the Danes, in that 
round their coast they had large tracts of shallow water, 
and it was certainly curious that the power necessary to 
drive the particular vessel in question should mount so 
rapidly when the speed was about 12 to 15 knots, and 
the depth some 2} fathoms, and that it should then 
become proportionately less than the power required to 
drive the same boat in deeper water. Sir William 
also remarked on the effect of displacement on speed, on 
coal consumption with regard to radius, and on the 
question of constant consumption, i.c, that amount of 
power which was always being used in driving sub- 
sidiary engines, no matter what was the power being 
developed by the main engines. He also drew attention 
to the usefulness of the paper in connection with the use 
of different numbers of boilers for different speeds and 
powers, and remarked that whereas we heard a great 
deal about the efficiency and working of engines, not 
sufficient attention was given to the manipulation of 
boilers. Then, with reference to the time necessary to 
get under way, Sir William said that one’s eyes were 
opened on going through the Royal Dockyard at Copen- 
hagen to see the rapidity with which boats could be put 
in motion, starting from no steam in the boilers up to 
full speed. 

Mr. Thornycroft was personally interested in this 
paper, because the boilers and part of the machinery had 
been supplied by his firm. The boilers had been supplied 
with an inspection glass at the request of the Danish 
authorities, and he confessed to having some fears when 
he saw the engineers keep looking into it, but was glad 
to say that no accident had occurred. He, too, referred 
to the fact that whereas in shallow water a large pro- 
portional increase of power was required between 12 and 
15 knots, yet it went down when the speed increased. 

Mr. Macfarlane Gray was extremely interested in 
Fig. 4 of the paper, which deals with curves of slowing. 
He had for years been in search of such a curve, and 
thought that, with a view to stopping collisions, captains 
should know in what distance they could stop their 
ships. 

Mr. Worthington discussed variation of speed accord- 
ing to depth, and mentioned the case of the Medusa, 
which was tried on the Stokes Bay mile. Here the trials 
were begun on top of tide, but for some reason had to be 
postponed for some time and recommenced when the 
water was some 2 fathoms out of 12 to 14 lower. The 
difference in speed, due simply to the difference in the 
depth of water, was 4 to 5 percent. The same vessel 
when tested on a deep-water mile off Cornwall went 
1} knots faster than in Stokes Bay. There was a differ- 
ence, too, when tried on the Maplins mile. The effect 
of shallow draught on speed might be divided into two 
heads—(1) that brought about by stream-line effect ; and 
(2) that brought about by the effect of the transverse 
wave series. 

Sir Edward Reed had had some experience in the 
variation of speed with draught, but had made no 
analysis of his results, but he had found large variations 
in speed, and still greater variation in steering capacity 
in shallow water. How far, he asked, does the cross 
section of the boat affect these ? This paper had refer- 
ence to one boat. Would the same results be obtained 
with other boats of varying section? He thought that it 
was impossible to make any true comparison unless the 
question of form was also taken into account. He 
thought the paper, while extremely useful, incomplete 
without information on this point. 

After some remarks by Professor Greenhill on the 
subject of the racing of propellers, Mr. Spyer said that 
they had found at the Admiralty that sometimes opposite 
results might be arrived at to those set out in the paper. 
On one occasion a torpedo boat would not do her proper 
speed on the trial mile, but when in different water she 
did it perfectly well. The boat was one of Laird’s, and 
later on in the discussion Mr. Bevis said that he remem- 
bered the boat in question. It was torpedo boat No. 97. 
Variations in speed had been noticed at varying states of 
the tide in the Mersey. This he had put down not so 
much to different depths of water—though it was 








certainly found that just before and just after low-water 





speed was greatest—as to cross currents caused by 
certain sand banks near the measured mile. 

Mr. Ellis said that shallow water by no means always 
decreased the speed. It might sometimes increase it. 
The phenomenon of disproportional powers at varying 
speeds referred to by foregoing speakers was by no means 
unusual. The speed of a boat was dependent on the 
resistance due to wave-making, frictional resistance, and 
drag on the bottom. When in shallow water not nearly 
so much power was taken up in wave-making, and though 
the drag on the bottom increased, it was more than com- 
pensated. In answer to a question by Mr. Martell, Mr. 
Ellis proceeded to explain what ‘drag on the bottom ” 
meant. 

A vote of thanks to the author terminated the pro- 
ceedings. 





The annual dinner of the Institution was held in the 
Hotel Cecil on Wednesday evening, under the presidency 
of the Earl of Hopetoun, the President of the Insti- 
tution. Among those present were, Sir F. Bedford, 
the Hon. J. C. Burns (President of the United 
Chamber of Shipping), Sir E. J. Reed, Sir J. Durston. 
Commander IL. von Sztranyarszky, Mr. W. H. 
Preece, Sir W. White, Admiral A. W. Moore, 
Vice-Admiral Sir N. Bowden-Smith, Captain Coerper 
(German Naval Attaché), Mr. George Goschen, M.P., 
Mr. F. Elgar, Mr. E. P. Martin (President of the Iron 
and Steel Institute), Mr. J. I. Thornycroft, and Herr 
Laeisz (Chairman of the Hamburg Chamber of Com- 
merce), Captain A. Fiéron (Naval Attaché of the French 
Embassy), Mr. W. J. Pirrie, Commander J. C. Col- 
well (Naval Attaché of the United States Embassy), Mr. 
John Glover, Mr. B. Martell, Mr. A. Vickers, Mr. James 
Dunn, Captain A. Blanco (Naval Attaché of the Italian 
Embassy), Sir B. Browne, Sir Raylton Dixon, Mr. H. 
Morgan, Mr. F. K. Barnes, Captain Wilmot Fawkes, 
Vice-Admiral Digby Morant, Mr. G. Harkus (Mayor 
of Newcastle-on-Tyne), Mr. John Inglis, Admiral H. 
Boys, Mr. Theodore Doxford, M.P., Mr. John Scott, 
Captain Jacques, Mr. George Holmes (Secretary of the 
Institution of Naval Architects), Professor J. H. Cotterill, 
Herr Otto Schlick, Colonel Paget Mosley, and Mr. 
James Riley. 

The Chairman having given the usual loyal toasts, Sir 
Raylton Dixon proposed “The Naval and Military 
Forces of the Crown.” Admiral Sir F. Bedford, in reply- 
ing, discussed the question of submarine vessels. He 
said that though submarine boats might have their uses, 
it appeared to him that those in charge cf such boats 
would have great difficulty in distinguishing foes from 
friends. In fact, the submarine boat was exposed to the 
whole broadside of his wit and satire. Sir E. Reed pro. 
posed ‘‘ The Guests,” and the toast was replied to by 
Lieutenant-Commander Colwell, U.S. Naval Attaché, and 
Mr. J. Cleland Burns, and the Mayor of Newcastle 
responded. ‘Kindred Institutions’? was proposed by 
Mr. Martell, and Sir Benjamin Browne, president of the 
North-East Coast Institution of Engineers and Ship- 
builders, acknowledged the toast. Herr Laeisz, of 
Hamburg, proposed ‘ Prosperity to the Institution of 
Naval Architects,” and Sir W. White, in reply, said the 
Institution was now nearly forty years old, and those of 
its founders who remained must rejoice at the magnificent 
position it now occupied. 








LONDON WATER SUPPLY. 


Tut London Water—Welsh Reservoirs and Works—Bil!, 
promoted by the London County Council, came on for second 
reading on Tuesday last. It met with considerable oppo- 
sition. Mr. Chaplin’s remarks were certainly to the point. 
He said that this Bill prejudiced nearly the whole of the 
questions now before the Royal Commission ; for example, 
whether the present sources of water supply for London 
were adequate, or whether it was necessary to provide other 
sources, and who was, in this case, to be the authority for 
managing supply from these new sources. There was cer- 
tainly an opinion in the House that the Council were 
ill-advised in bringing forward this measure before the Com- 
mission, which had nearly completed its work, had issued its 
report, and that he, therefore, had no alternative but to 
oppose the second reading. The House divided on an 
amendment to the effect that it was inexpedient to read the 
Bill a second time before the Commission had reported, and 
the amendment was carried by 206 against 130. There were 
four other Bills dealing with London water which passed 
second reading, notwithstanding the fact that the Ccm- 
mission has not yet completed its work. These, how- 
ever, do not interfere with any points before the 
Commission. The East London Water Bill was read 
a second time, and a rider in the following terms 
was added to it :—‘* That it be an instruction to the Com- 
mittee that, having regard to the resolution of this House, 
of March 12th, 1896, they do insert such provisions in the 
Bill as will insure the acquisition by the local authority of a 
suitable area of open space in substitution for the common 
rights proposed to be extinguished under the Bill, the extent 
and situation of such area of open space to be determined by 
the Committee.” The East London Water (Temporary 
Supply) Bill, the Metropolitan Water Companies Bill, and 
the West Middlesex Water Bill, all of which have previously 
been mentioned in these columns, were also read a second 
time. With regard to the first of these, it was explained 
that a clause was to be inserted by which no water was to be 
taken from the Thames when the water over Teddington 
Weir was less than 200 million gallons per day. The Metro- 
politan Water Companies Bill, it was stated, contained prc- 
visions which the Government Bill could not and did not 
contain. The Bills, as they were all of an urgent character, 
would go before separate Committees, as it was of the utmcst 
importance that the work they referred to should be finished 
before the time came round when it was possible for a scarc‘ty 
of water to occur. 








Tr is anticipated that the Mansion House to Shepherd's 
Bush section of the Central London Railway will be opened for 
traffic on November Ist next, 
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THE PARIS EXHIBITION OF 1900. given up to agriculture, and to model installations of a 
No. III flour mill, a brewery, a sugar refinery, a champagne wine- 
ere init : a hake int bottle i making plant, a distillery, a cider works, and a dairy. In 
HE problem of pubting & qu ito a pint Dottle 18 | the centre of this section there will be a retrospective 
scarcely more difficult of solution than the question of | exhibition, reproducing models of old French farms. 
crowding together the vast number of attractions and | Immediately in front of the machine gallery will be the 
exhibits that must find a place on the Champ de Mars. | Palace of Electricity, constructed on the site of what 
At first it was decided to utilise Vincennes for the over- | used to be familiarly known as the Thirty Metres Gallery. 
flow of agricultural machinery, motor cars, and the like; | This edifice stood at right angles to the Galérie des 
but in view of the strong objections of makers, who | Machines, and had a length of 150 metres by 30 metres 
declared that they would prefer to abstain altogether to | broad. As it was decided to utilise this structure for the 
being relegated to the other side of the city, something | machinery palace on the left side of the Champ de Mars, 
has already been done to provide them with partial | it was deemed preferable to move it bodily to incurring 














ed 


By far the most marvellous edifice on the C 
Mars will be the Palace of Electricity. This Ceanp de 
the background of the perspective from the Trocadero ond 
will be of extremely ornate and florid and yet agreeabl 
design. The frontage of the palace will have a heishs 
of 70 metres. In the Chiteau d’Eau, or cascade form 
ing part of the palace, the water will fall from a fountain 
within a recess, covered by a highly-decorated arch is 
flanked on each side by galleries supported by columns 
giving to the whole a distinctly Italian style. The bold 
outline of this arch and gallery will be softened by the 
delicate lacework of mouldings and windows rising at the 
rear, and when illuminated at night the whole buildin 
will have a strangely fairy-like appearance. The founds 
tions of the palace have been laid, and the rubble Piers 
which are to support the Chateau d’Eau, and bring the 
base ona level with the top of the embankment ‘upon 
which the cascade is to be constructed, are nearly com. 
pleted. The work of construction has been serious} 
delayed through the steel firms being unable to deliwes 
the material promptly, but it is affirmed that the palace 
like the rest of the Exhibition, will be finished by the end 
of the year. Visits to the works show, indeed, that very 
rapid progress is being made, and there is little doubt 
that all the metal structures will be completed in the 
stipulated time, despite the backward deliveries of 
material. 

The power-generating plant will be situated at each 
side of the Palais de l’Electricité. In previous exhibi. 
tions all the machinery in motion has been grouped 

















TEMPORARY RAILWAY BRIDGE 


accommodation in the centre of the Exhibition. This | the expense of pulling down the building and re-erecting 
does not mean, however, that the grounds are to be | it on the new site. When the dome and walls had been 
encroached upon, for the parks and gardens have already | demolished the iron framework stood in three sections, 
been laid out, and the inclusion of some of the above- | each having a length of 25 metres. The operation of trans- 
named exhibits will perhaps merely have the effect of | porting each section was very difficult and delicate, 
restricting the space allotted to individual firms. If the | as it not only had to be taken from one site to another, 
Commission is able to give satisfaction to everyone, it | but in the course of removal had to be turned half way 
will do wonders. More than 22,000 applications for space | round. Each section was lifted on to bogies running on 
have been received, and the foreign demands are sufticient | rails, and was pushed along by means of screw jacks. The 
alone to take up the whole of the Exhibition. The work | work was carried out to the entire satisfaction of the 























WESTERN RAILWAY BRIDGE 


of allotment will certainly not be the least difficult task | engineers, who were highly complimented on the success 
in this gigantic enterprise. of their enterprise. Whether, however, it may have been 

In outward appearance the old Galérie des Machines | due to the severe straining of the framework during 
will not undergo much modification, and will, indeed, be | removal, or whether the building did not offer enough 
almost wholly concealed from the general view of the | resistance in the absence of foundations, it is difficult to 
Champ de Mars. Inside, however, it will be entirely | say; but a few days afterwards, in the height of a violent 
changed. Divided into three sections, the central part is | storm, the gallery came down with a frightful crash. As 
intended for the Salle des Fétes, and is to be covered by | the building fell down, and was not blown over, it is to 
a dome 100 metres in diameter, of which the four pillars, | be presumed that the previous straining of the framework 
built up with girders and sections, have already risen to| must have been chiefly responsible for the accident. 
nearly their full height. One of the wings will be devoted | Fortunately, it took place at night when there was no one 
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FOUNDATION MAKING MACHINE 


together for the sake of convenience, but next year the 
motive power will be distributed over the Champ de 
Mars, so that the various machines will be seen at work 
in their respective sections, thus permitting the visitor 
to follow up all the phases of the different industries in 
logical sequence. In laying down the electrical installa- 
tion a maximum of 20,000-horse power has been allowed 
for, of which 5000 will be for power and 15,000 for 
lighting purposes. The capacity of the boilers is to be 
200,000 kilos. of steam per hour. The boiler-houses at 
each end of the palace will have a length of 117 metres 
and a width of 40 metres. There will be eighty boilers, 
excluding those held in reserve, and they will be placed 
in series of twenty each, with a passage running down 
the centre of each building. The smoke will be carried 
away by two parallel flues underground and separated 
by a wall of sand rammed down hard, so as to provide 
for the expansion of the masonry through the heat. 
Down the middle of this passage will run a railway con- 
necting with the Champs de Mars Station, for the con- 
veyance of fuel and material. The underground flues 
increase in diameter until they reach the base of the 
chimney. There will naturally be a chimney for each 
boiler-house, one situated near the Avenue de Bour- 
donnais and the other near the Avenue de Suffren. Each 
will have a height of 80 metres, and the diameter will be 
12 metres at the base and 5 metres at the top. They are 
being built on foundations of béton, having a diameter of 
18 metres. Though these chimneys will not be obtrusive, 
it was deemed desirable to make them as artistic as 





to alimentary produce, food stuffs, and the like, while the | near, and the only result has been to delay the construc- 
section on the other side of the Salle des Fétes will be! tion of the palace. 





possible, so as to be in harmony with the rest of the 
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and of the eighteen projects submitted in 


aver the plans of MM. Nicou et Demarigny were 
imously. 
* proved myo economise space and facilitate the distribu- 


In ord a : 

; er to the biggest users, the electrical 
pr Po saae paar have ton grouped together, the 
Pa Jlais de l’Electricité being flanked on each side by the 

pone ies. It is in these that the electrical 
machine galleries. — 7 

: ting plants will be established, each composed of 
oe i led direct on to a dynamo. The 
a steam engine couple a, J . 

lectricity will be distributed as continuous, alternating, 
: i urrents. In the first case the tension 
and triphase ¢ , 

‘ill be 125, 250, and 500 volts, and the alternating and 
We hase currents will be delivered at 2200 volts. The 
sitribution will be made by a series of subterranean 
galleries running longitudinally and transversely over 
the Champ de Mars, and varying in dimensions from 
9 metres to 2°60 metres in width, and 2°60 metres to 
9-70 metres in height. The total length of these subways 
js 1470 metres. The subways open at intervals into large 
chambers, which communicate with the surface by man- 
holes. They are used not only for power distribution, 
put also for the conveyance of water, of which necessarily 
an enormous quantity will be required for the boilers, the 
cascade, and the fountains, to say nothing of the needs 
of exhibitors themselves. To supply these needs, the 
reservoir of Villejuif will give 300 litres a second for the 
fountains, and two pumping stations are to be erected 
near the Pont d’Léna, which will provide together 1500 litres 
of Seine water a second. ee 

Down each side of the Champ de Mars the buildings 
are well advanced, and already give a fair idea of the vast 
extent of the new palaces. They are all built to different 
designs, with a view to the importance and character of 
the exhibits. The chemical industries, textiles, civil 
engineering, mines and metallurgy, and science and art, 
are all grouped in different buildings. The génié civil 
palace is composed of a vast hall with galleries running 
down each side, and built up in two storeys. The method 
of construction is the same in all cases. Scaffolding is 
dispensed with, as will be seen from page 288, and in 
its place there is a gantry, running on rails, built up of 
timbers and rising to the height of the edifice. The 
girders and struts of light channel and tee sections are put 
together on the ground, and are then lifted and bolted into 
their respective positions. All the material is brought to 
the grounds by seven lines of railway which run from the 
Champ de Mars Station up the middle of the grounds, and 
are crossed by rails serving the various palaces. Between 
the palaces the gardens have already been laid out, as it is 
necessary to have them in full growth by the time of the 
opening next year, and meanwhile the greatest precau- 
tions have been taken to protect them from injury during 
the work of construction. The Eiffel Tower will remain 
a part of the Exhibition because it happens to be there, 
and the only thing that is causing embarrassment is the 
question of decoration, and all sorts of devices are being 
experimented with in order to secure the best effect. 
Around the tower many of the more important attractions 
will be grouped, notably the giant telescope, which will 
be the most curious, if not the most striking, object in 
the Exhibition. This telescope is popularly known as 
the “Moon at a Metre,” but as a matter of fact the 
observer will not apparently be brought nearer than will 
enable him to distinguish objects smaller than a trans- 
atlantic steamer, though obviously even this ought to 
satisfy the most exacting inquirer into the superficial 
appearance of the moon. Supported on eight stone 
columns, the tube will have a length of 60 metres and will 
be constructed of steel sheets of 2 millimetres, the total 
weight being2l tons. There are two lenses, one for direct 
observations and the other for photographs. The mirror 
is 2 metres in diameter and weighs more than 3} tons. 
The construction of the mirror and lenses has naturally 
involved enormous care and trouble, and they rank as 
the most remarkable achievements of optical science and 
skill. Other attractions that require the aid of the engineer 
are the Palais Lumineux Ponsin, which in conception is 
an Oriental fantaisie of light, colour, and form, and the 
novel panorama ‘‘ Round the World,” where the spectator 
will find himself on the deck of a ship with an accurate 
illusion of sea life, even to the extent of rolling and 
pitching in a storm, the motion, of course, being given by 
machinery. 

Crossing the Pont d’Iena between pavilions devoted to 
forestry, hunting and fishing, and to navigation and com- 
merce, we come to the Trocadero, which is set apart for 
the colonial exhibits, both French and foreign. Most of 
the countries will be largely represented here, with repro- 
ductions of native buildings and other characteristic 
features of colonial life, and an especially important dis- 
play will be made by Russia, which intends to give 
prominence to the resources of Siberia. One of the 
most interesting exhibits will be an exact model of the 
remarkable bridge constructed across the Yenisei, at 
Krasnoiarsk, for the Trans-Siberian Railway. The model 
will be 20 metres long, and accuracy of reproduction is 
being carried to the length of having exactly the same 
number of bolts as there are in the original bridge. The 
colliery companies in the North of: France will have the 
inevitable model of a coal mine, and many other more or 
_, original attractions will be found in the Trocadero 
gardens, 

The transport of visitors through the grounds will be 
facilitated by an overhead moving platform, which will 
traverse the Esplanade des Invalides, continue along the 
Avenue de la Motte-Piquet, descend the whole length of 
the ne de Mars, and return by the Quay d'Orsay. 
Its total length will be 3300 kiloms. This platform, 
similar to those constructed at the Chicago, Berlin, and 
other Exhibitions, will have two speeds, one at walkin 
pace and the other at double this rate; the high-spee 
platform will be raised a few inches above the other. An 
experimental section was recently tried at St. Ouen, in the 
presence of M. A. Pickard, and the results were so satis- 
factory that the contractors were authorised to lay down 
their platform. An electric railway will also be running, 





so that visitors will be able to see every part of the 
Exhibition with as little fatigue as possible. The 
annexe at Vincennes will offer a good deal of interest, 
as it is here that will be found the machinery 
exhibits that cannot be provided with accommoda- 
tion on the Champ de Mars. Railways and transport 
generally, including a large portion of the motor car and 
cycle exhibits, will occupy an extensive area on the other 
side of the city, and many other interesting things will, 
no doubt, have to be relegated to the Bois de Vincennes, 
though it is intended to be devoted chiefly to sports. 
ar, 4 of facilities will be afforded for transport between 
the Champ de Mars and the annexe. It was supposed 
that this would be done by the first section of the Metro- 
politan Railway, but though the work is being actively 
pushed forward, it appears very doubtful whether the 
underground line will be completed in time. 

The carrying out of the Exhibition works has naturally 
not been without touching the susceptibilities of a certain 
class of people who deem it a sacrilege to lay hands on 
anything that may tend to alter the aspect of the city. 
In the Chamber of Deputies this week M. Denys Cochin 
vigorously denounced the administration for the way in 
which the Alexander Bridge had been constructed and 
the perspective of the Esplanade des Invalides changed by 
the operations now in course. The Eiffel Tower roused 
his wrath because it dwarfed all the monuments in the 
city, and now, to make matters worse, the big wheel 
stood out behind the tower a perpetual eye-sore to the 
lovers of artistic Paris. M. Denys Cochin urged that if 
these were mistakes that could not be undone, the 
administration should at any rate take care to avoid 
other similar mistakes in the future. He complained 
that the Alexander Bridge spoilt the horizontal lines of 
the quays. These quays had been graded up to the bridge, 
whereas, in his opinion, the bridge should have been 
lowered to the horizontal quays. Still worse, the enor- 
mous corner pillars of the bridge interfered with the 
perspective, and the raising of the esplanade con- 
cealed a few inches of the base of the Invalides. This 
afforded an admirable opportunity for attacking the Com- 
pagnie de l’Ouest, whose enemies are legion, and they 
never lose a chance of condemning the company for any 
supposed peccadillo. In the present case the under- 
ground terminus, which is situated on the esplanade at 
the end of the bridge, has had to be slightly modified. 
It was found that the excavation could not be made so 
deep as had been intended on account of its proximity to 
the Seine, and the water which filters into the cutting 
has had to be conveyed by trenches to a vast sub- 
terranean gallery, whence it is pumped into the Seine by 
electrical power. Another modification has had to be 
carried out to meet the altered plans of the administra- 
tion. The steel roof of the terminus was originally 
calculated to bear a stress of 400 kilos. per square metre, 
but while the work was in progress the administration 
announced that it would extend the palaces down each 
side of the esplanade over the terminus. This neces- 
sitated fresh calculations to bear a stress of 1000 kilos., 
and the steel covering has had to be constructed for a 
load of 4000 tons. Of course, this extra stress 
needed bigger girders, and as the bed of the excavation 
could not be sunk without fear of inundation the girders 
had to be raised, with the result that they stand about 
3ft. 6in. above the former level of the esplanade. This, 
however, does not interfere with the perspective. The 
bridge is built on a level with the a covering of the 
terminus, and the rest of the esplanade is to be raised, 
so that the whole avenue from the Champ Elysées to the 
Invalides will be quite level. Against the assertion that 
the works had spoilt the perspective, the Minister of 
Public Works brought the testimony of the leading French 
artists, who declared that the new avenue would add 
considerably to the artistic features of the city. Fortu- 
nately, the great majority of the Chamber expressed its 
entire confidence in the Minister, and the works are to be 
continued without further change. 

We are enabled to-day to give two illustrations of works 
in course of construction for the Exhibition which were 
described in our issue of March 3rd. These are the tem- 
porary wooden bridge between the Pont de Grenelle and 
the Pont de Passy and the steel bridge of the Western 
Railway. We also reproduce a photograph showing the 
machine used for making foundations at work. Descrip- 
tions of all these will be found in the third column of 
page 207 of the current volume, The other views on 
page 288 are referred to in the article published to-day. 








INCANDESCENT GAS LIGHTING FOR STREETS. 


AN interesting scheme for the development of incandescent 
gas lighting in public thoroughfares has recently been devised 
by the South Metropolitan Gas Company, which has already 
placed details of the proposal before some of the local 
authorities entrusted with the control of the public lighting. 
The great difficulty which has hitherto prevented any con- 
siderable improvement in the method of street illumination 
has been the question of expenditure, but this obstacle has 
now been overcome in an ingenious manner which reflects 
credit upon the originators. The directors of the gas company 
in question state that they have felt for years that the 
Welsbach incandescent system was capable of improvement, 
although it has only recently been worked out in sufficient 
detail to warrant any comprehensive alteration being suggested 
in street lighting. The simplicity of the scheme will be 
readily understood when it is mentioned that it merely pro- 
poses the substitution of incandescent gas lamps for those of 
the ordinary type for street illumination, and the allocation 
of the financial saving resulting from the reduced consump- 
tion of gas to the purpose of improving the lanterns. The 
proposal has already been rs aap by the Camberwell 
Vestry, and has now been adopted by the Vestry of Lambeth, 
who recently declined an offer made by the South London 
Electric Supply Company to light the principal thoroughfares 
by means of 400 arc lamps. As the features of the scheme are 
practically identical in each case, it will only be necessary to 
refer to one, taking Lambeth as the example. 


At present there are throughout Lambeth no less than 
3459 gas lamps supplied and maintained by the South Metro- 
= Gas Company, and the total charge for a 5ft. per hour 

urner giving a light equal to thirteen or fourteen candles is 
£3 3s. 9d. per lamp perannum. The lamps ofgreater intensity 
are, of course, charged at a higher price. The company now 
offers to supply the No. 2 Welsbach burner, capable of yielding 
@ minimum of forty candles, at £2 10s. per lamp per annum ; 
and No. 4 burner, giving a light of over eighty candles, at 
£3 6s. per lamp per annum. On this basis it is submitted 
that No. 2 burner gives about three times and the No. 4 
burner six times as much light as the present flat flame 
burner ; and that if the former is substituted for the flat flame 
in all the smaller streets there will be an annual saving of 
13s. 9d. per lamp with a threefold increase in the illumination. 
Coming now to the question of the lantern, the company 
suggests that in the case of the No. 4 burner the “ Paris’ 
type of lantern, or a handsome lantern of a similar design, 
should be fixed in the principal thoroughfares, at an outlay of 
£2 10s. per lamp. In the other streets it is proposed to adapt 
the existing lanterns for the No. 2 burner at a cost of 16s. 6d. 
perlamp. The interesting feature in this connection is the 
method of meeting the expenditure. Onits part the company 
undertakes to advance the money without interest for the new 
lanterns, and will accept as payment the financial saving 
effected in the consumption of gas, whilst the Lambeth Vestry 
is asked to continue the present payment of £3 3s. 9d. per lamp 
per annum for all the lamps fitted with the No. 2 burner until 
the whole of the expenditure has been recouped, on the lower 
charge of £3 2s. per lamp just introduced by a reduction of 
one penny in the 1000ft. of gas consumed. It appears from a 
tabulated statement that the total expenditure to be incurred 
in effecting the alteration of the lamps amounts to £4122, 
being £1105 for 442 main road lamps with No. 4 burners and 
£3017 for 3107 lamps with No. 2 burners. In the latter case 
the increase from 16s, 6d. to 20s. per lamp is due to a change 
suggested by the Lambeth Vestry for altering the cradle of 
the lamp so as to reduce the shadows to a minimum. 

As already mentioned, the Lambeth Vestry has decided to 
adopt this comprehensive scheme for improving the public 
lighting of the district, and to pay the new rate of £3 2s. per 
lamp per annum until the whole of the above-mentioned 
expenditure of £4122 has been repaid. As the total economy 
resulting from the substitution of the incandescent system 
will amount to £1715 per annum, two years and a-half will 
be occupied in clearing off the cost of bringing about the 
improvement in street lighting. At the expiration of that 
period Lambeth will possess an extensive system of incandes- 
cent gas lighting, without having incurred any additional 
outlay in effecting the change, and will then commence to pay 
only £2 10s. per ordinary lamp instead of £3 3s. 9d. prevailing 
to the end of 1898 and £3 2s. as at present. 








THE LOGICAL ARRANGEMENT OF THE MOTIVE 
POWER OF WARSHIPS.* 
By Commodore GEORGE W. MELVILLE, Engineer-in-Chief, 
U.S. Navy. 


In the preparation of a set of tables showing the power required 
to drive a vessel of a given displacement at a given speed, data 
have been used which were gathered from the results of about two 
hundred trials of nearly as many ships. From this set of tables, 
there was developed the remarkable fact that the propulsive 
efficiency of vessels with three screws is, in almost every case, above 
that of ships of approximately the same size, speed, and general 
lines, but fitted with only two sets of engines. Attention has 
heretofore been drawn to the remarkable performance of the U.S. 
cruisers Columbia and Minneapolis on their trials. Recently, as 
the number of high speed ships has increased so greatly, it has been 
very interesting to those who were responsible for the plans of the 
machinery of these cruisers to note how well they have maintained 
their position in the front rank of all naval vessels. These five- 
year-old ships, ten years old in design, are still among the most 
economical vessels in the world’s navies as far as propulsive efficiency 
goes. 

There are many reasons for the superiority of the Columbia and 
Minneapolis over other vessels of the U.S. navy, built at about the 
same time. The stream lines of these ships are remarkably easy, 
and the resistance is low, these factors giving—it is claimed by 
many—a total resistance below that calculated from results of trials 
of less carefully designed vessels, Thisis no doubt true to a certain 
extent, but comparison between these American ships and those of 
other nationality, but of approximately the same lines and speed, 
shows still the superior efficiency of these vessels, The main cause 
of this increased efficiency lies in the use of three engines and pro- 
— for the motive power. Not only has the propulsive efficiency 

n benefited, but there are so many engineering and tactical 
advantages arising from the use of triple screws that it may be 
readily seen why so many ships are now designed for this system of 
propulsion, 

The advantages due to the use of three propelling engines, instead 
of two, have been pointed out before, but it may be of interest to 
recall some of the reasons leading to the adoption of this system 
for the Columbia and Minneapolis. It was not possible, at the time 
of the design of these vessels, to obtain, in the United States, 
sufficiently large forgings for such great power as it was desired to 
install, if the twin-screw system were adhered to. Other chief 
factors were the greater safety of the machinery and of the ship 
due to the use of three screws, as well as the then conjectured, 
but now proven, increased economy due to the use of triple 
screws, 

To-day we have a somewhat different case presented in the 
design of high-powered cruisers or battleships. The conditions 
have changed. We are confronted no longer by the probable 
inability of the steel manufacturers to furnish forgings and castings 
of any size we may desire, for any power yet designed to be 
installed in a man-of-war. On the contrary, we have examples of 
engines of about the power we desire to use for our fastest vessels 
already constructed in the United States, and giving complete 
satisfaction, not only to the designers, but also to the builders and 
to the owners. The science of metallurgy has made such progress 
in the last decade that we are now able to specify regularly steel 
of 95,000 Ib. tensile strength, 21 per cent. elongation in 2in., and to 
stand cold bending to an inner diameter of lin. without showing 
cracks or flaws. Improved methods of forging, our more thorough 
knowledge of fluxes, the exclusive use of nickel steel for high-grade 
engine construction, the judicious —e of annealing and 
tempering—all these, combined, enable us to secure stronger 
materials, and now we obtain a vast increase of power without a 
much greater weight than that required ten years ago for the lower 
.powers then prevailing. The reduction in weights is most apparent 
in the moving parts. This is an important point, as it has meant 
that the growth in power has not been accompanied by an increase 
in vibration, a matter that is likely to limit speeds of rotation in 
the future. We are no longer forced to divide the power among 
three shafts because of the impossibility of obtaining one suffici- 
ently large to transmit half the power. We can now secure in the 
home market all of the materials needed for the machinery of the 
highest power yet planned. There are many other considerations, 
however, both tactical and engineering, which make it still advis- 


* Read at the Fortieth Session of the Institution of Naval Architects, 
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able, at least for the highest powers, to use the triple-screw method 
of propulsion for our men-of-war. 

e most evident advantage from the use of three screws is the 
consequent subdivision of the power. This is of particular moment on 
war vessels, where the possibility of disaster in battle is to be con- 
sidered, as well asthat of accidentin time of e. Not only does the 
increased number of engines decrease the probable amount of 
power that may be disabled at any time, but also the chance of 
fatal injury to the ship, through its motive hi , is] d 
greatly. The danger from a shell is decreased. It would require 
three shots a steel deck to completely disable a triple- 
screw ship, as inst. but two in the case of a vessel fitted with 
twin engines, This, however, is assuming a possibility which may 
not be a fact, that a shell will not have any disastrous effect outside 
of the compartment in which it explodes. It is probable that the 
vertical bulkhead between the engine-rooms cannot be so entirely 
depended upon as to restrict the effects of anexplosion. Itis quite 
possible that a single very lucky shot might disable completely a 
twin-screw war vessel. If so, then it wou!d surely take at least two 
such shots to inflict corresponding injury on any ship with triple 
screws, In case of the wrecking of any single engine the amount 
of power lost with twin screws would be one-half, as against the 
much less reduction of one-third in triple-screw ships. 

It may be urged—and with justice—that the engines of our 
men-of-war are already well guarded from shell fire. If it can be 
shown, however, that the protection can be increased without con- 
sequent loss in other directions, it will surely be well worth while 
to adopt the system affording greater security. In the old days of 
sailing ships many a battle was won, sometimes against superior 
force, by the disablement of the sail power of one of the com- 
batants. After the motive force of any fighting ship was gone, 
she was at the mercy of her foe. In our time, when battleships 
have a fair all-round fire, the likelihood of this is somewhat 
reduced ; but it is still apparent that any ship which is inert on 
the sea is far the inferior of her clirigeable enemy. Any system 
which increases the chances of securing and keeping the ‘‘ weather 
gauge ” in battle must be good. 

Should one of the propelling engines be disabled, there is not 
nearly as much interference with what is called the handiness, the 
steering qualities, of the ship, if there are three screws, as if there 
are but two. With twin screws, and one only in use, it is necessary, 
in order to keep the vessel on her course, to use a helm angle of 
from 6} deg. to 10 deg. This is the amount when the screw of the 
idle engine is left to revolve freely. We have attempted to get 
over this difficulty by using diverging shafts, and thus reducing the 
turning effect of the engines ; but this is objected to by the deck 
officers, who wish vessels which can readily ‘‘ turn on their heels.” 
Of course, the less the fraction of the power that is disabled, the less 
the ill effect on handiness, 

For war vessels it is desirable to make the water-tight compart- 
ments as small as possible. The reduction in the smaller sizes of 
engines in three-screwed ships leads to this end ; and, as will be 
pointed out later, this is effected with no increase in the total 
engine-room space. One of the greatest advantages from the use 
of triple screws is that smaller propellers are required for the same 
total power. This particular in itself presents sufficient advan- 
tages to justify the use of three engines on warships—advantages 
which are so practical, engineering and tactical, that it is 
surprising that this point has not been more thoroughly developed. 

A very large part of the loss of power at the propeller is due 
to the frictional resistance of the water to the passage of the pro- 
peller blade, This resistance increases with any increase of the 
peripheral speed of the blades, and low speed will be advantageous 
in this regard. It is assumed, of course, that due account is 
taken of the ratio between the pitch and diameter of the screw. 
If this ratic be not unreasonably increased, however—and with 
the large hubs used in current designs this ratio may be profitably 
rather high—it will be a great gain from an economical standpoint 
to reduce the peripheral speed. With very high speeds and powers 
this speed is now very near the critical point beyond which the 
friction is excessive, and the effects of cavitation oun to be felt. 
The decrease of pressure upon the forward sides of the screw blades, 
at high velocity, is not a negligible quantity. The matter of 
proper propeller design is too complicated to be more than glanced 
at here, but it must be evident that to reduce the peripheral speed 
would be advantageous in the cases of the screws of large diameter 
necessary in the aplication of very high powers. 

Now, the use of three screws allows a reduction in diameter of 
screw of over 20 per cent., and while, as will be pointed out, this 
is accompanied by an increase in the number of revolutions, the 
speed of periphery may readily be reduced below what is required 
in twin-screw practice. At the stern of the ship, amidships, in 
the following wake always present to some extent with the most 
carefully designed hulls, the effects of a large screw are not so 
signally bad. I think that “‘ cavitation,” or the tendency thereto, 
is reduced greatly in this following wake, and, on that account, I 
believe that a considerably greater efficiency is obtained from the 
screw at the stern post than from those on the quarters. What- 
ever the cause, this increase in efficiency is so well shown by the 
results of trials that it can no longer be questioned. I mean, of 
course, the trials of large ships, not tank experiments. The latter 
serve very well for determining the actual resistance of a hull ; 
but not for fixing the economy of propulsion, or the ratio between 
the towing and indicated powers. Itis in the increase of efficiency, 
and not in any decrease in resistance, that the economical advantage 
of triple screws must be found. No test of a propeller can be 
held to have so much value asa test upon ships. Model experiments 
of propellers are not satisfactory. It requires experiment with the 
full-sized screw, working at the designed pitch and its designed 
speed, under its full load of work, to give us conclusive results, 
Trials under these conditions show, as I have said at first, a con- 
siderable advantage due to the use of triple screws. 

Investigation along this line has not yet proceeded far enough 
to enable me to give more than tentative figures as to the propul- 
sive efficiency due to the different methods of arranging the screws, 
It is, however, certain that there ere gains from both the use of 
small screws, and of a screw working iu the following wake, and 
that these gains would naturally grow with an increase in speed. 
Speaking only of full power trials, it will probably be found that 
up to some low speed not yet determined it will be best, from the 
economical standpoint only, to use a single screw; beyond this 
point it will be found that the use of twin screws would tend toa 
reduction in the power required for a given hull and maximum 
speed, and that at any time where twin screws are good triple 
screws are better. I estimate the average economy over single- 
screw ships from the use of twin screws at about 8 per cent. for 
vessels of maximum speeds from 12 to 20 knots, and I consider 
that triple screws are more economical than twin screws by from 
5 per cent. for 15-knot ships to 12 per cent. for those of 24 knots 
speed. These figures are approximate; but they are from trial 
— of many ships fitted with the different methods of steam pro- 
pulsion, 

I have discussed this point at considerable length, principally to 
develop the following conclusions:—(1) The use of triple screws 
leads to a considerable economy at the highest speeds. (2) 
Decrease in size of screws is peculiarly economical as regards the 
wing screws ; and (3) To evenly distribute the ill effects of high 
peripheral speed, and to take advantage of the following wake, 
the centre screw should be made larger than the wing or side 
screws, But there are many other advantages due to the smaller 
screws, particularly the smaller wing screws, and especially for 
men-of-war, 

_In ramming an enemy, if all goes well, there would be little 
difference between the twin and triple systems, but a glancing 
blow from either forward or aft would certainly take off the 
enemy’s side screw if, as in twin practice, it projected beyond the 
counter ; and, Jater on, as the ships rubbed past each other, one’s 
own side screw would be broken, under the same condition of pro- 
jection, But with a small screw, such as can be had in the triple 
system, neither propeller would be damaged, and the stern screw 








would be safe in any event. This point is of value, too, in ordinary 
cruising, where a floating log or a pile in a river would disable a 
"wi gene of a twin-screw ship, while the obstruction would have 

een pushed clear of the smaller propeller of a triple-screw by 
the ship’s hull, Going alongside dock also—that bugaboo to com- 
manders of high-powered, fine-lined, speedy, twin-screw vessels— 
would be made much easier, 

The shorter shafting required for getting the smaller propellers 
clear of the ship would allow these screws to be placed further 
forward, where they would be better protected by the hull. This 
shorter shafting would also decrease the strains on the propeller 
shafting in bad weather, and would often obviate the necessity of 
an extra pe prt strut, giving, as well, a decreased danger of 
fracture, and the possibility of decreasing the weight. 

The fact that with smaller screws the tips of blades are lower 
in the water than with the twin-screw system gives advantages. 
The design of the upper and fuller stream-lines could be con- 
siderably freer. It is is considered advisable—and I have no 
doubt the hull designers will show that this gain is not of great 
moment where a central-screw is fitted—this advantage could be 
passed over in favour of on Se wing shafting a “— inclina- 
tion upward, so as to obtain a horizontal thrust when the stern of 
the vessel settles in the water at full speed. Ordinarily, however, 
the squatting of the ship would be insignificant. The fact must 
not be overlooked that the lower propellers are placed the freer 
the access of water, and the more perfect the action of the screw. 

With tips of blades well buried, the danger of racing is decreased, 
each extra foot of immersion reducing it. Anyone who has stood 
by the throttle, checking the engine with the heave of the ship, 
appreciates fully this advantage. The central screw, of course, 
wouid never race except in a sea where the ship was pitching 
heavily ; while the side screws, being well forward and deep in the 
water, would probably never give trouble in the worst of seas, 

When the use of three screws was first proposed the idea pre- 
vailed in the minds of most engineers that the “trace” of the 
water from the side screws would materially affect the action of the 
central screw. The error of this supposition was fully shown by the 
trials of the Columbia and Minneapolis. In the Columbia the pitch 
of all screws was made the same, The trials of this ship having shown 
the revolutions of the central screw to be less than those of the 
wing screws, the pitch of the central screw on the Minneapolis 
was made six inches less than that of the side screws, On the trials of 
the latter vessel the speed of rotation of the central screw was 
almost precisely a mean between the speeds of the two side screws, 
which differed slightly in pitch. This result was obtained without 
any ‘‘ jockeying” of the throttle or change in the cut off. 

Attention has been called to the feasibility in the triple system 
of securing a greater number of revolutions owing to the reduction 
in diameter of the propeller giving decreased friction of the blades. 
This matter of increased speed of rotation affects directly the 
efficiency of the machinery, especially in warships, where the stroke 
of the engine is limited by the height below the protective deck. 
The piston speed must be high to get the required power from 
modern machinery without too cumbrous low-pressure cylinders, 
Any increase in piston speed, or in the it of revolutions, 
decreases the condensation in the cylinders, as the item of time is 
one of considerable importance as far as this condensation is con- 
cerned. And, further, asa consequence of greater piston speed, we 
obtain lighter engines and shafting. For small powers, it is 
generally possible to obtain great piston speed in our low naval 
engines by a great number of revolutions ; but there has been 
pointed out the difficulty of obtaining efficient propellers at high 
rotative speeds, for transmitting great powers. We know, of 
course, that it is possible to get an efficient propeller for the very 
highest powers yet used ; but these propellers must be of great 
diameter in large ships, and in the United States we look into the 
matter of draught very closely. Our vessels are built for entering 
comparatively shallow harbours, and it is not easy to secure a screw 
that will be efficient, and that will fit on a 22-knot 12,000-ton ship 
of no more than 24ft. draught. There must be a certain minimum 
immersion of the screw blades, and this must be greater for twin- 
screw than for single-screw vessels, because of the rolling of the 
ship. It is necessary also to have a considerable difference in level 
between the keel and the lowest part of the screws in a twin-screw 
vessel. It will surely be difficult, and, I believe, impossible, 
without the use of high glacis plates, to obtain pang 
machinery for twin-screw ships under the conditions named, 
22 knots, 12,000 tons, and 24ft. draught. 

In the design of marine machinery it is important that the ratio 
between the stroke and the diameter of cylinders be kept suffici- 
ently high. This ratio is necessarily low in all naval vessels, as 
compared with the merchant service, on account of the necessity 
of keeping the machinery below the protective deck. Of course, 
the larger the power and size of the low-pressure cylinder, the 
longer the stroke should be, and therefore the greater the height 
of engine-room required for a properly-designed engine. The 
greater the draught the greater the possible height of engine- 
room, and, for the same number of revolutions, the greater the 
piston speed. It is unquestionable that, where more than, say, 
10,000-horse power is to be transmitted through a single shaft, 
under present conditions of speed and displacement, the number 
of revolutions will be limited by the propeller. We in the United 
States navy, having ships of very light draught, as compared with 
other fleets, are most hampered in this regard. 

It has been shown that the use of triple screws would tend to a 
decrease in the volume of the cylinders required for giving the 
powers. This is quite apart from the fact that the power is divided 
into three instead of two, and is due to the greater piston 

possible with the smaller screws. It will be seen, then, that 
considerably more latitude is allowable in the design of machinery 
for ships with triple screws than would be possible if twin screws 
were used. If three engines are installed, it is certain that a less 
height is required under the protective deck than would be necessary 
for a twin-screw ship. 

It is to be noted, then, that the economy of a triple-screw ship is 
developed not only in more efficient propulsion, but also in the more 
efficient use of the steam in the engines due to the decreased con- 
densation following the increase number of revolutions and the 
greater piston speed. The economy of propulsion is thus increased 
as a result of both increased propulsion efficiency and of increased 
efficiency of the engines, A decreased total weight of the machinery 
is also a natural result of the use of triple screws. 

It is, of course, a fact that the use of three engines multiplies the 
number of engine parts. The resulting disadvantage is, however, 
much more apparent than real. The Columbia and Minneapolis 
are examples of the practicability of installing large power in 
three three-cylinder engines, and this was accomplished with a 
stroke of but 42in. There is no doubt that it would have been 
necessary to use four-cylinder engines, at least, if twin screws had 
been used. The absolutely necessary increase in the number of 
cylinders is thus shown to be but one-eighth. Of course, it is under- 
stood that the use of three-cylinder engines is now generally 
— It is merely pointed out as feasible, and as intended to 
show that the arguments against triple screws, based on the 
multiplicity of engine parts, could readily be made of practically 
no weight, if other conditions did not render advisable an increase 
in the number of cylinders, 

Water-tube boilers have now come to stay, at least as far as the 
United States navy is concerned. These bring with them steam of 
high pressure, and cause the use of quadruple-expansion engines 
for economy’s sake, At 200 lb. pressure the quadruple-expansion 
engine gives sufficient gain to justify its employment. Owing to 
the low powers of peace-cruising with men-of-war, it is questionable 
whether it is desirable, with these ships, to design engines for the 
greatest economy at the highest powers. nquestionably an 
arrangement of cylinders which gives the greatest economy at 
the highest powers produces a markedly uneconomical engine for 
the lower Foc ordinarily used in peace. 

The wide variations in present designs show how different 
designers view this problem, It is extremely complicated, and I 
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am free to confess that much more data than are i : 
needed for a full solution. We must know the cosh of runnin ne 
auxiliary machinery, and not only the average power of the . in 
engines, but their range of power must also be carefully conside co 
It has been thought advisable, however, in the design we are — 
posing for our latest fast ships, to use quadruple-expansion en oa 
throughout, using thirteen cylinders in all in the three main en te 
This is a considerable change from the practice of twenty-fivovons 
ago, when two cylinders were most frequent. But the fact ther 
this large number of cylinders has been adopted shows that = 
experience, at least, is that the argument of the multiplicity of the 
of the engines has comparatively little weight. The decrease th 
size of parts, with the consequent increase in accessibility in 
accuracy of adjustment, and in case of repairs, is a natural se: aa 
of the growth in the number of parts, and seems sufticient to ove. 
come the disadvantages. It will be pointed out, further that the 
increase in the number of working parts due to the use of tri le 
screws is only apparent, as ordinarily there would be not more than 
eight cylinders employed on our triple-screw ships against ten 
cylinders that would necessarily be used in the proposed five-cylinder 
quadruple-expansion engines for our twin-screw ships, 

A much more serious objection to the use of triple screws than 
the multiplicity of engine parts is found in the greater intricacy 
of the piping plans, and in the increased number of valves required 
This objection is serious, Our twin-screw warships are complicated 
enough at best. This disadvantage has been reduced somewhat 
however, by several simple methods, The use of electrically. 
operated auxiliaries has done much in this respect, especially as 
regards piping outside of the machinery space. Our piping plans 
are very carefully studied, and are so designed and arranged as to 
reduce the number of valves to a minimum, and to render plain to 
the engineer the leads of all pipes. All valves are marked mainly 
to show the connections, fany of them indicate as well the 
amount of opening of the valve. Asa result of this care in the 
laying out and installation of piping and valves, mistakes in the 
operation of the valves are made almost impossible, and undue 
intricacy of the piping plans is avoided. This absence of com. 
plexity is especially marked when comparison is made with some 
of our earlier twin-screw ships, 

The growth in number of auxiliary engines owing to the em- 
ployment of three main engines is another disadvantage of the 
triple-screw system that is much more apparent than real, 
Ordinarily there is no increase in the number of auxiliaries in use 
only an increase in the number available for use ; and, as a rule, 
these uneconomical auxiliaries are worked much more nearly at 
their rated capacity, and are thus considerably less wasteful of 
steam. Our experience has been that the auxiliary machinery 
gives most of the trouble on board ship, and our vessels have been 
more frequently disabled on account of the failure of these 
small engines than from any other cause due to the machinery, 
A larger reserve power in this, the weak part of the machinery, is 
too great an advantage not to be well worth its cost. i 

The increase in engine-room force required with the three 
engines is not excessive, being twelve men at the most. This can- 
not be considered a disadvantage for warships. The added staff 
consists entirely of skilled mechanics, and these men are especially 
useful in making repairs while under way. Our recent war 
experience tends to show the imperative necessity of some such 
mobile reserve for the maintenance of a vessel, constantly under 
way in a condition at all times of thorough efficiency. With 
this increase, there is always some one at hand to take the place 
of any man overcome by heat or sickness, and crippling of the 
crew, as well as of the machinery, is guarded agaiust. I repeat 
that the increase in the engine-room force necessitated by the 
adoption of three propelling engines cannot be counted a dis. 
advantage in men-of-war, under war conditions, 

The formation of the stern-post and rudder is made somewhat 
complicated by the use of the central propeller, but not more so 
than in any single-screw merchantman, and I apprehend that this 
disadvantage will not be given great weight by any designer. 

To obtain a proper conception of the advantages of triple-screw 
propulsion it is y ider also the latitude afforded by 
this system in the methods of running the ship under cruising con- 
ditions, since either one, two, or three screws may be used. There 
have been many trials of triple-screw ships under each of these 
methods of propulsion, and it may be interesting to give a few of 
the results, which have not hitherto been published, so far as I am 
aware. Taking a vessel of, say, 12,000 tons, 23,000-horse power, 
and 22 knots speed, when all engines are used at full power it is 
found that: (1) The power required to drag one screw, uncoupled 
from the engine and left to revolve freely, is 150-horse power, at 
10 knots: 600-horse power at 15 knots. (2) If coupled to the 
engine, at 10 knots speed the power absorbed in dragging is 
slightly in excess of 300-horse power (3) If two screws are 
dragged, the loss from drag is practically double what it would be 
with one idle screw for the same speed of the ship. (4) The loss 
in power due to condensation in an engine—not the result of ex- 
aor of steam in the cylinders, but attributable directly to the 

eating of the cylinder walls—is almost exactly one pound of 
steam for each horse-power of the maximum power for each engine, 
This figure is approximately correct for all speeds, increasing 
slightly for the lowest conde It applies to jacketed engines, 
(5) With three equal screws, the centre propeller has not sufficient 
area to give economical results when used alone at speeds above 
8 knots. With three equal screws, the use of the two wing 
propellers alone can be depended upon to give a considerable gain 
in economy for all speeds from 8 to 17 knots inclusive. These 
results have been gathered from fully authenticated trials, not 
only of our own ships, but also of triple-screw ships in other navies. 
All screws were practically equal in disc area in the trials from 
which these results are obtained. With these points known, the 

roblem of the design of triple-screw ships is greatly simplified. 

he disadvantage of the drag of a screw is measured, and the 
advantage of the fitting hitherto adopted, which provided for the 
disconnecting of any idle screw from its engine, is clearly deve- 
loped. The necessity of giving sufficient disc area of propeller is, 
as was to be expected, prominently shown by the failure to secure 
economy with one engine in use, except at the very lowest speeds. 

The value of economical engines is so universally recognised 
to-day that it seems almost unnecessary to mention it ; but this 
value is, in a warship, far greater than: the mere saving in the 
coal bill, though that is an important item. The matter of economy 
in the use of coal may make all the difference between victory and 
defeat, Coal endurance limits the radius of action of the ship, 
and determines definitely the scope of her operations, Of course 
we can—as we did recently in two cases—assist a monitor across 
the Pacific Ocean in case of need, but that tardy reinforcement 
might have been too late, Economy at the engines increases the 
speed of these reinforcing ships where that economy can be gained 
without a reduction of bunker ; it increases the potential 
value of each pound of coal, and 10 per cent. may often make the 
difference between success and failure. If this economy were 
measured alone, and not from the military point of view, it might 
be proper to consider the question whether three engines have a 
greater first cost than two of the same total power, but economy 
means more than that. It means victory, and it is for this that 
men-of-war are built, 





(To be continued.) 








Nava ENGINEER AppoINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers: W. C. Morcom, to 
the Pembroke, for the Contest; J. W. Ham, to the Barfleur, for 
the Fame; A. 8. Crisp, to the Centurion, for the Whiting; 
P, Hobbs, to the Tamar, for the Handy; and W. H. Davis, to the 
Tamar, for the Hart. Assistant-engineers: H. G. Ash, to the 
Vivid, supernumerary; J. Maxwel!, to the Pembroke, for the 
Shearwater, 
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RAILWAY MATTERS. 


On the new elevated railway in Vienna the fares are 
arranged on the Zone system. ; 
Tue train mileage run on railways in the United States 
in 1898 is estimated at 900,000, 

Tur number of passengers killed in railway accidents 
+1 the United States last year is said to have been 46. With the 
pte exception of 1895 this is the smallest number killed in any 


one year. 4 : 

\VHILE a passenger engine was being swung on the 
turntable at Grimsby, on thé Great Central Railway, another loco- 
motive struck it, hurling it through a low brick wall into the 
street, Fortunately nobody was injured, 


Mr. G. T. Wurre, traffic manager of the I ,ondon and 
South-Western Railway, died on Friday last. Mr. White had not 
oceupied the position long, having previously been stationed at 
Exeter as superintendent of the south-western district of the 
company’s system. 

Tue almost universal practice in America is to put the 
sand-box of a locomotive on topof the boiler. In this country it is 
y laced below the running board in front of the wheels, A singular 
arrangement is employed on some of the eight-wheel express 
engines of the Illinois Central Railroad, in which the sand-box is 
attached to the underside of the boiler barrel, between the frames 
and just in front of the driving axle, 


Tux surveys for the railway up Mount Vesuvius are 
being rapidly pushed forward, and unless unexpected obstacles 
spring up it wi'l probably be finished in a year’s time. In the 
present highly-eruptive phase of the voleano it seems a dangerous 
experiment. The railway is being surveyed by Mr. Fell, a son of 
the constructor of the original railway over Mont Cenis, which 
was the first of these mountain railways. 


One of the first railways in the United States to adopt 
steel coal trucks of large dimensions was the Pittsburgh and 
Western, It is stated that one train of steel trucks has on the 
average 300 tons more paying load than similar trains of wooden 
vehicles, Formerly 640 tons of coal were hauled by a train com- 
posed of 18 trucks, or 35°5 tons per truck, while now the same 
number of steel cars carry 940 tons, or 52°2 tons per truck. 


Ture are 3377 miles of railways in operation in the 
Province of Quebec, to which the following amounts were paid in 
land and cash subsidies during 1898 :—Quebec, Montmorency, and 
Charlevoix, £3000; East Richelieu Valley, £10,000; Great 
Northern, £25,000; Baies des Chaleurs, £2000; Montreal and 
Lake Maskinonge, £2500. The Province of Ontario paid out for 
railroad subsidies in her territory during the same period, £25,000, 


AccorpinG to a report which has been prepared by 
the Board of Trade, the total number of Bills relating to railways, 
canals, tramways, and the supply of gas, electricity, and water, 
deposited in Parliament for the present session is 214, as com- 
pared with 197 for the session of 1898, while the total amount of 
money proposed to be raised is £95,744,257, as against £53,300,575 
last year, an insrease of £42,443,678. The suggested railway ex- 
tensions would cover 713 miles, and the proposed tramway exten- 
sions 205 miles, 


Tux Board of Trade heve recently confirmed the 
following orders:—Isle of Axholme Light Railways Order, 1898, 
authorising the construction of light railways in the county of 
Lincoln and the West Riding of the county of York, from Haxey 
to Crowle and Marshlands, with branches ; Liverpool and Prescot 
Light Railway Order, 1898, for the construction of a light railway 
in the county of Lancaster, from Liverpool to Prescot ; and the 
Ventnor Inclined Light Railway Order, 1898, authorising the 
construction of a light railway from the Esplanade to the Isle of 
Wight Railway Company’s station, Ventnor. 


A FULL-SIZED locomotive has been presented by the 
Baldwin Locomotive Works to the Columbia University, and has 
been placed in the mechanical engineering laboratory, where it 
will be used for instructional purposes, The driving wheels are 
supported on a set of friction wheels, resistance to which is pro- 
vided by powerful brakes, each said to be capable of absorbing 
400-horse power. They also act as dynamometers, and serve to 
measure the power. When the locomotive is running at a speed 
of forty to fifty miles, 1600-horse power has to be taken care of. 
There is a draw-bar pull amounting to 20,000 lb. The measuring 
device is applied so that the hauling power of the engine at varions 
speeds can be ascertained, 


At the annual meeting of the proprietors of the 
Caledonian Railway held in Glasgow on Tuesday, the Chairman, 
referring to the Bill to enforce the adoption of automatic couplings, 
said that if it came into force the cost to this compamy alone of 
fitting up its stock with automatic couplings would be half a million 
sterling. The pole system of coupling and uncoupling had been 
generally adopted, and had given satisfaction, obviating the 
necessity of the shunter going between the wagons, Not one single 
man on the Caledonian system had, by the Board of Trade Returns, 
lost his life whilst coupling or pling vehicles, and only 
nineteen on all the railways of the United Kingdom. This being 
80 it did not seem reasonable that they should be called upon to 
spend this enormous sum of money until it had been proved that 
the adoption of the automatic coupler would appreciably contribute 
to the safety of the company’s servants, 


‘Tae London County Council last week authorised the 
Highways Committee to prepare and submit schemes for the 
construction of light railways, and to enter into negotiations with 
other authorities on the subject, with a view to joint action being 
taken in regard to the matter. This decision was arrived at as a 
result of a report by the Highways Committee, who stated that 
they had had under consideration the question of the expediency or 
desirability of extending the Council’s tramways on both sides of 
the river Thames, ‘I'he Committee announced that they had come 
to the conclusion that it would be of advantage if the Council 
were to take advantage of some of the provisions of the Light Rail- 
ways Act in order to develop the tramways in the suburban areas 
around London, and that the Council should endeavour to enter 
into arrangements with the County Councils of those districts with 
a view to the construction of an extensive system of lines, As 
already mentioned, the Council has adopted the proposal, which 
will be further reported upon on a future occasion, 


Tae London County Council has addressed letters to 
the Vestry of Lambeth and the Wandsworth District Board of 
Works stating that the Highways Committee has before it a 
proposal that an experiment should be made as soon as possible with 
somesystem of mechanical traction on the Council’stramways between 
Westminster Bridge and Tooting. To enable the Council, as the 
Successor to the London Tramways Company, to make application 
under the Companies’ Act of 1888 to the Board of Trade for a licence 
for the use of mechanical traction on the tramways, it is necessary 
to obtain the consent of the road authorities concerned in the 
matter, These authorities in the case of the particular length of 
tramway referred to are the Lambeth Vestry and the Wandsworth 
Board of Works, both of which are appointing representatives to 
meet the Highways Committee of the London County Council in 
order to discuss the preliminary action to be taken in regard to the 
‘juestion, The Act already mentioned conferred powers upon the 
tramways company to introduce mechanical traction, but with the 
exception of the Brixton-Streatham line these were never 





NOTES AND MEMORANDA. 


in the United States can be gathered from the fact that at the 
Waltham Company's factory alone 2500 watches are being turned 
out per diem. In these works 1400 women and 800 men are 
employed, so that the average output per head per day is about 
one and one-eighth watch. Every watch mochaniaes comprises 160 
separate parts, and involves 3750 distinct operations, 


EXPERIMENTS are being carried out in the United States 
to test the applicability of electro-plating to the hulls of vessels. 
The hu!l of a sea-going tug which was electro-plated in February, 
1895, has recently been examined and found to be free from 
barnacles or marine growth of any kind. During the past year 
she has been towing in the lower waters of the Chesapeake, and 
while other tugs were hauled out every four weeks, this tag 
remained constantly at work. 


Tue Cyclists’ Touring Club is issuing gratuitously, in 
pamphlet form, those portions of its British and Irish Handbook 
which treat of the laws and bye-laws affecting cyclists, and which 
embody a series of simple tables whereby the hours of local sunset 
and sunrise may be easily ascertained. ‘This action bas been taken 
on account of the recent decision of the High Courts in the case 
of ‘*Gordon ¢. Cann,” in which it was laid down that the term 
‘‘sunset’”’ in Section 85 of the Local Government (England and 
Wales) Act, 1888, means sunset in the locality in which the cyclist 
may happen to be, and not sunset at Greenwich. The pamphlet 
will be found useful to magistrates and police authorities, as well 
as to cyclists, 


Tue question of speed at which a centrifugal pump 
should run is dependent upon the total head to be pumped against, 
including friction, velocity head and other resistances in the in- 
stallation, and upon the allowance to be made for slip, &c., in the 
pump itself. I'he theoretical peripheral speed of the revolving 
** disc,” in feet per second, which is required to overcome the total 
head is equal to 5-674 times the square root of the total head, 
stated in feet, says Mr. P. Jones in an article in the Hngineering 
News, ‘To this speed must be added a certain amount necessary to 
overcome the above-mentioned slip, &c., of the pump, and this 
amount will depend upon the design of the pump, and can be 
found only by trial. 


In 1882 a person of the name of Daniel T. Lawson took 
out a patent in the United States for a ‘‘ means for preventing 
explosions in steam boilers,” consisting in the insertion of a sheet- 
metal diaphragm in the steam space, The inventor had a theory 
that boiler explosions were frequently due to the sudden lifting of 
the water in the boiler when the steam pressure was lowered by 
the sudden opening of a throttle, or by other means, The inventor 
has now applied to Congress for an extension of the patent, on 
the ground that he has not been sufficiently repaid for his labours 
during the seventeen years’ term. It seems extremely doubtful 
whether the extended period—if obtained—wil! materially benefit 
Mr. Lawson financially, 


GLASS as a paving material is the latest novelty. The 
glass, or ceramic stone, pavement is laid in the form cf blocks, 8in. 
square, each block containing sixteen parts in the form of checkers, 
These blocks are so closely fitted together that water cannot pass 
between them, and the whole pavement looks like one large 
checkerboard, Such a pavement is being tried in France, and, so 
far, is said to have given good results, The advantages attributed 
to this ceramo-crystal by the manufacturers are :—As a pavement, 
it has a greater resistance than stone ; it is a poor conductor of 
heat, and ice will not form upon it readily ; dirt will not accumu- 
late upon it as easily as upon stone, and it will not retain microbes ; 
it is more durable than stone, and just as cheap. 


In his report of the year’s operations of the Ocean 
Accident and Guarantee Corporation, Mr, J. Hewitt, the chair- 
man, gave some interesting information regarding the effects which 
had resulted from the introduction of the Workmen’s Compensa- 
tion Act. This Act came into force during the latter half of 1898, 
and a comparison of the accidents reported by the factory inspec- 
tors during this period with those of 1897 is given below. ‘The 
figures speak for themselves :— 

Accidents. Accidents. 
July—Dec., July—Vec., 


Factories and workshops alone - excludi. g 1897, 1898. 
mines, quarries, and railways... .. .. 18,125 .. 28,882 
Raiiways, mines, quarries, factories, an 
workshops be, 66? tee (ea- See tae 30,9384 .. 44,459 


AN interesting characteristic of alloys of nickel and 
aluminium has been discovered by Mr. E. 8S. Sperry, Bridgeport. 
Conn., U.S.A. The author had occasion to make an alloy of equal 
parts of nickel and aluminium, for the purpose of adding small 
amounts of nickel to pure aluminium, The nickel was melted ina 
plumbago crucible under a layer of borax ; and at a proper tem- 
perature the aluminium was added, and the whole mass was stirred 
with a plumbago stirrer. The alloy immediately became incandes- 
cent and boiled. It was then poured intw iron moulds, in the 
form of ingots weighing about 10 lb. The metal when poured was 
very fluid and free from the viscosity so often noticed in nickel 
and nickel alloys. The colour of the alloy is grey, not unlike that 
of wrought iron, and the fracture is devoid of any crystalline 
appearance. It is quite brittle, and can be readily ground to a 
powderin a mortar. More metal was made than was needed ; and 
what remained unused was placed in a covered wooden box and 
set away. In about three months, as it was again necessary to 
use the alloy, the box was opened, when nothing but a dark grey 
powder was found in it. An attempt was made to melt the 
powder and pour it again into ingots, but with negative results, 
It is well known that many alloys are subject to disintegration, 
notably an alloy of tin and aluminium. Brass too is subject more 
or less to this phenomenon. An alloy of 90 per cent. nickel and 
10 per cent. alloy shows no trace of disintegration, 


At a meeting of the Royal Meteorological Society, held 
on the 15th inst., Mr. F. J. Brodie read a paper on ‘‘ The Prolonged 
Deficiency of Rain in 1897 and 1898,” For several years past 
there has existed over England, and especially over the central 
and south-eastern parts of the country, a remarkable tendency in 
favour of dry weather. Mr. Brodie discussed the rainfall records 
at eighty stations distributed over the British Isles, for the 
eighteen months—April, 1897, to September, 1898. These were 
divided into three periods of six months each. During the period 
April to September, 1897, the rainfall was in excess of the average 
over practically the whole of Ireland, the greater part of Scotland, 
and the north-west and south-west of England and Wales ; while 
in the north of Scotland, and the central and the whole of the 
eastern part of England there was a deficiency of rain, in some 
parts amounting to between 60.and 70 percent. During the period 
October, 1897, to March, 1898, with the exception of the north- 
west of Scotland and England, the rainfall was below the average 
all over the British Isles, the deficiency over the midland and 
south-eastern parts of England being from 50 to 60 per cent. below 
the average. During the period April to September, 1898, two of 
the six months were excessively dry, and in the southern parts of 
England at least two others had a deficiency of rainfall. Taking 
the period asa whole, the rainfall over the eastern, midland, and 
southern counties amounted to less than 80 per cent. of the 
average ; and in the south-eastern counties to less than 60 per 
cent., the smallest proportion of all being 51 per cent. in London, 
From an examination of the Greenwich rainfall records since 1841, 
it appears evident that for length and severity combined, the 
recent spell of dry weather was the most remarkable experienced 


Some idea of the extent of the watch-making industry 
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MISCELLANEA. 


Tue Japanese cruiser Chitose, built at San Francisco, 
made a trial speed of 23°76 knots for short-distance runs, and her 
average was 22°87 knots, 


A siGn of the development of Siberia is seen in the 
fact that the Novoe Vremya has recently announced that the 
merchants and traders of Western Siberia are discussing the ques- 
tion of holding a general Siberian Exhibition of the products of 
the country in one of the towns situated on the Central or Western 
Siberian Railways. 


Ir is stated that a number of English capitalists have 
organised a company at Topeka, Kansas, with a nominal capital 
of £50,000,000, to compete with the Standard Oil Company. The 
hew company proposes to work the newly discovered petroleum 
fields in the Indian Territory, which are said to be inexhaustible 
and to be producing oil of the highest quality. 


THE proposal for the second reading of the London 
Water (Welsh Reservoirs and Works) Bill—familiarly known as 
the Welsh scheme—was brought before the House of Commons on 
Tuesday. An amendment “ that it is inexpedient that the Bill be 
read a second time, before the Royal Commission on London Water 
Supply has presented its Report,” was carried by a majority of 
seventy-six, 


Durine the recent intensely cold weather, one or two 
of the power companies at Niagara Falls were unable to obtain 
water owing to the accumulation of ice in the channels, and the 
freezing of the water in the penstocks between 7ft. and 10ft. in 
diameter. In one case dynamite had to be employed to break up 
the accumulation, and in another several days of warm weather 
were required to thaw the ice-bound penstocks, 


On Tuesday morning an explosion occurred in the 
Cannon Cartridge Factory, East Laboratory, Woolwich Arsenal, 
where the work of filling cartridges with powder and cordite is 
carried on. ‘I'he factory in which the explosion occurred is situated 
in Plumstead Marshes, and forms part of what is known as the 
Danger Buildings. They are constructed to prevent explosions 
extending to the adjacent workshops, and communicate with the 
latter by raised wooden platforms, 


Tue latest freak in steamship constiuction, the roller- 
boat Ernest Bazin is to be offered for sale by auction in Liver- 
pool shortly. According to the auctioneers ’ announcement, 
**this fine model of engineering skill” cost nearly £20,000 to 
build. Special attention is drawn to the great suitability of this 
boat as an attractive novelty show steamer and advertising medium 
for the great coast pleasure resorts, and to those interested in this 
class of business, it is suggested that the rollers could be utilised 
for gas buoys or caissons, 


On Tuesday the official trial took place of the 
torpedo boat, Python, 152ft. 6in. by 15ft. 3in., the last of four 
torpedo boats just built by Yarrow and Co., Limited, of Poplar, 
for the imperial and Royal Austro-Hungarian Government. The 
Austrian authorities were represented by Commander Ladislaus 
von Sztranyavszhy, Naval Attaché, Mr. Grond, and Mr. Griger. 
The speed realixed was 24°34 knots, the revolutions being 350 and 
the steam pressure 170 lb. The load carried was forty-four 
in representing the vessel fully equipped under service con- 

itions, 


Tue Russian War-office and Admiralty have jointly 
resolved to convert the Port of Kertch intoa first-class war harbour, 
says the Odessa correspondent of the Standard. The immensely 

werfu! Kertch batteries now form a practically impregnable 

arrier against a hostile passage of the Straits of Yenikale, the 
ancient Cimmerian Bosphorus, into the Sea of Azoff. The creation 
of these precautionary defences of the Russian Black Sea littoral 
would appear to indicate that Russia does not wholly rely upon the 
Dardanelles and the Bosphorus proving impassable to a deter- 
mined and powerful invading fleet. 


THE operation of raising the White Star liner Ger- 
manic, which sank in New York Harbour on February 13th, was 
accomplished on February 23rd, after ten days of hard work. All 
openings were closed by divers, cofferdams were built about the 
hatches, and pumps installed on her deck, and on the wrecking 
tugs. Three or four trials were made, each time increasing the 
number of pamps. The work was finally accomplished by 
eighteen pumps, capable of discharging about 2,500, gallons of 
water per hour. It is stated that the work of raising the vessel 
cost the steamship company about £10,000. 


THE water supply of Naples has been the subject of 
inquiry, and the Committee appointed by tbe Municipality have 
issued a report on the subject, which, together with analyses and 
experiments, has occupied three years. Ihe result is a proposal 
that the two old water supplies of Bolla and Carmignano should 
be collected into tanks, carefully filtered and pumped into higher 
level cisterns, so that they could at any time be used tosupplement 
the Serino supply and flow into the houses by the same pipes. 
The estimated cost of the works, says Mr. Consul Neville Rolfe, is 
£1,000,000, and as the capital must come from abroad, British 
capitalists should be on the lookout for the issue of the loan, and 
British engineers for taking up the contract. 


THE annual meeting of the Iron and Steel Institute 
will be held, by kind permission, at the Institution of Civil 
Engineers, Great George-street, Westminster, on Thursday and 
Friday, the 4th and 5th of May, 1899, commencing each day at 
10.30 a.m. At this meeting the Council will present their report 
for the year 1898. The president-elect—Sir William Roberts- 
Austen, K.C.B.—will deliver his inaugural address ; and papers 
promised by Professor J. O. Arnold (Sheffield), Mr. H. Bauerman 
(London), Mr. E. Disdier (Bilbao), Messrs. Jeremiah and A, P. 
Head (London), Baron H. von J yer} (Donawitz, Austria), Pro- 
fessor H. Louis (Newcastle-upon-Tyne), Mr. Bertrand 8. Summers 
(Chicago), and Professor Wiborgh (Stockholm), are expected to be 
read and discussed. The annual dinner of the Institute will be 
held in the Grand Hall of the Hotel Cecil on May 4th. The 
autumn meeting of the Institute will be held in Manchester, on 
August 15th, 16th, 17th, and 18th. 


A SCHEME will shortly be submitted to the London 
County Council for the construction of a second roadway tunnel 
under the Thames eastward of the Tower Bridge. The scheme 
has been drawn up by the Bridges Committee, and it is intended 
that the tunnel shall run between Shadwell and Rotherhithe. The 
distance from the main entrance into the Surrey Commercial Docks to 
London Bridge is twomiles two furlongs, and tothe Tower Bridgeone 
mile seven furlongs. The distance from the main entrance to the 
Blackwall Tunnel to the main entrance of the Surrey Commercial 
Docks is no less than five miles three furlongs. The northern 
approach to the proposed tunnel at the point where it is connected 
with Commercial-road East will be situated about midway in the 
distance measured in a straight line between the Tower Bridge and 
the Blackwall Tunnel. The total length of the proposed tunnel 
and approaches, from Union-road on the south to Commercial-road 
East on the north, will be 6825ft., or about 1} mile. The width 
of the thoroughfares proposed in the Rotherhithe Tunnel are 17ft. 
for the carriageway and 4ft. 2in. for each footway. The approxi- 
mate estimate of the total cost of the scheme is £2,198,250. Of 
this, £798,250 is for the acquisition of the necessary property, out 
this sum also includes the cost of acquiring sites for the re-housing 
of those persons of the working classes who may be displaced by 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to inform 
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t by us may be forwarded to their destination. No 
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REPLIES. 


H. W. (Sheffield).—The locomotive which fell into the Tay was got out 
very little the worse, having fallen into soft mud. The chimney was 
knocked off, but the engine was so little injured that it was taken to 
Glasgow on its own wheels, repaired, and put into service again. 

W. (Poole).—So far as we are aware there is no complete statement in 
existence of the thermal value of gas in all the principal towns of Great 
Rritain. It increases with the illuminating power. For 14-candle gas 
it is 140 calories, or 550 B.T.U.; for 27-candle gas about 210 calories, or 
825 B.T.U. per cubic foot of gas. See Dugald Clerk’s bouk on “Gas 
and Oil Evgines.” London 16-candle gas has a value of about 155 
calories, or 615 B.T.U. 





INQUIRIES. 


TINNING COPPER. 

Sir,—Can any of your readers suggest a good method of tinning copper 

castings? I have tried dipping them in a bath of tin and lead with 
muriatic acid as flux, but the results are not satisfactory. H. A. 








MEETINGS NEXT WEEK. 


Tue InsTITUTION oF CrviL Enoinerrs.—Tuesday, March 28th, at 
8 p.m., Ordinary Meeting. Paper to be discussed, ‘ Alloys of Iron and 
Nickel,” by Mr. Robert Abbott Hadfield, M. Inst. C.E. 

THE INSTITUTION OF MINING AND METALLURGY, Lonpon.-—Wednesday, 
March 29th, at 6.30 p.m., in the Lecture Theatre of the Geological 
Museum, Jermyn-street, 8.W., Annual General Meeting. At 7.30 p.m., 
at the Hotel Cecil, Reception by the President, Mr. S. Herbert Cox, to 
be followed by a dinner at 8 p.m. 
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A GREAT LOCOMOTIVE. 


WE take it for granted that numbers of our readers 
have examined with no little interest the sectional draw- 
ings which we published last week of the great locomotive 
designed by Mr. Aspinall to meet the growing demands 
of traffic on the Lancashire and Yorkshire Railway. The 
more carefully the design is studied the more reason will 
be found for commending it, providing the working con- 
ditions are understood. The engine, as we have already 
stated, differs but little from the normal or standard 
express engines working the line. The essentially new 
feature is the boiler. The mere details of construction 
are novel, to say nothing of the dimensions. Thus 
it will be seen that the back plate is flanged out- 
wards instead of inwards. The internal fire-box cannot 
be got out by dropping it down, because of the width of 
the crown plate ; it can only be got out by cutting the 
rivets and taking out the back plate; and that can be 
more easily done when the rivets are outside—and so 
accessible at both ends—than would be the case if 
they were inside; besides, they are more convenient for 
the machine riveter. An important advantage is that 
the side stay bolts may be placed closer to the back plate 
of the internal fire-box than is otherwise practicable. 
The extended smoke-box is put inside the boiler, and a 
good deal is gained in this way in appearance. But the 
particular novelty of the boiler is its very great size. It 
will be seen that even after we have allowed for the 
additional half inch which the cylinders have in their 
diameter as compared with the standard engine, the 
boiler is very much larger in proportion than that of the 
standard engine. There are many locomotives in Europe 
and America which have quite as much tube surface, and 
there are numbers of engines, notably in Belgium, which 
have very much larger grates. But there are extremely 
few locomotives to be found which have at once so large 
a grate, so much heating surface, and use good coal. 
Grates 10{ft. by 7ft. may be found in Belgium, but they 
burn what is known in this country as ‘ smudge,” and 
not very good smudge either. On the Lancashire and 
Yorkshire Railway the coal burned is good; and we 
are, we think, safe in saying that there are no engines 
running at home or abroad which can make more steam 
than Mr. Aspinall’s boiler can. Of these great engines 
he is now building twenty. How does it happen that 
machines so powerful are needed? Can work be found 
for them ? 

Mr. Aspinall has made it a rule that he will have no 
piloting. He has found by a very simple calculation that 
the general practice of piloting would represent on his 

road an expenditure of about £36,000 per annum. This 

sum would represent the interest and depreciation on a 

large number of locomotives. For a considerable period 

before the weight of the trains seemed to demand it, he 

provided engines of unusual power to work the passenger 

traffic. Yet that traffic has advanced so rapidly in magni- 

tude that a new departure has now become necessary. The 

travelling public regard with much complacency the 

augmentation of space, the increase in solidity, the mani- 

festations of luxury which they find in the modern railway 

train, as compared with that of, we had almost written, 

a past generation. But the 20-ton coach of to-day does 

not carry more passengers than the 10-ton coach of a 

dozen years ago. These new-fashioned trains require a 

great deal of power to haul them. The locomotive has 

not kept pace at all with the increase in train weight, and 

so we find piloting constantly resorted to on such lines 

as the London and North-Western and the Midland. 

There is no room, we think, to doubt that the point is 





any train without assistance. Mr. Aspinall can scarcely 
be said to be before his time. 

The conditions under which a heavy passenger s¢rvice 
is carried on must be taken into account before it is 
possible to decide what engines are best fitted to perform 
the necessary work. It has often been made a subject 
of complaint that in this country there are so many 
types of locomotive used on each railway. But criticism 
is silenced when we realise what the traffic to be carried 
on is. In no country in the world, perhaps, do the 
conditions vary so much as in Britain. We could 
easily fill this page with examples to prove the accuracy 
of our proposition, but it is unnecessary. Two or three 
salient features of the traffic may, however, be named. 
We have the long-distance journey made with very few 
stops. Take, for instance, the London and North-Western 
service to Glasgow. Many miles of the line traversed 
are practically level, and can be worked with one class 
of engine. Another section, just south of Carlisle, is 
steeply inclined, and demands a different type of loco- 
motive. Again, we have the short-run fast traffic, of 
which we shall have more to say ina moment. A third 
variety of traffic is called into existence by the great 
towns, the suburban service of which is worked under 
very special conditions indeed. Now, in this country, all 
the railways, without exception, have more or less of 
these three varieties of traffic to handle. So far the 
piloting has only been necessary on long runs; but 
this desirable end has been secured by the employ- 
ment of very powerful tank locomotives, such as those 
designed by Mr. Kirtley for working the high-level 
Crystal Palace traffic. That is to say, the suburban 
locomotive is ahead of the main line express engine, 
inasmuch as it can do its work without assistance, and 
the main line engine cannot. Within the last few years 
all the locomotive superintendents in Great Britain, with 
a very few exceptions, have been developing locomotive 
power. Thus, for example, we have the Dunalastairs, 
and Mr. Worsdell’s big engines in the North. But 
undoubtedly the most radical advances on normal 
practice have been Mr. Ivatt’s ten-wheeled engine on the 
Great Northern, Mr. Drummond’s four-cylinder locomotive 
on the London and South- Western, and now Mr. Aspinall’s 
engine on the Lancashire and Yorkshire Railway. We 
have referred to the short-distance fast traffic of some lines. 
An example is found in the splendid train service between 
Manchester and Liverpool, that between Glasgow and 
Greenock, in the tourist season, and soon. Now the great 
engine which forms the subject of this article has been de- 
signed specially to deal with a short-run high-speed service. 
Its longest run is under 50 miles, and the trains are very 
heavy—the equivalent of twenty coaches. In ordinary 
work a great deal of starting and stopping in a hurry has 
to be done, and few people recollect, as they ought, what 
this means. In order that a train may traverse 30 miles 
in a little over half an hour, a speed of much more than 
60 miles an hour must be attained somewhere on the 
road. A train running at that velocity has as much 
energy stored in it as would lift it bodily to a height of 
120ft. If the total weight was 300 tons, then the energy 
represents 36,000 foot-tons—as much as would lift a great 
ironclad a yard high. In order that so much energy 
may be accumulated quickly, it is essential that the 
engine shall always have an ample supply of steam 
available at full pressure; this is the reason why so 
large a grate is needed. The reason why the capacity 
of the boiler is so considerable is that it may hold 500 
gallons of water, or, say, a ton and three-quarters more 
than usual. Practice proves that a very considerable 
benefit is derived from carrying large quantities of hot 
water in the boiler rather than cold water in the tender. 
Much greater liberties may be taken with the injectors or 
feed pumps without risking, on the one hand, priming, or, 
on the other, low water. The production of steam is 
made more equal and less dependent on the fireman, and 
the quality of the steam is improved; all matters which 
are well worth the comparatively small sacrifice incurred 
by the augmented weight of the boiler. It will be seen, 
indeed, that, notwithstanding its enormous dimensions, 
the combined weight of the Lancashire and Yorkshire 
engine and tender are but little in excess of that of engines 
on other lines of much less power taken with their 
tenders. 


THE BALLASTING OF STEAMERS. 


In February of last year a resolution was moved by 
Lord Muskerry in the House of Lords having as its 
object the regulation of the ballasting of steamers. 
Speaking on behalf of the Board of Trade, Lord Dudley 
stated at the time that it was not considered either 
practicable or necessary to legislate on the subject, and 
so after a brief debate Lord Muskerry’s resolution was 
withdrawn. Discussing the qzestionin Taz ENGINEER of 
February 25th, 1898, we suggested that, in view ot what 
was so persistently advanced for many years as @ reason 
for not legislating on a fixed freeboard for vessels, it was 
quite possible that Lord Dudley might yet see cause for 
changing his opinion on the subject. In the same article 
we went on to say that, ‘‘ For the present, it will perhaps 
be well to leave it to the prudence and wisdom of the 
owners and builders of ships to deal with and remedy the 
evil. Its cause is fully known, and the cure is easily 
applied. Restrictive legislationis never a desirable thing, 
and always a source of irritation to those who come under 
its operation,” and we concluded with the hope “ that an 
evil which, on a serious scale, is of so recent an origin, 
may be so thoroughly and satisfactorily coped with by 
those concerned as to leave no further cause for either 
Lord Muskerry or any other lawmaker to be concerned 
about it.” 

More than a year has elapsed since those sentences 
were written, but in the intervalthe evil has in no way 
abated. On the contrary, the casualties arising from 
crossing the Atlantic in ballast trim have been much 
more numerous during the winter now coming to an end 
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heard almost daily of bows being battered in and vessels 
rendered helpless by the fracture of their tail shafts. In 
every case the casualty has been traced clearly to the un- 
satisfactory conditions of immersion in which the vessel 
was sent to sea. So serious has the matter now become 
that underwriters and others are talking of the necessity 
of heavier bow scantlings being given to steamers, and of 
an increase in the diameter of all tail shafts, in order to 
provide against the damaging stresses so frequently en- 
countered when in ballast trim. Shipbuilders and ship- 
owners, too, are taking up the question and seeking for 
a sufficient remedy. The question has, in short, reached 
that critical stage at which great caution is necessary. 
It is generally admitted that something must be done, 
and that means a great advance gained. What we have 
now to ensure is that the right thing shall be done. In 
considering this subject it is most important that we 
should have correct ideas upon the following points, 
viz.:—(1) The origin of the trouble, and (2) the symptoms. 
When these are clearly understood we shall be in a 
position to indicate the proper remedy. 

First, then, the first cause of the trouble is the 
United States Tariff Laws, whereby European produce is 
shut out of the American markets ; and therefore, in order 
to fetch a cargo from a United States port, a British vessel 
has to proceed thither in ballast. A secondary cause 
leading to the conditions being considered is the increased 
breadth in relation to depth and length now being given 
to tramp cargo steamers, and in the greater fulness of 
their models as compared with what was adopted until a 
comparatively recent period. These conditions lead to a 
diminished immersion of the vessel when in ballast, 
whereas with her proportions and form she should really 
have a deeper immersion than vessels of the older type, 
in order to enable her to face a North Atlantic winter 
voyage. 

The symptoms observed have already been briefly 
indicated. They affect both the hull and the propelling 
machinery, necessitating expensive repairs to the former, 
and rendering the latter in many cases wholly inoperative 
by reason of broken shafting. The bow of the vessel 
suffers most, and the damage is chiefly experienced at 
the fore part of the flat of bottom. But so stable are 
these tramp steamers when in ballast, and so much are 
their upper works exposed to blows from the sea, that 
the repairs found necessary after coming off an Atlantic 
voyage in winter are distributed pretty much over the 
entire hull. It is, however, at the bow that the mischief 
is most marked. Trimming, as they do, by the stern, 
in order that their screw propellers may be as deeply 
immersed as possible, the fore part rises wholly out of 
the water as each wave passes the luff of the bow, only 
to fall with a heavy thud upon the sea as the succeeding 
wave approaches. The result is seen in started and leak- 
ing rivets, broken cement, and dented and corroded bow 
plating. ‘The racing of the engines every time the screw 
propeller is raised above the water level, or the sea 
leaves it, results in excessive straining of the engines, 
damaged propellers, and broken shafting, the tail shaft 
being the chief sufferer. 

Such being the causes and the symptoms, let us now 
consider the proper remedy, and in seeking so to do wemay 
advantageously study a letter on the subject recently 
addressed to a contemporary by Mr. Charles D. Doxford, 
the well-known shipbuilder of Sunderland. After briefly 
describing the evils to be coped with, Mr. Doxford suggests 
that ‘‘ If we face the difficulty properly there will be no 
necessity for any further talk about legislation on the 
subject of the ‘light-load line.’’’ That is to say, Mr. 
Doxford, like ourselves, is anxious that the trouble may 
b2 met by voluntary action, either through the medium 
of Lloyd’s Registry or otherwise, rather than by com- 
pulsory legislative enactment. 

Mr. Doxford remarks that a good deal has so far been 
done by many builders, including his own firm, to obviate 
the evil by increasing the materials and connections 
forward, and by increasing the diameter of shafts, &c. 
But, as he properly says:—‘‘ Anything that can be 
done in this direction is merely dealing with the effect 
and not with the cause.” With this we most cordially 
agree, and it is reassuring to find that so influential an 
authority as Mr. Doxford has struck so suitable a key- 
note for further utterances on the subject. He then goes 
on to offer a solution which he considers will satisfactorily 
meet the case, and says :—‘‘ What I would like to see is 
the ballast and bunker draught equal in displacement to 
the deadweight capacity of the vessel, which means that 
the difference between the light and loaded conditions of 
the vessel would be the weight of the vessel and her 
machinery.’ ‘ This,” he remarks, ‘is approximately 
about the draught of a steamer with a cotton cargo,” 
which, he says “ is about the best trim in which to send 
a vessel to sea.” 

To effect this Mr. Doxford fits a deep water ballast 
tank just on the fore-side of the boilers, extending to the 
height of the upper deck, and the water carried therein, 
together with that in the peaks and double bottom, 
would, with the bunker coal, lead to the desired immer- 
sion. He thinks that if this were done we would have 
effectually guarded against the bow battering, broken 
tail shafts, and the lee-shore dangers now so commonly 
experienced, and he is further of opinion that the £1500 
to £2000 extra cost of the steamer would be money well 
spent in attaining such an object. 

We have quoted Mr. Doxford at this length because 
we consider it is most important to emphasise his view 
of the question. Some of Mr. Doxford’s neighbours have, 
unfortunately, suggested a totally different remedy, and 
one which, if adopted, might result in severely handi- 
capping British vessels in their competition for freights 
against the vessels of other countries. It has been pro- 
posed to increase the bow scantlings of all steamers 
because some steamers cross the North Atlantic in 
ballast. If this were done many vessels would be 


burthened with an unnecessary weight of materials 
during their entire ty career, just because of the 
odd chance that some 


ay they might be wanted to go 





to the United States in ballast. Surely this is an 
unscientific way of dealing with such a difficulty. Know- 
ing the cause of the trouble as we do, and recognising 
that it is wholly a matter of giving a vessel a proper 
immersion or otherwise, it seems to us that it is in the 
proper ballasting of steamers rather than in an increase 
of their bow scantlings that the remedy is to be found. 

The time has, in fact, arrived when it becomes as im- 
portant to regulate the light draught as it is to fix the 
deepest load draught of steamers. More disasters have 
occurred during the past winter through vessels being 
too light than have been due to overloading in the course 
of many years. A minimum draught of water is now 
almost as important a matter in determining a vessel's 
fitness for an ocean voyage—particularly across the 
North Atlantic—as is her maximum draught when 
loaded. 

We do not at present go so far as to say that it has 
become a matter for legislative enactment, but we do say 
it is a subject that must be somehow attended to. If 
underwriters do not seek to protect their interests by 
insisting upon proper conditions of immersion when 
taking a risk, and if owners do not have their vessels 
built in such a way as to be able to fulfil such conditions, 
then it is to be feared that restrictive legislation will be 
the result. The frequent breaking of tail shafts, and the 
consequent helplessness of vessels so circumstanced, is 
become a serious question demanding the attention of 
Lloyd’s Register, or, failing it, of the Board of Trade. 
There is no suspicion of unsoundness in shafting which 
fails in this way, for in every case it has been made 
under favourable conditions and careful supervision. 
When Lloyd's surveyors are satisfied with a tail shaft 
there is not much room for suspicion regarding its 
quality, nor is there any question of bad workmanship in 
the cases of the many vessels which have recently returned 
from sea battered and leaking. Insufficient immersion is 
at the root of the trouble in every instance, and only by 
sufficiently immersing the modern full-bodied cargo tramp 
is the trouble to be put an end to. Whether or not the 
proper immersion shall be given spontaneously and 
voluntarily by shipowners either acting independently 
or through the operation of Lloyd's Registry, or whether 
the matter shall be taken in hand by Parliament, it is 
now for the shipping community to determine. In our 
opinion Lloyd’s Committee is the proper body to leave 
it with, as it represents all the interests concerned. To 
legislate upon the subjectand enforce it by law will cause 
irritation all round. 

WATER-TUBE BOILERS. 

On Tuesday night the discussion was resumed at the 
Institution of Civil Engineers on the papers by Mr. 
Milton and Sir John Darston, to which some reference 
was made in our columns last week. The discussion 
ended like most other discussions by leaving matters 
pretty much where they were. No doubt the condition 
of the Terrible's boilers was a subject which filled many 
minds; but a judicious reticence was imposed by the 
operation of some unwritten law, and no reference was 
made to the subject. We feel confident that all the facts 
must come out in due time. A policy of silence would be 
the worst possible in view of the rumours which are in 
circulation in all our dockyards. Incomplete as was the 
discussion, however, one or two interesting points are to 
be noted. The first is that the Admiralty have decided to 
adopt higher pressures. They have determined to go on 
until a point is reached at which economy can no longer 
be secured. Where the line is to be drawn who can tell ? 
The pursuit of this policy renders the use of water-tube 
boilers absolutely necessary, and puts the Scotch type 
quite out of court. Whether higher pressures are 
adopted to justify the use of water-tube boilers appears 
to be an open question. We shall not stop tadiscuss the 
matter now, but it may be said in brief that there is 
good reason to doubt that any benefit worth having at 
the price is to be gained by pushing pressures beyond 
200 lb. per square inch. Some of the figures given by 
Sir John Durston at the meeting of the Institution of 
Naval Architects, which will be found on another page, 
tend to strengthen this doubt. 

Generally speaking, the effect of the discussion has 
been depressing. Itseems to be admitted by those best 
informed that so far from the Belleville boiler repre- 
senting finality, we are only at the beginning of the 
epoch of tubular boilers. That, in a word, the water- 
tube boiler remains a thing of the future—a something 
to be developed, or invented, ordeduced. Mr. List, of 
the Donald Currie line, showed that, while the saving in 
weight due to the substitution of Belleville for Scotch 
boilers, if more than ten boilers were used, amounted to 
about 40 per cent, the first cost was increased 50 per 
cent.; and whereas the life of the Belleville boiler might 
be seven years, the shell of a Scotch boiler would last 
sixteen years, and a set of tubes would last twelve years. 
From this it will be seen that the Belleville boiler may 
be regarded in the light of a very expensive luxury. 
Some comment was made on the difficulty of firing the 
Belleville boiler. We quite agree with Sir William 
White that this is not a good argument as it stands, 
against the use of the boilers. But it will not, on the 
other hand, do to forget that if we went to war it would 
be absolutely necessary to increase the number of firemen 
carried in our warships. On this point all competent 
authorities are agreed. The Admiralty, while admitting 
the facts in a grudging fashion, reply that in case war 
broke out they could get thousands of firemen out of the 
merchant service. The danger is that these men could 
do nothing with Belleville boilers, however good they 
might be as ordinary firemen. Let us hope that we shall 
not go to war. A not less important utterance of Sir 
William White was the remark that care must be taken 
that the stresses belonging properly to the engines should 
not be transmitted to the hulls of warships. This means, 
of course, that engines ought to have proper bed plates 
of their own, and not rely on the keelsons and frames cf 











otherwise is, however, strongly stimulated by the excessive 
value attached to reduction in weight of machinery, It 
is obvious that numerous opportunities exist or may be 
supplied by the naval architect for making the engines an 
integral part of the ship. Hull frames and keelsons may 
easily be made to play the part of bed plates with a very 
considerable saving in weight. We are glad to find that 
Sir William White has condemned a practice which has 
given, so far, disappointing results. 

Finally, we desire to direct attention once more to g 
matter of considerable importance, namely, the Admiralty 
method of expressing power and speed. Surely it cannot 
redound to the credit of everyone concerned to say that 
the Diadem had worked for sixty hours without breakin 
down at 90 per cent. of her full power. Ships like the 
Atlantic liners work for a week at a time at full power 
not once or twice, but year after year. The Admiralty 
practice appears to consist in running for a very short 
period—eight hours or so—the machinery of a warship ag 
hard as it can be driven. This is called the “ full power 
trial.” The effort is, as a rule, never repeated, and ought 
not to be repeated. Regarded as a test, it may be 
accepted with equanimity. The mistake lies in putting 
it forward as something which represents the real capa. 
bility of the ships, say, in war time. The notion that 
thereis anything meritorious, oreven specially satisfactory, 
in a ship running for sixty hours without breaking down is 
simply absurd. Of course she did not break down; and 
when we learn that she was only exerting 90 per cent. of 
her full power, the absurdity of boasting becomes yet 
more prominent. We have never yet been able to under. 
stand why the Admiralty go on year after year claiming 
for their ships powers which they do not possess. Iut 
perhaps it is nothing more than a game of brag played 
with foreign Gcovernments. 
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THREATENED STRIKE IN THE COTTON TRADE, 


Ir seems that we are to have another strike of the Lanca- 
shire cotton spinners. At a meeting of the operatives in 
this trade, which took place at Manchester on Saturday week, 
to receive the reports of the ballot, it appeared that the 
voting in favour of a strike was in the proportion of 22 to 1, 
whereas, according to the rules of the society, a majority of 
four-fifths is all that is necessary to bring about a strike. 
The demand is that the rate of wages should be advanced to 
the extent of 7d. in the pound; and in the peremptory 
manner usually adopted by the Amalgamated Operative 
Spinners, the Union leaders have given the masters until 
the 25th inst. to accord these terms. It is probable that as 
industries where machine hands are employed go, the hands 
in the cotton-spinning factories are as badly _ as any. 
It is also certain that at the present date the trade is, 
generally speaking, in a flourishing condition, so that the 
time would seem more or less propitious from the men’s 
point of view for effecting a rise. One's sympathy with 
the originators of the forthcoming strike in making 
this demand is lessened very materially by the fact 
that owing to the methods of the Union which con- 
trols this trade, any advance, justifiable or not, accorded 
to the men on paper does not mean that the members of 
the Union get the full benefit of these advances, as so much 
of the money is squandered in Union management. We do 
not think it likely that the masters will grant this rise, at all 
events in its entirety, without a fight of some sort. But 
whatever may be the upshot of the matter, it is to be 
hoped that we shall not have a repetition of the lengthy 
struggles that usually characterise the labour disputes in 
this trade. 


THE MINERS AND THE WORKMEN'S COMPENSATION ACT. 


Iv appears that if the Workmen's Compensation Act in its 
present form has proved advantageous to the men as a whole, 
it is having an effect on the existing trade benefit funds 
which, at all events for the time being, is unsatisfactory. 
In a circular recently issued by the general secretary of the 
Northumberland and Durham Miners’ Permanent Relief 
Fund, the secretary points out that owing to the Compensa- 
tion Act the income which supported that Fund, which in 
the past was amply sufficient, will, in the future, unless 
placed on an entirely different basis, be incapable of making 
both ends meet. This is due to a variety of reasons, the 
principal one being that owing to the increased liability of 
the masters, brought about by the Workmen’s Compensation 
Act, they can no longer afford to subscribe so largely to the 
men’s benefit fund as in the past, and, in fact, it is considered 
probable that in the near future the masters will cease to 
contribute inany way. Thisis only what was to be expected, 
as employers are now saddled with a premium amounting to 
six times that which formerly had to be paid for working 
men’s insurance. To meet the increased liabilities the men’s 
contributions will have to be raised to the extent of a half- 
penny a week per man, and there will have to be a supple- 
mentary levy of 1d. per fortnight. The salaries of the staff 
and the number of officials will have to be reduced, and the 
whole system, to remain financially sound, will have to be 
revolutionised. Thus it would appear that the masters are 
not the only sufferers by the new Act. 











LITERATURE. 
Hand-book of Metallurgy. By Dr. Cart Scuyapen. Trans- 
lated by Henry Lovis, M.A. Large 8vo. Vol. I., 876 


pages, with 571 figures. Vol. II. 732 pages with 356 figures. 

London and New York: Macmillan and Co. 1898. 
Tuis is a translation of a German work, by the Professor 
of Metallurgy at the Clausthal Mining Academy, who 
combines the advantages of practical training with tutorial 
experience of the subject of his teaching, as well as an 
extended personal knowledge of the actual working of 
metallurgical processes in foreign countries. It is 
devoted to descriptions of the smelting of some of the 
more important heavy metals—copper, lead, silver, and 
gold being taken in the first volume ; and zinc, cadmium, 
mercury, bismuth, tin, antimony, arsenic, nickel, cobalt, 
platinum, and aluminium in the second—all the metals 
of the iron group, with the exception of nickel and cobalt, 
being excluded. This corresponds to the arrangement now 
commonly adopted in continental technical schools, where 
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rate subject from that of the other metals, or 
result that each class 
ts own text-book. This limitation is not apparent 
title selected by the translator, which is too wide. 


sepa r 
wo malth iittenkunde, with the 
requires i 
_ ion as “Soft Metal Smelti 
Some such expression as 0 e melting 
better express the nature of the work. ; 

The first volume, which, as befitting the greater im- 
portance of its subject, is the larger of the two, gives a 
complete summary of the methods in use for copper, 
Jead, silver, and gold extraction; the newer modifica- 
tions in furnaces, especially those of _ American origin, 
receiving prominent notice, and there is also much that 
ig useful in connection with electrolytic methods, 
although these parts are of necessity somewhat sketchy, 
as information upon such matter is not so readily attain- 
able as is the case with older processes, where knowledge 
is more or less common property. The section on gold 
has received additions from the translator, bringing up 
the information contained in the original, which appeared 
in 1894, to the standard of the present time. 

In the second volume the numerous plans that have 
been proposed for the improvement of the methods of 
reducing zinc from its ores, especially those depending 
upon electrolysis, receive full attention, and this account, 
covering about sixty pages, is likely to be generally 
useful. We notice, however, on page 196 the following 
remark in connection with Mr. E. A. Parnell’s process 
for obtaining zinc oxide by heating zinc sulphate with 
blende :—* This reaction is probably very imperfect, as it 
is not possible to convert the whole of the zinc into zinc 
oxide. This proposal has not, therefore, found any em- 
ployment.” ‘The latter part of this statement is not 
exactly correct. The process was worked on a consider- 
able scale at Llansamlet, and was described by Mr. 
Chenhall in the “ Minutes of Proceedings” of the In- 
stitution of Civil Engineers, vol. lxxiv. page 251. The 
authority given, a Carinthian journal of 1881, is obviously 
second hand. , 

We have also found much of interest in the description 
of the newer furnaces and condensers used in working 
low produce mercury ore at Idria, where very consider- 
able improvements have been made of late years, and of 
these we have not seen so complete a notice before. The 
article on nickel has also been carefully worked up, and is 
fairly complete, considering the difficulty of obtaining 
full information, where so much is still withheld from publi- 
cation. The same difficulty is apparent in the article on 
aluminium, but here it is somewhat overrated ; at any 
rate, considerably more information, both as to the 
method of obtaining alumina and its electrolytic reduction, 
is obtainable than we find in these pages. 

It is impossible to go over these volumes even in the 
most rapid manner without being struck by the care and 
labour that have evidently been exercised in the collection 
of information from all sources; and if the impression 
left after a closer inspection is somewhat disappointing 
the reason must be sought in the translator's preface. 
According to this, ‘‘ It is a curious fact that there exists 
no complete treatise on metallurgy in the English 
language, but only a number of smaller text-books mainly 
adapted to the use of students, making no pretence of 
describing with any thoroughness of detail,’ while in the 
present, ‘‘ the most exhaustive work on the subject in 
any language the object has been to give a complete 
account of the metallurgical treatment of every one of 
the metals ordinarily employed.” This certainly claims 
too much, as, apart from the not unimportant group of 
metals omitted, as previously mentioned, we find in 
several places references to another work on general 
metallurgy by the same author for details supplementing 
information now given, and some of these details are not 
unimportant, c.g., lead fume condensing, a cardinal 
point in the economics of lead smelting, is disposed of in 
four words (see Schnabel Allgemeine, Hiittenkunde) 
a summary treatment which we should not have expected 
in the most complete book in any language. In reality 
the work is very similar in character to earlier books 
bearing the same title, Metallhiittenkunde, by Professors 
Kerl, of Berlin, and Balling, of Pr.bram, the resemblance 
to the latter being accentuated by the number of illus- 
trations in common, but it is carried out on a more ex- 
tended scale than either of its predecessors. It is a good 
student’s text-book, although somewhat wanting in 
attractiveness owing to the cxtreme prolixity of the 
style, which may, perhaps, be more marked in the trans- 
lation than the original, from the translator’s desire to 
reproduce the words of the author as closely as possible 
in preference to giving a more readable English adapta- 
tion. For example, in German, one word, ‘‘ Ofen,”’ does 
duty for four in English, namely, furnace, kiln, oven, and 
stove, but only furnace is given in the translation; con- 
sequently the clumsy expression, shaft roasting furnace, is 
generally used for kiln; and in another place we find “so 
called bakers’ furnaces”’ (Béckerifen), where the sense re- 
quires bakers’ ovens without any qualification. On page 
423, vol. i., we are told that the term “ freshening ’”’ 
(Frischen) is applied to the smelting process by which the 
litharge is reduced. This should have been put as an 
opinion of the translator rather than as a statement of 
fact, as the term actually used in England, “ reviving,” 
which is exactly parallel to the German, is sufficiently well 
known. We have been told that in the International 
express trains on the Continent, where polyglot notices 
to travellers are given in the carriages, that there are 
required to convey the same information 109 letters in 
German, 74 in French, and 57 in English, and, allowing 
for the greater average length of (ierman as compared 
with English words, these pages suggest a similar, if 
somewhat smaller, inequality. 


would 





Report on the Developn:ent of Commercial, Industrial, Mari- 
time, and Traffic Interests in Germany, 1871 to 1698. By 
Mr. GastrELi. Foreign-office: Miscellaneous Series, 
oa Moe London: Eyre and Spottiswoode, &e. 189). 

Tue author of this publication is Commercial Attaché to 

the British Embassy in Berlin. He first deals with the 





effect of the increase of foreign industries on the 
immediate future of British trade; and in doing so he 
takes the point of view that Germany’s industrial and 
commercial advance is not necessarily detrimental to 
British interests. ‘On the contrary,” says the report, 
“it brings with it certain substantial benefits.” But 
Mr. Gastrell does not tell us what these benefits are, and 
it is to be presumed that he refers to the hackneyed 
generalities which have gone the round of the Press 
lately to the effect that British and German commercial 
interests are identical, and that hand in hand Britain 
and Germany would be able to accomplish far greater 
things than either could do alone. This as a doctrine is 
pernicious, for while such an argument might be sound 
enough if the parties in question were each to bear their 
relative proportions of the burdens incurred; as matters 
now go, if England and Germany were to run a joint 
commercial policy, they might be “hand in hand,” but 
England would be incurring all the work and Germany 
would get an unduly large proportion of the benefits that 
would accrue therefrom. 

The general argument of this report is that it is not 
Germany who is to blame if our commerce suffers by her 
competition, but that we owe this misfortune toa variety 
of causes for which our British methods are directly 
responsible. There is much to be said for such reasoning, 
though we think it is overdone. Mr. Gastrell, however, 
rightly points out that we are unduly handicapped by our 
excessive rates of freight by land and sea, and by a want 
of State assistance, such as is extended to the manu- 
facturersin the Fatherland. Emphasis is given to the 
fact that when Prince Bismarck laid aside the sword, he 
turned his ever busy hand, figuratively speaking, to the 
ploughshare. People generally have got so much into the 
habit of identifying that great statesman with war and 
bloodshed, that they are apt to overlook the long years 
subsequent to the war with I'rance during which he so 
steadily worked for the peaceful advancement of his 
country. The late Prince Bismarck, however, never lost 
sight of the fact that after creating the German Empire 
by force of arms, the only way to maintain it as such was 
to strengthen its industrial capacity. 

That he was successful in this branch is proved by the 
fact that his influence was felt in this way, even in such 
far-off countries a3 China and Japan—a personal influence 
which, since his retirement from the affairs of the State, 
and since his death, have been declining. But while such 
has been the case, the fruit for which he sowed the seed 
has been maturing, in such a manner as to make of 
Germany to-day an industrial competitor whose existence 
and methods we are too wont to ignore, and consequently 
Mr. Gastrell’s report, which gives in a clear and compact 
form many particulars and statistics on the subject, 
should be of great interest just now. 

From it our manufacturers, in their respective indus- 
tries, should be able to extract various comparisons 
between their own and their German competitors’ facilities 
for trading, which are well worthy of their consideration 
in these days of cutting business. 


SHORT NOTICES. 

Tables for Calculating the Discharge of Water in Pipes for Water 
and Power Supplies. By A. E. Silk. London: E. and F. N, 
Spon, Limited. 1899. Price 5s.—This is a handy little book of 
tables for loss of head, velocity, and discharge from pipes of 
diameter from lin. to 30in., no fractional sizes being given. 
The velocities are from ‘5ft. to 7ft. per second, The loss of head 
has been calculated from Tudsbery and Brightmore’s formule. 

Up-to-Date Air Brake Catechism, By Robert H. Blackall. Fully 
illustrated. London: E. and F, N. Spon, Limited. 1899. Price 
6s, net.—This appears to be a carefully and exhaustively compiled 
catechism of the parts, appurtenances, and operation of the West- 
inghouse brake, It is iilustrated by sectional drawings, with all 
the details numbered. Though referring essentially to American 
practice, it should be of use to English drivers and others. 

Advanced Metal Work: ; Lessons on the Speed Lathe, Engine Lathe, 
and Planing Machine. In three parts. Part I.: The Speed 
Lathe. By Alfred G, Compton and Jas. H. de Groodt. First 
edition. First thousand. New York: John Wiley and Sons. 
London: Chapman and Hall, Limited. 1898. Price 1.50 dols.— 
This little book contains good general and detailed practical 
instruction in wood and brass turning with lathes, and the ordinary 
hand rest. It should be valuable to beginners in this work, 
whether trying to acquire the gentle art themselves, or being 
taught at technical schools. It is particularly intended for the 
latter use. 

Funafuti, or Three Months on a Coral Island: An Unscientific 
Account of a Scientific Expedition. By Mrs. Edgeworth David. 
With portraits, map, and illustrations, London: John Murray. 
1899. Price 12s.—This is, we are told by the authoress in her 
preface, ‘‘an accurate, though unscientific, account of the 1897 
Funafuti coral-boring expedition.” It is both interesting and 
entertaining, and the gentle fun which Mrs. David pokes at 
the ‘scientific expedition,” and the ‘‘ want-to-know’s ” who care 
to worry about the construction of a coral reef is rather amusing 
than otherwise. The only scientific part of the volume is con- 
tained in a postscript by Professor T. G. Bonney, in which it is 
shown that good work was done, the boring being taken down to 
1114ft., ceasing in coral reef rock, which must be of considerable 
depth. The cores are at present in the hands of the Royal 
Society. 

The Internal Wiring of Buildings. By H. M. Leaf. Mlustrated. 
Westminster: Archibald Constable and Co. 1899. Price 3s, 6d. 
—A small book well got up and printed which has received con- 
siderable care in its preparation. The reader is supposed to know 
something of electricity, but technical terms are not used broad- 
cast without explanation, so that practically anyone would find 
the book useful, and it should certainly prove of service to those 
wishing to gain information on the subject of house wiring. Though 
for the most part the subjects dealt with are not new, yet they 
are treated in a new way, and practically every system receives 
an impartial description. Nearly a third of the book is taken up 
with a reprint of the ‘“‘ Wiring Rules” of the Phcenix Fire Office, 
the Westminster Electric Supply Company, and those of the 
Institution of Electrical Engineers. 
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Light Railways at Home and Abroad, By William Henry Cole, 
With plates and illustrations, London: Chas. Griffin and C.., 
Limited, 1899, Price 16s, 





The Microscopy of Drinking Water, By George C, Whipple. Firs 
edition. First thousand. New York: John Wiley and Sons 
London: Chapman and Hall, Limited. 1899. Price 3.50 dols. 


The Entropy Diagram and its Applications, By J. Boulvin 
Translated from the ‘‘ Revue de Mecanique” by Bryan Donkin. 
With thirty-eight figures. London: E, and F, N. Spon, Limited, 
1898, Price 5s, 

Machine Design. Part 11.: Form, Strength, and Proportions of 
Parts. By Forrest R. Jones, First edition. First thousand. 
New York: John Wiley and Sons, London: Chapman and Hall, 
Limited, 1819, 

Easy Lessons in Mechanical Drawing and Machine Design, Ar- 
ranged for self-instruction by J. G. A. Meyer. Fully illustrated. 
Vol. i., also Parts XIII. and XIV. of Vol. ii. New York: Arnold 
Publishing Company. 1898, 

Les Services Actuel des Trains Rapides—Belgique, Angleterre, 
France, Suisse. Notes de Voyage, 1897-98. Par Camille Barbey. 
Avec 2 frontispice et 96 figures dans le texte. Bile et Geneve: 
Libraric, George et Cie. Paris: Baudry et Cie. 

The Cost of Municipal Trading. A paper read before the Society 
of Arts, London, by Dixon Henry Davies, with the discussion 
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DOCKYARD NOTES. 


Tue arrival of the Talbot at Portsmouth brings to England 
officers who saw something of the yet unwritten side of the 
late war. One of these, in conversation, told us that, in the 
opinion of a good many people-who were ‘‘on the spot,” the 
Maine report was not worth the paper it was written on. 
The water of Havanna Harbour is of about the colour 
and thickness of peasoup, and the whole report—in so 
far as the cause of the explosion is concerned —was based on 
the divers’ guesswork. They could see practically nothing ; 
the report was based upon what they could feel. In this 
light the complicity of Spain becomes more shadowy than 
before. Few people outside America ever considered the 
case proved against Spain, but the foreign officers off Cuba 
held that the explosion was very probably internal. There 
are—or were—several instances of American ships with 
steam pipes actually passing through the magazines! There 
is some wonderful device fitted, to automatically give the 
alarm if the temperature rises to a dangerous point. This 
is all right ; but automatic alarms are liable to break down, 
and then— ? 





OrHER items are:—Much of the argument at the time 
turned on the fact that no fish were killed by the explosion. 
It was said there were no fish in the harbour to kill. On the 
other hand, the Talbot's officers say that the natives of 
Havanna were to be seen fishing all day long. In view cf 
what one sees on the Thames, where industrious anglers are 
to be seen in all sorts of unlikely and impossible places, this 
may not count for much; still, it helps to unsettle the fish 
problem. To turn to another matter: the Spaniards at 
Havanna had only two torpedoes, with which they practised 
continually. There was a report about that the Furor and 
Terror, when they came out of Santiago harbour at the end, 
had no topedoes at all on board, they simply came out to get 
sunk. This may explain their previous inaction. It is also 
said that in some of the Spanish engine-rooms there were 
parts never visited, it was considered “suicide” to attempt 
to reach them. All this is trenching upon what the 
journalist calls ‘ancient history,” but since practically 
everything that we have yet heard about the war has been 
from American sources, side-lights from independent wit- 
nesses are of value and interest. 





ForMERLY all three-funnelled destroyers carried their masts 
between the middle and foremost funnels. At Portsmouth 
most of the three-funnellers have now had the mast put 
before the foremost funnel. The new destroyers with three 
funnels all arrive with this rig—they carry a torpedo tube 
between the first and second funnels, and the middle funnel 
is much more aft than in the earlier boats. They look, 
indeed, like the four-funnelled ones would look with the 
second funnel removed. 





In connection with the inquest upon the victims of the 
Terrible disaster, the jury visited the ship, and a Portsmouth 
paper draws attention to the fact that the Terrible is fitted 
with welded and weldless tubes. One of the latter was being 
inquired about; to assist their deliberations the jury took 
away a welded tube. 





ANOTHER Officer was on board the Saikio Maru, which a 
Chinese torpedo boat attacked. He says the boat fired its 
first torpedo at a very long range—something like 800 yards. 
It travelled quite truly, and ought to have hit. Luckily for 
the Japanese ship, just at the moment the torpedo was Ccis- 
charged, a shell cut her steam-pipe, and her speed dropred 
tremendously at once. Consequently, the torpedo being 
truly aimed, reached the spot where the Saikio would have 
been, a bit too soon. It was, he said, a very near thing 
indeed. After this, the boat, finding that the Japanese 
could not hit her, came deliberately alongside, slowed dc wn, 
and fired the torpedo that dived underneath the target. This 
torpedo we know all about ; the first is the one concerning 
which conflicting stories have been written. 








THE real cause of the decline of British trade with 
Italy is not the competition of cther nations so much as the 
growing mechanical industries of Italy herself, says the British 
Consul at Naples. Like Great Britiin, Itsly has an ‘industrial 
North,” and is largely making goods for herself whick a short 
time ago she imported. To take the Armstrong gunworks at 
Pozzuoli alone, we find a large output of guns made by Italian 
workmen and mainly «nder Italian superintendence, admittedly 
equal to the best work turned out in the home works at Elswick. 
Originally the Italian navy was armed from England, now Italy 
makes | er own guns, and a considerable item of export from home 
is cancelled, 
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THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, PITTSBURG, PA., US.A. 





VIEW DOWN CENTRAL BAY OF MACHINE SHOP 


minutes. The amount of heating surface in the six heaters 
which were used for the purpose was 20,000 square feet, and 
THE works of the Westinghouse Electric and Manufactur- they were so devised that either exhaust steam or live steam 
ing Company, at Pittsburgh, are now being enlarged, owing could be employed. The fans are driven by motors, each of 
to the immense growth of the electrical business. The Which is about 30-horse power. Fire protection is afforded 
machine shop, which was 231ft. in width by 750ft. in length, by an extensive system of water mains, supplied from a 
is being lengthened to 1000ft., and a new office building, with TeSérvoir on a neighbouring hill. _ fy 
a frontage of 250ft.,a depth of 50ft., and a height of six All the machinery of the works is operated by electricity. 
storeys, is being erected at the western end of the works, and Tesla polyphase motors, which are one of the special produc- 
immediately adjoining the machine shop. Alongside the | tions of these works, are employed for this purpose. ‘I'he 
machine shop is the warehouse. This building is 750ft.in | Tesla motors have no commutators. They are therefore 


THE WESTINGHOUSE COMPANY. 





length, and 76ft. in width. The machine shop proper, 
coming up to the rear of the office building, will be in exactly 
the same style as the existing machine shop, which has been 
found entirely satisfactory. The framework of the machine 


particularly well adapted for shop work on account of the 
small amount of attention required. There are more than 
1300 machine tools electrically operated at these works, and 
the success which has accompanied this system of machine 
driving has been so great that it has led to a very general adop- 


shop is of massive steel construction, the outer walls being | @ “yg ; ee ; 
of brick.- This building will be, when the alterations are | tion of electricity for power purposes in the United States. 
completed, 1000ft. in length, and constructed in three longi- | The engines which drive the electric generators are made by 
tudinal sections or bays. The central section—a view down | the Westinghouse Machine Company, whose works are 
which, as it now exists, is shown above—is about 7Oft. | Within a few hundred yards of the electric establishment. 
wide, and is in one storey from the ground to the roof, the Three thousand horse-power is produced in the power-house, 


latter being about 55ft. high. Through this section, which | Where there are four Westinghouse steam engines of 500- | 
| either in Scotland or England were nearly so well equipped 


is known as the main aisle, travel powerful overhead electrical horse power each, and two Westinghouse gas engines, one of 


cranes, each of a capacity of 30 tons. The side sections of 
the building open directly upon the main aisle, and are 
divided into two floors. Above the lower floors in each 
section several electrical 10-ton cranes operate in a manner 
similar to that in the main aisle. 

Goodsare received from and shipped by what is known as the 
Turtle Creek branch of the Pennsylvania Railroad, which 
runs for two miles parallel with the main line. The rail- 
road tracks, after leaving this branch, are so arranged that 
freight cars, and, indeed, entire trains, pass directly through 
the ground floor of the warehouse, and each of the three 
aisles of the machine shop. This, of course, greatly facili- 
tates the loading and unloading. Throughout these lines of 
railway track, from the time they enter the Westinghouse 
grounds, and along the line of the Turtle Creek branch of the 
Pennsylvania Railroad until the branch joins the main line, 


250-hocse power, and the other of 750-horse power. 

Mr. Westinghouse, by the way, is believed to be the only 
manufacturer who has produced a gas engine of such dimen- 
sions—750-horse power—with complete success. The steadi- 
ness with which these two huge gas engines operate can be 
judged from the fact that they are connected direct to 
electric generators, which produce current for lighting and 
for power. Both direct current and alternating current are 
supplied from the power-house. 








MODERN TURRET LATHES AND SCREW 
MACHINES. 
Ar the fifth general meeting of the present session of the 
Glasgow Association of Students of the Institution of Civil 
Engineers, held in the Institution Rooms, Bath-street, 





all trains can be operated at will, either by electric or steam | Glasgow, on the 6th inst., a paper was read by Mr. Joseph 
locomotives. Five bridges connect the second floor of the | Shepherd, Assoc. M. Inst. C.E., on the subject of ‘‘ Modern 
warehouse with the machine shop. The land on which the | Machine Tools; with Special Reference to Screw Machines 
works stand has a frontage of 2300ft. along the line of the | and Turret Lathes,” which, dealing to a considerable extent 
Pennsylvania Railroad. The ground floor of the machine | with foreign-made tools of this kind, as being greatly superior 
shop, as it was originally constructed, covers four acres. | to most productions in this country, led to.an interesting 
The gallery spaces of the second floor cover three acres. | discussion. Mr. David Cowan, M. Inst. C.E., was in the 
Of course, these areas will be much increased by the large | chair, and contributed to the proceedings afterwards. 

addition which is now being made to the buildings, The| Mr. Shepherd began by saying that of the pressing 
heating system is intended to warm the buildings to about | importance of modern machine tools there could be no 


60 deg. during the coldest weather ; and owing to the cubical | question, as with the increase in equipment of other | 


contents of the buildings, as well as to the character of the | countries, and the practical stagnation characterising the 
work done in them, the fan system of hot-air heating has | extent and method of such equipment in our own country, 
been adopted. The main building, or machine shop, before | a period would soon arise when we would be in great danger 
the new additions were begun, contained 9,171,000 cubic | of being squeezed out of the world’s mechanical trade ; 


feet of air, all of which had to be changed once in twenty | unless, indeed, a great advance was made in the improvement | 


of our mechanical methods, an1 they were brought more in 
line with those of more advanced countries. He referred 
particularly to America and Germany. The keen competition 
of these countries—of America especially—was already being 
severely felt. For example, the equipment of all, or nearly 
all, recent electric tramways in this country had fallen into 
American hands, and, as many of them would know, the 
plant for the Glasgow tramways had been obtained from the 
Pittsburgh workshops of the Westinghouse Company. Germany 
was the only other country which Americans themselves 
regarded in the light of a close rival of the immediate future. 
The mechanical progress of both nations should, therefore, 
be observed by us with the deepest and most watchful 
interest. 

The progress of both these nations in engineering manufac- 
ture, the author said, was entirely due to the importation or 
adoption of machine tools of the most modern description, 
together with the systematic improvement of workshop 
organisation. He especially referred to the works of the 
Schuckert Company, of Niiremberg, as affording fine examples 
of the most recent of German engineering shops. He had 
had the pleasure of thoroughly investigating them. No shops 


and arranged, and no shops devoted so entirely to electrical 
work were anywhere near the size of these enormous works. 
They consisted of older and newer grcups of shops, the 
former, however, being only three years old, and the latter 
erected during the past eighteen months. The former were 
mostly equipped with the best designs of German and con- 
tinental tools, while the latter were almost exclusively 
equipped with American tools, a fact the author pointed to 
as showing how wide awake the German engineer was to the 
importance of buying the best appliances, whether made in 
his own country or elsewhere. 

After some statements as to the superior design and make 
of tools emanating from American shops, and the “ poor 
show ’’—as regards rapidity of work—which British tools 
made alongside corresponding tools of American production, 
the author said he spoke not as a toolmaker, but as a user of 
tools. He might have dealt with a big variety of machine 
tools, but his subject afforded an instance of the embarrass- 
ment attending great riches, and he was obliged to confine 
himself to one class of tool—that of turret machines, or those 
having a number of tools about a turret or capstan, and made 
to operate in succession on the item being manufactured. 
There were, in addition to the simple screw machine or turret 
lathe, others of a similar class in the American chucking 
machine or boring lathe, and the turning mill with its 
capstan head; but confining himself to the ordinary screw 
machine, the author described in detail the manner of its 
operation as concerned with the making of hexagonal nuts 
from hexagonal drawn brass rod, and compared the successive 
operations in this and other hollow spindle work with what 
would be necessary in an ordinary lathe. All the tools were 
set in the correet relative positions and need not be changed 
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or removed, except for grinding. No measurement of work 
was necessary, the operations being purely mechanical, and 
requiring little or no skilled attention. 

The author described the automatic chuck ordinarily 
used with small screw machines, also scroll chucks for 
heavier work and castings; examples of which and other 
component parts and adjuncts, as well as a great variety of 
work produced by the machines described, were exhibited, 
attached to the latter being a note of the time taken in 
makingthem. As examples of larger work turned out by these 
tools, when fitted with back gear, special attention was drawn 
to a steel handle which had been formed with one broad cut 
straight into the steel and finished in ten minutes, and toa 
more familiar article, the hub of a bicycle, which had been 
turned down, leaving the two shoulders for attaching the 
spokes, the hole for the spindle being bored at the same 
time, and the whole finished in about five minutes. The 
state of things about the lathe when such broad work was 
being done was more like what obtained in a joiner’s shop 
than at an ordinary metal-work lathe, as steel chips or 
shavings din. and 5in. broad, and yards in length, were seen 


issuing from the tools like soft wood shavings from a plane. | 


To convince his audience of this, the author exhibited a 
number of remarkable shavings resulting from the operations 


described. To enable heavy cuts of this description to be | 


taken, and the articles to be made in such extremely short 
times, heavy streams of thick lard oil had constantly to be 
applied on the tools, otherwise their edge would soon dis- 
appear, and without the best cutting edges only poor and 
unsatisfec‘ory work could be obtained. With abundance of 
oil playing on the tools, the cutting speeds for steel might be 
taken at about 40ft. per minute, and for brass the usual rate 
was about three times this. There was no exact cutting 
speed for these tools. Some people preferred to run at a 
high rate of speed, and sharpen their tools every two or 
three hours, while others preferred running slower, and 
sharpening every five or six hours, each advocating his own 
way as being the best. 

The longest work the author had seen of rods passing up 
the hollow spindle of the lathe consisted of 6in. steel pinions 
for electric motors for street tramways, the lathe having 
been made by Messrs. Droop and Rhein, of Bielefeld, West- 
Phalia. Although very similar to the lathes just described, 
this lathe, instead of being driven by back gear, had imparted 
toit a high rate of gearing by means of worm and worm- 
wheel. The Gin. rod was fed out to the stop and gripped by 
a large scroll chuck, the machine was then put in motion, a 
drill cut its way through the rod for the motor axle; a 


reamer placed in the next position in the turret corrected | 


the hole thus made, and the parting tool then cut off the 
blank. The entire operation lasted about forty minutes, and 
the steel blank passed on to a gear cutter by which four or 
five of the blanks had their teeth cut at once. 

The author then proceeded to refer to the number and 
variety of devices which had been adopted for performing 


| were provided with back gears, the largest being triple-geared. 


Churchill, of London, the agents in this country, the 
author was able to show various examples of the 
work done by this machine. This, the author 
thought, was rather a melancholy example of the way 
in which the foreigner invaded the home of engineering in 
this country and secured his orders without any competition 
from home firms. One of the largest entirely automatic 
machines uf this description in existence, however, has been 
made by Messrs. Alfred Herbert, of Coventy, and was daily 
turning out steel shells for quick-firing guns—a sample of 
which was shown—the machine turning out shells at a cost 
of under one penny each. 

With the ordinary turret tools under consideration a limit 
of 8in. or 9in. was the maximum length of bar that could be 
worked, but for longer work than this lathes had been 
designed by Messrs. Jones and Lamson, of Vermont, U.S.A., 
and by Messrs. Alfred Herbert, Limited, Coventry. The 
Jones and Lamson turret was a flat plate provided with slots 
to which the turning tools were fixed, the work passing over 
the top of the plate and clear of the remaining tools. Messrs. 
Alfred Herbert employ a hexagon turret with a hollow 
interior through which the longer work can pass entirely. 
Both of these machines possessed all the advantages of the 


| screw machines and turret lathes previously described, with 


the additional advantage that long work up to 1Sin. or 2ft. 
could be successfully handled. Both makes of lathe were 


| provided with heavy back gears and friction clutches allowing 


of instantaneous operation of gears. Another point of 
advantage was that the cross slide was dispensed with, allow- 
ing the turret and its tools to be fed right up to the chuck of 
the lathe, the cutting and forming operations being per- 
formed by a small subsidiary slide which was mounted in one 
of the turret holes or slots. 

Passing for a moment or two from the machines and 
operations involved in hollow spindle work, the author 
described wherein the difference consisted in dealing with | 
heavier work and castings. All the machines for such work 


In dealing with castings a great difference consisted in the 
fact that, owing to the skin on the metal, havoc was played 
with the fine edges of the forming and turning tools if these 
were brought to bear at once upon the work. To obviate 
this, castings as a rule were pickled in dilute acid, which got 
rid of a large proportion of the sandand harder scale. After 


| fixing the work in the chuck the first operation usually con- 


sisted in passing a roughing tool entirely over the surface of 
the work to be turned, and getting well under the skin, so 
as to leave nothing but clean metal for the finer tools to 
operate upon. 

Reference was then specially made to two screw machines, 
one Messrs. Alfred Herbert’s No.4, and the other Messrs. 
Brown and Sharpe—of Providence, U.S.A.—No. 6, and 
numerous specimens of the work turned out by them were 
exhibited. Among these were a small commutator, which 


| had been turned and bored in the Brown and Sharpe machine, 


the simple mechanical operations of advancing each turret | 
tool in its correct sequence, resulting in what was known as | 


full automatic machines, by which the cycle of operations 


was automatically performed until the length of the rod was | 


entirely used up; six or eight of these machines being looked 
after by one man. An interesting competition with three of 
the best American automatic machines had recently taken 
place in one of the Glasgow locomotive shops. Samples of 
the various articles for which a machine was required were 


handed to the several American makers. With characteristic | 


enterprise they agreed to ship over the necessary machine 
with the appropriate tools, and have them put to work in 
Glasgow entirely free of charge, on the understanding, of 
course, that each machine would have a fair trial, and that 
the successful one would be purchased. The winners in this 
contest were the Cleveland Automatic Screw Company, of 


Cleveland, Ohio, and by the courtesy of Messrs. Charles 





and the corresponding sleeve, with its nut and washers, 
which had been finished in the Herbert machine ; the time 
taken by a second-year apprentice to turn the commutator 
being thirty minutes, and the sleeve with its nut and washers 
fifty-five minutes. Other examples were two motor bushes, 
5in, and Tin. long, and of 1fin. and 2in. bore, both of which | 
articles required two operations, the first being the boring, 
reamering, facing, and champhering one end; the second 
being the facing and champhering of other end and the form- 
ing of the middle of the bush. The first was done on the 
Brown and Sharpe machine, and required ten minutes for the 
1fin. bush and fifteen minutes for the 2in. bush. The second 
operation on the Herbert machine required twelve minutes for 
the 1jin. bush and eighteen for the 2in. bush ; or the completed | 
times to finish the articles as shown were twenty-two minutes 
and thirty-three minutes respectively. These operations | 
were not done by skilled turners, but by second-year appren- 





tices, whose time was usually reckoned at 14d. per hour, so 
that the total costs of this work came to the unusually small 
sum of ‘55 and ‘8 of a penny. As a matter of fact, the cost of 
the use of the tool itself exceeds in most cases the cost of 
labour to work it, which is the best recommendation of the 
tool’s simplicity and efficiency. Of other examples of cast 
iron work produced on these lathes in the same way the 
same was true. In most cases the amount of money spent 
in wages was quite inappreciable. 

For dealing with larger work than any above referred to 
the use of a larger and much heavier tool was required. One 
of the best tools of this description was the Gisholt lathe 
—a fme example of which we illustrate above—which 
was a very heavy lathe with powerful chuck and triple-geared 
head. Corresponding to the cut-off rests in the screw 
machine was a traversing rest with a four-tool capstan 
attached. The turret wasa huge superstructure mounted 
on another carriage and provided with positions for six tools. 
About a dozen of these machines had been sold in this 
country, principally to English shops. The opinions held by 
the users varied considerably, some having got only moderate 
results from the machine, others getting as much work out 
of it as six other lathes. In the shops mentioned early in 
the paper, at Niirnberg, no less than a dozen of these lathes 
were installed in the shops built for the manufacture of 
tramway motors, and were all doing excellent work. Thus, 
in one German shop there were as many of these special 
tools in use as in the whole of Britain. A somewhat similar 
lathe was manufactured by Messrs. Pratt and Whitney, and 
two examples of this were turning out excellent work at the 
Daimler Motor Works at Coventry, operating on hard 
stamped steel blanks for making mitre wheels about Tin. 
diameter, and taking off heavy cuts 4in. and 5in. broad, the 
manager there estimating a saving in time over ordinary 
lathes of 10 to 1. Another excellent tool of the same 
description was manufactured by the Bullard Machine Tool 
Company of Bridgeport, U.S.A. The author didn’t know of 


| any machines of this class working in this country, but the 
| Niirnberg shops had eight or more of them at work. The 


large German tool shops of Messrs. Ludwig Loewe, of Berlin 
one of the finest in the world—produced a similar though 
smaller lathe. 

Enough, the author thought, had been said to show the 
great saving in time that would accrue from the use of turret 
tools with all modern adjuncts, and to arouse the interest 
and emulation of machine-tool makers in their manufacture. 
He wished specially to point out that the full advantage of these 
tools could only be felt by using them in a proper and system- 
atic way, and in arranging the work so that at least forty or 
fifty articles could be manufactured at one time. For small 
articles manufactured from rod the minimum number made 
at one time should be one hundred. The turning and form- 
ing tools to be used with these lathes were necessarily expen- 
sive, and required care in working, grinding, and storing. 
The systems in America, where such machines were largely 
used, was to provide each shop with a tool-room, the object 
of which was the manufacture, grinding, and storage of the 
tools. 

Concluding, the author said that the introduction of 
labour-saving tools of this description had in the past led to 
a good deal of quiet and persistent opposition on the part of 
the workmen who had been called upon to work them. It 
was natural for them, no doubt, to object to articles being 
made for a penny which had formerly cost a shilling. For 
this reason the introduction of these machines required a 
large amount of patient and persistent nursing at the hands 
of the foremen and management in British shops. When, 
however, the tools had got a fair start the opposition usually 
died away, the excellence of the tools, and the ease with 
which they could be operated, constituting their best recom- 
mendation. It might be objected that throughout the paper 
undue prominence had been given to American machines, 
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but such objection was met by the fact of the decided scarcity 
of good examples of British-made machines capable of com- 
paring with those of Americanmake. Practically he believed 
there was only one British shop turning out high-class 
machines that could compare with the American—that of 
Messrs. Alfred Herbert, Limited, of Coventry, a number of 
whose productions were in use in the Glasgow district. 

Mr. David Cowan, M.I.C.E., in opening the discussion, 
said that Mr. Shepherd’s paper was all the more valuable 
in that he was not a tool maker but a tool user, and one who 
had used the tools upon British material, which was com- 
monly said to be less easily worked than that provided in 
America, the birthplace of the tools. With all the advantages 
which, as was apparent from the paper, these modern 
machine tools possessed, one naturally asked why it was 
that British producing engineers were so slow, from all 
accounts, in adopting them. Personally, he thought that, 
apart altogether from trades union influences, there was a 
natural repugnance to change shop methods which were the 
outcome of early foundations on small beginnings. Added 
to this were the difficulties which had arisen through the 
absence of accurate and orderly record of the work previously 
accomplished in shops—the times, costs, &c.—a consequence 
of the system of reliance on “leading hands’’ and “ heads of 
departments ;” men, as a rule, who preferred to store such 
knowledge in their own heads, and let it die with them, 
rather than have it recorded in a get-at-able way for use of 
their successors. The paper pointed out that the tools 
under consideration could not be used to full advantage 
unless we were able to carry into effect multiple-produc- 
tion. Why could not we do this in our ordinary engineer- 
ing shops? One answer to this was that it was the too 
common practice of the majority of users of mechanical 
products to insist on variations and modifications in these 
products to suit their own views, either in the design as a 
whole, or in the various component parts. Another was that 
the variety of products emanating from one establishment of 
even moderate size was such that the owners were seldom 
able to give the necessary time to keep their products in 
individual classes abreast of the requirements of the general 
body of users. It was, perhaps, not so much the want of 
enterprise on the part of British toolmakers as the want of 
demand upon them by the British producer that had—as the 
paper told—caused them now to take a back seat when the 
foreigner was about. They had no inducement to equip 
themselves for making tools for which there was little or no 
demand. Wealth of work and want of foresight had lulled 
the producer into the desire of taking as much as he possibly 
could out of his shop in the shape of present profits, in prefer- 
ence to an investment in new appliances and a deferment of 
profits. Mr. Cowan then proceeded to deal at some length 
with a remark in the paper to the effect that in order to 
utilise the tools efficiently it was necessary to improve our 
workshop organisations, his remarks, indeed, constituting 
almost a supplementary paper. 

Mr. George Oldfield—of the machine-tool department in 
Messrs. Sharp, Stewart, and Co., Springburn—said the 
author had certainly given prominence to American tools, 
and had, in fact, spoken almost as if the turret lathe 
were @ recent invention of the Americans. This he 
pointed out the absurdity of, and made a vigorous protest 
against the general tenor of the paper as showing that we, 
as an engineering tool-producing and using country, were far 
behind. He referred to the multiple-productive principle 
having been long ago developed in connection with small- 
arms factories and elsewhere in this country. He corro- 
borated—perhaps unconsciously—one remark of Mr. Cowan’s 
by contending that it could not be expected that toolmakers 
here could form another and very special department in their 
shops when those shops were, and for some time would be, 
in a state of utter congestion with work in hand. The 
speaker, however, seemed to lose sight of the bearing his 
remarks had upon the question of the adoption of labour- 
saving and highly-productive American tools by tool users 
here, whose works are also so overrun with orders. 

Mr. N. M. McLeod, agent for Messrs. Brown and Sharpe, 
Providence, cleared away some misapprehension under which 
the previous speaker laboured as to several of the articles 
shown. These were exhibited more as samples of the working 
capabilities of the machines than as well-proportioned com- 
ponent parts of machinery. He referred to the inequalities 
and unsatisfactory nature of the material provided in this 
country, as in some measure accounting for the inability to 
reap the full advantage of adopting American machines, 
especially for hollow spindle work. He gave instances from 
his experience in this country of the want of uniformity in 
turned pieces of an identical nature, the result, as he believed, 
of not having turret lathes with forming tools, and arranged 
for multiple production. He also referred to the fact of the 
want of specialisation in many British shops—machine-tool 
making firms included—causing much of the backwardness 
in producing satisfactory work, and the inability to excel in 
any one direction, as in the case of most of the important 
American firms. He alluded to the case of one firm in the 
east of Scotland who were taking to do with the making of 
looms, of marine engines, and he thought of electrical work ; 
all in the same shops and under the same practical super- 
vision. 

Mr. W. W. Nichols, of the machine-tool department of 
Messrs. P. and W. MacLellan, Glasgow, expressed satisfaction 
with the paper, and drew attention to some features con- 
nected with the specimens and tool parts exhibited which 
previous speakers had not referred to. He had had an 
American training, and knew the artisans of America well, 
and the machine tools they had to operate. He also had a 
wide acquaintance with British workmen and their methods, 
and he contrasted the two countries very much to the dis- 
advantage of the latter. The British artisan undoubtedly 
had brains as well as muscle, but he seemed very loath to 
give the former legitimate exercise. He had had the greatest 
trouble in initiating men into the proper use of parts of the 
American style of tools, and gave examples of this. There 
was also a decided lack of understanding, and a disinclination 
to use measuring instruments and standards for ensuring 
accuracy and uniformity of work. A footrule and a pair of 
outside and inside caliipers seemed to be the only instruments 
they carried about as their “ kit” of tools from shop to shop. 
Micrometersand vernier gauges were usual itemsin the America 
workmen’s kit, and they knew the use of them. Here these 
things were regarded almost in the light of wonders, and as 
needlessasthey weremysterious. The fact was the men in this 
country had yet to be educated up to the idea of finishing off 
articlesat one machine and with one operation. There seemed 
to be the firmly-rooted idea that items of work should be 
left—even when finished—with plenty of spare, so that the 
fitter coming after them should have something to do. The 
fact, no doubt, that in American shops the system of working 
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to and producing standard sizes in everything was one direc- 


tion in which workmen and employers alike were handi- 
capped here. He could say from his experience that when 
British workmen had been brought over to America, they 
had, with six months’ experience, proved quite as good as, if 
not superior to, the home artisan in the manipulation of 
tools which here seemed so difficult to work. 

Other members having spoken, Mr. Shepherd briefly re- 
plied to the discussion. He declared he had had no brief for 
American toolmakers, and he had spoken from his own expe- 
rience as a user of both American and British-made tools. 
There were, no doubt, some toolmakers in this country who 
were impressed with the lead which American makers were 
taking, in at least some departments, and were open to 
engage in competition with them. He instanced, however, 
as a rather pitiful example of this, the circumstance that a 
toolmaker of this country, after satisfying himself by personal 
inspection and otherwise, airily declared :—‘ Yes, this is a good 
tool. We’ll make one.” ‘One!’ declared Mr. Shepherd, ‘the 
firms now supplying them made them in batches of dozens, 
after having spent over £1000 in patterns, and as much again 
in jip and gauges.”” Proceeding, he said that many of the 
points raised by speakers had been sufficiently answered and 
made clear by subsequent speakers. He would, however, 
emphasise what had been touched upon by several, viz., the 
great advantage American toolmakers laboured under in 
regard to having recognised standard sizes in everything. 
Here engineering firms were too much under the sway of the 
consulting and inspecting engineer, who so often contrived 
to ask for a sixteenth more diameter in this, or a thirty- 
second of extra thickness in that. In America he might ask 
it, but could not get it, and a man who wanted an engine or 
machine of somuch power—and a fraction over—had generally 
in order to obtain the necessary fraction, to take the standard 
size next above. 

A hearty vote of thanks to Mr. Shepherd for his paper, and 
to Mr. Cowan for presiding, brought the proceedings to a 
close. On the afternoon of Saturday, 11th inst., the 
members of the Institution paid an interesting visit to the 
boiler works of the Babcock and Wilcox Company, Renfrew. 





STEAM PIPES.* 
By Mr. J. T. Mitton, Member of Council, Chief Engineer Sur- 
veyor of Lloyd’s Register of Shipping. 

IN 1895 the author had the honour of reading a paper on steam 
pipes before the members of this Institution, om h is thought 
that some further remarks upon the subject would not be out of 
place in view of its increasing importance. When it is remembered 
that there are in existence about 15,000 steam vessels of above 
100 tons register, and that in any vessel the failure of a steam 
pipe may possibly lead to her total disablement, and that every 
day sees several additions to the number of vessels in which 
steam pipes of larger size and working at higher pressure are used, 
it will be realised that the subject is one which demands the 
attention and consideration of marine engineers. 

When dealing with matters in general use, or coming under 
common observation, there is no doubt that a few failures teach 
their lessons more emphatically than a large number of successes, 
and, therefore, in this paper reference will be made to séme of 
those cases of accidents to steam pipes which have been publicly 
inquired into under the provisions of the Boiler Explosions Acts of 
1882 and 1890. A summary of all the cases which have been so 
inquired into is given in an appendix to this paper, but it must 
not be thought that these are all the serious accidents to steam 
pipes which have happened, as many failures occur which are re- 
paired without the facts becoming known to the officials whose 
business it is to hold these inquiries, 

It will be seen from the appendix that in none of the cases has 
failure occurred through original weakness of the pipes themselves, 
that is to say, through their being originally made too thin. In 
the majority of cases the troubles have arisen through the design 
of the pipes having been at fault. In fourteen out of the sixty- 
eight cases referred to the accident occurred through there being 
no provision for draining the collection of condensed water from 
the pipes ; while in no less that thirty-eight, or more than half of 
the total accidents, there was insufficient provision for expansion 
and contraction, and for the motion due to vibration, &c., and in 
many of these cases similar accidents had previously occurred 
without being inquiredinto. In a few cases the explosions occurred 
either through original defective workmanship or through defects 
which subsequently developed in the pipes. 

It will be well to first consider the materials used for pipes 
before dealing with the question of design, as the latter has had 
to be made to suit the materials employed. The materials in general 
use for main steam pipes are copper, used either in the form of seam- 
less or of brazed tubes ; wrought iron, generally lap-welded ; steel, 
also lap-welded, and sometimes fitted in addition with a riveted 
butt strap covering the welded joint; cast iron has been em- 
ployed in a few cases, as also has seamless steel. Small steam 

ipes for auxiliary purposes are almost invariably made of copper. 
na few cases, however, they have been made of seamless steel. 
Of these materials copper is by far the most common, Formerly 
nearly all copper pipes were made from sheet copper with brazed 
lap joints ; straight pipes, except in the largest sizes being made 
with one seam. Bends of small pipes are generally made from 
straight tubes ; large bends, however, are made from two sheets, 
worked into shape by the coppersmith, and brazed along two 
seams, Recently improvements in manufacture have enabled 
seamless tubes to be made at reasonable prices, so that, up to 
about 6in. or 7in. diameter, most steam pipes are now made from 
seamless tubes, which are bent by the coppersmith into the shapes 
required. (renerally the flanges are brazed on the pipes, but in 
a few cases special patent flanges are adopted, enabling brazing to 
be dispensed with. 

That want of confidence is felt in copper pipes by the Admiralty 
and by some engineers is shown by their wrapping them with 
copper wire, or by steel wire rope, or by fitting wrought iron 
bands at short distances apart along their whole length. Copper 
probably owes its present extended use mainly to custom, and its 
first selection was no doubt due to its non-liability to corrosion 
and to its great ductility. The latter, however, is a variable 
quantity, depending largely upon the treatment to which it has 
been subjected, and depending also upon its composition, com- 
mercial copper rarely being -pure. When — has been 
thoroughly annealed it -is very soft, and a very low stress, say 
even less than two tons per square inch, will produce a slight per- 
manent set. As the stress increases the deformation increases 
more rapidly, and at a tensile stress of from 13 to 14 tons per 
square inch calculated from the orginal section fracture will take 
place. In the case of good copper, which has been previously 
properly annealed, the elongation in 8in, will be about 30 to 
40 per cent. If the — is stressed to any less amount than 
its ultimate strength, and the load released, it will be found that 
the stress has hardened the copper, and that the metal will then 
be practically elastic up to nearly its original load, less stress than 
this producing no further permanent elongation. If after this 
hardening the copper is again annealed, it will behave as it did in 
its original annealed state, a low stress again producing a per- 
manent elongation. 

The effect of hardening upon the extension, and the apparent 
ultimate strength of copper, is well illustrated by the accompany- 
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ing autographic diagrams of tests made by Professor W, (), Unwi 
on specimens of copper, one being postin and the other fairly 
hard, Fig. 1 represents the tests on the annealed, and Fig 4 
upon the other specimen. In these figures vertical distances 
represent the total load upon the specimens, and horizontal dis. 
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tances represent upon a scale of twice the full size the elongation 
in an original length of 8in. The particulars of the actual tests are 
given in the following table on page 4 :— 


weyBimemsons, section. “eens Mazlzuum Mlongation 
: limit. in tons. Sin 
In. In. Sq in. = Per sq. in. Per cent, 
1°508 =... «3=—0°188 O°3:26 .. 1°760 .. 18°08 .. 48°18* 
17498) w. S198 0°28v1 - 15°53 ae BOT «cp 17°6R) 
* Anvealed. + Hard. 


The nearly vertical line at the commencement of each curve 
shows that the elasticity of the material was at first nearly or 
quite perfect, the falling away 

of the curve from the vertical 

portion shows the elongation 

‘ which takes place after the elastic 
limit is passed, In the case of 
the hard copper, it appears that 
after the material has commenced 
to stretch, the application of 
the same load continues to elon- 
gate it. In the case of the soft 
specimen a low stress commences 
to stretch it, but until nearly 
half of the total elongation is 
reached each successive incre- 
ment of stretch requires a higher stress to produce it, 

The break in the curve was produced by relieving the stress 
after an extension of one-third of an inch. On the load being 
re-applied it will be seen that the elastic limit had been raised by 
the previous testing from 1°769 to 6°9 tons per square inch. 

The lower ultimate strength shown by the annealed piece of 
copper is due to the stress being calculated from the original area, 
the great extension of the soft specimen causing more contraction 
of area than occurs with the looker specimen, If the stress 
actua!ly borne by the two pieces is referred to the actual reduced 
section at the moment when each is withstanding the maximum 
load, it will be found that the results are approximately equal in 
these two cases, This shows the importance, when testing copper 
for the purpose of ascertaining its quality, of being careful that 
the specimen is properly annealed before the test. 

Hardening of copper may be produced in other ways than by 
direct tension, Copper wire is hardened by continual bending and 
straightening, sheet copper is hardened by hammering or by cold 
rolling, pipes may be hardened by planishing or by being ham- 
mered or bent whilst they are «foatled,” and copper tubes are 
always hardened when they are drawn on a draw-bench either to 
a smaller diameter or toa thinner gauge. In whatever way copper 
is hardened its ductility is correspondingly lessened, and in all 
cases the hardening may be removed by “‘ annealing,” that is by 
raising it to a bright red heat and either quenching it in water, or 
allowing it to cool gradually. 

Commercial copper, as used for other than electrical purposes, is 
rarely pure, or even nearly pure. The effects of some of the 
common impurities, such as arsenic, nickel, and silver, are sup- 

»osed not to be detrimental ; while, on the other hand, antimony 
is objectionable, and bismuth, even in small traces, is exceedingly 
prejudicial, The usual workshop 
test for the quality of copper is to j . “=, 
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cut off a portion of the pipe or sheet 
and anneal it, when it should stand 
bending quite close, thus, without a 
sign of cracking. e edges also 
should stand thinning to a knife-edge 
without crack when hammered toa scarf joint form, with a lap of 
about three or four times the thickness of the copper. 

Brazing solder is composed of copper and zinc in about equal 
proportions ; occasionally, however, 4 per cent. of tin is added t 
the mixture. The mixed metal is first cast in iron ingot moulds, 
then it is reheated toa certain temperature, considerably below red 
heat, at which it becomes brittle, and is pounded up with an iron 
pestle and mortar. The addition of the small quantity of tin is 
said to facilitate the pounding. It thus appears that at a tempera- 
ture intermediate between that of the steam and a red heat, the 
solder becomes brittle, and unfit to sustain any stress. 

It is usually considered that the brazing solder, like copper, is 
not liable to corrosion, and in the majority of cases in which brazed 
copper steam pipes have been cut up after many years of service, 
the brazing is found to be in as good condition as the copper. In 
a few cases, however, the brazing of copper steam pipes has been 
found to have deteriorated in use to an alarming extent. Atten- 
tion was first drawn to this in the case of the fatal explosion of the 
steam pipe of the s.s. Prodano, After the official inquiry into the 
matter, this case was investigated by Professor Arnold, of Sheffield, 
whose report was published in Engineering, vol. Ixy. p. 468, and 
THE ENGINEER, vol, lxxxv. p. Professor Arnold showed that 
the brazing in this and in another case submitted to him at the 
same time, had deteriorated by the whole of the zinc in some parts 
of the solder becoming oxidised, the copper remaining in the form 
of a spongy metallic mass, the pores of which were filled with the 
oxidised zinc. He attributed this result to electrolytic action set 
up by fatty acids produced in the boiler or in the steam pipe from 
the decomposition of organic oils, as he found and separated these 
organic acids from the deteriorated solder. Since attention was 
drawn to these cases, a few other steam pipes have been found to 
have been similarly depreciated in their brazing. 

It is worthy of note that experience with Muntz metal exposed 
to the corrosive action of sea water shows that a somewhat similar 
deterioration of the zinc takes place. It is said that this is pre- 
vented if a small quantity of tin is added to the mixture ; but in 
the cases of the brazing solder investigated by Professor Arnold, 
one specimen which originally contained 4 per cent, of tin 
was equally affected to that composed of copper and zinc only. 

The properties of wrought iron, mild steel, and cast iron are 
too well known to require lengthened description, In making 
either wrought iron or mild steel welded steam pipes, the tubes 
are made from rolled strips or plates, the edges of which are 
bevelled by machine, and the ol 5 is always lap, not butt. In all 
but the largest sizes the welding is done in rolls at one heat the 
whole length, but in the largest sizes of pipes it is done piece by 
piece in a similar way to the welding of boiler furnaces. In 
wrought iron a free welding quality is usually selected in prefer- 
ence to a very strong iron, soundness of weld being considered to 
be of the first importance. In mild steel the very mildest qualities 
are selected for the same reason. With either material the 
requirements of manufacture, except in the cases of the very 
largest pipes, are such that the thickness is in excess of the re- 
quirements of strength for such steam pressures as are now in use, 
so that-when iron or steel pipes are used a very large margin of 
strength is always provided, , . 

In the case of wrought iron pipes it is usual to trust to the 
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elded joint, but in the case of mild steel, in some cases a riveted | 
Ms tt strap bas been fitted as an extra precaution over the | 

vided joint. Experience, however, with steel lap-welded boiler 
per other tubes has shown that with the mild qualities of material | 
actually used as reliable welds can be made with steel as with | 
= ught iron. It need hardly be pointed out that butt straps add 
vapsiderabl y to the weight and cost, and that every needless rivet | 
hole is a possible source of leakage and trouble, so that if the | 
welds are really efficient, and if they could be tested so as to prac- | 
tically eliminate the probability of defective workmanship, butt | 
straps would soon be dispensed with. 

To put such a high b draulic test upon welded steel as would 
really stress the material to nearly its elastic strength is impossible, 
except with the largest pipes, owing to the thickness adopted a 
much greater than is needed from the requirements of strengt 
alone, and the fact that such pressures would strain the flanges and 
flange fastenings, but tests of three or four times the working 
pressure can always be made. It has been suggested by some pipe 
makers that to give confidence in the welds each steel pipe should 
be made somewhat longer than is actually required, and that test 

ieces should be cut off from one or both the ends before flanging | 
a) opened out and tested in a testing machine across the weld. 
In addition, of course, a high hydraulic test would be made after 
the flanges are fitted. —_ ; 

Flanges for wrought iron or steel pipes may be welded to the 
pipes, but usually they are screwed on. In some cases the have 
been riveted to the pipes. Successful plans are shown in Fig. 3, 
in which the flanges have been forged out of. the solid, without | 
weld, and screwed on the er with a diminishing thread. The 
thread extends through the whole thickness of flange, but in more 
recent practice the flange overlaps a part of the = without 
thread. In either case the flanges are caulked on both sides to 
ensure steam tightness. . 

When wrought iron or steel pipes are used the designs are 
generally made so that individual pipes are straight or nearly so, 
It may be of interest, however, to know that if bent pipes are 
really required they can be made with a radius of three times the 


Fig 


| use the temperature of the pipes may be from 350 deg. to 390 deg., 


| The necessary alteration of form of the pi 
expansions must be provided for in the design of the steam pipes, | 


seam. A reference to the failures which have actually occurred in 
practice, however, as given in an appendix, shows that most of 
the fractures occur circumferentially at or near the flanges, and 
are obviously due to longitudinal stresses. The causes of these 
must therefore be looked for from other than internal pressure, 
The next condition to be noted is that when in use the pipes 


pressure now—is 388 deg. Fah. At 300 lb., at which some boilers 
are being worked, the temperature is 422 deg., so that when in 


will be much hotter than when they are fitted up, or when not in | 
use, The temperature of steam at 20) 1b. pressure—a common | 





or even more, in excess of that at which they are fitted up. The 
coefficient of expansion of iron or mild steel for a range of | 


shape, are subjected to the same loading, producing either trans- 
verse bending or torsion, or the two combined, the deflections will 


be identical if the diameter of the solid bar be equal to 7 D4 — di, 
where D and d are the outside and inside diameter of the pipe. 
A bar of this diameter may therefore be looked upon as the equi- 
valent of the tube when considering its flexibility, and if such a 
bar be flanged at the ends like the pipe, aud attached to the stop 
valves, &c., by the flanges, the strains which the expansion, &c., 
will put upon the flanges of the stop valves will be the same by 
the bar or by the tube. 

Let us now consider a pipe such as is commonly employed, say, 
such as fitted in one 5 the cases referred to in the appendix. 
This pipe forms a right-angled bend, the two arms being 2ft. and 


360 deg. is 0024, and that of copper is ‘0037. Pi therefore, | 6ft, | ctively, the inside diameter of the pipe is 6in., and 
of these materials will tend to become longer when ben by these | its thicenes’ fe ” a1, so that its pn a psd rigidity - mate 


amounts. In addition to this, the boiler itself, to which one end | 
one end of the pipe from gin. to 4in., according to the size of the 
boiler, while the end attached to the engine remains stationary. 


either by providing properly constructed expansion joints, which 
will allow the requisite freedom of motion, or by making the pipes 


of such form that the movements can take place, owing to the | 


pr say | of the material, without producing undue stresses on the 
pipes themselves, or on their connections to the stop valves and 
engines, 

When cast iron or wrought iron pipes are employed, it is usual 
to consider that their rigidity is too great to allow of the expan- 
sion to be accommodated by the flexibility of the pipes themselves, 
and generally, therefore, expansion joints are fitted to them. 
An example of such a joint is shown in detail in Fig. 4. 

With copper pipes, however, it is more often considered that 
the pipes will be sufficiently flexible and the material sufficiently 
ductile to permit of their repeated contraction and expansion 
without the need of stuffing-box expansion joints, and consequently 


these are rarely fitted. Undoubtedly pipes can be made suffi- | 
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bore for pipes below 6in. diameter, and four times the bore for 
pipes up to 12in. 

In the paper of 1895 it was stated that cast iron steam pipes had 
been used with success for many years, and a list was given of 
several vessels in which such pipes were fitted, and the periods 
during which they were in use were also recorded. In most of 
these vessels the cast iron pipes are still in service. The almost 
invariable use of cast iron for stop valve chests, &c., shows that as 
a material it can be relied upon for strength and durability, and 
the experiences with the vessels referred to show that pipe designs 
can be made permitting the use of rigid material. When wrought 
Iron or steel pipes have been used for modern vessels, experience 
has shown them to be admirably adapted for their purpose, and 
ho treuble whatever has been experienced with regard to their 
Corrosion, 

Having now discussed the qualities of the different materials 
used for steam pipes, it will well to refer to the conditions | 
which the pipes have. to fulfil in actual use. The first condition 
to be noticed is that the pipes have to be strong enough to with 
stand the pressure to which they are to be subjected. In the case | 
of wrought iron or steel, as has already been stated, conditions of 
manufacture require such a thickness that the strength is more 
than ample. Copper pipes, however, may easily be made of less | 
strength than sufficient. The usual practice of marine engineers | 
1s to take the Board of Trade rule asa minimum, The rule is as | 
follows :—Thickness in inches ¥ | 

eo ee | 

, 6000 16 | 

or brazed pipes, and for seamless pipes not over Sin. wide 
yee + ae 

P being the working am... 4 a... 8 per square inch, and D 
—— diameter in io ; 

‘hen making copper pipe, either from sheet or from straight 

lengths of tube, itt polls to make the bends from material ms 
es thicker than would be used for straight lengths, and if the | 
ends are very severe, to use two gauges thicker. This is neces- | 
sary, as the materia! at the back of the bends is thinned in work- | 
ing. It must not be lost sight of that the extra thickness remains | 
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ciently flexible to meet all practical requirements ; but unfortu- 
nately many of the designs in general use, sometimes combined 
with the faulty workmanship of not properly annealing the pipes, 
are such as to give continued trouble in keeping the flange joints 
tight, and in some instances also in producing rupture of the pipes 
at or near the flanges, Some of these designs will be presently 
referred to. ; 

It must be borne in mind that the hollow cylindrical form is one 





to allow for these | 


| copper pipe at the parts where it is brazed to the flanges. 





The expansion due 


that of a solid bar of copper 4}in. diameter. 


| of the length of pipe is attached, also expands, and thus raises | to its temperature would, if not resisted, increase the lengths of the 
| two arms by over jin. and jin. respectively, and in addition one 


end is raised up by the expansion of the boiler about }in, The pipe 
therefore has to have such forces applied to the flanges at the two 
ends as would bend a solid bar 44in. diameter till the arms were 
shortened by the amounts mentioned, as well as displace one end 
4in. vertically, and at the same time there must be such bending 
moments applied to the ends as will keep the flanges in the same 
plane. These forces have to be borne by the thin metal of sg 
fa 
larger pipe were considered the forces involved would be even 
greater in proportion. If the copper is at first well annealed, these 
forces being more than sufficient to produce stresses beyond the 
limits of elasticity, will doubtless permanently alter the shape of 
the pipe. At the parts where deformation takes places the copper 
will be somewhat hardened. When the pipe is cooled down it 
will tend to regain its original shape and length, and strains will 
be set up in it of opposite character to those caused by heating it. 
Each raising and lowering of steam will therefore bring alternating 
stresses on the pipe, each time tending to harden the material and 
decrease its ductility at those parts where most deformation takes 
lace. There is no wonder, therefore, that in time the whole of the 
ductility is destroyed, and the pipe cracks round near one or both 
flanges, 
From the diagrams shown in Figs. 1 and 2 it will be evident that 
while, on the one hand, the more thoroughly annealed the material 

















of the pipe is the more easily it will be deformed, yet, on the other 
hand, when well annealed the yielding power or ductility of the 
copper is such that very considerable deformation can take place 
without danger. Fig. 2, however, shows that with hard copper very 
much less yield can take place without the production of great 
strains, and consequently of great risk. 

It may be well to point out that the expansion of iron is only 
about two-thirds of that of copper, so that the deformation in an 
iron pipe would be only two-thirds of that of a copper pipe ; but, 
on the other hand, itis a stronger material, and in general iron pipes 
would be thicker than those of copper, so that with iron there is 
considerably less flexibility than with copper. 

When copper pipes have to take up the expansion and contrac- 
tion by their alteration of form, it cannot be too strongly urged 




























~ the greater portion of the pipe, which is therefore rendered | 
thie rigid than it would be if it were uniformly of the minimum | naturally possessing great strength and rigidity in proportion to | 
lena : ee _ | its weight, and hence its general use for columns, &c., where 
“a gar ing questions of strength only, it is well known that, in | stiffness is required. This property is often forgotten when deal- 
ead ers subjected to internal ers, the circumferential stress | ing with pipes, and they are often credited with far more flexi- 
produced in the material is double that in a longitudinal direction. bility than they possess, In questions dealing with the rigidity 
b He under hydraulic pressure will therefore always yield first | or flexibility of pipes, it is well to remember that if a solid bar and 
Y Sursting open along the line of least strength, usually the | a hollow tube of the same material, and the same Jength and | 
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that they should be annealed uniformly throughout their whole 
length. “Unfortunately, the practice on this point is not well 
established. Some coppersmiths are particular in seeing that this 
is done ; generally, however, only the bends—that is, the parts 
where the pipes have been bent and therefore extra hardened—are 
annealed, the straight portions being left unannealed, whilst other 
coppersmitns leave even the bends unannealed, The portions 
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near the flanges always become annealed when the flanges are 
brazed on, and unless the pipes are afterwards annealed their whole 
length it happens that the whole of the deformation strains become 
concentra upon the soft part at the 7 where there is the 
greatest tendency for rupture to be produced. 

From what has been stated it would appear to be desirable that 
copper pipes, which have to take up expansion deformations, 
should be periodically annealed. This, however, brings up the 
question as to how the annealing of a bent pipe can be effected. 
The workshop practice is at best a makeshift one, the usual, and 
practically the only plan, being to heat successive portions of the 
pipe over an open coke fire, the workman turning it round and 
shifting it about over the fire until each part in turn is thought to 
have been raised to a red heat. Irrespective of the difficulty of 
getting the inner side of a large bend near the coke fire, this 
method leaves much to be desired, and involves a great risk of 
some parts being left hard, while the remainder is annealed. An 
unhomogeneous pipe may be in a worse condition than one wholly 
unannealed, and hence the reluctance of marine engineers gene- 
rally to have pipes which have been satisfactorily at work for some 
time taken down and possibly injured in the attempt to anneal 
them, It is not too much to ask that our engineers should, if they 
will continue to use large and thick copper pipes, provide proper 
furnaces where the pipes may be uniformly heated throughout 
their whole length at one operation. 

There is, however, no absolute necessity in most cases for using 
bent pipes. Straight pipes can nearly always be designed to meet 
all requirements, and the expansion of these can be provided for 
by expansion joints of the form shown in Fig. 4. These joints are, 
it is true, objected to by some engineers as being likely to be a 
continual source of trouble, but that this is not a correct view is 
shown by the fact that in our very largest mail boats they have 
been fitted and found to present no great difficulty in keeping 
them in order, while one of the largest engineering firms on the 
East Coast have practically used no other design for very many years 
for their main steam pipes, and their engines and arrangements 
are at least as popular as those of any of their competitors. 
Further, it must * remembered that even if some trouble is ex- 
perienced in keeping stuffing-boxes in order, serious troubles with 
leaky joints are by no means unknown, where the expansion has 
to be met by straining the pipes themselves. Figs. 5, 6 and 7 
represent plans which have n successfully adopted for steam 
pipes in which all the pipes are practically straight and the expan- 
sion provided for by expansion joints, 

In providing for the expansion to be taken up by expansion 
joints it is necessary to ensure that the lengthening of the pipe 
shall really take place by pushing into the joint meant to receive 
it, and that, on the contrary, the end of the pipe shall neither be 
stationary in the joint nor drawn out of it. This can only be 
ensured by making arrangements for fixing the expansion joint in 
position, and also securing the other end of the pipe to a fixed 

ition, either by means of long stays attached to the expansion 
joint itself or by some other means. 

The blowing out of the pipes by the steam pressure may possibly 
take place if there is a large bend in the pipe, as is seen in some 
designs. In such cases the preventive fastening should be secured 
to the bend, not to the pipe near its free end. Expansion joints 
are often fitted with what are called safety stays to prevent the 
pipe being blown out. When these are short and fitted too near 


the free end of the pipe they are either useless, or the expansion | 


joint itself is useless, as they cannot come into service if the pipe 
expands into the joint as it is intended todo. They may, more- 
over, be an absolute source of danger, and at least one of the 
failures of steam pipes recorded in the appendix was due to their 
being fitted. When steam is up and the pipe expanded, the safety 
flange should be some distance off the nuts of the stays. If in this 
condition the nuts are thoughtlessly or ignorantly screwed up to 
the flange, on the pipes cooling down and contracting they will be 
subjected to great strains, and something must fracture to relieve 
them. If such stays are fitted, therefore, the nuts on them should 
be carefully adjusted when cold and be fixed in place, either by 
pins through them, or by ferrules placed over the stays of such a 
length that the nuts cannot be screwed down too far. Properly 
designed pipes, however, will not need these stays at all. In none 
of the plans shown in Figs. 5, 6, or 7, are these stays really required, 
although they have been fitted. 

Whilst referring to the expansion of pipes, it will be well to call 
attention to the methods of supporting long lengths of pipe. 
These should be so arranged that while giving the necessary 
support and preventing vibration, they will not of themselves pre- 
vent the movement of the pipes due to their expansion and that of 
the boilers. If this is not provided for, the supports may possibly 
put much greater stresses on the pipes than would result from their 
being left altogether unsupported. Unfortunately, this point is 
often neglected by the designer, the hangers being arranged on the 
vessel by the mechanics, who fit them in place, who may not fully 
appreciate all their requirements, 

Theremaining point, as regards pipe design, is the necessity of pro- 
viding for means of freeing the pipes from water which may accumu- 
late inthem. In installations where there is more than one boiler it 
may at any time happen that for some reason steam is not raised in 
all the boilers at once ; the pipes connected to these boilers not in 
use may form not only condensers, but also convenient receptacles 
for the water condensed from leakage into them from the stop 
valves of the boilers under steam. Provision should always be 
made for draining any part of the pipes where water can accumu- 
late, and too great care cannot be taken, when opening stop valves, 
to connect a boiler with others already in use, to ensure that there 
is no water in any of the pipes. Fourteen of the explosions 
referred to in an appendix were thought to have been caused by 
want of attention to these points. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





PROFESSORS AS CONSULTING ENGINEERS. 


Srr,—Referring to the letter of your correspondent ‘‘ Search 
Light” on the above subject, there is another result of the practice 
that requires looking into, as it threatens to undermine our system 
of technical education. I refer to the effect upon the students 
and demonstrators. These institutions were started with the in- 
tention of training students for the profession of engineering and 
applied sciences, by giving them an insightinto the principles under- 
lying their future work. For this purpose men were chosen as 
principals whose abilities and training peculiarly qualified them to 
carry out such work. Having arranged his scheme of education, 
it rests with the principal to see that it is efficiently carried out in 
all the departments of the college, and in order to leave him free 
for this, the routine work is carried on by his assistants. 

Should he desire to use his position as a means of obtaining a 
consulting practice, he places himself in the position of a man who 
is trying to serve two masters, with the inevitable result. It must 
be remembered that the salaries paid to the chiefs compare 
favourably with those to be obtained in other educational work. 

The effects of such a course are alike detrimental to the students 
and demonstrators. It taxes the utmost ability of the principal 
to see that the student spends the short time at his disposal to 
the best advantage, and this can only be thoroughly done by a 
man who makes it his life work. {f he neglects this the responsi- 
bility of training the students is thrown upon his assistants, who 
should really only be working out in their various departments a 
scheme of training which the larger experience of the principal 
has enabled him to draw up. The assistant is thus handicapped, 
as the proper performance of his routine duties fully occupies his 
time, any additional work resulting either in his being overworked 
or his duties neglecteu. 




















How is this to be prevented! It is obvious that it will continue 
just as long as any professor is allowed to engage in outside work, 
and nothing short of the abolition of the practice will be effective. 
The remedy of this evil surely rests with those responsible for the 
appointments to these posts. Let them stipulate that no one con- 
nected with the teaching staff shall continue to make a practice 
of engaging in outside work during college hours, and that in the 
future these shall be the conditions of appointment. 

It is a matter of great surprise to me to find that eminent men 
of science who have been appointed to these posts should be mak- 
ing use of them for their own personal ends, and I regret it the 
more that the subordinates naturally follow the example set by 
their superiors, resulting in the complete disorganisation of the 
system, and the ultimate throwing of the whole work of the 
college upon those whose position is such that they are unable to 
resist the imposition. 

As I said before, the committees and governing bodies who made 
the appointments are largely to blame, for neither can the parents 
nor the students be expected to know exactly what course of study 
is best suited to their needs, but rely upon the judgment of those 
who are presumed to be giving the matter their special attention. 

March 13th. Past STUDENT. 


MIDLAND RAILWAY LOCOMOTIVES. 


Str,—With reference to the recent order p!aced in America by 
the Midland Railway for twenty locomotives—since, I believe, in- 
creased to thirty—to which you have already called attention, I 
venture to think there is an aspect of the case which has partially, 
if not wholly, escaped notice. At the general meeting of the 
company on the 17th ult., the chairman, Sir Ernest Paget, who 
presided, stated in the course of his remarks that they had had 
to go to the United States for twenty locomotive engines, and he 
gives as their excuse for so doing, the reason that they could not 
get a sufficiently early delivery in the United Kingdom, One can- 
not have very much to say when a reason of this kind is brought 
forward, but according to Sir E. Paget’s own statement, his com- 
pany have been working their line for some time past with too 
little reserve of engine power, notwithstanding that their mileage 
has been increasing. In other words, they have ‘starved ‘their 
line in this respect, and now, when trade is brisker with us here 
than it has been for years, they rush in with their orders. 

Three or four yearsago | believe the British engine builders had 
scarcely anything to do, and were working actually below cost in 
order to keep their works going. If this be true, what an oppor- 
tunity the Midland Company must have lost. One can scarcely 
imagine that the directors of a large company like the Midland 
should go outside of the United Kingdom for locomotive engines, 
Surely they should see that by so doing they are helping to strangle 
an industry which produces for them at the present time a good 
deal of traffic. A MIDLAND SHAREHOLDER. 

London, March 21st. 





FITTER STUDENTS IN THE NAVY. 

Str,—My attention has been called to an article in THE ENGI- 
NEER of March 3rd—the fourth article on ‘‘The Duties of Naval 
Engineers ”—in which a serious and entirely unfounded accusation 
of cramming is made against the education given at the dock- 
yard schools, and hence, of course, by inference, against the 
masters who teach in these schools. This charge of cramming 
is as absurd as it is vague ; no student who is not thoroughly 
trained can stand the test of a long series of searching examina- 
tions, and in the course of many years of educational experience [| 
have never known a student to head an examination list by 
mere cramming alone, 

Every successful student or teacher is charged with cramming 
by his defeated opponents ; this is quite the usual thing, but the 
champion of those who possess such a high social status as that 
of Engineer, R.N., should be above the invention of such a 
cowardly slander. 

The young men who have been appointed to Keyham have 
won their positions by superior natural ability combined with 
exceptional perseverance, and their education has been as thorough 
as their well-qualified and energetic teachers could make it. 
Nearly all the engineers of the Navy, as well as the professional 
officers of the dockyards, and a host of valuable men in private 
firms, have been trained in precisely the same way as these 
‘‘crammed interlopers” of whom your article speaks so 
bitterly. Is it not ridiculous to suppose that mere cramming 
can produce men of such known worth as these? Yes, Sir, this 
charge of cramming is the last flimsy refuge of those who are 
either too stupid or too indolent to compete with these brilliant 
‘intruders ”; it has not the slightest foundation in fact. As for 
the ‘‘ social desirability” of these fitter apprentices, | may say that 
I have been personally acquainted with many of those who have 
won appointments, and I have found them quite as gentlemanly as 
those who come from any other class ; of course there are ‘‘ snobs” 
in all classes, and in no instance is ‘‘ snobbishness” shown more 
clearly than in the attitude of your contributor towards young 
men whose only crime is tbat they have beaten the Keyham 
students, a performance not very difficult to achieve. 


Portsmouth, March 17th. TEACHER, 





Str,—The writer of your fourth article on naval engineers tries 
to account for the fact that the best dockyard apprentices usually 
beat the best engineer students by saying that the former are 
‘* specially crammed” for the examination. But every unsuccess- 
ful candidate in a competitive examination may try to console 
himself by using such taunts; he alone has had a ‘thorough 
training ’”’—hissuccessful opponents have been “‘specially crammed.” 
But is such a theory at all necessary to account for the 
educational inferiority of the students! Are the results of 
their examinations in general so satisfactory as to indicate that 
they cannot be persistently beaten except by those who have 
been ‘“‘specially crammed?” The severe stricture of the 
Director of Studies on the examination of the students in June 
last distinctly negatives this. Moreover, a comparison of the 
results of the June examinations of the students and apprentices 
will show that the former are beaten by the latter all along the 
line of the upper division work. To what cause or causes this 
may be due may not be quite apparent ; but it is certainly not to 
be accounted for by the simple theory set forth in your pages. 
Nor were the students beaten by the apprentices under the older 
régime, when they alike attended the dockyard schools. 

The fact is that an apprentice must work to be allowed to take 
the upper division course at all. Thus, at the end of his second 
year he must obtain at least 2640 marks to enter the upper divi- 
sion, while the student has only to get a poor 1400. Again, at the 
end of his third year an apprentice must obtain at least 40 per 
cent, of the upper division marks to be allowed to attend school 
for a fourth year ; but the student continues to attend as a matter 
of course. Hence the former must work ; the latter need not. 
The effects are well illustrated by the results of the last June 
examination, in which eighteen apprentices reached the 40 per 
cent, standard—one obtaining 78 per cent.—while not a single third- 
year engineer student succeeded in reaching it ; and of thestudents 
who had been at Keyham four years, only four out of thirty-six 
reached it. In the lower division work, much of which they 
know at entry, the engineer students do moderately well ; but in 
the upper division work they simply go to pieces. It does not 
seem to be generally appreciated how miserably low is the 
standard required for a Keyham student to pass into the Navy as 
an engineer ; it is ‘‘30 per cent. on the obligatory subjects.” 
This corresponds to somewhat less than half the marks which a 
dockyard apprentice must obtain to merely attend school for a 
fourth year. May not this low standard Ba much to do with 
‘damping the ardour ” of the engineer students and engendering 





a tendency to idle amongst them, of which you speak? It ma 
be that the upper division course is too extensive for the engines, 
students, and that they cannot do in five years what apprentices 
are expected to do in four ; if so, give them another year, 

The engineer students seem to think that because they pay £40 
a year towards the cost of their board and lodging, they havo a 
vested right to all the pag eee appointments in the Nay 
although such a claim is distinctly set aside by the system a 
“direct entry,” and the entry of dockyard fitter apprentices as 
engineer students is merely a special case of direct entry, ‘The 
pity of it is that the Admiralty do not take more of these appren. 
tices ; for by taking the best of them they could every year adq 
to the Navy a dozen men who would be far superior, both in ability 
and in attainments, to the average Keyham man, to say notbin 
of the 30 per cent, individual. 8 

s be roe ogee are socially undesirable.” Is not this “social” side 
rather hardly worked? One foreman makes his son an engineer 
student, another makes his an apprentice. The skilled artisan 
who hasn’t the ‘‘shekels,” makes his son an apprentice ; the man 
who sells pots of beer or pounds of treacle rakes in the ‘“‘ needfy].” 
and makes his son a student. Yet one is ‘socially desirable.” 
and the other not. Need more be said? And what about the en. 
gineers trained under the old system, and how do they compare 
with the new men / 

In the well-informed world dockyard apprentices need no apolo. 
gists. From their ranks have sprung many men now holding 
responsible positions in all parts of the country and in various 
departments of life. 

arch 15th. Q. E. D. 





THE FORTHCOMING TOUR OF THE AUTOMOBILE CLUB, 


Str,—Considerable disappointment was experienced in the 
towns through which the Automobile Club passed on its tours last 
year, owing to misapprehension on the part of the inhabitants as 
to the nature of the tours, They appear to have been labouring 
under the delusion that the motor vehicles would enter and leave 
the towns in procession, just as a circus or advertising vans might 
do. Perhaps some disappointment will be avoided in towns if 
your readers are made aware that they must not expect to see a 
procession of motor carriages arrive in close order, and form up 
and leave inline at the conclusion of their stay. 

The Automobile Club of Great Britain, which has its head- 
quarters in a comfortable suite of rooms at 4, Whitehall-court, 
Westminster, is composed of a number of noblemen and gentle. 
men interested in the automobile movement. An erroneous 
oo seems to be abroad that the motto of the members of the 
club is ‘‘ Death to the Horse!” A greater mistake has never been 
made, A very large number of the members are horse-owners, 
some of them horse-breeders, and all of them fond of and in 
strong sympathy with the horse, but at the same time they enjoy 
the advantages of the motor vehicle, its capacity for hil!-climbing 
without involving the stress to a draught animal, and its ability to 
cover long distances without causing its passengers concern as to 
the exhaustion necessitated by the effort. 

The tour which is to start on the 27th inst. is a pleasure tour, 
pure and simple. No idea of racing is connected with it, but those 
participating in it look forward to an enjoyable and leisurely 
opportunity of seeing the country. No regulations are imposed 
by the Committee except that racing is strictly probibited, and 
the drivers are urged to travel slowly in the towns, and in the 
country on nc account to exceed the law limit of twelve miles an 
hour. The co uence of this freedom from restraint is that 
members start in the morning at whatever hour they please, stop 
by the wayside to picnic or to sketch, make detours in accordance 
with their impulses, and arrive at the stopping place for the night 
at whatsoever hour pleaseth them best. As a result the motor 
vehicles arrive in the towns at varying hours, and the inhabitants 
who have expected a marshalled procession are disillusioned, and 
fee) that they have been badly treated. Perhaps the publication 
of these few lines concerning what took place on former tours, and 
is likely to take place on the forthcoming tour, may prevent this 
disappointment being experienced by your readers, 


London, March 21st. A MEMBER, 





TRADE IN THE SOUDAN. 


Srr,—An impression has hitherto existed that patents and trade 
marks registered in Egypt also cover the Soudan. In the interests 
of clients who had instructed me to procure trade marks and 
patents in these countries I referred the matter to the Foreign- 
office, and also to the Agent-General in Egypt, and the Governor- 
General of the Soudan. I enclose replies from Lord Salisbury and 
Lord Cromer. They both appear to be of sufficient importance to 
warrant the publicity of your columns. I have not yet had Lord 
Kitchener's reply, but will take the liberty of forwarding it when 
received. Bens, T. King 

March 21st, (A, Inst. Mech. E.), 

Registered Patent Agent. 


[Copy.] 
Foreign-office, 18th March, 180. 
B. T. King, Esq., 165, Queen Victoria-street, E.C, 

Sir,—With reference to your letter of the 20th January last, respecting 
the registration of trade marks in the Soudan, I am directed by the 
Marquess of Salisbury to give you the following information on this 
subject. The question of the legislation requisite to prevent the fraudu- 
lent imitation of trade marks is at present under the consideration of the 
Government of the Soudan. The civil administration of that country is, 
however, still in an inchoate condition, and until central courts of justice 
are created it would be premature to attempt the establishment of o 
register of trade marks to be used as a basis for civil actions. 

Iam to point out that it is distinctly laid down in the Soudan Agrec- 
ment (Article VIII.) that the jurisdiction of the Mixed Tribunals shall 
not be ye agen for any purpose whatever in any part of the Soudan, 
except in the town of Suakin. It follows, therefore, that no registration 
of trade marks before the Mixed Tribunals of Egypt can be held to 
protect the rights of their owners in the Soudan. 

I am, Sir, your most obedient, humble servant, 
Martin GossELiy. 





SELF-ACIING INCLINES. 

Sir,—Will any of your experienced readers inform me if they 
have ever worked or seen worked, a self-acting incline of 1 in 4, 
about 400 yards long, where the paying load was hauled up the 
hill by means of water tanks mounted on trucks, the tanks 
being in turn filled with water from a river at the top, and 
emptied at the bottom, after the manner of the Neroberg tramway 
at Weisbaden ! ; d 

Supposing the tanks to hold 3} tons of water, and to weigh with 
their trucks when empty each 1} ton, and, of course, when full 
4} tons; and suppose each tank-truck to have attached to 
it a wagon weighing 1 ton, and carrying going up a paying load of 
24 tons, so that going down hill there would be a load of 5} tons, 
against 4} tons going up, neglecting weight of rope. Would this 
surplus of 1 ton goi adhony sufficient to overcome the friction 
of the road and the drag of the rope, and givea fair hauling speed 
of three miles per hour’ 

Kilkeel, Co. Down, March 15th. Wo. M, FISHER. 

[There are two inclined railways at Scarborough worked in this 
way.—ED. E.] 








Messrs. Fieminc anv Fercuson, Limited, Paisley, 
launched from their yard on the 16th inst. the twin-screw pump 
hopper dredger Poulton. ‘The Poulton has been built to the joint 
order of the Lancashire and Yorkshire and London and Nortb- 
Western Railway Companies, and is intended for clearing the 
Fleetwood Bar. The vessel is fitted with one of Messrs. J. and H. 
Gwynne’s Invincible centrifugal pumps, capable of lifting 1500 tons 
per hour, 
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A SMOKE-PREVENTING FURNACE DOOR. 


Numerous devices haveduring the last few years been intro- 
duced with the object of preventing the emission of black smoke 
from workshop and factory chimneys, and recently we had an 
opportunity 0 inspecting a very well-arranged smoke-prevent- 
ing furnace, designed by Mr. Jas. Lethem, engineer, of Man- 
chester, which has been adopted with successful results by 
several large steam users in the district. The accompanying 
illustrations show clearly the general arrangement of this new 
furnace door, which is so designed that besides acting as an effi- 
cient preventer of smoke, it is said to be free from the objection 
raised against many appliances of a similar kind, which, 
whilst securing a more or less complete consumption of the 


THE PIG IRON PROBLEM. 
(From “‘ The Statist.”) 


Just as the trouble in the shipbuilding industry at present is to 
get delivery of the finished material for the structure of vessels, 
so in the steel and iron manufacturing industries the trouble is to 
get delivery of the crude article. The great pressure for steel 
plates, and structural iron and steel generally, is the main cause of 
the great  aeprsars on iron smelters, and the scarcity of pig iron is the 
cause of the short supply of finished material. It is becoming more 
and more obvious to the trade generally that if the present demand 
for iron and steel is sustained—without even being increased—the 
question we asked a year ago, ‘‘ Will there be a pig iron famine ?” 
will be answered in the affirmative within six months. There is, 
of course, the possibility of the demand subsiding—and there is, 
for the moment at any rate, a distinct pause in the booking of new 





products of combustion, at the same time largely increase the 
consumption of fuel. The novel features that are chiefly 
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FIG 3 


MOKE ENTING FURNACE DOOR 


noticeable in this furnace door are, first, the lateral direction 
given to theair passing through, so that it isspread equally over 
the entire breadth of the grate, instead of merely taking a 
course down the centre of the furnace; secondly, the very 
large heating surface over which air has to travel before 
reaching the fire ; and thirdly, the construction of the handle, 
and the general arrangements for opening and shutting the 
valves in the door. Our illustrations, Figs. 1 and 2, show, 
firstly, the chamber for admitting and regulating the air 
supply, with the automatic handle; and secondly, a rear 
view, showing the chamber for heating and radiating. Figs. 3 | 
and 4, with plan and side elevation, partly in section, show, | 
in addition to the door proper, the arrangement of the | 
front and the rear chamber, the latter extending over the 
dead plate about six inches. These chambers, as will be 
seen, are divided into passages, which take a fan-like or 
radiating direction, so that air admitted by the grid and 
slide arrangement in front has a run through these passages 
of ten inches, and is discharged, simultaneously and pro- 
portionately, to right, to left, and centrally in the furnace; 
and, being thus spread across the grate from side to side, the 
natural suction or pull towards the bridge carries the air 
lengthways over every part of the grate. In this way the 
over-grate air supply — through the door is mingled | 
intimately with the hydrocarbon gas arising from every | 
partofthe grate. The walls, roofs, and floors of the passages | 
serve also as heating surfaces for the inwardly passing air, 
and, with the object of increasing this heating surface, 
numerous vertical and horizontal mid-feathers are intro- 
duced into the air runs, especially towards the terminal ends 
where the metal is hottest. The extent to which this is done 
may be gathered from Fig. 3—inner elevation—and it is 
claimed that most of the heat that would otherwise be 
radiating through the door into the stokehold is thus 
restored with advantage to the furnace. The handle 
of the furnace door is hinged to lugs A, cast on the 
front of the door, and to the slide by its lugs B—Fig. 3 
—and has an easy but limited lateral play, the distance of its 
travel being equal to the width of a slot in the grid and slide 
arrangement. So geared, a push or pull upon the handle in 
the act of closing the door opens the slots, which admit the 
air through the door, and it is not possible to use the handle 
in closing the door without opening them. To meet the case 
of the fireman closing the door with, say, his shovel, and so 
failing to operate his slide by means of the handle, the cam 
C—Fig. 3—has been introduced. This engages with a pro- 
jection from the slide, and in the act of opening the door 
the slots also are opened in anticipation of the time when the 
door will be closed again after charging, thus affording an 
extra assurance that the over-grate air supply will be forth- 
coming when required. A slight push of the andle towards 
the hinge end of the door closes the slots. As almost every 
furnace requires distinct treatment as to the quantity of air 
supplied through the furnace door, not only for efficiency in 
smoke prevention, but in securing economy in coal consump- 
— Mr. Lethem has devised automatic aedenina--eddeh, 
owever, is not shown in our drawings—for closing the slots 
after a pre-determined time, according to the special re- 
quirenaente of each furnace. The object in view in providing 
- mechanism is that it is considered undesirable to re- 
strict the air supply at all until the first rush of hydro- 
carbon gas from the freshly-fed coal has , and it is so 
ae that the slots do not begin to close gradually from 
‘ e instant the door itself is closed, but are held fully open 
or such pre-determined time as may be considered requisite, 








after which they graduall il it i 
y close, until it is necessary to re- 
charge the furnace, when the operation is repeated. , 







vessels, and in some other trades in which iron is consumed—but 
there is little hope of relief from America within that period. 
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When we wrote a year ago American pig iron was coming over 
freely to us, and was being still more freely shipped to the Conti- 
tinent, and the output for 1898 was expected to reach 12,000,000 
tons. As a matter of fact, the output was only 11,774,000 tons, 
and was so much less than the consumption that the stocks were 
reduced to 291,000 tons as compared with 656,000 tons at the end 
of 1897. And now, even though the production has been increased 
since January lst, the export has practically stopped ; or, rather, 
we should say that the sales for export have practically stopped, 
for it is true that in the two months ending February 28th we 
imported from the United States 28,149 tons of pig iron, as 
against 16,335 tons in the corresponding two months of 1897. But 
these shipments were in completion of sales made some time ago, 
before the prospective scarcity in America was being felt, The 
American consumption in 1898 is now seen to have been about 
12,250,000 tons, which is to say nearly half a million tons more than 
the production. By so much, therefore, must the output of 1899 


| exceed that of 1898, without —s every ton of stock, even if 


the consumption does not increase. But the consumption has in- 
creased and is increasing, so that even if the output should reach 
this year 14,000,000 tons, which is predicted, there will be little 
or any margin for export. Whatever margin there is will be in 
the second half, not the first half, of the year ; so that the critical 
period will be within the next six months. 

What, then, is the position at home? In the summary view of 
the pig iron trade of the United Kingdom we estimated the total 
output of the United Kingdom in 1898 at 8,800,000 tons—regarding 
the computation of 9,000,000 tons made by some authorities as an 
over-estimate, for the reasons we sta’ The returns of the 
British Iron Trade Association, which have now been issued, prove 
that we pretty accurately gauged the situation. Yet the actual 
output was even less than our estimate, being only 8,631,151 tons. 
This compares with 8,789,455 tons, the generally-accepted esti- 
mate of the output of 1897, which, however, the British Iron Trade 
Association now state at 8,817,109 tons. Com with the 
latter figure, the output of 1898 shows a decrease of 185,958 tons, 


| and we have already shown what the increase in consumption was, 


To ascertain how this decrease in the total make bas occurred, 
when there was an actual increase shown in the recorded and 
estimated figures for Scotland, Cumberland, and Cleveland, we 
submit the following tabulation of the trade returns :— 


Output of United Kingdom by Districts. 


Increase (+) 





District. 1897. W- ott) 

Tons. Tons. Tons. 
Scotland .. .. .. .. 1,187,687 .. 1,100,264 .. + 2,627 
Durham and Cleveland.. 8,197,641 8,128,098 .. — 69,543 
West Cumberland .. .. 819,475 .. 835,801 .. + 16,326 
Lancas| a, oe ae 706,898 .. 787,751 .. + 30,858 
South Wales .. .. «. 804,816 .. 507,814 — 297,502 
Lincolnshire .. .. .. 806,640 .. 318,994 + 12,854 
Northamptonshire... .. 250,000 .. 280,600 .. + 30,600 
Derbyshire .. .. .. 308,384 .. 821,077 .. + 17,748 
Leicestershire, &c... .. 228,687 .. 273,818 .. + 44,676 
North Staffordshire :. 289,207 .. 241,887 + 2,040 
South Staffordshire ae 360,200 .. 375,687 + 15,487 
South and West York- 

8 ac) ie te. ve, eee cs SD - 1,688 
Shropshire... .. .. .«. 88,571 .. 42,102 + 8,531 
No a 58,291 .. 58,911 + 5,520 
Gloucester and other 

GUNNS =. tc us 21,500 .. 22,383 + 833 

Total .. .. ..- 8,817,109 .. 8,681,151 .. -185,958 





The net decrease in output is due to South Wales, so it is evident 
that, but for the strike of the Welsh miners, the production of 
1897 would have been repeated. It is doubtful, however, if it 
could have been exceeded, because the same difficulty as to ore 
which affected the smelters of the Cleveland district of Yorkshire 
also affected the smelters of South Wales. As regards Cleveland, 
the declared make fell short of our estimate by 66,902 tons, from 
which it is evident that the intermittent supplies of ore have 
affeeted the average yield per furnace even more than it was 
— to know in the absence of any returns from the makers. 

he Cleveland—which includes Durham—make consisted of 
1,601,472 tons of ordinary iron, 1,163,462 tons of hematite, 
325,687 tons of basic, and 37,486 tons of spiegel iron. The ve' 
large falling off in the make of South Wales been explained, 
ais so far as the decrease was due to the miners’ strike, we 
must reckon on a corresponding increase this year. The increases 
in the outputs of Northamptonshire, Leicestershire, Derbyshire, 
and Staffordshire were in response to the tremendous pressure for 
crude iron of the Midland manufacturers of iron and steel. 

Now it is to be noted that with a home consumption of over 
8,000,000 tons we had not much margin for export in 1898. The 
actual exports were 1,042,296 tons, or 158, tons less than in 
1897. And we imported 159,523 tons, or 1520 tons more than in 
1897. By 158,808 + 1520 = 160,328 tons, therefore, was the 
reduction in home make—in so far as domestic consumption is con- 
cerned—counterbalanced. The reduction in make, however, 
was 25,630 tons more than this, and the total home consumption 
must have been half a million tons more than in 1897. The con- 
sumption will certainly not be less this year—is, indeed, already 

ter, because not only have all the iron and steel works in 
ales that were partially or wholly stopped during the strike been 
re-started, but there has been extension of iron and steel works, 
and night and day running, all over the country, in the endeavour 
to cope with the demand for finished material. 

Can the increased and increasing consumption be met without 
the actual pinch of scarcity being felt? We do not see how any 
material increase in the output is possible, or, at all events, prac- 
ticable within the next few months. The Welsh make, nodoubt, 
will be increased as compared with last year ; but the blowing-in 
of the Welsh furnaces will not do more than, if so much as, meet 
the local demand ; for Wales is always a large buyer of Cumber- 
land and Cleveland pigs, besides her own produce. And then, 
whilst the American supply will be probably wanting this year, 
and therefore our imports of pigs will be a good deal smaller than 
last year, the exports will be greater, because the Continent will 
have to come to us to make up some of the falling off in the 
American supply. Our exports have already begun to increase, 
and were 61,553 tons in February, as compared with 55,553 tons 
in February 1898. If, then, home consumption and exports 
reached 9,000,000 tons in 1898, the total this year is not unlikely 
to be 10,000,000 tons. If so, that means the absorption of every 
ton of stock in the country, and more also. In other words— 
famine. 

Of course, there remains the question of increasing the output, and 
no doubt more furnaces can be blown in. But many more will not 
be blown in, unless pig iron rises to famine prices, use most of 
them are of such antique type that they cannot be worked ata 
profit on anything like present range of prices. There are 593 
reputed furnaces in the kingdom, of which 380 were in blast 
during 1898. It is extremely doubtful how many of the remaining 
213 are fit to use again at all; it is probable that the majority of 
them could not be worked at a profit unless pig iron rose another 
pound per ton or so ; it is certain that very few more can be blown 
in, whatever the price, until fuller supplies of iron ore are 
assured. We do not forget that some new furnaces, perhaps a 
dozen in all, are being built of modern type. It does not tae. 
however, that these will be put into blast in addition to those 
already blowing, but rather that they will take the place of others 
getting worn out. And as ae the supply of ore for any 
additional furnaces there may available, there is the ominous 
statement from the United States that the increased output of pi 
iron there will necessitate the importing of ores this ian eat oh = 
less from Spain and Canada. Yet the production of iron ore in the 
United States has increased six-fold within twenty years, and is 
now about 24 million tons. The prospect is indeed serious if the 
supply of American ore is now insuificient for the needs of 
American smelters, for though there are enormous reserve supplies 
of ore on the American continent, the value of the deposits depends 
on their proximity to coal. 

From the national point of view, it is not agreeable to find that 
whilst twenty years ago we produced 50 per cent. of the world’s 
pig iron, we now furnish less than 25 percent. America has taken 
the lead since 1890, and will easily keep it. The following repre- 
sents the world’s output of pig iron in 1898 :— 








Tons. 

United States .. i aa ee Petes 11,774,000 
ee ee a ee 
ae ee a eee 
France Seca cae -a side sous seu! Jw) sth tae een 
Mare ad few ant a. aay we, ck ete 
Austria-Hungary .. .. .. .. -. «- «- 1,200,000 
a a eS ee ne 980,000 
Ma: a. Sal igs ce lidat Fann de, ee, Lae 560,000 
a er eee ee eee oe ee ee 300,000 
All other countries, say ae ae ee 402,182 

TRO vc. ae 4s ve oe we es SO 


Oa the basis of two tons of ore to one ton of pig, this means a 
consumption of 70,000,000 tons of iron ore per annum. Is there a 
supply of ore in sight in the world to permit of an increase in the 
world’s production of pig iron by 25 per cent? If not, it is difficult 
to see how the growing demands for iron and steel are to be met. 
But, of course, the demands may cease to grow. 








LAUNCHES AND TRIAL TRIPS. 


ANNA, single-deck type ; built by, Craig, Taylor, and Co. ; dimen- 
sions, 299ft., 43ft. 2in., 21ft. 3in.; tocarry, 2550 tons ; engines, trip'e- 
expansion, 22in., 35in., 59in., by 39in.; constructed by, 1. 
Richardson and Son, Limited ; trial trip, March 15th, 12 knots. 

NEWHOLM ; built by, C. S. Swan and Hunter, Limited ; to the 
order of, J. S. and C. M. Forster ; dimensions, 34lft., 48ft., 
86ft. 6in.; to carry, 5500 tons; engines, triple-expansion, 24in., 
40in., 64in., by 42in., pressure 170 lb.; constructed by, North- 
— Marine Engineering Company, Limited ; launch, March 
15th. 

Kieyo, torpedo boat ; built by, Yarrow and Co.; to the order 
of, Imperial and Royal Austro-Hungarian Government ; trial trip 
under sea-going conditions, bunkers full and armament on board, 
March 15th, 24°3 knots. 

CLauptIvs, side ballast tank steamer; built by, William Gray 
and Co., Limited ; to the order of, Mr. C. Andersen, of Hamburg ; 
dimensions, 350ft., 5lft., 27ft.; to carry, 6200 tons; engines, 
triple-expansion, 1400-horse power, omg 1701b.; constructed by, 
Central Marine Engine Works ; cellular bottom with after peak, 
tanks hold 1000 tons water, side tanks 700, total 1700 tons; 
launch, March 15th. 

BRISGAVIA ; built by, Workman, Clarke, and Co., Limited ; to 
the order of, Hamburg-American Line; dimensions, 450ft., 53ft., 
34ft. 5in.; engines, triple-expansion ; constructed by, Workman, 
Clarke, and Co., Limited ; launch, March 15th. 








Ir is stated that a gang of men from the Pencoyd Iron- 
works, Philadelphia, will leave shortly for the Soudan to erect the 
bridge which is to carry the Soudan Railway across the Atbara, 
The seven spans of the bridge, 1100ft. in length, have already 
been shipped, though the order was given only a few weeks ago, 
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TIMBER v. MASONRY DRY DOCKS. 


Tur low tenders received for the new dry dock for 
the United States Navy Department at Boston, U.S.A., 
has led to an investigation which will probably result in 
the more general use or masonry in the future, instead 
of the timber and concrete construction which has hitherto 
been largely and successfully used. 

The Navy Department was authorised in the summer 
of 1898 to build four new timber dry docks at the navy 
yards at Boston, Portsmouth, Philadelphia, and San 
Francisco, the cost being limited to £165,000 for each 
dock. By special provision, however, one of these could 
be built of masonry if the extra cost could be limited 
to £40,000. Acting on this, tenders were invited for the 
construction of a masonry dry dock at Boston, on different 
plans, varying in the use of stone and concrete, being 
either for all stone or concrete faced with stone. The 
lowest tender was for the latter combination, £168,480 
for the dock, and £26,000 for the machinery. This is 
£194,480, or £10,520 less than the limit of £205,000 
allowed by the law. Hitherto masonry docks have been 
considered far too expensive to allow of their being 
generally used, but the reason for this appears to be that 
the existing masonry docks have been built by day labour 
by the Government under numerous appropriations, 
while the concrete and timber combination docks have 
been built by contract, and hence with more of an eye to 
economy. Commodore Endicott, U.S. Navy, Chief of 
the Bureau of Yards and Docks, has made a report upon 
this matter which is of greatimportance. He shows that 
the stone and concrete dry dock, built by contract, can be 
built for about 25 per cent. in excess of the cost of a 
timber and concrete dry dock, also built by contract, and 
under these circumstances he recommends that no more 
timber dry docks should be built by the Navy Depart- 
ment. 

The following is an abstract of Commodore Endicott’s 
report :— 

The result of this advertisement for tenders is more favourable 
than was anticipated, as from such information as the Bureau 
could obtain and from the cost of similar work in the past, it 
seemed extremely doubtful that a masonry dry dock could be con- 
tracted for at a cost near the limit fixed by Congress. 

In the past all the timber dry docks for the United States 
Government have been built by contract, after public competition 
as to price, and al] the mansonry dry docks for the United States 
Government have been constructed by day labour by Government 
employés, the construction extending over long periods of time, 
due chiefly to the method adopted in appropriating for the works 
in partial sums from time to time. 

The present is the first time that it has been possible to compare 
the relative cost of timber and masonry docks of approximately 
the same size and built under substantially the same conditions. 

The indications are exceedingly favourably to the masonry dock, 
and show that the increased cost of a stone and concrete dock 
over a timber dry dock is such as to render it extremely inad- 
visable to again undertake the construction of a timber dry dock 
for the United States Navy. ‘The superior advantages of a former 
dock, considered in connection with the moderate increased cost as 
now developed, should, perhaps, be sufficient to determine this 
matter without further argument; but I beg to set forth briefly 
some of the reasons why it is true, and suggest to the Department 
the propriety of now recommending to Congress the advisability of 
reconsidering its action in the provisions made for the construc- 
. ng other three timber dry docks in the Act approved May 
4th, . 

A timber dry dock is a temporary structure, and the distinctive 
material of which it is built— wood—requires very extensive 
renewal at the end of twenty-five years, amounting, in some 
instances, and in some climates, to a practical rebuilding. While 
the first cost of a timber dry dock is considerably less than that of 
a masonry dry dock, the annual expenditure for its repairs and 
maintenance having reference to the dry dock structure proper, 
which is the only proper basis for comparison, is many times 
larger than that fora masonry dock. This is not mere speculation, 
but the condition of the timber dry dock, heretofore built for the 
navy, no one of which exceeds ten years in age, shows that they 
have already entered upon a period when the perishable material 
—wood—has so far deteriorated as to require considerable repairs, 
and the repairs already made, and those provided for in special 
appropriations made by Congress for the purpose, show that what 
was claimed to be a cheap dock is wood proving to be a very 
expensive one in the end. 

Another and important consideration is that of the stability and 
safety of the structure. Of two timber dry docks of the same 
general design and construction, differing in depth, the one of 
greater draught is subjected to much more unfavourable con- 
ditions, and the hydrostatic pressure, which is the force to be met 
and provided for more than any other in graving docks, is very 
much greater. The stability and safety of such a structure 
against this force, tending to rupture the bottom or sides, 
decreases with the depth, and while the question of stability and 
safety of such a dock may be a comparatively simple one, where 
the depth is shallow, it becomes one of great importance, magni- 
tude and risk in the very deep docks which it is now necessary for 
the navy to provide for its deep-draught cruisers and battleships, 
Accidents of this character have occurred, more or Jess serious, in 
several of the timber dry docks owned by the Government, ex- 
tending from the bursting in of the altar system, as at League 
Island, Port Royal, and New York, to the distortion of the floor of 
the dock, as at Port Royal, and the partial collapse in the case of 
Dry Dock No. 3 at New York, 

Dry docks are structures about which, when built, there should 
be no doubt, and it is quite safe to say that such freedom from 
risk in the case of a very deep dock can only be obtained from one 
built of masonry. A timber ¢ | dock, for its integrity, depends 
upon the success of pinning it down to the soil, or in admitting 
the water so freely to its interior as to relieve the pressure, making 
it a very leaky dry dock, and even with these precautions safety 
cannot be considered as assured. A masonry dock is designed to 
resist the dangerous force referred to above by its own weight, and 
when so designed and well built, making a water-tight structure, 
it is absolutely safe. 

The highest authorities upon the construction of dry docks state 
that the preference is given to those dry docks because of their 
stability. The masonry docks built for the navy vary in age from 
ten to about sixty-five years. They have been entirely successful, 
and, with the exception of one, the repairs to the dry dock structure 
proper may be said to have been insignificant. The only consider- 
able individual repair to a masonry = dock in the history of the 
navy was to the one at the New York Navy Yard, amounting to 
about £20,000, during its life of forty-five years ; while the repairs 
to one of the two timber dry docks at the New York yard have 
cost £34,200 in one instance, and the other will soon receive an 
outlay of £60,000, to repair natural deterioration and substitute 
a masonry for a timber entrance, all within an age of ten years, 

In consideration of all the circumstances the Bureau has thought 
it to be its duty at this particular time, when it has been found 
possible to contract for the construction of a first-class concrete and 
stone dry dock of the largest size for about £200,000, and when 








the Department is about to enter upon the construction of three 
timber dry docks, at a limit of cost for each of £165,000, to urge 
that the matter be presented for the consideration of Congress, 
with the Department’s earnest request that the law be changed to 
allow of the construction of three dry docks of stone or concrete 
and stone of the largest size, at a limit of cost of £220,000 each, in 
lieu of the three to be of timber, as provided for by the Act 
approved May 4th, 1898, 








THE FRENCH ENGINEERING INDUSTRY IN 1898, 





NoTWITHSTANDING the unsatisfactory state of affairs which 
prevailed in France last year, both politically and industrially, 
there were special circumstances likely to affect favourably the 
iron and steel and engineering trades. To begin with, there is 
the Exhibition next year, which must be making demands for a 
great amount of structural material, and next there was the 
general activity in these particular industries throughout the 
world, which was bound to make its influence felt in France. 
The result has been a fair increase in the value of machinery 
imported, and a small one in that exported. The exact figures 
are the equivalent of £3,000,000 in 1898, as against £2,700,000 
in 1897 for imports, and £1,950,000 against £1,750,000 for the 
exports. 

As usual, the largest item of the former is for textile 
machinery, though this time it is run very close by that for 
agricultural purposes. The value was a trifle over £550,000, 
as compared with £590,000 in 1897. Though details 
regarding countries of origin are not yet furnished, it is safe 
to conclude that most of it was of English make, with 
Germany a good second. In carding and spinning machinery, 
there was a slight increase, but in all other kinds, including 
cleaning, weaving, and lace making, there was a shrinkage. 
The value of the agricultural machinery was just over 
£500,000, against only £325,000 in 1897, and here undoubtedly 
the United States was the country that made the principal 
gain. This is invariably the largest item in the French 
import from the other side of the Atlantic, and last year the 
total increased to £650,000, as compared with £430,000 
in the previous one. The expansion of American shipments 
in this direction is noteworthy, as in 1896 the value was very 
little over £250,000, so that in two years it has considerably 
more than doubled. Sewing machines figured in 1898 for 
£370,000, as against £385,000 the year before. Details are 
again wanting, but in 1897 the English, as compared with the 
German machines, stood at about two to one, and it is not 
yet possible to say which has lost ground. The import of 
machine tools showed a large increase, £340,000 against 
£220,000, and here again there is strong probability of the 
United States having been mainly responsible for the differ- 
ence, as hitherto that country has divided the supply with 
England and Germany. Dynamos figured for £150,000 against 
£140,000; marine engines at £140,000, likewise against a 
similar amount in 1897. As the French Government pays a 
bounty of 15f. per 100 kilos. in this class of work provided by 
French engineers, either for new steamers or the re-fitting of 
old ones, as well as affords them protection by an import 
duty equivalent to a little over 10 per cent.; foreign compe- 
tition in this department is rendered extremely difficult. In 
1897 English engineers supplied about one-third of the re- 
quirements, Germany rather more, and Belgium rather less. 
Hydraulic pumping and ventilating machinery rose from 
£33,000 to £45,000, and locomotives from £30,000 to £36,000. 
Belgium, as well as England and Germany, supply these to a 
moderate extent. 

General machinery, difficult to classify, stood for about 
£275,000 both in 1897 and 1898. In detached pieces there 
was a moderate increase—castings, from £45,000 to £54,000, 
rises from £62,000 to £75,000; and forgings from £95,000 to 
£105,000. English engineers usually get the lion’s share of 
these orders, but many go to Germany and Belgium in addi- 
tion. There is nothing else of any consequence ; paper- 
making, printing, and refrigerating machinery appear in the 
list, but none of them reach £20,000 in value. 

With a total export of less than £2,000,000 it is hardly 
necessary to say France makes no attempt to compete 
seriously with the engineers of our own and other countries, 
and her efforts are mainly concentrated upon supplying the 
home requirements. What little is shipped abroad is of an 
extremely miscellaneous character, and a good deal of it 
is for possessions protected by the French tariff. The largest 
item is for machine tools, £200,000, which shows a slight 
increase on 1897. The next is agricultural machinery, 
£160,000, and this, like the corresponding import, is increas- 
ing year by year, though not at nearly so rapid a rate. In 
1897 the value was £130,000, and in 1896, £120,000. Algeria 
was by far the largest customer, in 1897 taking more than 
half the total, and it is no doubt to the agricultural develop- 
ment of the colonies that France must look for an extension 
of this particular trade, though there is always the risk that, 
if it grows to any considerable proportions, American 
makers will step in. Indeed, they have already secured some 
foothold, as in 1897 Algeria imported American machinery 
to the value of £2500, and English for the more substantial 
figure of £4500. Some textile machinery is also exported, 
£135,000 in 1898, against £85,000 only in 1897. It consisted 
principally of spinning machinery, which represented £81,500 
of the total, but what the destination was is not yet stated. 
Cotton mills are now being erected in the French possession 
of Indo-China, though it was rumoured that the machinery 
for filling them was to be obtained in this country. It will 
certainly be going the wrong way to fight the competition of 
Indian, Japanese, and Chinese mills by being handicapped at 
the start with plant which has not been purchased in the 
cheapest market. 

A more important branch of the French export trade than 
we have yet mentioned is the making of detached pieces, 
largely for Belgian and Spanish machinists, but also on a 
small scale for most other countries in Europe, as well as 
South America and the Colonies. The value of the castings 
last year was £60,000, as compared with £52,500; of forgings 
in iron and steel £340,000, against slightly over £300,000 ; 
and of several metals £325,000 against £220,000 only. 
The remaining items, which are all of small amount, 
include electrical dynamos, hydraulic and stationary engines, 
sewing machines, &c. With such large colonial possessions 
as France now has, it is somewhat surprising that the 
exports of machinery are not much greater. This might be 
explained by shipments direct from other countries, but as a 
matter of fact it has hitherto been due more to want of 
enterprise. French colonists are disheartened by the more 
rapid progress they see in the territories by which they are 
surrounded, and ascribe their own backwardness to the 
necessity they are under of buying in dear French markets, 
instead of the cheapest foreign one. This is certainly a 
most important matter in such an essential of civilisation 





and modern progress as machinery, but while Frenchmen 
at home remain in their present temper there is little chance 
of relief being afforded. French manufacturers claim that 
inasmuch as they are heavily taxed for the support and 
extension of the colonies, they are entitled to compensation 
by having the markets reserved for them, with the result 
that neither they nor anybody else obtains much matcria] 
benefit. 

The figures of the trade with the United States have 
already been given, it only remains to add those with this 
country. There was an increase in the French import of 
British machinery, but it was a small one, the figures for 
1898 and 1897 being respectively, £1,150,000 and £1,040,000, 
France shipped us machinery of various kinds, principally 
electrical, worth £160,000, against £110,000 only in 1897, 
The present year ought to be an active one, and for reasons 
already stated, not only should French engineers be full of 
work, but there should be something over for English engi. 
neers, if they are not too much engaged in other directions to 
look out for it. 








ENGINEERING NOTES FROM SOUTH AFRICA, 
(From our own Correspondent.) 

RaILWay enterprise in this country is not likely to be stimulated 
by the return upon capital obtained by the Cape Government Rail. 
ways during the past year. The return for 1898 was £4 13s. 10d, 
per cent.; not a bad return as Colonial railway earnings generally 
go, but distinctly disappointing as compared with the £9 per cent, 
of two years ago. The result is that there is at present a disposi- 
tion to cut down expenses on the Cape railways, which is not at all 
likely to add to the efficiency or real economy of their working. 

The new railways in Rhodesia are being pushed forward as 
rapidly as possible, and it is reported that the railway in German 
South-West Africa is making good progress. The German autho. 
~~ are showing great enterprise in the harbour works at Swakof 

outh. 

A good many orders for mining machinery have been given out 
lately by Witwatersrand concerns, and the Rhodesian mines are 
now reaching the stage when crushing plants are required. One 
cannot help being struck by the large extent to which the orders 
for the equipment of the Witwatersrand deep-levels are being 
sent to American firms. To give just a few recent instances, the 
new 200-horse power hauling engine for the Wolhuter Mine has 
been ordered from Webster, Camp, and Love, Chicago ; and the 
new 500-horse power mill engine for the same property was 
supplied by the E. P. Allis Co., of Milwaukee. On the Ferreira 
Deep American compressors, for working seventy drills, are at 
work or ordered ; the Durban Roodspoort Deep’s mill engine is a 
22in. by 36in. by 48in. compound, also by Allis; the hoisting 
engine and the compressors are of American type. ‘he favour 
shown to American machinery is no doubt due to the fact that 
deep-level mining in South Africa is largely conducted by American 
engineers, who have gained their experience in the mines of the 
United States. It is a great pity, however, that British and 
continental engineers are not given an opportunity of tendering 
for some of these big installations. 

The Johannesburg Tramway Company is pressing its application 
to the Volksraad for power to adopt electric traction, and it is 
hoped that this session that body will grant its consent, 

erhaps the most interesting problem at present presented to 
mechanical engineers in the Transvaal, and economically one of 
the most important, is the efficient utilisation of compressed air us 
power. A very valuable discussion upon this subject has been pro- 
ceeding before the Mechanical Engineers’ Association of the Wit- 
watersrand, valuable mainly, it must be admitted, as showing how 
imperfect the data concerning the use of compressed air are. Mr. 
R, P. Whitelaw has made an appeal in favour of three-stage com- 
pression, but in face of the arguments brought forward by other 
engineers, now admits that three-stage for a pressure of 80 lb, 
would not be advisable. His idea was to make the present com- 
pressor plants into three-stages by adding one more cylinder and 
inter-cooler. Were such a scheme adopted, it would be possible 
to use two different pressures of air, 80 lb. from the second stage, 
aud 120 lb. for pumping or underground hoisting. It would pro- 
bably be a better plan to have a se te small compressor near 
the pump or hoist, with an inlet from the 80 lb. main of the 
existing plant. One of the most curious things about the discus- 
sion is the ferocity with which the advocates of electricity and com- 
pressed air cast reflections upon these two methods of power 
transmission. . For instance, a speaker in the discussion at the 
Mechanical Engineers’ Association remarked that ‘‘ nobody seems 
to understand electricity yet, and very likely never will.” And he 
attributed its extensive employment on the Rand to the fact that 
people who have not a e set up as electricians, ‘There appears 
no reason to doubt that electrical transmission has been adopted 
without due consideration on some of the Rand properties. 








Economy oF CompouND LocomotrvEs.—It has always been said 
that the only way to actually compare the economy and efficiency of 
simple and compound locomotives is to make comparisons of results 
obtained with engines similar in all respects except compounding, 
in sufficient number, and working in the same service on the same 
division, Where this has been done the compounds have almost 
invariably come out ahead. The latest case on record is a division 
of the Chi , Milwaukee, and St. Paul Railway, for the year 
ending with June, 1898, for locomotives identical except in com- 
pounding, the compounds being of the four-cylinder type. The 
calculations show that had all been compounds there would have 
been a saving of £2311 in coal on that division alone. Another 
division showed an —— saving of 16 per cent. in coal for the 
compounds, which would have aggregated £2150. The figures for 
the two divisions are as follows, the coal being the quantity con- 
sumed in hauling a 100-ton train one mile :— 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue pig iron trade is fully as buoyant as at any time of the year, 

and sellers are very firm in quotations, in anticipation of April 

guarter-day. 

"The ae A output from the South Staffordshire furnaces is over 

7000 tons per week, But this is quite inadequate to the require- 

ments of the district mills and forges, Fully as much more is 

therefore brought into the district from Derbysbire, Northampton- 
shire, Nottinghamshire, Leicestershire, and North Staffordshire. 

Prices of native pig iron were quoted this—Thursday—afternoon, 
in Birmingham, at 93s. for Staffordshire cold-blast qualities, 
59s, 6d. to 62s, for hot-air all-mine metal, 69s. 6d. to 72s. 6d. for 
best ditto, 52s. to 55s. for part-mine, and 46s. 6d. to 47s, 6d. for 
cinder sorts. Imported metal was 503, to 523. for Northampton 
and other equal grade forge sorts, and 523, to 54s, for good 
Leicestershire, Nottinghamshire, and North Staffordshire brands. 

Much attention continues to be centred in the probable action 
of the unmarked bar makers and of the marked bar houses on the 
matter of prices in view of the April quarterly meetings, Opinion 
is divided concerning the possibilities, It is stated as an argu- 
ment for an advance that, considering the ruling values for piss 
and coal, the marked bar basis ought certainly to be raised 10s., 
making the standard £8 103, Against this, however, is the cir- 
cumstance—and it isa very powerful one—that there would be a 
serious danger of checking demand unless prices in competin 
districts move up also, To-day marked iron was unaltered at rs] 
for ordinary, £8 12s, 6d. for the Earl of Dudley’s brand, and 
£7 10s, for second grade. Whether marked bars will advance in 
April will very much depend upon the action or inaction of the 
Unmarked Bar Association, Unmarked common bars are strong, 
and although some sorts can still be got at £6 12s, 6d., by far 
the more general price is £6 15s, per ton, and some makers are 
getting more. North Staffordshire common bars are selling at 
£6 153, to £7, or the same price as South Staffordshire merchant 
bars, 

Nut and hurdle iron is quoted £6 5s. to £6 103.; hoop iron, 
£6 15s, to £7, and on to £8 for best ; best rivet iron, £8 10s.; 
and gas tube strip, £6 103, Sheets have a moderate demand at 
£7 to £7 2s, 6d. for 20 WB £7 5s. to £7 10s., for 24 w.g.; and 
£7 17s. 6d. nom, to £8 2s. 6d., for 27 w.g. The sheet iron makers 
declare that the present prices are unremunerative, and they are 
carrying on their mills solely for the convenience of the galvanisers 
and of merchants, 

The steel works keep in a wonderfully active condition. The 
production of steel in this district ie now larger than it ever was 
and it is still increasing. Preparations are in hand at several of 
the works for increasing their present make with the least pos- 
sible delay. 

Basic steel of local make is about £7 to £7 2s, 6d. for bars; £7 
to £7 5s, plates ; and £6 5s. to £6 10s. for girders and angles, 

Copper has recovered from its sudden fall of a few days since, 
but it is still not free from the speculative element. Standard 
sortsare quoted this week, £66 18s. 9d. to £67 3s. 9d. for cash, and 
£67 2s. 6d. to £67 7s. 6d. three months. Toughcake is £71 5s, to 
£72, best selected, £72 to £72 10s., and strong sheets £78, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—Although the position of makers shows no ma- 
terial change, in the open market here there is a good deal of 
fluctuation with the upward and downward movement in warrants, 
the strong advance during the last few days having put a check 
upon speculative ‘* bear” operations, Apart, however, from these 
varying phases of speculative business the real position as regards 
actual trade remains practically unchanged. The lull in buying 
just now on the part of consumers is no indication of any falling 
off in requirements ; the weight of iron going into actual con- 
sumption is as great as ever, and as the contracts which consumers 
have placed, and which for the most part are sufficient to cover 
their wants for the next few months, run out they will of necessity 
have again to come upon the market, but just at present they are 
preferring, owing to the unsettled outlook of prices, not to buy at all 
largely. Whether they are prudent in holding back is another 
question, but that a large weight of iron—both in raw and 
manufactured material — will be wanted is a matter about 
which there can be no doubt, and both makers and 
manufacturers are content to wait the course of the market with- 
out being influenced at all by the fluctuating prices due to specu- 
lation, As to the position throughout the engineering es, I 
can only repeat practically what I have reported previously for 
some time past. The activity which has characterised all branches 
for the past twelve months still shows no signs of falling off, new 
work still coming forward generally in more than sufficient quantity 
to replace orders as they are completed, and the outlook is in 
every way satisfactory for a considerable time ahead. The employ- 
ment returns issued by the Amalgamated Society of Engineers are 
much the same as those I quoted last week from one or two other 
trade unions, and show a continued decrease in the number of out- 
of-work members on the books, the society having now only about 
24 ¥ oad cent. of the total membership on donation. 

he iron market at Manchester on Tuesday was an improvement 
upon last week, but it could scarcely be said there was any 
appreciably increased weight of business. There were, however, 
certainly more inquiries, and prices were firmer to the extent that 
merchants were not offering at the excessively low-cut figures that 
some of them were prepared to take a week ago, and makers 
were stronger at their quoted rates. In pig iron the business 
doing is still only slow, but makers are delivering freely 
against contracts, and have very little iron to offer. For 
Lancashire foundry brands prices are firm at the maximum list 
rates ; district makers show a disposition to stiffen up on the 
prices last quoted, 52s. 6d. to 53s. being the minimum for Lincoln- 
shire, and 54s, to 55s. net cash for Derbyshire, No. 3 foundry, 
delivered Manchester. Forge qualities continue to harden ; for 
delivery Warrington, 52s, 6d., less 24, has been got for Lancashire, 
and 51s, 8d. net for Lincolnshire. Middlesbrough is not quoted 
within about 1s. per ton of the minimum figures of last week, 
good named foundry brands averaging 56s, 4d. to 56s. 10d. net 
by rail Manchester, but for Scotch irom prices continue low and 
Irregular, Delivered Manchester docks, there have been sellers of 
Glengarnock and Dalmellington at as low as 58s. 9d., and of 
Eglinton at 59s. net cash, with some sellers asking 6d. to 9d. above 
these figures ; and American is offered at from 53s, 6d. and 54s, 
to 55s, net for ordinary foundry brands. 

In the finished iron trade no material change is noticeable as 
regards either prices or demand, but the position continues strong, 
with Lancashire bars averaging £6 15s. to £6 17s. 6d.; Yorkshire 
and North Staffordshire, ; sheets, £7 15s, to £7 17s. 6d.; and 
aaa £7 for random to £7 5s, for special cut lengths, delivered 
Manchester district, and 2s. 6d. less for shipment. Nut and bolt 
makers are booking only a moderate weight of new business, with 
prices unaltered, 

Bee is active in the steel trade, with prices strong. For 
: 0. 3 foundry hematites makers are readily getting 69s, to 70s, 
ess 24, with local billets remaining at £5 net cash. In manu- 
factured steel a fairly large trade is being put through at about 
£7 103. to £7 15s. for bars ; £7 15s. to £7 17s. 6d. for common 
plates, and £8 12s, 6d. for boilermaking qualities, delivered in 
7 a. 

risk demand for all descriptions of fuel is reported through- 
peda district, and there is oaths a@ pressure of gr at ost 
collieries, many of the pits running eleven days per fortnight, and 





all the output moving away, the orders coming to hand being as a 
rule in excess of the quantities that colliery owners have to offer. 
The better qualities of round coal continue in active request for house- 
fire purposes, and exceedingly firm at the maximum quotations, 
Common round coals, although the shipping demand is not more than 
moderate, continuein pressing inland request for iron making, steam, 
and general manufacturing purposes, with a tendency to stiffen up 
in prices, and ordinary 4 ities exceedingly firm at 8s. 6d. to 9s, 
at the pit mouth, For shipment ordinary steam coal averages from 
about 92, 6d. delivered Garston docks, to 10s. High Level, Liver- 
pool, and about the same figure at the Partington tips, Man- 
chester Ship Canal. For engine fuel there is quite a pressure of 
orders just now on the market, especially for mill require- 
ments; consumers, in view of the general scarcity of slack, 
being anxious to get in wherever possible extra supplies to carry 
them over the holidays. This is necessarily tending to harden 
prices, and at the pit mouth common slack is firm at 4s, 9d. to 5s.; 
medium, 5s. 3d, to 5s, 9d.; and best, 6s. 3d. to 6s. 9d. per ton. 
During the past week the question of a further upward move in 
prices has again been a prominent topic of discussion, and the 
general tendency is unquestionably in a hardening direction. 
With regard to the forthcoming locomotive fuel, gas coal, and 
shipping contracts, there is nothing further of any maqment to 
chronicle beyond what was reported last week, except to add 
what was then mentioned—to the effect that on locomotive fuel 
contracts it had been practically decided to advance prices 1s, 6d. 
over last year, on gas coal ls, 6d. to 2s., and on shipping 
contracts 1s, to 1s, 6d.—is generally confirmed by the statements 
of individual colliery proprietors. On current prices it may be 
stated there is also a strong hardening movement, especially as 
regards the lower classes of fuel for general steam purposes. 
Several of the West Lancashire colliery proprietors have already 
issued circulars announcing a further advance of 5d. per ton on 
engine fuel, to come into operation next month. So far this up- 
ward move is not general, and in the Manchester district no defi- 
nite step in a similar direction has at present been taken, but some 
stiffening up in prices is being seriously considered very generally, 
whilst on forward contracts for engine fuel advances on current 
rates are invariably being held out for. The representatives of 
Yorkshire and Staffordshire collieries, who attend the market here, 
report that in the above districts there is a talk of advancing 
prices next month, in some cases ls. per ton; but any definite 
action such as this would scarcely seem to have been as yet actually 
agreed upon by the coalowners generally. 

Barrow.—The hematite pig iron trade is very busily employed, 
and orders are still plentiful, mixed Bessemer numbers fetching a 
ready sale at 603. to 61s. per ton f.o.b. Warrant iron has been 
weaker in tone, but has improved considerably during the past 
few days, and is now quoted at 59s. net cash sellers, buyers half- 
penny less, The make of the district has been substantially in- 
creased by the blowing in of two additional furnaces last week. 
It was thought this fact had led to the marked increase in stocks 
last week, but after all this was attributable to the falling off in 
shipments, which came upon speculators as a surprise ; but the 
falling off was purely of a temporary character, inasmuch as 
orders are largely held for forward shipment delivery. There 
is not much doing in forge and foundry qualities of metal, but the 
lower grades of pig iron are not now marketable owing to the 
high prices ruling, and by the present practice of smelting iron as 
much Bessemer iron is produced as ible. 

The iron ore trade is very brisk bay ar and raisers are 
largely sold forward, but the output from the mines is not adequate 
to the needs of users. Prices are very steady at 13s. to 14s. per 
ton net at mines. Spanish ore is still being very largely used, and 
many heavy cargoes are brought into West Coast ports every 
week. This extra supply is required to supplement the inadequacy 
of the production of native ore. 

The steel trade is especially brisk in almost every department, 
and the business doing in steel shipbuilding material is not only 
considerable, but gives evidence week by week of growth and of 
increased needs of shipbuilders; £7 2s. 6a. to £7 5s. per ton is the 
quotation for heavy plates. Light plates and sections are in active 
request. The steel rail trade is very well employed, but orders are 
not as liberally given out at present as they were come time ago, 
although orders are already very largely held by makers. The 
other departments of steel manufacture are very regularly and 
steadily employed, and orders are well held. 

Shipbuilders are increasing the capacity of their works, notably 
in the case of Vickers, Sons, and Maxim, with a view of increasing 
their capacity of dealing with orders. With this object, new 
works, new and modern machinery, and various other improve- 
ments are being brought about on what is undoubtedly a big 
scheme, One of the features of this scheme represents the build- 
ing of several hundreds of workmen’s houses on Walney Island. 

Coal and coke firm and steady at full prices. Deliveries are not 
as full as the demand. 

The stores of hematite warrants have been decreased during the 
week by 467 tons, and now stand at 210,050 tons. 

The shipments from West Coast ports for the week represent 
15,159 tons of iron, and 11,838 tons of steel, as compared with 
8896 tons of iron and 7387 tons of steel last year in the same week, 
an increase in iron of 6263 tons and in steel of 4451 tons. This 
year 95,392 tons of iron and 108,452 tons of steel have been ex- 
ported, compared with 109,712 tons of iron and 123,779 tons of 
— last year, a decrease of 14,320 tons of iron and 15,327 tons of 
steel, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE pits in the South Yorkshire district are working very 
steadily, the bulk of them making full time, and a ready market 
being found for all the output. 

Best Silkstones keep very firm at 10s, 6d. to lls. 3d. per ton; 
seconds, from 8s. 6d. per ton ; Barnsley house, 9s. 6d. to 10s. 6d. 
per ton ; seconds, from 7s. 6d. to 8s. per ton. In steam coal a 
good trade is reported both for foreign and home markets. The 
demands of the iron market keep as heavy as ever, and as the out- 
put is freely consumed there are no stocks at the pits to draw upon. 
Coal for export from the Humber is in exceptional request, and 
the tendency is certain to be still firmer. Saruiey ards are 
readily saleable at 8s. 3d. to 8s. 9d. per ton ; seconds, from 7s, 3d. 
per ton. The special season for gas coal being now about over, 
the call for that quality is lighter ; but engine fuel is as largely 
in demand as at any time during the month, Lancashire being 
still a very heavy customer, while the needs of the coke trade 
use up enormous quantities of small fuel, which is dear and 
searce, For nuts, 6s, 9d. to 7s. 9d. per ton is freely obtained ; 
screened slack fetches from 5s, per ton; pit slack, from 3s, per 
ton. Coke, in ordinary sorts, makes from 10s. 6d. to 11s, 6d. per 
ton ; best coke, washed, 12s, to 13s. per ton. 

The heavy trades are much more briskly engaged than the 
lighter industries ; in the iron and steel works the chief difficulty 
being to meet the exigencies of customers. The iron market is 
exceedingly animated, and complaints are freely heard about 
delays in deliveries. All kinds of tool steel are in special request, 
the finer grades being more heavily called for than others. For 
spring steel there is a continually increasing demand, both on 
home and foreign account. Difficulty is experienced in obtaining 
adequate supplies of best Swedish material, and there is a general 
expectation that it will be still scarcer as the season advances, In 
the rolling mills, tilts, and forges, full time is being worked, and 
there is nothing like sufficient mill power to meet the needs of 
manufacturers, 

In the lighter trades there is more doing in sterling silver, which 
is having some effect in restricting the trade in the finer qualities 
of electro-plate. Itis stated that the increasing favour in which 
the sterling metal is held has led to the letting down of the 
quality, but the old-established houses have been sensible enough 





to stand on the old lines of uality, and the little temporary 
drift of trade into cheaper channels is not likely to last. 

At the annual meeting of the shareholders in Messrs. Vickers, 
Sons, and Maxim, Limited, held at Sheffield on the 18th inst., 
the chairman—Mr. T. E. Vickers—stated that the firm’s orders 
had outrun its machinery, and additional machinery was bei 
laid down as fast as possible. It was resolved to create £250, 
in new ordi shares of £1 each, to be allotted to the present 
holders of ordinary shares in the proportion of one new share to 
every four old ones. These new shares are to be given to the 
shareholders without payment. They are a oe at par 
value, to a bonus of 25 per cent. A dividend of 2s. per share, 
making with the interim divident 15 per cent. for the year, was 
approved, 

ir Henry Watson, J.P., D.L., of Shirecliffe Hall, Sheffield, 
who has been chairman of Messrs, Charles Cammell and UCo., 
Limited, for the last ten years, has requested that, in consequence 
of his advanced age, he may not be again nominated for the chair- 
manship, but will remain as a member of the board. Sir Henry, 
who is one of the most respected citizens of Sheffield, attained his 
eighty-fourth birthday on the 19th inst. No doubt the share- 
holders at the annual meeting next Wednesday, 29th inst. will 
appoint Sir Alexander Wilson, Bart., deputy chairman and 
managing director, to the position thus vacated. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE backward movement reported last week in the warrant 
market was of short duration, and had really very little intluence 
on the general market for pig iron, as it was recognised that it 
was simply owing to the manipulations of speculators. It was not 
possible in the face of good and promising trade for the ‘‘ bears” 
to succeed for any length of time in their tactics, and one good 
result of the incident has been to show how little influence the 
‘“‘ bears” have just now in regulating the prices of pig iron, and 
it has also made manifest the strong position which producers 
occupy. There is, therefore, more confidence this week than there 
has been for some weeks, and the reaction from the drop has been 
more rapid than that was itself ; in fact, — have gone up to 
higher figures than were ruling when the “raid” commenced, 
and have attained rates that have not been reported since the 
middle of last month. 

Consumers have this week come in pretty freely to buy, but 
found makers very independent, as they are well supplied with 
contracts, and have no necessity to press sales. Besides this, the 
busiest period of the year is just in front of them, and they have 
little or no stock to draw upon ; indeed, it is years since there was 
so little iron unsold. The production is at present hardly equal to 
the requirements, though it has been increased, not by the blow- 
ing in of any more furnaces, but by the better working of those 
which are in operation. It is thus expected that during the spring 
there will be heavy withdrawals from the stock held in Connal’s 
warrant stores ; in fact, already the stock there has begun to 
decrease, and every day this week some reduction has been 
reported. This is a very satisfactory feature for sellers. The 
spring export season has opened favourably, and the March ship- 
ments from the Cleveland district are the best ever recorded in 
thethird month of any year except March, 1897, and what is more, 
the increase is most noticeable in those to oversea ports, 
especially to Rotterdam and Hamburg, which augurs well for the 
trade this year with Germany. The home consumption is also 
above the average. 

No. 3 Cleveland G.M.B. pig iron for prompt f.o.b. delivery has 
been quoted nearly all this week both by makers and merchants 
at 48s. 3d. per ton, and nothing less is taken now, even by 
second hands, The strong position of producers is shown by their 
keeping the price of No. 3 above that of warrants, indeed they 
practically ignore the fluctuations in the latter, and even with 
second hands No. 3 never touched anytiing like so low a figure 
as was reported for warrants, the minimum last week being down 
to 46s. 8d. The leading firms of makers will not accept less than 
48s, 6d. for early f.o.b. deliveries, that being the top price of the 
year. No. 1 has been raised to 49s, 6d.; No. 4 foundry to_47s. 9d.; 
grey forge to 46s, 9d.; and mottled and white to 46s. 6d. per ton 
for early delivery, these figures showing a rise of 3d. on the week. 
The Easter holidays at the manufactured iron and steelworks, 
foundries, &c., are likely to be very short this year, as producers 
are so far behind with their work. 

The price of mixed numbers of East Coast hematite pig iron has 
been steady at 60s, per ton, and the deliveries to local steel works 
are heavy, while to Sheffield they have been maintained more 
fully than might have been expected, taking into account the 
prices asked, and the competition of West Coast iron. Rubio 
ore is maintained at 15s. 6d. per ton, delivered at wharves on the 
Tees or Tyne. Rates of freight remain stationary. 

The improvement in the exports of pig iron from the Cleveland 
district is a very satisfactory feature, especially after the quietness 
in the first part of the month, Up to the 22nd no less 
than 77,345 tons had been Pag as compared with 69,832 tons 
last month, and 78,721 tons in March, 1898, to same date. Taking 
the whole quarter the exports will be the best on record. The 
stock of Cleveland pig iron in Connal’s public warrant stores is 
being reduced at last, after having been increasing since the early 
autumn of last year. On Wednesday night 152,881 tons were held, 
644 tons decrease for the month. Of hematite pig iron 30,228 tons 
were held, decrease for month 733 tons. 

Manufactured iron and steel are in better request, but as 
producers are so well supplied with contracts, only a small 
proportion of the buyers are successful in placing their orders 
here. It has become almost impossible to buy iron or steel for 
early pe The severe snowstorm in this district this week 
has caused the suspension of much of the outdoor employment, 
and especially has this been the case at the shipyards. For some 
time past manufacturers of iron and steel have fallen behind in 
the execution of their orders, but this stoppage of the shipyards 
will enable them to get nearer abreast of their work. A stoppage 
of operations at this time of the year through stress of weather was 
a contingency which manufacturers did not expect to come to their 
aid, Prices are very well maintained, and the whole tendency is 
towards increasing rates. Steel ae _ are at £7 2s, ba. 
steel boiler plates at £8 2s. 6d.; steel ship angles, £6 15s,; steel 
sheets, singles, £8 5s.; iron ship plates, £6 15s.; iron ship angles, 

7s. 6d.; packing iron, £5 10s.; common iron bars, £6 7s. 6d.; 
best bars, £6 17s. 6d.; puddled bars, £4 5s. per ton, all less 24 per 
cent. f.o.t., except puddled bars, which are net. The rail trade 
continues well occupied, and inquiries are more numerous than for 
some time past. The price quoted for heavy steel rails is about 
£4 15s, net at works, 

Messrs. J. F. Pease and Co., Limited, Atlas steel, strip, hoop, 
and nail works, Commercial-street Middlesbrough, are proposing 
to establish their concern in Darlington, as the lease of their 
premises at Middlesbrough will shortly run out, and they expect 
to be able to secure land on more advantageous terms at Darling- 
ton, while their trade will not suffer from being taken further 
inland. An endeavour is being made to induce the Corporation 
of Middlesbrough to buy the site of the Atlas Works for the 
purpose of erecting thereon an electric light and power generat- 
ing station. 

The Cleveland ironstone miners, who in November were granted 
an advance in wages, the agreement to continue in force till the 
end of this month, have resolved to claim a further substantial 
advance, which, however, they are not likely to get, as prices are 
no better than they were when the last advance was conceded, 

In January last the members of the Amalgamated Society: of 
Engineers on the North-East Coast put in an application fora 
5 per cent. advance of wages, and the patternmakers adopted a 
similar course, such advance to take effect at the beginning of 
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April. The employers have this week intimated that ~~ cannot 
see their way to accede to the claims of the men, as the prices 
paid for raw materials had gone up in some cases quite 40 per 
cent., whereas the advances in the prices secured in the engineer- 
ing and shipbuilding industries were a good deal short of that. The 
refusal of the employers will be considered by the men, who are 
dissatisfied with the decision. 

The iron and steel merchants’ business which has been carried 
on at Middlesbrough by the late Mr. Jeremiah Head, under the 
style of Fox, Head, and Co., was a few days prior to his decease 
transferred, as from the commencement of the year, to Mr. James 
H. Lord, who has been with the firm twenty-eight years, for the 
last twelve of which he has been cc cial ager. e busi- 
ness will be carried on by him and Mr. J. R. Brown, who also has 
been with the firm for thirty-five years in the engineering and 
works department. The services of Mr. D. Davies, who has been 
twenty-two years with the firm, will be retained, and he will have 
an interest in the business, which will be carried on under the old 
style of Fox, Head, and Co. Special attention will be devoted to 
the inspecting and testing of steel and iron plates and bars, and all 
classes of engineering materials, boilers, machinery, &c. 

Messrs. Richard Till and Co., steel wire drawers, and wire rod, 
bar, hoop, and strip rollers, at the Newport and Marsh Mills, 
Middlesbrough, have this week converted their concern into a 
_— limited company, and offered their shares to the public. 

he capital is £200,000. 

The works are valued at £52,000, and the stocks in hand, loose 
wee and tools at £33,556. The conversion is said to be owing to 
amily reasons. 

The Middlesbrough Corporation propose to spend £36,000 on a 
municipal electric light installation, and a few days ago a Local 
Government Board official, Mr. W. O. E. Meade-King, M. Inst. C.E., 
held an inquiry into the application to borrow that amount for 
thirty years. It was sta that the assessable value of the 
borough was £301,067, and the outstanding loans on March 3lst, 
1898, amounted to £1,381,330. A profit of only £125 per annum 
on the scheme is estimated. 

The will of the late Mr. Arthur Pease, M.P. for Darlington, 
has been proved, the net value of the estate being £251,999. 

The coal trade is very active, the pressure to get coal being keen, 
as the holidays are approaching, and consumers want to secure 
supplies to tide them over the stoppage of the collieries. Ship- 
ments have this week been considerably interfered with by the 
bad weather at sea, but deliveries by rail have been well main- 
tained, notwithstanding the severe snowstorm. Prices are strong, 
lls. to lls. 3d. per ton f.o.b. being paid for best steam coals, 
and 5s, 9d. to 6s. for steam smalls, The demand for gas 
coals is good, and a large proportion of the order for the 
Rotterdam Gas Company will be executed by Durham pits. The 
contract for supplying the Christiania Gasworks over the ensuing 
season with 30,000 tons of gas coal has been secured by Messrs. 
James Joicey and Co., Limited, who will supply their New Pelton 
coals at8s. 9d. per ton f.o.b, or 1s. 4d. more than the Christiania 
Company _ them last year. Unscreened bunker coals are at 
8s. to 8s. 3d. f.o.b. Coke is in stronger request, as consumers 
are getting supplies to last over Easter, and 16s. 6d. has been paid 
delivered at furnaces on Teesside, but 16s, 3d. is the average price 
for ordinary contracts. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE was considerable excitement in the Glasgow iron market 
early in the week, in consequence of reports as to a scarcity of iron 
in the United States. It is not easy to ascertain the precise value 
of the reports in question, but they were made the most of by 
operators in pig iron. The bulls had their innings for once, 
just as the bears have had repeatedly of late. The marketis in 
a rather sensitive mood, and is therefore easily affected either by 
favourable or adverse reports. In Scotch warrants business has 
been done from 54s. 44d. up to 54s. 104d., and back to 54s. 74d. 
cash, and from 54s, 7d. to 55s, 14d., and back to 54s. 9d. one 
month. Cumberland hematite warrants have been done from 
58s. 8d. up to 59s, 44d., and back to 59s, cash, and from 59s, 2d. 
to 59s. 3d., and down to 593. 14d. onemonth, The transactions in 
Cleveland warrants were at 48s. to 48s, 6d., and back to 48s. cash, 
and from 48s. 5d. to 48s, 84d., and down to 48s, 2d. one month. 

For some time the price of Scotch hematite pigs had stood at 
64s, 6d., but latterly it was suspected that the quotation was at 
least 6d. to 1s. above that at which business could really be done, 
and the price has now been reduced by merchants to 63s., 
delivered at the steel works. At the same time there is a large 
consumption of this class of iron at the steel works, 

Since last report two furnaces have been taken off hematite and 
placed on the manufacture of basic iron at Glengarnock Iron and 
Steel Works. There are now forty-four producing hematite, 
thirty-three ordinary, and six basic iron, the total of eighty-three 
thus in operation in Scotland comparing with eighty-one at this 
time last year. 

The total pig iron shipments so far since the beginning of the 
year, coastwise and abroad, amount to 54,818 tons, compared with 
50,321 in the corresponding period of last year, showing an increase 
of 4497 tons. 

The prices of Scotch makers’ iron have been firm, and are as 
follows :—Govan and Monkland, f.o.b, at Glasgow, Nos, 1, 56s.; 
Nos. 3, 55s.; Wishawand Carnbroe, Nos. 1, 56s. 3d.; Nos. 3, 553. 3d.; 
Clyde, No. 1, 61s. 6d.; No. 3, 57s.; Gartsherrie, No. 1, 62s, 6d.; 
No. 3, 57s. 6d; Summerlee, No. 1, 65s. 6d.; No. 3, 57s. 6d.; 
Shotts, No. 1, 623. 6d ; No. 3, 57s.; Calder, No. 1, 623; No. 3, 
57s. 6d.; Coltness, No. 1, 66s.; No. 3, 57s.; Glengarnock at 
Ardrossan, No. 1, 61s.; No. 3, 56s.; Eglinton at Ardrossan or 
Troon and Dalmellington at Ayr, Nos. 1, 57s. 6d.; Nos. 3, 55s. 6d.; 
Carron at Grangemouth, No. 1, 64s.; No. 3, 593. per ton. 

The past week’s shipments of pig iron from Scottish ports 
amounted to 5458 tons, against 6108 in the corresponding week, 
showing a decrease of 650 tons. 

The stock of pig iron in Glasgow warrant stores was re luced in 
the past week 958 tons, and there has been a total decrease in the 
stocks since lst January of 7520 tons. 

There is great activity in the malleable iron, steel, engineer- 
ing, and ironfounding works, These are in almost all cases fully 
employed, and in many instances they are working full time. 

The shipping business in coals has not improved to the extent 
that was expected, but the requirements of the iron and steel 
works are very heavy and pressing, and the recurrence of very 
cold weather has increased the wants of the domestic consumer. 
Prices of coals are nominally without alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE was a considerable falling off in coal shipments at Cardiff 
last week, to the extent of 50,000 tons, the total only amounting 
to 330,000 tons, as compared with 380,000 the previcus week. 
This, however, caused little concern, as occasional divergencies 
are likely. In this case the opinion expressed on ‘Change 
was simply that buyers are not eager to close for their im- 
mediate requirements, as a further fall in freights seems 
likely. The tone of the market is firm, tonnage plentiful, 
and coming to hand freely, and if the lull should last over Easter 
week, no anxiety would felt. During the A --g week a 
deal of coal was despatched to France from Cardiff. Seven e 
— in one day, and on the same day 10,700 tons to Bombay, 
6500 tons to Monte Video, and good cargoes to Genoa and Port 
Said. Newport, Mon., also has continued its 
1100 tons coal and 200 tons coke going to Bombay, 


e tonnages, 
0 tons to 





Genoa, and 2670 tons to Malta. My statement last week concern- 
ing the transference by the yay Iron Company of some, at 
least, of their shipment of coal to Newport instead of Cardiff, has 
received support by the receipt this week at Newport, Mon., of 
2100 tons ore from Almeria, and 1855 tons from Bilbao, for the 
Tredegar Iron Cempany. 

The coal trade at Swansea last week was very brisk, nearly 
50,000 tons being shipped. Of this quantity nearly 20,000 tons 
went to France, Germany 7820 tons, and San Francisco 6200 tons. 
The last-named item is regarded as a hopeful re-start. Newport 
total coal shipments were within a few tons of 100,000 tons, an un- 
usually large total, foreign and coastwise, 

I noticed last week the promising movement in the anthracite 
trade, Llanelly, by the formation of the Cross Hands Colliery. The 
Great Mountain Colliery in the district is being energetically 
worked by the Messrs. Waddle, who are also planning a new pit. 
These movements, in combination with railway developments and 
port improvements, promise well for Llanelly, which in the future 
anthracite trade must take an important position. Swansea returns 
show increased attention to this class of coal. 

In the hill district the steam and house collieries are bei 
energetically worked, and the valleys connected with Cardiff an 
Newport, Mon., are in the fullest activity. 

Latest coal prices, Cardiff, are as follows :—Best steam coal, 
18s. to 18s, 6d.; seconds, 12s, to 12s, 6d.; drys, 10s. 9d. to 11s, 3d.; 
best small, 9s. 3d.; seconds and other inferior sorts, 8s, 9d. to 9s. 
It will be noticed that small steam is unusually high and firm. 
There is no falling off in the strong demand for best. Monmouth- 
shire coals are in steady uest at lls. 9d. to 12s.; seconds, lls. 


to lls. 3d. In house coal the change in weather promises to . 
long the season. At present the demand is ful 4 up to sellers 
anticipations. Latest res are 13s, to 13s. 6d.; No. 3 Rhondda, 


12s, 6d. to 13s.; brush, 11s, to 11s, 3d.; small, 10s. to 10s. 6d.; 
No. 2 Rhondda, 9s, 6d. to 10s.; through, Ss, 3d. to 8s. 6d.; small, 
7s. to 7s. 6d. 

Swansea prices :—Anthracite, 13s. to 13s. 6d.; seconds, 11s, to 
lls. 6d.; ordinary large, 9s. 6d. to 10s.; small rubbly culm, 5s. 3d. 
to 5s. 6d.; steam coal, lls, 6d. to 13s.; seconds, 10s. to 11s.; 
bunkers, 8s. 3d. to 8s. 6d.; small, 7s. to 7s. 6d. House coals: 
No. 3 Rhondda, 12s. to 13s.; No. 2 Rhondda, 10s. to 11s.; through, 
8s. 9d. to 9s. 6d.; small, 7s. 6d. to Ss.; all delivered Swansea 
f.o.b., cash 30 days less 24. 

It is reported that the Dowlais Company management has secured 
a very large and important contract for steel sleepers for one of the 
India State Railways, and it is quite anticipated that the recent 
satisfactory news received in respect of India revenue is a foretaste 
for a good deal of business. China, again, is stated to be in the 
Welsh market concerning railway developments. Large consign- 
ments of rails are ay ed at the leading works for home and 
foreign destinations. During the past week a large consignment 
went to Jersey from Newport, also several for Highbridge and 
Exeter, and from Cardiff an important one cf 5500 tons for Port 
Kilmdini, the second this year. There has been no falling off in 
receipts of pig iron, Newport importing over 1100 tons from Millom, 
and Swansea 427 tons, and 400 tons from Harrington. Iron ore 
has come in even more freely than usual for all the principal works, 
chiefly from Bilbao, but large quantities from Almeria, Castro, and 
also Benisaf. From Newport, Mon., in return, a cargo of coal and 
the railway materials went to Bilbao. 

Swansea total imports of pig iron and ore indicate a large 
measure of activity of the former, 4208 tons were received last 
week by sea, and of the latter 5050 tons, while 575 tons steel scrap 
also came to hand. 

It was stated on ’Change, Swansea, mid-week, that the pig 
iron trade had been subject during the past week to a geat deal of 
fluctuations, and, altogether, shows a recovery of 9d. per ton on 
Scotch, 1s. 14d. on Middlesbrough, and 1s, 4d. on hematite, This 
indicates forcibly enough that the ‘‘ bears” last week had the 
market in their hands. Shipments have been marked, with the 
exception of hematite, and stocks continue to increase with one 
exception—that of the class of iron in speculators’ hands, All the 
finished iron and steel works are full of busi , and I 
makers have again advanced their tin-plate bars to £4 15s. per ton. 
This, as remarked on ’Change, still compares favourably with 
North of England prices, Plates, bars, and angles, it was stated, 
had gone up fully £2, but in Wales only £1. Men reported scarce 
at Dowlais. 

One of the most gratifying statements made on ’Change this 
week was that the demand for tin-plates was very strong, while it 
was asserted that inquiries which had ceased from certain quarters 
in America had revived, and orders had again been placed, showing 
that the trade was not altogether lost. 

Latest quotations, iron and steel, Swansea, were as follows :-- 
Pig iron, Glasgow warrants, 54s. 74d. to 54s, 94d. cash buyers ; 
Middlesbrough No. 3, 48s. prompt ; other numbers in proportion. 
Hematite warrants, 59s. fi. to 593. for mixed numbers f.o.b. 
Cumberland according tu brand. Welsh bars, £6 12s. 6d. to 
£6 15s.; angles, &c., at usual extras, f.o.t. at works. Sheets, iron 
and steel, £7 5s. to £7 10s., f.0.t. at works. Steel rails, heavy 
sections, £4-17s. 6d. to £5; light, £5 7s. 6d. to £5 103.; sleepers, 
angles, channels, &c., according to specification and section. Bes- 
semer steel, tin-plate bars, £4 15s. ; Siemens from £4 15s, Tin- 
plate, Bessemer steel cokes, lls. 6d. to 11s. 9d. ; Siemens, coke 
finish, 11s. 9d, to 123.; ternes, per double box, 28 by 20 C., 2%., 
21s. 6d., to 24s. ; best charcoal, 13s. to 14s., according to brand. 
Finished black plate, £8 15s. per ton, f.o.t. Canada, £8 to £8 23. 6d. 
Big sheets for galvanising, 6 by 3 by 30 gauge, £10 per ton, f.o.t. 
Price of block tin remains steady, £107 to £107 7s. 6d. 

Copper has indicated a little weakness; prices for Chili bars, 
£66 15s. to £67 ; spelter, £27 7s. 6d.; lead, £14 10s. There is now 
only a difference of 23, 6d. between Welsh and Spanish, the latter 
being £14 7s. 6d. 

Last week the shipment of tin-plates totalled 58,198 boxes; 
receipt from works, 61,257 boxes ; present stock, 176,657 boxes, 

The copper works in the district are very busy. 

It is rumoured at Briton Ferry that a strong syndicate is on 
the eve of erecting works at Giant’s Grave. The iron, steel, and 
tin-plate trade of the district is brisk. The Canadian Steamshi 
Company are loading outward cargoes for the Dominion this 
week at Swansea—a new departure which is much welcomed by the 
Harbour Trust. I am glad to see that there has been a resump- 
tion of work at Abertillery Tin-plate Works. A slight stoppage had 
taken place owing to disagreement about the rates to be paid for 
rolling sheets, 

Pitwood at Cardiff is down to 14s, 9d.; iron ore at 14s. 6d.; 
Rubio, Tafna, 13s, 3d. to 13s. 6d. Coke at last quotation, 16s, to 
17s. furnace ; foundry, 19s, to 24s, Patent fuel from 12s. 3d. to 
13s. 6d. Swansea unchanged. Shipments from that port last week 
was under 7000 tons, 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THERE has not been any remarkable variation in the position of 
the iron trade over here ; all branches continue very active, and it 
is with some difficulty that the requirements of consumers are 
satisfied. Particularly heavy is the demand for raw iron and for 
blooms and ingots. The Siegerland blast furnace works have 
already sold this year’s total output in pig iron, and in blooms 
consumption is much higher than production, and extreme stiffness 
is naturally perceptible in prices, M. 110 to 112 p. t. being 
st paid. Great briskness is likewise reported in the manu- 
factu iron industry, bars, girders, and plates of every 
description showing increasing animation. 

Ata meeting of the Siegerland sheet mills which was held on the 
15thinstant, prices forsheets have been raised from M. 150 to160p.t.; 
the sheet mills of the Ruhr district are reported to have already 
quoted M, 160 p.t. as basic quotations for sheets, and, as a rule, 





these raised quotations are willingly paid, consumers being well 
aware of the fact that, for some time to come, prices are mo 

likely to advance than to move in a downward direction, Rivet 
iron cannot be bought for less than M. 160 p.t., and two to three 
months are generally asked as term of delivery. The steel trade 
is in a’most satisfactory condition ; for rails the market is very keen 
and the works are well booked forward. ; 

Silesian iron producers have been doing a very good export 
business to Russia, and as consumers are most anxious to get t eir 
— as soon as possible, even raised prices are paid very 
willingly ; in fact, for deliveries in May and June almost any price 
is given. Present quotations for pig iron in Upper Silesia are ;_ 
Forge pig and basic, M. 63°50 to 64; foundry pig, M. 67 to 67:59 
p-t., free at works. 

The Austro-Hungarian iron market has, on the whole, remained 
unaltered ; only in the merchant iron trade inquiries are reported 
to be coming in more freely from week to week. Also the demand 
for girders and structural iron appears to be slowly improving ; the 
plate and alsothe wire business remain limited, although for the first. 
named article somewhat more animated inquiry was, here and 
there, perceptible. Tools and hardware are in steady request, 
The foundries have, in some instances, been receiving a fair quan. 
tity of fresh work, while the machine factories are but scantily pro. 
vided with contracts. List quotations are :—Styrian pig iron, 454, 
to 51fl.; Moravian ditto, 42f. to 52H. p.t., free at works. Austrian 
and Styrian bars, 112fl. to 122f1.; Bohemian ditto, 110f. to 1144,. 
Hungarian ditto 108f. to 114f.; girders, 111f. to 112H.; steel 

lates, 127f1. to 165fl.; boiler plates, 150fl. to 180f., all per ton 
ree Vienna. 

Engine fuel has been selling rather more briskly in Austria. 
Hungary lately, and for house coal demand has, likewise, been 
comparatively good. A slight improvement was also perceptible in 
the export of Bohemian brown coal. 

In Belgium all sorts of iron and steel are in good sale, and 
makers are showing a tendency to harden in their prices. Bars 
stand on 145 f. p.t. for home as well as for foreign consumption ; 
— for export fetch 142°50 to 145 f. p.t.; steel plates, 

70 f. p.t.; while for inland demand 5f. to 10 f. p.t. more is 
quoted. Even rails have met with an advance, 130 f. p.t. being 
now quoted, against 120f. p.t. a few weeks ago. The Luxem. 
— pig iron convention is going to raise the price for pig iron 

. pat. 

In Belgium production of coal goes into immediate consumption ; 
officially, prices are the same as before, but in a number of in. 
stances, consumers have been willing to pay slight advances, 

Great steadiness and brisk employment characterise the various 
branches of the French iron trade. Material changes in quotations 
have not been reported upon the week. ‘ 

Imports in iron ore to France have been for 1897 2,135,000 t., 
1,460,000 t. coming from Germany, and about 500,000 t. from 
Spain, the remaining lot partly from Sweden and partly from 
Belgium. Import in coal was about nine million tons, 4°75 million 
tons coming from England, and 3°5 million tons from Belgium, 

The Russian Minister of Finance is reported to contemplate a 
reduction of the import duty on foreign steam traction engines, 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal is a little easier, but small continues in great 
demand. House coal is quieter, there being want of tonnage, 
Steel and ironworks continue to be fully employed, especially 
with rails, billets, and tin bars, with prices tending upwards, 
Copper and tin are both slightly easier. Exports for week ending 
March 20th were :—Coal, foreign, 80,318 tons ; coastwise, 19,652 tons, 
Imports for week ending March 21st were :—Pig iron, 3349 tons ; 
iron ore, 18,164 tons; pitwood, 6779 loads; old rails, 460 tons; 
scrap steels, 200 tons, 

Coal: Best steam, lls, 3d. to 1ls. 6d.; seconds, 10s, 6d. to 
10s. 9d.; house coal, best, 13s.; dock screenings, 8s. 9d.; colliery 
small, 8s. to 8s, 3d.; smiths’ coal, 83. 3d. Pig iron : Scotch 
warrants, 54s. 54d.; hematite warrants, 59s. f.o.b. Cumberland ; 
Middlesbrough, No. 3, 48s, 24d. prompt. Ironore: Rubio, 14s. 3d. 
to 14s, 6d.; Tafna, 13s. 3d. to 13s. 6d. Steel: Rails, heavy 
sections, £4 17s. 6d. to £5; light do., £5 7s. 6d. to £5 10s. f.o.b.; 
Bessemer steel tin-plate bars, £4 15s. ; Siemens steel tin-plate bars, 
£4 12s, 6d. to £4 15s., all delivered in the district, cash. Tin- 
plates: Bessemer steel, coke, 11s. 6d. to 11s. 9d. ; Siemens, coke 
finish, lls, Sd. to 12s. Pitwood, 15s. 3d. London Exchange 
telegram: Copper, £67 13s.; Straits tin, £108. Freights, rather 
easier, 
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CATALOGUES. 





Baldwin Locomotive Works, Philadelphia, Pa., U.S.A.—Monthly 
Record of recent construction, January, 1890), 

We have received from Messrs. Kerr, Stuart, and Co., Limited, 
20, Bucklersbury, an illustrated list of locomotives which they 
have at present in stock, or in an advanced state of progress. 

Horace See, Broadway, New York.—Mr. See, the inventor of the 
well-known Ash ejector used on shipboard, has sent us a number of 
sheets of illustrations of his specialities, including electrical instru- 
ments, boilers, and condensers, 

Richard Melbuish and Sons, Fetter-lane, London,—This is an 
extended edition of the tool catalogue issued by this house sone 
time ago. Mechanics and users of tools will find almost every con- 
ceivable appliance they are likely to require in this handsome 
book. 


Fleming, Kirkby, and Goodall, Limited, Halifax.—This is an 
admirably appointed price list of belting, fasteners, cotton driving 
ropes, &c. &c. The book is printed in two colours, and is nicely 
illustrated. It moreover contains some information sufficiently 
useful to cause those who secure a copy to put it away on the book- 
shelf, . 








RusToN AND Proctor’s StkAM Navvy.—The title of the block 
illustrating this navvy, which appeared in our Jast issue, should 
read 10-horse power steam navvy ; and the greatest weight of any 
part 110 cwt, = 54 tons, not 11 cwt, 


TRADE AND Business ANNOUNCEMENTS, — Messrs. Fredk. 
Beesley and Son, civil engineers, of 11, Victoria-street, Westminster, 
have taken into partnership Mr. H. Bertram Nichols, A. M. Inst. C.E., 
F.G.S., of Grosvenor Chambers, 59, Corporation-street, Birming- 
ham, their respective practices being amalgamated under the style 
of Messrs. Beesley, Son, and Nichols. 


IRON AND STEEL INsTITUTE.—A meeting of influential members 
in the Manchester district was held at the Town Hall, Manchester, 
on Tuesday, March 21st, under the presidency of Mr, Samuel Kt. 
Platt, of Messrs, Platt Brothers, Oldham, to inaugurate the 
arrangements for the meeting of the Institute in Manchester, on 
August 15th and following days. A resolution was unanimously 
adopted, asking the Lord Mayor of Manchester to accept the 

tion of chairman of the General Reception Committee. Mr. 
. R, Platt, of Oldham, was unanimously elected chairman of the 
Executive Committee ; Mr. Rovert Montgomery, of the Williams 
Deacon, Manchester and Salford Bank, honorary treasurer ; and 
Mr. Thomas Ashbury, M. Inst. C.E., M.I. Mech. E., honorary 
secretary. An influential Executive Committee was appointed, 
and the preliminary arrangements were made. eae eopere 
meeting Ps the Institute promises to be in every way su ul, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, a >. ? 
:RE is hardly any iron or steel for sale, an 
Prag’ must ak in the direction of quiet. 
Sales of 60,000 tons of billets were made during 
the ast few days to eastern mills at prices aver- 
aging about 25 dols. per ton, There are anxious 
buyers for over 100,000 tons more, and as anxious 
buyers for large lots of finished products, but 
there is a deadlock that threatens to continue 
for some time. Steel rail agents have knowledge 
of possible requirements, which they claim aggre- 
te 140,000 tons, a porticn for transatlantic 
requirements ; but their latest instruction from 
main offices is to close no contracts until advised. 
Much more could be said along this line, but it all 
amounts to the same thing, viz., a pressure for 
far more iron and steel than American mills and 
furnaces will probably turn out in 1899, The 
Bessemer pig market is sold up completely. The 
foundry and forge iron makers have refused busi- 
ness for a month, and the extreme prices offered 
py customers fail to move them from their posi- 
tion to await developments and get nearer the 
end of their contracts, The large steel consumers 
have been caught withont sufficient stocks, and 
their efforts to cover have been responsible for 
the very high prices prevailing in that branch of 
the steel-making industry. 

There have been no further developments con- 
cerning the rumoured starting of shipyards, The 
railroad companies will continue to be heav 
buyers of rolling stock and equipment. This 
source of demand will swing the pendulum a long 
way from its centre. Railroad companies have 
more plans for projected work than the general 
newspapers have been allowed to get; but 
should prices of Bessemer pig and steel billets 
and slabs remain at such a point as now reached, 
it miy be expected that more o- less of this 
desired work will be left. 

The present rise of prices skyward must come 
to an end from two causes, the limitation of 
demand and the expansion of productive capacity. 
Several million dollars are being expended at 
Pittsburgh, and large outlays are being made at 
several points in Ohio. The impetusis a powerful 
one, and a very large increase of capacity will be 
made. There is one favourable feature, viz., that 
as rolling mill capital is more centralised, and ex- 
pansion will be wiser than when left to individual 
judgment and individual rashness, these big 
combinations can see more clearly than the small 
concerns, and they will step with more wisdom 
into the great field that is opening up to the iron 
trade, There is a centralising tendency also at 
work among blast furnace interests ; but the next 
twenty blast furnaces built will be built by indi- 
vidual firms of the Carnegie and Jones and 
laughlins stamp. 

Industrial activity is increasing day by day, 
and railway traffic returns show the effect. Prices 
in all lines are moving upward, and business in 

eneral is expanding. Crude material of all kinds 
is higher, and because of oversold conditions 
must continue to advance. At a Cleveland, 
Ohio, meeting Bessemer pig was advanced to 
134 dols. The entire production is sold up to 
June 30th. Hence quotations possess less signi- 
ficance ; but large orders continue to be forced 
in for later delivery. The export demand for 
wire is assuming very large proportions. The 
present exportation averages 250,000 tons per 
annum, or about double the export of a year 
ago, and 20 per cent. of the total American pro- 
duction. Mills at Pittsburgh, Cleveland, and 
elsewhere are running double turn. Exports of 
barbed wire to Asiatic countries have assumed 
large proportions, The National Tube Works 
Company has been awarded a contract by a 
British firm for ten miles of 28in. water pipe, to 
be used in the Rand region, The order is worth 
1,000,000 dols. An additional order for eight 
miles is to be placed as soon as this one is 
finished. 

All mills are offered larger contracts than they 
can possibly take care of. All the larger railway 
corporations have perfected plans to extend their 
mileage. Steel rails are not selling to any ex- 
tent at present, owing to the cost of billets. The 
present flurry has upset plans, not only of rail- 
road builders, but of many other people. The 
general anxiety prevailing for supplies during 
the latter half of the year will act as a disturbing 
factor in the determining of prices. It is impos- 
sible at time of writing to present any consistent 
and exact statement of market conditions. Any 
day there may transpire events which will give 
anew direction to the market. 








THE WOOD SPLIT PULLEY. 





_ ONE of the noticeable features of the engineer- 
ing world during the last few years is the increas- 
ing employment of the wooden pulley. A few 
years ago its use in machine shops and other 
manufacturing establishments was marked by its 
comparative rarity. Now things have changed, 
and a few particulars of the construction and 
method of manufacture of the Dodge pulley may 
be of interest, 

The rim is composed of layers of wood suitably 
matched at the ends of the segments and seoured 
together by glue. No nails are used in the rim or 
about the ‘pulley, because the glue joint alone, 
properly made, secures all the strength there is 
in the wood. After the rim—minus the edge 
Segments—has been formed as described, it is 
chucked on a lathe and the inner surface is turned 
out smooth and true. It is then sawn in two 
transversely, on an irregular curved line to form 
interlocking portions, and the mortise notches are 
cut to receive the ends of the spoke arms, The 
latter are made from ash or maple planks, these 
woods being preferred on account of strength. 
The arm stock having been cut to proper dimen- 
sions, the hub block is glued on and the end wedge 
shaped tenon is cut. he two arms required for 
one pulley are then secured together with dogs 
and simultaneously sawed to shape on the edges, 
The rim and arms having thus been prepared 
they are united and the rim joint made cme and 
Secure with glue and wedges. There is always a 
slight vacancy between the end of the arm and 
the rim, because it is practically impossible to fit 





the arm tenon so that it will exactly fill its mortise, 
This space is filled with melted sulphur, which has 
the property of solidifying without shrinking, and 
thus the rim receives solid support over the end of 
the arm, 

When the arms have been put in place the hub 
blocks will be about jin, apart, and it is then 
necessary to bolt the two halves together ; pieces 
of wood about fin. in thickness are placed between 
the hub blocks to prevent all springing of the 
ae, spoke arms under strain, The arms having 

en inserted, the two halves are bolted together 
with pieces of wood between the opposing faces of 
the hub and rim ends. The pulley is now again 
chucked in a lathe and the centre hole is turned 
out, the pieces of wood inserted serving to i 
the halves of the pulley slightly apart, an 
affording the tool solid wood in which to work 
after being centre-turned to a standard diameter, 
so that itis adapted for anyone of the standard 
sized interchangeable centres or bushings. The 
edge rings are next glued on to complete the rim. 
These edge rings are then cut with a straight saw 
in line with the previous cut, so that the rim is 
again entirely divided and separable into two 
parts. The pulley is now ready for the final 
finish by turning its face and edges. The packing 
strips are therefore removed and the pulley is 
placed on a mandril which may exactly fit the 
centre-hole or is made to fit it by means of an 
interchangeable centre, interposed between the 
mandril and pulley. The mandril, or mandril and 
bushes, being then exactly the diameter of the 
centre opening, the pulley halves will be slightly 
separated at the hub and rim but are afterwards 
closed by the action of clamping bolts, Having 
been securely clamped to the mandril, the pulley 
is finished by turning its face, and edges, and is 
then balanced. As an additional precaution 
against failure all rit above 20in. in diameter 
are provided with stay bolts running through the 
arms near to the rim and back into the rim, where 
they are securely anchored by malleable iron 
anchor nuts, while pulleys of large size or designed 
for extra heavy duty are strengthened by stub 
arms. 

The Gandy Belt Manufacturing Company, 
Limited, Seacombe, Cheshire, have the ex-lusive 
agency for these pulleys in this country. 








AN ENGLISH REPORT ON AMERI- 
CAN INDUSTRIES. 


THE American correspondent of the London 
ENGINEER, writing from New York under date of 
December 20th, calls the attention of English 
readers to the fact that the American iron markets 
have been disturbed by purchases “ alarmingly 
large for the season of the year.” He states that 
both large and small consumers have come to the 
conclusion that facilities for production are not 
far enough beyond probable requirements to make 
it safe to postpone ordering until material shall 
be actually needed. Not long ago the fact was 
chronicled that a large order for steel rails for 
foreign shipment had been refused by one of the 
largest manufacturers in the country because of 
inability to fill the order within the required time, 
and since then similar instances have occurred in 
this city. Machine tools, which under ordinary 
circumstances can be delivered within six weeks 
of the time of receiving an order, are not now 
promised under six months, The correspondent 
of THE ENGINEER says :— 

‘The first rush was for Bessemer pig. That las 
been followed by lively dealings in foundry and 
forge iron. A very great demand comes from 
Chicago and the North-West. Business is in- 
creasing, and there will be no falling off until the 
great body of consumersare pretty well supplied. 
Production is 240,000 tons per week, and it 
goes as fast as it is cool. Billets have advanced 
to 18°50 dols. Plate iron has gone up 2 dols. per 
ton. Pipe work is quoted 10 per cent. higher. 
Angles, beams, and ch Is are hanged, 
Steel rails are strong, and very heavy orders are 
expected in January from home and transpacific 
sources. Much machinery is being contracted 
for, and machinery makers are now busier than 
for five years. It is useless to refer to ship work. 
The yards are simply unable to figure on all the 
work that is wanted. A celebrated English firm 
is negotiating fora site on which a large plant 
will be erected with joint English and American 
capital. Ship and boat building is the coming 
industry, and will attract much more than 
50,000,000 dols. capital, which is the capitalisa- 
tion of the tin-plate industry. There is a strong 
tendency to centralisation of capital or manage- 
ment in the iron and steel industry. The same 
tendency is apparent in coal mining. Margins 
are close, and protection is sought in the elimina- 
tion of expenses and, incidentally, in the lessen- 
ing of competition. The locomotive and car 
builders are driven harder than since 1892, and 
the latest news from railroad quarters is that 
there will be a rush of work in a few weeks that 
will fili up all the larger plants for several months. 
The bar, sheet, plate and pipe mills are crowded. 
There is a remarkable demand for light rails in 
new territory. The question will soon be asked 
mill men: ‘ When will you be ready to accept 
our order!’ It is remarkable that prices remain 
so low under the incentives to raise them.” 

Although little more than one month has 
elapsed since this letter was written the question 
here noted has already been asked several times, 
and prices of finished products show a decided 
tendency to rise in sympathy with the stiffening 
of prices of raw materials, and partly owing to 
the increasing scarcity of skilled labour. "rhe 
correspondent of THE ENGINEER notes the ten- 
dency in this country to centralisation of capital, 
and instances one of the latest great combines— 
that of the ge ose Trust, with a capital of 
50,000,000 dols, ere is danger ah in the 
rapid growth of these Trusts not only to the 
moral and material welfare of the country at 
large, but to the industrial investors in the 
Trust stocks —‘‘ industrials” as they are called. 
It is a notorious fact that all of these Trusts are 
over-capitalised, and in most, if not all, cases 
where ‘‘ going concerns” are taken in the Trust 
pays far more than the actual value of the plants 
absorbed. Strong inducements are thus offered 
to phe ary oe to build new plants that are not 
needed, simply in order to compel the Trust to 
buy them out at a big profit; and generally the 








Trust is compelled todo so. This isa species of 
legalised blackmail that is being perpetrated on 
a Tange scale, 

A few years ago the original Wire Nail Trust 
attempted to avoid this danger by taking in the 
makers of wire-nail machinery and making them 
sign a hard-and-fast agreement not to build such 
machinery in the future for any concern outside 
of the combination. Before very long makers of 
other kinds of machines were offered fabulous 
prices if they would build wire-nail machinery. 
Of course, they jumped at the offer; and in the 
end the original wire-nail machinery manufac- 
turers found themselves in a worse position than 
would have been the case had they not entered 
into such an agreement. 

It is remarkable, as the correspondent of THE 
ENGINEER truly says, that prices remain so low 
under the incentives to raise them; but this 
condition is being rapidly adjusted through 
natural causes, and it will be a misfortune to the 
country if the grasping Trusts shall succeed in 
controlling the new industries springing up on 
all sides as well as the old-established manufac- 
tures.— Philad-lphia Record. 








THE PATENT JOURNAL. 
Condensed from “‘ The ———- Official Journal of 
atents. 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


8th March, 1899. 


5100. Cuaroinc AccumuLators, V. B. D. Cooper and 
E. Ridley, London. 
5101. Cuttivator, G. H. Coleman and A. R. Morton, 
ndon. 
5102 Ficrers for Puriryinc Sewacr, W. M. Ducat, 
mdon. 
5103. Potsonovs-Liquip Bortties, H. Sandilands, 





ndon. 

5104. RernroRcemMENT of ELEctrRicat Va.vss, F. Braun, 
London. 

5105. Clorninc and Bust Support, J. Ntihsmann, 
Liverpool. 

5106. Composition for Treatina Coal, T. Briggs, 
London. 

5107. Heatinc Apparatus, W. T. Sugg, London. 

5108. PLovens, E. C. Pritchard, London. 

5109. SuspenperRs for CuotHina, &c., C. Hardt, 
London 

5110. Rock Dritts, J. Boeddinghaus, London. 

5111. Gas Taps, G. Schtinemann and O. Reider, 
London. 

5112. Ggar for TransmiITTING Motion, P. Mallet, 
London. 

5113. Dryrno Fisu, H. Smethurst, London. 

5114. Workineo of Biast Furnaces, A. J. Henderson, 
London. 

5115. FLurp-pressurg Enoing Vatves, W. Vivian, 


London. 

5116. Supports for Bicycte Sappies, A. W. Moore, 
London. 

5117. Rims for Wuexrs, H. H. Lake.—(A. Allagnier, 
France 


5118. Brakg-appLyinc Apparatus, J.C. P. Petersen, 
London. 

5119. Puriryinc Water, W. 8. B. McLaren and H. 

, London. 

5120. Mat-MAKING Toot, J. Hewins and C. Hardy, 
London. 

5121. Carriace Brakes, F. W. Golby.—(C. W. Damour 
and F. A. Lesse, Germany. 

5122. Moutp1nc Macuings, A. J. Boult.—‘J/. B. Fondu, 
Belgium.) 

5123. Device for Sgatinc Borries, E. Jessurun, 
London. 


9th March, 1899. 


5124, Process for Treatinc Cotton, J. Marshall and 
J. F. Copley, Huddersfield. 

5125. Cigar Hotpgrs, W. Wild, London. 

5126. Broom Sray for Cur FiLowgrs, W. Ayrton, 
Beccles, Suffolk. 

5127. Workinc Rotier Buinps, J. Partridge, South- 


sea. 

5128. Ropg-privinc Putigy, C. S. McConnan, 
Liverpool. 

5129. SaucePan Lips, H. 8S. Freeman, Hull. 

5130. ExecrricaL Time Switcugs, J. G. Statter, 
London. 

5131. Dgerecrive Licut for Prorectinc Propgrty, W. 
Baily, Malvern Wells. 

5132. Brake and Hanpie for Trucks, R. A. Smith, 
Beckenham, Kent. 

5138, SEED-PLANTING ImpLEMENTS, P. R. J. Willis.— 
(C. C. and L. 8. Caves, United States.) 

5184. Barina Presses, P. R. J. Willis.—(S. Hurt, 
United States.) 

5185. Snap for Brace ets, R. Blacklock, Sunderland. 

5186. Tramcar Sats, J. Pickles, Bradford. 

5187. Apptiance for Smoxine Topacco Pipgs, J. T. 
Dawes. Liverpool. 

5188. AFTER-FLUSH for CLosETs, R. Highet, Kilmar- 


nock, Co. Ayr. 

5139. Hopper Freepers, G. E. Ross and J. T. Howcroft, 
Manchester. 

5140. Srop-rap Boxes, H. M. Bigwood and G. A. 
Hancher, Wolverhampton. 

5141. Foorway CHANNELS, H. M. Bigwood and G. A. 
Hancher, Wolverhampton. 

5142. Feepine Sotutions into Borters, A. B. Coleman, 
Birmingham. 


5143. ace for Decoratinc Ceramic Wars, H. 
Aynsley and J. T. Fell, Stoke-on-Trent. 

5144. Rino Spryninc Frames, W. Noble, Manchester. 

5145. ACETYLENE Gas Lamp, D. A. Martin, Birming- 


5146. CENTRIFUGAL Macurng, C. L. Birmingham and 
J. R. Chaffer, Sheffield. 

5147. Apparatus for Dispiayinc Diacrams, D. 8. 
Murray, Dundee. 

5148. Horsg Frepinc Trova, M. C. Davey, Birming- 
ham. 

5149. Sik Dresstinc Macuings, A. Mellor, Hudders- 
field. 

5150. ORNAMENTING BxpstEaps, W. H. Davis, Bir- 
Cox, Liverpool. 

5152. Mrraic Packrnas, 8. A. Ward, Sheffield. 

5158. SuppLyinc AIR to STEAM Furnacegs, J. Munro, 
Glasgow. 

5154. Sprnntna Macurne Srop Motion, J. Fraser, 

iw. 

5155. Cycte Braker, A. J. Boult.-(@. EB. McElroy, 
United States.) 

5156. Rotuinc of Mrrats into Bars, G. Stevenson, 
G Ww. 

5157. DupLex Printinc Macuinery, H. Koch, Glas- 
gow. 

5158. ‘tare of MgasurReMENT, T. Taylor, Liver- 
poo! 

5159. Specracies, M. Hubrich, Manchester. 

5160. HypravLic Transmission of Power, H. Betche, 
Manchester. 

5161. Harr Curuers, J. B. Boyle and J. H. M. Gillies, 

Ww. 
ne. — Governor, T. G. Lord and E. W. Moate, 


mdon. 
5168. SypHonic Fiusuine Apparatus, C. F. Dixon, 





5164. Frusuine Vatves, T. G. Rhodes and R. Gaunt 
Londo 


mn. 
5165. Stgam Generators, J. I. Thornycroft, London. 
5166. TREATING ALUNiTE, O. Lindner, Brussels. 

5167. Carson for Arc Lamps, M. P. MacInnerny, 


Liverpool. 
5168. Batt Joints for Gas Penpants, J. E. Scarth, 
Leeds, 


5169. Raitway SIGNALLING Apparatus, T. Higginson, 
mdon. 
5170. Fotpine Carriace for Invauips, F. Deutesfeld, 


m. 

5171. feepwians Heaters and Poriryers, C. A. 
Allison.—(The Parke and Lacy Company, United 
States.) 

5172. Masnine Apparatus, O. Selg, London. 

5173. THREAD-CUTTING SEWING THIMBLES, KE. H. Randall, 
London. 

5174. Srong-cuttinc Macuiyes, J. McLachlan, 
London. 

5175. Creaninec Raits, H. Kimpton.—({R. Laffon, 


France. 
-. Se.r - ionrTING Gas Burners, R. Beese, 
i 


rlin. 
5177. Currer for Dresstinc Sxiates, T. Adamson, 
Southport. 

5178. GLAss-DELIVERING APPARATUS, W. F. Altenbaugh, 
mdon. 

5179. GLASS-DELIVERING ApPaRatvs, W. F. Altenbaugh, 
mdon. 

5180. GLass-LADLING Apparatus, W. F. Altenbaugh, 


London. 

5181. Gas Generators, F. M. Rogers.—(C. S. Forbes, 
France.) 

5182. Srorace of AcreryLene Gas, H. Shepherd, 
Burnley. 

5183. Bosstns, J. C. Woods, Burnley. 

5184. Meruops for the Sate of Goons, A. F. Edwards, 
London. 

5185. Stirrups, J. Clarke and F. Hamph: is, London, 

5186. Spurs, J. Clarke and F. Humphris, London. 

5187. ConnecTinc Suppty Pirg to Basin, H. L. 
Doulton, London. 

5188. CLoset SupeLy VaLve Fittines, H. L. Doulton, 


London. 

5189. HorsesHors, R. Haddan.(W. R. Howe, United 
tates. 

5190. TeLEPHONE Switcu Boarps, J. M. Overshiner, 


ndon. 
5191. LicutTinc Exectric Lamps, C. Curwen, 
mdon. 
5192. Gas Fires, E. W. T. Richmond, Liverpool. 
5198. Srartinac Races, E. Couch, Bedfont, Middle- 


sex. 

5194. SmoKE-consuMING AppaRaTus, E. Simmons, 
London. 

5195. Devices for ApveRTIginc, &c., A. W. Cramp, 
London. 

5196. InreRRUPTING the Suppty of Gas, A. W. Cramp, 
London. 

5197. Swircues, H. W. Bowden and W. J. Allbright, 
London. 

5198. Hat Presses, A. P. Rodell, London. 

5199. Decomposinc Apparatus, T. J. Hulland and A. 
P. Laurie, London. 

5200. Porous DiapHRacms, T. J. Holland and A. P. 


Laurie, London. 

5201. Screw - pown Taps and Cocks, T. W. Scott, 
London. 

5202. Tires, P. A. Sohier and A. Descours-Desacres, 
London. 

5.08. Mepicarep Vapour for Barus, J. Wezel, 
London. 


5204. Hotper for Frame Work, J. C. A. Bremer, 


mdon. 

5205. Drittinc MacuIne ATTACHMENT, J. F. Dowding, 
ndon. 

5206. ATTACHMENT for LaTuzEs, &c., J. F. Dowding, 


London. 
5207. Bert Fastener, B. J. B. Mills.—{/. Giselon, 
France. 
5208. Tires for Wuees of Bicycies, H. J. Bagley, 
mdon. 
5209. Venetian Binps, H. J. Bagley, London. 
5210. Inpicators for Lavatory Doors, H. Defries, 


mdon. 
5211. Erecrric Incanpgescenr Lamps, A. H. Miller, 


London. 

5212. Boots, H. Sefton-Jones.(F. W. Whitcher, Vaited 
States.) 

5213. Brakes, R. Tingey and Milner’s Safe Company, 
Ltd., Liverpool. 

5214. Rims and Tires of Cycies. T. C. Beakbane, 


iverpool. 

5215. WaTER-TUBE StzaM Borers, J. I. Thornycroft, 
London. 

5216. Keyitgess Locks for Vautts, N. F. Vetere, 


mdon. 

5217. Commutators for E:ecrromorors, J. Burke, 
London. 

5218. MANUFACTURE of MONOACETYLDIAMIDODIPHENY- 
LAMINE-SULPHONIC Acrips, O. Imray,—{The Farb- 
werke vormals, Meister, Lucius, and Briining, Ger- 


many.) 

5219. Corn-FREED Sate Apparatus, J. Altmann, 
London. 

5220. Fumicators, H. H. Lake.—-(J. M. W. Kitchen, 
United States.) 

5221. AcgeTyLENE Gas Lamps, E. J. Dolan, London. 

5222. ManuractuRe of HorsksHors, A. Husson, 
London. 

5223. Veutcuigs, A. G. Brookes.(G. E. Whitney, United 
States. 

5224. ALUMINIUM ALLoys, A. G. Brookes.—{Z. Mach, 


Germany.) 

5225. ALLUMINIUM ALLoys, A. G. Brookes.—({Z. Mach, 
Germany.) 

5226. Sxyticuts, H. G. Bedell and J. Welsby, 
London. 


5227. Distriputinc Type, A. Fraser and F. Rose, 
London. 

5228. TREATING ORNAMENTAL WALL-PAPERS, T. Conn, 
London. 

5229. Maxine Exectric Circuits, The British Thom- 
son-Houston Company, Ltd.—(#. M. Hewlett, United 
States. 

5280. Sheen J. E. Bousfield.—(La Société P. Morisse et 
Cie., France.) 

5231. Hooxs for ExTENsIBLE Corps, G. H. Shepherd, 
London. 

5232. ARTIFICIAL Harr, G. Stehr and J. Effenberger, 
London. 

5233. Game, B. W. Hird, London. 

5234. Winpow Firtines, F. A. Davy, London. 

5235. Cameras, C. S. Lumley, T. K. Barnard, and F 
Gowenlock, London. 

5236. DEFIBRATING Fisrous Piants, W. N. Packer, 
London. 

5237. Funnets, J. M. E. Riedel and O. F. J. Grahl, 
London. 

5238. WATER-HEATER CoNTROLLERS, E W.T. Richmond 
and M. A. Adam, London. 

5239. TyprwRitTINe Macuings, J. F, Hardy, London. 

5240. TypEwRITING Macuings, J. F. Hardy, London. 

5241. TypewRiTinc Macuings, J. F. Hardy, London. 

= Fs W. K. Birkinshaw and T. H. Heard, 

don. 


10th March, 1899. 
5243, Automatic Musicat InsTRUMENTS, R. Peter, 
erlin. 

5244. Hoop and Canopy, L. M. Humphry, Birming- 
ham. 

5245. ATracHING Necks of Vasgs, G. H. Blackhurst, 
Edgbaston. 

5246. VioLiIn Murs, W. F. Peek, Horsted Keynes, 
Sussex. 

5247. ConnecTING Hyprants and Marys, F. Herbert, 
Chester-le-street. 

5248. Recoverinc UNconsuMED Fug, A. Anderson, 


Dur! 5 
5249. AuromMaTic MoTor-sTARTING SwitcH, P. Watson, 
Aberdeen. 
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5250. Automatic Execrric Brakss, C. W. Hill, 
Oldham. 

5251. Biackine for Boots, S. and {H. Poole, Man- 
chester. 

5252. Prez Joints, W. G. Beazer and A. O. Evans, 
Pontypridd. ‘ 

5258. Smmpiex Porson-Bottte Caps, R. Blackie, 
London. 

5254. Opentnc Hanxs of Yarn, J. 8. and G. 8. Lord, 
Manchester. 

5255. Evectric Switcurs, R. F. Hall, Birmingham. 

5256. Cvcigs, J. Wood, Liverpool. 

5257. Brakes for Venicies, J. and J. R Johnson, 
Darlington. 

5258. Harvesters for Brinpins SHeaves, W. Dale, 
Manchester. 

5259. Porrers’ Jotims, J. Kent and F. Davies, 
Stoke-on-Trent. 

5260. Huss for the Warers of VentciE3, R. Jones, 

ndon. 

5261. Weiauinc Macurngs, I. W. Hall.—(J. A. Stackig 
and 0. Carlson, Sweden.) 

5262. Exectricat ToMBLER Switcues, R. F. Hall, Bir- 
mingham. 

5268. Sarery Props for Ciorugs, J. Burnett, Nelson, 
Lanes. 

5264. Steeve Links and Stuns, C. M. Smith, Bir- 
mingham. 

5265. Macuines for Sizina Batis, J. S. Smith, 
Halifax 


5266. Automatic Rattway Covp.inas, A. Kirsch and 
J. L. Cridlan, Leeds. 

5267. Batancina Frames for GRinpING MAcHINEs, J. 
C. Wegerif, London. 

5268. Drivinc Cyrcies, H. A. Skinner and G. W. 
Botham, Manchester. 

5269. Packtne Toracco, C. C. Morrison, Manchester. 

5270. Drawrya Scares, D. Presser and M. Pinel, Man- 
chester. 

5271. Axues, W. Simpson, F. Godlee, W. L. Bodman, 
and D. H. Simpson, Manchester. 

5272. Putirys, G. and E. Smith, Thrapston, North- 
amptonshire. 

5278. TAPER-BORING Macutyg, J. Smith, Leith. 

5274. Openers for Seatep Meat Tins, H. Scott, 
Dundee. 

5275. Picxine Sticks for Looms, A. Heaton, M. Hirst, 
and T. Hallas, Bradford. 

5276. Papiocks, G. E. Bradbury, Wolverhampton. 

5277. Macuing to Punca Srrip3s of Tis, Koch, 
Dresden, Germany. 

5278. The Vicrorta Paeserver, J. F. Hearne and T. 
Whitehead, Oldham. 

5279. Evecrric Casugs, J. A. L. Dearlove, London. 

5280. IncaNDEscENT Gas Burners, J. Mansley, 
Glasgow. 

5281. Exposure of PHorocrapnic Prints, J. C. 8. 
Mackintosh. 

5232. Tareap Currers, J. K. Macdonald.—{The Singer 
Manufacturing Company, United States.) 

5283. Sewrna-MacHINE Rorrcers, J. K. Macdonald.— 
(The Singer Manufacturing Coipany, United States.) 

5284. Sgwina Macuines, J. K. Macdonald.—(The 
Singer Manufacturing Company, United States.) 

5285. Forminc Benpinc Lines in Carpsoarp, C. F. 
Rosencrantz, London. 

5286. _— Gass Bort.es, T. E. Harper, Rich- 
mond. 

5287. GuN-BARREL Gavces, F. W. Cole, London. 

5288. PropeLuinc Cycies, W. J. Boech, Kingston-on- 
Thames. 

5289. Rotary Enarners, M. P. Elgen, C. Rehnstrand, 
J. J. Moe, and M. Smith, Kingston-on-Thames. 

5290. Fricrionat Grarinc, G. 8S. Hale, Kingston-on- 


mes. 

5291. Frre-proor Linger for Curmyeys, P. Kraft, Man- 
chester. 

5292. Hotptnc Mareriat being Sewn, H. Mitchell, 
Birmingham. 

52938. MetHop of Treratinc Sewacr, A. Pickles, 
London. 

5294. Scatine Roors, A. and H. Season, London. 

5295. Sash Bars, A. Heaton and Co., Ld., and J. 
Croft-smith, London. 

5296. DistrncuisHinc Switcues in the Dark, G. 8. 
and A. Fort, London. 

5297. Barpep Stopper Cure, W. L. Campbell, 
Brighton. 

5298. Har Box, M. Byng.—(F. R. Ottenheimer, United 
States.) 

5299. Saret Fasteners, M. Byng.—(F. R Ottenheimer, 
United States.) 

5300. Stongware Pire Jornts, J. H. Sutton, London. 

5301. Vatve Gear, R. Whitehead, London. 

5802. Furnace Grates, C. Yingling, London. 

5308. Stanps for DispLayinc CiGaReTres for SA.gE, 
R. Turner and W. H. and J. Woods, Limited, 
London. 

58)4. Paotocrapaic SEnsITISED SurFracers, L. Hanriau, 
London. 

5305. Paintinc Macurines, M. L. Eyquem, London. 

5306. Apparatus for ADvEeRTIsING, W. N. Armstrong, 
London. 

5307. Birapgr3 for Prangs, A. T. Southern and C. F. 
Spilsbury, London. 

5803. Pes, W. H. Shilton, London. 

5809. Lataes, J. F. Dowding, London. 

5310. Micropnongs, P. Germain, London. 

5311. Apsustine Sgats of Doo Carts, A. Frézes, jun., 
London. 
5312. SysTEM 
London. 

5318. Rotary Enorng, T. C. Bright, London. 

5314. SPEED-RECORDING IysTRUMENT, H. G. Sadgrove, 
Birmingham. 

5815. Preventine Rapration of Heat, G. A. Herdman, 
London. 

5316. Dritts, A. J. Cook, London. 

5317. Cycies and Automotor Cars, E. H. Hodgkinson, 
London. 

5318. Toses, A. Elliott and Elliott and Garrood, 
Limited, London. 

5319. Supports for Bicycte Sappies, A. W. Leigh, 
London. 

5820. Umprevia Riss, W. A. Bindley, W. J. Gell, and 
J. F. Boham, London. 

5821. Automatic Coup.ine, J. Lones and E. Holden, 
London. 

5322. OZONE-PRODUCING APPARATUS, J. H. Lamprey, 


of Stream Powsr, T. C. Bright, 


- CONSUMING Apparatus, T. Nurse, 
London. 

5824. Dres, R. J. Copas, London. 

5825. Brack Dyegsturrs for Dyzina Corron, C. D. 
Abel.—( The Actiengesellachafl fiir Anilin Fabrikation, 
Germany.) 

5326. SMOKE-DESTROYING Apparatus, E. E. Dilier, 


mdon. 

5327. MouLp1na Frames, H. B. E. da Fonseca-Wollheim, 
ndon. 

5328. gamete Gatss, &c., G. R. Goodfellow, 


ndon. 

5329. Ventcte Covpiine, 8. Fraenkel and J. K. Held, 
London. 

5330. Propuctne Woven Fasrics, H. Hardwick, 
London. 

5831. Cicar Bano, H. Magnus, London. 

= Retort Fastentnos, J. C. Johnson, Beckton, 

BSEX. 
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5333. ApsustER for GLENGARRY Caps, H. B. Kenington, 
Sheffield. 

5834. Corron Fgepers, T. Thompson and J. Heywood, 
Manchester. 

oe Vatves, J. and A. Andrews, Cathcart, Renfrew- 
shire. 


5836. Sarety Porson Recepracix, A. J. Blake, 
Portsea. 

5837. Firz-GRaTEsand F.vgs, E. Cole, Thornton Heath, 
Surrey. 


5338. ReverstBLe Ratcuet Brace, J. Blakeman, 
South Shields, 











5839. Macnine for Finisuina Fectep Fasrics, F. 
Milan, Huddersfield. 
5340. Garments, W. D. Hawkes, Birmingham. 
5841. TumBLER ELgctRicaL Switcues, A. Watson, 
Birmingham. 
5842. Feepinc APPLIANCE for WRINGING MAcuHrINas, R. 
Rogers and G. A. Innocent, Newport, Isle of 


Wight. : 

5843. “Orexixa Winpows Inwarp.ty, G. D. Wood and 
J. Cook, Edinburgh. 

5844. Pranks, J. J. Carr, Malton, Yorks. 

5845. ComBustion of Fog. in Boriers, J. C. McLardy, 


iw. 

Dis Not, T. Piggford, Warrington, Lancs, 

Soap, W. H. Evans, Liverpool. 

CycLE-DRIVING Gear, A. R. Ogden, Liverpool, 

Ranae Fonvers, A. B. Brown, Glasgow. 

5350. Cvcies, M. McGlinchey, ——s 

5851. Brusnes for Cycie Cxarns, E. Lee and J. Lin- 
gard, Manchester. 

5852. Brick, N. J. and C. Lewis and H. Dent, Great 
Harwood, Lancs. 

5858. UriuisaTion of Waste Sanp, D. Herman, Man- 
chester. 

5854. Borries for Hoipina Porsons, F. Robinson, 
Dewsbury. 

5855. Rorary Brusu, A. J. Thacker.—(J. C. Ham and 
A. T. Coudon, United States.) 

5856. Arc Lamp, H. Bennett, Keighley. 

5857. Sprnnina Frames, T. Ashworth and J. 8. Gaunt, 
Manchester. 

5858. Stamprnc Press, T. Shedden, Glasgow. 

5859. TRaMCAR FenpERS, J. MacMahon and J. Hall, 
Glasgow. 

5860. AXLE Boxgs for Carriaqegs, J. T. Moore, North- 
ampton. 

5861. Cover for SappiEs of VELocripEpEs, W. Schriter, 
Glasgow. 

5862. Borries for Miik, A. E. Frost, London. 

5363. Borries, W. E. Cocks, London. 

5364. Cur Cass, H. W. Tyler, Bath. 

5865. PREPARING RecuPERATIVE BLoop Tonics, K. 
Kriisi, London. 

5866. Rartway Sueepers, N. Devaux and H. Richard, 
London. 

5367. Water Tank, E. W. ~~ Lond n. 

5368. Ort Encings, R. Winn, London. 

5369. SMOKE-CONSUMING Furnaces, S, H. Berry and 

. G. Watel, Little Ilford, Essex. 

5870. Paper Cuutss for Conrectionery, J. Detmold, 
London. 

5371. Primine or VARNISH for VioLins, T. O. Windsor, 


5346. 
5847. 
5348. 
5349. 


ioe 


London. 

5872. Tox Purr for Boots, A. H. Allin and C. J. Warren, 
London. 

5873. Suutries for Sewinc Macurings, H. R. Tracy, 
London. 

5874. ELgcrro-THERAPEUTIC Batus, J. J. Stanger, 


ndon. 
5875. Saws, A. Merz, Liverpool. 
5376. Cootinc Caampers, E. P. Jones, Liverpool. 
5877. Sarrt Boarps for Ironrna Macuines, 8. H. 
Sekian, Manchester. 
5878. HorsgsHors, J. G. Lemon, London. 


5379. Taps for Sectzocenss, &c., B. J. Nicole, 
London. 

5380. Fruit - cLeantnac Macuing, G. S. Baker, 
London. 

5381. gama SurocicaL Dressinas, W. Corbett, 
mdon. 


5382. TyPEwRITING Macuines, M. Hearn, London. 

5883. REFRACTORY-LINING of Rotary CEMENT FURNACE, 
W. H. Beck.—(&. H. Hurray and H. J. Seaman, United 
States.) 

5384. VeLocipgpgs, H. A. Lamplugh, London. 

5885. PrevenTIne Propuctionof Notss, C. V. Wilkins, 
London, 

5886. Propuctna PHoToGcrapuHic Vicnerrss, W. J. Holt, 


ndon. 
5887. Arn Tupes for Pygumaric Trrss, P. le Vasseur, 
ndon. 


5388, Winpow Pangs, C. H. Taylor, Manchester. 
5389, Seats and Covers for Tramcars, 8. Burton, 


ndon. 
5390. Frxpinc Posrtion of Surp at Sga, J. W. Blance, 


mdon. 
5391. Grass Stopper GRINDING Apparatus, T. and J. 
Jackson, London. 
5392. Conrrottinc Moror Switcues, H. A. Earle, 
London. 
5398. New Derivatives of OxyDIPHENYLAMINE, C. D. 
Abel. — (Actiengesellschaft jiir Anilin - Fabrikation, 


Germany. 
5394. TraFric TasLets, J. Munro and E. Tyer, 
ndon. 
5395. Instrument for Drawino Curves, B. Spariosu, 


mdon. 

5896. Twin PuHotocraPHic Apparatus, M. Constan, 
London. 

5397. Facinc Caps for Woes. Huss, W. E. Carmont, 


mdon. 

5398. E.ecrric Traction, E. Bede, London. 

5399. Cycite Drives, C. A. Bond, London. 

5400. Automatic GRavITATION CLock, N.T. Thomson, 
London. 

5401. AIR-CARBURETTING AppaRaATvs, A. I. van Vriesland, 
London. 

5402. Lerrer Fives, A. Krah, London. 

5403. Divine Apparatus, H. H. Lake.—(S. Kunkl and 
G. Pino, Italy.) 

5404. DePHosPHORISING [Ron and Srext, C. T. Hennig, 
London, 
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5405. Mgans for Extincuisuinc Fire, L. Bertling, 
London. 

5406. Cuttinc Materiat for Garments, J. Walker, 
Newcastle-on-Tyne. 

5407. Waezts for Carts, W. J. Waters, Llantarnam, 
Monmouthshire. 

5408. Preventinc Dravcut Down Curuneys, J. J. 
Green, London. 





5481. VaLvE for SrgeRiNnG Gear, J. D. Williamson, jun., 
London. 

5482. STRETCHING LAWN-TENNIS Nets, J. M. Hatfield, 
London. 

— PROTECTIVE MATERIAL, C. Fleetwood, Birming- 


am. 

5484. RotitEeR Bearrnos, W. Severin, Erith, Kent. 

5435. Perrect Compustion of Coat, A. MacCallum, 
London. 

5486. Toorn CLEANER, A. C. Wilson, London. 

5487. Rottina Stock Couptines, C. A. Hulse, Bir- 
mingham. 

5438. Curtinc Out Garments, A. Tenenbaum, W. E. 
Preston, and F. G. Beck, London. 

5489. Protective Binpines for Skirts, H. Lewis, 
London. 

5440. Transrers in CrRAmMIC Colours, T. Chatto, 
London. 

5441. Stop Vatvzs, T. H. Oswald, London. 

5442. Rartway Carriacgs, F. W. Golby.—({H. Otto, 
Germany.) 

5443. Drivine Veuicies, W. Wilkinson and W. A. Gent, 
London. 

5444. Rrpron Looms, O. W. Schaum and A. Gartner, 
London. 

5445. RarLway ADVERTISING Apparatus, C, J. Feder, 
London. 

5746. Lirt, F. A. J. Roger, London. - 

5447. Biackino, A. Wolff, London. 

5448. Copy-Book for SHorTHAND, H. Bungenstock, 
London. 

5449. Frurp Cieanser, J. R. Easy and F. Goodingham, 
London. 

5450. Heatinc Apparatus, La Société Anonyme des 
Usines du Pied-Selle, London. 

5451. PHaRMAcRUTICAL Compounps, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

5452. CENTRIFUGAL Fans or Pumps, 8. C. Davidson, 

mdon. 

5453. Lire Preservers, K. E. Landau, London. 

5454. CompineD Cookie Oven, W. T. Pearce, London. 

5455. Tim Hotp-Frast, R. J. George, Wadebridge, Corn- 


wall. 

5456. ConstrucTING Harsour Moxgs, N. R. Jeckel, 
Liverpool. 

5457. Revotvine Burxps, G. SchindIlbeck, London. 

5458. INCANDESCENT Burner, J. Braunschild and J. 
Kirchhéfer, London. 

5459. CLosinc Device for Borriss, R. Thiel, London. 

5460. Incanpgscent Lamps, W. L. Wise.—(0. M. 
Thowless, United States.) 

5461. Acriping Derivatives, C. D. Abel.—(Actien- 
gesellschaft fiir Anilin Fabrikation, Berlin, Germany.) 

5462. AUTOMATICALLY CLOSING BaRrRigrs, O. Pein, 
London. 

5463. GuILLoTiIne Paper Cutters, R. F. Sproule, 
London. 

5464, RENDERING ELEcTRICALLY ConpuUCTIVE INCAN- 
DESCENCE Boprgs, P. Scharf, London. 

5465. Batt Bearine Castors, J. Guinan, London. 

5466. Tasies, L. H. Ellington, London. 

5467. Comprnep Tap and Gavuok-ciass, L. H. W. 
Knight, London. 

5468. ELECTRO-DEPOSITION of Mertas, A. Zimmer- 
mann.—(Dr, Courant, Germany.) 

5469. TreEaTMENT of Raw Sixx, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik Ludwiyshafn-on- 
Rhine, Germany.) 

5470. Door Cuecxs, A. L. Guiterman.—(H. M. Guiter- 
man, United States.) 

5471. a or PrTrrotevum Enoing, A. E. le Brun, 

mdon. 

5472. Perro_eum Enarng, R. O. Allsop, London. 

5473. Y gaa Vent Paco for Casxs, C. W. H. Bullard, 

ndon. 

5474. Dryine Prat, F. W. Dunlap, London. 

5475. Tires for Cvcte Wuerrs, O. E. Nathansohn, 
London. 

5476. Extractine Fipere from Turr, A. Rom, London. 

5477. K1Ln for BurninG Cement, P. 0. von Krottnaurer, 


ndon. 

5478 InrLaTING Pneumatic Tires, W. E. Bond, 
mdon, 

5479. Drums for Wasnixec, &c., Grarn, C. Schwager, 
London. 
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5480. ComprnaTion Stopper and Funnet, C. Craig, 
London. 

5481. Mernop of D-sinreciinc Cisterns, C. Craig, 
London. 

_ RvusBeR Wexsine Fapric, A. Hitchon, Accring- 
on. 


5483. Trres for CycLe Wueg s, R. 8, Wood, Longsight. 

5484. SuspeNpING VeLocipepgs, J. Reisner and C. 
Otto, Glasgow. 

5485. CLock, J. Newman, J. Newman, jun., and J. 
Anderson, Durham. 

5486. Ecectric Lamps, G.C. Allingham and W. Fennell, 
London. 

5487. Srgam Hamwer Beeriine Macuing, D. McKellar, 
Luncarty, near Perth. 

5488. Mepium for IncanpEscent Gas Licutina, R. 
Pearson, London. 

5489. FasTENING PapLock Prnpants, F, Anseombe, 
Birmingham. 

5490. Stegve Links, W. Pearce, Birmingham. 

5491. Mecnanicat Toy, H. Hunt, Birmingham. 

5492. Carrier for Gotr Ciuns, H. W. and A. W. 
Brewtnall, Manchester. 

5493. PortaBLe Tower, J. W. and G. J.C. Parker, 
Bradford. 

5494. Clock, C. W. Smith, Bradford. 

5495. Packing Powperep Supstances, A. Smith, 
London. 

5496. Saga Cuarts, A. J, Loftus, London. 

5497. Divinc Dresses, P. Herts and 8. Black, Liver- 


pool. 
1. a TroninG Macutngs, F. Milan, Hudders- 

eld. 
5499. Borpgr Motions for Looms, E. Coleman and H. 





5409. Botrte for Hotprna Poisons, A. Pat 
London. 

5410. Maturine Sprrits, E. C. B. Saxby, W. Hadfield, 
R. Saxby, and F. 8. wig, Manchester. 

5411. TramcarR Sgats, A. E. Hirst and A. Lawn, 


5412, SPORTING Sxiat, C. W. Mackley, Newcastle-on- 
‘yne. 
5418. Macuinges for Winpinoc, J. Clark, Kirkcaldy, 
Scotland. 


—= ee Apparatus, H. Sidebottom, Man- 
chester. 
5415. Fitters for Puriryinc Sewacs, W. Noton, 
Manchester. 
5416. Erecrric Current Break Switcues, J. J. Walk- 
late, Birmingham. 
5417. Ourpoor Szats, F. W. Foxon, Sheffield. 
_ teagan Macuing, F. A. Barton, Beckenham, 
ent. 
5419. Tray, L. H. de V. Shaw, Norwich. 
5420. Lamp Curmyey, C. W. Allibone and A. A. Jones, 
Stockton-on-Tees. 
io Megorcines, A. and R. Scott, Newcastle-on- 
‘yne. 
5422. Carp Preserver, W. H. Snowden and H. Briggs, 
Halstead, Essex. 
5423. Puriryinc Water, A. J. and P. A. G. Bell, 
Manchester. 
5424, ae for Curtinc Metat, H. C. Longsdon, 


Keighley. 

5425. WHEELWRIGHTS’ MULTIPLE Toot, J. Trimmer, 
Southampton. 

5426. Carvinc Fork Guarp Support, W. Damerel, 
Exeter. 

5427. Srrercuina Trousers, C. D. Harrison, Weaste, 
near Manchester. 

5428, Enarne Inpicators, A. G. Walls and C. Hender- 
son, Glasgow. 

5429. Pargr Boxxs, The Charlemont Handkerchief 
Company, Belfast. 

5430. Sausace-curtine Devices, J, ten D. Koolman, 
Liverpool. 








— PoRTABLE OIL-FIRED FuRNACES, G. Rose, Bishop- 

5501. Pecevems Armour Priates, O. F. Leibert, 
London. 

5502. Gas Burners, A. Heller, Manchester. 

5503. Inxinc Paps, H. Baumgarten, Manchester. 

5504. Construction of Srock Locks, J. Lindsay, 
Wishaw, Scotland. 

5505. CrrcuLar Weavine Looms, J. J. Haye, Glasgow. 

5506. Carryine Ecos, J. Mark, Glasgow. 

5507. Manuracture of Linsgrp O11, L. Schubbert, 
London. 

5508. Computinac Scares, A. de Vilbiss, jun., 
London. 

5509. StonE-sAwinac MacuHiINE Biapes, G. T. Harris 
London. 

5510. Gas Enatnzs, L. J. Hert, London. 

5511. Countina Macuinz, R. A. Kennedy and T. E. 
Halford, London. 

5512. Locks, The Hon. R. W. H. Rodney, Bristol. 

5518. Wire Strainer, 0. B. Granville —-(F. 7. Page, 
New Zealand.) 

5514. Evectric Licut Apparatus, G. W. Morgan, 
Aberdeen. 

5515. Heatinc Cycte Hanpie Bars, M. E. Taylor, 
London. 

5516. Paper Hanatnas, C, Green, jun., London, 

5517. WATER-POWER Enatng, J. Day, London. 

5518. Evecrric Spark Gap Apparatvs, T. B, Kinraide, 


London. 

5519. E.ectric Brake Apparatus, T. B. Kinraide, 
London. 

5520. Pyrgumatic CurppiIna Hammers, C. K. Pickles 
and the United States Metallic Packing Co., Ld., 
London. 

5521. Parer-MAKING Macuinery, A. G. Brooks.—{/. 
P. Dillon and H. C. King United States.) 

5522. Scorinc CarpsoarD, A.!G. Brookes.—(M. ). 
Knowton and F. H. Beach, United States.) 

5523. Gummineo Paper, A. G. Brookes.—(M. D, Knowlton 
and F. H. Beach, United States.) 





SELECTED AMERICAN PATENTS, 


From the United States Patent-office Oficial Gazette, 


617,809, Meratiic Packina ror Piston-Rops, 4 L 
Hawkesworth, Elkhora, Mont.—Filed Mareh Bi 
’ 


1898, 
Claim.—{(1) The combination with the cylin 
and the piston-rod projected therethrough, tea 
ing around the piston-rod, consisting of two metallic 
sections, outwardly wedge shaped, a casing for incloe. 
ing the sections, interiorly shaped to fit upon th ir 
outer surfaces and secured to the cylinder head, a pes 
adapted to embrace the piston-rod and close the outee 
end of the casing, aud bolts, swivelled in said cap ma 
having their inner, threaded ends engaging th 
threaded openings in the outer ends of the Packing 


(617,809) 





sections, substantially as described. (2) The combing. 
tion with the cylinder head and the piston-rod pro. 
jecting therethough, of the two packing sections 
embracing the cylinder head, having inclined outer 
sides, a casing, I, adjustably secured to the cylinder 
bead and fitting upon and inclosing the said sections 
a cap, K, fitted over the piston-rod and bolted to the 
end of the casing, sai: cap being provided with 
radial slots, N}, and screws, N, swivelled in said radia) 
slots and having their inner ends engaged in threaded 
openings in the outer end of the packing sections, syb. 
stantially as described. 
617,873. Drivino Mecuanism For Bicycues, J. 4, 
Birchler, Fort Niobrara, Nebr.—Filed Apvil With, 
808 


1898, 

Claim.—In a bicycle or similar vehicle provided with 
two triangular tubular supporting frames, the apex of 
each of which is directly beneath the saddle support, a 

al shaft mounted in one of the lower pairs of corners 
of said frames, the shaft of the drive wheel being passed 





through the other lower corners, and a supplemental 
shaft ing through the apices of said frames, said 
shafts being each provided with two sprocket wheels 
and circular casings surrounding said sprocket wheels 
and connecting with the adjoining sections of said 
frames, a drive chain mounted in each of said frames 
and passing over and around said sprocket wheel and 
through said circular casings, substantially as 
described. 

617,889. Srzam Enorne, J. 2. Thornycrost, London, 

Bngland.—Filed December 19th, 1894. 

Clain.—In a steam be ord the combination with a 
pair of cylinders arran, at an acute angle to each 
other, of a crank shaft, a pair of cranks thereon, the 
cranks being so arranged that the angle between them 
on one side measures one hundred and eighty degrees 
minus the acute angle between the cylinders, and on 
the opposite side measures one hundred and eighty 





degrees plus the acute angle between the cylinders, 
the arrangement of cylinders and cranks being such 
that when the piston of one of the cylinders is at the 
end of its up-stroke the piston of the other will be at 
the end of its down-stroke, and the projection of the 
axis of each piston will pass through the axis of its 
crank pin and that of the crank shaft, substantially as 
described. 
617,913. Hypravutic Macuinery, 2. 
Braddock, Pa.—Filed October 18th, 1898. . 
Claim.—({1) The combination with a main cylinder 
and moving head, of connecting bolts or rods, and pull- 
back cylinders to which the bolts or rods serve «\s 


H. Stevens, 





lungers. (2) The combination with a main cylinder 
a — ‘ Beg of connecting bolts or rods, be 
pull-back cylinders through which the bolts or th 8 
pass and to which they serve as plungers. (3) = 
combination with a main cylinder and moving head, 
rod or bolt and a pull-back eylinder 

to which the or bolt serves as a plunger. 





















bina. 
1 pro. 
tions 
outer 
jinder 
tions, 


» Sub. 


J. A, 
ith, 


with 
ex of 
ort, a 
mers 


ntal 
anid 
eels 
eels 
said 
mes 
and 

a8 


lon, 


ha 
ach 
the 
em 


on 
ity 


ie 
at 
1e 
ts 


is 

















Hu 31, 1899 THE ENGINEER 303 
Marc ’ 
ST ereraats 
—_—— 

b F ETYLENE AN | Which points to a possible future selling price of about | jets of the Naphey type, the duty for three of which may 
THE REAL Va E i Foy EB a £15. In order to see how matters would stand if this | be quoted (Lewes) :— 

tax Willson’s experiments at Spray on the large reduction should ever take place, the table also includes TABLE II. 

WuEN ha — ad thes So aihe ro rope ane the values of acetylene from £15 carbide ; but it must be Iluminating Power of Acetylene, 

scale first snow ee eee aeieReee of amen distinctly remembered that all these figures in Table I.| — yumber Gas Light Cauiiien 
carbide was an in si possibility, iy se refer eer to relative costs, and have nothing whatever of consumed in per 
emerged mn : “"y Pog oe a wun dee to do with the hygienic advantages of acetylene. a rig = —.. 
unimportan ~| Now it is perfectly clear from an examination of these 5 oe OF vee BO, 20° 
numeral ; Te lataek siekat Go cml > results that if people make use of the Welsbach mantle, GB OR... FO. ae 
front rank o os lige acetylene cannot under any circumstances at present—it D . ..0  KOGe... 3 E ee 


it make the leap, or so vigorously and reckless 
ushed forward that, as not unseldom happens in similar 
circumstances, it overstepped itself; and by a natural 
consequence much time has been wasted in attempts 
to discover its legitimate sphere of usefulness, and to 
recover the ground that it lost during the reaction after 
its initial plunge. When Willson’s discovery fell into 
the hands of the speculators—paper and financial—people 
were solemnly informed that carbide was destined to 
displace almost everything else; acetylene should 
be the future source of power for machinery, of 
benzene for the dye maker, of quinine for the 
physician, of protection against phylloxera for the 
yine grower, nay, even of very sustenance for the 
habitual drunkard. As time went on, reason once more 
began to assert herself, and the true function of acetylene 
was seen to be mainly if not entirely that of procuring 
artificial light. Still the utility of the new hydrocarbon 
was exaggerated; it should replace coal gas almost 
everywhere, and, of course, such old-fashioned materials 
as petroleum and candles. Acetylene, so it was hinted, 
could be compressed or liquefied in steel bottles, and used 
without any trouble or danger, occupying no space in the 
basement beyond that now taken up by the gas meter or 
the paraflin can ; or it could be made in a moment in an 
apparatus knocked up by the householder, or the nearest 
incompetent plumber. Advertisements of generators 
were—or, at any rate, might have been—drafted on the 
well-known photographic camera lines, ‘‘ You add the 
water, we do the rest.” Again despised science came to 
the rescue ; showed that the liquid or solution in acetone 
was not safe, that the gas could not be made for nothing, 





that the generator must be built to obey certain physico- 
chemical laws, that purification was necessary, that coal] 
gas could not instantly be abandoned. 

Neglecting on account of their relative unimportance 
the employment of acetylene for the production of heat 
and power, and on account of its commercial impossi- 
bility the distribution either of pure or diluted acetylene 
in large towns, the hydrocarbon is seen to be capable (A) 
of manufacture in a central factory to supply a village or 
small town where local conditions would cause coal gas 
to be too expensive, or (B) of generation in isolated 
country houses, «c., for their own illumination. It there- 
fore becomes a possible competitor (a) with inferior— 
say, 14 candle—coal gas, (b) more frequently with paraffin 
oil; and the trial between them will be conducted on 
two issues (a) the relative expense, (8) the relative hy- 
gienic value. 

To make the necessary comparisons, certain data must 
be fixed. These are as follows :—Calcium carbide costs 





£20 per ton, yields 5 cubic feet of acetylene per lb., the 

value of which for material alone is £1 15s. 9d. per 1000 | 
cubic feet. Taking case A, where water, labour, interest, | 
and depreciation, &c., have to be paid for, the holder | 
price of the gas, as agreed by Lewes, Fowler, and other | 


authorities, is £2 per 1000. If it were to be distributed | 





may almost be added, or in the future—compete with 
coal gas as an economical illuminating agent, for the 
difference of two or three candles per 5ft. between London 
and country gas when burnt in a luminous flame does 
not affect the efficiency of the incandescent light. If, on 
the contrary, people persist in retaining their batswings 
and fishtails, home-made acetylene will be cheaper than 
coal gas in many country places, and even if it be sup- 
plied by a company will be equal to the price charged for 
the latter in most villages. At present prices, acetylene 
in either form is far more costly than paraffin if the oil 
be burnt in good duplex or round lamps; but in the 
small lamps employed in less important situations the 
two illuminants are almost equal in price, assuming that 
the gas is made on the premises. 

All gaseous and liquid illuminants are alike in one 
respect; to obtain the maximum efficiency with them, 
they must be consumed in the largest burners possible. 
The incandescent gas light cannot be turned down, and 
there is no practical method of producing a small flame 
just powerful enough for halls and lobbies. Paraffin, 
coal gas, and acetylene can be consumed in as small 
burners as may be desired, but at a vastly increased cost 
per unit of light. Now, to illuminate a house properly, a 
certain number of flames are required, as well as & 
definite amount of candle-power per hour. If all the 
light were to be employed in one apartment, x candle- 
hours of paraftin, of gas, and of acetylene would all be 
equally useful; and therefore the comparison is 
properly made—as is done in Table I.—by calculating 
the cost of each x. But it does not follow that each x 
can be divided into a dozen or so different portions with- 
out affecting the accuracy of the calculation. Thus, 
27 cubic feet of acetylene could be burnt per hour in 
twenty-seven 1ft. burners, yielding 918 candles; or in one 
hundred 0°27ft. burners, yielding only 320 candles (Lewes), 
and a similar state of affairs exists with coal gas or petro- 
leum. A difficulty at once crops up in considering the 
cost and efficiency of acetylene as a substitute for oil, or 
unenriched coal gas; for obvious reasons the same 
number of flames should be retained, and the same 
quantity of light produced; yet if both points be 
attended to simultaneously, acetylene is treated very 
unfairly, because much of it must be burnt under the 
worst conditions as regards economy. If the number of 
flames be kept constant—as must evidently be done in 
practice—and each flame be the best of its kind, acety- 
lene lights the whole house more brilliantly than oil, and 
the paraffin is treated unjustly by being represented as an 
inferior illuminant. In fact, it is scarcely feasible to 
keep both factors unaltered with a due regard to 
efticiency, and as the degree of light is less important than 
the illumination of each particular room and passage, an 
allowance must be made when contrasting the increased 
cost of acetylene for the greater brilliancy of the several 
apartments and the whole abode. 

In order to ascertain with somewhat greater accuracy 


and sold at a reasonable profit, the charge should be 7 , : 
approximately £4 per 1000. In case B, as will be argued | the exact monetary effect of supplanting an installation 
later, with a medium-sized middle-class house burning | °f petroleum lamps by an acetylene generator located in 





between 10,000ft. and 12,000ft. per annum, the cost to | 2” out-house, the state of affairs existing in a typical 


| middle-class country residence may be examined. In 


the occupier should be nearly £2 3s. per 1000. Coal gas | 
is burnt in one of two ways, in the old fiat-flame burner, 
or with the mantle. The former yields about two candles 
per foot when the gas is of 16-candle power; in such 
country places where it might possibly be attacked by 
acetylene, it would certainly not be enriched, and would 
therefore be of 14-candle power; but this small difference 
may be overlooked. With the mantle it gives seventeen | 
candles per foot. The illuminating power of ordinary 
petroleum has been recorded by many observers, and the 


that one gallon of oil yields 1400-candle hours in a large 


duplex lamp, 700-candle h i allone. The price | 
P en Geek ae © Py, | annual consumption of oil in such a house is 184°5 


is known to everybody. The highest duty that can safely 
be ascribed to acetylene for any length of time is 82 
candles per foot ina 1ft. burner. Collating these results, 
Table I. is arrived at, which represents the quantities of 
coal gas and petroleum which are equivalent as illumi- 


|such a house the bedrooms are lighted by candles, 
|and would remain so; lamps are used on the ground 


| 11 p.m., and needs 1800 x 10 burner hours per year— 


| —half the lamps (say) are large, yielding, as before men- 
| tioned, 1400-candle hours per gallon, the other half are 


figures differ widely ; as a fair average it may be taken | S™all, burning half as much oil per hour, and yielding 


floor, i.e., the sitting-rooms, halls, passages, kitchen, and 
‘usual offices.” With a population of six or eight ten 
lamps are required nightly; the household retires about 


the hours between dusk and 11 p.m. are 1821 per annum 


700-candle hours per gallon; the mean output of light is 
accordingly 1167-candle hours per gallon. The average 


gallons. The number of candles produced per year is 
therefore 184°5 x 1167 = 215,250; or 119°6 per hour. 
To obtain the same amount of light, neglecting the 


215,250 _ 


number of flames, would require = 1345 lb. of 





























nants, and the prices at which they would have to be 32x 5 
TABLE I.—Comparative Pecuniary Value oy Different Illuminants. 
ae Acetylene. Coal gas. Paraffin. 
Carbid Price per | ts é Equivalent 7s Equiv alent ; ae a Eq nit ale nt | Ke nivel t 
er ‘mn 000 par ag rg Eow burt. number of cubic price = of } number of oy 
cubic feet. | sis feet. | per 1000. so | gallons. per gallon. 
4, s. d. & & 
= luminous 16,000 5 0 small | 46 Pace 
20 80 1€00 
mantle 1,880 42 6 large 23 3. 66 
’ | luminous 16,000 2 8 small | 46 0 ll 
0 | 4 1000 
mantle 1,8&0 22 10 large | 23 1 10 
el, ‘| luminous 16,000 3 9 | small | 46 1 4 
15 co 1000 1 
| mantle 1,880 3110 | large 23 2 7 
15 luminous | 16,000 2.5 | small | 46 0 9 
a 34 1000 | 
mantle 1,600 |. 8 | large 23 1 6 
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a to render them pecuniarily equal to acetylene made 

Fe carbide at £20 per ton. In his recent course of 
~antor Lectures, Lewes has stated the total manufactur- 
ing cost of calcium carbide as being £7 or £8 per ton, 


calcium carbide, and would cost £12; the corresponding 
expense for the petroleum at 8d. would be £6 5s., at 10d. 





£7 14s. To deal with the ten flames themselves requires 
a digression. Acetylene can be burnt in various sized 


The last of these is elsewhere given by Lewes as yielding 
only thirty-two candles per foot, and the lower value is 
adopted throughout this article. In the dwelling-rooms, 
of course, the largest burners will be used; but in the 
hall, &c., a light of eight candles would be sufficient. It 
is next to impossible so to arrange these jets that the 
ten shall together emit 120 candles per hour. Two of 
No. 40 and eight of No. 15 would yield 128 candles; but 
perhaps the best method is either—Scheme 1—two of 
No. 40, two of No. 25, and six of No. 15 (= 5°7 cubic 
feet, and 146 candles per hour altogether) or, as half the 
parafiin lamps are large and half small—Scheme 2—five 
of No. 40, and five of No. 15 (= 7°Oft. and 200 candles 
per hour). 

The capital outlay on the petroleum installation will be 
twelve lamps—two or three in reserve are always wanted 
—say, £5, storage vessel, fillers, &c., £2; total £7. The 
capital expenditure on acetylene will be: Generator with 
purifier affixed, say, £15; piping ground floor of house 
with connections to shed, £10; ten gas brackets, £5; 
total, £30. Scheme 1 would require, per year, 10,266 
cubic feet of acetylene = 2052 lb. of carbide = £18 7s.; 
Scheme 2, 12,600 cubic feet of gas = 2520 lb. of carbide 
=£22 10s., at £20 per ton. If calcium carbide should 
fall to £15, Scheme 1 would cost £13 15s. 3d.; Scheme 2, 
£16 17s. 6d., for material alone. The annual expenditure 
with paraffin is thus :— 

€d. per gallon. 10d. per gallon. 
Fa & £s. d. 


» th 
2 





TOES Qa ss oie scr cs SS cee 
10 per cent. depreciation on £7... 014 0 ... O14 O 
5 per cent. interest on £7 CO at i ee 
Wicks and chimneys « ae eC. Se 
710 8 819 9 
Candles perhour ... 120 120 


The annual expenditure with acetylene is :— 
£20 carbide. £20 carbide. 


Scheme 1. Scheme 2. 
£ s. d. & 8. 
Calcium carbide ... ... ... .. 18 7 0 ... 2210 0 
10 per cent. depreciation on £15 110 0 .. 110 0 
5 per cent. interest on £30... ... 110 0 ... 110 0 
Purifying material (say) C8. @ 4. “C-B@ 
10new burners... .. ... ... 010 0 .. 010 0 
22 2 0 26 5 0 
Candles per hour ... ... ... «. 146 Ps 200 
Cost per 1000 cubic feet ... ... 438, 1d. ... 41s, 9d. 
Pounds of carbide decomposed 
per 24 hours (mean) .... ... ... ee 70 
‘ (maximum)... ... 7°5 =. wee 


Were the carbide procurable at £15 per ton, Scheme 1 
would cost £17 10s. 3d., or 34s. 2d. per 1000 cubic feet ; 
Scheme 2, £20 2s. 6d., or 33s. 9d. per 1000. Labour and 
carriage have been omitted on both sides, and should 
approximately balance one another. The trouble of 
cleaning lamps would be greater than charging a gene- 
rator; the carriage of carbide from the nearest station 
heavier than that of the petroleum casks. Water has 
not been charged, for the countryman does not have to 
ask counsel’s opinion as to what is a ‘‘ domestic use” 
each time he handles his pump. 

Thus far the three illuminants have been compared 
with one another simply on the lines of their relative 
efficiency and expense. But there are other matters 
which go to make up the suitability of any substance or 
operation for employment in a dwelling-house—simplicity, 
elegance, and hygienic qualities. It is usually assumed 
by manufacturers and others that the average member 
of the public will estimate the value of any new claimant 
for his favour principally on a monetary basis, and the 
said manufacturer drafts his advertisements and argu- 
ments to meet this supposed position. We may take 
leave to doubt the accuracy of this notion. The ordinary 
male householder certainly places simplicity first; his 
wife, perhaps, ranks decorativeness before everything 
else. Seeing thatthe “average man ” is a purely mathe- 
matical abstraction, and is never met with in real life, it 
is difficult to prophesy what he would do should he ever 
appear in the flesh; but there is absolutely no question 
of what he ought to do and would do if he were properly 
instructed. By far the most important criterion for 
judging the domestic value of any new process is the 
effect it shall have on the health of its employers ; simpli- 
city, elegance, and cost are all relatively quite insigni- 
ficant, and their position one against the other may be 
determined by each individual for himself. As regards 
trouble, the luminous gas flame is manifestly the best ; 
acetylene, incandescent gas, and paraffin are all roughly 
equal; in elegance the gas mantle is probably worst; the 
others about equal. Expense has already been dealt 
with. 

The proper method, therefore, of comparing acetylene 
with its rivals is to ascertain the effect each light pro- 
duces on the atmosphere of a room; to see which illumi- 
nant approaches nearest to the ideally perfect electric 
light in its absolute harmlessness to health. Combustion 
of a carbonaceous material without a flue leads to four 
separate results on the surrounding air: abstraction of 
oxygen, evolution of moisture, of carbonic acid, and pro- 
duction of heat. Each of these is unpleasant, and more 
or less objectionable ; and either may be made the basis 
for comparison. Table III. records the relative effect on 
the atmosphere of an unventilated apartment during the 
production of a uniform quantity of light for the same 
period of time, taking acetylene as the unit in all cases. 
The figures are re-calculated from data given by Lewes, 
with the exception of the heat of petroleum. This, being 
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unmentioned by the Cantor lecturer, has been deduced 
from a series of papers in the Journal fiir Gasbeleuchtung, 
vol. xxxiv., by E. Cramer, who gave the heat pro- 
duction of paraffin in comparison with the argand gas 
burner; and as Lewes has quoted the relationship 
between the argand and acetylene, it is merely a matter 
of arithmetic, assuming the two varieties of coal gas to 
be fairly similar in composition, to interpolate the oil 
figures. Unfortunately, Lewes has not stated what kind 
of lamp his results were obtained from ; whereas Cramer 
represents the duplex or large circular paraffin burner to 
be three times as powerful as the small. Other observers 
have generally made the relative efficiency about 2:1, as 
indicated in the first part of this article, and perhaps 
Cramer has rather exaggerated the difference, or employed 
abnormally bad small a. 


TaBLe ILL,—Comparative Hygienic Ejfect of Illuminants per Unit 


of Light. 
Carbonic 
3 Moisture Oxygen Heat 
oy pan Pre oy produced. 
Rebates ois ac i OD cs DO nn AM... 100 
Gas, flat flame ... ... 480 1470 ... 520 .. 795 
am ae etal OL: cc, ot SO cie) I. soe = 
etroleum, small lamp - (7: 
Petroleum, large et 995 ... 700 ... 498 1246 


It has already been pointed out that there may be some 
difficulty in replacing an existing installation of gas or 
oil lamps in a country house without increasing the total 
luminous effect, unless the occupier is content to burn 
much of the acetylene most wastefully. Re-calculating 
Table III. to suit the second scheme previously 
suggested, Table IV. is arrived at, which shows the 
general result of adopting a system of ten acetylene 
lights giving 200 candles in place of ten oil lamps 
emitting 120 candles per hour, while 10 luminous gas 
flames—which would not be sufticient—burning 6 cxbic 
feet per hour at two candles per foot and ten incandescent 
burners at }ft., and fifteen candles per hour, are also 
included; + in the latter case being the price in shillings 
charged per 1000ft. for the coal gas supplied. 


TaBLe 1V.—General Ejfect of Various Illuminants per Flame. 











| ls /g . tile. 
ig an i ah a) es d, acan pe 
Acetylene, home-made) 43 0 | 10 | 200 | 26 50 | 100 | 100 
- » [34 0/10)20/2 26], | ,, 
Acetylene, supplied | 80 0| 10 | 200 | 50 8 0*| ,, a 
Zi : | 60 0| 10 | 200 | 37160"| ,, | , 
Petroleum... ... ...| 0 8| 10/129) 7108 | 597 | 295+ 
m i733 oom 010 | 10 | 120 8199 | ,, | 7 
Gas, flat flame ... ...| 2 | 10 | 120 £5-42" | 238 | 477 
y» incandescent ...| x j10 150 | £0°675x*| 34} 65 





* Formaterial only. + Mean of Cramer's figures, 


Therefore the employment of a scheme of acetylene 
lighting best suited to the requirements of the typical 
country house taken for illustration throughout this 
article in place of a battery of five large and five small 
paraflin lamps, carbide at £20 per ton, petroleum at 
ont 10d. per gallon, would lead to the following 
results :— 


Per cent. 
RUNG TATA © os ae ey vane cee aes 
Increase in cost... ... ... 0 ... ... 1. ... 192-242 
Decrease in carbonicacid ... ... ... ... 83 
Decrease inheat .. ... . sts) one tee aa 


If now to arrive at the hygienic effect of an illuminant 
the output of carbonic acid is averaged with that of heat, 
and, if for the moment the absurd proposition be accepted 
that money is of equal importance with health, acetylene, 
which reduces the former to jth and the latter to } 
(mean }) of their present proportions, increasing the 
luminosity by 3, is shown plainly enough to be worth 
(4 xX }=)six times as much as paraffin; whereas 
even at present market rates it only costs three or three 
and a-half times as much. But when it is remembered 
that efficient ventilation is almost impossible in ordinary 
houses; that much discomfort is caused by dwelling in 
rooms with too little oxygen, too much carbonic acid, the 
upper layers of air hot and “ stuffy;” that constant 
respiration of vitiated air makes for imperfect oxygena- 
tion of the blood, headache, dyspepsia, and permanent 
injury to the human system—in a word, that the value of 
good health is far above rubies, the absurdity of this 
method of comparison is obvious to all; and it is mani- 
fest that for domestic illumination acetylene is superior 
—infinitely superior, it might be said—to everything ex- 
cept the incandescent electric light and the Welsbach gas 
mantle. From this standpoint the comparative values 
of acetylene, coal gas, and paraffin, are independent of 
any fluctuations in the price of the several raw materials ; 
standing only to be revised if ever new methods of burn- 
ing either illuminant shall vary the amount of deleterious 
carbonic acid and other noxious by-products emitted per 
unit of light. And from this sanitary standpoint 
pee if not alone, should acetylene be judged by all 
householders who have at heart the health and well-being 
of themselves and their families. 








From the north-west Russian railways are approaching 
Persia at a rapid pace. The Tiflis-Alexandropol-Kars line is ve 
nearly completed, and it has been decided to construct a branc 
line from Alexandropol to Erivan. From the latter place to 
Tabriz the distance is only 209 miles. There are no engineering 
difficulties to overcome except the bridging of the Aras at Julla. 








A ONCE-FAMOUS LOCOMOTIVE. 
By CHARLES Rous-MARTEN, 

One of the features of the Edinburgh Exhibition of 
1886 was a new single driving wheel express engine, 
designed by Mr. Dugald Drummond, then locomotive- 
superintendent of the Caledonian Railway, and built for 
that line by Messrs. Neilson and Co.—now Neilson, 
Reid, and Co.—the eminent engineering firm of Hyde 
Park Works, Glasgow. 

Much admired at the time for her graceful proportions, 
the engine, which bore the number 123, soon sprang into 
world-wide renown, and became, as one writer enthusi- 
astically put it, ‘‘The most famous engine in Great 
Britain,” through being employed daily during the race 
to Edinburgh in 1888, to run the racing train from Car- 
lisle to Edinburgh. This work she performed with an 
efficiency which feft nothing to be desired from the point 
of view of that day. It is somewhat surprising to note 
how this point of view became modified, even in the 
short period of seven years. The race to Aberdeen of 
1895 changed all that. It was long a favourite idea 
among the enthusiastic admirers of No. 123, that had 
she been used in the Aberdeen race she would have 
utterly out-distanced the 6ft. 6in. coupled engines of 
Mr. Drummond and Mr. Lambie which carried off the 
honours of the later period—Mr. M’Intosh’s Dunala- 
stairs had not yet arrived. It was often asserted, and 
that not merely by excited amateurs, that No. 123 would 
have “knocked into a cocked hat” the remarkable 
record of Mr. Lambie’s, No. 17, viz., Perth to Aberdeen 
ticket platform, 89} miles, in 80} minutes, and would 
also have “made hay ” ofthe other record by Mr. Drum- 
mond’s No. 78, on the previous day, of 113 minutes for 
the 117} miles from Carlisle to Stirling. But the proof 
has never been forthcoming. 

What has always puzzled me, and still does puzzle 
me, is why the design of No. 123 should be deemed so 
entirely unique and superb, and why she should be sup- 
posed to possess such exceptional power and speed. 
Why should she? Practically, she is simply a slight 
enlargement of the late Mr. Stroudley’s Brighton engine 
Grosvenor, with a leading bogie added. A very good design 
and a very good engine, but nothing out of the way in 
any respect. With only 100lb. of tractive force for 
every 11b. of effective steam pressure, as against the 
108lb. and 111 Ib. respectively of the coupled engines, 
and with but 17 tons adhesion as against their 32 tons, 
irrespective of another important inferiority on which I 
shall touch later, there was absolutely nothing upon 
which to base an dé priori theory of her greater or even 
equal power. Assuredly none of her authentically re- 
corded feats supported such a contention. The only 
two features of her construction that could be suggested 
as making for superior swiftness were (1) her driving 
wheels being single, and (2) their being of slightly larger 
diameter than those of the coupled engines. But as 
the British record for maximum speed then rested with 
coupled engines and with 6ft. 6in. wheels, it was difficult 
to take such a theory seriously. 

Probably the main reason why No. 123 has always 
excited so much enthusiasm is that she came out at a 
time when, after years of hot controversy, the single- 
wheel express engine seemed about to become a mere 
memory of the past. Also she appeared on a railway 
once renowned for the finest single-wheelers of the time, 
the celebrated 8ft. 2in. class, Nos. 76—87 and 113—116, 
one of which was shown in the International Exhibition 
of 1862. 

Of those fine old engines unhappily only one yet 
remains, and that is in the ‘‘condemned,” or duplicate 
class, bearing the letter A, the symbol of doom. With 
outside cylinders 17}in. by 24in., and single driving- 
wheels 8ft. 2in. in diameter, they were admirably designed 
for high speed, but lacked the tractive power required for 
the ascent of the Caledonian gradients with modern loads. 
When Mr. Dugald Drummond assumed the charge of the 
Caledonian locomotive department, he rebuilt some of 
the old four-coupled fast goods engines which had 6ft. 
wheels and 18in. by 24in. cylinders, and put them on 
the Carlisle-Edinburgh expresses, which had hitherto been 
taken by the 8ft. 2in. singles. Then these were further 


; | superseded by the new 6ft. 6in. bogie engines which Mr. 


Drummond brought out in 1884, and so the old single- 
wheelers dropped out of express work altogether. Then 
they experienced the indignity of being branded A, and 
it appeared as if the single-wheel type were doomed, on 
the Caledonian, at any rate. And the hearts of the 
enthusiasts became sad. 

Just at this juncture there appeared with muc1 pub- 
licity the new single No. 123, which was put to run the 
accelerated expresses of 1888 between Carlisle and 
Edinburgh. This duty she performed so well that the 
spirits of single-wheel enthusiasts rose again, and No. 123 
was hailed as the precursor of the coming race of Cale- 
donian expresses. A climax was reached when she ran 
the first of the racing trains from Carlisle to Edinburgh, 
100} miles in 104 minutes, and kept up that sort of thing 
for the whole month, once, indeed, making the run in 
102 minutes 33 seconds. The loads were extremely light, 
only 76 tons behind the tender. Still the work, although 
often greatly surpassed in recent years by the newer 
coupled engines, was not only excellent in itself, but also 
somuch superior to anything of the kind previously seen 
—with, perhaps, the single exception of the 90 minutes 
run by the London and North-Western from Preston to 
Carlisle on the second day of the race of 1888—that 
enthusiasm knew no bounds, and No. 123 was set up as a 
graven image, before which nearly every “‘railwayac” as 
in duty bound, fell down and worshipped. 

It has been with great difficulty that these worshippers 
have been brought to see that the achievements of 
No. 128 in 1888 are nowhere in comparison with the 
feats since accomplished by the 6ft. 6in. coupled engines 
built successively by Mr. Drummond, Mr. Lambie, and 
Mr. M’Intosh. As a matter of fact, however, both in the 
race to Aberdeen of 1895, and on the ‘ Lightning ”’ train 





on as 
—1.54 a.m. ex Carlisle—of 1896, the coupled engi " 
completely distanced anything that had ever been ion 
not merely by No, 123, but by any other single-wheelor 
on any railway in the world. 

It is interesting to trace the gradual development of 
No. 123, from what may be deemed the prototype of the 
class, Mr. M’Connell’s once famous Bloomers of the 
London and North-Western Railway. The persistence of 
type is very noticeable. 

First came the North-Western Bloomers, with single 
frames, single inside bearings to all the wheels, inside 
cylinders 16in. by 22in., and single-driving wheels 7ft, in 
diameter. Then we had Mr. Stroudley’s Grosvenor 
on the London, Brighton, and South Coast line, to which 
all the above features were common, but the dimensions 
of the cylinders were enlarged to 17in. by 24in., the 
diameter of the driving wheels being reduced to 6ft. 9in, 
to obtain increased tractive force. Next Mr. Drummond 
a pupil of Mr. Stroudley, brought out on the North British 
line two new single-wheelers, named Glasgow and Berwick 
—Nos. 474 and 475, possessing the same main features 
retaining the Grosvenor’s cylinder diameter but reverting 
to the Bloomer class, 7ft. wheels. It will be noticed that 
these North British engines were practically identical 
with the Caledonian 123, except in size and in the absence 
of a bogie, which was wisely given to the newer loco. 
motive. No. 123 retained the 7ft. wheels, but had larger 
cylinders, 18in. by 26in., and expanded dimensions 
generally. The gradual development of the type from 
the original North-Western Bloomers—now extinct—is, 
however, unmistakeable. 

But the type is evidently not destined to perpetuation 
or further development on the Caledonian Railway, 
Indeed, No. 123 has now been taken off even the one good 
express each way she had run for some years, viz., 
9.15 a.m. ex Perth, 5.25 p.m. ex Aberdeen, and has been 
relegated to mere suburban work between Edinburgh and 
Glasgow. Nor has the type spread to other lines except 
in a limited degree. Perhaps one might be justified in 
regarding the rebuilt 7ft. 6in. singles on the North. 
Eastern Railway as, practically, enlargements of the 
Caledonian engine No. 123. And these are admirable 
engines, but there are only ten of them, and they are not 
being multiplied. 

Recognising the merits of No. 123 for fast work with 
light loads, Mr. M‘Intosh determined two or three years 
ago to fit her with a larger boiler, her original one being 
in his opinion too small to enable her to exert the full 
tractive power she ought to possess. His intention was 
to put on a boilerof the same size and type as that used 
on his new goods engines. I may remark here that had 
the bigger boiler been supplied, the engine would have 
been virtually quite a different one from the racer of 
1888. However, soon came the news that the bigger 
boiler could not be put on; there was no room for it on 
the frame, so No. 123 must be content with the limited 
boiler power which had enabled her to do the racing in 
1888. It may be worth while to point out that the 
weight of those racing trains of 1888 was only 76 tons, 
almost exactly the same as that of the engine and 
tender. I have often seen it stated as 77 tons, 80 tons, 
and 84 tons. But I have it in writing on the highest 
possible authority that the total weight behind the 
tender was only 76 tons, or 5} tons more than the record 
train of the race of 1895, but much less than half the 
weight of the wonderful “lightning” train run by the 
Dunalastairs in 1896—that leaving Carlisle for Aberdeen 
at 1.54 a.m. 

Various timings of No. 123 in her ordinary daily duty 
produced no striking results. Her work was good, but 
not at all exceptional. For several years past her daily 
task was to take from Perth to Aberdeen the express 
which leaves Euston at 11.50 and Perth at 9.15 a.m., 
reaching Aberdeen at 11.25, and to return to Perth with 
the evening express which leaves Aberdeen at 5.25, and 
arrives at Perth at 7.30, thus performing the journey of 
about 90 miles in exactly two hours’ actual travelling 
time. Incidentally, however, this included one of the 
fastest runs from Perth to Forfar at present shown in the 
time-tables, viz., 37 minutes for the 32} miles—Perth 
departure 9.15; Forfar arrive 9.52—or at the average 
rate of 52°7 miles an hour, the up train being allowed 
forty minutes with a much easier load. 

Here, again, rumour had plenty of attractive stories to tell 
of marvellous feats. It was freely and frequently alleged 
to be quite a common thing for No. 123 to do the Forfar- 
Perth run in 30, 29, and even 28 minutes, the last being 
at the average rate of 69°6 miles an hour from start to 
stop. As these stories seemed to me exceedingly im- 
probable, I resolved to testthe case for myself, and set at 
rest the question as to what No. 123 could really do in 
comparison with the coupled engines on the same line 
So I arranged with the Caledonian locomotive super- 
intendent to let me know when the engine was in her 
best trim and newly out of the shops, and this with his 
accustomed courtesy Mr. M’Intosh very readily did. 
may remark that I had to travel 450 miles to the starting 
point of the run—Perth. : 

Before starting from Perth, I took the opportunity of 
questioning the driver, John Traill, as to his experience 
of No. 123, and as to the truth of the various stories 
above referred to. He said that she was a good engine, 
and could go, but was deficient in boiler power. Had she 
a bigger boiler she could take that day’s train up the 
bank to Stanley Junction in fully two minutes less time 
than she would now be able to do it in. As for the 
reports about his doing the Forfar-Perth run in 30, 29, or 
28 minutes, he declared emphatically that there was 
“ not a word of truth in them, they were just passengers 
tales.” He stated that the best time he had ever made 
for that 32} miles run was 32 minutes, and that only once 
with a very light load. If he did it in anything less than 
34 minutes he considered it very good work. That was 
just what I expected. 

The weather for my test run was perfect, not a breath 
of wind stirred and the rails were dry as possible. The 
train from Perth was the 9.15 a.m. London-Aberdeen 
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sleeping-car express, which consisted of five eight-wheeled 
yehicles, including one sleeping-car, and reckoned at seven 
and a-half coaches, the aggregate weight behind the 
tender being eS ogre 112tons. Iappenda gradient 

rofile of the whole length of our journey. It will show 
exactly what duty had to be performed by the engine each 
way: 

Starting from Perth four minutes late, we soon began to 
experience the truth of what the driver had said as to the 
insufficient boiler power of the engine. Traill made her 
do her utmost, but he could not get out of the boiler 
more than was there, and when, on the blow-off becom- 
ing vigorous, he gave an additional notch beyond the 
point which his experience had taught him to be the best, 
a prompt drop in the pressure gauge was the response, 
and the lever was at once replaced in its previous position. 
Nevertheless, a very good run was made to Forfar, as the 
appended log will show :— 


Mis. chs. 


— aco, POR. dep. .. 9 19 4 
416... Tanearty .. ... ... PA ... 25 10 
ae Sea ee ay) ede 26 20 
7 18 ... Stanle Maat Hizey! Taner.  Cgueerinie 28 57 
1h) SS a an te Fee 33 14 
13 51 Woatelde ... «:. ... “a ass 35 30 
6 @. =: ome pee ae Bie 37 «27 
18 23 ... Ardler pets easck eae daha 39 «37 
20 42 LS ge I A mit 41 37 
24 53 Mos ash and, get 45 14 
26 67 Glamis Seton Sais ka a 47 12 
29-5 Kirriemuir... ... ... aa” aie 49 43 
31 «65 Former South Jd. 0. 99 «ss 51 30 
32 40 Lo ere eee §2 36 
dep. 56 
34-68 Clocksbriggs pass ... 59 42 
37-39 Auldbar _... i sa 1 2-83 
39 «36 Guthrie Of ... 5 22 
dep. 6 40 
41 38 Glasterlaw... ... ... pass ... 9 59 
14 64 OM rc iéve. wide ap. alias 13 10 
47 74 Bridge of Dun... ... arr... 16 8 
dep. 18 21 
60 47 TO i ke Se: 23 7 
dep. y | ae 
SS Whe Os a ic, ee, 32 28 
a. a ee as Tews 34 44 
59 19 ... Laurencekirk ... ... arr. ... 39° «(7 
dep. 40 10 
62 45 Fordoun ...  . ... pass 44 50 
66 39 Drumlithie tae yea ahr tees 49 8 
68 16 Newmill ... ... as 51 10 
73° 33 Stonehaven... ... arr. ... 56 29 
dep. ... 59 30 
78 21 Muchalls ... ... ... pass .. 11 6 4 
81 51 Portlethen... ... ... te Sete 10 10 
SAF - cc SR ce Ra ass oe. veg 13 28 
os ... Aberdeen(ticket plat- arr. ... 18 29 
form) dep. ... 20 29 
89 65 Aberdeen Station ... arr. ... 11 21 49 


It will be observed that No. 123 climbed the 7} miles 
to Stanley, much at 1 in 125, in 9 min. 53 sec., and then 
ran the following 25 miles to Forfar South, where steam 
was shut off, in 22 min. 33 sec. This was exceedingly 
smart work, averaging 66°5 miles an hour on a road 
practically level. Two or three times when there was a 
slight descent the speed rose to 70, 71 and 72°5 miles an 
hour respectively. That the engine was doing her best 
was evident. Traill handled her with great skill and 
judgment and watched her with the keenest attention. 
He drove with the regulator full open, the reversing lever 
being slightly shifted whenever an alteration of the 
gradient required it. He kept her at just blowing-off 
point and gave her all the steam she could use efficiently. 
— her remarkably steady for travelling on the foot- 
plate. 



































three were cut off, leaving our load, as in the morning, 7} 
coaches, or 112 tons. 
shown in the following log :— 





Mis. Chs. 

— .. Aberdeen ... dep... 5 25 50 
8 14 ... Portlethen .. ... ... pass ... 39 20 
10 31 DOOM cc) acs gph. Snes 41 42 
ll 44 EE 5 ac ce ae cae 42 42 
16 12 Stonehaven... ... arr. ... 47 57 

dep. ... 49 49 
21 49 Newmill eaniteu €12-a 
23 26 PENNS © x50 = xe) ge 2 56 
27 20 WM cD hac, , sade gale wee 6 31 
30 46 Laurencekirk ... ... arr. ... 10 2 

dep. .. 11 12 
33 62 Marykirk ... ... ... pass ... 16 13 
35 73 Craigo actin eee dear SO foes 17 58 
388 0 MANN 52. Saas ace age ee 19 50 
39 18 i ee ee 21 51 

dep. ... 24 10 
41 71 Bridge of Dun... ... arr. ... 28 50 

dep. ... 29 40 
45 1 an 34 40 
48 27 CS eb ise gee ee 39 43 
50 29 ey pe ame | | ae 41 40 
52 26 cise gtitins 43 59 
54 77 Clocksbriggs . ... 5, .. 46 29 
57-25 ee ee 49 29 

dep. ... 53 31 
60 13 Kirriemuir ie cade SIE Ces 58 18 
62 78 Gee nes ck,” eee eee 
65 12 Waa” ses Sous ng GE aed 2 7 
69 23 Mg cc ck bee 6 43 
71 42 Moosic “ine, ae | 8 49 
73 (77 Coupar Angus... ... ,,. ... ll 2 
76 14 WING. oo a, ge em 7 
78 39 ee | oe 15 19 
82 47 Stanley aie kere 19 5 
84 53 Strathord |. = 20 51 
85 49 a een ae 21 45 
89 65 POND vie. sed eee: cap Oey “2 


Here it will be seen that the engine again did excellent, 
butin no respect exceptional, work. To maintain as she 
did a minimum speed of 30 miles an hour with 150 tons 
behind, up the long banks of 1 in 91, 101, 102, &c., after 
starting from Stonehaven, was extremely creditable, as 
also was the passing of Newmill, 5} miles, in 11 minutes 
from the start at the foot of the bank. Subsequently in 
descending the gradients toward Fordoun and Craigie 
No. 123 showed her fieetness by attaining a velocity of 
82 miles an hour, or nearly 9 miles an hour faster than 
her maximum rate in her record run from Carlisle to 
Edinburgh. The run from Forfar to Perth was made, it 
will be noticed, in 32 min. 20 sec., or at the average rate 
of 60°3 miles an hour. 
from Kirriemuir Junction to Stanley—that is to say, 
before the falling gradient came in aid—occupied only 
20 min. 47 sec., representing an average speed of 65 miles 
an hour without any assistance from gravitation. This, 
too, is extremely smart work. I suspect that the descent 
from Stanley to the stoppage at Perth could have been 
made slightly quicker had the train not been some minutes 
before time. As it was we arrivedat Perth 4 min. 9 secs. 
early, having done the distance of nearly 90 miles from 


credit both on No. 123 and on her driver. 
But now let us compare these performances of No. 123 


stair class. 


33 min. 32 sec., with a load of 112 tons, in calm weather. 





with others over the same road by engines of the Dunala- | 


shipyard of the Newport News Company especially, as well 


The run to Perth was made as | 28 in that of the Union Ironworks, San Francisco, arrange- 


ments for lifting and transporting material and tools along 
the whole length of the building berths have been in use for 
several years, a description of which was given by Prof. W. 
F. Durand in his paper on “ Modern Ship and Engine-building 
Plant,” read before the International Engineering Congress 
in 1893, in Chicago. The raison d’étre of these arrangements, 


| of course, was more the lifting and transporting of the 

structural items of which the ships are built up—electric jib 
| and other cranes for this purpose being an essential feature— 
| but to a large and increasing extent the erections have been 
| utilised for suspending and supporting heavy machine tools, 


such as electric drills and hydraulic or pneumatic riveting 
machines. It has, of course, long been recognised that if 
proper means of suspending and carrying machine tools were 
once introduced, the great difficulty of providing a workable 
and efficient mechanical substitute for the manual duty of 
‘holding up”’—viz., keeping the rivet-head hard pressed in 
place while the operation of closing up was proceeding on the 


| opposite side of the plating—would be largely met, and in 


recent practice this has been realised. 
Two of the most notable schemes connected with the pro- 
vision of lifting and transporting facilities on a large scale 


|in this country are those adopted by Messrs. Swan and 


| Belfast. 


Hunter, on the Tyne, and Messrs. Harland and Wolff, of 
The immense and elaborate covered-in building 
sheds at the yard of the former firm were undertaken, it is 
generally understood, in consequence of Mr. Hunter having 
satisfied himself by personal inspection and inquiry that the 
results obtained by the Newport News Shipbuilding Com- 
pany justified such an outlay. The whole arrangement was 


| ably worked out by Mr. Hunter, assisted by Mr. F. Caws, of 
| Sunderland; and while chiefly found of advantage as an aid 


to the handling of material required in the construction of 
the vessels built within it—for which purpose electric jib 


| cranes of a somewhat similar type to those in the American 


yards referred to have been fitted—and as enabling work to 
proceed on a vessel irrespective of weather, &c., it also 
justifies itself on the score of enabling hydraulic and other 
machine tools to be held to their work all over the vessel. In 


| the case of Messrs. Harland and Wolff the provision of such 


features has, as is now well known, taken the form of a 
running gantry, spanning the berth at a good height, travers- 


| ing it throughout its length, propelled by hydraulic power, 
| and carrying hydraulic riveters and punches, electric drills, 


| rivet-heating hearths, lamps, &c. 


Also, the distance of 223 miles | 


Aberdeen in 2 h. 0 min. 1 sec. to be very precise, includ- | 
ing all delays, having had a load of 150 tons for nearly | 
half the distance. The performance undoubtedly reflected | 
| serve as a template for drilling the others. 


By means of this mam- 
moth appliance, and the machine tools it carries, the heavy 
plates—weighing from 2 to 34 tons each—and bars of which the 
great White Star liner was constructed, were not only lifted 
and transported to their respective places, but were there 
securely riveted. 

Over 1,700,000 steel rivets altogether were used in binding 
the structure of the Oceanic, and along the sheer and at the 
bilges of the vessel, where the plating was doubled, and also 
along the whole length of the keel, rivets of an abnormal 
size were used. The keel rivets are 1jin. diameter, many of 
them being Tin. long and of 3}1b. weight. Many of the 
rivets in the sheer and topsides were only a little less formid- 
able, and altogether, in the topsides, bilges, keel, and else- 
where, as many as 72,000 rivets were closed by machine. In 
the topsides the rivets were finished off outside with a snap- 
head, and, as seen in the finished ship, these, far from being 
unsightly, appear to the trained professional eyesomany beauty 
spots. The holes for receiving these rivets were drilled or 
rimered electrically through the several thicknesses of plating. 
One thickness, having been previously punched, was made to 
All the hydraulic 
gear for propelling the gantry and for suspending the tools, 


| as well as the tools themselves, was made by the well- 


No. 128 ran from Perth to Forfar, 32} miles, in | 


ti f hydrauli 1: iveting, 
One of the Dunalastair class ran the same 324 miles in | eS ee See 


known hydraulic engineers, Messrs. Fielding and Platt, of 
Gloucester. 

This firm are now not only devoting themselves to the pro- 
but recognise that 
for working portable riveters in the open air—especially 


' 80 min. 51 sec. with the same load, and in 81 min. 15 sec. ' where there is liability to severe cold—tools actuated by com- 
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CALEDONIAN RAILWAY SECTION 


Steam was shut off at Forfar South box, and we made 
a quick stop, pulling up at the Forfar platform in exactly 
33 min. 32 sec., from the Perth start, or at the average 
rate of 58°2 miles an hour. An excellent performance, 
but not quite quick enough either for the Aberdeen racer 
or for the “ Lightning ” train, which was timed to make 
the run in the even 82 min., and several times did make 
it in less than 81 min. . 

After Forfar came a series of short runs generally 
calling for little remark, excepting that descending the 
bank toward the Bridge of Dun, a speed of 75 miles an 
hour was attained. At Dubton we picked up an addi- 
tional vehicle, a six-wheeler, making the total load 8} 
coaches, or 125 tons. The succeeding bank was briskly 
climbed, the speed never going below 53 miles an hour. 
Again, in ascending the incline toward Drumlithie—see 
gradient profile—the speed kept up steadily to 52°8 miles 
an hour. After Stonehaven we made another spurt. 
and again got up to 75 miles an hour, but lost some time 
by a check at Ferryhill, so that we took 18 min. 69 sec. 
for the 16 miles to the Aberdeen ticket platform, that 
absurd and irritating remanct of the dark ages of railway 
history. However, we drew up in the fine Aberdeen 
terminus at 11.21.49, or 8 min. 11 sec. before time. 

Returning the same evening, we started from Aberdeen 
with a more substantial load, reckoned as 10} coaches, or 
about 150 tons. This we had as far as Dubton, where 


with a load of 140 tons and a heavy side gale blowing. 

No. 123 ran from Forfar to Perth, 32 miles, in 
32 min. 20 sec., with a load of 112 tons. 

One of the Dunalastair class did it in 31 min. 34 sec., 
with a load of no less than 233 tons. 

The principal dimensions of No. 128 are as follow :— 
Cylinders, 18in. by 26in.: diameter of driving wheels, 7ft.; 
total heating surface, 1053 square feet; steam pressure in 
boiler, 150 lb.; weight of engine loaded, 41 tons 18 cwt.; 
adhesion weight, 17 tons; weight of tender, 33 tons 9 cwt. 
A full page illustration appeared in THe ENGINEER of 
August 20th, 1886. 








MACHINE RIVETING IN SHIPBUILDING. 


THE old-standing problem of utilising portable machine 
tools for riveting the shells of ships has been greatly advanced 
towards solution within recent years, both by reason of the 
efforts of the machine toolmakers to provide tools of en- 
hanced portability and efficiency and the enterprise and 
skill of shipbuilders in providing capable and practicable 
means for holding the tools to their work, and for transport- 
ing them to the seat of operations. In America, perhaps 
more than in this country, _ attention has been given by 
pg to devising and erecting both stationary cranes 
and hoists and travelling gantries carrying jib and travelling 
cranes, actuated both hydraulically and electrically. In the 
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pressed air are very convenient and trustworthy, and they 
are now introducing tools and plant worked on the pneumatic 
principle. In America this system, owing to the severe 
climatic conditions in many places, has received greater 
attention, and more extended adoption, than in this country. 
Indeed, in a paper recently read before the American Society 
of Naval Architects and Marine Engineers, by Mr. W. J. 
Babcock, manager of the Chicago Shipbuilding Company’s 
yard, it is claimed that by the use made of pneumatic tools 
in that yard, and the special devices for holding them up to 
their work, the problem of machine-riveting of ships’ hulls 
has been entirely solved. Referring to the paper on shipyard 
appliances, read before the Engineermg Congress at Chicago, 
in 1893, by Prof. W. F. Durand, in which it was said, 
“« Among the various mechanical aids which would be of dis- 
tinct value to the shipbuilder, few would stand higher or be 
more acceptable than one which would efficiently replace the 
ship-riveters’ gang,” Mr. Babcock says that “‘as the result 
of three years’ constant experimenting, into which the Chicago 
Shipbuilding Company was forced by the unreasonable 
demands and frequent strikes of its riveters, the problem 
has been entirely solved. We are able to drive every rivet 
in a ship by power machines, operated by unskilled labour, 
and in the last ship we have built over 250,000 rivets have been 
so driven out of 340,000. But that our air capacity was insuffi- 
cient, the proportion would have been greater.” Mr. Babcock, 
in the course of the paper above referred to—which we repro- 
duced in full on page 147 of our impression for February 10th 
last—goes into the practical details of the machines and 
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special devices by which this notable work has been achieved. 
The same gentleman read a paper on “ Portable Pneumatic 
Riveters for Shipbuilding” at the recent meeting of the 
Institution of Naval Architects. The capability of the 
tools to which his papers refer, however, will be prac- 
tically demonstrated in actual work in many of the ship- 
yards of this country shortly. The Chicago Pneumatic Tool 
Company—whose representatives in this country are Messrs. 
Taite, Howard, and Co., of Queen Victoria-street—is now 
sending across the Atlantic a portable gasoline compressor 
and complete pneumatic riveting plant, for riveting decks 
and shells of ships, as well as two practical operators to 
work the plant, in order to demonstrate the capabilities of 
these tools. Amongst the tools will be some hand pneumatic 
riveting hammers and pneumatic holders-on, capable of 
closing lin. hot rivets; also pipe frame riveters capable of 
closing up to ldin., deck riveters, and a number of the 
latest pneumatic caulking and chipping hammers and pneu- 
matic drills. The plant will arrive in Glasgow about the 
first week in April, and the makers are arranging with many 
of the principal firms to have it in use in their works for a 
short period entirely free of charge. The whole plant will 
be mounted on a trolley and put into the several yards with- 
out any trouble or expense to the firms, and will be operated 
by the workmen from America. The hull riveter, the last 
machine referred to in the paper by Mr. Babcock already 
referred to, was developed in the yard of the Chicago Ship- 
building Company, of which he is the manager, only last 
summer, and has hardly yet been put upon the market, or 
had a fair trial as to its capacity. However, on the last 
ship the company completed last year—a sailing tow 
barge of 3804 gross tons register; dimensions, 376ft. in 
length by 48-2 beam by 22-4ft. depth—as many as 74,493 
shell rivets jin. and lin. diameter, were driven by the 
machine at an average cost of 2-96 cents each, against 51,306 
rivets by hand—piecework—at 3-99 cents each; and this 
notwithstanding the novelty of the machine, the unfamiliarity 
of the men with its handling, and, at times, a lack of air 
supply. The best day’s record for one gang was 430 rivets 
gin. diameter, which, at the ruling piecework rate of 3} cents, 
would have cost 15°05 dols. by hand. For this work the 
day’s wages of the gang of three—riveter, holder-on, and 
heater boy—amounted to 5 dols., and all other expenses to 
less than a dollar more, or an average per rivet of under 
1} cents. In the whole ship, inside and shell-work both, 
250,194 rivets were driven by power, at an average of 
2°18 cents each, and 89,948 by hand, at an average of 
4:40 cents each. The Chicago Shipbuilding Company are 
now installing a new compressor to furnish 3000 cubic feet 
of free air per minute ata pressure of 125lb. The present 
capacity of the plant is only S00ft. at 1001b., but the uses 
of air are developing rapidly, even in other directions than 
riveting, though that alone would justify the outlay. All 
the caulking and reaming, and much drilling done by the 
company, are accomplished by air power. 








THE JAPANESE PROTECTED CRUISER KASAGI. 


Tue Japanese protected cruiser Kasagi was built at 
Philadelphia and armed at Elswick. She has an armoured 
steel deck, 2in. thick over the flat, and 4}in. over the slopes, 
and she is of the following dimensions .—Length between 
perpendiculars, 396ft.; beam, 49ft.; draught, 17ft. 7in.; dis- 
placement, 4760 tons ; indicated horse-power, 15,500 ; 
224 knots speed ; two propellers; and she has cost £205,200. 
Her armament comprises two Sin. quick-firing guns, ten 
4-Tin. quick-firing guns; twelve quick-fire 12-pounders, and 
four 24-pounder quick-firing Japanese gunsin thetops. She 
carries five torpedo tubes, all above water, one of which is at 
the bows of the vessel, and twenty-five torpedoes are con- 
tained in the torpedo racks on board, as the unit for ordinary 
service. The bodies of these torpedoes are carried in cases or 
racks of steel wire netting, which is an excellent arrangement, 
and preserves the rudders and propellers from all possibility 
of accident. The extreme coal capacity of the bunkers of the 
Kasagi is 1020 tons. She had, however, only about 550 tons 
on board when we visited her, 450 tons of which had been 
taken in the day before in nine hours. She was fairly “light” 
in the water, and her full weights, except a portion of the crew, 
were on board. It is assumed therefore, that her coal capacity, 
at normal draught, would be about 600 tons. This is good for 
so small a vessel. 

One distinguishing feature in the Kasagi is the absence of 
wood everywhere ; decks—excepting the upper ones—partitions 
of cabins, sides and treads of companion ladders, ceilings of 
cabins, and nearly all other features which in ships have been 
immemorially constructed of wood, are here found to be of 
steel or some other metal. The captain’s saloons are ceiled 
with embossed steel, excessively thin and yielding to the 
pressure of the hand. Thestamped and embossed ornaments 
give these apartments a very elegant appearance. The spokes 
and rims of the steering wheels are all of gun-metal. The men’s 
mess tables are about the only articles which are made of 
wood, but the seats upon which the men sit at meals are sheet- 
steel boxes, with steel lids, in which their kits—mess gear, 
&c. &c.—are kept. To prevent discomfort, each man is 
allowed a little loose board to place upon the top of his box- 
seat. These would be heaved overboard in action. In the 
officers’ lavatories there are capital enamelled baths, wash- 
stands, and other articles, but all are of metal, not a scrap of 
wood being observable anywhere. 

The artificers’ workshop is very complete, and three good 
sized lathes, together with drilling machines, and other 
machinery, all worked by steam, are fitted; but we observed 
everywhere an absence of spare parts and stores. The conning 
tower of the Kasagi is differently constructed from those on 
board British war vessels. The top, instead of being. remov- 
able, so as to afford a look out all round, is attached to the 
sides, and horizontal slits only are left for taking observations. 
This is possibly a wise arrangement, for there is always a 
chance of the cover of our conning towers being lifted off by 
a blow from a large projectile. There appeared to be no 
voice-tube exchange stations on board. Mouthpieces of 
tubes, extending to almost every position, are fixed within 
the conning tower itself. The arrangement of anchorsis curious, 
two being on beds upon the port side and one upon the star- 
board, vice versé to the plan or board our vessels. 

The armament of the Kasagi is her remarkable feature. 
Whichever way we look at the question, it certainly appears 
an anomaly that our Niobe, of 11,000 tons displacement, 
should carry no weapon of even approximately equivalent 
potency to the 8in. quick-firer of the Japanese cruiser of 
4760 tons--assuming that the latter has been judiciously 
armed, which, however, is begging the whole question. The 
8in. guns, two in number, are mounted fore and aft upon 








the forecastle and poop, within very large and roomy steel 
hoods, 4}in. thick. They are capable of containing, each, 
almost a whole gun’s crew of the medium-sized wiry 
Japanese blue-jackets. In rear of each gun position is the 
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could be carried in the magazines, but it is possible that the 
question may not have been fully understood. It appears a 
very extraordinary amount to maintain in the magazines 
even in the eventualities of war. z 
The totals of the weights of ordinary ammunition would 
be as follows :— 
Two Sin. quick-firing guns, 200 projectiles, say .. 50,000Ib.) 
Charges with metal cylinders, say .. .. .. .. 15,0001b, } 
Ten 4‘7in. quick-firing guns, 2000 projectiles, say 3 
Charges with metal cylinders, say .. .. .. .. 40, . | 
Twelve 12-pounder guns, 3600 projectiles, say .. 2 ; 
Charges with metal cylinders, say .. .. .. .. i lo 
Four 2}-pounder guns, 1600 projectiles, with 
CS | = Sh? he 
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6,000 Ib. 


| Or, roughly, with blank and saluting ammunition, about 
| 120 or 130 tons. And on active service this quantity would 
| be doubled. 


The mountings and shields of the 8in. quick-firers aro 


| rotated by electric motors, and it is said that the whole of 


| the arc of 270 deg. could be passed over easily in one minute, 


| Elevation is also accomplished by a small motor. 
| movements can, however, be carried into effect by hand and 
| hand-gear wheels, which worked with the utmost ease and 
| smoothness, and were in action during the occasion of our 


8 inch QF Gun 


with 4% inch Steel 


revolving Hood 





Gun firing round Arc 
of 270° 





| 
TRAMWAY FOR AMMUNITION 


| 
circular mouth of an armoured hoist leading down to the | 
magazines. It projects slightly out of the deck, and has a | 
semi-spherical solid steel cap to cover it, which opens and | 
shuts. When open the ammunition hoist is seen, which 
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visit. The opening and closing of the breech was effected 
by a hand wheel between the breech and trunnion axis; four 
rounds can be fired in 64 seconds. 

The appearance of the Kasagi did not impress us favour. 
ably. The large projecting sponsons, two heavy guns and 
mountings fore and aft, weighing each over 30 tons, gave us 
the impression of far too much topweight. Perched, as the 
latter were, upon the poop and forecastle, with 30 tons weight 
so close to the stem, and three anchors besides, to say nothing 
of chain cables, &c., we should say that the Kasagi would 
plunge and make very bad weather in a heavy sea. And the 
proximity of the broadside guns to one another is so remark- 
able that there would be hardly room to work them. It cer. 
tainly does seem singular that a vessel only 400 tons superior 
in displacement to the Fox can carry an armament so im. 
mensely superior in weight of metal and in actual numbers, 
the following being a comparative statement :— 

Fox. Kasagi. 
Two 6in. quick-firers Two 8in. quick-firers, 
Eight 4°7in. a a we. co ee ee Zs 
Eight 6-pr. ne Pe Twelve 12-pr. 
One 3-pr. - re Le Four 2}-pr. a 

This, too, is independent of the question of coal capacity 
and engine power. The Japanese cruiser is better off by 
50 per cent. as regards the first item. As regards the second, 
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works on endless chains over a roller at the top, and runs 
out the cartridges—in cylinders—and projectiles, on to a 
loading tray. Asmall gun-metal tramway on the deck runs 
past the hoist, and from each extremity of the gun’s possible 
arc of training. It has trolleys on it for conveying the pro- 
jectiles to the various loading positions, and the lines have 
loops for the full and empty trolleys to pass one another 
as shown in the sketch above. 

The Sin, gun fires an armour-piercing shot of 2501b., and a 


common shell of 2201b.,so that the tramways and trolleys | 
| engines and boilers working up to 15,500 indicated horse- 


| power for a vessel of 4760 tons, or coal bunker capacity of 


are a necessity. The gun weighs 18 tons, and the mounting 
11 tons, so that the whole revolving weight is 30 tons. 


The 4°7in. quick-firing guns, which are on either broad- | 
| at least 15 or 16 per cent. of the whole. 


side, as seen in the profile, have also good-sized steel shields 
4hin. thick, and are sponsoned out, so that the forward and 
aft pairs can point directly ahead or astern, according to their 


position in the ship, with an arc of training of 130 deg., | 
possible solution of the enigma—for an enigma it cer- 


The forward | 
pair is casemated. Armoured tubes protect the ammunition | 
en route from the magazines, and a hatch, covered with an | 


whilst those between have an arc of 100deg. of training. Of 
course the shields thin off towards the rear. 


armoured circular cap, somewhat similar to that employed 


for the 8in. guns, surmounts the hoist for ammunition and | 
We should have mentioned that all the ammuni- | 


projectiles. 
tion hoists are worked by electric motors, which actuate an 
endless chain at the side. 

The 12 pounder guns have lighter shields, and they occupy 
intermediate positions between the 4‘7in. quick-firers, with 
the exception of the forward and after pair, which are within 
casemates of stout steel plating beneath the forecastle and 
within the captain’s saloon respectively. The ammunition 
for the 12-pounders is also brought up by an electric hoist, 
through an armoured tube, and opens by a large hatchway 
into a small, armour-protected square deck-house beneath 
the poop deck. This is an excellent arrangement for protect- 
ing the 12-pounder ammunition until it arrives on deck, 
from thence it is served to the guns. 

Four 24-pounder Japanese quick-firers are in the tops. 
These are similar to the guns of the Takasago, already de- 
scribed in the columns of Tue EnGInrER. They have large 
shields of a different shape from those employed in British 
tops, but somewhat similar to those of the broadside 
12-pounders, only smaller and lighter, of course. 

The unit of ammunition carried for the guns of this vessel 
on ordinary service is as follows:—100 rounds for each 
8in. gun, 200 rounds for each 4°7in. gun, 300 rounds for 
each 12-pounder, and 400 rounds for each 24-pounder. These 
units are doubled when the ship is despatched on war service. 
We were told that the whole of this quantity of ammunition 





there is a difference of no less than three knots in favour of 
the Kasagi. 

Wherein, then, do these vessels differ? We believe that a 
solution might be found by examining the framing, scant- 
ling, double bottom, and, more than all, the skin plating of the 
new ships. Sir W. H. White puts down the following per- 
centages of the whole displacement as distributed over the 
weights of a fast protected cruiser of this type :—Hull, 38 ; 
propelling machinery and coals, 35; protective material, 16 ; 
armament and equipment, 11. But he had not in view 


1000 tons, or armament and equipment which, must absorb 
Yet it is clear that 


if all these extraordinary weights are present, the percentage 


| of 38 for the hull must have been seriously discounted in 


the designing of the Kasagi. We merely offer this as a 


tainly is. 








Tue ENGINEMEN’s Diseute.—We understand that a conference 
between the colliery owners and the joint committee representing 
the Derbyshire miners and the Derbyshire and Nottinghamshire 
Enginemen and Firemen’s Union was held recently in Chesterfield. 


| Both sides were fully represented, and the following resolution was 
| signed by the representatives of both parties :—‘‘ That this meeting 


of colliery owners and enginemen, having discussed the demand 


| of the enginemen for reduced hours, resolves that the notices 


be adjourned, and that each case be considered on its own merits 
by individual owners and the men and their representatives.” This 
resolution was subsequently also agreed to by the men. 

Royat InstiruTion.—The following are the lecture arrange- 
ments after Easter at the Royal Institution :—Professor J. Cossar 
Ewart, three lectures on “‘ Zebras and Zebra Hybrids ;” Professor 
Silvanus P, Thompson, two lectures on ‘‘ Electric Eddy-Currents 
(the Tyndall Lectures) ; Professor W. J. Sollas, three lectures on 
“Geology ;” Professor Dawar, three lectures on the < Atmos- 
phere ;” Mr. Lewis F. Day, three lectures on ‘‘ Embroidery ; Pro- 
fessor L. C. Miall, two lectures on ‘‘ Water Weeds ;” Mr. Louis 
Dyer, three lectures on “‘ Machiavelli ;” Mr. W. L. Brown, two 
lectures on “To Iceland in Search of Health ;” Mr. Edgar F. 
Jacques, three lectures on the ‘‘ Music of India and the East, and 
its Influence on the Music of Europe ” (with musical illustrations). 
The Friday evening meetings will be resumed on April 14th, when 
a discourse will be delivered by Professor A. W. Riicker on ‘* Earth 
Currents and Electric Traction.” Succeeding discourses will pro- 
bably be given by Dr. F. W. Mott, Professor C. A. Carus Wilson, 
Dr. Wy. J. Russell, Professor T, Preston, The ie Rev. the Lord 
Bishop of Bristol, Sir William Martin Conway, Mr. H. G. Wells, 
and other gentlemen, 
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INSTITUTION OF NAVAL ARCHITECTS. 

Tue proceedings commenced on Thursday morning, 
the 23rd, by the reading of a paper on “ The Logical 
Arrangement of the Motive Power of Warships,” written 
by Commodore G. W. Melville, Engineer-in-Chief U.S. 
Navy. The conclusion of this paper appears in our columns 
this week. Unfortunately the author of the paper could 
not, owing to pressure of work at home in America, be 
present personally at the meeting ; so the paper was read 
by Lieutenant Morton, a brother officer. This was much 
to be regretted, as Lieutenant Morton was not in posses- 
sion of any of the facts or data upon which the various 
opinions in the paper were grounded; hence no replies 
of value could be given to questions which arose during 
the course of the discussion. Commodore Melville's 
paper commenced by alluding to ‘‘a set of tables’ which 
had been prepared, ‘‘ showing the power required to drive 
a vessel of a given displacement at a given speed,” 
framed from “data gathered from the results of about 
two hundred trials of nearly as many ships.” The tables 
did not, however, accompany the paper, nor did the 
names or any description of the two hundred vessels. 
The entire scope of the writer’s argument, from start to 
finish, was to advocate the system of triple-screw pro- 
pulsion, and to show how, in his opinion, the most 
economical and efficient arrangement of propelling 
machinery for this system should be carried out. 

After a few words from Mr. Saunderson, of Newcastle, 
who said that he had some years ago made experimental 
trials of the three-propeller system, with varying propor- 
tions of power between the centre and wing engines, Mr. 
Seaton remarked that the paper was well written and 
especially interesting, and that the Institution was indebted 
to Commodore Melville for the pains he had taken to 
think out the subject. But he considered that the argu- 
ments in the paper contained too much special pleading. 
The Commodore certainly made out, from his own point 
of view, a good case for the triple-screw system, but he 
did it by minimising the disadvantages which were in- 
separable from it. He wondered why triple screws had 
not been adopted in Great Britain? But he, Mr. Seaton, 
could say that the system had been tried more than 
forty years ago. Duringthe Russian war a steam vessel, 
with a single screw, was found to be deficient in speed, 
and two other supplementary screws were added, one 
on either side, but the results were unsatisfactory. Since 
then further experiments had been made with triple 
screws, but they had not been found to answer. Mr. 
Seaton thought that the figures as to the estimated 
‘**economy” obtained by triple screws were very big 
indeed. But he had no means of ascertaining how those 
figures had been obtained. A difference of 20 per cent. 
between the performances of single-screw and triple-screw 
vessels of equivalent engine power was surprising. 
It would be interesting to know the data upon which the 
figures rested. As regarded the advantages which Mr. 
Melville attached to the addition of the extra men who 
would be carried in triple-screw vessels, Mr. Seaton 
observed that the same advantages would obtain upon a 
twin-screw war vessel. He did not agree with the writer 
of the paper as to the extra security which would be 
gained by triple-screw vessels whilst ramming, or being 
rammed, by the fact of the screws being smaller, or more 
covered by the shape of the ship. He thought that either 
class of ship would have its propellers protected in this 
respect. But Commodore Melville was in error in saying 
that twin-screw vessels were liable to race their pro- 
pellers when rolling. This was not found to be so; in 
fact, not so much racing occurred as with single screws. 
What the paper proposed was an auxiliary engine power 
for cruising at low speeds. Now, forty years ago the 
system of applying auxiliary engines of limited power to 
sailing vessels was thoroughly tested and found bad. It 
was necessary either to raise the screw when the vessel 
was sailing, or to uncouple the engines, so as to let the 
propeller revolve freely. But it was often found—notably 
with the Royal Charter as an illustration—that just as 
the engines were coupled for steaming, a fine breeze 
sprang up, and the engine power was then superfluous. 
He could not altogether follow the remarks in the paper 
as to the number of cylinders being reduced in triple- 
screw ships. They fairly puzzled him. He thought also 
that in the paragraph on the intricacy of piping plans, the 
author had minimised far too much the extra difficulties 
that must arise with triple-screws. He agreed, how 
ever, with Commodore Melville as to the advantages of 
the application of electric energy for operating auxiliaries. 
It was a safe system. He also agreed with the opinion 
that, if triple screws were to be employed—and the 
exigencies of the future might demand this—that the 
central set of engines should be the most powerful. The 
subject was highly important, and the paper valuable. 

Professor Biles said that in 1891 he read a paper about 
United States warships before the Institution. At that 
time the two new vessels which were mentioned so pro- 
minently in the paper, were projected. They were then 
called ‘ pirates,” as they were designed to prey upon an 
enemy’s commerce. Subsequently, these ships had been 
promoted to be armoured cruisers. It was clear, how- 
ever, that these two ships were built for special purposes, 
and general conclusions could scarcely be drawn from 
their performances. So far as could be judged from 
recent experience, the ‘‘ summaries” given at the end of 
the paper could not as yet wholly apply to the war 
vessels of the United States. In arriving at the con- 
clusions which he had so specifically laid down, Com- 
modore Melville must therefore have assumed certain 
resistances of hulls from models. He could hardly accept 
such conclusions as satisfactory. The statement in the 
paper that ‘the number of revolutions would be limited 
by the propeller” certainly required to be explained. 

Sir W. H. White said that he had been interested in 
this subject for twenty years. Twenty-one years ago he 
strongly recommended twin screws in a paper read before 


the Institution. Public criticism was very hostile, and 
the newspapers did not approve of the recommendation. 
Nevertheless, he had kept an open mind without pre- 
judice. To-day he thought that the results justified his 
recommendation. He still desired to keep an open mind. 
He found fault with the paper; it contained very few | 
facts, but much opinion and argument. He asked, Could 
these mere opinions and arguments be accepted as 
convincing? Were they so? He thought that for the 
analysis of so important a statement upon the subject of 
steamship deficiencies we wanted a great deal more 
matter than we got here. In detailing the ‘‘ two hundred 
trials of nearly as many ships,” he should like to ask how 
many of these 200 ships were twin-screw vessels? He 
imagined that very few of them were so, or the results 
of the data obtained would have been different. Clearly 
he (Sir W. H. White) had an immense amount of in- 
formation confided to him as regarded the trial of 
ships and their results; but, unfortunately, he knew 
a great deal more than he could say. He had the 
results of many steamer performances, upon which 
he could base his own opinions as to the advan- 
tages or disadvantages of certain systems; but these 
performances were confided to him under conditions of 
absolute secrecy. He did not confine his remarks now 
to the question of the proportions to be observed between 
wing-screw speed and centre-screw speed, but he viewed 
the whole question broadly. Could we accept the argu- 
ments in the paper without the support of detailed 
evidence? He asked for information upon all these heads. 
What was this ship quoted, of 12,000 tons, 22 knots, and 
24ft. draught? Certainly not the Minneapolis, for she 
was only of 7375 tons displacement. He would under- 
take to produce or design such a twin-screw ship as 
Commodore Melville says is impossible. He feared that 
the writer of this paper had not that complete acquaint- 
ance with model experiments that we have the 
opportunity of obtaining at Haslar. He fully agreed with 
the principle that experiments with ships confirm the 
results of experiments with models ; but he thought that 
a more perfect experience of the working of model 
experiments would give enlarged respect for them. He 
said nothing as to the attitude of the Admiralty 
towards the introduction of triple screws, nor would 
he intimate whether the views held were favourable 
or otherwise. But he might mention that the 
question was gone into thoroughly some years ago. 
There was an important point which Commodore 
Melville had not alluded to. With triple screws they 
could not divide the shell and ammunition-rooms, so as 
to place them fore and aft, an essential feature with the 
approved disposition of the main armament. There 
would be no room aft to do this with triple screws and 
triple sets of engines. These questions must be looked 
at from all their aspects, not in respect of one or two 
advantageous or disadvantageous circumstances. 

Here we may usefully allude toa point which Commodore 
Melville treated very lightly, but which is of great import- 
ance, viz., the alteration which would have to be effected 
in the stern-post castings of our battleships in the event 
of triple-screw propulsion being applied. 
one of the “‘aspects’’ which Sir W. H. White had in 
mind. We engrave here a sketch of the stern-post 
and stern-post framing of the London. It will be 
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seen that were a central propeller to be applied to 
battleships of the London or analogous types now 
building, that the positions of the stern-post casting, 
of its framing and skin, which are so contrived as to 
receive the wash from both of the twin screws, and of 
the great gap cut away from the dead wood to facilitate 
the ship’s turning, would be all so materially affected or 
modified, that the efficiency of steering, turning, and 
other functions might be seriously impaired. We have 
just succeeded in arriving at a satisfactory arrangement 
of stern-post, rudder, and twin propellers; to alter it 
all without sufficient motive for so doing is clearly un- 
advisable. 

Sir W. H. White thanked Commodore Melville for his 
important paper, which must have encroached largely on 
his valuable time; but he had given no figures. If 
accessible, the Institution would like to see them. The 
time might possibly come when circumstances would 
render it desirable to employ triple, or even multiple 
screws; but, under existing conditions, he could not 
admit that the time had actually arrived. 

Mr. George Quick, R.N., thought that for fighting 
purposes the triple-screw ship was the ship of the future. 
The value of such a system in long rapid cruises, during 
circumstances of emergency, might be of great import- 
ance to the ship. Say, for instance, in a rapid voyage to 


It is clearly | §' 


ever might be its power. In a disaster to one engin 
during war the effect would be similar. . 

Lieut. Morton said that he could not answer categori- 
cally all the points which were raised, nor give the 
data required, but assured the meeting that Commodore 
Melville wrote that he was in possession of all the facts 
which supported his argument. He felt sure also that 
the Commodore would gladly lay this data before the 
Institution. It would be well to wait for his remarks on 
the reading of the paper before forming any judy. 
ment, The new battleships would use five cylinders 
in the central screw engines, and four cylinders 
in each of the wing engines. Adverting to this state. 
ment, it is possible that Commodore Melville, in 1ey. 
tioning only eight as the number of cylinders required 
for the new U.S. battleships with triple screws, forgot 
the central set of engines altogether. This might 
explain the difficulty which puzzled Mr. Seaton. Lieut, 
Morton said that figures had been left out of the paper 
because they would have made it such dry reading. [), 
the United States economy was always aimed at during 
cruising speed, not during full speed. The Institution 
might rest assured that full particulars and facts would 
be supplied in writing later on. 

The two papers which followed this discussion were of 
a highly mathematical character; they were entitled, 
“The Stresses at the Discontinuities in a Ship's Struc. 
ture,” by Mr. J. Bruhn, Member; and “On the Ad. 
vantages of Using Tchebyscheff’s Rule in Association 
with the Integrator to Obtain Cross Curves of Stability,” 
by Mr. C. I. Munday, Member. ; 

At the evening meeting on Thursday Mr. Charles H, 
Haswell continued his ‘‘ Reminiscences of Early Marine 
Steam Engine Construction and Steam Navigation in the 
United States of America from 1807 to 1850." This 
paper we shall give next week; and Mr. J. T. Milton 
read his paper on ‘Steam Pipes,”’ which we printed last 
week on pages 294—296. 

After a few remarks by Sir John Durston on this paper, 
Mr. Seaton discussed the question of the use of bronzes 
and gun-metal at the high temperatures consequent on the 
increase of boiler pressure. He had grave doubts as to the 
behaviour of such alloys. Taking, for example, a steam 
pressure of 300 lb. on the square inch, the correspond- 
ing temperature is about 420 deg. Fah. The melting point 
of tin is about 440 deg., and he was afraid that continuous 
exposure to a temperature of 420 deg., at which tempera- 
ture tin is plastic, would cause this metal to sweat out of 
the alloy and weaken it. He said four years ago that 
copper pipes ought never to be used on board ship, and he 
again repeated this statement. A communication was 
then read by the secretary from Mr. A. T. Orr, who, 
speaking of the London and North-Western Railway 
Company’s boats running between Holyhead and Dublin, 
said that they very rarely had failures of their steam 
pipes, but occasionally they had trouble with them near 
the flanges—a difficulty got over by the use of stufting- 
boxes. Channel steamers were subjected to very severe 
trials in every-day work. Steam was continually being 
got up. In fact, inordinary runninga boat would have to 
et up steam twenty-six times to do 1800 miles. He 
feared that with iron or steel pip2s there would be 
frequent trouble owing to corrosion. 

Mr. List said that the failure of copper pipes at the 
flanges was very common. The defect developed usually 
when the steamer had been standing for some time. l’or 
a long time he had been considering the question of 
wrought iron pipes, and now used nothing else. They 
were titted with cast steel tlanges and were lap welded, and 
he had experienced practically no trouble with leaking. 
He placed a diagram on the wall showing an arrange- 
ment of steam pipes in which expansion had been most 
carefully provided for, and this diagram he explained, 
showing how he had employed stuffing-boxes in this 
connection. With regard to corrosion, Mr. List said that 
he had found none. On taking down some pipes which had 
been in use for three or four years he had found a slight 
brown deposit but no corrosion. As regarded annealing 
copper pipes, he agreed with Mr. Milton, and he regarded 
large copper pipes as dangerous, and not nearly so satis- 
factory as those made of iron or steel. Wrought iroi 
pipes—as pipes—were cheaper in initial cost than copper 
pipes, but when one came to consider the question of cost 
of stuffing-boxes, &c., there was not much to choose 
between the prime cost of the two, and he much preferred 
the iron. Mr. Seaton had raised the most serious ques- 
tion of the effect of heat on alloys. He thought an alloy 
consisting of iron and zinc might be found useful. Re- 
ferring to Mr. Orr’s communication, he said that he 
thought Mr. Orr must be under some misapprehension, 
as there would be no trouble with corrosion in iron or 
steel pipes. 

Mr. Taylor said that he had a great deal to do with 
the original introduction of triple-expansion engines on 
board ship, and as long ago as 1882 he was afraid of copper, 
and put wrought iron pipes in a boat which went to sea 
in that year for the first time. Sir William Armstrong, 
Mitchell, and Co., had expressed a desire to examine 
one of these pipes after it had been at work, and arrange- 
ments had been made by which this was done. The 
pipe on being sawn in half lengthways had been found 
to be covered inside with a rough deposit like the nap 
on rough cloth, with a trend in one direction, namely, 
towards the engine. When this deposit was scraped off, 
the original surface—the bloom—was still on the metal, 
and there was no sign whatever of corrosion. Another 
steamer also provided with wrought iron pipes in 1882 
had just had a new boiler supplied to it, and the whole 
of the steam pipes which had been on the original boiler 
had now been put back again on the new boiler ; and the 
engineer of the vessel says that, as far as can possibly 
be diszovered, there is no corrosion whatever. Mr. 
Taylor said that it was most important thoroughly to 
think out the arrangements of pipes with regard to 
expansion, and to make the valves extra strong so as to 





China, a breakdown of one engine in a twin-screw ship 





would render the other useless for fast steaming, what- 





prevent their being broken by the expansion of the pipes. 
Stufting-boxes in straight pipes were to be commended, 
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nd then, provided there were no pockets left in which 
. ater might collect, there would be no trouble from cor- 
voaion or other sources when iron pipes were used. 

, Mr. Pilcher spoke of the difficulty in getting a good 
brazing material for copper pipes. It was an established 
fact that the copper used in the brazing material must 
be puree A usual proportion was 50 per cent. of zine 
to 50 per cent. of copper. This alloy had a low 
melting point, but it was not strong. It could be 
rendered stronger by reducing the proportion of zinc. A 
very strong material was made by mixing 10 per cent. of 
tin with 90 per cent. of copper. A very small propor- 
tion of silver also improved this composition. His 
objection to the use of zinc was that if great care were 
not taken too much burnt awey when brazing was taking 
place, and the proportions altered. 

Mr. Wingfield did not agree that copper pipes could be 
hardened by planishing, and with regard to annealing he 
thought it most unwise to do this with the flanges on. 
He was against the use of tin in brazing material, and 
showed some bits of sheet copper on which had been 
placed some beads of tin, and the whole heated. The 
tin had eaten into the copper, and in one instance had 
gone right through. He said that whereas a copper-zinc 
alloy only acted on the surface of copper and just below 
it, a copper-tin alloy ate right through the copper, and, 
therefore, should not be used. With regard to the 
stresses of bent pipes during expansion, he called atten- 
tion to Mr. Donaldson’s paper recently read before the 
Institution of Civil Engineers. Talking of the variations 
of thickness caused by bending, Mr. Wingfield produced 
samples of bent pipes in which the difference of thick- 
ness between the metal on the inside and that on the 
outside of the bend only amounted to half a gauge, and 
he gave his idea of the theory of the behaviour of the 
metal in pipes when being bent. 

Mr. Rounthwaite described a flange attachment in 
which the inner surface of the flange was grooved and 
the pipe expanded into these grooves. 

Mr. Milton, in his reply, discussed the question of tin 
in brazing material, and said that each maker had his 
own formula, but the formula as originally mixed was 
very different from what was eventually used as solder, 
owing to the loss of the zinc. Mr. Milton then went on 
to illustrate with sketches various methods of brazing 
on flanges. With regard to planishing, the more you 
knocked a pipe about the more you hardened it. 
The planishing does more than knocking out the 
wrinkles. With reference t> annealing, he said that 
the copper must be taken to a dull red heat, and 
must be kept at this for at least ten minutes, so as to 
get the best results. Mr. Milton concluded by referring 
to the bending of pipes. He said that a copper pipe 
always got oval when it was bent, whereas steel pipes 
can be kept very nearly circular. Pipes lengthen in 
bending, and this becomes a considerable item in large 
pipes. Loading alters the conditions, and the different 
loading materials had different effects. With large pipes 
it was always the custom to use resin for two reasons— 
tirst, because of the arrangements for melting lead being 
prohibitive ; and secondly, on account of the enormous 
weight of pipes of large diameter when loaded with lead. 

On Friday morning the first paper read was by Mr. W. 
T. Babcock on *‘ Portable Pneumatic Riveters for Ship- 
builders.” It is rather remarkable that no discussion 
resulted, as the paper introduced several interesting 
practical points. A reprint of it will be found on 
page 321. 

The second paper read on Friday morning was by Mr. 
C. E. Stromeyer, Chief Engineer of the Manchester 
Steam Users’ Association, on 


“ PRacTICAL EXPERIENCE ON THE STRENGTH OF BoILERs,”’ 
of which we must content ourselves with a brief 
abstract :— 


The author's contention is that boilers are now made stronger 
than is necessary. We do not know how much we are making 
boilers too safe, how much lighter they might be made, and to 
what extent we are handicapping ourselves commercially. If it 
could be shown that certain customary dimensions are too heavy, 
engineers would certainly welcome such information as would 
assist them in modifying their designs, With those engineers who 
assume that we know the laws of elasticity and strengths of 
material under all the conditions to which they may be subjected, 
he was not in agreement. If they would look into the matter it 
would be found that all cur formulie are empirical. The strengths 
of riveted joints, of beams, of flat plates and furnaces are only 
guessed at by mathematicians, and as the elastic and plastic 
qualities of steel cannot be distinctly separated, even the most 
careful experiments do not settle the point—they only guide us; 
and in spite of investigations, and an engineering experience of 
over half a century, the particular experience as to the practical 
strength of shells, flat plates, or furnaces is still wanting, and 
naturally wanting, for there is no one who would wilfully design, 
or watch, a weak boiler, and he cannot therefore learn anything 
from it, This is more particularly the case with marine boilers, 
because of the rules of the Board of Trade and of Lloyd’s 
Register, to which they are almost invariably constructed, being 
absolutely safe, and perhaps even unnecessarily safe. 

he author considered at some length the various formule in use. 
In 1882, Mr. P, Samson, now engineer surveyor-in-chief to the 
Board of Trade, while reporting on the cause of the Brierly Hill 
explosion—Parliamentary Paper C. 3227—compared Fairbairn’s 
formula, or rather the constant 806,300, with those cases of furnace 
collapses due to over-pressure which Mr. E. Marten had collected, 
and he arrived at the result that this constant was 2°15 times too 
high, or, in other words, Fairbairn’s formula showed furnaces to 
be 2°15 times stronger than they really were. 

Mr. Samson’s formula has now been in general use for about 
seventeen years, and has, it a pears, had an effect of which he is 
ignorant. Those engineers who have at any time had occasion to 
Inquire into the causes of boiler explosions will know how difficult 
it 1s to reconcile verbal testimony with facts, and, if we confine 
ourselves to furnace collapses, we find that, had Fairbairn’s rule 
still been in use, many past furnace collapses would have appeared 
due to any cause but weakness, Under such circumstances, the 


Surveyors who inquired into these matters would have disbelieved’ 


many statements as to the water level having been in sight, or 
would have searched for other causes; but seeing that the collapses 
took place in agreement with Mr. Samson’s formula, they naturally 
would not hesitate to accept the view that the furnaces were 
— In fact, in some Board of Trade reports the agreement 
etween verbal evidence and Mr. Samson’s formula is dwelt on 
with much satisfaction, It is therefore doubtful whether the 
information to be gained from Board of Trade reports on furnace 


collapses due to over-pressure is as valuable as might be hoped 
that it would be. 

These doubts would be strengthened by a perusal of tables and 
diagrams given by the author. We there find that furnaces which 
were oval from, say, l}in. to 9Yin., were in some cases even stronger 
than others believed to be cylindrical, and reported upon as having 
collapsed from over-pressure, Further, no failures have ever 
occurred with Lancashire boilers made by a well-known firm, now 
extinct, in which the metal of the plain furnaces, 30ft. long and 
3ft. diameter, was regularly stressed to 1°3 tons per square inch, 
leaving only twenty-five cases out of seventy-eight extracted from 
Mr. Marten’s and the Board of Trade reports, in which the col- 
lapsing stress is higher than 1°3 tons per square inch, 

For various reasons given by the author, he held that any de- 
ductions which may be drawn from a comparison of these experi- 
ments as to the effect of length on the strength of flues must 
always be open to future corrections, 

Now, comparing various accepted formul with the individual 
experiments, we find, in spite of a reasonable general agreement, 
discrepancies which bear out his contention that neither the expe- 
riments nor the experiences have as yet given us any reliable 2 
as to the probable collapsing pressure of a flue. 

Although he had constructed a few formule, it was not intended 
to suggest that they should supersede others; they will, however, 
be useful as guides for the examination of experiences which must 
still further accumulate, For fear, however, that any of these 
formulxw might be looked upon as indicating a confidence in long, 
unstrengthened furnaces, it is necessary to point out that these 
formule apply only to tests, whereas under actual working con- 
ditions we are confronted with overheated furnaces due to short- 
ness of water, scale, or grease ; and it is the experience of the 
Manchester Steam Users’ Association that if the furnace rings are 
made of steel and are kept short, collapses never lead to rents and 
to Board of Trade inquiries, whereas the collapses of long, 
unstrengthened flues generally mean rents, explosions, destruction 
of life and property, and exhaustive inquiries. 

The author gave examples from practice to support his conten- 
tion. One case of great resisting power is afforded by a marine 
boiler which came under his notice when about six years old. The 
boilermaker seems to have forgotten the screwed stays in the 
combustion chamber sides, which were partly quite flat. The 
thickness of the plate—iron—was found to be jin. when new. 
The unsupported span from rivet to rivet centre in flange was 
23in., and the boiler had been working in this condition for six 
years, with a pressure of 60 1b. per square inch. By Lloyd’s old 
rule, which was in force at the time the boiler was built, the 
working pressure should have been 8 lb, As modified, these rules 
give a pressure of 16 lb., which is about one-quarter of the above. 
Another similar case was met with in a Lancashire boiler, whose 
ends were supported by only two bolt stays, with thick washers, 
not riveted. They were 30in. apart, and the largest inscribed 
circle, corresponding to the diagonal pitch of a syuare, was 3lin. 
The iron plates were originally in. thick, and seemed to have 
been reduced during the twenty-seven years that the boiler had 
been at work. They were probably only ;;in. thick, on an average. 
According to Lloyd’s new rule, the permissible working pressure 
would be 251b.; the actual working pressure during all these years 
was 60 Ib, 

The case of flat plates is only partially dealt with by these and 
similar examples. In Lancashire boilers it is necessary to allow 
for the breathing of the furnaces, whose flanges, if the end plates 
are too rigid, speedily groove through. And when we consider 
that the longitudinal motions of such a furnace may amount to 
half an inch, it is quite clear that the end plates cannot be looked 
upon as being supported by the furnaces—they are, as it were, 
only held by the gussets; and yet the customary unsupported 
span from the gussets to the furnace flanges is 10in., while the 
thicknesses are kept much below those required by the Board of 
‘Trade or Lloyd’s rules, even if the furnaces are looked upon as 
giving rigid support. Instances could be cited in which the 
actual working pressure is twice as great as would be allowed even 
under more favourable conditions of unexpanding furnace, 
Lancashire boilers with corrugated furnaces are often stayed in 
the same way. The end plates show no weakness, and grooving 
is absent. 

Another important matter is the strength of fire-box crown 
girders. The following are a few cases :—Span, 29in.; five stays 
pitched, 44in.; distance apart, 4in.; girder section, steel, 44in. by 
liin.; working pressure, 140 lb.; stress on metal, 6} tons. Span; 
7lin.; stays pitched, 44}in.; distance apart, 5in.; girder section, 
stee!, 7in. by 1fin.; working pressure, 100 1b.; test pressure, 260 Ib. ; 
working stress, 7°3 tons ; stress at 260 Ib. is 19 tons. Each girder 
was suspended by two light slings, which may have relieved the 
test stress a little, but will not come into play when the boiler is at 
work. In fact, they were only placed in the boiler as safe- 
guards against overheating. 

On inquiry, it was found that amongst some locomotive boiler- 
makers the following rule is not considered unsafe :— 
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l.(l-p)-p for iron. 
Steel girders are considered to be 10 per cent. stronger. All these 
dimensions are in inches. Now this is the same rule as that of 
Lloyd’s Register, except as regards the constant, which is 6000 for 
short girders and 10,800 for long ones, ¢.¢., one-sixth to about one- 
third of the above. A subject nearly related to the above two is 
that of tube plates, and as the Manchester Steam Users’ Associa- 
tion have recently experimented on one, the results are here given. 

The tube plate of a feed heater was bolted between two angle- 
iron rings 29in. internal diameter. There were five rows of tubes, 
+ two, four, and six in number, placed 5gin. apart. The pitch of 
the tube holes in each row was 44in. The holes were 3in. diameter. 
The tubes being connected to each other at the top, gave no 
support to the plate; on the contrary, although the metal was 
removed at the holes the pressure was there all the same. This is 
not the case with the tube plates of boilers, Hydraulic pressure 
was applied to one side of the plate which was {§in. thick, and 
somewhat pitted ; the tubes leaked at various pressures, so that 
their ferrules had to be driven in tighter. No permanent set of 
the plate could be detected at a pressure of 305 lb. per square 
inch, though the elastic deflection was in. = 0°28in. At 325 Ib. 
the deflection was ijin. = 0°35in., and on relieving the pressure a 
permanent set of jin. was detected, making the elastic set-back 
#sin., end therefore the elastic limit was probably reached just 
above 305 lb. According to Lloyd’s rules, taking a diameter of 
32in. for the line of bolts, which gives 223in. square pitch, the 
permissible working pressure is 61 1b, per square inch ; while, if we 
make allowance for the pressure on the sixteen 3in. holes, we get 
50 lb. per square inch, or almost exactly one-sixth of the pressure 
at which weakness showed itself. Many tube plates are known to 
work safely without any stays. 

The author then dealt with the strength of riveted joints, summing 
up by saying that as high-class joints are working safely with so- 
called factors of safety of from 4 to 44; if we admit that this factor 
covers our previous ignorance as to the actual distribution of 
stresses in riveted joints, we may, by taking the actual values 
of the joints, instead of the nominal percentages, reduce our 
factors to 3 or 34, and we can with safety construct our shell 
plates 35 per cent. thinner, with a nominal percentage of 75, 
than we can now do with a joint having a nominal percentage of 
85°7. The saving in weight will, of course, be less than the 
saving in expense. 

No discussion, properly so called, followed the reading 
of this paper. Mr. Milton criticised it, and maintained 
generally, that existing rules and methods were the best. 
The formula produced by Mr. Stromeyer, Mr. Stromeyer 
admitted were useless. Scantlings had been reduced by 
Lloyd’s, not because of moral pressure from the outside, 





but because the reductions were justified by the growth 


of information. It seems to be a little remarkable that a 
paper so revolutionary in its tendencies and startling in 
its assertions failed to elicit comment from the members 
present, not a few of whom must be practically interested 
in the construction and strength of boilers. This was, 
perhaps, due to the great length of the paper, which was 
inimical to discussion. 

The next paper read was by Mr. James Howden on 


‘““TorpeDO Boat DESTROYERS FOR SEA SERVICE,” 
of which the following is a brief abstract :— 


During the prolonged controversy in the engineering journals 
which followed the reading of a paper by the writer at this Institu- 
tion in 1894, ‘‘On the Comparative Merits of Cylindrical and 
Water-tube Boilers for Ocean Steamships,” it was asserted by the 
advocates of water-tube boilers that the high speeds of the 
torpedo boat destroyer were only possible by the use of the smal! 
water-tube boilers as made by Messrs. Thornycroft, Yarrow, and 
others in this and other countries, At that time, the writer had 
prepared a review of these arguments in favour of water-tube 
boilers for these light high-s vessels, and endeavoured in his 
remarks to point out that this great lightness of hull and machi- 
nery, and the closely-packed small tubes of these boilers, incapaci- 
tated these vessels from fulfilling their principal service, that of 
protecting a fleet of warships at sea, or when blockading, from 
the attack of torpedo boats. This review had never been pub- 
lished, but the writer has now been specially led to again bring up 
this subject by having received some weeks ago from America a 
copy of a paper—having the same title as this paper of the writer 
—read at the Society of Naval Architects and Marine Engineers 
in November last, at New York, by Mr. George W. Dickie, of the 
Union Ironworks, San Francisco, in which similar views to those 
advocated by the writer in favour of a larger and stronger vessel 
of less speed, but capable of sea service in all kinds of weather, are 
very ably set forth, the arguments used being very much the same 
as those used by the writer. 

Mr. Dickie in his paper gives plans of the vessel, with particulars 
of dimensions, power, speed, displacement, weight, armament, 
and other details, amongst which are the following : 


Length on normal water-line .. .. .. .. . 250ft. 
ee i ee ee eee eee 
Depth moulded... .. .. .. .. mee 15ft. 
Draught of waterontrial .. .. .. .. .. .. .. Sft. 
Draught of water loaded... .. .. .. .. .. «. «» 9ft. Sin 
Displacement ontrial .. .. .. .. Te 
Total load displacement . . 800 tons 


Indicated horse-power on trial .. .. .. .. .. .. 7000 tons 
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With bunkers full of coal there would be a total coal capacity of 
220 tons. The maximum speed on trial at 640 tons displacement 
Mr. Dickie proposes for these destroyers, as will be noticed, is 
25 knots per hour. The weight of the hull is 300 tons, which is 
nearly two and a-half times the weight of the hulls of the 30-knot 
torpedo boat destroyers now being built, is due in part to the 
larger dimensions, but chiefly to the stronger build and protective 
plating on vital parts of the vessel, which in these parts is lin. 
thick of nickel steel. 

This design of a torpedo boat destroyer by Mr. Dickie, with its 
greater dimensions, strong construction, protected parts, powerful 
armament, large coal-carrying capacity, and, not least, its ample 
and comfortable accommodation for its officers and crew, making 
a safe and effective sea-going vessel, niust recommend itself to all 
practical seamen and engineers. 

The dimensions preferred by the writer are :—Length, 240ft.; 
breadtb, 26ft.; and moulded depth, 15ft.; the displacement on 8fc. 
draught being, as in Mr. Dickie’s vessel, 640 tons, with 60 tons coal 
in bunkers, and having capacity for stowing an additional 160 tons, 
or 220 tons coal in all, on a draught of 9ft. Sin. 

The writer sees no necessity whatever for increasing the speed of 
these destroyers beyond what he a omg four years ago, viz., a 
maximum of 234 knots per hour. is he thinks should be suffi- 
cient for all purposes of safety, despatch, scouting, or other 
requirements, and is as high a speed as could be worked at at sea 
with safety in ordinary weather. This speed is not, however, a 
mere trial speed, but what the boilers can provide for with ease and 
safety at any time and for days consecutively, with only four fire- 
men each watch. 

The boilers are two in number, double ended, 18ft. each in length 
and 13ft. in mean diameter. They are to be constructed for 185 lb. 
pressure and are to weigh 162 tons, Each boiler has six furnaces, 
3ft. 2in. inside diameter with fire-grate 5ft. 6in. in length, the 
aggregate grate area being 206 square feet. The highest parts of 
these cylindrical boilers, and their fittings, are we!] under the upper 
sides of the protecting plating. Their plating, lin. in thickness, 
he thinks, could not be penetrated by small shot, which would 
destroy the thin tubes and other parts of water-tube boilers, so that 
these boilers should be much safer from damage by shot than the 
water-tube boilers. The indicated horse-power required for a 
speed of 234 knots on 8ft. draught with 640 tons displacement the 
writer calculates at 4600, and at this power the engines were to be 
capable of working continuously. 

For any speed up to 19 knots per hour one of the boilers would 
be sufficient to supply steam with two firemen. The indicated 
horse-power per square foot of fire-grate at 234 knots per hour is 
only 22°33, which is being exceeded in several steamers with the 
writer's system of forced draught on daily work. As regards the 
sufficiency of the 234 knots’ speed, the author thinks that these 
torpedo boat destroyers could easily keep themselves out of reach 
of any cruiser or warship at sea. The only steamships afloat that 
these destroyers of 234 knots’ speed would require to be careful of, 
are the very few of the swift Atlantic passenger steamers that can 
actually steam at sea 22 knots per hour. Until, therefore, warships 
are built which can maintain a speed at sea for days together of 
22 knots per hour, there is no need for boats of this character using 
a higher speed than 234 knots per hour at sea, Comparing the 
weights of Mr. Dickie’s steamer with that of the writer, the hulls 
are taken as equal—that is, 300 tons complete with fittings. This 
weight includes nickel steel plating of lin. thickness on the sides 
of the vessel, extending the whole length of the engine and boiler- 
rooms, also torpedo-room, which will give a considerable protection 
when the coal bunkers are empty. 

The weights of the two sets of machinery are as follows :— Mr. 
Dickie provides for engines and boilers capable cf working up to 
7000 indicated horse-power—which the writer considers too high— 
the combined weight including water in pipes and boilers, evapo- 
rating plant, tools, — parts, water in tanks, &c., the weight of 
all being 230 tons. e maximum power calculated to be wanted 
from these boilers and engines is, however, only 4600 indicated 
horse-power, against 7000 indicated horse-power provided for by 
Mr. Dickie. A weight of 68 tons had been allowed for engines, 
evaporating plant, spare parts, water in tanks, &c., for the weight 
of the writer’s machinery other than boilers, as against 97 tons for 
Mr. Dickie’s 7000 indicated horse-power. One of the essential 
conditions to the life of water-tube boilers at sea, and more 
especially the small water-tube boiler, is that all grease and salt 
water must be prevented from entering the tubes with the feed- 
water. Cylindrical boilers can work safely with water as salt as 
the sea. In water-tube boilers these impurities can only be got 
rid of by the removal of the tubes and the refitting of new ones. 


Mr. Spyer commenced the discussion. He said that the 
Admiralty would not think of putting in two boilers as light 
as those proposed by Mr. Howden for continuous working 
at 4600-horse power. The longest time that boilers of this 
weight would give off this power was, in his opinion, four 
hours. Further, the weight of the engines proposed was 





very much what the Adm'ralty would propose for three 
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hours’ full work, and not for continuous working. With 
regard to the working of water-tube boilers at sea, 
H.M.S. Pelorus had come without stop from Madeira to 
Plymouth at the rate of 17} knots, a speed unequalled at 
present by any other boat. Then with respect to the 
cleaning of tubes, the difficulties of which Mr. Howden 
had alluded to, Mr. Spyer said that with some types of 
boilers at any rate this was perfectly easy. 

Professor Biles said that Mr. Howden had proposed to 
replace the water-tube boilers in Mr. Dickie’s design by 
cylindrical boilers with forced draught, thereby reducing 
the speed from 25 to 234 knots. The boat would practi- 
cally be twice the size of those existing already, she would, 
therefore, be a larger target, and be quite as vulnerable. 
The Admiralty practice when making larger vessels than 
torpedo boat destroyers is to make them a good deal 
larger, say, up to 2000 tons. Such boats could be heavily 
armoured. But even supposing the vessel of the size 
proposed had to be made, why not put in water-tube 
boilers and utilise the weight thus saved in extra armour ? 
A torpedo boat destroyer was meant to catch torpedo 
boats. If these latter go, say, 27 knots, how can a 
destroyer going 23} knots catch them? He also drew 
attention to one or two technical details, and doubted 
whether boilers of the size shown could be got into the 
vessel. 

Mr. Doxford said there was a difference of opinion as 
to which was the better form of boiler. He imagined 
that the authorities at the Admiralty were best able to 
form opinions on the subject. It had been said in 
Parliament that water-tube boilers were against the laws 
of nature. He did not think that engineers would be 
inclined to accept this view. But whatever the boiler 
employed, Mr. Doxford thought that it would be most 
unwise to lower the speed of destroyers to 234 knots, even 
to obtain better seagoing qualities, and he did not think 
the country at large would be satisfied with this speed. 
No doubt water-tube boilers were still in their experi- 
mental stage, but he had every confidence in them. 

Mr. Leslie Robinson said that Mr. Howden had got 
hold of a design into which he thought he could fit his 
boilers, and he had made a compromise. He did not think 
Mr. Howden had quite made out his case. The speed of a 
destroyer was limited by circumstances. When cruising 
with a fleet, she would go at the speed of the slower 
vessels, but would put on extra speed when called upon 
to compete with craft of her own kind, which craft could 
only attempt to come out in fair weather so as to act 
with any effect. Speed, he thought, was of the first 
importance; we might have a little stronger boat, but he 
was certain that whatever was done, victory would lie 
with speed, and he was of opinion that the present designs 
would be found the best. 

Mr. Dunell wanted to know, having regard to the 
suggestion to increase the strength of destroyers, whether 
there were any cases on record of destroyers having been 
damaged by being driven too hard at sea owing to 
insufficient strength of hull. This question, by the way, 
received no answer from the author when the time came 
to reply. 

Sir William White, addressing the meeting as a member 
and not as chairman, then spoke, and practically took 
exception to everything proposed by Mr. Howden. The 
first point touched on was the size of the boat. This was 
not novel. For years both we, Italy, Russia, and France, 
had had boats of size varying from 350 to 1000 tons. Mr. 
Howden had presumed, on what ground he Sir William 
did not know, that destroyers were built for continuous 
steaming. There was employment for boats which could 
steam fast for a short time, and for those which could 
steam continuously for a long time at a fair rate. Then 
as regarded technical details, it was quite impossible to 
get 23} knots with 4600-horse power for this size of vessel. 
As an example of this the Sharpshooter class, which 
consisted of boats about the size of Mr. Howden’s vessel, 
did very well indeed if they steamed 21 knots with 4500- 
horse power, and this on trial and not in continuous work. 
In connection with this point Sir William paid a graceful 
tribute to the skill of the Italian engineers, saying that 
for a long while they had been building splendid boats of 
this class. Then as regarded the weight of hull, he im- 
agined that Mr. Howden had accepted Mr. Dickie’s figures. 
He, Sir William, did not—they were wrong, and he gave 
figures to prove that they were wrong—and not only the 
weight of hull was wrong, but so was the weight of engines. 

Mr. Howden, in his reply, failed to explain away many 
of the points which had been brought forward. How- 
ever, he said that he could vouch for the boilers. He 
had given them a factor of safety of three, which he 
considered ample for work of this class. Their heating 
surface was about 8000 square feet, and he was quite 
certain that he was right in his calculations. As re- 
garded the engines and hull, he had taken Mr. Dickie’s 
weights, and if they were considered small he was pre- 
pared to give 20 tons from his coal capacity, leaving 
200 tons for the coal ; but he was still under the impres- 
sion that 4600-horse power would be sufficient, and 
entered into a discussion with Sir William White on the 
subject, but was not convinced. Continuing his reply, 
Mr. Howden again reverted to the boilers, which he 
said were the vital part of a steamship. If the boiler 
went the ship was crippled. He had had one cylindrical 
boiler at work on one ship for eight years, and it only re- 
ceived such cleaning as it could get when lying in port. 
He had no personal experience with water-tube boilers, but 
he understood that they were much more difficult to work. 

In moving the vote of thanks to the author, Sir William 
White said that though some of them did not agree with 
Mr. Howden, they all admired his courage, and were 
always glad to see him at the meetings. 

On Friday evening a paper ‘“‘On the Communications 
Forwarded by Messrs. J. Inglis and A. Denny and Pro- 
fessor Biles on the subject of Mr. James Hamilton’s 
Paper on the Horse-Power Absorbed by Skin-Friction 
and Wave-Making” was read by Mr. James Hamil- 
ton, Member of Council. The communications referred 
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to will be found in vol. xl. of the ‘ Transactions’ 
of the Institution of Naval Architects, and the present 


paper is a reply to certain remarks and criticisms made 


by Messrs. Inglis, Denny, and Biles at the time the 
paper was read. There was no discussion on the paper, 
which, indeed, did not lend itself to any, referring to 
matters which few persons remembered sufficiently well 
to follow Mr. Hamilton’s remarks with any closeness. 
None of the three ences specifically referred to was 
present at the time the paper was read. Professor W. E. 
Dalby, of Finsbury Technical College, then read a paper, 
or rather delivered a lecture, ‘‘On the Balancing of 
Engines, with Special Reference to Marine Work,” which 
was well received, of which the following is a brief 
abstract : — 

The main object of this paper is to explain and illustrate a semi- 
graphical method of treating balancing problems in a direct and 
simple manner. A side issue of the subject is the proper treat- 
ment of the connecting- rod. An investigation is given in 
Sections X. to XIII., which leads to a simple formula for finding 
the best distribution of the mass of the between the revolving 
and reciprocating parts. The mass of the connecting-rod is a con- 
siderable proportion of the total reciprocating mass, and in many 
cases the common method of allowing one half to the crank pin 
and one half to the crosshead leads to considerable error in the 
subsequent balancing. 

The sections of the paper may be briefly summarised. Sections |. 
and II, deal with the principles of the method as applied to 
ascertain the resultants of the disturbing forces and couples for a 
system of masses revolving about a fixed axis. Section III. shows 
how the resultant force and resultant couple may be reduced to a 
Poinsot’s central axis for purposes of comparison. In Section IV. 
the conditions of balance are stated in a geometrical form. 
Section V. shows that the motion of a system of revolving masses 
in balance may be projected on a plane, and the projected simple 
harmonic motion will be in balance ; and, conversely, assuming a 
system having simple harmonic motion, its balance may be in- 
vestigated by translating the motion into the corresponding 
circular motion. In Section VI. is stated a method of dealing with 
the connecting-rod proposed by the author. Section VII. is a 
summary of the methods proposed by the author. Section VIII. 
is devoted to problems. In Section IX. the errors due to the 
assumption of simple harmonic motion in the reciprocating masses 
are considered. Sections X. to XIII. contain the investigation on 
which the statement of Section VI. is founded. In Section XIV. 
the analytical method of balancing a four-crank engine, neglecting 
the angle of the connecting-rod, is illustrated. 

The dynamical proposition on which the whole methcd rests 
is simply that the effect of a force with reference to a point not in 
its line of action is an equal and parallel force acting at the point, 
and a couple whose forces are equal to the given force, and whose 
arm is the length of the perpendicular from the point on the line 
of action of the force. 

The centrifugal force of a rotating mass is considered as the 
given force, and the point is taken as an origin in the axis of the 
shaft. The force and couple are represented by lines in the usual 
way, drawn in a plane containing the origin. 

When there are several masses rotating with and connected to 
a shaft, each is treated in this way with reference to one origin. 
The whole effect is then the resultant of the forces thus obtained 
at the origin, and the resultant couple. 

This is expressed as follows :—Let M,, M,, M,, &c., be masses 
placed at radii r,, r., 7;, &c., respectively in planes «, a, as 
feet from an arbitrarily chosen plane of reference, 

The resultant force acting at O is— 

Vector sum {M, 7+ Mz 72+ My ry &e. 2. .}% (ly 
. uy 
The resultant couple is 
| w? 
‘So 

A term of 1, as Mr is the moment of the mass with respect to 
the axis of rotation. 

A term of 2, as Mra is the moment of this mass moment rela- 
tive to the origin. 

These vector sums are to be found graphically by setting the 
terms out in order in the usual way, the sum being the line neces- 
sary to form a closed polygon. 

It is then shown that for purposes of comparison the resultant 
unbalanced force and couple may be reduced to a Poinsot central 
axis. Balance may be effected by suitably disposing masses to 
make the vector sums in equations | and 2 vanish. 

Having given a system of revolving masses in balance, the pro- 
jection of their motion on a plane containing the axis of rotation 
will be in balance, These projections represent the motions of 
reciprocating parts, and thus it follows that the balance of a set 
of pistons, &c., may be investigated by supposing them revolving 
at their crank pins. So that the equations may be used for a 
system of revolving or reciprocating masses. The connecting-rod 
and its effect on the frame is next considered. The author pro- 
poses a division of the mass between the crank pin and crosshead 
as follows :—Let B H be the distance from the crosshead centre to 
the centre of percussion of the rod, relatively to an axis through 
the crosshead ; BC the distance from the crosshead to the mass 
centre of the rod ; B P the length of the rod; M the mass of the 
rod ; then the best distribution is effected when the mass con- 
sidered to be at the crank pin is found from 

BH. B ) x M, 
B pe 
the remainder being put at the crosshead. 

=e resulting in this formula is given in Sections X. 
to XIII. 

Curves are given to justify this, and comparing the disturb- 
ance which would be caused by the usual division of the 
rod, viz., half at the crank pin and half at the crosshead, or in- 
versely as the mass centre divides the rod, with the actual dis- 
turbance caused by the rod. 

It is then shown that the data for balancing an engine must be 
so chosen that there are always four quantities left undetermined. 
In a four-crank engine there are four reciprocating masses, and 
three-crank angles, seven quantities, Three only of these may 
be chosen, If the four masses are fixed, as is usually the case, the 
engine cannot be balanced without the addition of balance 
weights, 

Several problems are worked out by the method, neglecting the 
obliquity of the connecting-rods, One problem is devoted to find- 
ing the crank angles for balance in a four-crank engine, including 
all the valve gear. : 

The errors caused by the obliquity of the connecting-rod are 
then investigated by means of Klein’s construction for the hori- 
zontal acceleration of the piston. A method of finding the whole 
acceleration of the connecting-rod by means of a proposition of 
Klein’s—subsequently re-discovered by Professor Dunkerley and Mr. 
J. B, Peace—is given. In the last section the problem of balanc- 
ing the reciprocating masses of a four-crank engine, neglecti 
the obliquity of the connecting-rods and the valve gears, is worke 
out analytically. 

The principal speaker was Professor Dunkerley, 
of the Royal Naval College, who appeared to criti- 
cise the paper rather adversely, though on what 
particular point it was not easy to see. His remarks 
turned mainly on the effect of the obliquity of the 
connecting-rod and the difficulty of the investigation, 
which he appeared to think would prevent its being 


Vector sum {My r, a) + Mz ry ay + My ry a3 « (2) 








employed by engine designers. To this Sir William 
White replied later on that engine builders would un. 
doubtedly take all the pains possible to make their 
engines right before ever they were tried, and would not 
depend upon being able to alter them afterwards. The 
pee 2 really practical note in the whole discussion was 
touched by Mr. Thornycroft, who stated that in actual 
practice makers endeavoured to keep the moments as low 
as possible by putting the cranks very near together. 
Other speakers were Professors Greenhill and Hele. 
Shaw, Mr. Milton, and Mr. B. Joy. Professor Dalby 
replied in a few sentences, pointing out, in answer to 
certain of the objections of Professor Dunkerley, that in 
practice the necessary corrections for balance could, as a 
rule, be made by increasing the weights of the pistons; 
and defending certain other minor points. The discussion 
was marked ty but little if any more vitality or success 
than those following other papers read during the session, 
The proceedings were brought to an end in the usual way 
by votes of thanks to everybody. . 








LONDON WATER SUPPLY. 


Tur Hybrid Committee appointed by the House of 
Commons to consider the Bill by which the metropolitan 
water companies are to supply each other with water in case 
of emergency met on Monday, the 27th, under the chairman. 
ship of Mr. Chaplin. In the opening speech it was stated 
that the Bill was to prevent the recurrence of an Kast London 
water famine. At the time this was happening last year 
other companies had a surplus. The present Bill aimed at a 
system of intercommunication, and gave effect to the Interim 
Report of Lord Llandaff’s Commission, all of the provisions of 
which were substantially carried out in the Bill, saving the 
appointment of a standing arbitrator. This had not been 
deemed necessary. The County Council alone petitioned 
against the preamble, raising the question of the purchase by 
the Council of the London water undertakings. This, it was 
explained, had nothing whatever to do with the Bill. This 
was distinctly stated by the Commission. No evidence 
was called in support of the Bill, but the London County 
Council decided to call evidence against it. Mr. Willoughby 
H. Dickinson, the chairman of the Water Committee of the 
London County Council, was called. It was endeavoured to 
prove that the Bill would have an effect on the eventual 
purchase should this ever come about, and the Council thought 
it most undesirable that any action should be taken which 
would stereotype a new position of affairs between the com- 
panies and the consumers. The Council was of opinon that 
even if the Bill were passed, it should be made quite clear that 
it was only of a temporary character. It was contended that 
the evidence given before the Commission went to prove that 
arrangements as they at present existed were ample to provide 
against famine, and the expense was much less than that at 
present proposed. The Council also objected to the provision 
that for constructing the necessary works all the water com- 
panies might exercise outside their districts the same powers 
which they now exercise within their districts. The Bill 
proposed that a departure should be made from the principle, 
which has hitherto obtained, of the companies being restricted 
to districts, and that it was a step towards amalgamation. 
The Local Government Board was to have the control of the 
money question. The companies had still sources of capital 
unexhausted, and they could raise without assistance the 
£64,000 necessary to pay for the works as they now existed, 
and the Council took exception to the proposal to exempt 
from the operation of the Sinking Fund the money to be raised 
for these purposes. It was explained on behalf of the Council 
that what is really required was that, seeing the Bill was one 
of emergency, modifications should be inserted clearly point- 
ing this out. Eventually several clauses were added to the Bill, 
which was reported to the House after the addition of the fol- 
lowing proviso to Clause 1, Sub-clause 3:-—‘‘ Provided that any 
company receiving water by means of such works shall pay 
during the time they take such water, in addition to any 
other sum payable under this sub-section, such proportion of 
the interest on the total cost of their construction, not 
exceeding £20 a day, as may be agreed by all the parties, or, 
failing agreement, to be fixed by arbitration.” 








LARGE HORIZONTAL ENGINE. 





We have lately had an opportunity of inspecting one of the 
large horizontal compound engines now being erected in the 
shops of Messrs. Cole, Marchent, and Morley, at Bradford, for 
the City and South London Railway. We hope later on to 


‘be able to publish details of these engines and results of 


working, but in the meanwhile a slight description may be of 
interest to our readers, The engine is of the horizontal 
Corliss type, and is rated at 1100 indicated horse-power, 
though it is stated to be capable of working at a considerably 
higher rate of speed than this. The high-pressure cylinder 
is 24in. in diameter, and the low-pressure cylinder 48in. in 
diameter, and the stroke 48in. It is to work at 1601b. pres- 
sure, and is to run at 85 revolutions per minute. ‘I'he 
dynamo, which is to be made by the Electric Construction 
Corporation, will be mounted between the cylinders. The 
bed plates of the engine, and especially that part carrying 
the crank shaft bearings, are of great strength, and, in fact, 
strength has been well attended to throughout. The fly- 
wheel is heavy to secure evenness of running, being 35 tons 
in weight. It has plate steel coned sides built to Morley and 
Day’s patent. The oiling arrangements are well looked after, 
there being pipes in duplicate to each moving part, which 
are so arranged that oil cups are always kept full by them. 
The trip gear is a special modification of the Corliss design, 
the levers actuating the valves being controlled by dashpots. 
There are two governors, and the speed, it is said, will not 
have more permanent variation than 2 per cent. from none 
to full load. The crank shaft is of exceptional strength, and 
the bearings are of white metal. This is, we believe, the 
largest engine of this type which has been manufactured in 
this country for traction purposes, and it will be interesting 
to watch how it behaves. 








A German paper gives the following method of detect- 
ing small cracks in steel tools :—The tool, near the cutting edge, is 
to be dipped in petroleum, which must be rubbed off clean and the 
surface ae wiped over with chalk, The petectecny which has 
entered the fine cracks, sweats out on the chalk, and the rent is 
visible in its whole extent, 
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NILGIRI MOUNTAIN RAILWAY 








Fig. 1—HALF TUNNEL 
THE NILGIRI MOUNTAIN RAILWAY. 


THis metre-gauge line starts from the Mettripalaiyam 
terminus of the Madras Railway at the foot of the Nilgiri 


Hills, and, after a gentle slope of about 
five miles, rises in the next twelve miles 
to the present terminal station of Coo- 
noor, which is at an elevation of 5613ft. 
above the sea level, by means of a con- 
tinuous rack ascent on the Abt system. 
Fig. 1 shows the permanent way and a 
view of one of the “half tunnels.”” The 
mean gradient is about 1 in 144, but the 
slopes vary a great deal, there being 
nearly seven miles of 1 in 12}, or 8 per 
cent.; about nine miles consist of curves, 
and 5} miles of these curves have a 
radius of only 328ft. Through the greater 
part of the ascent the work is of a very 
heavy character, the railway clinging to 
the precipitous side of the same valley by 
which for many years past the Nilgiris 
have been ascended by means of an ex- 
cellent metalled road. Fig. 3 is a view 
of a cutting, showing boulders in the 
cliff and tunnel in the distance. 

Coonoor, the terminus, is a thriving 
European hill station with a native set- 
tlement, and adjoining it is the Welling- 
ton Cantonment, an important military 
sanitorium and depdt; it is intended to 
extend the line to Ootacamand, a very 
large town, and seat of the Madras Go- 
vernment during the hot season, the 
elevation being 7500ft. The numerous 
Streams are crossed by steel box girder 
bridges, designed in accordance with the 
Government of India’s conditions, viz., 
double moving, added to dead load and 
wind pressure, with a wind unit stress 
intensity of 9 tons per square inch. The 
only exception is the 100ft. girders of 
Bhavani Bridge, which were designed for 
a dead and non-doubled moving load, 
with a unit stress intensity of 6 tons 
instead of 9 tons, 

Fig. 4, page 314, illustrates the Kullar 
Bridge. The permanent way consists of 
rails 50 1b. steel, flat-footed, 28° 14ft. long 
on the straight, held down by single 
spiking except at joints, where the outer 
spikes are double ; the rails are fastened 
with deep angle irons, six bolted fish- 
plates weighing 40 lb. per pair. The 
sleepers are Pyngadu, a hard wood im- 
ported from Burmah, which is found to 
resist the attacks of white ants. They 
are 6ft. by Sin. by Gin., spaced 2fs. 6,%;in. 
apart. The rack is a double plate Abt 
steel rack, weighing 90 lb. per yard, break- 
Mg joint and held by cast iron chairs. 
There is no rack on the short piece of level 
at the two intermediate short stations or 
watering places, the driving pinions of 
the rack engines easily putting them- 
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Four locomotives, six-wheeled, two pair coupled, having four 
cylinders each, two for ordinary adhesion, and two for the 
rack driving. Four first-class cars, carrying 27 passengers 


each ; four composite, carrying 11 second-class and 36 third 








Fig. 3—VIEW OF CUTTING 





Fig. 2—GLENMORE SLIP 


are said to consume 30 ewt. of patent fuel per trip, but should 
have been designed with larger heating surface to suit the 
fuel, which deteriorates from storage in the hot Indian 
On a gradient of 8 per cent. the speed does not 


exceed four miles per hour, with a train 
weighing in all 67 tons 14 cwt., or with 
the engine, about 100 tons, and firing 
must be carried on very skilfully, or there 
will be a tendency to lose steam. The 
wheel base is 10ft.; length over buffers, 
24ft.; the loads on the wheels are 114 tons 
on each pair of coupled, and 10 tons on 
the pair of uncoupled wheels; total, 
33 tons in steam and coal. The wheels are 
2ft. Shin. diameter. The rack pinions are 
driven by a pair of cylinders, 10{in. 
diameter by 14in. stroke, inside the main 
frames of the engine. Outside is a se- 
cond pair of cylinders, 13in. diameter by 
16in. stroke, which drive the adhesion 
wheels. Very great attention has been 
paid to the brakes and stopping arrange- 
ments, @ necessary precaution in a 
mountain line, which is liable to falls of 
rock in the monsoon season. The whole 
of the rolling stock is therefore braked 
in such an efficient manner that an 
emergency stop with a descending train, 
at a speed of four miles per hour, was 
made in 30ft., and at eight miles per 
hour in 126ft. 

The engines are furnished with the 
Chatelier brake on both rack and adhe- 
sion cylinders, all the rolling stock is 
fitted with the vacuum automatic brake 
—by Gresham and Craven—acting on all 
six engine wheels and on all eight wheels 
of each vehicle, and applicable at will by 
either the driver or the guard. The rack 
pinions of the engines are also powerfully 
braked by a band, and the engine adhe- 
sion wheels are fitted with the ordinary 
hand brake. It is evident that ifa cer- 
tain engine with a given steam pressure 
can haul a load up a given grade, on a 
return journey down this grade with a 
similar load the back pressure in the cy- 
linders when the Chatelier brake is acting 
can never be as great as the working pres- 
sure in the cylinders on the up journey. 
In fact, although the makers wished the 
Chatelier brake to be used for emer- 
gency only, the trains are usually con- 
trolled entirely by this brake, the driver 
keeping one hand on that and the other 
on the handle of the vacuum, so that in 
an instant he can apply the former on 
the engine, and the latter on the whole 
length of the train, and a blast of the 
whistle ensures the application of the 
hand-worked brake on every vehicle 
within a very short time. The engine is 
invariably at the down-hill end of the 
train and the open-ended brake van at 
the up-hill end. On the descent the 


selves into gear by means of a spring tongue piece which is | class passengers; also there are sixteen low-sided wagons, ; driver and his mate have a full view of the road from the 


€ igaged when entering the rack. 


The rolling stock at present consists of the following :— | 





| which carry a paying load of 22 tons each. 


footplate of the engine, while the guard and the brakesman 
The engines, manufactured by Messrs. Beyer and Peacock, | have an equally good view on theascent. The speed is limited 
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to eight miles per hour on the mountain section and 20 
miles an hour on the junction section, and this will be in- 
creased when the line is fenced. 

The line is worked on the absolute block system, with 
Winter’s telegraph instruments and the manuscript line-clear 
ticket. This plan is in very general use on Indian railways, 
and consists of a pass signed by the stationmaster as soon as 
his instrument registers “line clear.’”’ Very few accidents 
have occurred, but that the system does not prevent ‘‘ human 
infallibility ” is shown by a stationmaster recently signalling 
line clear although he had despatched a train, which conse- 
quently met another on the same section, fortunately on the 
straight, thus preventing a disaster. 

The line was opened temporarily in October last, but owing 
to a landslip it was decided to defer the regular working until 
the slope of the cuttings had been increased so as to prevent 
the sides being washed away by the torrents of rain which 
occur during the period of the monsoon. The boulders which 
overhang the line have been removed as far as practicable, 
and there will be nothing to prevent the trains running for 
the ensuing season, when a very large traffic is expected. 
The illustrations—Figs. 2 and 5—give a good idea of 
the method of erecting the bridges and of the heavy works 
on the line, also of the general characteristics of its surround- 
ings. The retaining wall shown on Fig. 2 is to be removed, as 
the heavy rains have percolated through the porous soil 
above and caused the brickwork to bulge. It is intended to 
support the earth by means of longitudinal courses and 
drainage works between each. 








THE ALLAN LINER CASTILIAN. 


ReEcENT additions to the Allan Line fleet are three large 
steamers ; the first of these is the Castilian—become a total 
loss on her first voyage from America—built and engined 
by Messrs. Workman, Clark, and Co., Belfast. The two 
which are to follow the Castilian are of larger size and 
greater speed. They are being built on the Clyde—one, the 
Bavarian, by Messrs. Denny Brothers; the other, the 
Tunisian, by Messrs. Stephens and Son, Linthouse. 

These steamers are specially designed to meet the modern 
requirements of the Canadian trade. They are to combine 
with high speed great cargo-carrying capacity, and the highest 
class of passenger accommodation. Although in speed these 
vessels are not intended to come up to the fastest of the 
modern Atlantic greyhounds, they will claim, we are told, to 
rival them in the character of their passenger accommodation ; 
and the shorter mileage of the voyage to Canada will enable 
their passages, when measured by time, to compare favourably 
with those of the higher speeded vessels traversing longer 
routes. 

All the auxiliary machinery is by the best makers, and 
includes steam capstan, windlass, steam winches, warping 
capstan, and also direct-acting steam steering engine in 
house aft, and controlled from pilot house on bridge. The 
main engines are illustrated by two photographic views on 
page 307 which clearly show the general arrangement. They 
are triple-expansion surface condensing engines, with three 
cylinders on three cranks, and designed to indicate up to 
5000-horse power with a steam pressure of 200 1b. per square 
inch, the diameter of the cylinders being 294in., 50in., and 
82in. by 60in. stroke. The propeller is of bronze and the 
shafting of extra large size. Independent engines are fitted 
for feeding the boilers and circulating the water in the 
condensers, large evaporators and feed heaters fitted, also all 
modern improvements for the Atlantic passenger service 
introduced. Steam is supplied by three large double-ended 
boilers, 13ft. 9in. diameter by 20ft. 2in. long, fitted with 
Howden’s system of forced draught, and there is a large 
donkey boiler for the supply of steam for deck and port use. 








DOCKYARD NOTES. 


Tur second-class cruiser Sybille, which has lately been 
undergoing a re-fit, went out for steam trials last week, and 
made an average of 18:5 knots—a very satisfactory result. 
She is be brought forward for commission. 





THERE is to be a mobilisation this year, but so far as can 
be gathered, there will not be any manceuvres. That particular 
bubble has been rather badly pricked of late, and its former 
chief use, to keep public interest in the Navy up to the 
mark, is fortunately no longer required. On the other hand, 
if persistent rumour goes for anything, there will be over 
fifty destroyers put into commission. Torpedo work is there- 
fore indicated, and will possibly be of more use than that 
strategical war that has been indu'ged in in previous years. 





ApmtrRaL Rawson has been making his mark on the 
Channel Squadron, and for the last six weeks “tube cannon” 
have been continually practised. Considerable interest has 
been aroused in the squadron as to what effect this will have 
upon the next quarterly firing. At any rate, the Admiral is 
doing his best to better the shooting. The Squadron, by 
the way, is spending a good deal less time in harbour than 
formerly. 





WE hear from Gibraltar that experiments are now being 
made with a new system of gun laying against torpedo boats, 
invented by Mr. H. W. Metcalfe, R.N., engineer of the 
destroyer Earnest. Should the system prove successful, night 
attacks by torpedo boats will be rendered practically im- 
possible ; the question at present under solution is whether 
the system will work under all practical conditions. Details 
_ of the system are at present confidential; from what we have 

heard, it appears exceedingly simple and practically auto- 
matic. 





ANOTHER item of interest from Gibraltar is that during a 
recent attack by torpedo boats, white-painted boats were 
detected immediately by the search-lights, while a black 
vessel got in unobserved. An emerald-green boat would be 
well nigh invisible with the light on it. 





THE Dreadnought, which has been undergoing a mild 
reconstruction, is now doing her trials, and may be con- 
sidered as fit to figure on the list of effective ships again. 





THE second-class cruisers Psyche and Tribune are to be 
commissioned next May for the North American Station, 








WIRELESS TELEGRAPHY. 


S1anor Marconi succeeded on Tuesday last in sending 
messages by means of his system from near the South Fore- 
land Lighthouse to the village of Wimereux, which lies some 
two to three miles north of Boulogne. This is a distance of 
about thirty-two miles as the crow flies. Signor Marconi 
was himself at Wimereux, and personally conducted the 
experiments. Several French naval, military, and technical 
experts were present. A standard wire 150ft. high had been 
erected. At the South Foreland the same instruments were 
used which had been employed during the successful trials 
between that place and the East Goodwin Sands Lightship, 
the battery power only being increased. It is stated that 
the signals conveyed across the thirty-two miles sepa- 
rating the French and English stations were perfectly dis- 
tinct. The Times published on Wednesday morning a tele- 
graphic message of 102 words from its Boulogne corre- 
spondent, which was despatched on Tuesday evening, this 
being the first press message transmitted across the Channel 
by Signor Marconi’s method. 

It is impossible not to be struck with this further triumph 
of Signor Marconi. We have for some time known that he 
was perfectly satisfied in his own mind that this long dis- 
tance could successfully be bridged over, but it is a very 
different matter to witness the actual carrying out of his 
ideas; there seems to have been absolutely no hitch about 
the whole proceedings. With no connecting media save the 
earth and the air, messages have been sent from England to 
France. What would our forefathers have said to this? 
The question now naturally arises, “‘ When will the limit of 
distance be reached?” Signor Marconi has gradually 
extended the range of usefulness of his apparatus. Is there 
a distance limit, or may we some day expect that a states- 
man sitting in the Foreign-office will receive first-hand 
private messages coming from all over the globe? May we 
expect, too, that travellers in unknown districts will be able 
to take apparatus with them by means of which they can 
continuously make their whereabouts known? Think of 
the immense advantages should such a state of things 
ever become a reality. There would be no need of 
costly relief expeditions in search of those who have been 
unheard of for such times as to cause disquietude, and who, 
perhaps, do not want to come home when found; details of 
our small—and big, if need be—wars and battles could reach 
the metropolis as they happened; ships ploughing far off 
seas could relieve the anxiety of owners with continuous 
reports of their progress; and those far away could send 
messages to sorrowing friends at home. Such a state of 
things seems too wildly unlikely to ever be realised. And 
yet who can tell? At any rate, it would seem that as far, at 
all events, as regards the English Channel the question of 
communication has been settled in a cheap and efficient 
manner, for without doubt the cost of Signor Marconi's 
apparatus is infinitely smaller than the cost of a submarine 
cable. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





DOCKYARD FITTER APPRENTICES. 


Sir,—Without wishing to cast any reflections on the dockyard 
apprentices, it seems to me quite clear that the desirability or 
otherwise of these young men being allowed to become naval 
engineer students is entirely a question for consideration. The 
apprentices are, without doubt, in most instances, an extremely 
— class, and those of them who display conspicuous ability 
should certainly be eligible for good appointments under Govern- 
ment, or the latter will lose the services of some very valuable men. 
But are not the engineer students and their parents to be con- 
sidered in the matter’ ‘‘Q. E. D.” hits a very good nail on the 
head in suggesting that the £40 per annum paid by the students 
for their education exercises an important influence on the subject. 
The facts are that the parent of each engineer student has to pay 
£40 for each of the five years of his training at Keyham College, 
and in addition to provide for his outfit, upkeep in uniform, and 
other sundry expenses, The dockyard apprentice, who receives 
his training and education absolutely free, is allowed to enter the 
Royal Naval Engineering College at the end of his fourth year, 
being not only then placed on an equality with the fourth-year 
students, but is actually paid a premium of £25, called a scholar- 
ship, to maintain him there until he out as a probationary 
assistant engineer. It cannot be wondered that the students and 
their parents regard this as an injustice and disheartening. In 
selecting rewards for these talented young men the Admiralty 
should not allow injury to be thus inflicted on the students. It 
may not be known generally that Admiral Cooper Key’s committee 
in 1877 most strongly deprecated the entry of workmen’s sons as 
engineer students, yet are the Admiralty going thus directly but 
insidiously against their own recommendations, 

**Q. E. D.” is quite at sea in comparing the “ fitter student” 
with the ‘‘direct-entry assistant engineer.” The former is educated 
and trained at the cost of the State, whilst the latter has to bear 
the cost, and a heavy one, of his own training, and so the parallel 
he draws does not exist. The fitter student, moreover, is the pick 
of a very large number of apprentices, and as such is Beg to 
have the advantage of the engineer students, who, as your contri- 
butor stated, only receive a general training. Anyone acquainted 
with the dockyard school system is aware that that system 
certainly savours more of cramming than education, and a boy 
who shows any epecial ability is sure to be pushed with a far greater 
idea to passing a good examination, and so acquiring kudos for his 
teacher, than to any permanent good that may attach to him. 

The standard of marks has of late, unfortunately, not been, in 
the case of engineer students, so high as it ought, but this can 
hardly be wondered at when the incentives that the engineer 
students have to work for are considered. Such acts of injustice 
on the part of the Admiralty, to which I have referred, would be 
enough to deter most boys from any display of zeal, leaving out 
of consideration the present very unsatisfactory status of the naval 
engineer officers, with which a student must become intimately 
acquainted in a very short time after joining the college if he did 
not know of it before ; in the latter case either he or his parents 
have only themselves to.blame. 


March 25th. JUSTICE, 





SANITARY SAFETY. 


Sir,—Many and varied are the efforts made to obtain this now- 
a-days, Houses are surveyed, inspected, and tested again and 
again, until the owners must really begin to look upon it as a 
weariness to the flesh. It would be amusing, were it not too 
serious a matter, to consider how much of this testing is more mis- 
leading than really useful, even when carefully done by trained 
and qualified men. The so-called testing performed by inexperi- 
enced and interested people is, of course, unworthy of considera- 
tion. It is curious how difficult it seems for some people to grasp 
the fact that it is foul air we are fighting. Nothing is more 
common than to see a beautifully finished plan, with all the 
sewage drains coloured red, and all the rain-water drains in direct 





communication with them coloured blue, the designer failip t 
realise that it is not so much what es down as what pera. be 
a.drain—in the shape of foul air—that is the insidious fos Veer 
often I have found the drains themselves quite sound, while 
attempt whatever had been made to render the access chambers 
an integral part of the drainage system—air or even water-tight 
As the Indians say, ‘‘ Water never sleeps!” There is something 
honest and searching about water, and the hydraulic test is positive 
and excellent so far as it goes. But it does not test manhole 
covers when fixed in place, nor in an occupied house does it test 
any higher than the lowest connection to a vertical soil-pipe, 
Then, again, smoke and all smell tests simply give negative results, 
and the engineer reporting after their use generally employs some 
such words as ‘‘ No leakage was detected,” which may or may cot 
be satisfactory. The only positive test which enables us to say at 
once, ‘‘ The sanitary system of this occupied house is sound and 
air-tight from disconnecting chamber to the tops of the ventilating 
pipes, including every joint and connection,” is the pneumatic 
test. It shows instantly air leakages, which water only shows very 
slowly, if at all; air passing readily and at once through tiny 
interstices—under very slight pressure—practically impervious to 
the passage of water, I have quite come to the conclusion, after 
very many years of practical testing, that a sanitary survey with. 
out this test is unworthy of the name, and, in short, not worth pay- 
ing much for. 

Cuas, E. Grirron, A.M. Inst. Ck, 

Selhurst, March 14th. 





CRANK PINNING A CRANK SHAFT, 

Sir,—Whatever opinion is held as to finality of design in 
marine engines, they seem to vary enough to give plenty of scope 
for improvement in machining the different parts. A difficulty we 
see atonce. It takes a longer time and some thought before it 
can be seen where an alteration in practice will be an advantage 
in the machine shop. 

Take, for instance, one of the six cranks of a first-class battle. 
ship. Diameter of shaft, lft. 5in.; diameter of hole in same, 9in,; 
diameter of crank pin, lft. 7in.; diameter of hole, llin.; walls of 
shaft and pin, only 4in. thick. One would think more than the 
boilers deserve the name tubular. To turn up the crank pin of any 
of the above cranks there are two methods— either by quadrants, 
so called, which are simply carriers fastened on the couplings to 
extend the centres in a te with the pin in use; or one of the 
special crank-pinning machines is employed, the first of which, 
with other good things, we owe to Penn, of Greenwich. 

I will suggest a third plan, The shaft-when it comes from the 
forge will be tried over the square slab between the slotted out 
webs, The shaft will go then to the lathe to be roughed ont to 
within a }in. of the size. The sides of the webs being finished, a 
ring the exact diameter of the top of the radius will be put on th. 
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sides of the webs as a guide for marking out. The hcle in the shaft i: 
then bored, and the 1lin. hole in the crank pin marked out and bored 
exact. The mandril A is then inserted, not pressed, in the 1 lin. 
hole in the crank pin. The nut B can then be tightened up in the 
lathe. A driver backstop as for quadrants drives from either 
coupling. Balancing is done from the face plate. Not so much 
will be required, as one only wants to balance against the 
tubular shaft. 

The advantage will be three or four tools roughing out at once, 
and the insides of the webs finished in the lathe. ere will still 
be a gain if a jin. is left on the pin only, and the pin finished in 
the pinning machine, which, as a rule, is not adapted for roughing 
out. The sketch of mandril will show all that is required, and the 
length and diameter will show it is rigid enough for the purpose. 

J. JAMISON, 

Wincobank, Sheffield, March 25th. 





TURRET LATHES, 


Sir,—We notice a report in your journal of last week of a paper 
read by Mr. Jos. Shepherd on the subject of ‘‘ Modern Machine 
Tools,” with special reference to screw machines and turret lathes. 

We regret that Mr. Shepherd, before making any statements and 
giving figures of sales as regards the Gisholt lathe, did not deem it 
necessary to consult us before putting these figures in public. From 
the extracts given, we should say that Mr. Shepherd himself is not 
very well acquainted with what this lathe is doing, and we would 
respectfully ask you to correct his statement, and to say that there 
are many more than a dozen of these at work in English shops ; 
in fact, there are more than a dozen of these at work in London 
district alone. His statement, therefore, that one shop in Germany 
has as many of these machines at work as are in use in the whole 
of Britain, is quite erroneous, 

We beg to thank you for the very fine illustration of this lathe, 
which appears on page 283 of this same number. 

C. W. Burton, GRIFFITHS, AND Co.) 

Ludgate-square, Ludgate-hill, E.C. G. M. GRIFFITHS. 

March 28th. 








CATALOGUES. 


Babcock and Wilcox Limited, Queen Victoria-street, London. 
Catalogue of Water-tube Marine Boilers. The object of this book 
as an addition to the literature on the subject issued by this com- 
pany is to deal with the development of the Babcock boiler for 
marine purposes, to describe the details of construction, records of 
working, and to give directions for the guidance of its users, We 
note that nearly 100 vessels have now been fitted with this type of 
steam generator. The book reflects great credit upon those 
responsible for its production, and at the present time, when the 
use of water-tube boilers in the Navy is attracting so much atten- 
tion, its publication is opportune. 

Harpers Limited, Aberdeen, Scotland, This is a wall sheet 
giving sizes and prices of belt and rope pulleys, gear-wheels, cone 
pulleys, pedestals, hangers, and brackets. 

Walter A. Wood, Worship-street, London. 
catalogue of agricultural impl ts, incl 
binders, reapers and mowers. 

H. W. Ward and Co., Birmingham. [Illustrated catalogue of 
machine tools, This book is nicely printed, illustrated, and indexed. 
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NavaAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief Engineers: W. R. 
Apps to the Forte ; A. E. Cox, to the Pembroke, additiona', for the 
Skipjack ; J. W. Ham, to the Barfleur, for the Fame. Engineers: 
R. BR Garde, to the Vivid for the Skate; F. G. Dawson, to the 
Vivid for the Shark ; H. R. Teed, tothe Pembroke for the Mallard ; 
F. J. Page, to the Pembroke for the Snapper; H. E. H. Ash, to 
the Pembroke, additional, for'the Cynthia. Assistant Engineers: 
T. F. Brown, to the Pembroke, and to the Forte: F. M. Hall, to 
the Colossus; A. G. Archard, to the Trafalgar. Pro>ationary 
Assistant Engineers: W. Begg, to the Pembroke, and to the 
Forte ; W, H, Mew, to the Renown, 
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RAILWAY MATTERS. 


ldwin Locomotive Works, Philadelphia, have 


Tae Ba ; . ep } 
hand for eighty-one engines for Chinese railways. 


an order on 
FoutowING the example of the Midland Railway Com- 
ny, the Great Northern Company has placed an order for loco- 
Petves with the Baldwin Company, Philadelphia. 
Tur Marquess of Tweeddale, chairman of the North 
ailway Company, and Sir Charles Tennant, the vice- 


itish Ri : . / 
British have tendered their resignations as directors. 


chairman, 

A scHeME is on foot to construct an underground 
ailway in New York. The Rapid Transit Railroad Commission 
rf New York, according to Laffan, has accepted the proposition 
a the Whitney Syndicate to build such a railway at the cost of 
over 50,009,000 dollars, 


Oy the Lehigh Valley Railroad a heavy mountain 
Jocomotive, built by the Baldwin Company, has 4105 square feet 
of heating surface, and has hauled a load of over 1000 tons a 
tance of 27 miles up a gradient of lin 100. It has a Wootten 


- Nine more of these engines have been ordered, 


fire-box. 

Aw interesting series of experiments is being carried 
out on the North-Western Railway of India, with a view to 
determine the conditions under which unbraked goods vehicies 





having regard to the safety of the travelling public, be 


— ‘hed to passenger trains fitted with the automatic vacuum 


attac' 
brake. 

Tux Boston Elevated Railway Company of Massa- 
chusetts operates 305 miles of road, and carried during 1898, 
172,764,300 passengers, and the car miles run amounted to 
19,787,000. ‘There are five power stations of a total capacity of 
16,100 kilowatts, and the indicated jorse-power of engines is 
24,000. 

Ix this country we have four “ great” railway systems, 
the Great Northern, Great Eastern, Great Western, and Great 
Central. Probably the newly amalgamated London, Chatham, and 
Dover and South-Eastern Railways will shortly blossom forth with 
the title Great Southern Railway. It would be animprovement on 
the present unwieldy combination of names. 


Durme the last half-year the Liverpool Overhead 
Electric Railway, which was inaugurated in 1895, and is worked 
on the third rail surface conductor system, carried 4,894,921 pas- 
sengers, the train mileage being 373,560. Compared with the 
previous year the train mileage has slightly increased—about 0°5 per 
cent.—Wwhile the number of passengers carried shows an increase of 
427,431, or about 9°6 per cent. The igi rod train mile have 
risen from 24°2d. to 26°23d., and the expenditure is practically 
the same as in 1897, about ls. 3d. 


Tur superintendent of motive-power of the Wabash 
tailroad, in the United States, Mr. J. D, Barnes, has been experi- | 
menting with lagged locomotive tenders. The value of lagging is, 
of course, only obvious in connection with heated feed-water tanks. | 
Ina test recently made on the value of heated feed-water, it was | 
demonstrated that the difference of effectiveness between feed- | 
water at 50deg. temperature and when heated to 105deg. was | 
equal to one train-mile more per ton of coal, which was an actual | 
saving of more than 6 per cent, of fuel. 


Mr. CHAMBERLAIN last week had a private interview at | 
the Colonial-office with the members of the Ceylon Association in | 
London in reference to the development of the railway system in 
the northern part of Ceylon. It had been decided to extend the 
existing railway, and the deputation urged that it should go along 
the coast, which was exceedingly popu'ous, where it would run for a 
distance of eighty miles through the best parts of the country, and 
touch the great salt-producing districts. It was understood that 
the Government had already decided to extend the railway from | 


Colombo northward +ié Anurhadupura, and that a substantial | 


grant was to be made for the purpose, and the object of the depu- | 
tation was to obtain a reconsideration of the scheme. 





Cast steel, says an American contemporary, is to be | 
used for the frames of twenty-five locomotives now being built by 
the Baldwin Company for the Topeka and Santa Fé Railroad. An 
experiment is now being made with cast steel steam domes, ‘lhese 
domes are used on a number of 2lin. by 28in. Consolidation engines, 
and offer the advantage of giving ready access to the throttle | 
valve and steam pipe. ‘The dome is made in two parts, which are 
held together by tlanges, bolted with jin. bolts. The parting of 
the two sections is a little lower than the middle of the height, 
and thus exposes the throttle, so that it may be easily applied, | 
removed, or repaired, ‘The body of the dome is jin. thick, while 
the tap is increased to 2hin, thick at the pop valve holes. The 
weight of this dome is 13721b., of which the upper section weighs 
630 Ib. 


A scHEME is on foot for the establishment of about 
sixteen miles of tramways between Houghton-le-Spring and Sun 
derland and the various extensive colliery villages in the district. 
It is intended that the tramways shall be on the overhead electric 
trolley system, and the 4ft. 84in. standard gauge will be adopted 
throughout. Passengers, parcels, and light goods will be carried 
during the day, and goods traffic of all kinds will be carried at cheap 
rates at night. Among the places to be served will be Houghton- 
le-Spring, Newbottle, Penshaw, New Herrington, East and West 
Herrington, New Silksworth, Sunderland, Ryhope, Hetton-le-Hole, 
South Hetton, Felling, &c. A preliminary survey of the whole 
district has been made by the joint consulting engineers, Messrs. 
Handcock and Dykes, electrical engineers, and Messrs. D. Balfour 
and Son, civil engineers, both of Newcastle-on-I'yne and London, 


Tue reduction of unnecessary weight of locomotive 
parts is now most carefully studied, and it does not seem possible 
that much more may be done in this direction; but the spring 
rigging so far has not had a great deal of attention. It is possible 
that a material saving may be made in these parts, especially if 
coil springs with satisfactory ‘‘damping” devices may be 
devised and used, says the American Engineer. It is open to 
question whether the heavy driving springs, spring hangers, 
equalisers, and equaliser stands are indispensable, and the 
whole subject of equalisation is worth investigation. With fast 
pennant engines the weight to be saved by coil springs would 

e very valuable in the boiler; and it is important to know 
whether the equalisers have time to act at high speeds, and whether 
hee bs of equalisation at low speeds is a3 important as has been 
elieved, 


Mr. Puitur Dawson read a paper on Wednesday, the 
22nd inst., at the Society of Arts, on “ Electric Traction and its 
Application to Suburban and Metropolitan Railways.” The special 
purpose of the paper was to show the adaptability of electricity to 
the working of trains for conveying large crowds to and from busy 
centres, England had been the first to use electricity underground 
and overhead, but America had dealt commercially with heavier 
traffic and greater distances, The author, when speaking on the 
nestion of quickness in getting up speed, compared the results 
obtained by means of electricity at Chicago with those by steam on 
the Metropolitan and District Railways in London, “Maximum 
speed, 7.e., 25 miles an hour, in the former case could be reached in 
ten seconds, whereas with the steam locomotives in London, the 
time occupied was thirty-three seconds. A distance of 1880ft. 
could be traversed from start in sixty-six seconds by an electrizally- 
driven train, whereas a train propelied by steam would take ninety- 
three seconds. This was of great importance, With reference to 
costs, the author maintained that it was cheaper to use electricity, 





and adduced figures from American lines to prove this, 


NOTES AND MEMORANDA. 


Tue British Empire produces two-fifths of the world’s 
output of coal. 


Tue total number of deaths from accidents in mines 
and quarries is said to be close on 4000 annually. 


At the end of last year there were 436 blast furnaces 
employed in the pig iron industry in the United Kingdom. Of this 
number 163 were out of blast, leaving a net total in blast of 273 
furnaces, 


Tue lowest temperature reading taken in this country 
during the recent severe frost was 2°8 deg. below zero. This 
abnormal cold was experienced at the Duke of Bedford’s fruit farm 
at Ridgmont, B2dfordshire, 


A Yorksuire firm of ironfounders claims to be able to 
produce articles of rustless cast iron. The process is not to cover 
the surface with any added metal, such as zinc in galvanising, or 
any other protective coating, but, we understand, to produce an 
iron whose surface has already absorbed the maximum amount of 
oxygen, 


Ir has been found that with a pencil of aluminium, 
distinct writing can be done on smooth surfaces of materials con- 
taining silicic acid, such as glass, porcelain, &c., and that the letters 
adhere so firmly to the respective materials that even continued 
rubbing with moist substances will not remove them. If the 
characters are treated with strong hydrochloric acid or caustic 
potash, the metal disappears gradually, but leaves on the writing 
surface traces as if etched. Hence the soft metal must actually 
enter more or less into the hard, siliceous substance by virtue of a 
yet unexplained power. Magnesium, cadmium, and zinc also 
possess this writing capacity for glass and similar materials, but 
their easy oxidability renders them too perishable and withont per- 
manent gloss. This property of these metals to act upon substances 
containing silicic acid. can be practically utilised for distinguishing 
genuine diamonds from the imitation article. 


A papER was recently read before the Cambridge 
Philcsophical Society on the combustion of carbon in electrolysis, 
by Mr. S. Skinner. A cell consisting of a carbon electrode in 
potassium permangarate and a lead peroxide electrode in dilute 
sulphuric acid produces a current flowing in the external circuit 
from the lead peroxide to the carbcn. The permanganate ion is 
therefore brought against the carbon plate and becomes reduced, 
forming mainly carbon dioxide gas and permanganic acid. Such a 
cell has an electro-motive force of 0°33 volt. To find the relation 
between the carbon dioxide set free and the current, a voltameter 
containing potassium permanganate solution with a carbon anode 
and platinum cathode, was connected in series with a water volta- 
meter, and a current passed through them. With certain 
precautions it was found that one volume of carbon dioxide was 
set free for two volumes of hydrogen, and the author gives reasons 


| for considering this result as determining the electro-chemical 


equivalent of carbon. The carbon dioxide produced in this way is 
not quite pure ; it contains small percentages of oxygen and carbon 
monoxide, 


Most brassfounders know that by the addition of a 
certain quantity of phosphorus to copper they are able to make a 
sound copper casting, but it is not every brassfounder that 
knows the best way in which to mix this phosphorus in the copper. 
Phosphorus being such an extremely combustible substance, it 


| hardly touches the molten metal before it ignites and is lost in flame 


and smoke. ‘To get the full effects of the phosphorus, it has to be 
quickly plunged to the bottom of the crucible. An ingenious 
method practised by a New York city founder, according to the 
Scientific American, is to take a very sma! crucible and bore several 
openings in it. The phosphorus is then put into this small 
pot, the top is covered over and a piece of paper wound 
around the bottom where the pot has been punctured. When the 
copper has the right heat, the founder takes the small pot and 
plunges it quickly to the bottom of the crucible. Of course the 
paper is immediately burnt, which leaves an opening for the phos- 
phorus, and it, having but one way to escape, runs out through the 


| small holes, mixes thoroughly with the molten mass and phos- 


phorises the copper. The metal is then ready for pouring, and 


| with this treatment a sound copper casting can be made, 


A coMMITTEE appointed by the American Foundrymen’s 
Association some time ago to investigate the influence which the 
size of a test piece of cast iron has upon its compressive strength, 
has completed its compression tests of an ingot mould iron of 


| soft Bessemer mixture. The 192 bars cast from this furnished 256 


test pieces, and 280 separate tests. The test bars, according to the 
Enmnecring Nevs, were all square, cast vertically in dry sand 
moulds, and of sections varying from in. square to 4in. square, as 
shown by the table. From these test bars were cut Jin. cubes, the cut 
extending along a line at right angles to the sides of the bar. Thus, 
no cube retained a corner of the original test bar except that which 
was cut from the jin. bar. It will be seen that the metal cast in 
small mouids is of much greater compressive strength than that 
cast in large moulds :— 

Compression Tr sts of kin, Cubes of Ingot Mould Tron, Soft Bessemer 

Mixture. 
Approximate 





cross section -—— Crushing strength in lbh——-——_, 
of test bar --_-—— -—— From edge —-—_-—— 
from which Middle First Second Third Fourth 
cube hin. jin. sin. jin. din. 
was cut, in. 
os 29,570 .. — . — _ 
I x2 a. ss SE es Te... — We - _ 
REMUS. 3: TAS... 1S .. WS .. -- - 
a. 2 13,810 .. 18,750 .. 18,880 .. _ — 
2°5x 25 10,950 .. 12,040 11,430 .. 10,950 = 
ae See 9,830 11,200 10,270 .. 10,430 .. — 
8°5x 3°5.. 9,350 .. 10,770 .. 9,880 .. 9,540 .. 9850 
4 x4 9,100 .. 10,840 .. 9,950 .. 9,570 .. 9360 


A DESCRIPTION of a natural dry dock and the manner in 
which it has been utilised, recently appeared in the Engineering 
News. This dock is on the Maine side of the St. Croix River, 
between Calais and Passamaquoddy Bay. At this point a small 
brook has cut a channel of sufficient width through the river bank 
down to about the level of low tide, the. difference in tide levels 
at this place being nearly 25ft. Starting several hundred feet 
from the river, on the small tributary, a cut was made across the 
bed of the stream, extending into each bank, and a 10ft. wall of 
stone laid in cement was built. At the centre opening the top of 
this wall was about on the level of the bed of the stream, but at 
the sides it extended above the highest tide. Sills were laid in the 
opening and a pair of ordinary lock gates were put in place, 
opening outward. A pipe controlled by a valve was laid in the 
centre wall, level with the stream bed, and carried off any water 
intercepted by the low walls and the sills, and a ditch, cut above 
the level of high tide, provided an outlet for the small amount of 
water usually coming down the brook channel. A few well-bedded 
cross timbers for supporting the keel of the vessel completed this 
serviceable dry dock. The operation of the dock was very simple. 
The vessel came up the river on the flood tide and was hauled into 
the dock and held in position over the keel blocks as the tide ran 
out. As the water level lowered shores from the banks kept the 
vessel upright, and these are found sufficient for the class of 
vessel using thisdock. When the tides had run out the gates 
were shut and the water was kept out until repairs were completed. 
To unlock the ship the gates can be opened at low tide and the 
water thus admitted on the rise of the tide will float the vessel, 
and she can pass out and down stream on the ebb tide, 





MISCELLANEA. 


AN interesting feature of the Great Britain Exhibition 
to be held this summer at Earl’s Court will be a mining court, in 
which will be represented the industry in all its branches, 


THE total value of the exports from the Colony of New 
Zealand during last year was £10,523,295, as compared with 
£10,016,993 in 1897—an increase of £506,302. Imports showed an 
increase of £179,985 ; the total for 1898 being £8,235,209, as against 
£8,055,224 in 1897. The balance of trade is no less than 162, 258,086 
in — of the Colony, that being the excess of exports over 
imports. 


AT a recent meeting of a special committee appointed 
by the London Chamber of Commerce to fully consider and inquire 
into the question of the postage of newspapers and periodicals, it 
was decided to ask the Postmaster-General “that all bond fide 
periodical publications containing literary matter shall be admitted 
to registration at the Post-office, and that the postage on such 
periodicals shall be according to weight.” 


Tue ice breaker Ermack, which we illustrated and 
described a few months ago, has begun her work well. She 
arrived towards the end of last week in the neighbourhood of 
Reval from Cronstadt and freed three steamers and another ice 
breaker, which were icebound and in an almost critical condition, 
and she has also towed five steamers through thick ice into safety. 
Her entry into Cronstadt through the deeply frozen sea is spoken 
of as a triumph. 


Ar the last meeting of the Institution of Mechanical 
Engineers, held on the 23rd inst., Mr. Arthur Tannett Walker, of 
the firm of Tannett Walker, and Co., Limited, of Leeds, was 
elected a vice-president of the Institution in the place of the late 
Sir Douglas Galton, K.C.B., F.R.S., &. Mr. Walker is a member 
of Council of the Iron and Steel Institute, and has long held an 
important position on the Council of the Mechanical Engineers. 
We heartily congratulate him on his election, and fee! sure that 
he will prove a worthy successor to Sir Douglas Dulton. 


In connection with the coal boring operations which 
the Kent Coal Exploration Company have been carrying on at 
Barham, midway between Canterbury and Dover, for several 
months past, the coal measures were successfully struck on Friday 
last, the result being officially confirmed on Saturday by Professor 
Boyd Dawkins, the geological adviser to the Board. The boring 
is about nine miles inland from the point at Dover. The discovery 
at Barham is of great importance, as it undoubtedly proves the 
continuity of the coal measures between Dover and that point, 
the area between these two positions being a very extensive one. 


A Bitt for the regulation of telephone charges in the 
State of New York, drawn up by the Committee appointed for 
that purpose by the New York Board of Trade and Transportation, 
was recently introduced simultaneously in the Senate and the 
Assembly. The Bill provides that the telephone rates in cities of 
1,000,000 inhabitants and over shall not exceed 125 dols. a year ; 
in cities of 500,000 to 1,000,000, not to exceed 85 dols.; in those 
of 100,000 to 500,000, not to exceed 48 dols.; those of 20,000 to 
100,000, not to exceed 36 dols.; from 8000 to 20,000, not over 
30 dols.; and in all places having les: than 8000 inhabitants not to 
exceed 27 dols, a year. The charge for local messages at public 
or pay stations is fixed not to exceed 10 cents for the first five 
minutes, and 5 cents for each additional five minutes. Provision 
is made that the rates may be raised if the telephone company is 
not making, in addition to the amount paid for interest on bonded 
indebtedness, a net profit of 10 per cent. upon all cash capital, 
while, on the other hand, it may be lowered if the company is 
making a profit of more than 10 per cent. 


AN ingenious battery calculator is being issued by the 
Electrical Power Storage Company. By its means it is possible to 
find at a glance the price of any battery from that required for 
fifteen lamps at 40 volts to that for 300 kilowatts at 220 volts. It 
consists of a cardboard envelope open at each end, so that another 
piece of cardboard can slide in and out of the erivelope, somewhat 
in the nature of a slide rule. The envelope is pierced on one side 
with three openings. The top opening deals with numbers of 
lamps and voltages, the former going from fifteen to 250, and the 
latter from forty to 110. The two lower openings deal with the 
prices of batteries to run the lamps for 9 hours and 34 hours, 
respectively. The other side of the eavelope is pierced with four 
openings. The top two refer to lamps and kilowatts from fifty 
up to 800 and from three to fitty respectively, at voltages varying 
from 100 to 220, and the two lower openings deal with even larger 
installations, namely, from twenty to 300 kilowatts at voltages 
varying from 100 to 220. This card is the invention of Mr. M. B. 
Cotterell, and for obtaining easily the approximate price of a 
battery to work within the limits mentioned, it certainly is a 
decided improvement on the ordinary method of hunting over 
numberless detached sheets, 


One of five pairs of huge horizontal turbines of the 
Greyelin-Jonval type, each vapable of developing 2500-horse power, 
has recently been installed in the works of the Niagara Power and 
Manufacturing Company. From anillustrated description of these 
which appeared in the Scientific American we have ootained the 
following particulars. The turbines are 70in. mean diameter, of 
thirty-six blades ; each one has 142 square inches area. They are 
secured on a horizontal axis of ll}in. diameter in the middle, 
tapering down to 8in. The turbines make 250 revolutions per 
minute, and they are supported on self-oiling bearings of 30in. 
length by 8in. diameter, supported on stout stands, resting on the 
steel framing above mentioned. Each end of the shaft is provided 
with thrust bearings, so as to neutralise any end pressure that may 
be caused by a temporary obstruction in one or the other of the 
turbines. The prolongations of both shafts are provided with 
couplings to which dynamos are directly connected. The placing 
of turbines in pairs on horizontal] axes has, within the last ten or 
fifteen years, become a favourite mode of using water-power ; as, 
by placing the turbine shaft above the tailrace water, every part is 
made accessible. This mode of absorbing the power of hydraulic 
motors has become specially desirable, since the generators may 
be in many cases direct connected with the turbine shaft, thus saving 
any loss by the use of belting. ; 


THE majority of the stationary engines in Sao Paulo, 
Brazil, as in Rio, are, says Mr. Worthington, the Special Commis- 
sioner appointed by the Board of Trade, in his special report on 
British Trade in South America, of British make ; but whether 
this will continue to be the case seems doubtful. One instance of 
how business sometimes goes away from us came under his notice 
in connection with stationary engines. It is as follows :—Large 
Brazilian importers and mechanicians had dealt with certain British 
engine makers for a number of years, doing a regular and con- 
siderable business, chiefly in small-sized engines, They had 
occasion, however, to order a large engine, 100-horse power, and 
again one of 150-horse power ; to their surprise, these came out in 
a deploravie condition, and cost them heavily to set right, not to 
mention loss of prestige with their clients ; and still more to their 
surprise, notwithstanding their long and pleasant relations with 
the makers, the latter would admit nothing and gave them no 
satisfaction whatever. After this experience they contemplated 
sending their orders, at least for large engines, to the Continent, 
confident of no such treatment there ; but meantime the traveller 
of a large United States maker visited them, and closed a contract 
for five years, They remarked to me that their English friends, 
so far from sending a traveller, would hardly take time to speak to 
them, when they went to see them in England, although their 
account was worth £20,000 per annum, 
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(For description see page 311) 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


y = AND Co., Vienna. 
—— . . ae, 7, Kumpfgasse, Vienna I, 
CHINA.—K&LLY AND Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Bo¥veav AND CHEVILLET, Rue de la Banque, Paris. 
GERMAN Y.—ASHER anv Co., 5, Unter den Linden, Berlin, 
A. TWEITMEYER, Leipzic. 
F. A. Brocknaus, Leipzic. 
INDIA.—A- J. CompripGe and Co., Esplanade-voad, and Railway Book- 
stalls, Bombay. 
ITALY.—LOESCHER AND Co., 247, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY AND Wa su, Limirep, Yokohama. 
Z. P. Marnuya and Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 1/4, Nevsky Prospect, St, Peteraburg. 
§, AFRICA.—GorDON AND Gorcn, Long-street, Capetown. 
R. A. THomMpson AND Co., 33, Loop-street, Capetown, 
J.C. Jura & Co., Capetown, Port Elizabeth, and Johannesburg, 
AUSTRALIA.—GoRDON AND GotcH, Queen -atreet, Melbourne; George- 
street, Sydney ; Queen-atreet, Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-atreet, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane. 
TuRNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland, 
Craio, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Youge-street, Toronto, 
UNITED STATES OF AMERICA.—InTERNaTIONAL News Co., 83 and 85, 
Duane-atrect, New York. 
Surscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kgiiy anv Watsu, Limirep, Singapore. 
CEYLON.—W1sa¥aRTNA AND Co., Colombo. 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tae Enorvesr, or containing 

ions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


Simpcex (Nottingham).—In a short time we shall publish full informa- 
tion on the subject referred to in your letter. All the facts are now 
being collected for the purpose. 

R. 8. L. (Glasgow).—We know nothing whatever of the firm you name, 
and we advise you to be extremely cautious before you part with your 
money. We regard with the utmost doubt people who undertake to 
dispose of inventions which have just been patented. 

R. 8. (Eastbourne),—Watt’s conclusions as to horse-power are in principle 
perfectly accurate. The resistance offered by a piston to the steam is 
precisely equal to the driving force, in just the same way that the 
pull of a locomotive on a train is precisely equal to the pull of the 
train on the locomotive. This is Newton's third law of motion. A 
force cannot be greater than the resistance against which it is exerted. 
There is no such thing as an unbalanced force. 

Finem Respice.—We have never heard of any steps being taken against 
the No. 2 cars on the visibility of exhaust, and the No. 1 has not yet 
come to England. The main objection to all cars of this type is the 
smell, the difficulty of firing, and the trouble of deposit in the 
cylinders. There are several No. 2 cars running, and Pere might doubt- 
less satisfy yourself by a personal examination of them. See our 
articles recen:ly concluded on ‘‘ Oil Engines for Motor Care,” January 
6th to February 10th. 


INQUIRIES. 


HEATING ENGINEERS. 


Sik,—Can any reader give me the naine and address of an Institute of 
Heating Engineers which has been formed recently at Finsbury Park ? 
8. H 











MEETING NEXT WEEK. 


GeoLoaists’ Association, Lonpon.—Friday, A 7th, at 8 p.m., at 
University College, Gower-street, W.C. Paper, ‘“‘ The Geology of Brittany, 
with Special Reference to the Whitsuntiae Excursion,” by Mr. Charles 
Barrois, D.Sc., For. Mem. G.8. 








DEATH. 


On March 25th, at Ballycarron, Golden, Cashel, Ireland. Ricuarp 
Buicer, M.I.C.E., third son of the late Thomas Butler, J.P., in his 
seventy-seventh year. 
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THE FRENCH MARINE. 


INTEREST in naval matters on the other side of the 
Channel has rarely been so, keen as was displayed during 
the debate on the estimates in the Chamber of Deputies. 
There were two reasons for this; first, a curiosity to 
know how far M. Lockroy had been able to carry out the 
wholesale reforms which, as deputy, he had insisted upon 
as being urgent and indispensable; and, secondly, a 
natural desire to see the country backed up by a suffi- 
ciently strong navy to avoid any further necessity of 
giving in at the bidding of a foreign Power. As this 
latter sentiment dominated, it was perhaps not sur- 
prising that the estimates were voted without difficulty. 
Certain deputies even seemed to think that the sum 
asked for was not enough, though it exceeded the esti- 
mates of the previous year by 17,000,000 francs, and was 
the biggest budget on record. The country’s representa- 
tives sanctioned the expenditure during 1899 of 302,000,000 
francs with a whole-hearted generosity that will doubtless 
encourage M. Lockroy to be a little less modest in his 
demands in the future. To this extent the Minister's 
triumph was complete. His programme was unreservedly 
approved of by the rapporteur, and sanctioned by the 
great majority of the Chamber. But the former critic 
of the marine enjoyed the novel experience of being 
criticised in his turn, and when Admiral Rieunier started 
to attack the programme, it was evident that open 
hostilities between the old school and the new had begun. 
Before entering into the debate it may be well to give 
an idea of the two programmes which have thus been 
brought into violent conflict. The old one was the work 
of the Conseil Supérieur de la Marine, and was started 
upon in 1891. It provided for the construction of battle- 
ships which have already brought the number afloat up 
to twenty, and three others are at present on the stocks, 
the Henri IV., the Iéna, and Suffren, the credits for the 
two last-named having been sanctioned in 1898, The 
estimates for carrying out this programme totalled 
854,500,000 francs, and it was to have been completed in 
1901, though, as a matter of fact, it is probable that it 
will only be terminated four years later. The New 
Marine, inaugurated by M. Lockroy, however, professes 
to have little belief in the efficiency of the battleship 
under the special conditions of future warfare. Since 
the English fleet is invariably taken as a term of com- 
parison, the new school of critics urge that it is quite 
useless to attempt fighting England with its own weapons. 
So long as England is able to build three first-class 
battleships to one constructed in France, the struggle for 
supremacy can only make the inferiority of the French 
fleet more manifest every year. The best thing that can 
be done with the battleships is, it is argued, to keep them 
in the ports so as to compel three or four times their 
number of English vessels to remain in a state of 
‘masterly inactivity’ outside. These tactics of the new 


school are scarcely less brilliant than the method by 
which it is proposed to utilise the wooden vessels for 
which M. Lockroy has such an unconcealed contempt. 
They will be sent out for the defence of the colonies, and 
when the enemy’s forces come in sight they will be run 


ashore. 


that the new navalstrategy has already been cut and dried, 
and, if it be judged from the samples given, it must be of 
a highly diverting character. 

The main object of the new strategy is to avo.d 
engaging in a pitched battle with the first-class battle- 
ships, and carrying on a war against commerce instead. 
Thus, while the other Powers are augmenting the dis- 
placement of their battleships, M. Lockroy has partly 
abandoned their construction, and is giving his 
attention to fast cruisers, torpedo boats, and, above all, 
submarine boats. He has been authorised not to put on 
the stocks this year the new battleship which had been 
provided for under the old programme, and to devote the 
money to the construction of the lighter vessels. His 
argument is that since France cannot keep pace with 
England in the construction of battleships, she must 
find her superiority in a better and more judicious 
expenditure, in a new strategy, a perfect equipment, and in 
utilising the latest developments of scientific progress. 
Apparently all this has been accomplished during the few 
months that M. Lockroy has been in power, for while a 
little more than a year ago, when simple deputy, he 
harrowed up the soul of the Chamber by his lugubrious 
picture of the demoralised state of the marine, he has 
now nothing but the most soothing phrases and consoling 
prophecies as to the present and future of the French 
navy. M. Lockroy has passed his wand over the 
marine, and the most perfect order has come out of 
chaos. Before he was Minister the Mediterranean 
squadron was composed of one armoured cruiser and a 
second-class cruiser, with two battleships in reserve ; the 
squadron now consists of six battleships of the same 
class, steaming at 17 to 18 knots, and “ consequently a 
knot faster than the English squadron in those waters.”’ 
To these have been added three battleships of the training 
division and six battleships of the “inactivity ” squadron, 
which brings up the total to fifteen battleships as against 
ten composing the English squadron. It is, perhaps, not 
surprising that this comparison should have aroused a 
protest from certain deputies, who pointed out that 
England could have as many vessels in the Mediterranean 
as she pleased, while another member charged the 
Minister with excessive optimism. The northern 
squadron has been completely changed by sending the 
battleship and four coast defence vessels which formerly 
composed it to the Mediterranean, because they did not 
possess sufficient stability to allow of the guns being used in 
the northern seas, and they have been superseded by six 
battleships of an old type, two armoured cruisers, and 
several small vessels. The Atlantic division is to be of 
the same number of units, but composed of more modern 
vessels, except in the case of the wooden ships which it 
is not yet possible to replace with newer types. 

The most important innovation from the point of 
view of the Minister is, of course, the submarine boat. 
Following up the popular success of the Gustave Zédé, 
M. Lockroy reserved his highest flights of eloquence for 
the submarine vessels, and after giving a moving account 
of the trials, and a touching homage to the heroism of 
the crew for allowing themselves to be boxed up in such 
a craft, the Minister announced that the Gustave Zédé 
was no longer blind, but had, during the past few days, 
found its famous “eye.” The boat, says M. Lockroy, 
‘“‘ig now provided with a sighting apparatus, which allows 
of its approaching the enemy while remaining itself 
absolutely invisible, and striking a blow without there 
being any suspicion as to its presence.” M. Lockroy 
naturally concludes that this will mean “a revolution in 
naval warfare.’ Such, however, is not the opinion of 
M. Claudinon, the well-known ironmaster in the Loire; 
but as the metallurgical concerrs on the other side of the 
Channel are credited with being averse from the sub- 
marine boat, because it may affect their interests by 
suppressing battleships, the opinion of M. Claudinon does 
not perhaps carry so much weight as it ought todo. He 
contends that the Gustave Zédé does not represent such 
an advance over the foreign navies as is represented. 
Germany, Spain, Italy, and America have all built sub- 
marine boats which have given as good, if not better, 
results than the French vessel. The mere fact that 
M. Lockroy received forty-five projects for this class of 
vessel, and was obliged to make several awards, proves 
that there is nothing particularly difficult in the building 
of a submarine boat. Admiral Rieunier opposed the grant 
for the construction of six submarine boats on other 
grounds. The t to be taken, he says, is not the 
Gustave Zédé but the Narval, which is not even yet 
constructed, and it is manifestly premature to start 
building such vessels before they have been tried. 

The Minister of the Marine has thus devised a new 
strategy, re-arranged the squadrons, and “invented” the 
submarine boat; and this, perhaps, is about as much as 
can be expected under the circumstances. His great 
reforms are still questions of the future. He intends 
first of all to appoint a director of naval construction, 
who will take all responsibilities. The plans of vessels 
will not be altered once they are approved of; and to 
facilitate the building of ships, the arsenals will be com- 
pletely separated from the marine. When the Charle- 
magne and the Gaulois were constructed, a great deal 
was said about the rapidity with which the work had 
been carried out; but this advance has been entirely 
lost by the delays in the armament. The battleships 
will not be ready for several months. All such drawbacks 
are to be rectified in the future, if only M. Lockroy be 
allowed to remain in office long enough. All the wooden 
vessels, with the exception of those which will be run 
ashore in the face of the enemy, will be sold as oppor- 
tunity arises. M. Lockroy has not yet been able to 
establish his fortified coaling stations ; but he promises 
to do so in the shortest possible time. Bizerta and 
Corsica are the most important; then come Dakar, 
Diego-Suarez, and Port de France in Martinique, Pointe 
Saint Jacques in Cochin-China, Port Courbet in Tonkin, 
Port Phaston in Tahiti, and Libreville in the Congo, and 
Obock. Bizerta resembles Santiago in Cuba, in that 
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In fact, the Minister has assured the Parliament 





access is gained by a narrow channel, which can be easily 
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blocked up by the enemy; but the Minister intends con- 
structing a breakwater in such a way as to render such 
tactics impossible. 

Daring the debate the new programme came in for 
severe criticism from those who doubted the wisdom of 
preparing for a commercial war to the detriment of 
the battleships. Admiral Rieunier, in his long attack 
upon the new marine, pointed out that a commercial 
war had never been otherwise than disastrous to France. 
Privateerinz had merely had the result of filling the 
English prisons. France had been no more fortunate 
either in her pitched battles or in single combat, for she 
had lost nearly all. Privateering could only be carried 
on by very rapid and well-armed vessels under good com- 
mand, but the decisive blow must always be given by the 
squadrons. Wherefore, argued the admiral, a concentra- 
tion of force is as important on sea as on land. At the 
present moment not only has the battleship been con- 
demned, but many of the vessels already in existence are 
practically useless, because the money granted for their 
transformation last year has been devoted to other pur- 
poses. According to the rapporteur, there are actually 
in service twelve first-class battleships and four second- 
class, while there are on the stocks or awaiting their 
armament, five first-class battleships and one second- 
class. Of the twelve squadron battleships five need an 
entire transformation in their armament, boilers, and 
superstructure, and all the second-class ships require 
thorough repair, so that there are nine battleships which 
haye lost their value as fighting units until such time as 
the money is spent to put them in order. This neglect of 
the battleship appears to be the more serious because, 
according to one member of the Chamber, whose opinions 
were approved by the military deputies, the present navy 
contains all the elements that are necessary for the 
national defence. The tactics of France in a struggle 
with England will be those of a military against a naval 
Power. France has to protect. her coast line and her 
colonies. She can only be attacked by a bombardment 
and the landing of an armed force. But, say the French 
critics, such an armed force, which would necessarily 
be small, would be immediately driven back by a 
well-equipped army. The same authorities argue that 
a bombardment would be equally futile because the 
enemy would be kept at a _ respectable distance 
from the forts, and could only bombard the open 
coast line where the damage would not be of any great 
importance. As tothe colonies, an attempted invasion 
must also be resisted by the land forces, which would 
drive back invaders. In any event, the battleships would 
only play a secondary part in the defence. In a word, 
the old marine would rely upon the battleships for coast 
defence and avoid engaging in pitched battles if possible, 
while the new school seeks to terrorise the enemy by 
striking at the fleet with invisible weapons and destroy- 
ing the commerce by swift cruisers and privateers. The 
position is summed up by M. Lockroy as follows :—‘ I 
do not say that a commercial war should be our only aim, 
but it is one that we must prepare for. It is an essen- 
tially modern war which attacks capital, paralyses com- 
merce, and consequently strikes the enemy to the very 
heart.” 

While Admiral Rieunier stood up as the champion of 
the old programme he found a powerful supporter in M. 
Claudinon, whose special knowledge of armour-plate and 
ordnance construction lent great interest to his technical 
plea in favour of battleships. The admiral claimed that 
the navy was not in decadence, and that with the pro- 
gress it had made in the perfection of fighting material, it 
could more than hold its own with an equal number of 
foreign units. This was the theme of M. Claudinon’s 
speech. His appreciations are almost as optimistic as 
those of M. Lockroy with respect to his submarine boats, 
but while allowing for some natural exaggeration they 
are worth quoting as coming from one whois a recognised 
authority. M. Claudinon argues that the French battle- 
ship is able to withstand ramming, and can use her own 
ram, which is not the case with the English ship. In 
developing his argument, however, if becomes evident 
that he is taking a few exceptions to prove a general rule. 
The French artillery is also, he believes, so far superior 
that in a single combat the French vessel would have 
the advantage. The Bouvet, he says, of 11,500 tons, is 
capable of successfully resisting an attack of the Magni- 
ficent, which was constructed in the same year. He 
attributes the alleged superiority of the French battle- 
ship, not only to the guns, but also to the armour. The 
French have always adhered to a uniform thickness of 
armour from the bow to the stern, but England aban- 
doned the system in 1880, when she thinned the armour 
fore and aft to secure a greater variation in the displace- 
ment. The danger of this vulnerability was seen in the 
sinking of the Victoria, and the damage to the ram of the 
Camperdown, which did not have sufficient resistance on 
account of the thinness of the armour. ‘ C’est,” said M. 
Claudinon, ‘“ bien la question de l’éperon qui a décidé la 
marine anglaise & revenir au cuirassement de l’avant. A 
ce moment, ‘les expériences de notre artillerie de marine 
faites sur le La Galissonniére, 4 Cherbourg, avec les 
projectiles 4 grande capacité d’explosif n’avaient pas eu 
lieu et quand, dans un numéro du 24 décembre, 1897, 
l’ENGINEER, le journal technique anglais le plus sérieux, 
pousse le cri d’alarme en annoncant que ses Magnificent 
sont 4 la merci de nos projectiles et que le Powerful de 
14,000 tonneaux n’aurait en face des cuirassés d’autre 
ressource que la fuite, la marine anglaise rétablit les 
cuirasses sur toute la longueur de ses cuirassés.” It 
could not be otherwise, he asserts, in view of the 
fact that the new shell from a 305 mm. gun can 
perforate 12 or 15 cm. of nickel steel, and can thus 
introduce into the English vessel 28 kilos. of meli- 
nite, smokeless, or black powder—which produces 
3700 litres of gas per kilo. of black powder and 9700 litres 
of gas per kilo. of smokeless powder—and thus certainly 
bring about the loss of the ship. In the armament, 


M. Claudinon holds that the superiority of the French 


gun in the French navy with the 304 mm. gun in the 
English marine, the latter weighs 46 tons as against 
45 tons. But while the French gun will discharge a 
292 kilo. shell at an initial velocity of 800 m., the English 
gun sends a 365 kilo. shell at a velocity of 583m. He fur- 
ther claims that the dynamic energy of the French gun is 
33 per cent. superior to that of the English. Inthe 340mm. 
guns of the two marines the advantage in dynamic energy 
to the French is 21 per cent., but this better result has only 
been obtained in the English gun by additional weight, 
with the result that it is 12 tons heavier than the French 
gun. M. Claudinon naturally attributes this supposed 
superiority of the French armament to the system of 
construction which entails special qualities of material. 
He also claims an advantage for the nitrocellulose 
powder, which has not the corrosive effect of cordite, 
and this allows the French guns to fire a considerably 
greater number of rounds, which is an especially good 
point in favour of the quick-firing guns. M. Claudinon, 
as a maker of war material, was naturally desirous of 
presenting the case of the battleship in the best possible 
light, and singularly enough asserted that the French 
firms could roll armour plates as cheaply as the English, 
if not cheaper ; but notwithstanding the wealth of data 
he brought forward to support his argument he was 
quite unable to save the cause of the battleship, and 
M. Lockroy's programme was adopted in its entirety. 


ENGINEERS IN THE ROYAL NAVY. 


Berore the Naval Estimates have become things of the 
past, it is extremely desirable that the demands made by 
the engineers of her Majesty’s Navy should be discussed 
and settled in Parliament. What these demands are we 
have recently fully set before our readers in a series of ex- 
planatory articles, which are in the hands of every member 
of the House of Commons. Yetit may be worth while to 
re-state them once more, and to put the facts before the 
world in a way somewhat different from that which we 
have hitherto adopted. In warships of all kinds the 
officers are divided into two distinct classes. One of 
these is termed the executive, the other the civil branch 
of the service. To the executive belongs in theory the 
privilege of fighting; the others discharge the duties 
of managing and working the machinery of the ship. 
Among the civilians are also included those who keep her 
accounts, that is to say, the paymaster and his staff. 
All classes are absolutely ruled by the captain. No one 
on board a man-of-war possesses any authority or 
power whatever except as the representative of the 
captain. The military or executive officers, how- 
ever, have their duties carefully assigned to them, 
and they are responsible for their discharge. Authority 
is delegated to them by virtue of their rank; and 
within well-defined limits, each officer can and does 
act fdr himself without continually referring to the 
captain. Now the civil branch of the service possesses 
no power or authority of any kind which is not derived 
through the executive. That is to say, an engineer 
officer, no matter what his rank, is the subordinate of 
executive officers no matter what their rank. In theory 
and in practice the so-called military or fighting officers 
rule over the civil officers. We have fully set forth the 
way in which all this works at sea and in port, and need 
not repeat what we have already said. The origin of the 
system must be sought far back in history, when the 
military element invariably ruled. Before England had 
anavy a good deal of fighting was done at sea; but the 
soldiers did all the fighting and the sailors worked the 
ship. Our readers will find all this very fully set forth in 
Conan Doyle’s delightful story ‘“‘The White Company,” 
in which is one of the most graphic and exciting accounts 
ever written of an old-time sea fight off the coast of 
France. Coming down to more recent years we find in the 
Royal Marines the survival of the soldier element. By 
degrees the sailors took to fighting, and, to allintents and 
purposes, in Nelson’s time everyone on board a warship 
belonged to the executive except the sailing master, and 
the master’s mates, and the purser, and the clerks, the 
chaplain, and a few others. When steam was first adopted 
in the Navy, the engineers and firemen were really 
civilians. They were hired, so to speak, to work the 
engines, and were not enlisted. They possessed no 
scientific qualifications. They were simply engine 
drivers, shrewd, competent workmen, who had charge of 
a pair of simple low-pressure engines, indicating from 500 
to 800-horse power, only worked occasionally, and regarded 
as an unmitigated nuisance by the officers and blue- 
jackets alike. The engineers were commonly known as 
‘shovels,’ among the irreverent middies at all events. 
They had no social position and claimed none. They 
were few in number and wholly uninfluential. All this 
changed as steam became more and more used; and 
successive Boards of Admiralty were reluctantly com- 
pelled to recognise the important position which the 
engineering branch of the service was assuming. But, 
notwithstanding the fact that steam has completely dis- 
placed sails, tradition asserts itself, and the engineering 
branch of the service is still regarded as composed of 
civilians, who are in all respects inferior to the executive 
or military branch. Fortunately, in practice tact and 
good feeling have done much to bridge over the gulf 
which is supposed to separate the fighting man from the 
civilian. If this had not been the case, the Navy must 
have suffered heavily. 

Conditions no doubt at one time prevailed which justi- 
fied the sharp distinction existing between the soldiers 
and the civilians at sea. These have long since dis- 
appeared. It is clearly understood that the engineers 
and firemen incur as great risks as the lieutenants and 
the blue-jackets—the one set of men fight the ship 
just as much as the others. The danger in a stokehold is 
at least as great as the risk incurred in a barbette or a 
conning tower. No one disputes this. The whole crew 
of a warship may be regarded as pretty equally divided 
between the engineers and firemen and the so-called 





guns is still more manifest. 


Comparing the 305 mm, 


“sailors.” The chief engineer of a large vessel may 








have 300 men under him; the remainder of the crew 

including officers and marines, will not greatly exceed 
this number. It is but tautology to assert that 
a modern warship is simply a complicated machine 

but it is apparently necessary to insist on the 
truths that this machine depends absolutely fo, 
its efficiency on the engineers and their crew, and that 
without them the executive, or military crew, is wholly 
helpless, and therefore useless. It is sometimes sail 
that if the existing rule were reversed, and the engineers 
were the men in authority, the chief engineer being 
the captain of the ship, while the military men took 
subordinate rank, the efficiency of the Navy would be 
promoted rather than diminished. For the present 

however, neither we nor the engineers of her Majesty's 
Navy ask for any change so radical. What we do ask ig 
that the engineers of a ship may be given control of their 
own crew, so that, just as the first lieutenant or com. 
mander of a ship rules on deck by virtue of his rank, so 
may the engineer rule his men below deck by virtue of 
his rank. When a ship of war goes into action the 
engineers will be entirely cut off from the deck; the 
officers in charge of the deck will be wholly cut off from 
the engineers. It seems to be but waste of words to 
insist on a truth so obtrusive as that involved in the 
statement that it is essential to discipline that the 
authority of the engineer should be supreme in the engine. 
room and stokehold. This result, it is admitted on all 
hands, can only be attained by giving the engincers 
executive rank ; that is to say, they must take their place 
as and with military men—always, of course, subordinate 
to the captain. 

The principal difficulty with which we have to contend 
in urging the granting of the demands of the engi- 
neers lies in the circumstance that no one asserts that the 
claims of the engineers are ill-founded, or that their 
demands are unjustifiable. It will be understood, of 
course, that in saying this we have not forgotten idle 
gossip, and a few letters to contemporaries, which carry no 
weight and ought not to have been written or published. 
If tangible arguments were brought forward, setting forth 
reasons why the existing system should remain unchanged, 
we should have something to combat, something to 
deal with. Far from this being the case, we know that 
Sir A. Cooper Key's Committee reported in favour of a 
change; and executive officers of standing go quite as far 
as we have done in insisting on the propriety of the 
demands made by the engineers. Thus, for example, we 
find a letterin the Morning Post—which journal, we may 
add, is working heartily for the engineers—from a 
commander, who has served in battleships, speak- 
ing in high terms of naval engineers, and maintaining 
that there is ‘‘no reason why the senior engineer, and 
the engineer officer of the watch, should not punish 
minor offences in the same manner as the officer of the 
watch does on deck.” The Admiralty maintains a 
dead silence. My lords will not condescend to say a 
word in justification of the policy which they pursue. 
It remains now for Parliament to take action. One of 
its first steps should be the addition of an engineer 
ofticer to the Board of Admiralty ; that in itself, even if 
other changes were postponed for a time, would be of 
immense service. Members of Parliament might do a 
great deal of good, however, if they could succeed in 
eliciting from Mr. Goschen and his advisers a clear, 
definite statement of the reasons which prevent the 
Admiralty from doing gracefully, freely, and at once, 
what they will certainly be compelled to do, however 
unwillingly, at no distant period by the voice of public 
opinion. The engineers ask for no more than the 
efficiency of the Navy demands. To refuse is simply to 
make the efficiency of our fighting ships subordinate to 
some fancied right possessed by the executive, and, we 
know, claimed by very few quarter-deck officers. 
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LABOUR CONCILIATION SHELVED. 


On the 16th of December last it will be remembered that 
the Parliamentary Committee of the Trade Union Congress 
approached Mr. Ritchie, in his capacity as President of 
the Board of Trade, asking him to start a conference 
between employers ard employed, or more correctly speaking, 
between employers and the trade union officials, ‘‘ to consider 
the best means of decreasing trade conflicts.’’ On the face 
of it such a proposition sounds magnanimous and praise 
worthy enough, and Mr. Ritchie, as is his wont when appealed 
to by trade union officials, fell in with their request, and 
forwarded it on to the Parliamentary Council of the Em- 
ployers. After duly considering Mr. Ritchie’s proposal, the 
employers passed a resolution to the following effect :—‘‘ That 
the Employers’ Parliamentary Council, while appreciating 
and sympathising with the object referred toin Mr. Ritchie's 
letter, and anxious to promote industrial peace as necessary to 
the national welfare, do not at the present time see their way 
to the formation of a full and satisfactory representation of 
employers and employed on a board of conciliation such as 
is suggested in the said letter, and hereby resolve that a 
letter in this sense be drawn up to Mr. Ritchie.” Of course, 
this sounds very hard-hearted on the part of the masters, 
and the union leaders will doubtless be able to deduce many 
arguments in forthcoming labour disputes, to the effect that, 
had it not been for the masters’ refusal to conciliate, such 
strikes might have been avoided. But we must not forget 
that, while the proposal of the men looks extremely well on 
paper, and while most right-minded people must sympathise 
with any measure that will tend towards a reduction in the 
number and severity of labour disputes, it in reality means 
nothing at all. Had the masters agreed tu meet the union 
officials to discuss this question, one of two things must 
have happened—either no decision worth naming would have 
been arrived at, or certain matters might have been agreed 
upon, which would be disregarded by the men in the first 
big strike which followed after the conference. In either 
case the result would have been negative, and conse- 
quently useless, and such will probably always be the case 
until the men are masters of their union, or the unions 
masters of their men. As matters now stand, neither accepts 
the verdict of the other; and each, as cccasion requires, plays 





the other off in negotiations with the employer. Until this 
state of affairs is rectified, the masters are perfectly justified 
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ai ciliate and arbitrate and confer with irre- 
ia ee a such conciliations, arbitrations, and con- 
— s eturally lead to nothing. Mr. Ritchie conveyed the 
oe a oted above to the officials of the Trade Union Congress 
reply day week, with the result that the question of labour 
last Tues has been closed for the time being, at all events ; 


oe ye “the circumstances, we think that it is just as well 
a 


that such should be the case. 
AMERICA’S COLONIAL EXPANSION: THE LITTLE BILL. 
Foutow1nG the trade depression of 1882 and recovery 
efrom, came the war, with the result that in October 
or t the end of the first quarter of the fiscal year 1898-99, 
ey Gage estimated that the United States Treasury 
perce at the year’s end would be 112 million dollars, or, say, 
. millions sterling. This estimate was based upon the 
eceipts and expenditure during the quarter then expired. 
rs February 1st last, seven months of the fiscal year having 
> sed, the cash balance in the United States Treasury, 
¢ stading the proceeds of the 200 million dollar war loan, and 
ie 100 million dollar gold reserve, was only 274 million 
dollars, Which left 174 million dollars, or, say, sofmething 
under 35 million sterling, available for the purposes of the 
\dministration. The deficiency was then estimated by 
Chairman Cannon, of the Appropriation’s Committee, at 
something over 93 million dollars, which would mean by the 
end of the fiscal year, on July 1st, 1899 (i.¢e., July 1st next), 
159 million dollars, or nearly 32 million sterling. These 
figures take no account of the Debt Sinking Fund, which 
will need an additional £10,600,000 (over 104 million pounds) ; 
and they are irrespective also of the four million pounds 
sterling to be paid to Spain under the Paris Treaty. If these 
liabilities are added to the previous total, we get a United 
States deficit for the ensuing fiscal year of no less than 
£46,600,000, and this notwithstanding the £40,000,000 war 
Joan. Moreover, in Secretary Gage’s estimates no account 
was taken of the cost of the actual occupation of the Philip- 
pines, which particular item of expenditure may perhaps be 
said to have scarcely yet begun, or of the claims against 
Spain which have been assured by the United States to the 
amount already of five millions sterling. Other contin- 
gencies which have yet to be provided for are the increases 
in the army and navy, originally estimated at 16 millions, 
but since reduced by Congress. How this huge aggregate 
financial deficiency can best be met is the problem in 
economics which Secretary Gage and President McKinley 
will have to consider before the extra session of Congress, 
which will probably be called shortly to sanction the needful 
revenue measures, in advance of the regular session, which 
does not begin until December next. Meanwhile the “ little 
bill” is still being steadily added to. 


THE BOARD OF TRADE AND AUTOMATIC COUPLINGS, 


Mr. Ritcute, finding that he had made a mistake, stated 
on Monday night, in reply to Mr. Coghill (Stoke-upon-Trent), 
that he did not propose to proceed with his Regulation of 
Railways Bill. It was clear, from the opposition which has 
been evinced to it, that it is impossible to pass the Bill into 
law this session, having regard to the other business before 
the House. He proposes, however, to proceed with an in- 
quiry into the question without delay. What form this 
inquiry should take is now under his consideration. It was 
very desirable, if possible, that the tribunal to which the 
inquiry is referred should be one acceptable to all parties 
concerned. It is an old subject of complaint that the Board 
of Trade is out of touch with those who carry on the com- 
mercial work of this country. The incessant friction which 
atone time existed between shipowners and the Board has 
been diminished, but not wholly removed. It still exists in 
a modified form as regards railways. It takes its origin in 
ignorance. If Mr. Ritchie and Mr. Hopwood had possessed 
adequate information concerning the conditions under which 
goods traffic is carried on in this country, the President of 
the Board of Trade would never have placed the Government 
in the somewhat unfortunate position they have been com- 
pelled to take as regards this Bill. Mr. Ritchie, if he had 
made himself familiar with the opinions of railway men, and 
the facts which come daily under their eyes, would have 
been aware that no such Bill as that which he introduced 
would have a chance of passing without determined oppo- 
sition. A Committee is in no way needed to supply the 
Government with information. The Board of Trade ought 
already to be in possession of all the facts; if not, the officers 
of the Board can obtain them from the railway companies 
and traders in half the time that a Committee can get them. 


THE EXPLOSION ON BOARD THE TERRIBLE. 


THR coroner’s inquest on the body of Edward Sullivan, the 
stoker who was scalded todeath by the bursting of a Belleville 
boiler on board H.M.S. Terrible, on the 16th inst., was concluded 
on Tuesday at Haslar. The verdict of the jury is simple and 
straightforward. They found that Sullivan met with his 
death through the accidental bursting of a welded boiler-tube 
on board the Terrible. They considered that no blame 
attached to the officers, but they recommended for the con- 
sideration of the authorities the advisability of discontinuing 
the use of welded tubes for the future. The evidence given 
by Mr. Morley, assistant engineer, Mr. J. Fletcher, engineer, 
and Charles Warburton, engine-room artificer, added nothing 
to what was already known. The tube failed at a weld, and 
was the fifth which had given way. Mr. Morley had not 
heard of the failure of any solid drawn tubes in a Belleville 
boiler. It appears that the boilers of the Terrible contain 
numbers of welded tubes, and there is reason to believe that 
they have so far undergone deterioration that failure after 
failure may be anticipated. As it would be little short of 
manslaughter to send the ship to sea under the circumstances, 
it seems that she will have to be fitted with new boilers at 
once, or, at all events, with new tubes, which means much 
the same thing. The Terrible has done a great deal of 
desultory steaming ; and the experience so far obtained with 
her boilers does not justify Sir John Durston’s prognostica- 
tion that Belleville boilers will last six or seven years. It has 
been stated that the lower tubes were choked up with dirt, 
and that this brought about the explosion, but, according to 
the evidence given at the inquest, the tubes were clean. The 
Admiralty is carrying out an expert inquiry; we trust that 
the results will be made public. 








_ Tur first municipal installation of acetylene gas for 
lighting purposes has been laid down at Schonsee, in Prussia, 
Oliva, near Danzig, is said to be laying down a similar plant, 


LITERATURE. 


A Retrospect of Eight Decades, By the Rev. Epwarp Lyon 
Berruon, M.A., F.R.A.S. London: George Bell and 
Sons. 1899. 


Tats is a delightful book, full of old-world gossip, carry- 
ing the reader back into the period when those who 
teavelled used their own carriages and horses. Railways 
were few and far between, and even steamships novel 
craft. The book was originally intended for private cir- 
culation, but we think the author has done well to take 
the advice of friends and publish it. Mr. Berthon’s 
name is known among ship men and soldiers at all 
events, all over the world, for is he not the inventor of 
the Berthon boat, and its numerous relatives in the shape 
of pontoons and portable bridges? Intended by nature 
for an engineer, Mr. Berthon was trained as a surgeon, 
yet he took holy orders. But whether as a physician or 
a clergyman, the inborn constructive scientific instinct has 
asserted itself, and it is not improbable even that a special 
training as an engineer, and the. pursuit through life of 
engineering on commercial principles, might have fettered 
his genius and hindered the development of his inven- 
tions. Mr. Berthon is a remarkable man, in that there 
are few subjects with which he has not made himself 
familiar. He is at once an engineer, an artist, an 
archeologist, and an astronomer. He is scarcely less 
well-known for his telescopes than he is for his boats, 
and the work which he has done in restoring Romsey 
Abbey will live long after he has departed. 

Probably the portions of the book which will most 
interest engineers are those which refer to his inventions 
and dealings with the Admiralty. He invented the 
screw propeller in 1835, and being, comparatively speak- 
ing, wealthy, he constructed a species of experimental 
tank on a considerable scale. He first used twin screws 
of several convolutions. ‘J then began to cut off the 
turns one by one, with great improvement following each 
reduction ; for the comparative estimation of which I 
was indebted to my simple machinery. I had a circular 
canal dug in the garden, about one hundred and fifty 
feet in circumference; round this the model travelled 
with a line from its port bow to a post in the centre. 
Thus I marked the exact distance and time for each 
turn; and because the spring was wound up to exactly 
the same point each time, the comparative effects of each 
screw with fewer. and fewer turns were ascertained.” 
No better method is known now of testing the merits of 
model screws, and most inventors have followed the 
same plan. Mr. Berthon found that about one-sixth of 
a turn gave him the best results. It was not until he 
had worked out a good screw that he discovered that 
Smith-was before him. He made Smith’s acquaintance, 
and a friendship sprang up between them which seems to 
have endured until Smith’s death. We have heard it 
stated that Captain Ericsson was before either. But as 
a matter of fact, the screw propeller has been invented 
over and over again. Joseph Bramah patented a sub- 
merged screw propeller in 1785, but even was anticipated 
by M. Paucton, in Paris, in 1768, and by Bushnell in 
America in 1776. In 1794 Lytteton patented a pro- 
peller, and he was followed by many others. The 
invention was none the less original with Mr. Berthon 
and with Mr. Smith. The story of the Berthon boat 
and the Admiralty is extremely amusing; we have 
a delightful picture of the dismay with which captains 
received the notice that they were to carry canvas boats 
which shut up flat. It was not until the Union Company 
had adopted the Berthon boat, while foreign Govern- 
ments had taken to the Berthon pontoon, that the naval 
and military authorities in the country could be induced 
to listen favourably to the many representations made to 
them. Mr. Berthon invented a very beautiful perpetual 
log for showing the speed of a ship at a glance, and this 
was fitted to the Royal yacht. Mr. Berthon was thrown, 
in consequence, much into the society of the Queen and 
Prince Albert, and he tells us not a few pretty anecdotes. 
A considerable portion of the book is taken up with gossip 
about travel on the Continent, voyages to the Cape and 
to the United States. The style is delightfully simple 
and unaffected, and we find nothing of the miseries or 
complaints of the unappreciated inventor. It is essen- 
tially a pleasant book to read, and by those who, having 
passed middle life, can remember something of what the 
world was when Mr. Berthon was already a man, it will 
be found, we think, to have a special charm. 


Spherical Trigonometry. W. W. Lane, B.A., Naval In- 
structor, R.N., H.M.S. Britannia. London: Macmillan 
and Co. 1898. 


Tue author’s experience of the instruction of naval cadets 
in this subject, fundamental in the theory of navigation, 
has enabled him to put together in a reasonable compass 
the useful and most important theorems of spherical 
trigonometry, illustrated by numerous well-chosen ex- 
amples. Practical hints are given at the outset for 
constructing models out of anything handy—a book, a 
box, the corner of a room, &c.—to elucidate the difficul- 
ties of grasping the notion of a solid angle; and, further, 
in the treatise the diagrams are drawn accurately on the 
usual stereographic projection that we see in the map of 
the two hemispheres. . In another edition the author 
might experiment with a few stereoscopic figures, as it is 
easy with a little practice to pick up the solid effect 
with the unassisted eyesin the absence of a stereoscope ; 
and, generally, in the diagrams of solid geometry, the 
stereoscopic principle might be more freely employed. 

The usual conventional proof is given of the funda- 
mental formula :— 

cos a= cos b cosc+ sin b sinc cosA; 

but it is worth while to examine more closely the 
geometrical interpretation of the separate terms. This 
can be done by considering a star on a celestial globe of 
unit radius, in which a is the zenith distance, A the hour- 
angle, 6 the polar distance, and c the colatitude; then 














cos b cos ¢ is the height above the horizon of the centre 
of the small circle described by the star, and sin 4 sin ¢ 
cos A the additional height of the star, their sum being, 
of course, cos a, the height of the star above the 
horizon. Similar geometrical considerations lead 
immediately to the sine-ratios and the six four-part 
formulas. 

The versed-sine of an angle A is freely used, or rather 
the half-versed-sine, abbreviated for symmetry to the 
three-letter notation, hav A; it has the advantage of 
ranging from 0 to 1, and of giving an angle between 
O deg. and 180 deg. without ambiguity, besides being 
tabulated to seconds of time and 15 sec. of angle in 
nautical tables; so that it was an unfortunate remark of 
Todhunter to say the versed-sine is rarely used, an 
opinion still traditional in academic circles. The navi- 
gator always turns for choice to his Haversine table, 
even for solutions of plane triangles. 

The author might find room in another edition for a 
short description of Captain Guyou’s new method of 
solving spherical triangles in navigation, in which prac- 
tically the only tabular matter required is the Meridional 
Parts. Instead of carrying about the world a heavy 
book of some 400 pages, the navigator can now find all 
he requires in about a dozen pages; this is a considera- 
tion which may weigh with our navigators, tenaciously 
conservative, as a rule, of ancient methods, almost as 
much as the compilers of our scholastic text-books. The 
work concludes with a dozen sets of interesting examples ; 
the only fault we can find is the introduction of thé 
military land mile as a measure of the earth’s radius, . 
3990 to 4000 land miles, in a treatise addresséd to sailors ; 
for them the unit is the geographical sea mile, 60 to the 
degree of latitude, so that the circumference of the earth 
is 360 x 60 = 21,600 sea miles. On the other hand, the 
nautical solecism of knots an hour is not to be found 
here, although becoming too common with those who 
ought to know better. 


Kalkulos sobre las Kanerias de Agua. Por A. E. Savazar, 
Professor de Fisiha industrial de la Universidad de Chile. 
Kon Diagramas i Tablas Originales. Santiago de Chile: 
Hume i Ka., Aumada, 357. 1898. 

THE fonetic spelling adopted by the author for his 

Spanish, the last language we should have thought of to be 

subjected to this indignity, led us to imagine that he had 

similar designs on the ordinary treatment and notation 
of hydraulic formulas; but in this respect we were 
agreeably disappointed after a perusal of the contents. 
To quote from the author’s preface: ‘El presente 
libro, ozioso pareze dezirlo despues de to ke prezede, no 
tiene por objeto esponer una nueba férmula propiamente 
dicha, o nuebos koefizientes, puesto ke en el estado aktual 
de los konozimientos idraulikos el asunto no admite 
seguiamente innobazion de mayor utilidad; tampoko es 
una mera kompilazion de formulas i datos destinada a 
azer mas fazilmente azekible la materia ke indika el 
titulo elejido; en rrealidad, partizipa de este ultimo 
karikter, pero su fin principal es satisfazer la misma 
nezesidad teniando en bista las ideas ke se desembuelben 
espezialmente en los Kaps IV.iV.’”’ A great run on the 
letters k and z is noticeable in this phonetic system. An 
excellent notion of the author is the development of the 
analogies of the electric and hydraulic formulas, consider- 
ing especially their intimate relations in large installa- 
tions. Thus (page 17):—“‘ Entre el zirkinto eléctriko i el 
idrauliko eksisten entonzes, analojias de forma, ekiba- 
lenzia de kondiziones asta identidad de rresultados kuando 
los zirkintos en aktibidad kombierten la rrespektiba 
enerjia a una forma komun v. gr. la mekanika.” “ La 
tendenzia dominante del espiritu moderno se rresuelbe en 

un kontinuo prozeso de simplifikazion de métodos i 

doktrinas. Ernst Mach, en un libro, bastante orijinal 1 

mui eszéptiko en materia de las doktrinas zientifikas 

aktualmente azeptadas—i kizd por lo mismo mui sujestibo 

—i Karl Pearson en otro libro del mismo karakter, esplikan 

esa tendenzia por una-nezesidad sikoléjika mui pronun- 

ziada en astos dias; la de ‘ekonomia de pensamiento.”’ 

In Chapter VIII. the author has made a collection of 

practical numerical problems, which add considerably to 

the interest and value of the work. 





SHORT NOTICE. 


The Cyclist’s Indispensable Handbook and Year Book for 1899. 
London: Iliffe, Sons, and Sturmey, Limited. Price 2s. 6d.—In 
this, the nineteenth year of publication of this book, we are 
pleased to note that the publishers have reduced it to a more 
handy size. As far as we are concerned, the most valuable feature 
of the book is the review of the novelties in cycle construction of 
the past year. A chapter is devoted to the weights of the 
machines of leading makers and their component parts, then there 
are the names and addresses of makers of accessories—a feature 
which will be useful to those who come between the riding public 
and the wholesale manufacturers. Those interested in speed trials 
and racing will find a very complete list of the record times made 
at all distances, while excellently-reproduced photographs of pro- 
minent cycle racing men form an artistic feature of the book. We 
can recommend the work to all interested in cycling whether as 
manufacturers or riders. 


BOOKS RECEIVED. 

The Railway Year-book for 1899, Edited by G. A. Sekon. 
London: The Railway Publishing Company, Limited. Price 1s. 

Annual Report of the Department of Mines and Agriculture, New 
South Wales, for the Year 1897. Sydney : Wm. Applegate Gullick, 
Government Printer. 1898. 

The Water Supply of Sussex from Underground Sources. By Wm. 
Whitaker, B.A., F.R.S., and Clement Reid, F.L.S., F.G.S. 
London: Eyre and Spottiswoode. 1899. Price 3s. — 

All the World’s Fighting Ships. Founded and ed:ted by Fred. 
T. Jane. Second year of issue. Corrected to January 3lst, 1899, 
London : Sampson, Low, Marston, and Co., Limited. 1899. 








Tue Blackburn electric tramways were formally 
opened this week. The system adopted is the overhead, with 
underground feeders, The cars are intended to carry sixty 
passengers, and are operated by two 25-horse power motors, 
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chimney top measures 15ft., and the horizontal steam reservoir 
14ft. 2in. from the rail. Equalising levers are provided be- 
tween the springs of the first and second driving wheels. 
The weight, when in full working order, under each pair of 
driving tires, is 14°2 tons (42°6 tons adhesive weight), and 
under the first and second pairs of bogie tires it is 12-8 tons 


2600 








aud 13°8 tons respectively, or a total weight underneath 
the tires of 69-2 tons English. 








355-HORSE POWER CENTRAL . DISCHARGE 
TURBINE. 
THe accompanying illustration shows a large central discharge 
turbine with horizontal shaft, recently designed and con- 
structed by Messrs. Giinther and Sons, Central Engineering 
Works, Oldham, for driving a cotton spinning mill abroad, 
and intended to develop 355-horse power with an effective fall 
of 83ft. The revolving wheel, which is of the inward flow 
type and cast in gun-metal, is 42in. external diameter, and 
runs at 260 sncbeliens per minute; it is divided in the 
centre so that one-half of the water is discharged from each 
side and passes through separate suction tubes, all end thrust 
being thereby avoided and thrust bearings dispensed with. 
The guide blades are of gun-metal, and are pivoted on their 
inner ends, their outer ends being connected by suitable 


links to a segment ring, the rotation of which opens or | 


aga the gates simultaneously ; the ent ring is worked 

Y & pinion, and the pinion shaft is carried through the cover 
of the turbine case and operated by worm and wheel from 
the hand wheel shown in our illustration. The guide blades 
Sre so arranged that they are practically balanced, and there- 








fore easily moved by hand or by a governor. The turbine 
casing is of steel boiler plate, with cast iron angle flanges 
riveted in, and the cast iron ends are bolted to these 
flanges; the inlet to the casing is 42in. diameter, and 
the two suction bends and the suction pipes are each 28in. 
diameter. 

The turbine is mounted on a strong built-up cast iron 
foundation frame, and the power is transmitted to the 
various mill shafts from a 60in. rope pulley grooved for ten 
1gin. ropes; the bearing outside:the rope pulley is supported 
on a massive base fixing securely bolted to a foundation- 
stone. 


























NEW ELECTRIC TRAMCAR AND RAILWAY 
CARRIAGE WORKS AT PRESTON. 


Tuer development of electric traction in this country has 
necessarily brought with it a very largely-increased demand 
for the requisite modern plant, which for some time past has 
altogether overtaxed the resources of English manufacturers. 
This position is naturally bringing to the front increased 
means of production, and on Thursday last a large new 
factory was opened at Preston by the Electric Railway and 
Tramway Carriage Works, Limited. These new works, 
which occupy the site of the old Preston Carriage and Iron 


"THe ENeifeer™ 





CENTRAL DISCHARGE TURBINE 


Company’s premises—which have been disused for a number 


We understand that, while the makers do not apply this | of years—are close to the Albert Edward Docks and the 


particular description of turbine to small powers, they con- | 
sider it suitable for moderate or large powers under heads | 


river Ribble, and in direct communication with the London 
and North-Western and the Lancashire and Yorkshire Rail- 


renging from about 50ft. up to 190ft. or more, and under such | ways, so that they possess every facility for the receiving and 


falls it is adapted either for mill-driving or electrical work, since 
with the proportions they adopt the speed is not too high for 
efficiency and durability with rope or belt driving; and, on the | 
other hand, it is not too slow for dynamo driving. If the fall 
and other conditions suit, this type can often be made to run 


k | 


at a suitable — for coupling direct to a dynamo, and 
plant of this de 


of 67ft. , 








Durine the last few years 422 miles of light railways 


have been constructed in New South Wales and Victoria, 


scription has recently been put to wor 
for electrically transmitting 114-horse power under a fall 


| despatch of materials and goods. The old buildings have to 
| a large extent been reconstructed, and with other shops that 
| have been added, the works now cover four to five acres, 
| whilst about thirteen acres altogether are enclosed by the 
various buildings. 
Electricity is employed throughout for driving machinery, 
the whole of the tools being operated by electric motors, 
which are distributed according to requirements. In the 
case of the larger tools, individual motors are used, but for 
the smaller machines two or more are grouped together on 
single motor. Throughout the works there are over twenty- 

| five motors, but in only three sizes of 10, 25, and 40-horse 
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power respectively, each size being of the same make, and 
interchangeable, The steam power required is generated by 
two Galloway boilers, each 28ft. by 7ft. Gin. diameter, and 
having a nominal rating of 225-horse power. The engine has 
a l4in. cylinder, with 25in. by 24in. stroke, the output being 
325 indicated horse-power at 150 revolutions, and a steam 
pressure of 120 1b. per square inch; it is of the horizontal 
compound type, with automatic fly-wheel governor, and is 
coupled direct to a Mather and Platt multipolar dynamo. 
The pressure is 230 volts, which is considered the most 
suitable for combined distribution to motors, incandescent 
and arc lights. 


mal conditions are operated in parallel, can be connected in 
series to a special bus-bar, when it is necessary to test motor 
cars on the experimental track. The storage battery con- 
sists of 140 chloride cells, having a capacity of 440 ampére- 
hours, and it is intended for use in lighting the buildings 
during the night, or should it be found necessary to work in 
one section of the works for a few hours’ overtime, the motors 
can be operated from the storage battery, and thus avoid 
running the main engine. Other plant included in the 
power station are a Green’s economiser and one of Klein’s 
water-cooling towers. The coal store is in front of the 
boiler-house, and the coal is unloaded direct from the rail- 
way wagons—which are brought into the works on the rail- 
way tracks—into the store, whence it passes through bunker 
holes direct to the firing floor. 

In further describing the works it would perhaps be best 
to deal with the various departments in the order obtained 
by tracing the progress of materials from the time they 
enter until they emerge as finished cars ready for immediate 
service. When timber is brought into the works on the rail- 
way wagons it is conveyed by the tracks direct to the stores, 
in which there is a log band sawmill, where the logs are 
rapidly sawn into planks of the required thickness, the mill 
being capable of dealing with logs up to 48in. diameter, and 
from 30ft. to 40ft. long. Storage space for an ample stock 
of timber is provided, a very large portion of which is already 
occupied by selected and naturally-seasoned timber of the 
highest grade. In connection with these stores a plant for 
artificial drying is being laid down, by means of which air 
is drawn by a powerful fan over a nest or series of steam 
pipes where it is heated, and then, by the same fan, dis- 
charged underneath the timber stacked in a_ suitable 
structure, through which it is allowed to circulate until 
the drying process is complete. The sawn timber is 
conveyed from the storage shed on the railway track 
direct into the wood-working machinery and erecting shops, 
which occupy two spacious central bays in the main build- 
ing. These bays, which are covered in with iron truss roofs, 
are well lighted, and have a concrete floor between each 
railway track, and are equipped with machines of the latest 
type, which have been obtained from America. There the 
timber is sized, shaped, and put together, and then traversed 
across to the paint shop on the west side, where in the 
various surface finishing processes, outside and inside, it is 
worked on to the pits, where the addition of the truck and 
motors takes place. 

Amongst other machinery in the wood shop we noticed 
particularly a machine for moulding or embossing, the em- 
bossing dies of which revolve, and by an ingenious arrange- 
ment are heated up to the proper temperature, not to burn 
the wood, but sufficient to clearly and cleanly emboss the 
respective designs. 

In connection with the wood-working machinery, it may be 
added, a cyclone dust collector has been provided, which by 
a system of piping conducts all wood-dust and shavings to 
the boiler-house, where they are deposited for use as fuel. 

The iron and steel materials which have to be forged on 
coming into the works, are passed on railway wagons on 
to the smithy, and in the smith’s and bogie shops the con- 
struction of the trucks, a most important part of an electric 
car, is carried on. It may be added that the company, 
besides manufacturing trucks for electric cars, is also pre- 
pared to supply and fit to the car bodies the trucks of 
American manufacturers, such as the Brill and the Peckham. 
When the trucks which are built on the premises are finished 
they are brought out in front of the bogie shop and taken along 
bya traverser, which runs along the front of all the shops, to the 
pits at the end of the paint shop, where they are fitted to the 
ear bodies. The other ironwork of the cars is carried on to 
completion in a similarly systematic manner, and then 
passed across to the paint shop and fitted in place. In the 
iron fitting shop two large galleries run the entire length of 
the building, in which the smaller and lighter machine tools 
are placed, the heavier tools being underneath. Nearly all 
the machinery and tools for the iron-working part of the 
establishment has, it may be mentioned, been bought from 
English makers. In the paint shop heating arrangements 
have been provided to keep the temperature uniformly at 
65 degs., and after the finishing touches are put on the car 
bodies they are moved along to the pits, where the trucks 
and wheels are attached, and in the case of electric cars, 
or will form the majority of the output, the motors are 

tted. 

When the cars are mounted and the electric connections 
and fittings have been adjusted, they are ready for testing, 
and the car is brought out of the paint shop on to the testing 
line. This track is carefully laid with 561b. rails, on 
creasoted sleepers, and fully ballasted. Its length is a little 
over half a mile, and including fifteen sets of tracks inside 
the buildings, the total track length of the works is about 
two miles. The testing line is equipped with overhead trolley 
wires, in the usual fashion, as in the case of an electric 
tramway, and curves of various degrees of sharpness have 
been provided on the track, so that the trucks may be tested 
under a variety of conditions, including those of maximum 
difficulty. The sharpest curve has a radius of 35ft.; further 
on there is a curve of 50ft. radius, and subsequently another 
of 90ft. radius, so that all severities of curvature are pro- 
vided for. For gradient there is no test, as this is a matter 
which mainly concerns the power of the motors, which this 
company does not manufacture. 

The works are not yet equipped with tools to their full 
extent, and there is ample scope for further extension, if 
necessity arises, but as they are at present laid down, they 
are in a position to turn out two cars per day, or, on the 
basis of the ordinary size of tramway car, with roof seats, 
the capacity of the works is about 800 cars per annum. 
Large cars of the eight-wheel type, both for electric railways 
and tramways, are to be turned out when required, and the 
company will also be in a position, if necessity arises, to 
build railway carriages. The number of men employed will 
range from 600 to 800. 


By a special arrangement of the switch- | 
board the dynamo and a storage battery, which under nor- | 


and local authorities throughout the country, were invited 
to a general inspection of the different shops, after which 
| luncheon was served, the chairman ot the company, Mr. 
George Richardson, presiding; and the Mayor of Preston, 
| in proposing the toast of the Electric Railway and Tramway 
| Carriage Works, remarked that they were undoubtedly the 
| most important of their kind in the kingdom. 





/MANCH SSTER ASSOCIATION OF ENGINEERS. 





THE two concluding meetings of the winter session in connection 
| with the above society have been devoted entirely to the discussion 
of questions connected with gas engineering. At the meeting held 
| on Saturday last, Mr. R. Hargraves, M.I.M.E., of Blackburn, read 
| a paper on ‘*‘Gas Exhausters and Gas Exhausting Plant.” It was, 
| he said, a matter of the first importance in gasworks that the 
| retorts should be relieved of pressure during the carbonisation of 
coal, and the gas exhausted from the retorts forced through the 
condensers, washers, purifiers, &c., into the gasholders, and the 
author described the three rotary types of Beale gas exhausters, 
which, he remarked, were perhaps in commonest use at the present 
time. Very little had, however, yet been done in exhauster 
engines to get a maximum of steam economy; they would 
certainly not compare in economy with modern engines, driving 
mills, electric light stations, &c., and he was not aware that better 
results than 20 lb. steam per indicated horse-power had been 
obtained anywhere. The governing of exhauster engines 
was probably the only special feature about them, the 
object in view being to vary the revolutions according to 
the make of gas, and a special hydraulic regulator was 
made use of. At one time exhausting gas by means of steam jets 
was in fairly extensive operation, but he was afraid it was applic- 
able only when steam economy was not of first importance. With 
regard to reciprocating plant, where he had seen exhausters of 
this type in operation, they seemed to be working well, and giving 
the greatest satisfaction. In conclusion, Mr. Hargraves observed 
that even the most up-to-date plant for exhausting coal gas was 
far behind good engineering practice of the present day. He felt 
sure that if the engines driving gas exhausters in use at present 
were made or altered to the compound principle, and the steam 
used more expansively, a saving to the country of something like 
£10,000 per annum might be effected, and even more than this if 
the mechanical efficiency of the plant could be increased. In the 
discussion which followed, Mr. George Saxon observed that 
although the question of economy in the gas exhausting plant 
was evidently regarded as of small importance, he thought 
it might be worth the while of gas engineers to pay 
more attention to even this department, as it was frequently 
by a combination of small economies that great economies 
were eventually obtained. Mr. G. E. Stevenson observed 
that although the Beale-Donkin exhauster enabled them to pump 
more gas with the same number of revolutions than the older 
types of exhauster, there were disadvantages arising from its 
greater complication as a machine. With regard to reciprocating 
exhausters, they had five at the Manchester Gasworks, but he had 
recommended the Committee to take steps to remove them and 
replace them by more modern arrangements. As to the engines 
for driving exhausters, the fuel consumed in making the steam 
was so small a matter in a large gasworks that it was hardly to be 
considered. Mr. Bolas asked why they should not use gas engines 
for driving the exhausting plant instead of uneconomical steam 
engines, Surely, if gas engines could be used advantageously 
anywhere, they could be so used in a gasworks. Mr. Stevenson 
said he often recommended gas engines for small works, but in 
large works there was a difficulty owing to the absence of any 
satisfactory means of varying the speed. The President—Mr. 
Henry Webb—observed that there was a great scope for the gas 
engine at blast furnaces, in the utilisation of the gas given off in 
melting the iron ore for working gas engines for blowing purposes. 
What ironmakers wanted was that some one should make them a 
large and economical gas engine of nothing less than 750 or 1000- 
horse power. 








THE LOGICAL ARRANGEMENT OF THE MOTIVE 
POWER OF WARSHIPS * 
By Commodore GEorGE W. MELVILLE, Engineer-in-Chief, 
U.S, Navy. 
(Concluded from page 235.) 

Ir three screws are to be fitted to a warship, and the design is to 
conform to the conditions of economical propulsion obtaining on 
these vessels, as shown by our present knowledge of the effects 
of three screws upon propulsive and engine efficiency, there 
appear to be but two practicable arrangements. The central 
engine should be considerably more powerful than either of the 
wing engines, or it should be considerably less powerful. This 
follows from the fact that a propeller design which will give in 
one screw sufficient area for the ordinary cruising speeds up to 
12 knots, is nearly impossible if the same screw is designed to be 
worked as one-third of the propelling system for the highest speed 
of the ship. The proportions of the screw must be changed to 
suit the latter conditions. Itis evidently not wise, also, to use as 
much as two-thirds of the full engine power for cruising at one- 
tenth power. The use of three equal engines is, therefore, out of 
the question, as far as comparative economy goes. If a small 
centre engine be used, it would practically be an auxiliary. A 
very large screw necessarily being fitted to secure a fair propeller 
efficiency at low speeds, when the small engine alone would be 
used, it would be practically of no value at the highest speeds. I 
consider, therefore, that it would be far better practice to use a 
large centre and two small wing engines, in which design under 
no conditions would there be a useless engine. Of course, either 
of these plans, involving the use of two different sizes of engines 
on the same ship, is disadvantageous ; but this disadvantage is 
not so great as a casual view of the conditions would seem to 
indicate. Engines do not break down in service. Careful designs 
for the maximum power ensure good working of the machinery. 
Accidents to the engines are extremely rare, and are due almost 
invariably to some defect in a seemingly unimportant detail. 
The engine itself so far as its large parts are concerned, does not 
break down, and a supply of the lighter spare parts provides for 
all emergencies such as are crdinarily met. On the other hand, it 
is well to note the many advantages due to the use of different 
engines, There is, in particular, much to be said in favour of 
the plan of installing small wing engines in a triple-screw ship. It 
is a fact that commanders of our ships hesitate, as naturally they 
should, to enter or leave a port with only one screw in use. They 
desire to retain the practical advantages of handiness accom- 
panying the use of twin screws, It is, farther, a fact that ships 
which ordinarily cruise at speeds of from 14 to 16 knots, we have 
found to make better speeds in time of war than ships of the 
same class but of lower cruising speed. These conditions, com- 
bined with the proved efficiency of the use of the wing engines at 
speeds up to 17 or 18 knots, have been with us the determining 
factors in causing the adoption of designs involving the use of the 
smaller wing engines, It has been found advisable to fit economical 
machinery for cruising at speeds as high as 16 knots. While 
engines which will be most economical at this speed will not be 
the most desirable in this respect fora speed of 10 knots, they will 
retain considerable advantage over any other system in the reserve 
which will be ready for instant use. 

The problem of the design of the propellers to give a proper 
efficiency for low speeds, and to be good also at the highest 
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speed, offers in this system no difficulties. The reduction, ; 
= of the wing pec ag below what would be Pini the 
equal engines were used, effectsa saving of about 200-horse three 
or its eequivalent, in steam, due to the decreased condeteate 
on account of the smaller engines. This figure applies exa, ra 
our recently designed 22-knot armoured cruisers, The hid to 
economical at all the ordinary cruising speeds from 10 to 17 we “a 
The tactical advantages of working with twin screws are nel 
at all speeds, high or low. It has been pointed out hen ae 
decrease in size of screw is especially advantageous for the ha 
screws, and that it is advantageous, on account of the sy Wing 
propulsive efficiency of the screw working in the following 2g 
to have a larger power on the centre engine. hese conditi * 
are especially well fulfilled by the use of the smaller a 
engines. "Dg 

To reduce the engine-room space it is advisable to place en zines 
abreast in the ship. It is also a great advantage to arrange the 
engines in this way, as it makes possible the placing of a part f 
the boiler power abaft the engine, which gives easy solution to all 

roblems connected with the change in tiim due to the we ef 
ight water-tube boilers, and also reduces vibration by placing th 
engines in the strongest part of the ship. In fact, the centre and 
most powerful engine is exactly at the point of greatest resistance 
of the hull to vibration, By using smaller wing engines it is algo 
easier to arrange the engines abreast than it would be to install 
twin-screw engines of the same total power. This follows from the 
lozenge shape of the space available for the engine-rooms beneath 
the sloping protective deck, and above the rising bottom of the 
ship. Again, but one screw is dragged with the two engines in 
use. This screw is a large one, it is true, but the drag is probably 
not so great as it would be with two smaller screws of the same 
total power. 

It is also regarded as an advantage for this system that there is 
always one-half the full power available in case of accident. The 
centre engine is seldom used, and our experience goes to show that 
it is always in a condition of very good efficiency. The customary 
employment of the smaller wing engines insures ease of making 
the regular repairs, It is but fair that I should state that with its 
very large screw, designed for transmitting about half the total 
power at full speed, the use of the centre engine alone may prove 
slightly more economical than that of the wing screws fora speed 
of about 10 knots, the superior efficiency following from the work. 
ing of the screw in the following wake. I do not expect, however 
that the centre engine will often be alone employed, as the 
manceuvring qualities and general handiness of the ship are «, 
mach improved by the use of two screws at all times. It should, 
however, be pointed out that the handiness will be retained at 
full power, and will not be affected badly by the reduction in the 
size of the wing engines. 

In a word, the arrangement of triple-screw engines, with 
approximately one-half the total power placed upon the centre 
engine, and approximately one-quarter on each of the wing engines, 
seems to fit a warship and its conditions remarkably well. 

Ramming and torpedcing would lose much of their danger with 
the small engines outboard. There is a certain prejudice among 
naval officers against any system that shows so plainly as do triple 
screws the enormous amount of power installed in the ship and so 
seldom employed. These officers would possibly prefer to imagine 
all the power in use, even when knowing, as they all certainly do 
know, that frequently not 10 per cent. of the total power is 
actually being developed. The loss from drag of an idle screw is 
plainly seen, but they forget the loss in the engine cylinders from 
condensation, which is often much greater. Not to employ 
ordinarily the reserve power plant, increases the value of this 
reserve as well as the economy. It may appear unwise to install a 

lant that is so seldom used, yet when the power is wanted it will 

e wanted badly, and at such times every pound of coal in the 
bunkers may be worth a ton at ordinary times. 

The use of two screws with two engines upon each shaft has not 
been considered as an alternative to the use of triple screws, 
This arrangement, with its four engines, has nearly all of 
the disadvantages attendant upon the use of three screws, with 
very few of their advantages. Further, it presents the grave 
tactical disadvantage which was developed so fully in the cases of 
the Brooklyn and New York at Santiago. These vessels were 
fitted with four engines working twin screws, the forward engines 
being ordinarily uncoupled. This system was designed tv insure 
economical running at low speeds ; but it was impossible to couple 
up the forward engines without stopping the ship. During the 
battle of Santiago, stopping the ship for the fifteen minutes 
necessary to couple up the engines would have been fatal. n the 
contrary, in the case of the Minneapolis the centre screw was 
coupled up while the two wing screws were driving the vessel at a 
speed of 17 knots. This was done when the ships of Admiral 
Schley were sighted off Santiago, and before the identity of his 
tieet was established. It is a great advantage that full power can 
always be applied on a triple-screw ship without stopping. Such 
conditions would surely have been very valuable to the New York 
at Santiago. 

It may naturally be inquired why the superior efficiency due to 
the use of triple screws has not led to their general adoption in the 
merchant marine. Triple screws undoubtedly would have been 
used in that service if the conditions obtaining were the same as 
those existing in the Navy. Merchant vessels, however, instead 
of running at a variable speed, are always worked at their full 
power, and there would be conseyuently no advantage to their 
owners in fitting machinery capable of working economically at 
low speeds. The stroke of engines in these vessels is also not 
limited by a protective deck, and it is always possible with them 
to obtain the great piston speed necessary for economy by increas- 
ing the height of the engine. We see, therefore, that two of the 
main reasons for the use of triple screws in men-of-war do not 
obtain in the merchant service. Added to this must be the fact, 
that the cost of building and installing three engines, when not all 
of the same size, is considerably greater than that of two engines 
of the same total power ; and also that the cost of maintenance due 
to the larger force required would be considerably increased. 
From these considerations it would appear that triple screws may 
not be desirable for the merchant service under present conditions 
of size and speed. I think, however, that any transatlantic line 
which would definitely adopt the triple system would be patronised 
by a considerable number of persons, because of the greater 
security afforded by its use. 

The statements I have made as to the desirability of using three 
screws on war vessels, and the fact that they are being used to so 
great an extent in the continental navies, will naturally lead the 
thoughtful student to wonder why they have not been adopted, to 
some extent at least, in British vessels. This feeling will be the 
stronger from the fact that British engineers are justly considered 
to be thoroughly progressive, and abreast of the times with respect 
to every feature that would tend to an increase in the efficiency of 
vessels, 

It has occurred to me that, whatever other reasons may have 
caused this non-use, until now, of triple screws on British vessels, 
one feature of the case at least may serve as a partial explanation. 
I am led to this belief all the more from the fact that it agrees 
with the experience of all designers with respect to some forms of 
marine machinery, which, while apparently very peculiar, are the 
best adapted to the particular cases where they have to be used, 
viz., the exceedingly light draught steamers required for certain 
river service, 

Yacht designers are very familiar with the fact that vessels 
designed for general cruising on the English coast are very differ- 
ent from those for general use on the coast of the United States, 
due to the fact that in England there is everywhere an ample 
depth of water, while in the United States the reverse is the case. 

n just the same way, we.in the United States are restricted in 
the F wears of our war vessels to about 24ft., while the large 
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British ships can, and do, in some cases draw about 27ft. As 
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of this radical wpe a ne Comey er 
sh li rs have to be applied, the problem of the number 
which large Ve presented to the ya ad on the two sides under a 
of por aspect, and 1 am inclined to believe that this has had a 
disor al to do with the fact that British designers have not paid 
on attention to three screws thus far. Had they been compelled 
= »0 the problem of putting large powers in light-draught hulls, 
7 ‘ak they would have been driven to a consideration of the 
J a of three screws, and probably would have taken hold 
of the matter with their characteristic energy. : j 
: Lot me add, in conclusion, that I have given this subject of 
tri ‘ie screws very careful study, and I believe that for war vessels 
a use is thoroughly logical. , 
y than that, I believe that, although contrary to the 


consequence 


y _ accepted idea of duplication of oe as far as possible, 
a Jan which 1 have suggested for dividing the pores between 
bos ieee central engine, to develop about half the power, and 


two smaller wiog engines, each of about one-quarter power, will 
ive the best results, and is likely to be the system that will finally 
obtain general adoption. 
THE Cask OF TRIPLE SCREWs, 


Their advantages. Their diszdcantayes. 

(treater number of parts. 

Greater number of valves and 
pipes. 

Greater accuracy of adjustment, (ireater number of auxiliaries, 

Lack of vibration. Increased engine-room force. 

Subdivision of power. ‘ 

Increased (probable) available Loss of power due to drag of 

idle screw. 

With centre engine alone used, 
the loss of tactical advantages 
due to twin screws, 


Smaller engine parts. 
Greater ease of overhauling. 


yower. P 
Increased ease of protection. 


Increased handiness when partly 
disabled. 

Smaller water-tight compart- 
ments. 

Smaller propellers. 

More efficient propellers, 

|ass peripheral speed of pro- 
pellors. 

loss screw friction, 

Increased revolutions of engines, 

Doecreased loss from cavitation 
the word being used in its 
broadest sense. 

Increased efficiency of the screw 
working in following wake. 

Decreased danger to propellers 
in ramming. 

Dacreased danger to ship that is 
ram ned or torpedoed, 

Shorter propeller shafting. 

Decreased racing of screws, 

Freer design of stream lines. 

Freer access of water to screws. 

Increased piston speed and eco- 
nomy. 

Decreased total size of cylinders. 

Dacreased weight of machinery. 


Decreased condensation in 
engines at all—especially at 
low—-powers, 


Adaptability to light draught. 

High ratio between stroke and 
diameter of cylinders. 

Less glacis plating required, 

Ease of propeller design. 

Latitude of engine design. 

Great gain in economy at low 
powers, 


THE Cask OF THE PrRovoseD System oF TRIPLE ScREWS WITH 
SMALL WING ENGINES. 
Advantages, 
It FITS THE SHIP, Two sizes of engines insame ship. 
Ease of installation and design. _Increased cost of building. 
Great gain in economy at all Increased number of spare parts 
speeds. necessarily carried. 
The tactical advantages of twin 
screws economically retained. 
E igine-room space is reduced. 
The powerful centre engine has 
a most economical screw work- 
ing in following wake. 
The vibration is minimised. 
The loss from drag of screw is 
minimised, one screw only 
being dragged. : 
Small size of working parts, 
Two independent plants, each 
capable of economical propul- 
sion up to 15 knots speed. 
Small size of working parts, with 
maximum ease of repairs, 


Disad rantages. 


The disadvantages are few, and, from a broad standpoint of 
military excellence, they are unimportant. The advantages are 
many, including better design and installation, greater ease of 
maintenance, and greater efficiency at all speeds. _{ consider this 
= logical arrangement of motive machinery on high-powered war- 
ships, 








’ORTABLE PNEUMATIC RIVETERS IN SHIP- 
BUILDING.* 
By W. J. Bascock, Member, 

: PROBABLY the hardest manual labour in all the various opera- 
tions in building a ship is that of riveting. Combined with this 
san amount of technical skill acquired only by long and arduous 
apprenticeship at the trade, and varying with the class of rivets 
driven, Like the stonecutter who can only learn to do first-class 
work on one particular stone, and isata loss, for instance, on marble, 
if trained to granite, so a first-class shell riveter cannot properly 
drive inside rivets, and rice versd ; while the boiler riveter, Soumes 
good he may be at his own work, is of little use on any part of the 
ship's hull, With such conditions, a difficult trade to learn, a hard 
and exhausting one to follow, wearing a man out in his youth, for 
no one ever saw an old riveter—although in other trades age itself 
13 not necessarily a bar—wages are inevitably high, and most of the 
work is done by the piece. When the work is to be had, therefore, 
the riveter makes a great deal of money, but at the expense of his 
vital energies, which he is too apt to attempt to restore by stimu- 
lants, especially as his work is done almost entirely, from the 
nature of the case, in the open air, exposed to the heat of summer 
and the cold of winter. 

he tools with which he works are furnished entirely by the 
yard, so that, unlike other mechanics, he is not obliged to have 
anything of his own, while, as rivets are rivets the world over, 
ittle familiarity with the customs of any particular yard is 
required of him, and he has not much incentive to remain in one 
place to establish relations of amity and mutual esteem with his 
superiors, 

The riveters, therefore, have been extremely independent, 
arrogant, and high-handed in their relations with the masters, 
giving more trouble than all the other classes of labour in a yard 
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put together. In addition to this the rapidly-increasing size of ships, 
with the corresponding necessity for heavier plating, doublings, 
&c., requires the use of larger and longer rivets, which cannot be 
prepeny closed down by hand, however skilful or willing the men 
may te. 

For all these reasons, in the yard of the Chicago Shipbuilding 
Company, of which I am the manager, some three years ago a deter- 
mined effort was begun and an extended series of experiments 
entered upon to develop machinery capable of being operated by 
unskilled labour, by which all the rivets in a ship could be driven, 
which effort has been entirely successful, so that in the last ship 
we have completed there were a little over 250,000 rivets so driven 
out of a total of 340,000. But for insufficient air supply the pro- 
portion would have been greater, The decision to use compressed 
air for the operation of the machines, instead of hydraulic or 
electrical power, was made for several reasons, ‘The severe winter 
climate of Chicago is against the use of hydraulic machinery in the 
open air, besides which we were uware that hydraulic compression 
riveters had never made much headway in British yards, though 
long in the market, and it seemed wiser to try a new line. Elec- 
tricity, though advancing by leaps and bounds, is an intricate science 
in itself, with which we were not familiar enough to see much 
promis? in it, and all electrical appliances are very costly and some- 
what delicate, apparently unsuited to the rough handling 
inseparable from ship work. More important, however, was the 
fact that air can be used for chipping and caulking hammers, for 
drills and reamers, and for hoists, as well as for ventilating and 
cooling confined places, so that a compressing plant is a necessity 
in any event, while we, of course, knew that pneumatic compres- 
sion riveters are universally used and indispensable in American 
bridge shops. 

We had in use already at that time a stationary steam riveter of 
the ordinary type driving rivets in such portions of the ship as 
could be assembled and handled as a whole. 1800 rivets is an 
ordinary day’s work of ten hours on this machine, at a cost of one- 
half cent apiece. A very short experience with compression 
riveters showed that their great weight—reaching over 2500 Ib. 
for 6ft. gap—interfered too much with facility of handling to 
make them either useful or economical. We then turaed our 
attention to the pneumatic hammer, consisting of a cylinder in 
which a piston reciprocates, delivering an almost continuous series 
of blows against the end of the chisel, caulking tool, or rivet die. 
The hammer is light, powerful, short enough to go between frames, 
and small enough in diameter to get at rivets in corner angle. For 
| small rivets it can be held in the hand, though the work is severe. 
It is, however, almost impossible to hold on to the rivet by hand, 
| the heavy holding-on hammer being fairly jarred off the head of 
| the rivet by the rapidity of the blows from the pneumatic hammer, 
giving the holder-on no opportunity to bring his tool back into 
position between blows as in hand riveting. 

We quickly devised a simple pneumatic holder-on, however, 
which admirably serves the purpose, consisting only of a cylinder 
carrying a piston, behind which air is admitted, the rod extending 
through the front head and being cupped out to go over the head 
of the rivet. A piece of pipe secured to the cylinder braces it 
agaiust any convenient support. Combining these two machines 
with a yoke, the hammer being mounted on one arm and the holder- 
| on on the other, makes a self-contained machine in which the yoke 
itself can be made very light, as it has to resist only the pressure of 
the air against the end of the holder-on cylinder and the reaction 
of the hammer blows, 

Various sizes of these yoke riveters are used, and the weights 
are as follows for the depths of gap given, the yoke being made of 
pipe for the larger sizes :—9in., 831b.; 514in., 160 lb.; 70in., 220 1b. 
It is very evident, therefore, that these riveters are portable in the 
highest degree. In fact, in the greater number of places they are 
moved about by two men entirely by hand, the cross bar in the 
throat of those of larger gap forming a slide, and assisting in the 
movement. Occasionally they are suspended on a trolley from a 
light framework of pipe. A variation of the device is to mount the 
| hammer in a cylinder as a piston, behind which air is admitted to 
| force the hammer forward as the rivet point is beaten down, the 
die on the opposite arm of the yoke being then solid, and may be 
small to get into contracted spaces. For driving the rivets con- 
necting frames and brackets at the tank top of a double-bottom 
ship the yoke is mounted on a pair of rough wooden wheels for ease 
in handling. 

The above descriptions will, I trust, sufficiently make plain our 
methods for a!l rivets which can be reached on both sides by a yoke 
or gap riveter. There remain three classes of rivets in a ship, as 
follows :—(1) Those through decks and tank tops, mostly counter- 
sunk, and all driven vertically downwards from above ; (2) bulkhead 
rivets—other than those near the top, or adjoining openings, which 
can be reached by a yoke—nearly all with full heads ; (3) those in 
the outside shell of the ship, all countersunk. These three classes 
must be reached by riveters on one side and holders-on on the other, 
without any connection whatever between them. 

The first class are most easily driven, and for them the hammer 
is mounted on a bent pipe, with a pair of wheels at the bend. The 
operator raises a handle to bring the fiat die on to the rivet, and, 
the bend of the pipe being loaded with lead, has only to bear down 
upon it in driving. A second man, with a pneumatic chipping 
hammer, cuts off the surplus metal, and, the riveting hammer being 
brought back, a few seconds complete the operation. In this case 
the pneumatic holder-on is operated from below by a third man, 
being braced against the bottom of the ship or the next deck below. 
For the second class, the hammer is fastened to the end of a wooden 
beam which slides freely on a supporting stud bolted to the bulk- 
head, an adjustable rod at the other end governing the distance of 
the hammer from the rivet point. A large number of rivets can be 
reached without shifting the stud. It is necessary, of course, to 
use the form of hammerdescribed above with the air pressure behind 
it, and, as the die is cupped out to form the snap point, there is no 
tendency to slip off the point. The holder-on is mounted in the 
same way on the other side of the bulkhead. 

We now come to the third class, or shell rivets, which in many 
respects are the most important rivets in the ship, requiring the 
most careful workmanship and the best finish. It is evident, at the 
start, that the varying thicknesses of plates, frame flanges and 
liners, and especially the depth of countersink, render it imprac- 
ticable to so gauge the length of rivet used that there will always be 
just enough metal to properly fill the countersink and finish the 

oint, and that, therefore, as in hand riveting, a longer rivet must 

e used, and after the point is beaten down with the surplus metal 
crowded off to one side, this surface must be chipped off, and then 
the point finished up, rounded slightly, and any seams between the 
rivet and the plate driven together and closed. To do this a 
certain amount of freedom of motion must be allowed in the 
hammer, so that its axis may be inclined at a slight angle in any 
direction with the axis of the rivet itself. This result is attained 
by mounting the hammer in gimbals on the end of a bar, instead 
of its being immovably fastened to it, as in the bulkhead riveter. 
For bottom rivets this bar is attached, by a central bolt on which it 
revolves, to a trolley running inside a slotted piece of pipe, which 
is either bolted to the bottom of the ship or held up against it by 
a simple pneumatic jack at each end. The bar carries at its other 
end an adjustable brace as in the bulkhead riveter, and there is, of 
course, an air cylinder behind the hammer to force it in as the 
point of the rivet is beaten down. 

At one setting many rivets can be reached, and the whole 
arrangement is very satisfactory, a pneumatic holder-on being used 
inside, and an ordinary pneumatic hammer being used to cut off 
the surplus metal before final finishing. 

It is evident that the freedom of movement of the hammer can 
be secured in other ways, such as a ball-and-socket joint of large 
radius, but we have found the gimbal mounting more satisfactory, 
and all that can be desired. While the same arrangement can be 
used for the side of the ship, it is not very satisfactory there, and 
a different one is desirable. In this the bar carrying the hammer 








is vertical, and is fastened to a bored-out tee, sliding freely on a 








horizontal pipe. This pipe is prevented from moving away from 
the ship by vertical pieces of bar or angle iron at each end, bolted 
to the ship parallel to the side and 8in. or 10in, away from it. 
The pipe is hung from pulleys above, and counterweighted so that 
it moves freely up or down. By the vertical movement of this 
ipe and the horizontal movement of the sliding tee any rivet can 
reached from the gunwale of the lower turn of the bilge, and 
for a length of about 10ft., without shifting the rig. Inside the 
ship a couple of rough wood stanchions are bolted or wedged in 
position for guides, and a counterweighted piece of Zin. plank 
moves against them in unison with the riveter and forms the brace 
for the pneumatic holder-on, which is easily moved by hand into 
proper position. 

The quality of the work done by all these machines, both inside 
and shell, is tirst class in every respect, and far superior to hand 
work, and such is the unanimous opinion of the inspectors who 
have been and are on duty in our yard. That this is natura] 
appears from several considerations. The rivets are closed down 
more rapidly and at a much higher temperature, and, as it isalways 
easy to bring the axis of the hammer in line with the axis of the 
rivet, and, in fact, natural for the men to so bring it, the 
rivet is plugged at once by the first blows of the hammer, 
thoroughly filling the hole throughout, before the point 
begins to form. The tendency of hand riveters to save labour 
by forming the point without thorough plugging, leaving a rivet 
which, though looking all right and passing the tester, is liable to 
loosen afterwards in service from the constant jar and vibration of 
the hull, is, therefore, avoided. In many confined places, also, 
where only one man can strike, and the space for the swing of the 
hammer is limited to the frame spacing or less, hand rivets are 
very apt to be poorly driven, but it is evident that such considera- 
tions do not affect the machine, and that, if the pneumatic 
hammer can get to the rivet at all, it is as well put in as in the 
most open parts of the work. 

As to the cost of the work, I submit the following figures, from 
the last ship completed in our yard :— 

e 


aside Rivts.—All fin. 





Hand, piecework .. 25 073 Average cost 3°16 cents. 
Hand, day work 5 re a Cae ws 
eer rae 1 ” ” ve ee tn 
Steam (Fig. 1).. 23, $s * oo Cn ~@ 
Shell Rivets.—jfin, and lin. 
Hand, piecework .. 51.206 Average cost 3°08 cents. 
Hand, day work 4,314 pa os ag 
Air oe! a 74,493 a pe 5a ae 


The amount that should be added to the machine cost to cover 
interest, maintenance of plant, and operation of compressor, is 
undoubtedly much greater than the corresponding amount for 
hand riveting, which is little beyond hammer heads and handles ; 
but I cannot give it exactly, as we were using much air at the 
same time for drilling, reaming, and caulking, as well as for blowing 
the rivet-heating forges—so much so, in fact, that we exceeded the 
capacity of the two compressors in use, and not only had to stop 
putting on more machines and go back to hand riveting, but, for 
a large portion of the time could not maintain more than 70 Ib. 
pressure in the air mains, which seriously impaired the efficiency of 
the hammers. We had an air capacity of about 850 cubic feet of 
free air per minute at 100 lb. pressure, but we have now nearly 
completed a new compressor of 3000ft. capacity, to work at 125 Ib. 
pressure, and anticipate much better results hereafter. It is only 
fair to call attention to the fact that most lake freight vessels, like 
the one referred to above, are of very full model, with a large 
number of frames exactly alike amidships, and that they are 
launched broadside on, and therefore stand level on the stocks, 
both of which conditions are favourable to the use of these 
machines, especially of the shell riveters. Against this, however, 
it is equally proper to state that much of the development of the 
inside riveters took place on the boat referred to above, and that 
the shell riveters had never been tried at all until they com- 
menced on her bottom plating. In the latter case, therefore, all 
the experimenting and working out of the appliances for rapidly 
and economically handling the machines, as well as breaking in 
the men to use them, came on that boat, and the cost appears in 
the above statement. It must be remembered also that the men 
who have worked all these machines are not riveters, nor even 
mechanics, but only labourers, and were not on piecework. 

The largest rivets we have as yet driven with these machines are 
lin. in diameter. But there is no reason whatever why larger 
sizes cannot be driven with equally satisfactory results. It is only 
necessary to use a larger hammer, one of greater diameter and 
longer stroke. In gasometer work in America this has been done 
already with gap riveters and l}in. rivets closed with perfect 
success, and there can be no question but that a larger size shell 
riveter will handle rivets of equal diameter with the same facility, 
the somewhat greater weight of the machine being no disadvantage, 
as it is counterbalanced and does not come upon the operator at all. 

In Chicago we are still experimenting with and developing these 
tools, and hope to much further increase their efficiency and 
economy. I have thought, however, that the members of the 
Institution might be glad to know of the results already accom- 
plished in a matter of such importance to shipbuilding. - 








THE INSTITUTION OF ELECTRICAL ENGINEERS, . 


THE HISSING OF THE ELECTRIC ARC. 

On Thursday, the 22nd inst., Mrs. Ayrton read a paper before 
the Institution of Electrical Engineers. It is a noteworthy fact 
that this is the first time that a lady has read a paper before this 
Institution. The question of the hissing of the electric arc was 
gone into minutely, particularly as to its cause and its effect 
on the potential difference between the carbons. The authoress 
comes to the conclusion that ‘‘of the total diminution of the 
potential difference between the carbons caused by hissing, about 
two-thirds takes place at the junction of the positive carbon and 
the arc, and the remaining third seems to be due to a lowering of 
the resistance of the arc itself.” Then as regards the hissing, it 
had been noticed that when the crater simply occupied 
the end of the positive carbon there was no hissing, but if 
the crater travels up the side of the carbon besides occupying the 
end of the positive carbon, then there is hissing ; and, in fact, 
‘*hissing is produced by the crater becoming too large to occupy 
the end only of the positive carbon, and by its therefore extending 
up its side.” The explanation of why the arc does hiss, and 
why the crater extends up the carbon, is interesting and 
appears to be manifestly correct. By many experiments and 
careful observation the authoress has come to the conclusion that 
air or oxygen getting to the crater, which is usually surrounded 
entirely 5 carbon dioxide, made the are hiss. ‘‘ Why,” asks the 
authoress, ‘‘ does the are always hiss when it is first struck? Is it 
not because a certain amount of air must always cling to both 
carbons when they are cold, so that when the crater is first made its 
surface must combine with this air?” Having got this idea, further 
experiments were tried. Arcs of varying strengths were main- 
tained in a closed vessel. No sudden differences of potential were 
noticed, as was the case with these same arcs burning in the open 
air. A clever experiment—the credit for which Mrs. Ayrton grace- 
fully gives to its originator, Mr. Phillips, one of Professor Ayrton’s 
assistants—was to use a hollow carbon and blow different.gases down 
the central tube into thearc. Air and oxygen madeit hiss. Nitro- 
gen and carbon dioxide did not. The crater during this experi- 
ment was kept as small as possible, so as to confine it to the end of 
the positive carbon. The final conclusion arrived at is that ‘‘there 
can be no shadow of doubt that the sudden diminuticn of potential 
difference that accompanies the hissing of the open are is due to 
the oxygen in the air getting directly at the crater and combining 
with the carbon at its surface.” : 
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REPAIRING A DEEP-WELL PUMP. 


Ix consequence of the drought last year the East Surrey 
Water Company, in common with many others, found it 





desirable to lower the pumps in the bore-holes of their works | 


at Kenley. With all save one this operation was carried out 
most successfully. In the case of the last, however, a mishap 
occurred, and itis the object of this article to describe what 
happened and the clever and workman-like means whick were 
taken to set matters right. We are enabled to do this through 
the kindness and courtesy of the chairman and directors of 
the company, who, with their staff, have given us every facility 
for making our investigations. 

The bore-hole in question happened to be only a stand-bye 
to be used in case of emergency. It is an old hole which 
went out of general everyday use in 1892, when the new 
pumping-house was set to work. Kenley lies in the chalky 
valley at the head of which is Caterham. The bore-hole 
descends some 300ft. into the chalk. It is lined to a depth 
of 100ft. or so with cast iron pipe lin. thick and 18in. internal 
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Fig. i—SECTION SHOWING THE WHOLE OF THE WORK 


diameter, the ends of each length of which are turned so as 
to butt accurately against one another. The outside surface 
of these pipes at each of their ends is recessed so as to permit 
of a steel band being driven on to make the joint. Both the 
inside and the outside of the pipe present smooth surfaces. 
Round the outside of this pipe is a filling of nearly neat 
Portland cement, and at the top there is a deep block of con- 
crete. The pipe itself projects up for some feet through this 
concrete into a well below the engine-house floor. Inside 
this lining pipe come the “ pump-trees,”’ and in continuation 
of these the pump, which, as in the case of all the pumps 
at this station, is of the single-barrel double-bucket type 
having no other valves than 
those in the buckets; that 
is to say, the two buckets 
move towards and away 
from each other once dur- 
ing each revolution of the 


into the pipe, and there would have been much greater 
difficulty in eventually withdrawing them. It is a 
matter for considerable wonder that the ‘ pump-trees”’ should 
not have gone right down to the bottom of the bore-hole—a 
depth, as previously stated, of 300ft. As a fact, the length of 
fall was only some 50ft. to 60it. It is not known what 
arrested the fall. It is conjectured that the pipe may have 
got out of plumb, and that the lower end may Een ploughed 
its way into the chalk, below the lining tube, which only 
descended 200ft. into the bore-hole, or that the “ pump-trees ” 
may have simply become jammed in the lining pipe. As the 
flanges of the ‘“‘pump-trees”’ are 17}in. diameter, and the 
bore of the lining pipe is only 18in., there seems to be a con- 
siderable chance that this latter may have occurred, especially 
when possible variations in the diameters of flanges and pipes 
are taken into account. Be this as it may, it was most 
fortunate that something occurred to stop the fall. 

Even then the state of affairs was most critical. There was 
no knowing what held the ‘“ pump-trees’’ in position, or 
whether they might: not at any moment be precipitated still 
further down the bore-hole. The utmost caution was there- 
fore used in the subsequent operatiotis, which we will now 
proceed to describe. By the aid of a temporary electric light 
let down into the lining pipe it was discovered that the rods 
were resting by means of their guide, as already explained, on 
the broken top of the “ pump-trees.” It would have been a 
matter of comparative éase to have thrown a grappler over 
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Fig. 3—PLAN SECTION IN ADIT No. 1 


the se, which were provided with a coupling socket, and to have 
withdrawn them, had it not been that the chain with which the 

were being lowered had fallen round about the socket in pon 
a manner as to render it impossible to grasp it. Moreover, it 
was feared thatany motion might precipitate the “‘pump-trees”’ 
to the bottom of the bore-hole, it was therefore of supreme 
importance to take measures to guard against this contin- 
gency. After much deliberation it was decided to adopt a 
daring and most interesting course, which was to sink a 
second shaft some little distance away from the bore-hole so 
as to be able to get at the place where the top of the ‘‘ pump- 
trees’? had stopped. Accurate measurements of depth were 
taken, and it was found that the shaft would have to be some 
66ft. deep in order to be at the level of the first unbroken 
flange. The excavation was let out to contract, and was 
completed within a short period. Reference to our drawings 
—Figs. 1 and 2—-will serve to make the following explana- 
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cranks which serve them. 
The original depth at which 
the pump barrel had been 
placed was some 100ft. be- 
low ground level, with a 
suction pipe 30ft. beyond 
this depth. It was decided 
to lower the working barrel, 
involving the lengthening 
of the “pump-trees” by 
36ft. The operation of ad- 
ding the requisite extra 
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lengths of ‘ pump-trees”’ 
had been successfully car- 
ried out, and the lengthened 
“trees” were bolted se- 
curely together, and were 
carried from the upper 
flange—the simple and suf- 
ficient mode of fixing with 
this type of pump. The 
. buckets and their rods, of 
which there were three, 
the middle rod working the 
lower bucket and those out- 
side working the top bucket, 
through which the needle- 
rod passed, were being 
lowered length by length. 
Ali went well until the 
original length had been 
lowered, and the tackle was 
carrying just the same 
weight which it had lifted 
when the buckets had been 
withdrawn. There was no 
apparent reason, therefore, why the tackle, which had | 
previously performed the more arduous task of with- 

drawing the load, and had, indeed, been used for many | 
similar operations, should fail, but without any warning | 
the hook, owing possibly to a flaw in the metal, gave out, | 
and the buckets and rods fell to the bottom of the pump- 

trees. Here they encountered a set of lugs which arrested 

their descent, but the shock of some two tons falling many | 
feet was sogreat that the “‘pump-tree”’ was fractured in aclean | 
tear just below the top flange, by which they were held up, | 
and, in their turn, fell down the bore-hole. The force of 

the concussion had been enough to make the pump-rods | 
spring upwards after the impact; and this, as it proved, | 
was of advantage, for when again descending the rods went | 
a little out of the straight, and one of the guides, a wrought | 
iron ring of peculiar shape, caught on the side of the broken | 
top of the “‘ pump-tree ” and prevented any further descent of | 
the rods and buckets. It will be remembered that the full 

length of the rods had not been fitted, and that the | 
‘pump-trees” had been lengthened, so that, had nothing | 
stopped them, the rods would have gone completely | 









Fig. 2— 





at four different points. 
these to fall any further. 


5 
; 
; 
i 
2 
t 
k 
i 
on 









» Op oF es 
Yi } 


Hi 























Stees Clps=--j 








tw 
Note The /ining pipe 1s shown) |O5 
cul away here (o admifkt Et 


04 
mi 


of the clips being seen 
7 position. 








a ae 
Adrt NWPs, Cue | 
Hydraulic _} 

Sack SZ 


YY YY yj 
oo 


] yy Yff y 
WM 


Uff 
yf Yi} 
SECTION SHOWING ADITS 1 AND 2 






































Lif Wi iff 


tion clear. Arrived at the necessary depth an adit was 
driven towards and beyond the lining pipe. It will be re- 
membered that it was in the height of the drought, 
and that therefore no trouble was experienced with 
water, which all the time was some 14ft. below the 
working. The lining pipe was reached and the cement 
covering was removed. The next operation was to bore one 
or two small holes in the lining pipe so as to ascertain that 
the level of the flange had been accurately gauged. The 
position chosen for these test holes was found to be exactly 
right. Then four holes 1jin. in diameter were bored in the 
lining pipe so as to come just underneath the flange of the 
“ pump-trees,” as shown in the illustration—Figs. 2 and 3— 
and four tightly-fitting steel bars were driven into these holes, 
so that the ends of the bars projected into the lining pipe and 
came under and supported the flange of the ‘ pump-trees” 
It was thus made impossible for 
The other ends of the bars were 
carefully bedded into the chalk sides of the excavation. This 





above the first at such a height as to lay bare the lini j 
just where the top of the “ pump-trees and the socket of t e 
rods came. The lining pipe was then cut upon the lines 
A B and C D, and the portion so released was drawn into th 
adit. The joint below happened to come on the line Pr 
and this piece was next removed. The process of hooking on 
tackle, and of lifting the rods [was now comparatively eas : 
and it was found that they came up fairly freely. " 
It then remained to lift the ‘‘ pump-trees ” themselves, and 
this was accomplished in the following manner. The linin 
pipe was again cut on the line G H, and the piece so ont 
was jacked up out of the way so that the “pump-trees" 
could be got at. Three steel clips were then made out of 
metal Gin. wide to embrace the pipe. The edges of these 
were accurately planed, so that when clasped on in position 
as shown in Fig. 2, they formed what was practically one big 
clip. The reason, of course, for making it in three pieces 
was for ease of manipulation and to give a greater chance of 
asure grip. Having fixed these on the * pump-trevs,” ag 
shown, two powerful hydraulic jacks were placed underneath 
the ends of the clips, and it was found that after the first 
3in. of lift no difficulty was experienced, and the whole ling 
of “trees” was raised. With the exception of the pump 
barrel, which was cracked, the ‘pump-trees” were up. 
injured. When a new barrel had been fitted the whole was 
again lowered, and the pumps, buckets, and rods were got 
into position without any further difficulty. The cut away 
portion of the lining tube was made good, and was cemented 
round about. While the ‘ pump-trees” were out of the 
bore-hole the opportunity was taken to plumb the hole, and it 
| was found that there was no obstruction, so that it cannot 
| have been anything of this kind which prevented the “ trees” 
| and pump going right to the bottom. 
The East Surrey Company, with the exception of the 
| sinking of the shaft, did the whole of the work of recovering 
| and replacing of the pump, and it is to be congratulated on 
several points. First, on the practical and ingenious way 
in which the repairs were undertaken and carried out, 
whereby only the smallest possible sum was expended; 
secondly, on the fact that the pump was arrested in its fall, 
and so permitted operations being carried on above the 
water level; thirdly, on the pump being only a stand-by; 
and, lastly, on the comparatively small actual damage to the 
pump itself. 














PETROLEUM BURNER. 


A simpLe but effective type of petroleum burner is that 
illustrated by the cut below. It is of Swedish manufacture, 
and is known as the “ Intensive,” and is to be seen in Messrs. 
Moeller and Condrup’s show-rooms, 78, Fore-street, E.C. 
The type illustrated has six independent burners, but other 
sizes are made with from one to twelve burners. The petro- 
leum—any ordinary lamp oil—is contained in the cylindrical 
brass vessel. Within the vessel is a small pump worked by 
a knob, which is shown projecting from the side. In the 
filling plug there is a little air valve C. Around the burners 
there is a group of saucers, into which a small quantity of 
methylated spirits is poured and lighted to start the burner. 
This heats up the latter sufficiently to vaporise the oil, which 
then ignites at a little hole at the top of the main vertical 
tube. This maintains the main body of the burner at the 
heat necessary to thoroughly gasify the oil, as it is driven 
up by the pressure caused by pumping from the containing 
cistern. The pressure is easily raised to a point to produce 
an odourless, intensely hot flame. The size of the flame can 











be diminished by allowing part of the air to escape through 
the air valve, and raised again by renewed pumping. The 

ump need only be worked from time to time. The flame 1s 
extinguished by opening the air valve until the pressure has 
fallen entirely. This type of burner is used for industrial 
purposes, for steam raising, kc. Itis, of course, by no means 
noiseless. 








ater cost of machine-made, as 
tford, the manufacture of 
is to be given up. Steam 


In view of the gre 
compared with hand-made casks at De 
these articles by machinery at Deptfo 
cooperage was introduced as far back as 1865, It appears from the 
report of the Comptroller and Auditor-General = the manufac- 
turing accounts of the home victualling yards of the Navy for 1897- 
98, that it would be necessary, before the Admiralty could hope to 
obtain satisfactory results, to lay down new plant involving an 
expenditure of between £3000 and £4000. Even then, itis alleged, 
no steam cooperage would pay unless it was possible to secure the 
services of a capable manager, who would have to be given & 
perfectly free hand in such matters as the purchase of material, the 
entry and discharge of workpeople, the right to fix their scale of 
wages, and other conditions which it would be impossible to apply 
in a Government establishment. Since the year 1865, when the 
machinery was first introduced, conditions have very much altered 





done, it was possible to proceed to lift the rods without fear 
of further mishap. Another adit was accordingly driven 





in the private trade, and there is now not the slightest difficulty 


in obtaining any quantity of casks under contract, 
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CHIMNEY SHAFT, 


Fig.2. 
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A LARGE CHIMNEY SHAFT. 





Ovr American contemporary, Power, gives some interest- 
ing details and drawings, which we reproduce, of a new 
gigantic chimney recently constructed in New York for the 
Metropolitan Street Railway Company. The chimney is 
353ft. high, and is 22ft. internal diameter, and is therefore 
by no means the highest in existence. There are several 
in the United Kingdom which overtop it, and at Hutte, 
Saxony, there is a shaft which is no less than 460ft. high. 
In its diameter, however, the Metropolitan Street Railway 
Company’s chimney is, so far as we know, in advance of any 
other shaft which approaches the same height. Moreover, it 
has been constructed with a view to its eventually dealing 
with 70,000-horse power, or even more for short periods, 
though the output from the station under ordinary condi- 
tions will at first, at all events, only be some 44,000 to 
45,000-horse power. The power-house which this chimney is 
to serve is being erected on the East River, between Ninety- 
fifth and Ninety-sixth streets, upon a site which was once 
under water, and very considerable precautions have been 
taken with regard to the foundations, especially with those 





= < CECTION SHOWING DETAIL 
¥ CF EOGES OF PLATES. 


for the chimney. There had been a top filling of earth and 
ashes for a depth of 25ft. Beneath this filling it was found 
that there were successive layers of blue clay, beach sand, 
fine red sand, and clay. The rock was not struck till a depth 
of 125ft. below datum had been reached. To provide a suit- 
able foundation for the chimney, the earth and ashes were 
cleared away from @ space 85ft. square to a depth of 20ft. 
below the level of the station floor. 

Piles were then driven all over the surface thus laid bare, 
these piles being placed 2ft. 3in. and 2ft. Gin. apart, and 
being generally 40ft. in the ground. At this depth it was 
found that a 25001b. weight, falling 20ft., only drove them 
about lin. The pile drivers were hung from jibs, which 
stretched out over the excavation, and were capable of 
vertical and rotating motion, so that the piles could be driven 
in any required position. The work became eventually ex- 
tremely difficult, and the last twenty or thirty piles could 
only be driven down some 15ft. There are in all 1300 of 
them, and they were sawn off about 1ft. above the level of 
the bottom of the excavation. The whole was then filled in 
with concrete formed of one part giant Portland cement, 
three parts sand, and five parts broken stone,-so that a block 
Was formed 85ft. square and 20ft. thick. 
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It was upon this that the 
chimney, which weighs 8540 
tons, was built. Hard- 
burned red bricks, of which 
3,400,000 were used, were 
employed in its construc- 
tion. They were laid in 
mortar composed of one 
part giant Portland cement 
and two parts sand. The 
base is 55ft. square, con- 
tracting rapidly by a steep 
batter for the first 10ft., 
and two diminishing bat- 
ters for the two succeeding 
5ft., to about 39ft. at an 
elevation of 20ft., proceed- 
ing without batter to 80ft., 
where the shaft hitherto 
approximately square—the 
corners being chamfered 
only—changes to a circular 
section with an external 
diameter of nearly 38ft. at 
an elevation of 100ft., 
whence it proceeds with a 
batter of ,°,in. per foot. At 
the elevation of 316ft. the 
external diameter has be- 
come 26ft. 10in., and above 
this point the outiine takes 
a simple ornamental form, 
becoming 35ft. in greatest 
diameter near the top. 

At the top the chimney 
is protected by an iron‘cap, 
made up of forty cast iron 
sectors, shown in section in 
Fig. 1. One edge of each 
sector is a groove, the other 
edge is a projection. These 
are fitted together as shown 
at Fig. 2, bolted into a 
complete ring enveloping 
the top brickwork, and 
anchored toa steel ring em- 
bedded in the brickwork 
about 14ft. below the cap. 
As shown in Fig. 2, two 
other steel rings are built 
into the brickwork near the 
top of the shaft, to give 
greater strength and pre- 
vent cracking. Ten light- 
ning rods project 6ft. above 
the chimney top, and are 
connected with a copper 
ring, which connects with 
two copper conductors, 
lin. by in. in section, 
running from the cast iron 
top to the ground. 

Up to an elevation of 
about 90ft., or well above 
the flue openings, the 
chimney is practically one 
structure. The inside wali 
is 24in. in thickness, where 
it is sprung off from the 
outer at this point, and 
decreases to Sin. at the top, 
the internal diameter being 


























METROPOLITAN STREET RAILWAY COMPANY, 
















NEW YORK 




















































































































































































































































































































































































T.L. 570 
a Gai 28 L.Per.f 4.3 
-) LY sae ave 
¥ Det ‘e 
: CY fA De 
“ I> KX», > YZ 30 
H yy > 
Yi 295}¢--13-0'%e 
H ‘ 
8 ; y 
% Y 290 }e--13-11967-- 
> 207 ; 
' 4 2854 --14- Oe 
T.L. 840 T. 280° 14-256". 
‘ L.Per.g 6.7 T. 
ab ES 14-4, 
% Ss am 
—- , 
270 Tr “14-5 
265'4¢---14-T fo ---+4 
eels * “oe gukt’s? 16° a 
LLM LEEXEE a aaa 
Yj Al Gp wb 255 }e---14"-10%e 
‘ Wz ZZ . fA 2 
iy Se y 250 te---14" 1196-4 
T.L. 233 T. 
L.Per; fa bt 7 15! 1%. 
2 2404 ---15-3-=---- 
‘ YF y “a Ps 
Yr : 4 235 {--154e- 
7 yo i Ly Cait 15/4. 
> y, SP Y ae, = 
Uy G 3 My . 
: pe Jini? 12" 159%. 
a — 
215 «---15.10'%e- 
210 e—-10-0%-—---4 
206-1671 Ye» 
200 k----16-334"----> 
195. 16°5'48- 
190 k----16-6%%"-—-» 
OA A __ sss, _--16’s%ie---+} 
FS 180. 16.9%" ----} 
& ! Eee 
|} _———175 }-----16-11 4is---- > 
120 12/0 ¥-----3 
nO UNING H 
t BELOW 180" t i 6be----17-2He----> 
Ly YY ZA 3 
-4--4 Mlb, 160}¢-----17-47------9 
; wl) YER. 
DY a: 18-175 is -4 
yy “y 
Wp 150}3-----17-74"-- --4 
1454 17-818 
ie ----~ 17410%"---- 
_F 139 f------17ALg-—- 9 
= 130 18.13% 
2 
49%, a!_915/, 
125 18-2145 
F} y 1204 184%" 
A= Ar x. 816 T. 
RYEPer FRAT. gy 
os De aa bellied £1) 
SECTICN AT ELEV. 18 0) , 
104¢-----18-73------ 
é sed = 
5 se 18-9%s 
- : ry , . 
TL. 2790 TS 100 18-10 
LPerf 0.07 Fee) TL. 064 T. ? 
3 L.Per.f 7.8T. aitcaas 
é 95 19-0 °As- 
| . > 
Yi 
4 / 19 QYs-----4 
TL. 315 TSS 
LPer.¢ 5.2T.-—+ 95 7 
Fai 195 
iB! 
| $a} 
Elev. 68'0 bitin 
~— a 
6 
T.L. 4070 THE 
L.Per.f 7.2T. 
= 
¥ Eley. 63'6 |. 
a 
: F 2's s ! 
Dok TN 
a 
; T.L. 5410 T. 
H L.Per.§ 19.0,T, , ? 
' v. 19-0 20 19-5 
. ' 
us 2 ae as Fina 
| ' r Yj y Oe 
i i 11 of YZ ° 
a Spe es 
i\ L.Per.¢ 6.0T/// 1. 17 
a as Coy om 2 
\ TLL. 8540, YU 0 
LPer.f 38Tp-——-18/6-~----be- 9 0p 7 LESSEE a 
Fig.3. 








324 





THE ENGINEER 





Marcu 3i, 1899 





ie 





maintained constant at 22ft. The fire-brick lining extends to 
a height of 115ft., requiring, with those used in the central 
partition, 120,000 fire-bricks in addition to the red brick 
already mentioned. A sheet iron apron, having a flanged top 
set into the brickwork, as shown in Fig. 2, covers the gap 
where the two shells come together at the top. 

The various thicknesses of both the inside and outside 
walls at different heights are given upon the drawing, Fig. 3, 
as well as sections at different heights, and the superincum- 
bent weight in the aggregate and in tons per square foot. 
The external sheil is stiffened by twelve internally 
projecting radial ribs which reach within jin. of the 
inner shaft. The exterior shaft is also thickened to 20in. in the 
top section, providing for the coping and bringing the two 
shells close enough to act together in resisting lateral strains. 
The chimney was proportioned to resist a wind pressure of 
40 lb. per square foot of projected area. 

The boiler-houseis three storeys in height, and the chimney 
is placed at the centre of its length. This involves six flue 
openings into the chimney—three on opposite sides. These 
flues are 9ft. in width by 12ft. in height. Above7Teach 
opening a double arch is sprung and the wall secured by tie 
beams of channel iron as shown, thus counteracting the 
diminution of strength due to the openings both longitudi- 
nally and lateraliy. In order to prevent the interference of 
currents entering directly opposite each other, a central 
partition of fire-brick is built to a height of 85ft. In the 
erection of the chimney outside staging was used to a height 
of about 140ft., the work beyond that point being carried on 
from platforms inside the stack, two steam hoists being used 
to elevate the materials. 

The height was proportioned by Rankine’s formula to 
produce a draught of 2in. with a stack temperature of 
500 deg. and an external temperature of 60 deg.; the draught 
_ consequent velocity for 300, 400, and 500 degrees is as 
ollows :— 


Draught, 
icches. Vel. 
800 1°32 : 24°2 feet per secord. 
400 Sut 2° e ey 9 
£00 2° 7 2s s ws 9 


By Kent’s much-used empirical formula, the stack can 
deal with over 115,000lb. of coal per hour, which is nearly 
1? lb. per horse-power for the maximum capacity of the 
station, 70,000 horse-power. The chimney cost 100,000 dols. 

In our issue of February 17th we gave an account of the 
power-house which is being erected for the Third Avenue 
Company in New York. Itis interesting to note the different 
lines on which these two companies—the Third Avenue and 
the Metropolitan—are working. The former is going to have 
four chimney stacks, each 200ft. high, provided with exhaust 
fans ; the Metropolitan, on the contrary, is to have only one 
chimney 353ft. high, and there is only to be natural draught. 








AUSTRALIAN NOTES. 


(from our own Correspondent.) 

A RETURN has just been completed by the Minister for Mines 
showing the value of minerals won in the colony of New South 
Wales for the year endiog December, 1898, 

Silver, silver lead, and ores head the list with an output of 
398,569 tons of silver lead and ores, and 533,059 oz. of pure silver, 
with an aggregate value of £1,704,055, which is an increase on the 
previous year’s production of £5816. 

Coal output amounted to 4,706,251 tons, valued at £1,271,832, 
as compared with 4,383,591 tons, valued at £1,230,041, for the 
year 1897, showing an increase of £41,791. 

Gold shows an increase of £155,917, the quantity pro- 
duced being 340,494 oz., as compared with 292,217 oz., valued at 
£1,088,413, won in 1897, 

Copper shows a slight reduction—the quantity being 5832 tons, 
valued at £280,887, as compared with 6922 tons, valued at £300,680, 
for the previous year. Tin shows a decrease of £10,088, the out- 
put being valued at £60,600, compared with £70,688 in 1897. Pig 
lead produced amounted to £19,282. 

The total aggregate value of the minerals produced was £4,860,937, 
as compared with £4,685,274 in 1897, showing a net increase on the 
year of £175,663. 

An important paper was recently read by Dr. Ashburton Thom- 
son, President of the Board of Health, before the city council, 
Sydney, on the question of the disposal of garbage. He stated 
that it is absolutely necessary that the garbage should be 
destroyed by fire. In his report he refers to the following makers 
of destructors:—Beaman - Deas, Horsfall, Warner, Bennet- 
Phythian, Meldrum, and Pinhoe, his preference being for the 
first named, as, in his opinion, giving the best evidence of perfect 
combustion. 

The Minister for Works has accepted the tender of the Clyde 
Engineering Company—late Hudson Bros.—for the supply of electri- 
cal a engines for the low-level sewers, The amount of the 
tender is £19,597. This is one of the exceptional cases where a 
local firm has secured a contract against American competition. 

Messrs. Evans, Anderson, and Phelan, Brisbane, have secured 
the tender for the construction of twenty-four locomotive boilers 
- oy Queensland railways. The total amount of the tender is 
9628. 

A table showing the consumption of fuel and lubricants on the 
South Australian railways is issued by the locomotive engineer. 


Year ending June 30th, 1898. 


5ft. din. gauge 3ft. Gin. gauge. 





— 
, Northern. Southern. 
Consumption of fuel per mile, Ib. .. 84°37 .. 28°32 .. 21°68 


Consumption of fuel per 100 tons per 


ME: we. ue she ek oe 17°81 18°05 13°35 
Lubricants per 300 miles— 
Oil, pints .. 6 te “on 5°31 4°15 1°31 
Grease, Ib. Se eta Sear ies 5 sen ed = Sone 2°10 2°81 0°74 
Average loal (incluaing engine and 
SOC AOE oc. us a8 om cs se os, WF BOR: 5. 





ENGINEERING NOTES FROM SOUTH AFRICA. 


(From our own Correspondent.) 

THE extension of the railway system of the Cape Colony is now 
admitted to be a necessity, and both political parties are pledged 
to carry out the work. From an engineering point of view, how- 
ever, it is extremely doubtful whether the present Government’s 
policy of building narrow-gauge lines is a judicious one. The lines 
now being surveyed will run between De Aar and Prieska, Mat- 
jes Fontein and Carnarvon, and Aliwal North and Barkly East. 
Other “‘ feeder” lines will probably soon be surveyed, notably one 
for continuing the present Indwa line into the Transkei territories. 
Altogether, what with railways, irrigation schemes, and cold storage 
plants, it looks as if the Cape Colony will soon be involved in 
heavy expenditure on public engineering works. In the Orange 
Free State there is a similar tendency to lay out large sums of 
money in promoting the interests of the rural community. The 
Republic is already involved in extensive railway enterprise, and 
now the recently established Agricultural Board brings forward a 
scheme to establish cool storage chambers at different points upon 
the State railway line. There is so little private capital in South 


Africa that the co-operation of the State in expenditure of this 
kind is absolutely essential. Now that it is recognising its obliga- 
tions, we ought to see a marked change in the economic condition 
of the country. 

If it is true that Dutch financiers are about to advance the 
Transvaal Government a loan of £2,000,C00, we may also hope to 
see a vigorous development of public works in the South African 
Republic. At present the extension of roads and railways, and 
the construction of irrigation works, are prevented by the financial 
straits in which the Government is placed. It is somewhat strange 
that Johannesburg, although by far the most flourishing gold 
mining centre in the world, cannot negotiate a loan to carry out a 
sewerage scheme, the making of proper roads, and the extension of 
the electric lighting p'ant. All these things are very badly needed, 
and the amount needed to carry them out, say, a million ster- 
ling, is insignificant compared with the value of the property 
involved, Like the State itself, however, the municipality has got 
itself into financial trouble by recklessly incurring capital expendi- 
ture out of revenue. It really looks as if, after all, it will have to 
fall back upon the sale of its lighting and sewerage concessions to 
private capitalists. As compared with this helpless position of the 

‘own Council! in face of the public works as vital to the health of 
the residents, it is interesting to note the position of the private 
company which owns the right of supplying the town with water. 
At one time life in Johannesburg included the yearly experience of 
being compelled to wash in scda-water by reason of the failure of 
the water supply. Now, since it acquired the Zaurbekow springs, 
the company has not only kept up an ample service to private 
residents, but has also taken tosupply about a dozen of the mines with 
water for milling purposes. For 1898 the company made a profit 
of £41,(00 upon its capital of £500,000, notwithstanding that the 
consumption of water was diminished through the decline in 
Johannesburg’s population. The capital has now been increased 
by £105,000 in order to carry out the triplication of the pumping 
plant at Zuurbekow and the doubling of the main from the source 


of supply. 

prem are plentiful on the Witwatersrand just now for machinery 
and material in connection with increases of crushing plant, 
mining extensions, and extraction processes. There is especially 
activity in the erection and extension of slimes plaut, and it 
may be judged that this is likely to continue when it is stated 
that the Geldenhuis Estate slimes plant, which cost £30,000, 
returned a profit of £24,956 in the first nine months’ working. 
The value of slimes treatment has long since been established. but 
there are still many things to be found out in regard to working 
details. At present the keenest discussion is upon the respective 
merits of the Betty and the Siemens and Halske precipitation pro- 
cesses, There is any number of conflicting testimonies upon the 
merits of the two processes, but as the spirit in which they are put 
forward is rather commercial than scientific, it is hardly worth while 
to quote from them here. The Betty process has been enthusiasti- 
cally taken up at some of the mines, but it has hardly had a 
sufficient trial at present to have really established its merits. 

So bad was the machinery trade of Johannesburg last year that 
the local engineering firm of T. Begbie and Co., Limited, failed to 
earn sufficient profit to pay a dividend. It may interest English 
engineers doing business with the Rand to know that this company 
now claims to be able to deal with the largest machinery existent 
on the goldfields—even in engines cf over 700-horse power there 
is nothing which it cannot repair or replace. The company’s new 
plant has cost £32,290, and it enables it to do everything in the 
way of machinery manufacture, except turn out cast steel. At 
the annual meeting the other day the chairman boasted that the 
company ‘‘ could now turn out work at any rate equal to the im- 
ported article.” 

I have frequently urged — British machinists the openings 
which are afforded them by the successive developments of mining 
practice on the Witwatersrand, and oe by the increased 
anxiety of the companies to use machine drills in place of hand 
labour for stoping. Two very influential statements in 
support of this appeal have been made here since my last 
letter. Mr. F. Ecxstein, at the annual meeting of the 
Robinson Company, declared the proposed extension of the 
mill to 200 stamps was only rendered ible by the general 
introduction of small stoping machine drills. Mr. George Albu, 
at the Meyer and Charlton Co.’s meeting, was more emphatic. 
Mr. Albu declares that the future progress of the industry must 
depend upon the improvement of its mechanical methods. He 
does not think that engineering firms throughout the world are 
aware of the great importance of mechanical means to be employed 
in stoping and in mining, because if they were, there would, he 
argues, be mech keener competition in machines used for the 
pu He complains of the high prices which mining com- 
panies have to pay for machine drills, and especially for spare 
parts. I would only comment upon Mr. Albu’s remarks that in 
the past the mines have been too much in the habit of giving all 
their orders for particular types of machinery to certain selected 
firms, and that no other makers, however good their machinery 
might be, stood much chance of securing even the favour of a 
trial. And, in view of the importance of the matter, why does 
not the Chamber of Mines carry out some really scientific and con- 
clusive tests of compressors and drills, in of leaving this to 
be done on a necessarily inadequate scale by the engineers’ 
technical associations of the Witwatersrand ? 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Incre1se in railway traffic capacity. —Within the past fifteen years 
the railway mileage has increased from 134,000 to 183,000 miles ; 
tonnage, from 482 million to 766 million pounds, or 37 per cent. ; 
cars of all kinds, from 871,490 to 1,297,650, or wey cent.; but the 
number of locomotives has increased only from 26,415 to 35,950, or 
27 per cent. The lower increase for the cars is due to the increase 
in carrying capacity of freight cars from 20 or 25 tons, to 30 tons 
as the standard, with many cars of 35, 40, and even 50 tons carrying 
capacity for special traffic. The still smaller percentage of increase 
in the number of locomotives is due to the much greater power and 
hauling capacity of modern locomotives, and also to the better 
methods of operating, by which the cars in ordinary goods service 
are loaded more nearly to their full capacity. During this time 
great changes have been ‘made, and heavy expenditures incurred 
in order to keep down and continually reduce the cost of operation. 
The introduction of labour-saving machinery and improved 
methods of repairing the rolling stock has done something towards 
this end, but the main way has been by replacing older rolling 
stock with more powerful engines, and with cars of greater 
capacity, so that a much greater amountof freight could be hauled 
in one train. Still further to facilitate this, grades have becn 
lowered, curves reduced or eliminated, and track or permanent 
way much improved, while in many cases heavier bridges or solid 
embankments to replace trestles have been constructed to ensure 
the safe and rapid handling of the heavy trains. The block 
system has also been introduced on many hundreds of miles to still 
further facilitate and render safe the traffic of the fast and heavy 
passenger and goods trains. In this way twice as many tons of 
freight has been switched in the same yards, moved by the same 
number of trains with the same number of train crews, and the 
same engine-house have sufficed for the locomotives, and the same 
shops have made the repairs, while the problems of handling the 
traffic have been greatly simplified. 

40-ton co1l cars.—A number of railways are now using cars of 
the ordinary type, but of 40 tons carrying capacity, for their 
coal traffic. This is about the maximum capacity which can be 
reached with wooden cars, and for the cars of 50 and 55 tons 
capacity now in use the construction is entirely of steel. Some 





40-ton wooden cars, ge A built by the Cleveland, Cincinnati, 
Chicago, and St. Louis Railway for its coal traffic, are 38ft. long 
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and 10ft. wide. The underframing consists of six longitudinal 
sills or sole platee, 54in. by 9in., and two end sills or headstocks 
10}in. by 12in, This framing is trussed by six truss rods gin, 
diameter, the rods pocsing under struts secured to cross timbers 
under the sills, and back to and through the end sills, Along each 
side are fourteen upright posts, extending 3ft. 8in. above the under 
framing, and outside of these are bolted the side planks 24in, 
thick. The ends have similar stakes and planks, the floorin is 
of 1#in. planking. The clear dimensions inside are 36ft. in length 
8ft. llin. in width, and 3ft. 8fin. in height. The top of the cari, 
7ft. 10in. above the rails. The car ismounted on two four-wheeled 
trucks or bogies, 25ft. 8in. between centres, the trucks hayin 
38in, wheels, and a wheel base of 5ft. 2in. ‘The body bolster £ 
trough shaped, of pressed steel, with pressed steel pivot plate and 
side bearings The trucks have each a similar steel bolster the 
ends of which rest on nests of coiled springs seated on a steel 
spring plank, which rests upon the truck frames. Automatic 
couplings are used, with malleable iron buffer blocks, The cars are 
fitted with the Westinghouse air brake, the brake shoes bein 
placed between the wheels, and mounted on steel brake Pe. 
The axles have journals din. by 9in. a 
American locomotives for Japan.—The Japanese railways continue 

to be regular customers of the American locomotive builders, all 
of whom seem to get a share cf the work. The Schenectady 
Works are building twelve four-coupled bogie passenger and goods 
engines for the Kiushiu Railway. These will have cylinders 1éin 
by 24in., driving wheels 4\ft. diameter, fire-box 64ft. by 2ift., and 
will weigh 78, Ib., of which 52,000 lb. will be on the drivin 
wheels. The tender will carry 2600 gallons of water and 7840 }}, 
of coal. Steam and hand brakes will be fitted to the driving 
wheels and tenders. The same works have just built some 
suburban tank engines for the Nippon Railway, having four. 
coupled wheels—the rear pair being the main drivers—and a two. 
wheel bogie or truck at each end. These engines have the Smith 
automatic vacuum brake, side tanks, enclosed cabs with bunkers 
and spring buffers, Their leading dimensions are as follows :— ’ 

Cylinders 5 ld4in. x 22in, 

Driving wheels .. 4ft. 8in. 

Truck wheels .. .. 2ft. 9in. 

Wheel base, driving .. oft. Gin, 

Wheel base, total .. 2ift. 

Weight on drivers 51,700 Ib. 

Weight, total : 86,700 lb, 

CI OE. gs. ce cc ts te oe ee oe we Sees BEIM, 

Se era ec: a 

Mo ee ee eee ee er ee atin. 

Slide valves (balanced), trave i Oe aes Se 

Journals of driving axles MET Poet wn 

Journals of truckaxles .. .. .. .. .. .. .. Sim. x 





Boiler, diameter.. .. .. 3ft. 10in 

Boiler plates, thickness .. rein, jin., yin, 
Working pressure a 180 Ib. 
Fire-box etn mare 48in. x 54in. 
EOS Wee a oe dan ae “ae lin. radial stays 
Tubes (charcoal iron), 159; Ciameter .. jin. 
EE sc ik) ne: eu’ 46 oe 10ft. 8in 
Heating surface, tubes 771 sq. ft. 
Heating surface, fire-box 66 sq. ft. 
Heating surface, total 837 sq. ft. 
Gratearea .. .. .. a 18} sq. ft. 
Smokestack, diameter .. .. 12in. 
Smokestack, height from rail 12ft. 

Water in twotanks.. .. 1200 gallons 
Coal in bunker behind cab 4500 ib. 


An electric ralway.—A line that may be termed an electric 
railway rather than an electric tramway is the Lorain and Cleve- 
land Railway, 26 miles in length, which is built upon its own land, 
and on which the cars are run at speeds of 40 to 50 miles per 
hour, while 60 miles has been attained on trial runs. The cars 
ruu over the tracks of the Cleveland tramways into the centre of 
that city, and the company owns the Lorain tramways. The line 
is near the lake shore, through good residential districts, and about 
midway is Avon Park, a recreation ground and pleasure resort 
owned by the company. Cleveland has a population of 330,000 
and Lorain a population of 15,000. The company’s land is from 
40ft. to 60ft. wide, and enclosed by a wire fence 4ft. high. It is 
a single line, but the sidings are very long, so that there is little 
delay in cars passing at the meeting points. The permanent way 
is of 70 Ib. flange rails, 60ft. in length, spiked to sleepers, spaced 
2ft. centres laid in gravel ballast. The structures include timber 
trestles, steel bridges with stone abutments, and culverts of rolled 
steel joists on stone walls. The overhead work is of the double- 
pole two-wire system, the two trolley wires being of figure 8 
section. The line crosses a railway by means of a subway. The 
power house is at Avon Park, and contains two cross-compound 
condensing engines, each connected directly to a generator of 
400 kilowatts. The boilers are fed by automatic stokers, and 
oil is fed to all bearings from a central tank. The building is 
large enough for the plant to be doubled. A car house, 66ft. 
by 200ft., at Avon Park. contains also the offices, repair shops, 
and a waiting-room. The cars are 40ft. long, mounted on two 
four-wheeled ies, each car having four £0-H.P, motors—one 
on each axle. There is also an electric locomotive and two flat 
cars for repair work, &c. Passengers and parcels are carried. 

Storage battery tramcars.—The Englewood Tramway, which is 
operated exclusively by storage battery cars, shows very successful 
results for the year 1898, and eight miiles of extensions are to be 
built, requiring ten new cars. The receipts per car-day and per car- 
mile were £3 8s. 2d, and 5d. respectively, as compared with expenses 
of £2 15s, 8d. and 44d. Th wer station record shows a total of 
1,227,228 kilowatt hours, with a total maintenance and operating 
cost of 4d. per kilowatt. The cost of maintenance and operation 
of the batteries was £925 for a total run of 609,767 car-miles, so 
that the battery expense per car-mile was less than 9 per cent. of 
the total cost of maintaining and operating the road. The 
average mileage for each car battery of /2 cells is 23,000 miles, and 
— the positive plates need renewal when this limit is reached, 
and experience shows that one set of negative plates will outlast 
three sets of positive plates. The cars run 22 miles on one charge 
with new batteries, but after the cells have been in use for some 
time, the batteries are changed on the up and down trips, making 
the run eleven miles to the charge. Cars have made trips of 40 
miles with one battery charge. e regular speed is 12 miles per 
hour, but this includes stops, and the cars can run as high as 
30 miles per hour. The average record at the power house switch- 
board is 1? kilowatt hours per car-mile of service. 








THE NAVAL ENGINEERS,—If the naval engineers had hoped for 
an immediate settlement of their reasonable claims, the recent 
debate in Parliament would be disappointing. It was well known, 
however, that the Admiralty would resist the demand for limited 
executive powers, and, in effect, the reform cannot be carried out 
until public opinion obliges their Jordships to effect a change in the 
position and prospects of this class of naval officers. The change 
will certainly come about sooner or later; but we do not under- 
rate the obstacles which the engineer officers have to surmount. 
When the medica! officers of the Navy grew dissatisfied with their 
position, they were able to prevent the entry of the number of 
surgeons needed for the fleet, and they continued this policy of 
boycott until the Admiralty made concessions. It is not impos- 
sible that the engineer officers may be goaded into taking a leaf 
from the medical officers’ book, though they have not the same 
advantage of organisation as medical men. ere is an immediate 
demand for 100 engineer officers, however, and civil and marine 
engineers should be warned against entering a career in which 
just treatment will be denied tothem. There is reazon to assume 
that the Admiralty will endeavour to increase the engineering 
list by offering commissions to civilian engineers, as yy no other 
means can they add 100 officers to this branch of the Navy within 
the specified period of two years,—The Naval and Military Record. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tux Easter holidays, though they will afford a temporary 

welcome break to continuity of application, will be cut shorter 

than usual this year. When trade is dull and there is nothing 
articular in hand in the way of pressing business, there is no 
disposition to curtail the holidays ; but this year the case is very 
different. Alike in the engineering and also in the iron and steel 
trades there are plenty of important contracts in hand and on offer, 
and deliveries are bei ressed for, co uently a re-start will 
be made with as little delay as possible. here is plenty of work 
ready to be given out for the new quarter in those cases where 
the old contracts are entirely or nearly completed, and the prices 
at which these new contracts will be accepted by makers repre- 
sents a decided maintenance of recent values, and in not a few 
cases a substantial advance. The 5 per cent. first concession in 
miners’ wages from April lst, and the consequent firmness of fuel 
prices, is one of the main reasons for continued strength in the iron 
and steel markets, and another sg, cause is the very satis- 
factory dimensions of the existing legitimate demand for iron and 
steel of all sorts, a demand, indeed, which is larger than for some 
ears past, the consumption on account of the engineering and 
allied industries being enormous. 

The South Staffordshire and East Worcestershire Coal Trade 
Wages Board are giving the same advance in wages as the rest of 
the federated area, mpeg 5 7 cent, now, and a further 24 in 
October. One result of this already has been that the Cannock 
Chase and District Association have declared an advance of a 
minimum of 6d. per ton on coal and slack to take effect on April Ist. 

The new quarter is not considered likely to see any alteration in 
the present £8 basis for marked bars, Other sorts of manufactured 
iron remain as last quoted, 

Engineers and other users are complaining of experiencing 
difficulty in riper gs Pe aaa of steel. Deliveries are in some 
cases & deal behind. Basic steel bars are quoted £7 to 
£7 2s, 6d., plates £7 to £7 5s., and girders and angles £6 5s, to 
£6 10s 


Pig iron is in large demand, and the quotations given in last 
letter are well maintained, with the market generally in sellers’ 
favour, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—No very material change can be reported during 
the past week with respect to either the engineering or the iron 
trades of this district, the holidays for the moment standing in 
the way of new developments of any importance, Here and there 
amongst engineers there is perhaps not quite such a pressure of 
new work coming forward, but it is exceptional where establish- 
ments are not fully replacing contracts as they run out, and any 
falling off in the weight of orders offering is due rather to the 
inability of engineering firms to promise early delivery than to, say, 
actual slackening in trade, In the iron market the low selling 
speculative operations of some of the merchants cause a somewhat 
unsettled feeling, but the position of makers and manufacturers 
continues strong, and their ideas are certainly in the direction of 
higher prices, 

The Manchester Change meeting on Tuesday—practically the 
only iron market held this week—brought together a full average 
attendance, and here and there inquiry was reported to be more 
active, but, taking business all through, there was no very appre- 
ciably increased weight coming forward. Pig iron makers continue 
to book only comparatively small new orders, but they are deliver- 
ing freely on account of contracts, and have very little iron to 
offer. Lancashire brands are unchanged, but firm at the full list 
quotations. Lincolnshire makers have, however, advanced 
their basis prices 6d. on foundry and ls, on forge, and, de- 
livered Manchester, No. 3 foundry is not now being quoted 
under 53s,, with Derbyshire 54s, to 55s, net cash. Forge qualities, 
which are becoming scarce, are not quoted by local makers under 
52s, 6d., less 24, with 51s, 8d. the minimum for Lincolnshire 
brands, net cash, and these prices freely offered by buyers. Both 
for Middlesbrough and Scotch brands prices continue irregular, 
the recent advance in warrants being regarded by some merchants 
as purely speculative, and they are prepared to sell at almost 
as low prices as ever. Through merchants Middlesbrough can be 
bought at 56s. 4d. to 56s. 7d., with makers not quoting under 
56s, 10d. to 57s, ld. net, for named foundry brands, by rail Man- 
chester. Scotch iron, delivered Manchester docks, is obtainable at 
58s, 9d. to 59s, 3d, for Glengarnock and Eglinton. American pig 
iron is, on the other hand, much stronger, foundry qualities not 
being quoted under 56s, net, and a remarkable feature is 
that merchants are re-selling in the United States Ameri- 
can iron they have bought, but which has not yet been 
shipped, at a considerable profit ; and one fairly large user, who 
purchased close upon 2000 tons of forge in America, but which had 
not yet been delivered, informed me that the sellers had offered 
him 8s, per ton on his purchase price if he would relinquish his 
contract, Under these conditions it is therefore not at all 
probable that much more American pig iron will, for the present at 
least be shipped to this country. 

In the finished iron trade there is a moderate demand for bars, 
and on current sales Lancashire qualities average £6 15s, to 
£6 17s, 6d., with Yorkshire and North Staffordshire quoted £7. 
Sheets and hoops are unchanged. 

Business continues active in both raw and manufactured steel. 
Hematites are firm at 69s, to 70s., less 24, for No. 3 foundry ; local 
billets tend to harden, with £5 net as the minimum ; steel bars, 
£7 103. to £7 15s., and boiler plates, £8 12s, 6d., delivered in the 
Manchester district. 

In the metal market business has been only of limited weight, 
and the anticipations of a reduction in list rates for manufactured 
goods, following the recent fall in raw materia!, have during the 
week been to some extent realised, brazed brass tubes, brass and 
copper wire, and rolled metals having been reduced 4d. per lb, 
Other descriptions remain unchanged, but fit is doubtful whether 
the reduction will be further extended. Delivered Manchester 
district, list rates are now as under:—Solid drawn brass boiler 
tubes, 8?d.; copper tubes, 1ld.; brazed copper gas and steam 
tubes, 10?d.; brazed brass tubes, 94d.; rolled brass, 7}d.; brass 
wire, 8d,; and copper wire, 9d. per lb., 

The annual ting of the hester branch of the Engineering 
Trades ow Federation was held on Tuesday. Mr. A. 
Coventry—Messrs, Smith and Coventry—the president, occupied 
the chair, and there was a numerousattendance of members. The 
President, in reviewing the past tweive months, said the relations 
between the employers and their workmen had continued satis- 
factory ; where wages or labour questions had arisen they had 
been settled amicably, and certainly the representatives of the 
workmen had shown a conciliatory spirit in connection with any 
matters upon which it had been necessary to enter into arrange- 
ments with the employers. The Manchester branch occupied 
an important position in tion with the Federation. Its 
members employed over 31,000 hands, whilst they paid upwards of 
one million pounds per year in wages, and they were the third 
largest district in connection with the Federation, the East Coast, 
or Newcastle district, coming first, and London second. Mr. 8. 
Dixon—Messrs, Kendall and Gent—was elected president for the 
ensuing year. Messrs, A. H. Baldwin, J. West, T. Browett, and 
J. McQueen, vice-presidents, with Mr. A. Coventry, past-president ; 
and Mr, W, F. Storey was re-elected treasurer. 

A further meeting of the local Committee appointed last week 
to carry out the n arrangements in connection with the 
forthcoming visit of the Iron and Steel Institute to Manchester, 














was held on Tuesday. Although no actually definite arrangements 
have so far been made, I am informed that the suggestions that 
have been forthcoming from various quarters will certainly ensure 
that the autumn meeting of the Institute will be one of the most 
successful that has been held. No further meeting of the Com- 
mittee will take place until after the holidays ; proposals which the 
Committee have in hand will then be dealt with, and some defi- 
nite programme arranged. Practically the whole of the important 
works throughout the district will be thrown open to the members, 
and I hear that the Lord Mayor of Manchester and the Mayor of 
Salford will most probably make special arrangements for enter- 
taining the visitors. 

Mr. John J. Royle, of the Dalham Works, Manchester, has 
brought out a special design of his patent steam drier to suit pipes 
2in. to 12in. diameter, and all steam pressures up to 200 1b. In 
this arrangement a mid-feather is provided, and in passing round 
this the steam is compelled to part with any water arising from 
condensation, which falls into a separator, the pocket of which is 
of exceptional — to prevent the steam licking up again any of 
the water with which it has already parted in rounding the mid- 
feather. After passing into the separator the water is discharged 
through a steam trap of the expansive or the ‘‘ Syphonia” type, 
as required, 

During a visit to the works of Messrs, B. and 8, Massey, of 
Openshaw, I found them busily engaged on a number of important 
orders. The firm has recently had in hand the construction of 
several sets of steam hammers, specially designed for fastening 
the tires of railway wheels after they have been put on the axle, 
the hammers being so constructed that they can operate between 
two wheels, Messrs. Massey have also just supplied to an English 
manufacturing firm one of the largest steam stamps which has 
hitherto been constructed, this being made for 20 cwt., the largest 
stamps previously made of this type have not been more than 
15 cwt. 

Messrs, Crossley Brothers, Limited, who are constantly making 
some new departure in gas engines, have just completed one of 
these motors of their special type, of exceptional size, with a brake 
horse-power of more than 400. The firm has recently taken out 
numerous new patents, and is revising the designs of the Crossley 
engines in many ways, with the result that they have succeeded 
in reducing the consumption of gas in their latest patterns by 
more than 10 per cent. Considerable extensions to their works 
continue to be carried out, and a large new plant of special tools 
has recently been put down, 

The question of utilising furnace gases as a motive power in 
specially-constructed gas engines has of late been discussed in 
several of the important industrial centres, and was referred to by 
the President of the Manchester Association of Engineers at their 
meeting last Saturday. I may mention that in conversation with 
one of the best known of gas engine makers, I was informed there 
was no difficulty whatever in adapting gas engines to be driven by 
the gas produced from blast furnaces. Such engines would 
probably require larger cylinders than those of the ordinary type 
of gas engine ; and possibly in some cases it might be found neces- 
sary to enrich the furnace gases with oil, to secure the necessary 
combustion. I understand experiments are being made in some 
districts with a view of introducing gas engines for blowing 
purposes at blast furnaces, utilising for this purpose the gas given 
off from the melted ore, and the Glasgow Steel and Iron Com- 
pany has several large gas engines working very satisfactorily. In 
this district nothing has so far been definitely done, but local 
makers are quite prepared to meet requirements should they arise, 
and I understand that engines have been made to run with gas 
given off from coke ovens. 

A pressure of demand for all descriptions of fuel is the general 
report from collieries throughout Lancashire, and efforts are being 
made to curtail the Easter holidays as much as possible. The 
better qualities of round coal continue in exceptionally good 
demand for house-fire purposes, considering the time of the year, 
and prices are exceedingly firm at the full list quotations, colliery 
proprietors as a rule being only willing to sell for present delivery 
at current rates, forward contracts being either declined or only 
entertained at some advance. Common round coals continue in 
brisk request for steam and forge purposes, and on current sales 
good qualities are firm at 8s. 6d. to 9s. at the pit mouth, but 
colliery proprietors are not disposed to contract forward at these 
figures. Of engine classes of fuel there is quite a scarcity of 
supplies, and with the close of the week there is a general upward 
move in pam of 5d. per ton on through and through coals, burgie 
and slack representing within the last few months an advance of 
over 2s, per ton. 

At the pit mouth common slack is now quoted 5s, 3d. to 5s, 6d.; 
medium, 5s. 9d. to 6s.; best, 6s. 6d. to 6s, 9d.; burgie, 7s. 6d.; and 
through and through coals, 7s, 9d. to 8s, per ton. This is being 
followed in Yorkshire and South Staffordshire by a similar upward 
move of 6d. per ton ; in the Derbyshire district no definite decision 
has yet been announced, although it is generally expected there 
will be a move in the same direction. 

A moderate shipping demand is reported for steam coal, with 
prices steady at recent quotations, ordinary qualities averaging 
about 9s, 6d. delivered Garston docks, and 10s, High Level, Liver- 
pool, or Manchester Ship Canal. 

Barrow.—There is a very brisk business being done in hematite 
qualities of pig iron, and the market shows much animation. 
The opinion obtains that the demand for hematite will soon show 
a marked improvement, as not only is there a growth in the 
demand on home account, but a very good prospect of new orders 
from America. The difficulty in front of makers is that no matter 
how full the demand, they cannot get the full deliveries of iron 
ore which are needed to keep additional furnaces in blast. Makers 
are still very firm at 60s. to 61s. for parcels of mixed Bessemer 
numbers net f.o.b., and warrant iron is selling at 59s, net cash, while 
buyers offer 58s, 114d. Stocks are fairly steady, as merchants and 
speculators are beginning to hold their stocks with much firmness 
in view of a prospective advance in prices, 

Iron ore is still very largely in demand, and orders are full, not 
only on local and district account, but on shipment account. 
There is much activity at the mines, and a vigorous effort is being 
made to raise as much metal as possible, but in the dull times 
which preceded these times of g trade too little attention was 
paid to prospecting, and now the resources available are inadequate. 
Good average qualities of iron ore are steady at 13s. to 14s. per 
ton net at mines, Spanish ore is in very large delivery into this 
district, and this is a position likely to be maintained. Prices 
are steady for good ordinary sorts at 15s, per ton at West Coast 

rts, 





ports. 

The steel trade is exceedingly busy, and in the Siemens-Martin 
department it is very profitably employed, orders being plentiful 
and prices high and firm. Ship plates are in very brisk request, 
and prices are firm at £7 5s, per ton for heavy sorts. There is 
also a large trade in light plates, sheets, sections, heavy and light 
castings, &c. A better tone is shown in the steel rail trade, and 
orders are more numerous. Heavy sections are quoted at £4 15s, 
Orders are well held. Other branches of the steel trade are all 
very busy, and prospects are afforded of continued activity 
throughout the year. 

Shipbuilders and marine engineers are doing a very good and 
a very full business, and before long will be even busier than at 
present, 

Coal and coke very firm at full prices, and deliveries are not 
too large, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE abnormally sharp touch cf wintry weather, which last 
week stimulated the trade in household fuel, has still left its 
influence in the Yorkshire coalfield, which is in a very satisfactory 
condition, The pits are working full time, but there are no stocks, 








and values consequently are well maintained. This week, owing 
to the approach of the Easter holidays, extra efforts have been 
made to produce a large output, with a view to providing against 
the period of ‘ play,” which is nowhere more rigorously and full 
observed than in Yorkshire, Derbyshire, and the adjoining coal- 
fields. It has been remarked in South Yorkshire that advances 
have been made in house fuel to London customers. if this is 
correct, the advance can scarcely have been general, for there has 
been no increase of prices at the pits to warrant higher quotations, 
although, in spite of the heavy tonnage forwarded by all routes 
to the metropolitan market, buyers have been pressing for 
supplies. Possibly the increased prices have been thought 
justified by the lack of stocks at the pits, with the 
holidays so close at hand. Current quotations are as follows:— 
Best Silkstones, 10s. 6d. to 11s, 3d. per ton ; seconds from 8s, 6d. 
per ton ; Barnsley house, 9s. 6d. to 10s. 6d. per ton ; seconds from 
7s. 9d. per ton. In steam coal the brisk business reported last 
week is fully kept up, the entire output finding a y market. 
The excessive weights required in the iron and steel industries 
cause the inland trade to be exceptionally animated ; while the 
railway companies are receiving a full tonnage, and the general 
demand is remarkably steady. As exports are maintained at a 
higher level than was the case at the corresponding period of last 
year, the Humber ports are taking full deliveries, few collieries 
having any large stocks in hand, All these circumstances strengthen 
the position, with the natural result that business done on forward 
account can only be transacted on a higher basis. Barnsley hards 
make 8s, 6d. to 9s.’per ton; seconds from 7s. 3d. perton. Gas coal 
remains as last reported ; while engine fuel is as strong as ever, nuts 
fetching 6s. 9d. to 7s. 9d. per ton; screened slack, 5s, per ton, and 
upwards ; pit slack from 3s, per ton. The coke trade, if anything, 
is a trifle weaker in the Barnsley district, the demands of the 
market having now been fully met. Values, however, remain as 
last quoted—ordinary qualities, 10s. 6d. to 11s. 6d. per ton; best 
washed coke, 12s, to 13s, per ton. In Shefiield best coke for 
steel-melting purposes is making 23s. per ton, delivered in the 
city ; blast furnace coke, at ovens, is at 12s, to 13s. per ton. 

On the 27th inst., at a meeting of the managers of house coal 
pits, held in Sheffield, it was resolved to advance the price in the 
Sheffield district 1s. per ton, the advance takes effect from 
April Ist. Since the beginning of the year, owing to increased 
wages paid to the colliers and other causes, general and manu- 
facturing fuel of all sorts has risen at least 1s, 6d. per ton. 

In the heavy industries the difficulty is to deal with the work 
which comes forward. Armour plates, projectiles, guns, and all 
accessories of the military departments are in greater request 
than there are at present powers of output, in most instances, In 
marine and railway material there is almost equal activity. Some 
inconvenience is caused by the inability of the rolling mills, tilts, 
and forges to meet the requirements made upon them in the 
manipulation of the vast weights of iron and steel constantly being 
sent to them. 

In the lighter trades the manufacturers of scythes, reapers 
sections, spades, shovels, forks, &c.—in fact, in all the varieties of 
field and garden tools—are excessively busy. Rarely has the season 
opened so briskly. Although the accumulation of stocks in the 
majority of these firms is heavy, the orders to hand will suffice to 
clear them out. Makers of engineers’, joiners’, and other tools are 
also exceptionally busy, but there is no little complaint heard in 
some quarters as to the difficulty experienced in obtaining advances 
in prices adequate to compensate for the increased cost of fuel and 
raw material. The cutlery and silver and plating industries are 
not so well employed on other departments, the work being some- 
what unfairly divided, the larger houses getting the bulk of it. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE pig iron market has been altogether favourable to the 
sellers this week ; business has been brisk, and might have been 
brisker still if producers had had enough iron to dispose of. But 
the fact is that pig iron of all qualities is very scarce, and the time 
of year has come when shippers must have iron ; therefore those 
who need it will have to pay the prices that the makers quote, as 
they cannot get supplies elsewhere. The position is a very strong 
one, and traders are taking a rather “‘ bullish” view of the situa- 
tion, which may lead toa “boom.” It is hoped by makers that 
this may be avoided, as a “‘ boom” generally brings in ulators 
and unsettles business, doing harm to regular trade. e good 
shipments tend to strengthen the market. There are excellent: 
exports, especially to Germany, and this is the more satisfactory 
pny or year the deliveries to that quarter fell off. It is true that 
the production of pig iron by the German ironmasters was much 
increased, so that they could supply more of their own require- 
ments; but this year they appear to have reached the limit of that, 
and can put no more furnaces in, for the simple reason that they 
cannot get enough coke. They cannot procure increased supplies 
of the latter from this country, as coke is scarce here, and besides, 
if it were not, it could not be supplied at a figure which would 
enable it to be used profitably for the manufacture of iron there. 
Thus more Cleveland pig iron is taken by Germany. Partly owing 
to this scarcity of coke, no more furnaces are being blown in in 
Cleveland, though iron is so scarce, 

No. 3 Cleveland G.M.B. pig iron has been raised this week to 
48s. 6d. per ton for prompt f.o.b. delivery, which is the best price 
of the year, and the leading makers quote 49s., while some brands 
are not to be had for early delivery at any price. No. 1 has been 
raised to 50s., No. 4 foundry to 48s., grey forge to 47s., and 
mottled and white 46s. 9d. Mixed numbers of East Coast hematite 
pig iron cannot now be had under 60s. 6d. Thus Cieveland pig 
iron has gone up 3d. this week, and hematite 6d. 

Shipments of _— from the Cleveland district this month up 
to 28th reach 139 tons, as compared with 86,433 tons last 
month, and 83,962 tons in March, 1898. The stock of Cleveland 
iron is now declining ; on the 28th inst. 152,767 tons were held, 
decrease 758 tons this month ; of hematite 29,728 tons were held, 
decrease 1233 tons. 

At a meeting of the Cleveland Mineowners’ Association, held 
at Middlesbrough on Monday last, the representatives of the iron- 
stone miners put in a claim for 10 per cent. advance of wages. 
The employers, while agreeing that some small advance was justi- 
fied by the state of trade, could not see their way to give such a 
rise as that applied for by the men, but they offered 3} per cent. 
from the beginning of April. This offer the representatives had 
not plenary powers to accept, and they will submit it to the 
general body of the men. 

The plate and angle manufacturers are in an excellent position, 
having, indeed, more work than they can get through. 

The present quotation for steel ship-plates is £7 2s. 6d.; for 
boiler-plates, £8 2s, 6d.; for steel ship angles, £6 15s.; for iron 
ship-plates, £6 15s.; for iron ship angles, £6 7s. 6d.; and for pack- 
ing iron, £5 10s.; all less 24 per cent., f.0.t. 

e bar iron trade is active, and the price is strong at £6 7s. 6d., 
less 24 per cent. for ordinary bars. A good export trade is 
being done, more especially with India. Sir Theodore Fry, 
of the Rise Carr Rolling Mills, Darlington, has gone to India on 
a business journey, and will be away during the whole of next 
quarter, 

It has been manifest that quoted prices for steel plates have im- 
proved substantially, and evidence is forthcoming that the manu- 
facturers have realised the larger prices, as the accountant to the 


| Board of Conciliation has certified that the prices realised by the 


Consett Iron Company during the three months ending Febru- 
ary 28th have been advanced so much that the millmen are entitled 
for the next quarter toa rise of 4 r cent, A similar rise was 
given to them three months ago. er steel plate makers — 
late their wages in accordance with the charges at Consett, The 
actual price realised is not made public, 
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The official returns of Mr. Waterhouse to the Board of Concilia- 
tion and Arbitration for the manufactured iron trade of the 
North of England for the two months ending February 28th were 
issued on Wednesday this week, and show a rise in realised pe 
such as gives an advance of 3d. per ton in puddling and 25 — 
cent. in other mill and forge w for the next two months. e 
average realised price was 2 13s. 2°86d. per ton, this being 
3s. 3°72d. above the figure for the last two months of 1898, The 
deliveries showed a falling off, due to the holidays in the early 
part of January, and to February being a short month. 

The coal ree is very active this week, making up for the short- 
comings of last week, when operations at many collieries were 
stopped on account of the storm; and there is in addition a 
Jarge demand from consumers, to enable them to tide over the 
holidays of next week. Shipments were naturally poor last week, 
because there was a lack of vessels; but this week no complaint 
can be made on this score. Best steam coal is firm again at lls. 
per ton f.o.b., while best Durham gas coals are at 8s. 3d. to 
93. f.o.b, Blast furnace coke on the average is fully up to 16s, 3d. 
per ton, and is relatively higher than pig iron, while foundry coke 
is at 18s, 6d. f.0.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a good deal of speculative business in the Glas- 
gow pig iron warrant market this week. It is in Scotch iron that 
the bulk of the transactions take place. The market continues to 
be influenced by the strong reports that come from the United 
States, but whether these are to be credited to the full extent 
or not appears to be open to doubt. Business has been 
done in Scotch warrants from 54s. 4d. to 54s. 84d. cash and 
54s. 74d. to 54s. 114d. one month. Cleveland iron has been com- 
paratively quiet in this market, a limited ber of tr tions 
having taken place at 48s, cash, and 48s, 24d. to 48s. 5d. one 
month, Cumberland hematite warrants have been steadier than 
of late, with a moderate business at 58s. 7d. to 58s. 74d. cash, and 
58s. 94d. to 58s. 104d. one month. 

There is a steady demand for Scotch hematite pigs, the price of 
which, as quoted by merchants, is 63s, per ton, delivered in railway 
wagons at the steel works. 

The output of pig iron in Scotland is well maintained. There 
are forty-four furnaces making hematite, thirty-three ordinary, 
and six basic iron, the total of eighty-three thus in operation in 
Scotland comparing with eighty-one at this time last year. 

Prices of special brands of Scotch makers’ pigs are firm. Govan 
and Monkland, No. 1 are quoted f.o.b, Glasgow, 56s.; Nos. 3, 
55s.: Wishaw and Carnbroe, Nos. 1, 56s. 3d.; Nos. 3, 55s. 3d.; 
Clyde, No. 1, 61s. 6d.; No. 3, 57s.; Calder, No. 1, 62s.; No. 3, 
57s, 6d.; Gartsherrie, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Summerlee, 
No. 1, 65s. 6d.; No. 3, 57s. 6d.; Coltness, No. 1, 66s.; No. 3, 
57s.; Glengarnock at Ardrossan, No. 1, 61s.; No. 3, 56s.; Eglinton 
at Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 57s. 6d.; 
Nos. 3, 55s. 6d.; Shotts at Leith, No. 1, 62s, 6d.; No. 3, 57s.; 
Carron at Grangemouth, No. 1, 64s.; No. 3, 59s. 

The demand for makers’ iron is so good that stocks are being 
drawn upon to some extent. The stock in Glasgow warrant stores 
shows a decrease for the week of 448 tons. 

Finished iron and steel are in active request in their various 
departments. The works are running, for the most part, at their 
fullest capacity, but there is not nm alteration in prices, 

It is fortunate that the wages question in the Scottish coal trade 
has been amicably adjusted. The colliers have accepted 3d. per 
day increase of wages, to be paid them until August, when the 
arrangement will be subject to revision. In the meantime an 
effort is to be made to establish a conciliation board, on lines that 
are likely to make it permanent ; and if success should attend this 
endeavour, a great benefit will be conferred not only on the coal 
trade, but on other branches of industry that are so much depen- 
dent upon it. 

The coal trade is firm as is the home department, high 
prices being charged both to manufacturing and domestic con- 
sumers, ere has, however, been a further shrinkage in the coal 
shipments at Scottish ports, which have amounted in the past week 
to 110,719 tons, compared with 128,302 in the preceding week, and 
135,023 tons in the corresponding week of last year. 











WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 

THE prosperity of the iron and coal trades and other allied 
industries is telling favourably upon most railway stocks. Towards 
the close of the week Taff Vale Ordinary were particularly in 
request, and were readily dealt with at 80}. On Saturday an 
advance in this quotation was confidently anticipated. It was 
reported that the traffic receipts had been good, and a probable 
dividend at the rate of 4 per cent. on the present ordinary divided 
stock, equal to 10 per cent., was likely. Vale of Glamorgan 
ordinary had changed hands at 122. There is to be a meeting of 
shareholders the second week in April, when a dividend is fairly 
assured for business up to December, 1898. Barry New has changed 
hands at 164}, Deferred at 1467, Rhondda and Swansea Bay 124, 
Great Western Ordinary 1704. There is a strong demand for 
colliery shares, but holders are not inclined to sell. yp Pace ith 
business done, 3}$ ; D. Davis B Debentures, 103; Rhymney Iron, 
Old, 3ls. 3d.; Tredegar Iron A, 38s. 6d. 

Another result of the industrial activity is to be seen in the 
floating of new companies, The Workmen’s Dwelling Bill will also 
prompt in building speculations, Sir George Elliot, who tried the 
scheme at his collieries in Nova Scotia for securing a freehold 
house to each of his colliers, started a similar movement in connec- 
tion with the Aberaman Valley, and from this and other causes 
= impetus was given to building in the colliery district. Now 

note Sir William T. Lewis is leagued in a workmen’s building 
movement, in conjunction principally with members of his family. 
The company is called the Liwyncelyn Building Company, capital 
£75,000 in £10 shares, Another new company of this week is the 
Standard Wagon and Carriage Company, capital £50,000, £25,000 
in £1 shares ; this is started in Newnham, Forest of Dean. The 
London and South Wales Engineering and Ship Repairing Com- 
pany have decided to pay an isterien Gvidend of 10 per cent. 

The slight lull in the coal trade was of brief duration, for last 
week Cardiff despatched 375,000 tons, and at all ports there was a 
good deal of buoyancy, Swansea sending away nearly 50,000 tons, 
and Newport, 62,206 tons foreign, 19,181 coastwise. 

After my despatch last week marked activity set in at Cardiff. 
On one day thirty-one vessels were despatched, many of large 
tonnage, nearly 10,000 tons going to - Italian railways wd 
Genoa, and over 11,000 tons to Ceylon vi4 Colombo, where the 
Australian steamers call. 

On the same day 6700 tons fuel were exported, and it is reported 
in Cardiff this week that the demand has overtopped make, with 
the result of prices going up. 

Newport also has continued its large exports, 6700 tons going to 
Bombay, 3900 tons to Suez, and 1000 tons patent fuel to the 


Mauritius, 

Amongst recent large buyers of patent fuel have been Tunis and 
Reunion, but France takes the lead. I hear that during the last 
two months over 50,000 tons have been despatched from the Welsh 
ports to Marseilles for locomotive use, principally from the Paris; 
Lyons, and Mediterranean Railway. In addition, it is stated, on 
good authority, that further large contracts are being negotiated 
with Wales through firms in Paris, 

Coal prices are well maintained. The latest quotations, Cardiff, 
are as follows:—Best steam, 13s, to 13s. 6d.; seconds, 12s, to 
12s, 6d.; drys, 10s, 9d. to 11s. 3d.; best small, 9s, 3d.; seconds 
and other inferior sorts, 8s, 9d. to 9s,; best Monmouthshire coal, 


lls. 6d. to 11s. 9d.; seconds, 10s, 6d. to 10s, 9d.; best household, 
13s. to 14s. No. 3 Rhondda, 12s, 6d. to 13s,; brush, lls, to 
lls, 3d.; small, 10s. to 10s. 6d. No. 2 Rhondda, 9s. 6d. to 10s,; 
through, 8s. 3d. to 8s, 6d.; small, 7s. to 7s, 6d. Swansea prices :— 
Anthracite, steam, and bituminous unchanged. 

Patent fuel prices, Cardiff, best brands, 13s, to 13s. 6d.; seconds, 
12s. 3d. to 12s, 6d. Swansea unchanged. Export last week 
11,338 tons. 

Coke prices are very firm; the demand, local and foreign, is 
well sustained, and of late the latter business has increased from 
Cardiff. Latest prices :—Furnace, 16s. to 17s.; foundry, 19s. to 
20s.; special foundry 24s, 

Asatisfactory condition prevails in the iron and steel trades, and for 
tin-plate quite a strong demand hassetin. Thestatement made last 
mt 9 concerning an improved American business is confirmed, On 
Change, Swansea, this week, it was stated that, owing to makers 
in the States advancing their prices, orders are again coming to 
this country. London quotations for tin-plates at Swansea are 
lls, I.C. f.0.b, Pig iron prices are firm, Swansea imported 400 tons 
last week, and several quantities of old rails and scrap. Arrival 
of pig at other ports was scant, Iron ore came to hand in con- 
siderable quantities, principally from Bilbao, Castro, Decido, and 
America. Prices at Cardiff are :—Best Rubio, 14s, 3d. to 14s, 6d.; 
Tafna, 13s, 3d. to 13s, 6d. c.i.f. 

Quotations, iron and steel, are firm, with a strong tendency to 
improved values, Tin reported easier, copper lower, lead strong, 
= spelter firmer. Liverpool quotations, my for pricesin Swan- 
sea are as follows :—Bessemer steel cokes I. C., 14 by 20, 10s. 9d. 
and 10s. 104d. f.o.b. Wales. Bessemer steel cokes, 14 by 19} and 
14 by 18, 10s. 6d. and 10s. 74d. Good demand for oil sizes, 
Steel cokes, Siemens-Martin I.C., 20 by 20 by 10, 15s, 9d., 16s. f.o.b, 
Cheap charcoals, lls, 6d., 11s, 9d.; ordinary, 12s, 3d., 12s, 6d.; 
best charcoals, 15s. 6d., 16s.; terne plates, 20s. 3d., 20s. 6d., 
20s. 9d.; better grades, 20s. 9d., 21s., 21s, 3d. Shipment of tin- 

lates last week were 50,798 boxes; receipt from works, 64,847 

xes. Present stock, 190,706 boxes. Heavy loadings this week to 
Russia, New York, Baltic ports, Rotterdam, and Antwerp. 

In the Swansea Valley last week the output of steel was below 
the average. Ingots were so scarce that several of the bar mills 
had a temporary stop on Thursday, but a couple more furnaces 
are expected to be put in during the week. There is an improv- 
ing tone in the tin manipulating department. At the Midland 
and Morriston the ten mills were started Monday, and at Upper 
Forest all were busy. The tin mills idle, or in course of trans- 
formation into sheet mills, are as follows:—Three at Duffryn, 
three at Cwmfelin, two at Cwmbwrla, six at Worcester Works, two 
at Ystalyfera, two at Foxhole. On Saturday, at Upper Forest, 
notices to annealers, boxers, assorters, tinhouse men, and others, 
expire. It is hoped there will be an amicable settlement. 

Swansea coal trade to St. Francisco is improving. Next week, 
at Briton Ferry, the Earlswood Tin-plate Works will be put up 
for auction, and in the course of April, the Gwendraeth, near 
Kidwelly. 

The fullest activity prevails at the large Bessemer works, and 
all branches have been brisk during the week, with the exception 
of the Plate Mill Ivor, Dowlais, owing to some portions of the 
machinery being overhauled and renewed. It is locally reported 
that the Dowlais Company contemplate arestart of some old forges, 
and some attention to iron manufacture. Considering the vast 
stocks of native ironstone, and the excellence of cold-blast Welsh 
iron, which Blaenavon exhibited long after its abandonment by 
other works, I should not be surprised at a restart for special 
requirements. The needs of electric engineers also necessitate 
charcoal iron, which might prompt the make. The Dowlais Com- 
pany are likely, I hear, to erect new coal-washing plant at the old 
works. The discussion at these works between the nine-hour men 
and other sections of the iron and steel workers and mechanics, in 
reference to the sliding-scale contributions, has been amicably 
adjusted. 

The iron and steel exports of the week include railway iron to 
Port Limon, and to Santos, 500 tons to London, and several con- 
signments with crossings to Highbridge. 

Pitwood, Cardiff, 14s. 9d. per ton, imports large. The centre 
of the old strike district, Merthyr Tydfil, has been stirred con- 
siderably this week by the decision of Lord Justice Romer, who has 
dismissed the action of Colliery owners against the Board of 
Guardians for relieving the strikers. The leading colliery com- 
panies who figured as plaintiffs refused to pay the rates levied by 
the Guardians, in consequence of the —— of the strikers in 
the stoneyards. As the auditor has disallowed the items, it is 
thought that the case is not yet ended. 

An important meeting of collier delegates was held in Cardiff on 
Saturday, in order to give Alderman David Morgan an oppor- 
tunity of proving his charge, that the workmen’s Council had 
been guilty of treachery towards the workmen, and in their settle- 
ment of the late strike had betrayed the workmen into the hands 
of the employers. The proceedings took place in private ; but it 
transpired at the close that Mr. Morgan, while adhering to his 
charge, questioned the fitness of the meeting to decide the matter ; 
and the decision of the meeting by 105 to 17 was, that the Com- 
mittee without Alderman D. Morgan carry on, in future, the work 
of the Federation. The chairman pointed out that this decision 
must not be taken as preventing Aberdare—Mr. Morgan’s district 
—from being represented on the Council; but that Aberdare 
could, and should, appoint another person. 

What might have been another Tynewydd or Abernant in- 
nundation and catastrophe occurred at Wern Fawr Cockett 
Colliery, near Swansea, last week. Fortunately the officials were 
forewarned, and were taking steps to drain when the water 
rushed in from the adjacent old workings. The authorities had 
time to get out men and horses, and at tbe last moment only a 
few men had to make a rush, 

« During the week there were some alarming reports concerning the 
Albion Colliery, where, on June 26th, 1894, a calamitous accident 
occurred with a loss of 290 lives, The reports led to a thorough 
investigation into the state of the workings and alleged shot firing, 
and everything was found to be in a very satisfactory condition. 

_" tin advanced £2 15s.; copper, £3; tin-plates, lls. 6d. 

to 12s, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


ON the iron markets over here the tendency continues decidedly 


so there is every cause to express confidence in the future, and the 
firmness in prices will increase, Already advances have been 
to for some articles, Pig iron shows remarkable firmn 

and is getting scarce, as the demand for all sorts of crude iron 
increases from week to week ; prices are, naturally, inclined to 
rise. Scrap iron is in good request and rather dear, rs show 
much briskness, M, 155 being quoted per ton, while bars in basic 
fetch M, 140 p,.t. At a meeting of the German wire rod con. 
vention, held in Cologne on the 21st instant, it was resolved to 
raise the basis price for drawn wire on M, 130 and 133 p.t. Con. 
cerning the position of the girder trade, only the most satisfacto 

accounts are received, the mills, though engaged to their utmost 
pn ener being hardly able to meet the constantly -increasing 
demand. A lively employment is going on at the tube wills: 
American competition has been less keen lately, : 

According to the Rhenish- Westphalian Zeitung the works of the 
Saar district and in Lorraine have produced, in February of the 
present year, 30,287 t. forge pig 151,739 t. basic, 35,985 t, foundry 
pig ; together, 218,011 t. Production was 4 a lower than in 
January, when it amounted to 226,994t., and 16 per cent, higher 
than in February, 1898, when it was 187,975 t. Total output of 
the Saar and Lorraine ironworks was, for the first two months of 
present year, 445,005 t., against 398,056 t. for the corresponding 
period in the year before, 

During the week now past inquiries for bars and structural iron 

have been coming in pretty freely on the Austro-Hungarian iron 
market, the slight improvement that was noticeable some weeks 
ago having continued, Some ironmasters are even reported to be 
of opinion that, as German quotations for iron are advancing, it 
would be advisable to likewise raise the prices for Austrian iron ; 
nothing has, however, been done in this direction yet, Hungarian 
ironmakers being unwilling to advance their quotations for the 
present, and so prices will most likely remain unaltered until the 
iron business shows symptoms of healthy improvement in 
every department. A dull tone prevails in the plate trade, and 
wire remains comparatively neglected. A falling off in the demand 
for hardware has been reported upen the week ; and as regards 
the position of the machine factories, an improvement would be 
most desirable, the present occupation being both insufficient and 
i ar. 
In Belgium the iron trade is brisk, Shipments in merchant iron 
as well as in structural material have been rather heavy, and prices 
are firmly maintained all round ; in agood many cases makers have 
been able to realise higher prices. 

Consumption of iron and steel, both raw and manufactured, is 
most satisfactory on the French iron market, Stiffness prevails in 
quotations, merchant iron standing on 180f. p.t., while for girders 
190. p.t. is quoted. 








LAUNCHES AND TRIAL TRIPS. 


MoorasBoot ; built by, Blyth Shipbuilding Company, Limited ; 
to the order of, Huddart, Parker, and Co., Limited ; dimensions, 
337ft., 47ft., by 24ft, 10in.; engines, triple-expansion, 24in., 40in., 
65in., by 42in.; trial trip, March 24th, 

Mont BLANo, steel screw steamer ; built by, Sir Raylton Dixon 
and Co., Limited ; to the order of, Société Generale de Transports 
Maritimes & Vapeur de Marseilles ; dimensions, 331 ft. by 44ft. 8in, 
by 25ft. 9in.; to carry, 4650 tons ; engines, triple-expansion, 23in., 
3atin., 62in., by 42in., pressure 180 Ib.; constructed by, North- 
Eastern Marine Engineering Company ; launch, March 25th. 

Saint ANDREW, twin screw steamer ; built by, C.; 8S. Swan and 
Hunter ; to the order of, Rankin, Gilmour, and Co.; dimensions, 
483ft., 56ft., 34ft. 10in.; to carry, 10,700 tons deadweight ; 
engines, triple-expansion, 33in., 374in., and 6lin. by 14Sin., pres- 
sure 180 lb.; constructed by, Wallsend Slipway and Engineering 
Company, Limited ; boilers fitted with Howden’s system ; trial 
trip, March 25th, 14 knots, 

Gapsby, steel screw steamer ; built by, Ropner and Son ; to the 
order of, Ropner and Co.; dimensions, 336ft. 6in., 46ft. 6in., 
27ft. 3in.; to carry, 6000 tons, L.S.F.; engines, triple-expansion, 
24in., 40in., 66in. by 45in.; constructed by, Blair and Co., Limited ; 
launch, March 27th. 

Wavupsy, trunk steamer; built by, Ropner and Son; to the 
order of R, Ropner and Co.; to omg 6000 tons, L.S.F.; engines, 
1250-horse power ; constructed by, Blair and Co., Limited ; trial 
trip, March 25th, 11 knots, 

West Pornt; built by, Robert Stephenson and Co., Limited ; 
to the order of, Norfolk and North American Steam Shipping 
Company, Limited ; dimensions, 375ft., 50ft., 30ft. lin.; engines, 
triple-expansion, 26in., 43in., 7lin., by 48in., pressure 180 Ib.; 
constructed by, Robert Stephenson and Co., Limited ; launch, 
March 27th. 

BARGE-LOADING dredger; built by, Wm. Simons and Co.; to 
the order of, Russian Government ; launched March 28th. 








THE AUSTRIAN Society OF ENGINEERS.—On the 18th inst. the 
Austrian Society of Engineers celebrated its jubilee in the Muni- 
cipal Council Chamber, Vienna, under the presidency of Mr. F. 
Berger. There wasa large attend of bers, and represen- 
tatives of sixty-six kindred societies presented addresses. Con- 
ey, speeches were delivered by the Austrian Minister of 

ailways, the Minister of Commerce, the Governor of Lower 
Austria, the Secretary of the Iron and Steel Institute, London, 
the Secretary of the French Society of Civil Engineers, Paris, and 
the Secretary of the Society of German Engineers, Berlin. A 
paper was then read by Mr. A Riicker on the part taken by the 
Austrian Society of Engineers in the technical progress of the past 
fifty years. The Austrian Society isa very influential one. At 
its foundation in 1848 it numbered 79 members ; at the present 
time there are 2388, 


SELF-LIGHTING APPARATUS FOR Gas BuRNERS.—Inventors have 
for some time made more or less successful attempts to produce 
apparatus for igniting gas jets without the aid of lights. The 
action of carburetted hydrogen—a constituent of coal gas—on 
platinum has been the basis of several attempts in this direction. 
A gas lighter of this class is being introduced by the Matchless 
Gas-Lighting Syndicate, Limited, Queen Victoria-street, E.C. The 
apparatus is made in different forms ; for instance, an automatic 








in an upward direction, both demand and prices showing an im- 
provement upon the week. 

Healthiness prevails on the Silesian iron market; most esta- 
blishments are briskly e ed and will remain so for many months 
to come, as consumption is likely to increase in summer. 

Pig iron is very brisk of sale, ———— being stronger than 
output. Prices in a Silesia are :—Forge pig and basic, M. 64 
to 65 ; foundry pig, M. 68 to 69 p.t. free at works, The rolling 
mills have sold their output till far into third quarter. 

A specially lively tone prevails in the merchant iron trade, 
demand and inquiry being extensive and the position of prices 
remains very satisfactory, advances being willingly agreed to by 
consumers, Exports in merchant iron have been, on the whole, 

retty large, Poland and Russia being the chief consumers of 
Ritesian iron. Heavy plates are meeting with a very good demand, 
although they are, perhaps, not quite so brisk as sheets, for which 
inquiry is becoming more animated from week to week. Quota- 
tions for boiler plates are M. 170; Siemens - Martin plates, 
M. 155 to 157°50 ; plates in basic, M. 147°50 to 150 p.t. at works. 

The last few weeks have been singularly favourable for the 
development of the Rhenish- Westphalian iron industry, and at the 
end of the first quarter makers and manufacturers are all most 
actively employed, and have plenty of orders on hand that will 








keep them very fully occupied during the second and third quarter, 








arrang t has an upright metal rod in proximity to the flame, 
and is caused to expand by the heat of the small jet. This expan- 
sion is utilised to open the valve to the main jet, and close the 
passage to the pilot light. A second variety is not automatic, In 
this case the valves are operated mechanically by a press button. 
When this is pressed the gas passes to the pilot, which ignites ; 
upon releasing the pressure, the main flame is lit and the pilot 
extinguished. 

A NEW INCANDESCENT Lamp, in which a filament consisting 
of the carbide of silicon, coated with silicon and carbon by means 
of a modification of the usual flashing process, has been invented 
by Herr Langhans. Owing to the refractory nature of the material 
used for the filaments, lamps thus made will stand being run at @ 
higher efficiency than is possible with any carbon filament. As is 
only too well known by users of the glow lamp, its two ane faults, 
which become more marked with every increase in the efficiency 
when new, are falling off in the light and the blackening of the 
bulbs as time goes on, Both these faults, notwithstanding the 
high efficiency, are said to be practically absent from the carbide 
of silicon lamp. It is claimed that the new lamp, starting at an 
efficiency about 3°1 watts per English candle, will run from 60 
to 800 hours without any material decrease in the light emitted, 
increase in the watts consumed per candle, or any blackening of 
the glass bulbs, 
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NGINES AS MOTIVE POWER 
Gas ENGINEERING WORKS. 


Mr. A. R. BELLAMY, managing director of 
Messrs. J. K. H. Andrew and Co., Limited, gas 
engine makers, Redditch, read a paper recently 
before the members of the Manchester Associa- 
tion of Engineers, in which he gave a description 
of the company’s enlarged works, that had been 
laid out to be driven entirely by gas engines, 
The works were, he said, divided into two shops 
joined into one another, with a total floor space 
of 408ft. by 75ft., the portion called the old shop 
being 288ft. by 75ft., and the new shop 120ft. by 
75ft. wide. The old shop had two long lines of 
shafting running the entire length, driven by 
a 40 brake horse-power Stockport gas engine. 
From these two lines of shafting were driven all 
the countershafts for the tools in the main 
shop, also the machines in the main shop, 
and the blower, &c., in the smithy. The number 
of tools driven from the two lines of shafting was 
102, The new shop was driven by a second 
engine of 40 brake horse-power. This engine 
drove a countershaft which operated a dynamo, 
and also by another belt drove a line of shafting 
60ft. long. From this shaft power was taken 
by belts for turning six countershafts of a total 
length of 42ft., and five fairly heavy tools. In the 
first shop the power absorbed was 44°85 indicated 
horse-power, and in the second = 23°8 indicated 
horse-power, Taking the total horse-power as 
69, the gas consumption worked out at about 
67 cubic feet per indicated horse-power per hour. 
Reckoning 141b. of fuel per 1000 cubic feet of 
fuel gas, the coal used equalled 3500 lb. per week, 
which at 25s. per ton amounted to £119. The 
cost for one week in fuel, labour, oil, and waste 
for engines, interest, depreciation, and repairs at 
10 per cent. on a capital outlay of £900, was 
£5 4s., or under 2s. per hour, and worked out at 
the rate of 4d. par indicated horse-power per 
hour, which covered all charge:. The total 
quantity of fuel gas made was 250,000 cubic feet 
per week, and the cost was about 3}d. per 1000 
cubic feet. In order to make a comparison with 
steam power, he took 3726-horse power hours for 
a total consumption of 3500 1b. of fuel. This 
equalled *9391b. per indicated horse-power per 
hour, and included all stand-by losses. It might 
be said that the cost of the fuel per ton was very 
much higher than that of the ordinary steam 
coal; but allowing it to be three times as 
costly, it came out at the equivalent of 2} lb. 
per indicated horse-power for 69-horse-power—a 
result that would compare favourably with the 
best steam engines of much greater power. They 
were also within a measurable distance of making 
a better gas from the commonest form of slack, 
which would reduce the cost of fuel 75 per cent. 
Outside the question of economy there were many 
other advantages over steam, amongst which were 
the following:—Starting at a moment's notice ; 
no time lost in getting up steam ; less stand-by 
loss ; practically no smoke ; less fuel to handle, 
and little or no ashes to remove ; great economy 
in water ; no tall chimney to build or flues to 
clean. Considering the matter from an electrical 
engineer's point of view, they had 69 indicated 
horse-power driving 105 tools, The power lost in 
shafting which might be dispensed with was not 
more than 15-horse power. In any event 105 
motors, ranging in size from 4 to 6-horse power, 
could scarcely be run to show any economy on 
15-horse power. Comparing the first cost of the 
two systems, the shafting in the works with 
fixings, &c., complete and erected cost about £550, 
compared with 102 motors at about £30 each, in- 
cluding cable, say, £3360. In the discussion which 
followed Mr. Bellamy’s conclusions were consider- 
ably criticised, and it was contended that 2 lb. 
of fuel per indicated horse-power was consider- 
ably in excess of the results obtainable with good 
compound engines, It was also urged that 
there were disadvantages in tion with gas 
engines, especially in the stopping and starting. 
With regard to their applicability as motive 
power for engineering works there was consider- 
able diversity of opinion, some of the members re- 
porting very unfavourably of their experience in 
this direction, whilst others had found a change 
pas — to gas power productive of economical 
results, 











PATENTS AND THE Paris EXHIBITION.—It has 
been the custom, on the occasion of every recent 
International Exhibition held in France, to pass a 
temporary Act, giving protection to patents, 
designs, and trade marks, in addition to the Act 
of the 23rd May, 1868, which is quoted in the 
French Regulations of the Paris Exhibition of 
1 In view, however, of a recent decision of 
the French Court of Appeal, which has attracted 
much attention, the French Government are 
taking special stepe to protect exhibitors in 1900. 
The Royal Commission for the Paris Exhibition 
have been officially informed by the Consul- 
General of France that a Bill will shortly be laid 
before the French Chamber, in which certain 
clauses referring to the invalidation of patents 
are suppressed. The Act of 1868 will be re- 
enacted on the present occasion with some amend- 
ments, It will give the owner of a design the 

hts confe by patent from the date of 
dmission to three months after the close of the 
Exhibition without prejudice to any patent or 
registration which he may effect before the 
expiry of that period. This gives a longer pro- 
tection than is afforded in similar cases in the 
United Kingdom by British law, which specifies 
that application for the registration of the design 
must be made before or within six months from 
the date of the opening of the Exhibition. Her 
Majesty, by an order in Council dated 2nd 
February, 1899, has declared that the provisions 
of Sections 39 and 57 of the Patents, Designs, 
and Trade Marks Act of 1883 shall apply to the 
Paris Exhibition of 1900. This relieves exhibitors 
from the conditions specified in the said sections 
of giving notice of their intention to exhibit. 
The new French Act, it is believed, will give 
British subjects greater protection than the 
ordinary British law affords to French subjects ; 
and this, coupled with the fact that French 
Judicial decisions have no effect as binding pre- 
cedents, should allay any fears which British 
exhibitors _ entertain with regard to exhibiting 
st the Paris Hxhibition of 1900 





LONDON COUNTY COUNCIL AND 
ENGINEERING CONTRACTS, 


At a recent meeting of the London County 
Council, Lord Welby in the chair, the Fire 
Brigade Committee submitted the following 
report and recommendation :— 

It will be in the recollection of the Council 
that twelve months ago the tender of a firm to 
supply for an experimental fire-float, con- 
taining aperg ow propelling machinery, was 
accepted ; but t, the firm not being prepared 
to enter into the contract prepared by the 
Council’s solicitor, the question was brought Leten 
the Council on the 26th July last, when it was 
resolved that the instruction given to the solicitor 
to prepare the contract should not be further 
acted upon, and that the drawings and specifica- 
tion furnished by the firm in question should be 
returned, In the meantime the chief officer has 
further considered the subject, and, as the result 
of bis deliberations, he has submitted to us a 
revised drawing and specification of a fire-float, 
in the construction of which, as far as he is aware, 
no patent rights will be infringed. The original 
proposal was that the boilers, engines, and pum 
of the craft should be in duplicate, so that in 
the event of a breakdown in one set of appliances 
it would not be necessary to disable the vessel. 
The chief officer, however, now recommends that 
the craft should be a smaller one, but that the 
mechanism should not be duplicated. It is pro- 
posed that the length of the vessel, which will be 
fitted with a twin screw, shall be 80ft., with a beam 
of 16ft. The draught will not exceed 2ft., the speed 
will be about 10 knots an hour, and the indicated 
horse-power 225. It is proposed to have Worth- 
ington pumps in the fore part of the vessel 
capable of delivering 1250 gallons per minute, 
and it is also proposed that delivery outlets shall 
be fitted on each bow and quarter, so that it will 
be practicable to manceuvre the vessel in the 
event of a temporary failure of the engine 
power. The cost of the vessel proposed will, it is 
estimated, not be half of the amount asked for 
the float originaliy suggested ; but, on the other 
hand, if the vessel proves a success five of them 
will, in all probability, eventually be required 
instead of three of the original type. The draw- 
ings and specification prepared are sufficient to 
guide firms tendering for the work, but the chief 
officer suggests that each firm tendering should 


THE PATENT JOURNAL. 
Condensed from “The tustrated Offeial Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

14th March, 1890. 

5524. Process for Puriryina Yrast, G. Engels, 

Lond: 





on. 

5525. SIGNALLING Suips, F. W. Golby.—{L. A. Roosen, 
Russia.) 

5526. Muasurine Starr, F. W. Golby.—(@. Oertel, 
Germany.) 

5527. Saw-seTtina Device, R V. Bennett, London. 

5528. Pacxina SENsITISED MarTErRiAL, M. J. Steffens, 
London. 

5529. Process of Tannina, F. W. Wartenberger, 
London. 

5580. Cocks, D. J. McOsker, O. F. Garvey, and G. E. 
Palmer, London. 

5531. Tooxs, J. Keller, London. 

5582. Borters, W. Kane, London. 

5533. Feep for ToBg-PoLisnine Macutngs, A. H. Bayes, 
Birmingham. 

5534. ADJUSTABLY - HOLDING Lamps upon SgwIno 
Macuiygs, P. R. J. Willis.—(M. M. Parvin, United 
States.) 

5585. Bittrarp Tastes, F. Kingston and W. H. 
Bowchier, Margate. 

5536. Spray Propucers, J. B. Adams and F. J. Waite, 
London. 

5587. Vent-peos, E. R. Wilkins and W. H. Edwards, 


London. 

5538. Daivinc Potigys, A. Stroud and F. Elliott, 
London. 

5539. Mecuanism for Ciosinc Doors, H. Parker, 


ndon. 

5540. Hotpgrs for Curtain Rops, W. T. Lord, 
London 

5541. Pumps for Boats, W. T. Lord, Lond n. 

5542. CoLLapsIBLE Tubes, C. A. Mitchell and D. E. 
Hipwell, London. 

5548. WrmELEss TeLeorAPHy, B. 8S. Cohen and P. H. 
Cole, London. 

5544. SuppLyina Water to Barus, R. F. Ballantine 
and J. Stott, London. 

5545. Inpuction Motors, The British Thomson-Hous- 
ton Company, Limited.(B&. W. Rice, jun., and C. P. 
Steinmetz, United States.) 

5546. Inpuction Motors, The British Thomson-Hous- 
ton Company, Limited.—(E. W. Rice, jun., and C. P. 
Steinmetz, United States.) 

5547. ALTERNATING CURRENTS, The British Thomson- 
Houston Company, Limited.—(C. P. S:einmetz, United 
States.) 

5548. ALTERNATING CURRENTS, The British Thomson- 
Houston Company, Limited.—(C. P. Steinmetz, United 





supply its own detail drawings and speci n 
If this be done it seems reasonable that some 
allowance should be made to tenderers in respect 
of the expense to which they will be put in the 
matter, and we accordingly suggest that the 
Council should agree to pay the sum of £20 to 
each tenderer, save the accepted firm, whosubmit 
detail drawings and specification. We recommend 
that tenders be invited by public advertisement 
for the construction of an experimental fire-float, 
containing pumping and propelling machinery, and 
that the advertisements do state that a sum of 
£20 will be paid to each tenderer, save the 
accepted tenderer, who submits detail drawings 
and specification. 

Mr. A. M. Torrance, chairman of the Com- 
mittee, formally moved the adoption of the 
report. 

Mr. Beachcroft asked for an assurance that 
steps had been taken to prevent the recurrence of 
the difficulty which had arisen with Messrs. 
Yarrow. 

Mr. Torrance remarked that after their experi- 
ence steps would certainly be taken to prevent a 
difficulty arising again. 

The report was then adopted nem. con. 

Although it may appear that the conditions of 
contract which caused trouble have been avoided, 
it is well to remember that these conditions are 
imposed under a standing order of contract, and 
Mr, Torrance’s assurance, therefore, appears to 
be misleading. 








THE PEKING-HaN-Kau Railway. — Reuter’s 
Agency is informed that the Franco-Belgian 
loan for the construction of the Peking-Han-kau 
tailway will be brought out in Paris and Brussels 
simultaneously on April 16th next. 


UcanDa  RatLway. — From a Parliamentary 
peowe showing the money issued from the Consoli- 

ated Fund under the provisions of the Uganda 
Railway Act, and other matters connected 
therewith, we learn that the total issued to 
March 3lst, 1898, was £961,000, out of the 
total (£3,000,000) authorised. The net expen- 
diture under the Act to March 31st, 1898, was 
£988,416 16s, 1d., of which £20,000 was provided 
by a vote in 1895-96, 

Om FugL.-—The Kronstadtski Vestnik states that 
as a result of the trials on board the Russian 
torpedo boat No, 260, in the Black Sea, it is pro- 
posed in future, when fitting apparatus for the 
use of petroleum fuel in the ships of the Baltic 
fleet, to adopt the system of Engineer Shtchens- 
novitch, in which the spraying of petroleum 
residuum is carried out by mechanical means. 
No. 260 is fitted with one locomotive engine and 
boiler, which with a fuel and under 
forced draught gives 160 revolutions and a speed 
of 14°5 knots, The consumption of petroleum 
fuel per hour is about 6} cwt. 


TRADE AND BusINESS ANNOUNCEMENTS.—Hav- 
ing been closely associated with Mr. Jeremiah 
Head in his professional work for nine years— 
for the last five as his partner—it is the intention 
of his son, Mr. Archibald P. Head, to carry on 
the practice, retaining, for the present, the style 
of Jeremiah Head and Son, and the same address, 
47, Victoria-street.— Mr. W. H. Preece, C.B., 
F.R.S., President Institution of Civil Engineers— 
late Engineer-in-Chief of the Post-office—is com- 
eres spn as a consulting electrical engi- 
neer. His son, Mr. A. H. Preece, ——_ up 
his present offices after March 25th, and he will be 
associated with him at 13, Queen Anne’s Gate, 
Westminster, 8.W. Major Cardew, R.E., re- 
tired—who has been for the last ten years electri- 
cal adviser to the Board of Trade—and Mr. 
Liewellyn Preece will also become partners. The 
firm will be styled ‘‘ Preece and Cardew.”—The 
Safety Tread Syndicate, Limited, inform us that 
they have just secured the contract for the 
supply of their treads throughout all the stations 
on the Gentral London Railway; 





States.) 

5549. ELECTRICAL DisTRIBUTION, The British Thomson- 
Houston Company, Limited.—(C. P. Steinmetz, United 
States. 

5550. a ALTERNATING ELECTRIC CURRENT 
Morors, The British Thomson-Houston Company, 
Limited.—(C. P. Steinmetz and BE. J. Berg, United 
States.) 

5551. Srartinc ALTERNATING ELEcTRIC CURRENT 
Motors, The British Thomson-Houston Company, 
Limited.(C. P. Steinmetz and B. J. Berg, United 
States.) 

5552. Tap, J. W. Lee, London. 

5553. AxLE, H.Sefton-Jones.—(M. D.C. V.de Kerckhove, 
Belgium.) 

4554. Gas-LIGHTER, G. C. Dymond.—(F. Trendel, Ger- 
many.) 

5555. Borries, P. Lindemeyer, Liverpool. 

5556. Rorary SHEARING Macuing, J. H. Silley and 
W. W. Bacon, Live: 1. 

5557. DISAPPEARING TaRGetTs, H. Doerr and R. Arens, 
Liverpool. 

5558. Pagventinc Poncrure of Tires, E. Fairhurst, 
Liverpool. 

5559. Puriryine SuGar Juices, J. J. Hignette, Liver- 

1. 


5580. Winvows, W. J. Butler, Birmingham. 

5561. Propuctnc Psoto-prints, L. Shaw and J. 
Halden, London. 

5562. OsTarnInG Ammonia from Gase3, H. R. Teich- 
mann, London. 

5568. Botrte LazeEs, W. Sonley, London. 

5564. SoLipiryinc PxrRoLEoM, B. 
London. 

5565. Corn-countinc, N. Kohn and M. Patzovsky, 
London. 

5566. VENTILATING 
London. 

5567. INDIA-RUBBER, G. T. Epstein, London. 

5568. GRavE Heapstongs, A. Coles and F. W. Ives, 
London. 

5569. MusicaL Instruments, G. A. Brachhausen, 
London. 

5570. Conpurts for ELecrric Rarttways, A. M. Clark. 
—(The Campbell Electric Traction Company, United 
States.) 

5571. Pipgs, H. Christiansen and J. H. Krone, 

0 


Hoffmann, 


Rooms, <A. Heinterberger, 


5572. INSULATORS for Carryine Wires, G. Hiillstrung, 


ndon. 
5573. Cuarr Cutrers, 8. B. Bamford and J. Battersby, 
mdon. 
5574. Incanpgescent Gas Licutine, W. Hooker, 
London. 
5575. Busks for Corsets, R. W. James.—(G. Guido, 
Italy.) 
5576. ‘Avsemasso Systems of PREVENTING COLLISIONS 
on Rattways, C. F. Bancroft and P. F. Sullivan, 
mdon. 
5577. Rotitine Mixus, R. Hadian.—(H. Grey, United 
States.) 
5578. RotiinG Minis, R. Haddan.—{H. Grey, United 
States. 
5579. EpucaTIONAL Apparatus, H. Sheaf, London. 
5580. Hinces, J. 8. Cowper, London. 
5581. CoLouRING MatreErs, G. W. Johnson.—({Kalle and 
Co., Germany.) 
5682. GgnERaToRS, J. Hallett and G. Halliday, 
Londo: 


m. 
5583. LappERs, &. Schapler, London. 
5584, PrevENTING BorrLe ReriLiine, A. A. Bhise, 
Bombay Market Post, India. 
5585. InpIcaTING Poison Borties, W. Hardy, Bir- 
mingham. 
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5586. PgramBuLators, M. L. Barr, Kingston - on- 
Thames. 
5587. Roap Scrapers, A. Titus, Kingston - on- 


es. 

5588. ConnecTinec Cuarns or Ropgs, V. Vecchi, Middles- 
Leg == 

5589. WHEELS, H. F. Christie, Halifax. 

5590. TREATMENT of GasEous FLUuIDs, B. H. Thwaite, 
London. 

5591. INSECT-REPELLING ToILET Soap, W. D. Hawkes, 
Birmingham. 

5592. PHonoagrapus, A. Watson, Birmingham. 

5598. VARNISHING METALLIC SuRracgs, C. Glen, Glas- 


iW 
5504. Sasn Putixys, H. T. Thurman and J. Smith, 


Leicester. 
5595. Soap and O1ntTMENT, T. Hawkins and J. Williams, 


London. 

5596. HotperR for Hor Piatss or Disues, W. A. Wood, 
Lichfield. 

5597. Fastentnes for Scarr Pins, W. 8. Mappin, 
Twickenham. 

5598. FLoor Coverinas, J. Cooper and F. G. Bensly, 
London. 

6599, Roap Veuicurs, Wi RK. Heys.—{d. J. Heilmann, 
France.) 





6600. AcruaTina Rattway Points, F. G. Lynde, 
Manchester. 

5601. TRAVELLING Cranzs, J. and D. Adamson, Man- 
chester. 

5602. AppLiance for SHarpENING Knives, T, Wood, 
Manchester. 

5603. ARTIFICIAL Strong, E. Coulon, Glasgow. 

5604. Fiurp Meters, J. Sharp, Glasgow. 

5605. AcreTyLeng Gas Generators, J. McKinlay, 
Glasgow. 

5606. TREATMENT of Writinc Mareriats, H. Briggs, 


5607. Joints for ConnEctina Cycizs, C. Harvey, Bir- 


ming! 
5608. Prgumatic Tire Cover, J. Parsons, near Camel- 
ford, Cornwall. 
5609. APPARATUS for ApvERTisING, H. C. Crow, Man- 


chester. 
5610. GLonss for Incanpgscent BuRNERS, W. G. Potter, 
mdon. 
5611. Fastenines for Dresses, F. E. B. Beaumont, 
Birming! \e 
5612. CLosine Curtains of Winpows, E. Deacon, Bir- 


mingham, 

5613. Conenes and Srays, R. Nuttall and V. A. Pickles, 
Burnley. 

5614. ACETYLENE-GENERATING APPARATUS, B. Frohlich, 
Manchester. 

5615. Purses, H. Loudovici, Manchester. 

5616. Seats for Raitway Carriages, J. F. Craddock, 
Birmingham 

5617. Transport Cart, H. Hall and 8, Fiitterer, 
Baden, Germany. 

5618. Apparatus for Bienpina Cotton, 8. Ecroyd, 
Manchester. 

5619. Gatvanic Batrerizs, F. E. Singer, Manchester, 

5620. Cream Separators, N. G. K. Husberg, Stock- 


holm. 

5621. Rose for Wargrinc Pots, F. W. Seaton, 
London. 

5622. Door Contracts, H. Oppenheimer.—(Actien- 
gesellschaft Mix and Genest, Germany ) 

5623. PuotocrarHic CamMERA SxHutrers, R. Martin, 
Glasgow. 

5624. Borris, W. Bevis, Great Yarmouth. 

5625. Cycte Wuee.s, J. W. Holland and A. Anthony, 
London. 

5626. Lirrinc Patients from Brps, E von Schneider, 

mdon. 

5627. ApvsusTaBLE Suetr Bracket, J. Martin, 
London. 

5628. Hanpie Bars for Bicycizes, A. W. Woodward, 


mdon. 

5629. Hanp LANTERN for SIGNALLING, A. E. Appleton, 

mdon. 

5680. FrnisHinc Boors, A. and F. H. Pochin, and H. 
Addison, London. 

5681. Recrpraciges, F. H Rowlett, London. 

5682. Justiryinc Typs, H. J. 8. Gilbert-Stringer and 
F. Wicks, London 

5688. VgeLoulrepg SPEED INpicaTors, J. B. Winter, 
London. 

5634. Lamp Houtpgr, R. Rough.—(2. C. G. Clark, South 
African Republic.) 

5685. WkaTaer Guarps for Lamps, C. M. Walker, 
London. 

5636. Grove Tonous and Pea Mou.p, W. H. Harding, 
Swansea. 

5637. Drivinc CENTRIFUGAL Apparatus, A. Freitag, 
London. 

5638. SounD-PropucING Apparatus, G. Korytowski, 
London. 

5689. Toastinc Forks, E. Howe, London. 

5640. Macyimuctiscorg, N. W. Stiles, London. 

5641. Truck Lockine Stuns, J. Lones and E. Holden, 
London. 

5642. Truck Burrer SHozs, J. Lones and E. Holden, 
London. 

5643. Trz Piates, G. D. Howard.-(S. W. S. Narber, 
United States.) 

5644. CoLLapsiBLE Cuarr, F. Vogel, London. 

5645. Stanps for EARTHENWARE PPE Colts, J. Liéw, 
London. 

5646. Propuction of AcreTyYLENE Gas, ©. Eckelt, 
London. 

5647. oe H. 8. Gladstone and E. J. Beckett, 

mdon. 

5648. Exvtiptic Cuain Drivine Ggar, W. F. Witliams, 

ndon. 

5649. Cycies, A. Bottenheim, London. 

5650. DkopoRISING PHENYLLIC Bop1es, H. Sefton-Jones. 
—(J. Brissonnott, France.) 

5651. Drawine Rinos, H. Sefton-Jones.(G. Miiller 
and Co. Germany.) 

5652. Enarne Governors, J. Allen and J. Wilson, 
Liverpool. 

5653. Propucine Fiprous Marsriat, G. A. Williams, 
Liverpool. 

5654. Pumps, J. Hauser and A. Egli, Liverpool. 

5655. Propuctinc ANIMATED PictuREs, U. Raleigh, 
London. 

5656. Gas Meters, J. Pinchbeck, London. 

5657. WIRELESS TELEGRAPHIC APPARATUS, G. Marconi 
and the Wireless Telegraph and Signal Company, 
Limited, London. 

5658. ee VeHIctEs, C. A. Wheeler and E Perry, 

mdon. 

5659. Propucinc Sueets of Grass, A. de Moriame, 


mdon. 

5660. Arn CusHions, C. Koester.—(H. M. Anton, Ger- 
many. 

5661. Re-FoLDING Papgr, H. T. Corkhilland The Baron 
Manufacturing Company, London. 

5662. Manure, J. K. Bousfield.—(@. and L. Ducrot, 
France.) 

5663. Continuous Kttns, 0. Bock, London. 

5664. Lecoines, 3. F. H. and H. W. T. Huntsman, 
London. 

5665. _ELecTRICAL TransmitreR, A. U. Alcock, 
London. 

5666. Maxrinc CarpBoaRD Box Bu‘nxs, H. Inman, 
London. 

5667. Dress Brarip, C. Wertheim, London. 

5668. Hancers or Loops for Garments, C. Wertheim, 
London. 

5669. INCANDESCENT Gas Mantis, H. Helmecke, 
London. 

5670. Batt Bzarines for Bicycitges, M. Foidart, 
London. 

5671. ANTI-VIBRATION Device for CyciEs, J. W. Parker, 
London. 

5672. | aceasta Switcues, &c., R. B, Roberts, 


London. 
5673. Catca Device for Winpows, F. Nussbaumer, 


London. 

5674. Firinc of OrpNanck, H. H. Lake.—{7. M. Foote, 
United States.) 

5675. Propucinc ALuminium, C. Haubtmann, 
London. 
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5676. Lamps, C. H. Worsnop and C, Heninghem, 
Halifax. 


5677. Lamps, C. H. Worsnop and C. Heninghem, Hali- 


fax. 

5678. Basket, J. Palmer, jun., and Co.—{J. M. W. Heit- 
mann, Germany.) 

5679. Stzam Borers, J. B. G. Lester and J. Peterson, 
London. 

5680. INcANDESCENT ELectric Lamps, J. F. Stanley, 
London. 

5681. SEPARATING WaTER, W. N. Dack, Swinton, near 
Manchester. 

5682. Tap Fittines for Beer Casks, F. J. Harper, 
London. 

5683. OIL-DISTRIBUTING Buoy, J. H. Bryant, London. 

5684. Vacuum Pans, F. A. Barritt, Maldon, Essex. 

5685. Lamps for the CrvemaTocraPH, H. I. Whitty, 
Norwich. 

5686. CARRIAGE WHEELS, G. C. Waud and A. H. Hutton, 
Bradford. 

6687. IRonING Currs, F. André, Boulogrie-sur-Seine, 
Franee: 





328 








THE-ENGINEER 


Marcu 31, 1899 








5688. VEHICLE-DRIVING Mrcuanism, M. C, Johnson, 
London. 

5689. Manuracture of Hinoms, ©. Harvey, Birming- 
ham. 

5690. Fasrenrnes for Dresses, W. C. Alldridge, Bir- 


mi m. 

see. Paoxans for Paintinc Macuinrs, E. T. Cleathero, 
London. 

5692. Crimping Irons, H. McLean and H. Wood, 
Derby. 

5693. _——— GiLoves Pyeumatic, J. Ward, 
Coventry. 

5694. Wixpows, J. Stumpf, Berlin. 

5695. INSTRUMENT for MEASURING Rinos, A. Samans, 


Berlin. 

5696. Macurine for Rewovinc Powpsr, J. Paehlke, 

rlin. 

4697. Sprrne Batancess, A. Czarnikow, Berlin. 

5698. Cacrs, G. Wolff, jun., Berlin. 

5699. Execrric Storacr Batrerigs, A. Pallavicini, 
Berlin. 

5700. Burtron-FasTeNING Pincers, H. Raffenbeul, 
Berlin. 

5701. Curr Apsusters, E. K. Heaps, Sheffield. 

5702. WASTE-WATER FiLusHine CLosets, W. T. Owens, 
London. 

5703. Lusrretmnc MERCERISED YARN, A. Fischer, Man- 
chester. 

5704. ~ Lapets, W. Corah, jun., J. Corah, and W. 
Newton, Birmingham. 

5705. Gas Enatngs, C. J. Doré and R. W. Deacon, Bir- 
mingham. 

5706. Pirers, C. J. Doré and R. W. Deacon, Birming- 


nam. 
707. Foss for Exprosives, G. Smith and D. Corrie, 


Glasgow. 

5708. Gas Meters, C. Whitham and E. Large, Man- 
‘chester. 

5709. Rarway Trucks, W. H. Appleby and S. Parkes, 
Birmingham. 

5710. Furnaces for Catcrntne Purposrs, J. A. Drake, 
Halifax. 

5711. Boor Lacrs, A. and L. Myers and F. R. Baker, 
Birmingham. 

5712. Curp, A. and L. Myers, C. H. T. Bikker, and A. 
A. Woodward, Birmingham. 

5718. Mouse Trap, J. Hurrell and G. Sturgeon, 
Glasgow. 

5714. TaBLe Eco Snip, K. Selley, Birmingham. 

5715. TUNNELLING, B. F. Carpenter and C. N. Fowler, 
New York. 

5716. Rattway Boarr Cars and Wagons, I. A. Timmis, 
London. 
717. Dynamo Macartng, W. Turvey, London. 

5718. SmoorHina Epers of Mrrat, E. G. Brewer, 
London. 

5719. Comprnation Bars for Bicycies, J. Cawse, 
London. 

£720. Bexus, E. D. Rockwell, London. 

5721. Lupricatinc Apparatus, P. R. Allen, 
London. 

5722. Srarttne Gear, J. Stradling and E. P. Plenty, 
Newbury. 

5723. Locks, F, Rawie, Berlin. 

5724. Curck in Form of Insurance Carp, J. A. W. 
Zopff, Berlin. 

5725. Bepstgeaps, G. Elstermann, Berlin. 

5726. _IncanpEScCENT Lamp Hoxpers, R. 8. Keep, 
London. 

5727. Instrument for Curtinac Wire, D. Cornish, 


London. 

5728. Wagon Brakes, T. Masters and H. Mellor, 
London. 

5729. Puzzir, C. W. White, London. 

£730. Tramcars, A. E. Flood and G. J. Sinclair, 
London. 

5731. Stortna Cycires in Rartway Vans, J. Smith, 
London. 

5732. Acropatic Perrormances, W. Silbon, London. 

5788. Mop Brusnes for Bicycites, 8. E. Mundon, 


ndon. 

5734. Dynamo Exrectric Macuryes, C. G. Vitali, 
London. 

5735. Sewers, R. T. Preston and G. C. Ralston, 
London. 

5736. Dravcut Exctuper, A. Horstman and F. H. 
Billimore, London. 

5737. Extixauisuers for Canpixs, A. B. Collier, 
London, 

5738. Receprac.rs for Hoipine Water, A. B. Collier, 
London. 

5789. CutseL, M. Lamont. London. 

5740. IncanpEscENT EL ectric Lamps, 
London. 

5741. Device for Teacninc Ariru™etic, A. A. Penel, 
London. 

5742. Repuctne Pressure, H. H. Lake.—(Schijfer and 
Budenberg, Germany.) 

5743. Couptines for Dratn Pipgs, C. E. Dawson, 
London. 

5744. AuromaTIC BLock Apparatus, T. Tiésenhausen, 
London. 

5745. Lace Curtars, R. F. Carey and J. H. Watson, 
London. 

5746. Wraprinc up Soap, The Wrapping Machine 
Syndicate, Limited, T. Dewhirst, and W. Jamieson, 
London. 

5747. HARDENING H. Lihn, 
London. 

5748. Guturrne Macutysgs, C. Laufer, London. 

5749. Apparatus for Securtne Cycies, F. Wawrausch, 
London. 

5750. Supports for Leas of BILuiaRD TaBiEs, V. Welz, 
London. 

5751. Comersep Scrusprsa Brusn, J. H. Wray, 
London. 

5752. AsH Sirrers, 8. Hartridge, London. 

5753. Exp.osives, J. Ross, J. C. Cook, and W. A. Mason, 
London. 

5754. Sgatinc Tins, G. Farquhar and R. North, 
London. 

5755. ORNAMENTS, A. Lauermann and H. E. Gaze, 
London. 

5756. Gas Meters, G. W. Pearce and 8S. J. Whitbread, 
London. 

757. Recorpinc Pianorortes, &c., W. V. Neale, 
London. 

5758. Process of MANUFACTURING CyanipEs, A. Dzitik, 


D. Loch, 


Macuine KNIvgs, 


ndaon. 

5759. Bicycte Support and Sranp, M. Klein, 
London. 

760. Expiostves for Coat Mines, W. J. Orsman, 
Liverpool. 

5761. Evgerric Accumu.ator, G. C. Dymond.+(4. 
Daseking and A. Brandes, Germany.) 

5762. Irons for Launpry Porposms, A. E. Gandy, 
Liverpool. 

763. GENERATION of ACETYLENE Gas, C. E. Green, 
London. 

5764. Apparatus for Consumtne Smoke, T. Nurse, 
London. 

5765. IncaNDESCENT Or Burners, W. T. Ellis, 
London. 

5766. Aromatic Dryitro-compounp, C. D. Abel. 
—Actien Gesellschaft fiir Anilin Fabrikation, Ger- 
many.) 

5767. Rerractory Sutpuipx Ores, F. Ellershausen, 
London. 

5768. Piayinac MousicaL Instruments, H. Zacconi, 
London. 

5769. Nut Locks, H. O. Allen and The Holdfast Nut 
Lock Syndicate, Limited, London. 

5770. Device for Stampina out Carps, K. Krause, 
London. 

5771. Sounp Box for PHonocrapus, M. Schluss, 
London. 

5772. IontrEr for Gas Cooxine Stoves, P. Bleyberg, 
London. 

5778. Sicuts for OrpNaNcE, J. W. Giltay, London. 

5774. Taps, J. Hobson, London. 

5775. Sream Generators, T. Clarkson and The 
= and Capel Steam Car Syndicate, Limited, 
ondon. 








5776. Process of Cuarcina Paper, L. Capaazza, 
London. 
5777. Stoves, H. Q. Hood and ©. A. French, 
d 


London. 

5778. Cuurns, J. Y. Johnson.—{S. 7. Cameron, United 
States.) 

5779. Brake Apparatus for Cycues, A. R. Ricardo, 


ndon. 
5780. TenrERING CLotn, J. Anderson and C. Robinson, 
Leed 


eeds, 
5781. Erecrro.yticaL Apparatus, U. L, P. le Verrier, 
» London. 

6782. ADVERTISING APPARATUS, H. T. Harrison, 


ndon,. 
783. Device for Sortinc Bricks, H. Schwinning, 
Berlin. 
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5784. Repuctno TEMPERATURE of Hor Ro..s, E. Lones, 
Lewis, and J. H. Lones, Lydney, Gloucester- 

shire. 

5785. CarpD-LeTrers, M. Michaelis, London. 

5786. Framine for SHor Winpows, J. Geiger, Baden, 
Germany. 

5787. Coupiines for Rartway Wacons, F. T. Colpus, 
Doncaster. 

5788. Batt Fioats to Seat Traps, W. E. T. Bennett, 
London. 

5789. Mupauarps for Wurets of Cans, H. L. Tatham, 

ndon. 

5790. AppLicaTion of Srenors. PLates, F. Jordan, 
Birmingham. 

5791. Propuctna Exastic Surnstances, F. Fenton, 
London. 

5792. Stanp for Cameras, E. M. M. Smith, Spalding, 
Lincolnshire. 

5793. PuoroerapHic SENSITISED MATERIAL, J. E. 
Thornton, Altrincham. 

5794, Fitters, H, Defty, London. 

5795. [INCANDESCENT ELEctrRIc Licut, J. Swinburne, 
London, 

5796. Housr Ligutina, A. Moss and G. F. Pickering, 
Loughborough. 

5797. ALTERNATING CuRRENT Motors, W. G. Rhodes, 
Salford. 

5798. Mrraciic Packrna, A. Purvisand W. Harbinger, 
South Shields. 

5799. Mrratiic Packrna, A. Purvis and W. Harbinger, 
South Shields. 

5800. Torrer, J. H. Turner and G. Wainwright, 
Halifax. 

5801. Evaporatina Apparatus, J. and C. MeNeil, 
Glasgow. 

5802. IMPROVEMENTS in CONCENTRATING APPARATUS, C 
McNeil, Glasgow. 

5808. Latues, Bradbury and Co., Ltd., and 8. Cooper, 
Manchester. 

5804. Maxrino Boxgrs, A. H. Stevenson and F. Maginn, 
Manchester. 

5805. THREAD-SPOOLING Macuings, E. N. Baines and 
J. W. Schmidt, Manchester. 

5806. Locks, T. Whyte, T. and J. W. Benton, Wolver- 


pton. 
5807. Manuracturg of PLayina Carns, R. 8. Chalmers, 
lasgow. 
5808. Exnaust Vatves, W. J. Crossley and A. V. 
Coster, Manchester. 
5809. Horsr Couiars, A. E. Harvey, Bristol. 
5810. Roortne T1Lks, J. Thatcher, Bristol. 
5811. Fountain Pens, A. and L. Myers, and F. R. 
Baker, Birmingham. 
5812. FisH-sornts for Rais, A. Raze, Birmingham. 
5818. Bicycte Legan-To Support, P. D. Lawson, 
Inverness. 
5814. AppLrancefor Usk in Bakinoa Pastry, M. Browne, 
London. 
5815. Humipiryinc the Arr in Rooms, J. J. Mann, 
Manchester. 
= Coxtars, J. R. Stoney and E. Townsend, Dews- 


ury. 

5817. Couptinc AppLianck, F. Waters and J. H. W, 
Bourne, London. 

5818. Propuctne Srripgo Errects on WATERPROOF 
Fasrics, 8. T, Rowe, Manchester. 

5819. ManuracTuRE of AgRATED Waters, 8S. P. Met- 
calf and H. Stanhope, London. 

5820. GENERATING ACETYLENE Gas, E. A. Dibb, 
London, 

5821. CycLE-pRIvING MrEcHANIsM, W. D. and J. H. 
Player, Birmingham. 

5822. MANUFACTURING Size Powper, L. Beeck, Bir- 
mingham. 

= Curtain Rop Bracket, G. Enderlein, Birming- 


m. 

5824. Utinistinc Heat, L. A. Brian, London. 

5825. Drain Pipgs, F. Swinburne and W. B. Foster, 
London. 

5826. MANUFACTURE of 
London. 

5827. TRANSPLANTING TREES, C. A. Woodroffe, London. 

5828. Fotpinc WASH-STAND, E. Miall, London. 

5829. IMPROVED DiIsTINcCTIVE Poison Bott e, J. Wilson, 


London. 
R. E. Phillips, 


Sarrts, H. Linnekogel, 


5830. CARBURETTING 
London. 
5831. Venicte WHEE Ls, A. Weilheimer, Kingston-on- 


APPARATUS, 


es. 

5832. Benpina StRawsoarD, A. G. Brookes.—(M. D. 
Knowlton and F. H. Beach, United States.) 

5838. CicaretTsE Tip. F. R. M. Gloag, London. 

5834. Composition of Soap, W. H. Power, London. 

5885. Guns, C. A. McEvoy, London. 

5836. PHotocrapHic Cameras, F. J. A. Beringer, 
London. 

5837. Brapinc Macuines, N. Browne ~Q. W. and I. 
E. Booth, United States.) 

5838. Evevator for Storace Batreriks, G. H. Condict, 
London. 

5839. Batrery Box for Motor VEnicuEs, G. H. Con- 
dict, London. 

5840. Loaprea Srorace Batrerigs, G. H. Condict, 

ndon. 

5841. CaR AXLE JOURNAL, Pacific Car Equipment 
Co., and A. C. Rumble, London. 

5842. Miners’ Lamp, J. O'Hara, London. 

5843. Brps for the Sick, J. H. Green, London. 

5844. OpERA Guasses, E. Edwards.—(L. Bloch, France.) 

5845. TABULATED BILLHEaD, C. D. Mayer, London. 

5846. Puptic Firk-ALARM Apparatus, E. G. Paris, 
London. 

5847. ELectric Switcuine Apparatus, G. C. Fricker, 
London. 

5848. RAILWAY-SIGNALLING ApPaRatus, H. Gilhespie, 
London. 

5849. IMPROVEMENTS in Brusnes for Dynamos, C. 
Endruweit, London. 

5850. Mgans for Sprayina Liquips, W. W. Tilley, 
London. 

5851. Sars, J. Duthie, London. 

5852. Rina Frames, Brooks and Doxey, Ld., and W. 
H. Cook, Manchester. 

5853. HaNDLING EARTHENWARE Pipgs, E. H. Q. 
Henriques and W. Haigh, Manchester. 

5854. IRonING Macutngs, C. L. and I. Braithwaite, 
and E. O’Brien, Manchester. 

5855. Dyers’ Measures, R. Whitehead, Manchester, 

5856. MANUFACTURE of Hats, J. H. Neave, Man- 
chester. 

5857. ELECTRICAL ADVERTISING Sians, F. Brown, Bir- 
mingham. 

5858. Rerractory Composition, A. Parictti, London. 

5859. PHonocrapus, G. Bettini, London. 

5860. Dryinc Drums, H. H. Lake.—(The Firm of 
Fellner and Ziegler, Germany.) 

5861. Rotary Enainxs, H. 8. Cummings, London. 

5862. INHALERS, J. M. Munyon, London. 

5863. REGISTERING TURNSTILES, A. W. Money, 
London. 


5864. Prrpg Cuamps, C. E. Tuerk and H. Hadida, 
London. 

5865. Putters, W. E. Thorp, London. 

5866. Mareriats for 


Harness, J. H. Goodwin, 





London. 











5867. IncANDEsCENT Gas LantTERNS, H. Talbot, 
London. 
5868. Castna of THERMO-ELEMENTS, J. Y. Johnson,— 
(Hartman and Braun, Germany.) 
5869. RoLLER Brarinos, W. H. Wright, London. 
5870. PROPELLER-SHAFT Begarinas, W. H. Wright, 
London, 
5871. Vexicce Huss, W. H. Wright, London. 
5872. TrEatTMENT of Woon, H. Higgins, London, 
5873. Boots, G. Wilson and Co., (Leicester), Ltd., and 
F. Kennell, London. 
5874. TeLePHongs, Siemens Bros. and Co., Ltd., and A. 
S. Schloemer, London. s 
5875. TanninG Hipgs, R. Combret, London. 
5876. Harvesters, H. H. Lake.—(Deeving Harvester 
Company, United States.) 
5877. Fianoina Dies, F. L. Lane and The Leeds Forge 
Company, Limited, London. 
5878. Steam BorLer Furnaces, E. Gearing, London. 
5879. ee Extecrric Lamps, E. Rasch, 
mdon. 
5880. Boxr for Fastentno Doors, A. Northover, Acton. 
5881. Strgam Tursinaes, C. A. Parsons and A. D. Wass, 
London. 
5882. Rest.tent Huss for Wuee.s, T. Myers, London. 
5883. en Heaps for Ve.ocipepEs, J. Hix, 
mdon. 
5884. Crank Ax.es for VeLoctpepgs, J. Hix, London. 
5885. Compingep Cyc_e and Fievp Guy, F. R. Simms, 
London. 
5886. WHEEL Rims, F. R. Simms, London. 
5887. —— the Sprrp of Motor Cars, T. Myers, 
ndon. 
5888. Connectinc the Leas of Furniturg, L. A. 
Cambier, London. 
5889. Apparatus for Scorinac in Games, T. De la Rue 
and Co, Limited, and L. Charpiat, London. 
5890. CupoLa Furnaces, G. L. Morton, London. 
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5891. Borris for Hotpine Potsons, H. W. Greenfield, 
London. 

5892. Trres for BicycLe Wuexts, A. Keats, Stafford. 

5893. Borrte for Hotprne Poisons, H. Sampson, 
London. 

5894. INsTROMENTS for MrasURING Fiaures, F. 8. 
Snowdon, London. 

£895. Foor-powgrR Morton for LEaAp-cuTriING MACHINES, 
F. W. Wilson, Bradford. 

5896. Lapigs’ Unprervests, E. Jameson, South Nut- 
field, Surrey. 

5897. TELEPHONE Hotpers, E. Pack, Germany. 

5898. Street Lamps, G. T. Wheatley, London, 

5899. Ravo.tvinc Boor Hee. Prorecror, E. Hands, 
Leamington Spa. 

5900. HERMETICALLY-SEALED VEssELs, F, Bolton, Urm- 
ston, near Manchester. 

5901. Startina and Sroprrne VeHIcLes, A. Brown, 
London. 

5902. Bicycte Frames, A. Shepherd, Bradford. 
5908. Cyc_e Rim Brakgs, A. Shepherd, Bradford. 
5904. Srraicut Bar Knyittina Macuines, W. G. Heys. 
—(La Société Félic Corpelet et Albert Dupré, France.) 
5905. PreveNnTING the Fauna of a Pit Caor, T. 
Sylvester, Wolverhampton. 

5906. Fire Escapes, A. R. Lewis and T. J. Carolin, 
Liverpool. 

5007. Gamer, C. Binns, Manchester. 

5008. GENERATING ACETYLENE Gas, J. Lee, Hands- 
worth, Staffs. 

5909. Dossy Mecnanism of Looms, E. Hollingworth.— 
(W. Wattie, United States.) 

5910. Guarp for Gavcg-ctass Firtinas, J. J. Royle 
and J. Glover, Manchester. 

5911. LicuTInG C1GARETTsEs and Ciaars, A. J. Jacobs, 


5912. Arracnine Bras to CHILDREN, 8S. W. Gillett.— 
(J. Missmer, Austria-Hungary.) 

5913. Tray for Carryino Tea, M. Luckmann, Bir- 
mingham. 

5914. Drivinc Gear of Cycigs, D. and R. McGregor, 
Glasgow. 

5915, CycLe Sapp.Lg-PIn, W. Edwards, Liverpool. 

5916. Coup.inc for RatLway Rouuina Stock, J. Riley, 
Southampton. 

5917. Topacco Pipgs, J. Pollock and J. Fleming, 
Glasgow. 

5918. Brakes for Goons Wacons, T. Mills, Halifax. 

5919. Construction of Bepstgaps, R. P. Taunton, 
Birmingham. 

5920. Fitine of Documents, T. 8. and A. L. Kendrick, 
Birmingham. 

5921. Corner Joints for Cornice Poigs, J. Robert- 
shaw, Manchester. 

5922. DirrgERENTIAL DirrusiomeTer, J. A. Pabst, 
Glasgow. 

6923. TrEaTING Woop to Orntain Caarcoat, W. H. 
Philipson, Live: 1. 

5924. Meratitic Hanpies for Cursts, J. Lindsay, 
Wishaw, Lanarkshire. 

5925. MovaBLe Cycix Stranp, M. Flaskamp, Germany. 

5926. Propucina Pure Acetic Acip, F. J. Bergman, 
London. 

5927. HERMETICALLY-CLOsING Jars, T. E. Harper, 
Richmond. 

5928. Out-poor Dry Skat, R. Taylor, London. 

5929. MgasuriING Water, H. Reisert, London. 

5980. Rar~way SIGNALLING, W. T. Brain, Russia. 

5931. CarpmnG Enorngs, 8. Bevan, Manchester. 

5932. RaprpLy TRANSMITTING TELEGRAMS, A. Pollak, 
J. Virag, J. Egger, and F. Silberstein, Liverpool. 

5933. Book Rests, E. H. B. Hughes, Liverpool. 

5934. Wave Morors, M. Gehre, Live’ 1. 

5935. BEapine the Epogs of Strip Sons, F. H. W. 
Breininger, Birmingham. 

5926. APPLIANCE for Usg on Hats, I. Smith, London. 

5937. FLEXIBLE LEATHER-LIKE SugstTances, L, Schwarz- 
huber, London. 

5988. AncHors, W. W. Smith, London. 

5939, ———- Foop Compounp, A. Kutschbach, 

mdon. 

5940. Hanp-scoops, E. Schweizer and W. Erbe, 
London. 

5941. INCANDESCENT Exxcrric Lamps, The British 
Thomson-Houston Company, Limited.—(&. W. Rice, 
jun., United States.) 

5942. SuraicaL and Mepicat Banpaags, B. Schmidt, 
London. 

5948, MANUFACTURING HoLitow Wark, L. Stampacchia, 
London. 

5944. Door Hinaz, C. Rothkegel, London, 

5945. Gioves, C. A. Dietz, London. 

5946. Hoiper for PLayrna Carps, H. Kessel, London. 

5947. ComBINED TrousERS EXTENDER and CIP, F. T. 
Wonnacott, London. 

5948. _— for Sappigs, A. E. G. G. J. F. Maigret, 

ndon. 

5949. Sream Borer Furnaces, E. Gearing, London. 

5950. Gas and O11 Enoines, H. McPhail, London, 

5951. MgcHANICALLY Formino OpticaL Surracss, P. 
Gautier, London. 

5952. SoLe Rounpinc Macnutnes, H. H. Lake.—(J/. B. 
Bertrand, United States.) 

5958. Removina Greask from Rerricerators, H. H. 
Lake.—{A. T. T. Sabroe and Co., Denmark.) 

5954. Srrippinc Roiiers for Carpina Macnines, F. 
Goldberg, London. 

5955. Automatic StgERING Mecnanism, C. E. Roussel 
and A. L. Dufrien, London. 

5956. PRopucTION of TRANSFORMATION PictuRgEs, E. 
Bloch, London. 

5957. COIN-FREED WEIGHING Macuines, J. T. Scott, 
London. 

5958. GARDEN Cuarrs, 8. W. Silver and W. Fletcher, 
London. 

5959. pied CLEANING Rop for RiriEs, T. Glover, 

mdon. 

5960. Sicut-restiInc GiassEs with Comn-rREED APPA- 
Ratus, J. T. Scott, London. 

5961. Treatina the Germ of Wueat, R. Smith, 
London. 

5962. Dryine the Germ of Wueat, R. Smith, London. 

5968. Rupper Tires, A, A. Senséve, London, 





SELECTED AMERICAN PATENTS, 


From the United States Patent-office Oficial Gazette, 


618,173. Excenrric, F. Hassis, Philadelphia, Pa,— 
Yued 2 ngust Sri, 1898. 

Ciaim.—(1 excentric comprising a periphe 
bearing portion, interior bearings formed t oy Po 
attaching portion mounted in said excentric, bearings 
formed thereon engaging said interior bearings ang 
capable of sliding thereon, and means for adjusting 
the said attaching portion to a greater or less distance 
from the eentre of the said excentric, to vary its 
throw, substantially as described. (2) An excentric 

















comprising split peripheral portions, a split attaching. 
collar mounted therein, the said collar having grooves 
to receive keys or splines, and keys or splines adapted 
to en; said grooves and corresponding grooves upon 
the shaft carrying the said excentric, whereby the 
said excentric may be accurately adjusted upon the 
said shaft to reverse the movement of the engine, 
substantially as described. 


618,190, CHain Guar, @. F. Sturgess, Leicester, Eag- 
land.—Filed October 4th, 1897. 

Claim —A differential gear comprised of an endless 
chain, a plurality of sprocket wheels and a chiin 
holder, mounted round a common centre of motion, 
the parts adapted to rotate together with the driven 
part, and means whereby one part may be retarded 





independently of the driven part, causing the chain 

to transmit motion from one sprocket wheel to the 

other, and another part to travel at a different speed 

to the driven part, substantially as and for the pur- 

poses set forth. 

618,242. Hypraviic Ark Compressor, A. A. &. 
Sterzing, New York, N.Y.—Filed November 22u1, 


189 

Claim.—(1) A hydraulic air compressor, comprising 
a series of operatively-connected injectors, each pro- 
vided with requisite inlets and outlets for water and 
air, said inlets being telescopically arranged, and 
terminating in concentrically-disposed annular ports, 
a deflector adjacent to the ports, and a chamber 
receiving the discharge from the ports, and having 


(618,242] 
= ae a 








independent outlets for air and water, as specified. 
(2) The combination with a hydraulic air compressor 
of an injector provided with requisite inlets and out- 
lets for water and air, said inlets being telescopically 
arranged, and b gerennseg. | in annular ports concen- 
trically disposed, means for adjusting the inlets to 
vary the area of the ports, a deflector, a chamber 
receiving the discharge from the ports, and having 
independent outlets for air and water, as specified. 
618,304. Fence Post, D. Vaniman, McPherson, Kans. 
—Filed July 18th, 1898. 

Claim.—A fence post bent or so joined together as 

to form an angle, the lower member of which is 





adapted to be anchored in the ground, in a position 
to place the upper member on an incline to the sur- 
face of the ground, and a series of tie wires connected 
throughout the body of the upper member, and to the 
lower end of the lower member, and loops on said tie 





wires for attaching the line-wires of a fence. 
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SEA COAST PROTECTION. 
By W. H. Wueexer, M, Inst, C.E, 
No, L 

Ar frequent intervals attention is directed to the in- 
roads made by the sea on the cliffs which border the 
shores of this country, and to the injury done during 
gales and high tides to sea walls and other works which 
have been constructed for the protection of lands 
adjacent to the coast. in THe Enatnerr of December 
17th, 1897, an account was given of the enormous loss 
and damage that was sustained on the eastern side of 
England owing to exceptionally high tides and easterly 

ales. The means taken to prevent similar disasters, 
and generally for the protection of the coast, are as 
diverse as many of them are ineffectual. In no branch 
of engineering, perhaps, is there so little unanimity of 
opinion, or in w. ich so much money is from time to time 
expended on works that are useless. Even in Holland, 
whose existence depends on the maintenance of its sea 
walls and defences, the authorities are divided on most 
important questions both of principle and practice ; and 
consequently methods of protection which find favour in 
one part of the coast are condemned as costly and in- 
effectual by those having charge of the defence of ad- 
joining parts. ‘ 

Having directed my attention for several years past to 
the subject of coast erosion and littoral drift, and the 
various means | ign in protecting the coast, and 
having inspected the greater part of the coast of this 
country—from Northumberland in the east to Cumber- 
land in the west—and also the shores of Holland, 
Belgium, and France, on the opposite side of the North 
Sea, opportunities have been afforded me of becoming 
acquainted with the various means that have been pur- 
sued to prevent the destruction of beaches and the pro- 
tection of sea walls and other defences. It is proposed 
in the following articles to give the results of the expe- 
rience thus obtained, and to describe as briefly as 
—— the causes of coast destruction, and the remedies 
adopted. 

It is not intended in these articles to deal in any detail 
on the causes of destruction or the action of waves and 
tides in causing littoral drift, as this part of the subject 
has been already dealt with in the paper read at the 
Bristol meeting of the British Association on the “ Action 
of the Waves and Tides on the Movement of Material 
on the Sea Coast,” an abstract of which appeared in THE 
ENGINEER of September 16th, 1898. Nor on the effect 
of littoral drift on bars and harbour entrances, as this 
part of the subject has already been dealt with in the 
papers on Bars and Littoral Drift, read at the Insti- 
tution of Civil Engineers.* 

The intention is, first, to give a general outline of the 
conditions attached to coast erosion and protection, and 
then to describe the principal works that have been 
carried out along the coasts of England, Holland, and 
Belgium. Any principles stated or deductions drawn 
must only be considered as applying to these shores, or 
tidal coasts having the same characteristics. 

The geological and tidal conditions of every part of 
the coast vary so much that no general laws can be 
laid down as to the principle on which works for their 
protection should be carried out, and each particular 
locality, if it is to be properly treated, must receive a 
careful examination and investigation of its characteristics. 
All attempts to preserve the littoral parts of a country 
from destruction must be a perpetual struggle against 
natural causes. The erosion of the cliffs is only a part of 
that system of destruction by which all land above the 
level of the sea is being worn away exteriorily, by means 
of gales and tides acting on the shores; or interiorily by 
rain and frost on the surface ; in both cases the degraded 
material being transported and deposited in the bed of 
the sea, there to be formed into the sedimentary rocks of 
future ages. 

The greatest amount of coast destruction along the 
shores of England is on the chalk cliffs of the English 
Channel extending from the North Foreland to Lyme 
Bay, with some interpositions of cliffs consisting of glacial 
drift. Beyond this there is less waste, the cliffs of 
Devonshire and Cornwall being composed of harder and 
more resisting material. On the East coast the cliffs 
extending from the chalk cliffs at Flamborough Head 
to the Thames consist almost entirely of glacial drift or 
alluvial deposit, and consequently are subject to constant 
erosion. The geological character of the coast north 
of Flambororgh and on the West coast is such 
as to be less liable to the destructive action of the waves, 
except where clifis or glacial drift interfere, as along part 
of the Lancashire and Cumberland coasts. 

The consideration whether the destructive operations 
of nature should be allowed to go on without check, or 
whether remedies should be adopted for protection, is 
one that resolves itself into a question of money and 
convenience. On many parts of ithe coast which have 
been made into seaside resorts, the maintenance of the 
beach and of the sea walls which protect the promenades, 
is of vital importance to the attractions of the place; 
while the protection of the cliffs may be important to the 
preservation of the buildings which have been erected on 
them. Along many parts of the coast also there exist 
large tracts of land lying so low as to be beneath the 
level of high tides, and which are preserved from inun- 
dation by natural sand dunes or artificial embankments. 
In both these cases the preservation of the cliff or beach 
is a matter of absolute necessity and to which scant 
attention has been paid by engineers. There are, 
however, on some parts of the coast, cliffs the surface of 
which consists of land of so little value that the cost 
of its protection is greater than the value of the land, 
while the waste of the cliffs provides material for the 


“Minutes of Proceed- 


‘ *“Bars at the Mouths of Tidal Estuaries.” 
ngs " Institution of Civil Engineers, vol c., 1889, 

‘a Rel" tion to River Outfalls and Harbour Entrances,” 
dem, Vol. Ixxv., 1896; 





“Littoral Drift in 





protection of other parts of the coast where land is of 
more value. 

On the Yorkshire coast, for example, the waste is 
probably as great as in any other partof England, From 
Bridlington to Kilnsea, a distance of about forty miles, 
the cliffs, which consist of glacial drift, are wasting at the 
rate of 2} yards a year, equal to about one acre per mile 
of coast—Pickwell, ‘* Minutes of Proceedings” Inst. C.E., 
vol. li. The groynes which were erected at Withernsea cost 
£370 each, and allowing eight groynes to the mile, the 
cost of protection per mile of coast would be £2960. 
The life of these groynes may be taken at thirty years. 
The value of the land is about £30 an acre, and allowing 
a loss of an acre a year per mile of coast, in thirty years 
the value of the land lost would amount to £900, or less 
than one-third the cost of protecting it. 

Previous to designing works of coast defence, it is 
necessary to havea clear conception as to (1) The forces 
in operation causing the destruction of the cliffs and the 
denudation of material from the shore. (2) The way in 
which these forces operate. (3) The source of supply of 
material composing beaches; the different classes of 
material, and the quantity of raaterial available for 
maintaining them. (4) The movement of littoral drift ; 
the agents that cause such 1aovement, and how 
they operate; and the general directions of the drift. 
(5) The best form of structural works for preventing the 
drift of material and denudation of beaches. 

The waste and destruction of coasts, apart from 
interior causes, such as weather and landslips, due to 
want of drainage, is caused by the action of waves 
breaking against them during on-shore gales and high 
tides. The force of the waves which beat against a cliff 
or sea wall increases nearly as the cube of the depth of 
the water on the beach in front of them. 

The most effective means of protection, therefore, is 
obviously by preventing denudation of the coast and 
consequent lowering of the surface ; and, where material 
is available, by promoting accumulation and raising the 
surface, and thereby decreasing the height and force of 
the waves. The object that should be kept in view is 
the attainment of a level and even strand which shall 
offer no obstruction to the free flow of the waves, and a 
beach raised sufficiently high to prevent the breaking of 
large waves on the shore. 

The waves have a more mordant effect, causing greater 
erosion ; and the volume of the retiring wave has greater 
depth, velocity, and transporting power when flowing over 
steep beaches of shingle than when running over flat, 
even sand beaches. On the latter the wave spreads over 
a wider area and meets with little obstruction in its 
course, and so gradually dissipates its energy in the 
friction it encounters. The retiring wave also being 
shallower, has less velocity, and its effect in carrying 
down material with it is less. 

Shores are bordered either by low, flat beaches consist- 
ing entirely of sand, or those lying at a steeper slope and 
having banks of shingle above the line of low water; or 
a mixture of the two. 

The sand and shingle are provided solely from the 
waste of the cliffs, and there is not any supply of 
material from the sea. Shingle beaches are only to be 
found where there are cliffs to afford a supply of material. 
Under normal conditions the shingle provided from the 
rock fragments broken or washed out of the cliffs accu- 
mulates in mounds or banks running parallel with the 
coast, or in some cases stretching across a bay or indent, 
and lies in the zone above low water of neap tides. The 
top of the mound is frequently several feet above the line 
of high water ; the face, under normal conditions, lies at 
an angle varying from 14 to 3 to 1. After storms this 
face is broken down, and the slope of the beach assumes 
an inclination of 10 to 1. Below low water of neap tides 
the slope of the beach increases to about 1 in 30 to 
lin 50. The surface of the shingle is always in move- 
ment, being either pushed up or pulled down under the 
action of waves due to winds or tides. In addition to 
the transverse movement, shingle always drifts along 
the coast in one given direction. On tidal coasts almost 
invariably this direction is the same as the set of the 
flood tide. This progress may be arrested, or the 
direction changed for a time, due to gales blowing in an 
opposite direction to the set of the flood tide, but as soon 
as the gale ceases the normal condition of travel is 
resumed. 

The relative effect of winds and tides on coast de- 
struction and the movement of shingle is as follows :— 
Waves due to wind break down the cliffs and grind rock 
fragments into shingle. The tides raise the water of the 
ocean sufficiently high to enable the waves to break on 
the cliffs, assist in moving the material, and grinding it 
up into smaller pebbles and sand, and by the aid of the 
waves breaking on shore due to the rise and fall of the 
water, drift the material along the coast and raise the 
shingle into banks. On-shore gales cut out and disperse 
shingle banks. During calm weather, or when the wind 
is off shore, the shingle is again accumulated by tidal 
action. 








THE NICARAGUA CANAL AND ITS RIVALS. 





Tue Nicaragua Canal question has been one of the 
most important matters considered by the United States 
Congress during the session which has just closed, and has 
been dealt with in an unexpectedly satisfactory manner. 
Various Bills were presented and vigorously pushed, 
some of which were almost scandalous in the terms 
which they proposed between the United States Govern- 
ment and a company which has held a concession, but 
has been more anxious to sell out—at a profit—to the 
Government than to build a canal. One Bill provided for 
a payment to the company of £1,000,000 for its rights 
and franchises, the company to call in all its capital 
stock, except that owned by the republics of Nicaragua 
and Costa Rica, in right of their concessions, and to be 


then reorganised in such a way as to make the United 
States Government a partner with the company, so to 
speak. The Government was to subscribe for £18,500,000 
of the total capital stock of £20,000,000, and the 
company was to be managed by a board of seven 
directors, five appointed by the President of the United 
States, and one each by the republics of Nicaragua and 
Costa Rica. This hybrid “ Maritime Canal Company of 
Nicaragua’ was to be authorised to award contracts for 
the construction of a canal at a cost not to exceed the 
estimates of the engineers, and not to exceed the sum of 
£23,000,000, which sum was made an appropriation by 
the Bill. It was further provided, however, that if the 
President should be unable to secure the necessary con- 
cessions, from the Governments of Nicaragua and Costa 
Rica, he should negotiate for the control of, or right to 
build, maintain, and control some other canal connecting 
the Atlantic and Pacific Oceans. In such case, how- 
ever, no payment would be made to the present canal 
company, whose concessions the promoters desired to 
transfer to the United States Government. Provisions 
for the abrogation of treaties were also included. 

This Bill was radically amended, however, and all 
reference to associating the Government with the com- 
pany was struck out. As amended, it passed the 
Senate, but failed to pass the House of Representatives. 
It authorised the President to purchase the necessary 
territory and to direct the Secretary of War to construct 
the canal, under an appropriation of £23,000,000. It 
was substantially as- follows, with the legal verbiage 
condensed :— 

“The President of the United States is authorised to 
acquire by purchase from the States of Costa Rica and 
Nicaragua such territory as may be desirable and neces- 
sary, to excavate, construct, control, and defend a canal 
of such depth and capacity as will be sufficient for the 
movement of ships of the greatest tonnage and draught 
now in use, from a point near Greytown on the Caribbean 
Sea, by way of Lake Nicaragua and the San Juan River, 
to Brito on the Pacific Ocean. 

‘When the President has secured the territory referred 
to, he shall direct the Secretary of War to excavate and 
construct the said canal, with all necessary locks and 
appurtenances. The Secretary of War shall also con- 
struct such safe and commodious harbours at the 
termini of the canal, and such fortifications for defence 
as will be required for vessels using the canal. 

‘*‘In making surveys and in constructing the canal and 
harbours, the President may detail such number of 
engineer officers of the army or navy, or employ such 
civilian engineers as may be necessary. The Secretary 
of War shall have power to enter into contracts for the 
performance of all or such portion of the work as may 
be necessary to speedily and advantageously complete 
the construction of the canal and harbours.” 

Another similar Bill was introduced, but provided only 
for the purchase of the necessary land, and appropriated 
£2,000,000 for this purpose. This Bill, however, had the 
following important clause as to treaty rights, which pro- 
vided for the settlement of the Clayton-Bulwer treaty as a 
necessary first step, so as to avoid future trouble :— 

‘‘ Before making such purchase of right, title and juris- 
diction to land on which to construct a canal, the President 
shall adjust and settle with any Government with which 
the Government of the United States may have entered 
into any treaty on the subject of this canal, or any canal 
across the Isthmus of Panama, any existing treaty or any 
treaty which any Government may claim does exist so 
that there shall be no question left as to the full and 
complete right in the Government of the United States 
to build, construct, and fully defend such canal.” 

Both these Bills were, however, finally rejected entirely. 
The enthusiasts and the interested parties have tried 
to make it appear to the people and the Government that 
some steps must be taken at once towards the actual 
construction of the canal, and that funds must therefore 
be at once appropriated. A very brief consideration of 
the status of the case, however, will show that such 
arguments are fallacious, and that a ‘‘ job” of some kind 
is likely to be behindthem. In the first place, the United 
States has as yet no standing in the matter; it has no 
concessions or rights, and has acquired no territory. The 
negotiations for the first and the surveys for the second 
have yet to be made and approved, after which will come 
extensive final surveys and investigations, the preparation 
of general plans and estimates, and the working out of the 
problems connected with the engineering works and 
difficulties, before anything can be done towards awarding 
contracts or undertaking construction. Consequently, 
there is no necessity for appropriating large sums of 
money until all the above preliminaries are at least in 
train, whereas as yet they are not even started as far as 
any definite project for the United States is concerned. 
All the reports and investigations by engineers and com- 
missions up to the present time have been more or less 
hasty, superficial or incomplete, and form little more 
than a basis from which to start a thorough comprehen- 
sive and trustworthy investigation. The very men who are 
eager for the appropriation of the Government’s money 
would decline any proposition towards their personal 
investment in the scheme. 

Under these conditions, the men who wish to see the 
canal made, as an engineering construction and a commer- 
cial advantage, but who also wish to have the transaction 
free from scandal, and from future charges of defective 
and incompetent work, are well satisfied with the action 
finally taken by Congress in rejecting all Bills providing 
for construction, and in passing a Bill for a thorough 
investigation of the whole question. The substance of 
the Bill, as passed, which was made a part of the River 
and Harbour Bill, is as follows :— 

The President of the United States is hereby authorised and 
empowered to make full and complete investigation of the Isthmus 
of Panama with a view to the construction of a canal by the United 
States across the same to connect the Atlantic and Pacific oceans. 

The President is authorised to make investigation of any and all 





practicable routes for a canal across said Isthmus of Panama, and 
particularly to investigate the two routes known respectively as 
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the Nicaragua route and the Panama route, with a view to deter- 
mining the most practicable and feasible route for such canal, 
together with the proximate and probable cost of constructing a 
canal at each of two or more of said routes, 

The President is further authorised to investigate and ascertain 
what rights, privileges, and franchises, if any, may be held and owned 
by any corporations, associations, or individuals, and what work, if 
any, has been done by such corporations, associations, orindividualsin 
the construction of a canal at either or any of said routes, and parti- 
cularly at the so-called Nicaragua and Panama routes respec- 
tively ; and likewise to ascertain the cost of purchasing all of the 
rights, privileges, and franchises held and owned by any such 
corporations, associations, and individuals in any and all of such 
routes, particularly the said Nicaragua route and the said Panama 
route ; and likewise to ascertain the probable or proximate cost of 
constructing a suitable harbour at each of the termini of said canal, 
with the probable annual cost of maintenance of said harbours 
respectively. 

The President is authorised to make such full and complete in- 
vestigation as to determine the most feasible and practicable route 
across said Isthmus for a canal, together with the cost of con- 
structing same and placing the same under the control, manage- 
ment, and ownership of the United States. 

To enable the President to make the investigations and ascertain- 
ments herein provided for, he is hereby authorised to employ in 
said service any of the engineers of the United States army, at his 
discretion, and likewise to employ any engineers in civil life, at his 
discretion, and any other persons necessary to make such investi- 
gation, and to fix the compensation of any and all of such 
engineers and other persons, 

For the purpose of defraying the expenses necessary to be in- 
curred in making the investigations herein provided for, there is 
hereby appropriated out of any money in the Treasury not other- 
wise appropriated, the sum of £200,000, or so much thereof as may 
be necessary, to be disbursed by order of the President. 

The President is hereby requested to report to Congress the 
results of such investigations, together with his recommendations 
in the premises, 

It must be understood that the question is not merely 
as to the practicability of construction, but also as to the 
results of operation. If the cost will be so great that 
the enterprise will not be a financial and paying success, 
then neither the Government, the people, or any com- 
pany of capitalists will want it. 

In regard to the company already referred to, it may 
be explained that its concession expires in October, 1899, 
according to a decision rendered last year by a commis- 
sion appointed by President Zelaya, of Nicaragua. After 
this decision—which is now generally held to be valid— 
the Government and Congress of Nicaragua, in October, 
1898, granted to an American syndicate a new conces- 
sion, to take effect when the present one expires. This 
syndicate, known as the Cragin Syndicate, is composed 
ofa party of financiers, engineers, and contractors of public 
works, who have personally been over the proposed 
route and made their own preliminary investigations 
before undertaking the concession. They are required to 
form a company before April, 1900, to make over to the 
Nicaragua Government 8 per cent. of all securities issued, 
and to have water and railway communication completed 
between the Atlantic and Pacific oceans within three 
years from the date of the concession, or by October, 
1902. They have the right to police and manage the 
land within the limits of the canal property, and to im- 
port all materials and supplies free of duty. The con- 
cession is permanent, but after 199 years half of the 
profits are to be turned over to the Nicaragua Govern- 
ment. It is now held that at the present time this is 
the only effective concession, the legally existing one 
having almost expired, and the company owning it being 
out of the race. It will be seen, therefore, that it would 
have been folly to bind the United States Government 
to such a concern as this latter, with the idea of persuad- 
ing Nicaragua to extend its lapsed concession in the face 
of a new concession already granted to other parties. 

This Maritime Canal Company of Nicaragua obtained 
its concession in 1887-89, and raised money enough from 
public investors to enable surveys to be made and some 
work done. It was very soon found, however, that it 
would be impossible to obtain private capital enough to 
carry out the work. The construction was therefore 
abandoned, and for several years the company has 
devoted all its energies towards promoting Bills providing 
for the purchase of its rights and concessions by the 
United States Government, although such transfer is 
prohibited by the terms of the concession. Issues of 
about £4,000,000 in stocks and bonds were claimed, but 
much of this was issued at very much below its face 
value, or given away in return for the concession, and 
the company only accounted for expenditures of about 
£1,000,000. A conservative and impartial estimate put 
the actual value of the company’s assets at £100,000. 
This includes its records, surveys, plans, and work done, 
though much of the latter is now useless. It was 
reasonably argued that the United States should not be- 
come a ‘‘cat’s paw” for the company, and should not 
buy the—company’s—“ pig in a poke.” There would 
seem to be no good reason why the Government should 
pay the company £1,000,000, or guarantee its bonds, or 
enter into any association with it. At any rate, no such 
scheme can now be put through, and by October next the 
company will not even have aconcession. It is certainly 
better that the Government should have a free hand, and 
should conduct negotiations directly with the Govern- 
ments of other countries interested. 

It will be noticed that the Canal Bill as passed provides 
for the investigation of any or all routes, but particularly 
those known as the Nicaragua and Panama routes. It is 
very generally assumed, even by engineers, that the 
Panamal Canal is a dead issue, and that the project has 
been abandoned since the last struggle of the De Lesseps 
scheme. As a matter of fact, however, the project has 
been taken up, tentatively it is true, but in a practical 
way, within the past few years. The reference to the 
Panama route in the American Bill was probably induced 
by investigations made by a commission of engineers on 
behalf of the new French company, which has taken 
over the work left from the wreck of the old De Lesseps 
company, of unsavoury memory. This new company 
was organised in 1894, and though little is heard of its 
actual financial standing or resources, it is evident that 
it fully appreciated the necessity of a more thorough 
investigation than had ever been made by the old com- 








pany. It secured the appointment of the Commission 
above referred to, which was composed of English, 
American, French, German, and Russian engineers, in- 
cluding the chief engineers of the Manchester Ship Canal 
and the Kiel Ship Canal, and General H. V. Abbot, of 
the Engineer Corps of the United States army. The 
route and works of the canal were inspected by the com- 
mission in the spring of 1898, and this resulted in the 
recommendation of general plans considerably modified 
from the original plans. 

The canal would be about forty-five miles in length, 
and the summit level would be 68ft. above sea level, with 
four locks on each side. The curves would have a 
minimum radius of 6560ft., and would aggregate about 
half the length of the canal. The depth would be 29}ft., 
with a bottom width of 100ft. to 165ft., the passing places 
for vessels being 1970ft. long and 200ft. wide. The locks 
would have double chambers, each 738ft. long, 82ft. 
wide, and 31ft. deep on the sill, and the great Chagres 
River would be controlled by locks and dams, instead of 
by diversion from its channel. The estimate of cost for 
the completion of the canal and the interest on the 
company’s securities during the ten years allowed for 
the work is about £25,000,000. 

The Panama Canal has, at any rate, the advantage of 
definiteness, there being practically but one project and 
one plan. For the Nicaragua Canal, however, no such 
definite route or plan exists, even as a preliminary basis. 
Various Commissions have made investigations, have 
suggested various routes and combinations of routes, in- 
volving very different conditions as to construction, and 
have prepared plans and estimates more or less at 
variance with each other and with the company’s plans 
of ten years ago. The total length wili be about 175 to 
180 miles, of which about 50 miles will be canal proper, 
and 56 miles deep-water navigation on Lake Nicaragua, 
the remainder being slack-water navigation on the San 
Juan River. 

The first authentic surveys were made in 1850 52, by 


Mr. O. M. Childs, an American engineer, on behalf of a; 


company which then operated a line of communication by 
means of stage coaches and steamers on Lake Nicaragua 
and the San Juan River. In 1872-73 the United States 
Government sent out an expedition under Commander 
Lull, United States navy, which re-surveyed the Childs’ 
route, with some modifications and changes. In 1885 
the same Government had another examination made by 
Mr. A. G. Menocal, of the Civil Engineer Corps of the 
United States navy, who had been the chief civil engineer 
under Commander Lull. He proposed to extend the area 
of the lake by building immense dams and flooding certain 
valleys, involving heavy work of an unprecedentd 
character. Mr. Menocal afterwards became engineer-in- 
chief of the Maritime Canal Company of Nicaragua, an 
American corporation, which had extensive surveys made 
between 1887 and 1890. 

The company’s plans of 1890, which were the first 
really definite plans for actual work, provided for a 
summit level of 110ft., a width of 80ft. to 120ft., and a 
depth of 28ft. to 30ft., with locks 70ft. wide and 650ft. 
long. The cost was estimated at £13,400,000. This was 
for the route suggested by Mr. Menocal, the company’s 
engineer, which has been considered as defective or dis- 
advantageous in many respects. The Wellington Com- 
mission of engineers, appointed by the company in 1892 
to examine and report upon the plans, raised the estimate 
to £17,600,000. In 1895 the United States Government 
appointed the Ludlow Commission, consisting of military 
and civilian engineers of note. This Commission, which 
disapproved of several features of the company’s plans, 
based its report upon a rectification of the Menocal route, 
with a uniform depth of 30ft. throughout. Its estimate 
of cost was £26,700,000 as a minimum, this being partly 
due to an increase in market prices, under which the 
company’s estimate would have become £15,700,000 in 
1895. 

In 1897 the United States Government appointed 
another Commission, under Rear-Admiral Walker, United 
States navy. The final report has not been made, but a 
preliminary report made in 1898 presented two estimates. 
Admiral Walker and Mr. Lewis M. Haupt put the esti- 
mate at £24,800,000 ; but General P. C. Hains, of the 
Engineer Corps, United States army, thought that, in 
view of the increased size of canal provided for and of 
the difficulties incidental to work in tropical countries, 
the estimate should be 20 per cent. higher, or nearly 
£30,000,000. The latter is the most trustworthy figure, as 
General Hains is an engineer of wide experience and 
high reputation, while Mr. Haupt, though an able 
engineer, is such an enthusiastic advocate of ship canals 
that any figures given by him need to be raised by a 
considerable percentage. This gentleman, in fact, still 
favours a ship canal between New York and Philadelphia, 
parallel with the Atlantic coast, though both cities are 
important seaports on that coast, and are connected by 
two or three lines of railway, the distance being about 
90 miles. 

These three members of the Commission, however, 
agreed as to the plans. After investigating the Lull and 
Menocal routes, and having careful surveys, borings, 
soundings, and hydrographic examinations made, they 
considered the Lull route as being the better route and 
easier of construction, involving no problems beyond 
good engineezing precedents, while the canal on this 
route would be safer and more trustworthy. The enormous 
dams proposed under the Menocal scheme, and which 
were such a doubtful feature of the scheme, were thus 
abandoned. The plans provide for a material increase 
of dimensions in the locks and in the cross section of the 
canal. The Lull route, it may be said, had a summit 
level of only 107ft. anda length of 180 miles, as follows :— 

Miles, 
Canal, Greytown (Atlantic coast) to the San Juan 
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Slack-water navigation in the San Juan River ... ... 66 
Deep-water navigation across Lake Nicaragua ... ... 56 
Canal, mouth of Medio River—on the lake—to Brito 
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It is rather curious that just at this time the olq 
project for the Darien Canal, across the southern end of 
the Isthmus of Panama—or Darien—is again being 
brought to public attention by the publication of a book 
on inter-oceanic canal routes in general and the Darien 
route in particular. This book is by Mr. Thomas W, 
Hurst, an Englishman long resident in the United States 
who has made a study of the literature on the subject, 
The Darien Canal project dates back to 1695, when 
William Paterson, the founder of the Bank of England, 
received the royal authority to establish a colony on the 
Isthmus, Paterson's idea being to cut acanal for a navig- 
able route to the Indies. Puerto Escoces and Caledonia 
Bay, on the Atlantic coast, bear testimony to this colony, 
which was founded in 1698, but was eventually broken 
up by Spanish oppression. About 1850 Mr. Thomas 
Brassey and Sir Charles Fox became interested in the 
Darien scheme, and having had surveys made by Mr, 
Lionel Gisborne and Mr. H. C. Foote, they obtained a 
concession and advocated the construction of a sea-level 
canal. A few years later the Atlantic and Pacific June. 
tion Company was organised in England to build such a 
canal, the cost of construction being estimated at 
£12,000,000, and the company having a capital of 
£15,000,000. Lord Wharncliffe was the chairman, and 
Mr. Gisborne was the engineer-in-chief. Nothing came 
of this, however. Explorations of greater and less 
extent have also been made by Dr. Edward Cullen, 
Lieutenant Strain, United States navy, Commander 
Prevost, R.N., Commander T. O. Selfridge, United States 
navy, and others, the Selfridge expedition being made in 
1870-71. Mr. Frederick A. Kelley, an enterprising 
American capitalist, had several investigations made, and 
in 1864 he advocated the San Blas route, midway between 
the Panama and Darien routes. This, however, would 
have involved the peculiar and somewhat hazardous 
feature of a tunnel large enough for ships, while the 
advocates of the Darien route claimed that they would have 
a very low summit, involving a minimum of engineering 
work. In 1857 the Emperor of the French had a Com- 
mission appointed to investigate this latter project, and 
the cost was then estimated at about £8,000,000. Of 
recent years but little has been heard of the Darien 
route, and it is strange that nothing definite has been 
done to make a real survey, considering the advantages 
that are claimed. These advantages include excellent 
harbours, a short and direct sea-level line, a low summit, 
and a healthy climate. 

In view of the present public agitation of the Nica- 
ragua Canal project, and the possible recommencement 
of the Panama Canal, Mr. Hurst urges the United States 
Government to withhold definite action on the former 
project, and to have a careful survey made of his Darien 
route from Caledonia Bay, on the Atlantic, in a straight 
line almost due south to the Savanah River, and follow- 
ing the lower portion of that stream to the Gulf of San 
Miguel, on the Pacific coast. The length of this route 
is given as only thirty-three miles. When President 
McKinley appoints the new Commission, under the Bill 
passed in March, 1899, Mr. Hurst will probably en- 
deavour to have his short and sea-level route verified. 

In conclusion, the present status of the Isthmus Canal 
question may be briefly stated. The Panama Canal is in 
the hands of a new French company, possessing plans 
which have been agreed upon, and endorsed by a board 
of engineers of some eminence. It is understood that 
upon the completion of the final report and plans of 
this Commission, an attempt will be made to secure the 
necessary capital from European financiers. Nothing 
has been said of any intention to secure governmental 
assistance, or the transfer of the project to any Govern- 
ment. The Nicaragua Canal is in the hands of an 
American syndicate which holds the only valid con- 
cession, and which is understood to be making active 
preparations to commence work as soon as its concession 
goes into effect—in October, 1899. The United States 
Government has authorised and directed the appoint- 
ment of a Commission to investigate any and all 
praticable routes for a canal, and particularly the Nica- 
ragua and Panama routes, with a view to determining 
the most practicable route. It is, of course, understood 
that the Government has in view the ownership and 
control of any canal built with its assistance, and in 
case of the recommendation or adoption of the Nicaragua 
route, it is probable that the Government would be able 
to make favourable terms with the syndicate above 
mentioned. 








LEEDS ASSOCIATION OF ENGINEERS.—At the monthly meeting of 
this Association on Thursday evening, March 30th, the Vice- 
President—Mr. Joe A. bg 7B the chair, Mr. C. J. Hall read 
a paper on “ Electricity.” He had previously mentioned in those 
rooms, he said, how admirably adapted was the single-phase high- 
pressure alternating current for distribution of arc and incandescent 
lamps over practically unlimited areas, On its introduction it was 
at once seen how flexible such a system was, and a great number 
of central stations throughout the world were in rapid succession 
constructed on these lines, There was, however, one drawback to 
the system, in that motor power could not be supplied from the 
mains so efficiently or so easily as by means of continuous currents ; 
but it was soon found that if the alternating currents were 
generated multi-phase instead of single phase, every difficulty 
would be overcome, and it could be used for either light or power 
anywhere along its mains, Mr. Hall explained the difference 
between single and multi-phase, the reason why motor power could 
better be obtained from the latter being that there was no dead 
point in a revolution. For multi-phase currents, it was necessary 
that at least three wires should be used to convey the different 
phases, but the amount of copper for the same amount of work 
done was, he said, less than that required for two phases. The 
advance in electrical engineering had not been so rapid in this 
country as abroad, on account of patent rights in America and 
Switzerland. As an example of modern electrical engineering, Mr. 
Hall described in detail the installation for the Central London 
Railway, the contract for which had been entrusted to the British 
Thomson-Houston Company. A discussion followed, in which 
Messrs. J. C. Moorhouse, A. Towler, W. H. Drake, J. C. Jefferson 
and others took part. Mr. Hall did not advise the use of electric 
motors of small powers, the mechanical efficiency for powers under 
8-hurse being 75 to 80 per cent., which rose to about 97 per cent. 
for higher powers, 
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——— 
A GREAT CADASTRAL SURVEY. 





Tux object of an extensive trigonometrical or geodetic 
survey is of a two-fold character, and enables results to 
be obtained which are a combination of science and utility. 
In a cadastral survey, on the contrary, the principal— 
and it may, perhaps, be said—the only goal aimed at is 
that of utility, and the interests of science are disregarded, 
because, in the first place, it is quite unnecessary to con- 
sider them, and in the second, they receive the attention 
due to them in the larger and more comprehensive system 
of surveying operations. One of the principal points in a 
trigonometrical survey is the exact geographical placing 
of the most prominent physical and artificial features of 
the earth’s surface, and the precise determination of the 
relative distances between them. These essential objects 
in the one are of very much less importance in the other, 
and it may, in fact, be said that the latter is of no con- 
uence whatever in a cadastral survey. While it was 
most important, indeed indispensable, to know the relative 
positions of the si nal stations on Snowdon in Wales, 
Slieve Donard in Ire and, and Scaw Fell in Cumberland, 
in order to complete the survey of the British Isles, the 
same information respecting farms and other property 
situated in each of the three countries is for cadastral 
purposes comparatively valueless. Where good reliable 
maps of a country are to be obtained, as in our own 
excellent ordnance plans, the labours attending the 
carrying out of the minor system of survey are reduced 
toaminimum. The direct purport of a cadastral survey 
is to obtain detailed plans and descriptions of the lands 
of a country—their extent, their nature, and the manner 
in which they are divided or portioned cut. To this may 
be added what is generally the most troublesome part of 
the task, which consists in accurately delimiting and 
fixing by certain marks the estate and property belong- 
ing to individual landowners. A survey of this description 
is usually undertaken by the Government of the country, 
and constitutes the basis for taxation and assessment 
required for fiscal purposes. Some small amount of 
actual surveying, generally termed ‘filling in,” is un- 
avoidable, and when all the necessary data have been 
obtained, a record, or register, is prepared, somewhat 
similar to the celebrated ‘‘ Domesday Book,” compiled 
by the orders of the Norman conqueror. 

The necessity for periodically revising a cadastral, as 
well as a trigonometrical survey, is obvious, since lands 
and tenements are subdivided, and also change hands 
almost as rapidly as the work of man alters the physical 
features of the country he inhabits. It is also apparent 
that in countries in which the ratio of the rural popula- 
tion to the unit of area is large, and where small pro- 
prietors are the rule, the greater is the need for a fiscal 
survey and the greater the trouble of preparing it. The 
delimitation of extensive independent estates, as with 
ourselves, becomes reduced to marking out the boundaries 
of numerous mere plots of land. The whole question of 
revising and, in some districts, renewing the cadastral 
survey of France has been recently, for some time past, 
under the serious consideration of a Commission appointed 
to investigate the different phases of it, and undertake 
practical experiments with the view of advancing the 
execution of so great and so important an undertaking. 
That it is urgently required may be gathered from the 
facts that the former survey was carried out in the 
beginning of the present century, that villages and small 
towns have since sprung up containing many thousand 
inhabitants where at that date there were neither houses 
nor people, and that the cultivation of large areas of the 
soil itself has undergone a complete change. When, in 
addition, itis borne in mind that in some districts the 
land is much cut up, so that there are three separate 
plots of land toa single acre, parts of each plot being 
owned by numerous different proprietors, whose titles are 
at the best of a questionable nature, the difficulties 
attending the carrying out of this national task on such 
a scale of magnitude are not easily overrated. A brief 
outline of the character and extent of the work involved 
in this new survey will not be without interest. 

One of the principal points to be attended to is the 
alteration of the present boundaries of parishes, which, 
under the old régime, were marked out in a very loose 
and imperfect manner, being indicated by lines, some of 
which were imaginary, and some of which all traces have 
disappeared. These lines of divisions frequently traversed 
private property in almost every direction, crossing each 
other at frequent intervals. Even were it desirable, the 
former survey does not admit of these boundaries being 
rectified. A very much better system of delimitation 
is to be adopted, which consists in the employment of 
the physical and artificial features of the ground, such as 
rivers, canals, railways, well-defined hills, and other pro- 
minent objects. There will be, no doubt, owing to this new 
arrangement, some minor adjustment of different pro- 
perties to be effected, probably on the give-and-take 
principle, but this point will be further alluded to. The 
work o: fixing the boundaries of the parishes which, in 
the example selected for trial, have a perimeter of between 
six a’ d seven miles, will be concluded by driving stron 
wooden stakes in the ground, to be subsequently replace 
by small solid stone wedge-shaped pillars, in the presence 
of dis triet officials appointed as witnesses. It may be 
remai ked that there are some parishes in the United King- 
dom, the boundaries of which would be much simplified 
and improved by a rectification conducted on similar 
principles. In order to expedite the difficult and com- 
Plicate d task of dealing with, and, when necessary, recon- 
ciling the conflicting interests of neighbouring owners of 
_ rly, it is proposed to form for each district a 
pears y syndicate. The members will elect a committee, 
- whom they will refer the question of the rights con- 
erred upon them by the Civil Code, afford it all the 
anes and information in their power respecting the 

elimitation of their properties, produce their title deeds, 
= accept the decision of the Committee in case of 
ifferences arising, pending an appeal to the Judge in 


seq 





Court. As a rule, proprietors who are sufficiently for- 
tunate to have the “nine points of the law” will be 
treated favourably, and not too minute a scrutiny made 
into the actual area and contents of their possessions. 

In the preliminary experiment, the results of which will 
serve as a basis or guide for the actual operations, and the 
lines upon which the future survey will be conducted, the 
boundaries of different plots of land which had not been 
previously delimitated, were marked out by large iron 
nails driven in the walls of houses, or of any building 
which came in handy for the purpose. Where no such 
buildings were available ordinary stakes were used, and 
special precautions were taken that, when any of these 
were removed and replaced by more permanent blocks of 
stone, the central mark on the block should exactly 
coincide with the centre of the original stake. Some 
surveying, in which field instruments will have to be 
employed, will be required in order to connect the 
boundaries of the different parishes with stations situated 
upon the national trigonometrical triangulation. For 
the purpose of actual measurements, preference is given 
to wooden rods, about 16ft. in length. It is alleged that 
the error inevitably arising from their use is only one-half 
of that which attends the steel tape. When making 
comparisons between the errors due to particular descrip- 
tions of measures, whether constructed of wood, steel, 
glass, or of other materials, it should be borne in mind 
that the conditions should be as nearly identical as 
possible for all, and that the truth of the results attained 
depends altogether upon the care and amount of precision 
observed in the operation. A good idea of the extent of 
the anticipated field work may be got from the fact that 
the sides of the large triangles will not exceed three 
miles, and the length of the smaller will range between 
600ft. and 1000ft. The plans will be engraved on 
plates of zinc, which, although they do not afford 
the softness resulting from the use of copper plates, nor 
the sharp fineness of the steel plate, are well adapted for 
the purpose, and are considerably cheaper than either of 
the other two. Our own Ordnance plans upon the 
enlarged scales are mostly struck off from zinc plates. 
The limit of error permissible in the new survey will be 
only one-fourth of that allowed under the old regulations. 
The plans of the preliminary trial survey carried out in 
the district of Seine-et-Oise were plotted to the natural 
scales of 545 and ;g4$55 and sold to the public at a com- 
paratively small price. All classes of people in France 
are unanimously in favour of the new cadastral survey, 
and the magnitude of this great national undertaking 
will be better appreciated from the fact that when com- 
pleted throughout the whole length and breadth of the 
kingdom, it will have entailed an expense of twenty-one 
and a-half millions. 








THE TRANS-SIBERIAN RAILWAY.* 





Tue Imperial Commission charged with constructing 
the Trans-Siberian Railway held its thirty-second meeting 
on February 8th. We take the following details concern- 
ing the state of the work on January 13th from the 
official report, which was then laid before the Com- 
mission. 

The various branches of work in constructing the 
second portion of the Central Siberian Railway are fully 
completed, with the exception of finishing the upper work 
on the bridge across the Yenissei, and some unimportant 
work is also in arrears. However, regular communication 
was opened from January 13th on the whole extent of 
this portion of the line, and the line itself was then 
incorporated into the general railway system. 

On the Trans-Baikal line 7535 acres of forest land 
have been cleared of timber, and 1333 acres were cleared 
of the roots of the trees. Earthworks were carried out 
to the extent of 2,465,450 cubic fathoms, and 69,020 
square fathoms and 55,932 cubic fathoms of railway 
embankment were strengthened ; 27 stone conduits and 
7178 yards of wooden bridges are in part completed, and 
the rest are now being built; 13 caissons have been sunk, 
and 14,535 cubic fathoms of stone masonry for the five 
large bridges have been carried out. The track is laid 
for 200 miles ; 21,300 cubic fathoms of ballast have been 
used ; 1,234,000 railway sleepers have been prepared, and 
55 per cent. of the rails and 62 per cent. of the fasten- 
ings are ready for use along the projected line. The 
telegraph line is completed from Irkutsk as far as 
Sretensk vid Myssovoje. Already built and in course of 
construction are 221 road-side stations, as also several 
passenger stations, 675 square fathoms of platforms, 
workshops, dwelling-houses and outbuildings, 66 locomo- 
tive sheds, 58 reservoirs and pumping stations, and 40 
wells ; 28 locomotives and 531 wagons, some of which are 
new and some have been repaired, now carry on a 
temporary communication between Nertschinsk and 
Sretensk. 

On the section of line between Irkutsk and Lake Baikal 
the greater part of the work and 50 per cent. of the ballast- 
ing have been carried out, and the line has been opened 
temporarily, although there are some arrears of work to 
be made good. 

The section of the line from Kaidolovo to the Chinese 
frontier has been surveyed; 10,000 beams of timber have 
been conveyed thither, and 18,000 cubic fathoms of earth- 
works have been executed, while steps have been taken 
to construct the necessary buildings. The Russian 
fathom, or “ sagen,” contains 7 English feet; the “‘ pood” 
contains 36°08 lb. avoirdupois. 

On the section between Nikolskoye and the Chinese 
frontier the rails have been laid, and a temporary train 
service has been opened throughout the whole section as 
far as the Chinese frontier. 

On the line between Perm and Kotlas the various works 
connected with the construction of an embankment, the 
necessary railway buildings, and the water supply, are 
now completed. ‘With the exception of the roadway of 
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the bridge across the river Kama, the other bridges are 
ready for use, and the whole of the track has been laid; 
530 miles of the permanent way have been ballasted, and 
70 locomotives and 882 wagons are now working. Com- 
munication has been opened for the present between the 
Kama and Viatka in the western region of East Russia. 

The work of establishing a steam ferry across Lake 
Baikal is in full progress, two-thirds of the hull of the 
ice-breaker have bade put together, 40 per cent. of the 
riveting has been done, and 12 per cent. of the woodwork 
is in readiness to be used; 35,590 cubic fathoms of 
ballast have been removed, and piers and landing-places 
are being constructed. 

The building of the stone quay at Vladivostock is now 
completed ; its construction entailed 18,857 cubic fathoms 
of earthworks, and 1718 cubic fathoms of masonry. 

In order to improve navigation on the Shilka, Amur, 
and Ussuri rivers, twenty-six navigation stations and 
twenty-two stations for marking the depth of the water 
have been established ; the course of the proper channels 
in each river has been marked by buoys; long boats and 
messengers are in readiness to give advice and assist- 
ance, and charts and maps of these rivers have been 
drawn up. 

While the navigation is open on the Amur River, the 
steamers belonging to the Government convey the goods 
of private persons, as also the building material for the 
railway. A winter harbour has been constructed at 
Blagoveshtshenck, in which the steamers will be berthed 
during the winter. 

With regard to the cost of constructing the Great 
Siberian Railway, the report presented by the Ministries 
of Communications and Imperial Exchequer shows that 
up to the present time the sum of 289,205,992 roubles, 7 ko- 
pecks, or £30,766,595, has been assigned, and that of this 
amount 257,188,994 roubles, 47 kopecks, or £27,360,319, 
have been actually paid away up to January 13th, 1898. 
This original estimate included the cost of constructing 
the main line and branch lines of the Trans-Siberian 
Railway, the establishment of the steam ferry across 
Lake Baikal, the building of the harbour at Vladivostock, 
the improvement of the conditions of the steamship 
navigation upon the above-mentioned rivers, and the 
organisation of the steamship service upon them. 

During 1898 more than 695 miles of railway lines were 
laid, and this work was distributed as follows :— 


Miles, 

On the Central Siberian Line ... ... 1. ... ... 2414 
» Section Irkutsk to Lake Baikal ARO 
»,  Trans-Baikal Line ... . 130 
oO 


a Ussuri Line as far as the East-China Line ... 
», Line between Perm and Kotlas ~ 

At the present moment four-fifths of all the railway 
lines actually in course of construction in Russia have 
been completed. The rails on the western section of 
the Siberian Railway were laid, on an average, at the rate 
of 327 miles during every summer that the work could 
be carried on from 1892 to 1898 inclusive. If, however, 
the unusual climatic conditions are taken into account in 
considering the successful result of the work of con- 
structing the Trans-Siberian Railway in comparison with 
the construction of other Russian and foreign railways, 
it will be seen that the whole of the before-mentioned 
Siberian line was built in six years, and that the rails 
were laid at the rate of 380 miles a year. 

The progress of the work on the various sections of the 
Siberian Railway was, as follows :—The Western Siberian 
Line was laid at the rate of 296 miles a year in four years, 
and the Central Siberian Line at the rate of 228 miles a 
year in five years; the line from Kinnel to Cheliabinsk 
was laid at the rate of 87 miles, the Ural Railway at the 
rate of 78 miles, and the Trans-Caspian Railway at the 
rate of 2934 miles a year. JFrom these returns it will be 
seen that the rate of progress in constructing the Siberian 
Railway was greater than that of the work on other 
Russian railways. In referring to the construction of 
foreign railways, the first place must be given to the 
rapid construction of the Canadian Railway. This line has 
a total length of 2920 miles, and was built in ten years, so 
that the rails were laid at a yearly average rate of 292 
miles. Thus, from the point of view of rapid construc- 
tion, the Canadian Railway has been surpassed by the 
Siberian Railway. It must not be forgotten that the 
Canadian Railway had to make forty tunnels and five 
large bridges; on the other hand, the Siberian Railway 
crosses seventeen great rivers, and the total length of the 
various bridges amounts to 17 miles, which includes 
32 miles of bridges built upon caissons. 

The session of the Imperial Commission was also 
occupied in considering the question of a vote of credit 
for providing warehouses and facilities for unloading 
cargoes at the new stone quay at Vladivostock. The sum 
of 1,327,000 roubles had been granted for the construction 
of this stone quay, and the work has now been completed. 
Warehouses, lines of rails for goods wagons, and the usual 
equipment of wharves have still to be supplied. For this 
purpose, the Minister of Communications has asked for a 
special credit vote of 730,000 roubles. The buildings to 
be erected on the quay are estimated to be sufficient for a 
yearly turnover of 10,000,000 poods, or 50,000 poods for 
every fathom ofthe quay. About half of the ground at the 
harbour will still remain to be built upon, as the need for 
extension of the accommodation arises. Thus, with the 
development of the port of Vladivostock, the yearly 
volume of the trade can amount to 20,000,000 poods. 
The request of the Minister of Communications was 
granted unanimously, and the Tsar confirmed the grant 
of 730,000 roubles to be expended in properly developing 
the commercial harbour at Vladivostock, and on 
February 23rd his Majesty signed the Report in the 
Journal of the Commission. 


734 








Over 73,000 tons of scoria were shipped from Ghent in 
1898. The greater part of this goes to the Rhine provinces, 
where itis utilised in the manufacture of steel by the ‘* Thomas” 
system. It is carried from Ghent by the Rhine boats, vi@ the 
Ghent-Terneuzen Canal and the Sct elde, 
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THE WHITE SEA RAILWAY. 


| debentures to the amount of 19,000,000 roubles, guaranteed 
| by the State. The company also receives an annual subsidy 


| the other hand, there is no prospect of a junction of the 
| Scandinavian and Finno-Russian railway systems at Tornea, 


Or late years there has been a growing agitation in Russia | for twelve years, commencing at 1,000,000 roubles, but which | for political reasons. Other Finnish experts, too, maintain 


and Finland for a railway to the White Sea, whereby these 
hitherto neglected parts might be placed in communication 


with St. Petersburg, Central Russia, the Baltic, and the | 


Black Sea. Itis maintained that such a line of communi- 
cation would vastly improve the grain trade of Southern 
Russia by exports to the northern districts, and at the same 
time open up the rich fisheries on the Murman coasts ad 
the forests and metal deposits in Northern Russia and 
Finland. The line is considered the more urgent as it has 


now been fully demonstrated that the so-called “sea route”? | 


between Europe and the Siberian rivers cannot be relied on 
for regular exports and imports. Hitherto the north of 
Russia, with its vast areas of land, has possessed no railway, 
the terminus of the Russian railway net being on one side 
Wologda, and on the other Leresniki, on the Kama, con- 
nected with the Ural Railway by a branch line. But as the 
Ural Railway is not connected with the rest of the Russian 
railway system, Wologda alone could be taken into con- 
sideration as the northern terminus. Three projects for a 
White Sea Railway have been advanced, viz., first a line to 
the Murman Coast from Joensun, in the north of Finland, 
where the Finland railway net now terminates; secondly, a 
line from Wologda to Archangel; and, thirdly, a line from 
Kasan or Perm on one side, and Katlas, on the upper Dwina, 
on the other. The first-mentioned project was advocated 
almost wholly on stzategical grounds, but it has had to give 
way for the second scheme for its far more important 
economical advantages, and this has now been sanctioned by 
the Russian Government. 

The line thus decided upon will be about a thousand miles 
in length, and narrow guage. It will be constructed by the 
Moscow-Jaroslaw-Wologda Railway Company, which in 
future will be styled the Moscow-Jaroslaw-Archangel Rail- 
way Company, the capital being raised by the issue of 


| gradually declines to 300,000 roubles. On the other hand, 
the net profit, after deducting 15 per cent. on the nominal 
share capital, is to be divided between the shareholders and 
the State as long as the profit does not exceed 680,000 roubles 
a year, but when it exceeds that sum the shareholders are 
to receive only one-third of it and the State two-thirds. The 
line is to be completed by January Ist, 1900; and from 
January 1st, 1907, the State has the right of acquiring the 
| whole of the system of the railway company on certain con- 
| ditions. This railway line, therefore, will place the great 
seaport on the White Sea and adjacent country in direct 
| communication with Moscow and indirectly with St. 
| Petersburg. 

The Commission which has decided upon this line also 
recommends a survey of the second railway projected, 
| Kotlas-Perm, and that the two lines at present discarded be 
| constructed as quickly as circumstances will permit. The 
| railway line Kasan-Archangel, vid Kotlas, would be about 
| 1850 miles in length, as against 2160 miles to St. Petersburg. 
| Exports to England thereby would be shortened two to three 
| days, the time occupied by steamers from Archangel being 
| eight to ten days, without allowing for risks and uncertainties 
| of weather. 
| The line projected from Finland to the White Sea, and 
| which has been surveyed by Finnish engineers, would run 

from Uleaborg, on the Gulf of Bothnia, to Port Wladimir, on 
the Murman Coast, and is estimated at 900 miles in length. 
The cost is estimated at some 30,000 roubles per verst, or 
18,800,000 roubles in all, of which Finland, as deriving the 
ema benefit from the line, would pay two-thirds. It is, 

owever, maintained by some authorities that the advantages 
from such a railway would in no way be counterbalanced by 
the enormous outlay and cost of working, particularly in 
winter, when the country is buried in snow. At present, on 





| that the Russian estimate of cost is far too low, and that it 
| would amount to quite 50,000,000 Finnish marks, or 
| £2,000,000, and that—for years, at all events—the line would 

be worked at a loss. The projected line would start from 
| Uleaborg and run for sixty-five miles along the coast to Kemi, 
| then along the Kemi River and its tributaries to Sodankylit 
| and Petchenga, terminating at Puumanki. Another project 
| suggests a more easterly course to Kuusamo to the frontier 
lake Paanajarri, then towards the Kantalatiti Bay on the 
White Sea, and finally east of the Imandra Lake along the 
rivers Kala and Ura. The length of this line is estimated at 
950 miles, and the engineering difficulties along the same 
would be very great and costly. The cost of these lines is 
estimated by Finnish experts at £4000 and £6000 respectively. 
Finally, a Finnish engineer, M. Rudnitski, proposes in the 
Novesti a line from Joensun, where the Finnish railway 
system now terminates inland to Kem on the White Sea, 
and thence up to Kola. Of this line 112 kiloms. only would 
fall upon Finland, and the cost would be reasonable. 

Apropos of Finnish railways, it may be added that the 
Diet has voted the sum of 6,000,000 marks for the commence- 
ment of the Keski-Suomi Railway in the heart of the 
country, and 3,600,000 marks to the Aobo-Helsingfors Rail- 
way running along the coast. 








Tue North-Eastern Railway Company is asking for 
tenders for the construction of the new railway, nine miles long, 
between Hartlepool and Seaham Harbour. It is to be practically 
in sight of the coast all the way, and will allow of the opening out 
of Py oi field of coal which has hitherto not been worked chiefly 
for lack of railway accommmodation. The newline is estimated 
cost £209,000. beveral royalties have been leased by companies 








who intend to sink pits near the line, 
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LITERATURE. 


The Microscopy of Drinking Water. By GrorGE CHANDLER 
Wurtz, Biologist and Director of the Mt. Prospect 
Laboratory, Department of Water Supply, Brooklyn, N.Y. 
8vo., 3.50dols. John Wiley and Sons, N.Y., and Chapman 
and Hall, Limited, London. 1898. 

Tuts work does not deal with bacteriology, but with the 

various microscopic forms of vegetable and animal life 

to be found in water. The subject is one of importance, 
and of very considerable interest to water engineers, 
analysts, and even to biologists and medical men; although 
only ina very few cases has the author been able to 
show that any particular outbreak of disease was due to 
the presence of any particular organism. In the preface 
the author states that the book “is intended primarily to 
serve as a guide to the water analyst and the waterworks 
engineer,” and also ‘to stimulate a greater interest in the 
study of microscopic aquatic life and general limnology 
from the practical and economic standpoint.” Chapter I 
,is historical. Chapter II. deals with ‘‘ Object of the 

Microscopical Examination.”” Mr. Whipple considers 

that a complete sanitary analysis of water should consist 

of (a) physical, () biological, (c) chemical examination, 

and he further divides the biological examination: (1) 

Microscopical, the number of microscopic organisms per 

c.c., amount of inorganic amorphous matter, &c.; and (2) 

bacterial, or the number of bacteria per c.c. With the 

bacterial and chemical examinations the author does not 
concern himself in the present treatise, but confines him- 
self to what he designates the microscopical, 7.e., organ- 
isms, either plants or animals, invisible or barely visible 
to the naked eye. This examination may be considered 
under four aspects: (1) as indicating sewage contamina- 
tion; (2) as explaining the chemical analysis; (3) as ex- 
plaining the cause of turbidity, odours, &c., in water ; (4) 
as a method of studying the food of fishes and other 
aquatic animals. All these aspects of the subject are 
considered in turn by the author, and a good deal of 
useful information is given, especially to those who may 
be called upon to advise upon the subject of water 
supplies. It is pointed out that microscopical examina- 
tion cannot be depended upon to determine the patho- 
genic qualities of a drinking water, nor can it show 
definitely whether a water is polluted by sewage 
unless the pollution is excessive. It can, however, 
give evidence which, taken with the chemical and 
bacteriological examinations, may establish the proof or 
cast very grave suspicion. By far the most important 
service that the microscopical examination renders is 

that of explaining the cause of the taste, and odour, of a 

water, and of its colour, turbidity, and sediment. Several 

organisms, for instance, Uroglena and Volvox, give a 

distinct fishy odour to water ; others, such as a common 

diatom called Asterionella, give an aromatic odour; 

Rivularia, a grassy and mouldy smell; some of the 

Protozoa an odour of candied violets, and so on. The 

majority of the organisms produce oil during their growth 

to a greater or less degree. The nature of these oils is 
not, however, well known. Calkins, who isolated the 
odoriferous principle of Uroglena, describes it as being 
similar to the essential oils; and the author has shown 
that the oils from Asterionella and other organisms are 
very similar. Fortunately the organisms that have a 
distinct odour and that are found in large numbers are 
comparatively few. Not more than twenty-five have 
been recorded, and only about half a dozen have given 
serious trouble. Chapter III. deals with methods of 
microscopical examination, such as the Sedgwick-Rafter 
method, the Plankton Net method, the Plankton Pump 
method, the Plankonokrit, &c. The various filtering 
methods and the collecting apparatus are described ; Mr. 

Whipple does not mention Mr. Dibden’s micro-filter, but 

the filter described on pages 16 and 19 is very similar in 

construction, although not exactly the same thing. 

Chapter V.: Limnology, although of an interesting 

character, has very little to do with the microscopy of water, 

and is probably intended as a sort of introduction to 

Chapter VI.: ‘‘ Geographical Distribution of Microscopic 

Organisms in Ponds and Lakes,” and Chapter VII.: 

‘*Seasonable Distribution of Microscopic Organisms.” 

In these chapters the time of year during which the 

various organisms are most abundant, and the positions 

in which the various species are found, is very fully 
described, and on pages 82 and 83 is a useful table giving 

a ‘Classification of Fifty-seven Massachusetts Ponds 

and Reservoirs,” the various genera, the depth at which 

they live, and the analysis of the waters in which they 
occur. Observation has shown that microscopic organisms 
are very widely distributed in nature. They are found in all 
parts of the world, and under great varieties of climatic 
conditions, and from the table on page 85 it would appear 
that the Diatomacee are the organisms most commonly 

found in large numbers, often to the extent of 1000 per c.c. 

The Cyanophycee are nothing like so common, but 

where they occur their growth is usually greater, and 

they cause more trouble. It has been calculated that the 
weight of one diatom (Asterionella) is "0000000004 gramme, 
so that the actual amount of solid matter contained in 
the organisms is much smaller than might be supposed, 

a growth of 100,000 per c.c. of this diatom would render 

a water unfit to drink because of its odour ; yet a tumbler- 

ful of such water would contain but eight milli- 

grammes of solid matter, and only one-half of this would 

be organic matter. The relation between the chemical 
analysis of a water and the organisms it contains is one 

of great interest to the analyst; no doubt there is such a 

relation, but at the present time it is not very apparent. 

As the author says, we should much like to be able to say 

of a water :—‘‘ This water contains such and such sub- 

stances in solution, and, therefore, such and such organ- 

isms may be expected to thrive well in it.” Chapter VIII. 

deals with ‘ Horizontal and Vertical Distribution of 

Microscopic Organisms ;”” and Chapter IX., ‘‘ Odours in 

Water Supplies ;” Chapter X., ‘Storage of Surface 

Water ;” Chapter XI., ‘‘ Storage of Ground Water ;” and 
Chapter XII., ‘‘ Growth of Organisms in Water Pipes,” 











and contains some useful information; for instance, we 
are told that ‘‘in dead ends the organisms and particles 
of amorphous matter often accumulate and form deposits 
upon the bottom of the pipes.” They also tend to deposit 
on up-grades. The remaining chapters—Part II.— 
XIII. to XXIV. give a more detailed description of the 
various families of both vegetable and animal micro- 
organisms found in water, and they are illustrated by 
nineteen very beautiful plates, which alone are sufficient 
to render the work of the greatest service to the water 
analyst. The Appendix A contains instructions for the 
collection of samples, tables, &c.; a very complete and 
most useful bibliography, and a glossary of terms used in 
Part II. The work is excellently printed, the plates and 
illustrations are very good, and the price is very moderate, 
and we feel great confidence in recommending this book 
to the notice of water analysts and medical officers of 
health, in fact, to all interested in water supplies. 


Elements of Sanitary Engineering. By MansFretp MERRI- 
MAN, Professor of Civil Engineering in Lehigh University. 
First edition. First thousand. New York: John Wiley 
and Sons. London: Chapman and Hall, Limited. 1898. 

Tus is evidently a text-book for the use of students in an 
engineering college. It is distinctly the book of the 
professor, but none the less it is in many respects a 
practical and useful work, which embodies in outline form 
the latest knowledge on the two most important subjects, 
water supply and sewage disposal. The author has an 
extremely good idea of what an engineer should be and 
what he should know. He says, ‘‘ The engineer cannot 
be a biologist or a chemist, but he must be able to under- 
stand the main reasons for their conclusions. He cannot 
be a physician, but he should know something about the 
general subject of the prevention of disease. He cannot 
be skilled in architecture, but he should understand the 
fundamental principles relating to heating and ventilating. 
He cannot be an expert in social science or law, but he 
should not be ignorant of the methods by which vital 
statistics are collected and sanitary regulations are 
enforced.” The book is intended to explain briefly some 
of these subjects, and to give the student a broad view 
of the whole question, so that he may be able as an 
engineer to co-operate with the other professions in 
advancing the sanitary condition of the community. 

The work is sub-divided into five principal headings, 
which are:—(1) Sanitary science generally ; (2) water 
and its purification; (3) water supply systems; (4) 
sewerage systems; (5) disposal of garbage and sewage. 
After giving a short historical sketch bearing on the 
subjects in question, and touching on the‘classification of 
diseases and statistics of mortality, the author proceeds 
to discuss the general principles of bacteriology. The 
functions of bacteria, he says, are always connected with 
changes in organic matter. These changes are either 
useful or injurious. Hence bacteria are divided into two 
kinds, according to their functions, the first being the 
useful or necessary class, and the second the injurious or 
parasitic class. This subject is, however, by no means 
deeply dealt with. There was perhaps no need for it, 
having regard to the nature of the book. Enough is 
said, however, to whet the appetite for further know- 
ledge, and it is insisted that both chemical and bacterio- 
logical examination are necessary when deciding on the 
purity of a water supply. The bacteriological examina- 
tion, he says, is of great value in enabling the chemical 
analysis to be rightly interpreted. Further, water abso- 
lutely pure as regards the most delicate chemical tests, can 
yet be capable of containing the cholera or other germs. 
Another point, quite apart from bacteria, on which the 
author lays stress, is that when judging of a water supply 
the expert should be also acquainted with the topography 
of the district from which the water comes. In the 
chapter on water and its purification some interesting 
details as regards rainfall, &c., are given. One can 
appreciate from these the difficulties which the engineer 
has to contend with in the United States. At Boston 
the greatest recorded rainfail in 24 hours is 8°9in., while 
on August the 3rd, 1898, 3°8in. of rain fell in one hour at 
Philadelphia, and 0°9in. of this fell in ten minutes. As 
regards evaporation, the author tells us that “in the 
Atlantic States the annual evaporation from land surfaces 
may be regarded, on the average, as about 40 per cent., 
and that from water surfaces as about 60 per cent of the 
annual rainfall.” 

A good deal of space is devoted most usefully to the 
question of water purification and filtration. One point 
strikes the English reader throughout the book. When 
talking of percentage of impurities, the amounts are 
expressed in parts per million, and the author remarks 
as regards this, ‘Some chemists unfortunately express 
the result in parts per 100,000 instead of in parts per 
million.” Why unfortunately? We could understand it 
if fractions were to be done away with, but they are not. 
For instance, to take one of the author’s own sentences : 
—‘* The amount of albuminoid ammonia in good water is 
also very small, 0°05 being a very low figure and 0°50 a 
high one.” Water supply in its general engineering 
details receives attention, and though nothing particularly 
new is adduced, yet we have rarely seen the subject so 
completely dealt with—in a general way—in such small 
space, especially when it is considered that room has 
been found in many instances for special working formule. 
Even pumps and pumping machinery are discussed, as are 
also reservoirs and pipe lines. 

Passing on to the question of sewage and sewage 
disposal we find house fixtures dealt with at large and 
the latest and most approved practice detailed. The 
pail system is shown to be offensive and impracticable, 
the cesspool plan is objectionable for large towns and 
cities, and is to be regarded as a “family method” 
rather than as an efficient public system. ‘‘ There 
remains, then,” says the author, “only the systems of 
removal by means of the public water supply, known as 
the water-carriage systems, which are an outgrowth of 
the plan followed in ancient Rome. Had these ancient 


methods been continued and developed throughout 
Europe, the thousand years of filth, disease, and misery, 
known as the dark ages, might perhaps have been ‘g 
thousand years of cleanliness, health, and happiness,” 
The systems of water carriage —the gravity systems, 
separate and combined—and the pumping systems are 
described, and in this connection the author mentions a 
method of dealing with surface water which might be 
more often adopted with advantage. ‘The evil effects 
of wet soil and damp cellars are well known, and the 
sewers should be constructed so as to lower the level of 
the ground water in damp localities.” The author's pro. 
posal is that, as the sewers themselves cannot deal with 
this ground water, their foundations should be arranged 
to act as a drain, “and thus greatly decrease the damp. 
ness of cellars and basements.” 

Some extremely interesting analyses made by the: 
Massachusetts State Board of Health showing the vary. 
ing composition of fresh, stale, and septic sewage are. 
given. These are as follows:— 

Parts per million. 





Fresh. Stale. Septic. 
Freeammonia ... ... ... oa 45°0 ... DSO 
Albuminoid ammonia ... 1 are gs a 5B 
Nitrogen as nitrites... ... CW ... ee... 0-0 
Nitrogen as nitrates... BOO hi. oo... 0-0 
Oxygen consumed... _—... 85°00 ... 480... 25°0) 
Bacteria per c.c. 1,950,000 8,800,000 ... 500,000 


But small space, only four pages, is devoted to the 
important question of intermittent filtration. We should 
have liked to see more on this subject. 

The author gives some figures to show how that the 
median age—the age such that half of the population is: 
greater than it and the other half less — has been 
steadily going up ever since 1850 in all grades of society, 
in America, and this is attributed to improved water 
supply and sanitary arrangements. The median age of 
all classes has gone up from 18°28 in 1850 to 21°38 in 
1890. 

At the end of each chapter there isa paper of ‘‘ Exercises: 
and Problems.’’ These no doubt are of general interest,, 
but curiously enough the questions do not by any means 
bear reference exclusively to matters contained in the: 
chapters to which they are appended. 

In the commencement of the book there is a table of 
contents. An index is, however, wanting and badly 
needed. 


An Introduction to the Mathematical Theory of Attraction. 
F, A. TarLeton, Sc.D., LL.D., Fellow of Trinity College,, 
and Professor of Natural Philosophy in the University of 
Dublin. Longmans, Green, and Co. 1899. 

StupEnts of the University of Dublin, to whom this book 
is obviously addressed, are not much to be envied in being 
compelled to take up this rather unattractive presentation: 
of the subject. The book might well have been written 
forty year ago; we do not find any display of erudition 
or of knowledge of the most recent advances in the 
subject ; and the elliptic functions required for the com- 
plete expression of the results in this subject are con- 
spicuous by their absence. 

A new definition of ‘‘ mass” is to be found on page 2: 
‘‘The word ‘ mass’ is used in reference to the amount of 
force which the corresponding quantity of electricity is 
capable of producing, and is not meant to imply inertia,, 
or exclusive occupation of space.” 


SHORT NOTICES. 


Electrolysis and Electrosynthesis of Organic Compou ids. By Db. 
Walther Lib, Privatdocent in the University of Bonn.  ‘I'ranslated\ 
from the German by Dr. H. W. F. Lorenz. New York: John 
Wiley and Sonus, London: Chapman and Hall, Limited, 1898. 
Price 1 dol.—This little book is one of very great interest to: 
chemists, and opens up almost a new field of research work in 
organic chemistry, and one which ought to lead to important in- 
dustrial results in the near future, The author aims at giving as. 
briefly as possible a review of what has already been accomplished! 
in this comparatively little worked field, in the hopes of inducing; 
chemists to give more attention to the subject. Electrolysis. has» 
been chiefly studied by physicists from the electrical ratherrthan: 
the chemical point of view, but a glance through the pages ofi 
this book will be enough to convince the technical chemist: that: 
electrosynthesis is a subject of very great interest, The electro- 
synthesis of the aromatic compounds seems likely to afford im: 
portant information, and to lead to some new industrial] processes ;; 
for instance, a patent has been taken out for the production of: 
camphor by the electrolysis of terpine hydrochloride, and of 
saccharine from o-toluene-sulphone-amide, The work consists of. 
eighty-six pages, divided in two parts. I. Electrolysis and Electro-- 
synthesis of Aliphatic Compounds. (1) a. Hydroxyl Compounds.. 
(6) Ketones, (c) Acids, Experiments of Miller and Hofer, Elec-- 
trosynthesis of Brown and Walker and Mulliken and Weems.. 
(2) Cyanogen Compounds ; compounds containing sulphur, thio» 
phene, &c. II. Electroysis and Electrosynthesis of Aromatic: 
Compounds. (1) Phenols. (2) Aldehydes and Ketones. (4)Avids.. 
(4) Amido Compounds. (5) Electrolytic Reduction of Nitro.@om:- 
pounds, (6) Electrolytic Oxidation of Nitro Compounds. (/)) 
Electrolysis of Alkaloids. (8) Camphor and Glucosides. (9) Blood.. 
(10) Albumen. (11) Electrolysis and Electrosynthesis with Alter-- 
nating Currents, Lists of authors and index, &c. The author 
concludes with these words :—‘ A critical review of the subject 
matter which has here been presented will bring out, concerning 
the electrolysis and electrosynthesis of organic compounds, several 
important points which promise to be of great assistance at no 
very distant date in connection with future research in the field 
of organic chemistry. These points may be summarised as 
follows :—The oxidation reactions which occur in the electrolysis 
of acids of the aliphatic series, the reduction reactions in the 
case of the aromatic series, and lastly, the reactions involving 
substitutions, concerning which but few researches have been 
published,” 

English-Spanish Conversation Dictionary, with a Spanish-Englist 
Vocabulary, and a Grammatical Appendis. Compiled by Richard 
Jiischke. London: David Nutt. Price 33, 6d.—This is a con- 
tinuation of a series of similar books already published in which 
the French, German, and Italian languages were treated. It 
appears to have been prepared with great care, and should prove 
of considerable use to travellers, One great ie is its size.. 
It is quite small enough to go into the pocket, The English- 
Spanish portion naturally occupies the larger space, as in the case 
of the Spanish-English portion, many words whose meanings’ 
could be guessed have been omitted. At the end of the book- 
there is a useful grammatical index. 
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HER MAJESTY’S FIRST-CLASS CRUISER 





I1.M.S SPARTIATE, 





Or the secon 1 quartette of first-class cruisers laid down in 
1896-97 for the British Navy we give above an illustration of 
the Spartiate—as she will appear at sea—one of these four 
vessels, which are known as “improved” Diadems, in that 
they are fitted with propelling machinery of greater steam- 
ing power than their prototype, to enable them to attain an 
increased speed. 

In most respects, the vessel herself, which was built at 
Pembroke dockyard and launched in October, 1898, is a 
copy of the Diadem, the typical ship of the class, her 
principal dimensions being the same, viz. :—Length between 
perpendiculars, 435ft.; beam, 69ft.; mean draught, 26ft. ; 
and displacement, 11,000 tons. She is built of steel on the 
bracket-framed system, is double bottomed, and is without 
side armour ; but her vital parts are protected by an armoured 
steel deck 4in. thick, which runs throughout her length, and 
is arched from 6ft. below the water-line at the sides to 3ft. 
above it on the middle line of the ship. In the way of the 
engines’ and boilers, this deck is carried upwards to the level 
of the engines cylinder covers to give protection to the 
machinery. 

The stem of the Spartiate as shown in the illustration is 
ram-shaped, and is materially strengthened by the protective 
deck being carried right up to the ram end and firmly secured 
toit. The plating of her hull bottom up to above the load 
water-line is also sheathed with teak 4in. thick, and covered 
with sheet copper ; bilge keels, 3ft. Gin. deep, being also fitted 
on both her sides. She will be steered by a balanced rudder, 
actuated by steering engines in duplicate of Messrs. Bow and | 
McLachlan and Co.’s make, the controlling gear being on 
Messrs. Brown's telemotor principle; five of these gears 
being fitted for controlling the helm, from as many different 
stations in the ship. She will, as shown in illustration, have 
four funnels ; and two masts for signalling purposes, these | 
having, however, no fighting tops. 

The armament of the Spartiate will consist of sixteen 6in. 
and fourteen 12-pounder quick-firing guns, and several 
smaller pieces, together with three torpedo tubes. Twelve 
of the Gin. guns will ke mounted in casemates on the broad- 
sides, two will be carried on the forecastle, and two on the 
poop behind shields, while two of the torpedo tubes wiil be | 
on the broadsides forward, submerged; and the third one 
right aft amidships, above the water-line. 

The 18,000 indicated horse-power to be developed by the 
Spartiate’s engines, as compared with 16,500 by the 
Diadem’s, is not obtained by any increase in their size, or in 
the number of her boilers, but by giving the latter a much 
larger amount of heating surface, and, therefore, an increase 
of evaporative efficiency. Asa supplement and on page 336 we 
8ive two views of one of the two sets of very fine engines with 
which the ship is fitted, and on pages 332 and 333 a front and 
side elevation of the forward group of Belleville boilers which 
form part of the installation of thirty generators; both en- 
8ines and boilers being supplied by Messrs. Maudslay, Sons, | 
and Field, of Lambeth. From the illustrations of the engines | 
it will be seen that each set is of the four-cylinder four-cranked 
triple-expansion type; the sequence of the cylinders being 
Pe high, intermediate, and low pressure, reckoning from 
m+ sage and their diameters in that order, 64in., 34in., | 

53in., and 64in.; all having a piston stroke of 4ft. All the | 
cylinders are steam jacketed, their working barrels being of | 


CONSTRUCTED AT PEMBROKE DOCKYARD 





+ 


close-grained cast iron. As is now usual in marine engines 
using high-tension steam, the steam distribution valves to 
the high and intermediate pressure cylinders are of the 
piston type; the old form of double-ported flat valves being 


fitted to the two low-pressure cylinders; all the valves being | 


actuated by double excentrics and twin-bar links. 

Differing from the practice the Messrs. Maudslays have 
generally adopted in previous engines, the cylinder supporting 
columns in those of the Spartiate, it will be noted, are similar 
to those of the Goliathillustrated ina recent issue, with this dif- 
ference, that there being four cast iron double-legged columns 
at the back of the engines these are bolted together in pairs at 
their feet, the front supporting columns being of forged steel 
turned ; all of them—at front and back—being carried by and 
firmly bolted to the cast steel main bearing brackets, which 
are connected together at their ends by girders, and the whole 
firmly secured to the engine seatings worked up from the 
ship’s frames. 


SPARTIATE 








are 17ft. diameter, the pitch of the latter, three in number, 
being adjustable between 19ft. and 22ft. 

Steam for the Spartiate’s engines will be supplied by thirty 
water-tube boilers of the latest improved Belleville type, 
each fitted with an ‘economiser,”’ or feed-water heater. 
On reference to the sketch plan of these boilers, given above, 
it will be seen that they are placed in groups in four com- 
partments, each separated by a water-tight bulkhead, com- 
munication between them being formed by water-tight doors. 
Three of the compartments, or boiler-rooms, contain eight 
boilers each ; the fourth, or forward one, having but six. In 
the sketch plan the open figured spaces are the boilers, while 
the crossed ones show the position and number of the 
economisers, the figures denoting the number of “ elements” 
contained in each respectively. 

On page 333 we give a front—athwartships—elevation of 


| the forward group of boilers as fitted in the Spartiate, the 


middle boiler of the three with its economiser, seen in this 


The crank shafts of the engines, which are all made inter- | view, having the smoke-box doors removed to show the 
changeable, are fine specimens of steel forgings; the crank | arrangement of the “elements” in each; and on page 332 
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H.M.S. SPARTIATE—ARRANGEMENT OF BOILERS 


pins being 1ft. 7in. diameter and 1ft. 9in. long, the crank- 
shaft bearings each 1ft. 54in. diameter, having a total length 
of 11ft. As the balancing of marine engines is now an im- 
portant point in connection with their smooth working and 
absence of vibration, we may state that to this end the 
sequence of the engine cranks of the Spartiate, in each set of 
engines, being as follows:—L.P. (a.); 1.P., H.P., L.P. (f.); 
their relative positions are, H.P. at right angles to I.P., and 


| L.P. (a) at right angles to L.P. (f.); L.P. (f.) being the for- 


ward low-pressure crank, and L.P. (a.) the after one, both 
engines having the propellers they drive working inwards. 
The tunnel and propeller shafts are 16}in. and — dia- 
meter respectively, all being hollow, with a Qin. diameter 
hole throughout. The thrust blocks are fitted with collars 
of the horseshoe type, lined with white metal. Each set of 
engines has an air pump, 2ft. 6in. diameter and 27in. stroke, 
driven off the high-pressure piston-rod crosshead, and an 
oval-shaped gun-metal surface condenser with a tube-cooling 
surface of 9500 square feet, the cooling water which passes 
through the tubes being supplied by centrifugal pumps having 
impellers 3ft. 9in. diameter, driven by independent engines. 
The screw propellers, having bosses and blades of gun-metal, 





an end elevation of the same group, the boilers being back to 
back, one-half being in section, to show howthe tubesections 
or elements are arranged in the boiler and its economiser, 
and their connections with the steam collector, feed-water 
supply, &c. It will be noted that each boiler has but one 
fire-grate, although on account of its area, and to facilitate 
its being properly stoked, it is furnished with three fire- 
doors ; this provision preventing too great an inrush of cold 
air when the door is opened, and enabling a more even dis- 
tribution of the fuel on the fire-bars to be made. In this con- 
nection it may also be noted that in all the later fitted Belle- 
ville boilers in warships, they are so placed in the ship that 
their component tubes in both the boiler and its economiser 
are in a fore-and-aft direction, thus preventing the roll or 
list of the ship affecting the level of the water within them. 
All the boilers in the Spartiate’s installation are of similar 
construction and arrangement to those shown on pages 332 
and 333, with the exception of a slight difference in the 
number of their “elements,” as seen in the sketch plan of 
them. The generator tubes are in all, however, of the same 
size, viz., 43in. in external diameter, and those in the 
economisers 23in. diameter. The two bottom tubes in the 
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boiler elements are gin. thick, the two following ones ,,in. 
thick, and the remaining ones ,*;in. thick, the thickness of 
all the tubes in the economisers being ‘16in., all tubes 
throughout the boiler being of steel, and solid-drawn. The 
boilers are to be worked at a pressure of 3001b. per square 
inch, reduced at the engines to 2501b., the temperature at 
which the feed-water will be delivered to the boilers from the 
economisers being from 240 deg. to 250 deg. Fah., according 
to the way in which they are worked. The grate surface in 
the thirty furnaces is 1390 square feet, and the total heating 
surface in all the boilers is 47,282 square feet. With this addi- 
tional surface—some 6700ft.—over that in the boilers of the 
typical ship of the class, it is estimated that the engines 
of the Spartiate at their full power will be able to make 120 
revolutions a minute, and give the ship a speed of fully. 
21 knots an hour; and this with the use of little, if any, air 
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pressure in her stokeholds. The coal bunker capacity at the 
ship’s normal load draught is 1000 tons, but provision is 
made for carrying an extra 900 tons if required. 

The greater part of the auxiliary machinery usually fitted 
in our first-class cruisers will be of Messrs. Maudslay, Sons, 
and Field’s own manufacture; the number of separate 
engines, &c., in the case ofthe Spartiate made by them being 
about sixty. Of the remaining auxiliaries fitted in the ship, 
in addition to the steering engines and telemotor gear pre- 
viously mentioned, there are sets of air - compressing 
machines and engines by Messrs. Peter Brotherhood and Co., 
boat hoists by Messrs. Clarke, Chapman, and Co.; and 
refrigerating machinery by the Haslam Foundry and 
Engineering Company. 

To Messrs. Maudslay, Sons, and Field, the makers of the 
propelling machinery of the Spartiate, we have to express 
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our best thanks for the drawings of her enginés and boilers, 
which we have been able to reproduce for the benefit of our 
readers. 








Tue great telescope which is to figure at the Paris 
Exhibition of 1900 will have an objective 4°1ft. in diameter, Bs 
focal distance of 65ft., and will weigh nearly 20 tons. In order “4 
obviate the use of a cupola over t. in diameter the raes 
siderostat is to be employed. This instrument consists — rl 
of a movable plane mirror actuated by clockwork that causes ‘ 
move in such a way that the luminous rays thrown upon it eg 
star are, after their reflection, sent in a fixed and absolutely es 
variable direction. If the axis of the telescope be placed in per 
direction, the observer, upon putting his eye to the eyepiece, ba 
see the image constantly during the entire time in which the sta 
remains above the horizon. 
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RAILWAY MATTERS. 


London and North-Western Railway Company is 


THE t a new station, at a cost of about £50,000, at 


about to construc 
Lancaster. | 

‘ux Baldwin Locomotive Works have received an order 
for ten locomotives for the State Railroads of Tiaeah These ed 
igh-speed passenger engines with 7ft. driving wheels, Four of 
ih are to have Vauclain compound cylinders and the other six 


posay be single-expansion engines, 

\v the half-yearly meeting of the proprietors of the 
G ae ‘Trunk Railway of Canada held last week, it was stated that 
- application of automatic oe 10,000 cars had cost the 
company about £8 10s, each. hen it is considered that these 


oe ehave a capacity of between three and four times that put on 
prea this pe Sorte a fair idea of the probable cost of the 


adoption of these appliances can be arrived at. 


Ox Tuesday afternoon, whilst an express goods train, 
running from Lincoln to Cleethorpes, was passing Croxton Bridge, 
between Barnetby and Brocklesby, an axle broke. A wheel fell 
into the roadway below, and several wagons left the rails. The 
nt way was completely blocked, causing a delay to both 
up and down traffic on the main line for several hours, No 
personal injuries are reported, though the guard of the train com- 
plained of a severe shaking. 

Tue new station of the Lyons Railway in Paris is 
being built under a temporary wooden structure completely cover- 
ing tne pre posed station, and protecting the workmen from snow, 
rain, and cold, Glass admits light. in the daytime and at night 
electric light is used ; the building is also heated. Continuous 
work is thus made possible. This is not an unusual practice in 
Paris, as a similar protection was used in constructing the New 
York Insurance and other large buildings in that city. 


permane 


Speakine at a presentation dinner at Derby, one of the 
responsible officials of the Midland Railway Company made men- 
tion of the order that had been given to America for engines for 
this line, and said that the first locomotive of the great number to 
be built by English firms was delivered on Thursday last, after 
being on order for two and a-half years! We understand that 
the first ten of the thirty recently rs) ered from the Baldwin Loco- 
motive Works, Philadelphia, will be shipped from the States about 
the middle of the present month. 


Accorpine to the figures issued by the Railway Com- 
missioners of Texas for the year ending June 30th, 1898, there 
were seventy-two railways in operation during the year in the 
State, as against sixty-eight in 1897, The total length of main line 
sed in 1898 was 9540 miles, as against 9484 in 1897. This does not 
include sidings, yard lines, &c., in which there was an increase of 
125 miles. Since the date of the report, some 140 miles of new 
line of all kinds have been built, making a total of about 11,200 
altogether now in use in Texas, 


Lizvt.-CoLongL Apptson has reported to the Board of 
Trade on the collision which occurred on the Hull, Barnsley, and 
West Riding Junction Railway at Sandholme Station on February 
15th. Asa Lancashire and Yorkshire Company's return excursion 
train was passing through Sandholme it ran into a loaded wagon ; 
the latter having been left foul of the up main line, on which the 
train was running, during shunting operaticns, The train travelled 
for a distance of about 350 yards after the collision before coming 
to rest, when the engine and four leading coaches were found to 
be off the rails. Several passengers complained of shock and 
slight injuries. The accident, says the report, was due to negli- 
gence on the part of the goods guard who loose-shunted a wagon 
from the down line into the goods yard on the up side of the rail- 
way, and then took no steps whatever to ascertain whether he had 
left the vehicle clear of the main line, inside the safety points. 


An accident which occurred on the Lancashire and 
Yorkshire Railway at Windsor Bridge, near Manchester, on 
January 25th, forms the subject of a report by Lieut.-Col. 
Addison to the Board of Trade. In this case, as a goods train 
from Oldbam-road, Manchester, to Liverpool was crossing from 
the down slow to the down fast line at Windsor Bridge, it was run 
into about the centre by an engine and van for Peelwood, running 
on the down fast line—the latter engine and five wagons of the 
goods train being thrown off the rails. A coal train which was 
passing at the same moment on the up fast line, came into collision 
with the derailed engine, causing slight damage to a considerable 
number of the wagons of the train, The inspector says the 
responsibility for the double collision rests upon the signalman, 
who did not comply with the rule for junction working, and also 
recommends that a better view of the signals than at present exists 
should be provided for drivers, They cannot be seen from the 
foot-plate of an engine on the fast line more than 120 yards, 


THERE seems to be no prospect of a decrease in static 
wheel-loads and in the speed of trains, On the contrary, both are 
increasing, and the severer requirements of service must be met 
largely by applying principles now well known to prevent the 
generation of large destructive dynamic forces under the moving 
train, and by raising to a higher efficiency, in an economical way, 
everything which appertains to transportation. The loads under 
moving trains, which the rails and road-bed must sustain, are the 
combined effects of the static wheel-loads and the generated 
dynamic effects, the latter often excelling the former. One of 
the great advantages of the recent stiff rails, as factors in the 
higher standard of track obtained, has been not only to check 
the generation of so large destructive dynamic effects from the 
static loads, as was the case on the lighter roads, but, after 
that, to distribute the reduced load over larger areas of the 
road-bed. In other words, the heavier static loads with 
the lessening dynamic loads are not so destructive to the 
ties and road-bed on the stiff rails as was the case with lighter 
static but greater dynamic loads on the weak rails, Thisimportant 
fact is proved conclusively, according to a paper recently read 
before the American Inst, of Mining Engineers on ‘‘ Heavy Rail 
Sections,” by Mr. P. H. Dudley, by the higher standards of track 
=" on the heavy rails, though under a greater volume of 
rane, 


A HIGHLY comprehensive description of the Congo 
Railway, by M. Léon Trouet, appeared in the March issue of the 
Bulletin of the International Railway ‘Congress. In one section 
devoted to the utilisation of the forces of nature, the author 
points out that there are in the regions traversed watercourses 
with numerous waterfalls and swift-flowing streams which might 
be used to provide electric traction instead of using steam engines. 
In practice the difficulties in the way of utilising the energy of 
the Congo River are enormous ; but, on the other hand, its tribu- 
taries are available, Most of the watercourses are mountain tor- 
rents, which are dry for more than one-half of the year. There 
are, however, rivers with a constant flow, such as the M’Poso at 
mile 5, the Lufu at mile 50, the Kwilu at mile 91, the Inkissi at 
mile 164, and lastly the Lukaya, alongside of which the railway 
Tuns for some considerable distance near its end. It is quite out 
of the question to think of damming the Congo, but the necessary 
energy could be obtained from the rivers flowing into it. Electrical 
energy derived from the M’Poso would supply tractive power on 
the first section of 37 miles, that from the Lufu on the section 
between 37 and 81 miles, that from the Kwilu on the section 
between 81 and 124 miles, that from the Inkissi on the double 
section between 124 and 205 miles, and that from the Lukaya on 
the section between 205 and 241 miles. The points 81, 162, and 
prob np os at the ends of the sections traversed in one day by 

8 trains, , 





NOTES AND MEMORANDA. 
Iv is proposed to manufacture graphite by electrical 


means, and a factory is to be erected for this purpose at Niagara 
Falls. The process will be applied in the manufacture of electric 
light carbons, converting the ordinary carbon partly into graphite, 
thereby improving the conductivity and hardness, 


A Gun camera for the Smithsonian Institute is said to 
be under construction in Chicago, It is to be used for scientific 
purposes, and is to be capable of taking a clear negative with an 
exposure of 1-600, or even 1-1000 of a second. It will be fitted 
with delicate apparatus for measuring the angle of the camera at 
the time of exposure. With such a camera a clear picture of a 
projectile in full flight could be taken. 


A new field of usefulness has been found for the electric 
moter vehicle. A woman having received a complicated fracture 
of a limb which was difficult of Sicatien. the physician decided to 
resort to the Riintgen rays. The patient not being in a fit con- 
dition to be removed, and there not being any source of electricity 
on the spot, an electric cab was summoned by telephone. The 
current from the battery in the cab was conducted to the apparatus 
~ special wires, which successfully operated it, and pes ed the 
physician by the usual observations to locate the fracture,and to 
set the limb quickly. 


A FURTHER useful application of the Réntgen rays is 
reported in the Journal of the Franklin Institute. It appears 
that carbon in all its forms is transparent to these rays, while the 
substances—silica and the silicates—which constitute the ash or 
incombustible constituent are opaque. By placing a piece of coal 
between a Crookes tube and a denseneens screen, the slag and 
clinker-forming portions of the fuel can be detected. M. Cuoriot, 
on whose authority this statement is made, has tested in this 
manner anthracite and bituminous coal, lignite, coke, and artifici- 
ally-prepared briquettes, In these tests rough lumps of coal 1 in. 
to 2in. thick may be used. 


Tue casks to be used in testing arctic currents, on 
plans devised by Admiral George M. Melville, Chief of the Bureau 
of Steam Engineering, and now being carried out by the United 
States Government and the Geographical Society of Philadelphia, 
are described as follows by the Hngineering News :—Kach cask is 
36in, long and 12in. inside diameter, with sides l}in, thick. They 
are made of oak staves, bound with heavy iron hoops. An opening 
in the centre is secured with a brass rod, and is protected by 
rubber gaskets, Each cask will be numbered, and contain inside 
a glass bottle, hermetically sealed, which is to contain the record 
made by the vessel at the time of dropping the cask overboard. 
A duplicate of this record is to be sent to the Hydrographic-oflice ; 
and captains of vessels are instructed tolovk out for these casks ; 
to open them, take a copy of the contents, and return them to the 
sea, with the record of finding added. A money prize is awarded 
for this service, 


A PAPER was recently read before the Royal Dublin 
Society by Prof. W. F. Barrett dealing with the remarkable 
thermo-electric behaviour of certain alloys of nickel steel. In the 
course of an examination of the physical properties of numerous 
alloys of steel prepared by Mr. R. A, Hadfield, of Sheffield, the 
author found the thermo-electric behaviour of some of these alloys 
so remarkable as to be worthy of a separate note. ‘Two alloys of 
nickel and manganese steel, marked 1414 A and 1414 B, which had 
the enormous electric resistances of 90°6 and 97°5 microhms per 
cubic centimetre respectively, were found to give an almost con- 
stant electromotive force through a wide range of temperature, 
when coupled with iron as the second metal. In the case of 
1414 B, coupled with the purest commercial iron, the electro- 
motive force rose rapidly up to a temperature of 300 deg. Cent., 
and then remained practically constant up to 800 deg. Cent., a 
range of 500 deg. Cent., that is, from a low black heat up to a 
bright red heat. 


Tue earth cannot be hollow, ic., its crust must bear 
directly upon the solid or liquid nucleus without any space between 
the two, because otherwise the immense pressure to which the 
upper strata would be subjected by the force of gravity would 
infallibly crush them to powder. This thesis is stated by the 
Ingegneria Civile, which supposes for the sake of argument that 
the earth’s crust is 30 kiloms, (nineteen miles) thick, the earth 
being assimilated to an arch subjected to normal pressure from the 
outside to the inside, and the action of gravity being uniform at 
each point of the terrestrial ellipsoid, or oblate spheroid. Under 
such supposition it is calculated that each square millimetre would 
have to stand a pressure of 37,000 kilos., which is equal to 
23,495 tons per square inch. Considering that the resistance to 
crushing strain of granite is from 5 to 10 kilos. per square millimetre 
(mean 4} tons per square inch) under the most favourable 
hypothesis of the earth’s crust being entirely composed of this rock, 
it would be pulverised ; and even if the surface strata consisted of 
the best steel, they could only stand a maximum load of 80 kilos, 
per square millimetre (50 tons per square inch). 


NOTWITHSTANDING the recent Spanish-American war, 
the port of Galveston, in Texas, has had a record year. During 
1898 the cotton receipts of this port have increased enormously, 
and the end of the year finds it the leading cotton port of 
the United States, with a fair prospect of maintaining the position 
until the end of the season, on August 3lst next. Cotton exports 
increased during 1898 from 1,374,942 bales to 1,930,250 bales, and 
the exports of other cotton products show a corresponding gain. 
In 1898 there were 372 British vessels entered at Galveston, their 
combined registered tonnage being 679,918 tons, as compared with 
276 vessels in 1897 of 505,959 tons, thus showing an increase for 
the year of 96 vessels and 191,959 tons, very nearly 35 per cent. 
in number and 38 per cent. in tonnage. During 1898 359 British 
vessels cleared from Calveston, istered tonnage 674,535, as 
against 277, registered tonnage 509,023, in 1897. The total value 
of the cargoes carried away in 1898, in British vessels, was 
£12,558,336, as against £10,268,069 in 1897, an increase of about 
224 per cent. The value of this ——e trade can be estimated 
when it is stated that, of the total value exported from Galveston, 
over 80 per cent. was carried in British bottoms. And this in spite 
of the much-talked of decline in British commmerce. 


Tue Bureau of Steam Engineering of the United 
States Navy Department has recently issued a code of rules cover- 
ing the requirement for material used in the construction of boilers 
and machinery for use in naval vessels from which the following 
in regard to boiler tubes is taken. For lap-welded mild steel and 
lap-welded charcoal iron tubes, the naval inspector will select three 
from each lot of 100, and these will be subject to the following 
tests :—(1) A piece 3in. long, cut from one tube, must stand being 
flattened by hammering until the sides are brought parallel with 
the curve on the inside at the ends not greater than three times 
the thickness of the metal, without showing cracks or flaws, the 
bend at one side being in the weld. (2) A piece ljin. long, cut 
from one tube, must stand crushing in the direction of its axis, 
under a hammer, until shortened to jin. for stay tubes and to }in. 
for ordinary tubes, without showing cracks or flaws, (3) The end 
of one tube, cold, must stand having a taper pin, taper 14in. to the 
foot, driven into it until the end of the piece stretches to 14 times 
the original diameter, without showing cracksor flaws. The failure 
to pass any one of these tests will reject the lot of 100. Seamless 
and lap-welded mild steel tubes 3in. in diameter and larger, for 
steam and water pipes, must pass requirement No. 1, but require- 
ment No, 2 is altered to the following, and No. 3 is omitted :—(2) 
Two pieces, which have been cut from the ends of two test tubes, 
shall, after annealing, stand flanging cold to a lin. flange, when 
the diameter of the tube is from 3in. to 6in., or to a hin. flange 
when the diameter of the tube is greater than 6in, 





MISCELLANEA. 


THE cement industry of Ghent during 1898 was 
exceedingly active, the exports amounting to over 21,000 tons. 


THE greatest fall of rock that has occurred at the 
Niagara Falls for years took place last week. An amount of rock 
estimated at 10,000 tons fell from the bank above the Whirlpool 
— blocking the Gorge Railroad, and smashing the elevator 
snatt. 


Tue fall in the cycle trade which has existed for the 
past year or two shows signs of abatement. Manufacturers are at 
present generally very busy. The demand for ladies’ machines 
is more pronounced than ever, and one Coventry firm is said 
to have received five orders for ladies’ bicycles for every one for 
men’s machines, 


Tur actual area of Greater New York is stated by the 
Board of Improvements to be as follows :—Manhattan Borough, 
or Manhattan Island, 13,487 acres; Borough of the Bronx, or 
annexed district, 26,270 acres ; Borough of Richmond, or Staten 
Island, 36,601 acres ; Borough of Brooklyn, 42,095 acres ; Borough 
of Queens, 79,347 acres, The official total area of Greater New 
York is 306 square miles, with an estimated population of 
3,200,000, 


Tur early example of a steam engine by James Watt till 
recently at work in Dundee, but acquired as a memorial and example 
of old-time engineering by public interprise, is now about to be 
housed and set up in the Barrick Buildings, Dundee, where it will 
be in a situation well adapted to its preservation and to free 
inspection of all interested. The cost of housing and erecting the 
engine will amount to £500, and the fitting up will be done in 
such a way as to admit of electric motor power being applied for 
putting it in motion if at any time desired. 


Tue firm of Davy Bros., of Sheffield, have just secured 
the contract for the electric light instaliation in that town, 
amounting to nearly £7000, which includes a set of three-cylinder 
triple-expansion engines, of avout 500 indicated horse-power, to- 
gether with smaller engines to drive the auxiliary dynamos, The 
electrical plant will be made for Messrs. Davy Bros. by Messrs. P. 
R. Jackson and Co., of Manchester. The consulting electrical 
engineer for the Middlesbrough Corporation is Mr. Robert Ham- 
mond, the well-known electrical expert. 


THe new mole at Ancona, Italy, is now completed, 
but in consequence of the close proximity of the ('ustom-house 
stores to the shore end of the mole, sufficient space is not available 
for turning the railway trucks employed in receiving cargo from 
vessels discharging alongside. A contract has accordingly been 
entered into with the builders of the mole for an increase of space, 
which will be practically an enlargement of the present quay-way. 
The new addition will be 492ft. long, and the broad end 49ft., 

ually descending to 33ft. wide, and the contract time allowed 
is the current year. 


Tue steel pipe line for the Indianapolis waterworks is 
made of fin. plates in courses 6ft. long, there being two plates to 
each course. A peculiar feature of the construction is that angle 
iron stiffening rings are riveted outside the pipe at intervals of 
10ft. The pipe line takes the place of an old wooden flume from 
the upper canal, and furnishes power to the waterworks pumping 
station and to several mills, the turbines at the pumping station 
being under a head of 50ft. The plates were rolled, punched, and 
dipped at the works of the Springfield Boiler and Manufacturing 
Company, of Springfield, Ill. 


THE curvature of the Nicaragua Canal for about fifty 
miles of its course down the San Juan Valley must necessarily be 
very sharp, even after the waters of the river have been dammed. 
Ths approximate curvature of the river channel shows a total 
length of curvature in the valley of 39°6 miles. The river channel 
at Nicaragua has six curves of 700ft. to 1500ft., fifteen of 1500ft. 
to 2500ft., and twenty-one curves of 2500ft. to 3000ft. Although the 
Ochoa dam will widen the channel, it will be difficult, even with 
the costly excavation in cutting away the spurs of the hills, to 
reduce the curvature to the extent necessary for easy navigation. 


THE racing yacht Defender, which is being built by the 
Herreshoffs, will be 131ft. 4in. long over all, 89ft. 10in. long on 
the water-line. She will have 24ft. 24in. beam, a 20ft. draught, 
a displacement of 1494 tons, and a sail area of 13,940 square feet. 
Compared with the Valkyrie III., the new boat is slightly longer 
and has nearly 1000ft. more sail area, but her beam and displace- 
ment are less. The figures in the following table, for which we 
are indebted to the Scientific American, will be interesting :— 











Defender. | aes New Defender. 
1805 | Valkyrie III. 1899. 
Length over all .. 126ft. 130ft. 131ft. 4in. 
Water-line length Soft. 5in. 8sft. 10,%in. 89ft. 10in. 
Beam .. ....| 28ft.8in. | 26ft. 2in. 24ft. 2hin. 
Draught ae 19ft. | 20ft. 20ft. 
Displacement 143 tons | 158 tons 1494 tons 
12,6490 sq. ft. | 18,026 sq. ft. 13,940 sq. ft 


Sail area.. 


Tue Cromer Gas Company last year obtained an Act of 
Parliament by which, among other powers conferred, it was pro- 
vided that the works should be wholly removed from their present 
site to another piece of ground at the western end of the town. 
This involved the design and construction of new works, plans 
and specifications for which have been duly prepared by the (‘om- 
pany’s consulting engineer, Mr. Percy Griffith, Assoc. M. Inst. C.E. 
The contract for the whole of the work has now been let to Messrs. 
Robert Dempster and Sons, Limited, of Elland, for the sum of 
£19,456. The new site is adjacent. to the Midland and Great 
Northern Railway, direct access to which will be secured by ample 
siding accommodation. Every advantage has been taken of the 
fact that the new works will have an initial capacity of eighteen 
million cubic feet of gas per annum, and they will be designed so 
that a very small additional expenditure will double the capacity, 
and thus secure a low capital outlay per million cubic feet of gas 
sold. The general design has been carried out so as to provide 
for the most economical use of the land available—viz., four 
acres—and the engineer estimates that when the land is fully 
occupied the capacity of the works will be at least two million 
cubic feet per day, or at the rate of two acres per million. 


LetTERs patent have recently been granted in the United 
States to Mr. H. J, Livingston, of Baltimore, for a process which is 
said to enable any ordinary Portland cement to be used in sea water. 
The inventor claims to have discovered that a mixture of carbon, 
hydro-catbon, and slaked lime with Portland cement will neutralise 
any free or uncombined lime accidentally or negligently left in it, 
therefore assuring its permanence in ordinary sea or harbour work 
as well as in land work. He has ascertained that a very large 
——— of lime hydrate can be added to cement, even up to 

25 per cent. without prejudicing its hydraulicity, but he states 
that an addition of 15 or 25 per cent. gives the best results. If 
15 per cent. of lime hydrate be added the cement is stronger than 
Portland and carries sand better, while if 25 per cent. be added 
the mortar is much stronger than that made from pure Portland, 
and in about three months the neat cement so improved and 
altered is equal to Portland and drawing ahead of it. The advan- 
tages of Portland cement, treated as proposed by Mr. Livingston, 
are: No gypsum is required in the manufacture ; it is very slow 
setting ; cracking is almost absolutely prevented even under the 
most trying conditions ; the cost of manufacture is lessened, and 
beyond all these it is more plastic and more adhesive than ordi- 
nary Portland. 
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THE “TRON MAN” IN THE MINE. 


THE question of the “iron man ”’ has at length been settled. 
It is another development of the strenuous fight, machine v. 
man, a fight in which the machine is bound to win, however 
stubborn the resistance. Take one coal company as an 
example. Some four or five years ago the owners of the 
Steetley Colliery in the Midlands made up their minds to 
have their coal holed by machinery. This necessitated a 
change in the system of working, the coal-getters being put 
on day work with a view to get to know what difference was 
made in the cost of production between coal obtained 
by hand and coal obtained by the machine. The definite 
results do not appear to have been obtainable, or, if 
obtainable, were not satisfactory to the men, who sent 
deputations to the management urging that the work be let 
by contract, and frequently the friction has been so acute 
that it has threatened to interrupt operations. Afterwards 
a joint conference of representatives of Yorkshire coal- 





owners and the Yorkshire Miners’ Union met to consider the 
question. There was a good deal of difference to bridge over 
at the conference. Under the old condition of hand-getting 
the men received 1s. 9d. per ton for getting coal. Under the 
new they wanted 1s. 5d. per ton. They were offered 1s. 04d., 
then is, 1d., and afterwards 1s. 2d. The men subsequently 
brought down their price to 1s. 4d., and this led the way toa 
compromise at 1s. 3d. per ton. It will be interesting to see 
how the arrangement at Steetley works out. Although the 
miner receives 6d. per ton less than he did before, he has his 
coal holed for him. Another advantage, which is double-barrelled 
—benefiting both the coalowner and coal-getter—is that the 
number of men is materially reduced. With the aid of the 
iron man five are now able to do the work ofeight. Although 
this result may cause the weeding out of miners from many 
of the pits, it ought, on the other hand, to be better for 
those who remain, and in any case the cost of production 
must be brought to as low a level as possible if the collieries 
are to make up in these more prosperous times part of what 








they have lost in times of adversity. Many of them can 
never accomplish this, and will be well content if they can 
contrive to hold their own against the increasing rivalry in 
the world’s markets. 








“THE LoNDON Letrer.”—~Mr. Algernon Locker, the late editor 
of the Morning Post, and Mr. Stafford Ransome, one of the most 
widely-travelled of special correspondents, have decided to start a 
sixpenny weekly journal, chiefly devoted to subjects of Imperial 
moment at home and abroad. The London Letter, the first num- 
ber of which is to be out on Friday, April 14th, is to bea mney: 
compiled and brightly-written résumé of the week’s news, specially 
selected with a view to inform home-abiding people on the doings 
of their kinsmen beyond the seas, and to furnish to the Briton, 
who is temporarily or permanently exiled from his native land, a 
means of keeping in touch with what is going on at home. The 
extent of its field of interest is well illustrated by the title-design 
of the new journal, which represents a Mercator’s aeons with 
lines radiating from London to all parts of the world, 


—— 
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to drop and shut off steam should the revolutions of the engine 
exceed fifty per minute ; (2) also to drop and shut-off steam 
in the event of pressure in the hydraulic pipes exceeding 750 lb. 
per square inch., so that accidents may be guarded against as 
far as possible. 

On a trial extending over eight hours, the consumption of 
fuel—which is unwashed dross of poor quality—was found to 
be 3°57 lb. per indicated horse-power per hour. Welsh coal 
would be about half this weight or less. The quantity of 
water evaporated into steam—the feed-water being measured 
by meter before passing through the economiser—was found 
to be 19°6 Ib. per indicated horse-power per hour. The 
steam used for the duplex pumps, also for driving the econo- 
miser engine, is included here. Similar engines, when doing 
full duty, give, we are told, a consumption of 14-7 Ib. per in 
dicated horse - power per 
hour, excluding condensa- 
tion in steam pipes, steam 
for feed pumps and econo- 
miserengine. The indicated 
horse-power developed at 
half speed by the triple- 
expansion pumping engines 
at the surface was 101. 

The actual quantity of 
water raised from the pit 
by the hydraulic power 
pumps was 274 gallons per 
minute. The pump valves 
were frequently gagged by 
small stones and pieces of 
wood ; the slip of the pump 
valves was, in consequence, 
abnormally high. The total 
efficiency of the machinery, 
= Pump horse-power 

” Indicated horse-power 
= 71°7 per cent.—at half 
speed. In calculating this 
efficiency, the head due to 
friction of water passing 
through pipes in the shaft 
has been allowed for. It is 
to be observed that during 
the trial the engine was 
only developing about half 
its maximum duty—as the 
growth of water in the pit is 
at present only about half 
of what the plant is capable 
of dealing with—so that 
the amount of fuel or 
steam required when the 
plant is at full load will, 
of course, be considerably 
less than under the present 
conditions. The consulting 
engineers for the Haugh- 
head Coal Company are 
Messrs. McCreaths and Stevenson, Glasgow, to whose 
requirements the plant was constructed by Messrs. The 
Glenfield Company, Limited, Kilmarnock. 

















HARBOURS AND WATERWAYS. 


Hamburg.—The improvements that have been carried out 
at this port, and also at Antwerp, have been the means of 
diverting a considerable amount of traffic that used to come 
to the Thames. The trade of the port has, however, 
increased so greatly that the accommodation is found in- 
sufficient, and it has been decided to increase the length of 
the quays and the size of the docks, and the Senate have 
voted a sum equal to a million pounds for the purpose. 
Compared with the vast expenditure that is being carried out 
at the continental ports on the other side of the Channel, and 
at Liverpool and Southampton, at the present rate of progress 
the Thames, as regards the accommodation for shipping, 
must soon be left behind its rivals. 

Dover Harbour.—The temporary works for the extension 
of the Admiralty Pier for a distance of 2000ft., the want of 
which has caused so much inconvenience in the commercial 
harbour during the gales of the last winter, is now making 
considerable progress. A commencement of this work was 
attempted in December last, when the first pile was driven. 
During a heavy storm on the 27th, this pile, with others, 
was swept away, and, owing to the almost continuous gales 
which followed for several weeks, no further progress could 
be made, and two months elapsed before the first group of 
six piles was completed. The piles are to be driven in sets 
of six at intervals of 50ft., and connected by wrought iron 
cantilever girders, on which the staging for laying the con- 
crete blocks will be fixed. The piles already driven consist 
of Oregon pine 100ft. long and 18in. square, which are 
weighted with iron so as to prevent them from floating. It 
is intended to use for the bulk of the piling blue gum timber 
from Tasmania, which, owing to its high specific gravity, has 
less flotation than pine, and a cargo of this timber is already 
on its way from Hobart Town. The piles are to be driven 
into the chalk an average distance of 16ft. About 25,000 
eubic feet of this hard wood will be required for the per- 
manent works, in addition to 75,000 cubic feet of pitch pine 
and redwood ; and the quantity handled for the temporary 
staging will amount to 550,000 cubic feet of hardwood and 
700,000 cubic feet of pine and fir. The wall is to be con- 
structed of concrete blocks weighing from 20 to 40 tons each, 
those above low water being faced with granite. The dimen- 
sions of the wall are :—Bottom width, 57ft.; top width, 45ft. ; 
the total height from the bottom, which is to be formed on 
the solid chalk, to the top at 10ft. above high water, is to be 
75ft. 6in., above which will be the coping 14ft. 6in., making 
the total height 90ft., of which 50ft. will be below the level 
of low water. The concrete blocks for this wall, and also for 
the reclamation wall, are being constructed partly on the 
foreshore at the back of the reclamation works, and partly at 
a site which has been obtained near Sandwich, where there 
is a large accumulation of shingle. At present the blocks 
which are being used for the reclamation wall are being 
brought in barges; but preparation is being made for the 
construction of a light railway four miles in length, which 
it is intended shall ultimately be used for passenger traffic 
from the Martin Hill Station on the Dover and Deal Railway, 
which will thus afford direct railway communication to the 
harbour. The work on which most progress has been made 
is the reclamation wall which is being erected at the foot of 





| veyed, and which carry about forty tons. 


| the strength of the walls. 


the cliffs inside the harbour, extending from the Castle jetty 


to the eastern arm of the harbour, a distance of 3500ft. 
This wall will reclaim twenty-one acres of land, on which a 
road and railway will be laid for conveyance of coal and 
materials to the eastern arm. The staging used for the con- 
struction of this wall consists of iron girders supported 
on pitch pine piles, the top of which is 25ft. above high water, 
the level of the roadway, when completed, being 10ft. above 
high water. The wall is to be made with concrete blocks 
weighing about three tons. The total length of the walls 
extends to 13,370ft., or about 24 miles, and the area enclosed 
will be 610 acres at low water, of which 315 acres will have a 
depth of over five fathoms. The depth at the entrance at 
low water will be 42ft., and 60ft. at high-water spring tides. 
The works are being carried out by Messrs. Pearson and Son, 








ARRANGEMENT OF PUMPING PLANT AT HAUGHHEAD COLLIERY 


under the direction of Messrs. Coode, Son, and Matthews, 
who are acting for the Admiralty. The contract was let in 
November, 1897, the estimated cost being 33 millions, and 
the time given for completion ten years. 

Goole—In order to meet the increase in the traffic in 
coal from the South Yorkshire coalfield, when the new 
Junction Canal, giving access to the docks at Goole with the 
Sheffield and South Yorkshire Canal, is completed, the Aire 
and Calder Navigation Company have commenced the con- 
struction of an additional coal lift at the Aldham Dock. This 
lift, like the two others already in use, will be worked by 
hydraulic power, and be capable of lifting and discharging 
one of the compartment boats in which the coal is con- 
In addition to 
the hoists for the compartment boats belonging to the Canal 
Company, the Lancashire and Yorkshire Railway Company 
have also a hydraulic lift for discharging coal from trucks 
into the vessels. The works on the new canal are now in 
full swing, the whole of the land having been obtained and 
fenced off. A considerable amount of excavation has already 
been executed. The Bill which the company are promoting 
in Parliament this session, if carried, will give the Aire and 
Calder Company power to connect the Goole and Knottingley 
Canal with the Dutch River, and so give access to the river 
Ouse without the boats having to pass through the Goole 
locks. This will be a very great advantage, as the traffic 
in the docks is already very much congested at times. 

Hastings.—It will be remembered that amongsi the Bills 
to be brought before Parliament this Session is one by the 
Corporation of this town applying for power to guarantee the 
interest on a sum of £100,000 to enable the Harbour Com- 
missioners to complete the harbour, which was commenced 
in 1896, and the works of which have been at a standstill for 
several months owing to want of funds to complete them. 
There is a considerable divergence of opinion amongst the 
members of the Corporation as to the advisability of this 
course, but a vote of the ratepayers confirmed the action taken 
on the vote of the majority. The present condition of the 
works is as follows:—On the western side of the proposed 
harbour, which is situated at the extreme east end of the 
town near the outfall sewerage works, an open wooden 
jetty has been run out from the shore for a distance of 435ft. ; 
in continuation of this the concrete wall extends a further 
distance of 740ft., and the foundations are laid for a further 
distance of 80ft. The eastern breakwater is formed by a 
concrete groyne, which was erected some years ago for the 
protection of the outfall sewer. It is intended that ulti- 
mately the open jetty or gantry wall will be replaced by a 
concrete wall. The capital raised by the Commissioners is 
£118,400; and they have paid the contractors up to the 
present time £76,534 ; the difference between these amounts 
has been expended in preliminary and other expenses, the 
amount of cash in the hands of the Commissioners amount- 
ing to only about £500. The amount of the original contract 
was £120,000. This amount has since been increased, and 
the contractors have now given an undertaking to complete 
the harbour for £149,998 beyond the amount already paid 
them, towards which the Corporation have been asked to 
contribute £100,000, or guarantee the interest on the same. 

At the time the works came to a standstill Sir Douglas Fox 
was called in by the Harbour Commissioners to give an 
independent report on the condition of the work done, and its 
suitability for the purpose. This report was generally un- 
favourable, and contained several suggestions for increasing 
Subsequently the Corporation 
obtained the services of Mr. Frank Stileman to report to 
them on the subject. Generally the report states that the 
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structure as designed is ‘somewhat slight,” and mak 
several suggestions for strengthening the walls, which ‘tt 
carried out would involve a cost of about £20,000 beyond th, 
amount for which the contractors have guaranteed to oan 
plete the harbour. To this report the contractors have re li d 
that these additional works are unnecessary, that notwith 
standing the exceptionally heavy gales of the last winter the 
portion of the wall completed has not suffered any material 
damage, and that there has not been any scouring of the bed 
of the sea at the outer end; that with reference to the lar 
accumulation of shingle that has taken place inside the 
intended harbour, to which reference is made in Mr. Stile. 


man’s report as covering 5} acres to a depth of 10ft. to 19f. 


this is dueto the eastward drift of the shingle carrying the 
material through the open jetty, and will be stopped when 
this is replaced with concrete. 

Whether a harbour is required at Hastings is matter con. 
cerning which there is considerable diversity of opinion 
amongst the inhabitants ; there may also be very considerable 
doubt if the scheme can ever answer as a commercial speculg. 
tion; but, considering the amount already spent, it will be a 
matter of regret if the half-finished works are to be left to the 
gi mercies of the sea, and the bondholders’ money investeq 

e lost: 

The Hugli, Calcutta.—The difficulties attending the 
navigation of the Hugli up to Calcutta are notorious, and 
owing to the constantly increasing size of vessels are becoming 
greater. With a tide rising 21ft., and running at the rate of 
7 to 8 knots, and a channel continually varying its position 
and altering the navigable depth of water sometimes as 
much as 8ft. in twenty-four hours, the task of a pilot in 
navigating a large vessel up to Calcutta is not a light one, 
The uncertainty as to the depth and position of the channe] 
is due to the water of the river having to pass through two 
es accumulations of sand and mud, known as the Ninan 
and the St. Mary and St. James shoals, the direction of 
the channel being influenced by variation in the strength of 
the tides and the quantity of downfall water. Not long since 
the channel became in such a condition that the Chamber of 
Commerce memorialised the Government to take the matter 
up, pointing out how perilously near to the practical closing 
of the port against ordinary sized vessels was, at that time, 
the existing condition of the navigable channel, and suggest- 
ing that systematic dredging should be undertaken. At the 
time of their representation the aspect of affairs was 
such as to justify the fears entertained, but fortunately 
soon after a strong freshet came down the river, and for the 
time opened out the bar and deepened the water-way. In 
1897 Mr. Vernon-Harcourt was employed by the authorities 
to make a survey and report as to the best means of improv. 
ing the river. He advised that training walls made of fascine 
work should be carried through the flats a distance of four 
miles, with the object of fixing the channel in one place, and 
so improving the scour; and that when this was done, 
dredging should be resorted to, to further deepen the channel 
over the shoals. The walls he proposed were to be brought 
mj to low-water level, an average height of 21ft., with a base 
of 46ft., the cost being estimated at about a quarter of a 
million of money. With this proposal the Government 
engineers, Mr. Apjohn and Captain Petley, entirely dis- 
agreed. They admitted that the training, if carried out, 
would be beneficial, but they considered that the walls, 
instead of being 21ft., as proposed by Mr. Vernon-Harcourt, 
would require to be 34ft. up to low-water, and that, if they 
were to be of service, they would require to be carried above 
the level of high water, or a total height of 57ft.; and that 
the cost would amount to 1} millions ; and that generally 
dredging was impracticable. There the matter has remained 
up to the present time. 

Recently Mr. Lindon Bates, the great American dredging 
contractor, has proposed a scheme to the Calcutta Port 
Commissioners suggesting the removal of Fulta Point and the 
abolition of the James and Mary Bars, using for the purpose 
the special hydraulic dredgers of the type now in use on 
Mississippi. He estimates the cost at £750,000, less the 
worth of the dredgers, which he estimates at £150,000, if 
the work is done by the Commissioners’ own staff; or 
he would undertake himself to enter into a contract to 
do the work for £1,500,000, to be paid on their satisfactory 
completion. It is stated that Mr. Apjohn and Captain Petley 
have expressed their approval of the scheme. Mr. Lindon 
Bates has now under contract with the American Govern- 
ment the largest suction dredger at work in the world. This 
machine is capable of dredging 6000 cubic yards of material 
in an hour, and on one occasion dredged a channel nearly 
two miles long in 175 consecutive hours. A still larger 
dredger of the same design has been made for the Russian 
Government for work on the Volga, which is calculated to raise 
and deliver 9000 cubic yards an hour. 

Considering the favourable results that have been obtaine1 
within the iast few years by means of suction dredgers 
working through sand, there is every reason to suppose that, 
with machines of the character used by Mr. Bates, a per- 
manent channel could be secured up to Calcutta if carried 
to a sufficient depth to avoid surface influences, without the 
aid of training walls. 





CATALOGUES. 


Langdon-Davies Electric Motor Company, Limited, Southwark- 
street, London. Terms for hire and hire purchase of alternating- 
current electric motors. 

Jobn Shaw and Co., Glasgow. 
columns, bends, &c. 

Jenkins Brothers, New York, Boston, Philadelphia, and Chicago. 
Illustrated price list of valves, cocks, and packings. 

Snowdon, Sons, and Co., Limited, Millwall, London. I llustrated 
catalogue of lubricators and asbestos materials of the ‘‘ Snowdrift, 
brand. The book is neatly appointed, the illustrations and letter- 
press being very clear. 

Robert D, Stewart, Mansell-street, Aldgate, London. 
list of paints, colours, oils, and varnishes. , 

The Campbell Gas Engine Company, Limited, Halifax. The 
“Campbell” Oil Engine. This catalogue contains illustrations and 
particulars of oil engines adapted for all manner of uses, The 
engravings are of excellent quality, and the general get-up of the 
book renders it worthy of a stouter cover. 

Bever, Dorling, and Co., Limited, Dewsbury. Illustrated 
catalogue of mill engines, winding and hauling machinery for 
collieries, steam pumps, &c. 

Hobdell, Way, and Co., Limited, Rangoon-street, Crut hed 
Friars, London. Illustrated price list of heat-insulating mate: ials 
and packings, belting, &c. 





Price list of cast iron pipes, 


Price 
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Motor carriages to the value of £68,000 were exported 
from France during 1898, 
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Asner AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipzic. 
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stalls, Bombay. 
ITALY.—LOoESCHER AND Co., 307, Corso, Rome. 
Bocca Ferxs, Turin. 
JAPAN.—KELLY AND Waxsu, Limirep, Yokohama. 
y.. P. MaRuYA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo, 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
g, AFRICA.—GORDON AND Gorcu, Long-street, Capetown. 
” R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizaleth, and Johannesburg. 
AUSTRALIA.—GoRDON AND GoTCH, Queen - street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-stveet, Sydney ; 362, 
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Adelaide ; Bdward-street, Brisbane. 
TuRNER AND HenpERSON, Munt-stivect, Sydney. 
NEW ZEALAND.—Urron anv Co., Auckland. 
; Craia, J. W., Napier. 
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~ Toronto News Co., 42, Youge-street, Toronto. 
NITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Sugscription News Co., Chicago 
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CEYLON.—WWAYARTNA AND Co., Colombo. 
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below. Foreign Subscribers paying in advance at these rates will 
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ADVERTISEMENTS, 
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an advertisement measures an inch or more, the charge is 10s. per inch. 
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PUBLISHER’S NOTICES. 


*,” With this week’s number is issued as a Supplement a Two-page 
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Spartiate, Hwvery copy as issued by the Publisher includes a copy 
of this Supplement, and subscribers are requested to notify the fact 
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v — can be ied by obtaining the paper direct from 
is Office, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tue ENGtneEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES, 


J. H. (Whiteinch).—Write to Messrs. Fletcher, Russell, and Co., War- 
rington. 

Gas Encines.—The exhaust can be silenced by inserting the end of the 
exhaust pipe in a box containing large stones or iron balls. It must 
be of large capacity. 

J. B. A.—Boilers do not explode when a ship sinks. In a large steamer 
the e are several tons of coal on fine in the furnaces. When the water 
rushes in a great volume of steam is produced, which escapes up the 
funnels. At the same time the deck is usually blown up by the pres- 
— ~ beneath it, and thus the appearance of a boiler explosion is 
produced, 


INQUIRIES. 


SUCTION LUBRICATOR. 
Sir,—Can any one give me the name of the makers of Sutton's suction 
lubricator ? R. W. 


MACHINERY FOR THE REDUCTION OF BARK. 
Sir,—Can any one give me the addresses of makers of machinery for 
the reduction of bark ? A. B. 








MEETINGS NEXT WEEK. 

Socrery or Arts.—Wednesday, April 12th, at 8 p.m. Paper, “ Tele- 
phones,” by Mr. John Gavey, Assistant Engineer-in-chief and Electrician 
to the Genera! Post-office. 

Society or Enotneers.—Monday, April 10th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘‘ Machine Tools,” 
by Mr. Ewart C, Amos, M. Inst. M.E. 

Tue InstiITUTION oF JuNIOR EnarngERs.—Friday, April 14th, at the 
Westminster Palace Hotel. Paper to be read and discussed, “‘ Piles and 
Pile Driving,” by Mr. H. C. Reid, M. Inst. J.E., of Chatham.—Saturday, 
April 15th, at 3 p.m., Visit to the Works of the New Vauxhall Bridge. 

Tue InstiruTion or Civ, Enoarngers.—Tuesday, April llth, at 
8 p.m., Ordinary Meeting. Paper to be discussed, “ Alloys of Iron and 
Nickel,” by Mr. Robert Abbott Hadfield, M. Inst. C.E. Paper to be 
read, ‘‘ Buenos Aires Harbour Works,” by Mr. James Murray Dobson, 
M. Inst. C.E. 

Tue InstirutTion oF ELEctricaAL Enainrers.—Thursday, April 13th, 
at 8 p.m., at the Institution of Civil Engineers, 25, Great George-street, 
Westminster. Paper to be discussed, ‘‘ The Hissing of the Electric Arc,” 
by Mrs. Ayrton. Paper to be read, ‘‘ Experiments on Alternate Current 
Ares by Aid of Oscillographs,” by Mr. W. Duddell and Mr, E. W. Mar- 
chant, Associates. 








DEATHS. 

On April 5th, at 98, Oxford-gardens, W., W1LL1AM Morton, M. Inst. 
C.E., in his sixty-seventh year. 

On the Ist inst., at 9, Lordship Park, N., the residence of his son, R. 
A. Baillie, M.R.C.S., L.R.C.P., Ronert Bariuie, M. Inst. C.E., M.I.M.E., 
late of the firm of Westwood, Baillie, and Co., of London-yard, Isle of 
Dogs, Poplar, E., engineers, in his eighty-second year. 
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LOCOMOTIVE ENGINE BUILDING IN GREAT BRITAIN. 


Fottow1nG the example of the Midland Railway, the 
Great Northern Company has ordered twenty goods 
engines from the United States. The reason given for 
this is the same in both cases. The locomotives are 
wanted almost immediately, and cannot be delivered 
within a reasonable time by any English or Scotch firm. 
They are all far too full of orders, working overtime, and 
unable to keep pace with the demand. It is, of course, 
to be regretted that English gold should go to pay 
American workmen, and we are not at all surprised to 
find that the railway companies and locomotive builders 
are alike censured for want of patriotism. Yet we ques- 
tion if either is to blame; and an examination of the 
position will serve to show that while it is very peculiar, 
it appears to be the result of unavoidable circumstances, 
and conditions, partly, no doubt, due to the great strike 
of last year, but mainly brought about by permanent 
causes. 

It has been freely stated that the railway companies 
ought to have ordered long ago the engines they want 


now. But in point of fact traffic has augmented in 
a way that was not anticipated. Trade, we all 
know, has undergone an enormous development 


within the last few months. Directors saw nothing 
twelve months ago to justify the giving out of large 
orders for engines ; and they would have been censured 
had they bought locomotives for which there was no 
necessity. Furthermore, it must be remembered that 
there are very few firms in Great Britain competent to 
build heavy locomotives. All the railway companies 
build for themselves nearly as many engines as they 
want. There are only about half a dozen firms in Great 
Britain who make locomotive building a speciality, and 
their works are very easily filled with orders. In the 
United States there are at least ten locomotives in use 
for every one here, and .the railway companies, far from 
building all their own engines, find it well worth while to 
give heavy orders to the important locomotive building 
firms who have a world-wide reputation. We in this 
country have never attempted to establish a big loco- 
motive trade, and the capital invested in Manchester and 
Glasgow in it is comparatively small. The excellent 
demand which has now existed for some time would seem 
to justify the investment of more capital in a promising 
branch of trade, and we know that an energetic attempt 
has been recently made to establish a locomotive engine 
building works in Wolverhampton, with what result we 
cannot yet say. But locomotive building has not been 
favoured by capitalists in this country, and is heavily 





handicapped by conditions to which we have already 
referred, having no existence in any other country on the 
face of the earth. 

It is clear that if the home railway companies build 
engines enough for themselves, the main hope of the 
private companies must be our Colonies. But it is not 
too much to say that Great George-street has ruined this 
trade. The specifications prepared by civil engineers, 
acting for the Colonies, are so severe and so full of special 
conditions and stipulations, that English and Scotch 
builders will not touch them at all if they can help it, 
and can only work without incurring dead loss if the 
price is very high. On the same road may be found 
American locomotives which have been built as the makers 
please, and English or Scotch engines of the finest 
quality, and yet the American engine is often more success- 
ful than the home-made locomotive, and more popular 
with drivers and platelayers. It has been constructed 
with a perfect knowledge of precisely what is wanted. 
The English engine has been built to an ideal specifica- 
tion. The one is a simple straightforward job; the 
other is probably full of patent devices. This man’s axle- 
box, that man’s lubricators; each and all excellent no 
doubt, but out of place in a colonial locomotive. Yet 
this is not all. Instead of letting the builder use what 
metal he pleases, so long as it complies with the tests, 
Great George-street stipulates that not only must a steel 
boiler plate have a given amount of extension, tensile 
strength, and contraction area, but also that it must 
contain stated percentages of carbon, silicon, phosphorus, 
and sulphur. This in all probability excludes the loco- 
motive builder from the open market, and drives him 
into the arms of a single maker; the only one who has 
contrived to reconcile the conflicting conditions of the 
theoretical specification, prepared as often as not by a 
man whose chemistry is unimpeachable, but who possesses 
no really valuable knowledge of iron and steel when at 
work. We have not the slightest hesitation in saying 
that there is not a locomotive builder, or a steel maker 
in the kingdom, who does not know that we are stating 
simple facts wholly uncoloured; and we have not written 
half what might be written on this subject. 

We have said that there are two sets of adverse con- 
ditions which hinder the development and mar the results 
of all attempts to establish a big trade in locomotive 
engine building. We have stated one. For the second 
Great George-street is only partly responsible. British 
makers have not been nearly so willing as they ought to 
have been to produce that type of engine which finds 
favour in partly developed countries. A Great Northern 
engine is a very magnificent machine, but it must have a 
90 lb. rail and perfect ballasting to bring out its good 
qualities. The locomotive for South America or South 
Africa must be a very different affair, and up to a com- 
paratively recent period it was practically impossible to 
induce English or Scotch builders to see that their loco- 
motives were too good and too perfect for the work they 
had to perform. The builders insisted on supplying, so 
to speak, chronometers, when a ‘‘ Waterbury ” was the 
thing wanted. Even in France, with by no means bad 
permanent way, it is found necessary to use springs so 
much more flexible than ours that they have just twice 
the range per ton. Where our spring has a play of an 
inch and a-half, the French spring has a play of three 
inches. The plentiful use of balance beams or equalising 
levers enables the American locomotive to distribute its 
weight over a rail in a way which is quite impossible 
with the comparatively rigid English engines. 
Builders in this country have now for some time back 
grasped the importance of making their locomotives 
flexible vehicles which can accommodate themselves both 
vertically and horizontally to the up-and-down and 
transverse sinuosities of a new road in a new country ; 
but judging from recent specifications which have passed 
through our hands, Great George-street has yet a great 
deal to learn on this subject. The resulé of want of 
knowledge or obstinate conservatism has been the per- 
manent injury of our locomotive trade. The American 
has got a footing, and his engine does its work very 
well. 

Speaking on this subject not long since to an English 
engineer, now home for a few months’ rest, who has had 
a great deal to do with South American railroads, he 
said: ‘‘I have worked both English and American 
engines. In one way the English engine is far the 
better machine; it does not wear out so quickly as the 
American engine. But I have almost always had to 
make alterations, such as giving more play in axle-boxes. 
It requires more careful handling than the American 
engine. The lubricating arrangements, details of axle- 
boxes, and so on, are too complicated. But the worst thing 
about it is that it racks the road as compared with the 
American engine. The last wears out much sooner than 
the English locomotive, but it costs less money; and it 
is really a matter of no importance whether an engine 
lasts five or ten years. Let posterity take care of itself.” 
We have every reason to think that all this is well known 
in Great Britain now, and that engines are built for the 
Colonies which leave nothing to be desired. But the 
evil influence of the past has not yet been forgotten, and 
the colonial demand does not appear to be promising 
enough to induce capitalists who understand the facts 
to invest money in new locomotive engine works. 


THE PROPOSED THAMES TUNNEL. 


Ir is announced that the London County Council has 
decided to construct a tunnel under the Thames from Shad- 
wellto Rotherhithe, to supply the much-needed communi- 
cation between these populous districts. The cost is esti- 
mated at about 2} millions for a tunnel of the same incon- 
venient and inefficient kind as has lately been constructed 
at Blackwall, namely, with long approach gradients of 1 in 
34, with a carriage way only 17ft. wide and two footpaths 
each 4ft. 2in. wide. The length and narrowness of the 
tunnel not only greatly restrict the accommodation for 
traffic, but involve unpleasant echoing noises. In short, 
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the designation of ‘‘a mere rat-hole"’ hardly exaggerates 
the gloomy insufficiency of what should be one of the 
most important and commodious of highways. These 
restrictions are practically unavoidable in the construction 
of a tunnel at Shadwell, because the same conditions pre- 
vail as at Blackwall, rendering difficult any wider excava- 
tion, and because easier gradients would render necessary 
even longer and more costly approaches than those pro- 
posed. A bridge could be me with the following ad- 
vantages :—(1) A roadway and two footpaths of ample 
width equal to those of Westminster Bridge, and capable of 
taking a double tramway line as well as ordinary traffic. 
(2) Level approaches, with easy side access from the 
roads and streets adjoining the river, instead of, as in the 
case of the tunnel, the traffic being obliged to enter the 
approaches half a mile inland from the river. (3) Ample 
headway below the bridge for passing vessels without the 
necessity for any opening spans to restrict the traflic 
over the bridge, and a freedom from the mid-channel 
piers, which, in the case of the Tower Bridge, diminish 
the waterway and impede navigation. 

The traffic over such a bridge would obviously have to 
be managed in a special way to meet the necessities of 
the case, but the expense of this would be fully provided 
by a saving of at least halfa million pounds in the cost of 
a bridge instead of a tunnel, the interest on this sum at 
the rate of 2} per cent. per annum being equal to £250 
per week. Besides this, there would be a distinct money 
saving, equal probably to another £250 per week, to the 
users of the bridge in the easier haulage of traffic, the 
avoidance of climbing the long approaches for foot pas- 
sengers, and by the unrestrained passage for tramcars 
and cattle. Has the Bridge Committee of the County 
Council taken the pains to ascertain from those who send 
road traffic through the Blackwall Tunnel how far their 
loads are restricted or their haulage increased by the 
severe gradients? Have they measured the incon- 
venience which will be occasioned to the busy traders on 
the banks of the river at Shadwell and Rotherhithe who 
can only gain access to the proposed tunnel by a détour 
of half a mile? Have they elicited the opinions of the 
foot passengers who traverse the Blackwall Tunnel con- 
cerning the long and wearisome approach roads ? 

It may be urged, that the suggestions here made are 
impracticable. Why? What steps have been taken to 
obtain any better po of the problem than the tunnel 
affords? Like their predecessors the Metropolitan Board 
of Works, and like their neighbours the City Corporation, 
who have controlled the river within the City limits, no 
outsiders have been allowed to intrude in any of the 
official projects for river crossings that have occupied 
public attention during the last thirty years. However 
able may be the engineering staff of the County Council, 
or those who advise them, surely they cannot be held to 
concentrate in themselves all the wisdom that the world’s 
engineers afford. And if so, why should not this wider 
range of talent be made available for something that the 
world’s metropolis requires? Complaints have recently 
been made that the designs for the new Vauxhall Bridge 
have not sufficient merit for so important a site. Is it 
not alleged as a reason for this that little or no attempt 
has been made to enlist the aid of skilled architects outside 
the Council office? How comes it that the Tower Bridge 
—whatever its monumental display—obstructs the river 
unnecessarily, and makes no provision for future growth 
of road and railway traffic? Was it not because Parlia- 
ment, as a sop to the City, and to stop at last the per- 
sistent opposition of the Corporation to the projects of 
the Metropolitan Board of Works, stipulated that the 
City alone should build the bridge, and we have had in 
consequence to be content with the best that Guildhall 
and the late City architect could give? For it was he 
who was entirely responsible for the present bascule 
bridge, though he had the good sense to obtain able 
assistance in carrying out his idea. Why have we the 
costly Blackwall Tunnel instead of a commodious cross- 
ing? Because the County Council would let nobody else 
interfere. Objections are being made to excessive muni- 
cipal trading, and a Committee of Parliament is being 
appointed to investigate the proper limits of Corporation 
activity. There was a leading article on the subject in 
Tue Encrngrr for March 10th. In that article a 
recent Bill for the transmission of electric energy was 
referred to. The objects of that proposal had been 
approved bya joint Committee of both Houses of Parlia- 
ment; but when the Bill itself came before the House 
of Commons a few weeks ago, it was refused a second 
reading because the Society of Corporation Officials in 
Great Britain tg! up all the town clerks throughout 
the country, and through them their local members of 
Parliament, to vote against it, not on its merits, but 
because if it got into Committee it would probably pass 
and endanger the monopoly of Corporation officials in all 
local public works. So now the Shadwell-Rotherhithe 
Tunnel is to be constructed under similar auspices. 

What is the remedy? It is that the London County 
Council shall spend £100 in printing plans and sections 
of the site, with a description of the local circumstances 
and necessities, and let these particulars be sold to all 
comers at the cost price of printing. Let the Council 
offer some reward or inducement to engineers from what- 
ever country to propound designs and ideas, and let 
further discussion of the matter be postponed for six 
months till these are forthcoming. 


CONDENSERS IN THE NAVY. 


Tue fact that her Majesty’s third-class cruiser Pegasus 
recently broke down off Ushant and lay helpless for 
sixteen hours is not pleasant reading. She was built at 
Jarrow, and is comparatively quite a new ship. Her 
condensers leaked, it appears, and salt water found its 
way into the boilers, which are Reed’s patent, of the 
express type. Violent priming ensued, and until the 
condensers had been in some way repaired the ship, 
as we have said, was helpless. The ship returned 
to port, and it was found that the boilers needed 


overhauling. This is by no means the first time that 
condensers have given trouble in the Navy. Indeed, 
many years ago a ship of, as well as we remember, the 
Tourmaline class, broke down so repeatedly that the chief 
engineer committed suicide. In this case the tubes of 
the surface condenser persistently shifted out of the tube 
plates. Why was never made public. So long as the 
Scotch boiler was used a little leakage in a condenser did 
not do much harm. Some vigilance was needed to 
prevent the deposit of the salts of lime and magnesia to 
an injurious extent; but the leaks must have been very 
serious indeed that brought about the stoppage of the 
engines. The advent of the water-tube boiler has 
wrought a complete change, however. Although some 
types may be worked—Yarrow’s, for example—with salt 
water for a few hours, others are quite intolerant of it, 
and it is, therefore, indispensable that the condensers 
should be absolutely tight. 

When a condenser leaks the chances are thousands to 
one that a tube or tubes do not fit water-tight in the 
tube plates or that one or more is split. Pitting and 
corrosion of the tubes sometimes takes place, but very 
rarely. Asa rule, tubes may be reckoned upon to stand 
three years of hard work. We have seen some twenty 
years old and still serviceable. It is, however, a curious 
fact that if one tube goes in a condenser others are sure 
to follow, although itis impossible beforehand to detect any 
weakness. Asa rule, leaks occur at the tube ends, and are 
very troublesome, because itinvolves an hydraulic test to 
find out which tube or tubes are the culprits. There are 
three systems of packing tube ends for marine work. In 
one the tubes pass through compressed wood ferrules in 
the tube plates; in the second plan they pass through 
square section india-rubber rings let into recesses in the 
tube plate; and on the third plan they are fitted into 
little stuffing-boxes packed with tape or cotton wick, 
and provided with screwed glands. This latter plan is 
extremely costly, as may readily be imagined, and has 
no special advantage save one, namely, that the con- 
denser may be put out of use for long periods and yet 
will be found tight when wanted. The accuracy of this 
statement we are disposed to doubt, and in any case the 
same fact holds good of the india-rubber rings. Balancing 
all that can be said for and against each system, we 
arrive at the conclusion that the second method is the 
best of the three. When it has failed, the reason has 
been that the india-rubber packing rings did not fit or 
were of bad quality. Two rings must be used at each 
end, or in all four times as many rings as there are tubes. 
The rings are, as we have said, square in section, 
measuring about one-fourth of an inch each way. They 
must fit fairly tight on the tube when it is out of the 
condenser, and also fairly tight in the cell in the tube 
plate when there is no tube init. The idea that even if 
the rings are slack in the tube plate, the tube will force 
them out until they are tight, or that if they are slack on 
the tube the tube plate will contract them on the tube, 
is quite erroneous. No good work can be done on that 
principle. The rings must, in a word, be of the proper 
diameter inside and outside. An objection that aa to 
be urged against india-rubber packing was that the grease 
which found its way into the condenser would ruin the 
rubber; but this could only happen when the steam 
passed through the tubes. That plan, curiously enough, 
was followed in the Navy long after it had been given up 
as bad in the merchant service, and is one reason why 
stuffing-box packing enjoyed favour. In the present day, 
however, even in the Navy, the water is almost invari- 
ably passed through the tubes and the steam circulated 
outside them. 

The interdependence of the various portions of the 
extremely complex machine known as a ship of war is 
well illustrated by such an event as the breakdown of the 
Pegasus. Here we havea comparatively small quantity 
of sea water forcing its way into a place where it ought 
not to be, with the Baw 4 that the ship is wholly 
disabled for many hours. The neighbourhood of Ushant 
is certainly not the place that a sailor would select as 
pleasant and safe on a winter’s night for a ship with her 
engines disabled. If the boilers had been well-behaved, 
pe. ari no notice of the leaking condenser, the ship 
could have made for Plymouth without trouble, and with 
no risk. The facts as they stand go to show how small 
is the factor of safety about a warship. It is much to be 
regretted, we hold, that the precise particulars of break- 
downs in the Navy are never made public. There is an 
absurd idea current at the Admiralty that it would be 
contrary to service interests if the facts were made 
known. There will be, of course, a private inquiry, but 
such inquiries give us no confidence that measures will 
be taken to remedy defects in future. A failure such as 
that of the Pegasus may be due to one or more of many 
causes. If the facts were made public they might be 
discussed with manifest advantage, and engineering 
opinions elicited, which must be of value. Again, it 
might be shown that the failure was due to the parsi- 
monious Admiralty policy, which does not provide an 
adequate supply of engineers or artificers on board our 
ships. The vessels of her Majesty’s Navy are public 
property, and while we should be the first to deprecate 
the publication of anything like service secrets, we hold 
that the more fully and freely the performance of our 
ships as machines is discussed the greater is the proba- 
bility that defects will be eliminated and substantial im- 
provements effected. 

During the recent meeting of the Institution of Naval 
Architects Sir John Durston read a paper, of which we 
have published a long abstract. In the course of 
the discussion which followed, he was heartily thanked 
for the r. Thanks were in this case entirely out of 
place if t the Chief Engineer of the Navy was to be the 
recipient; but Sir John Durston in his private capacity 
fully deserved all that wassaid. The Admiralty possesses 
unrivalled and unlimited powers of adding to the world’s 
store of information, and such papers as that written by 
Sir John Durston should be regularly supplied to Parlia- 








ment in the shape of ‘ Blue-books,” or in some other 
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way; all the information that can be collected respecti 
the working of our ships of war ought to be made pub 
We do not believe that there is a sufficient staff available 
for the purpose of preparing these reports, and the result 
is that engineers have to rest content with such ser, 
information as can be had from papers read at Add 
intervals before technical bodies. This case of the 
Pegasus, for example, is no doubt full of information. 
but we venture to assert that nothing will be made public 
concerning it. ' 
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SUPPLY OF ELECTRIC POWER, 


As may perhaps be remembered, the Standing Order 
Committee of the House of Commons recently rejected “ 
being informal the Bills promoted for the establishment of 
large generating stations in Lancashire for the supply of 
electricity over considerable areas, whilst the Housa of 
Commons itself, mainly owing to the opposition organised } 
municipal corporations and other local authorities, declined 
by a large majority to assent to the second reading of the 
suspended Bill of the General Power Distribution Compan 
proposing to authorise the erection of a central station 2 
Warsop for the supply of light and power within a radius of 
twenty-five miles in Notts, Yookihie, and Lincolnshire 
Though the relegation of these important schemes to the 
background does not necessarily imply their being indefinitely 
shelved by the promoters, the fact must not be overlooked 
that a similar project, although on a less extensive scale, has 
already received the sanction of Parliament, and is now being 
gradually brought to maturity. This particular scheme 
which is that elaborated by the Midland Electric Corporation 
for Power Distribution, proposes theconstruction of a s enerat. 
ing station for lighting and power purposes in South Stafford. 
shire and East Worcestershire. The original idea of the com. 
pany was to supply an area swept by a radius of seven miles 
rom the border line of Tipton and West Bromwich, but jn 
consequence of the objections raised by some of the twenty-eight 
local authorities concerned, certain districts had to be aban. 
doned, thus curtailing the scope of the enterprise. Notwith. 
standing this, the localities over which the company will 
exercise powers already comprise Wednesbury, Bilston, 
Coseley, Darlaston, Heath Town, Rowley Regis, Sedgley, 
Short Heath, Tipton, Wednesfield, Willenhall, and Bentley, 
whilst similar arrangements have practically been made with 
four or five other districts. As the area thus set forth cop. 
tains a large number of works as probable customers, and a 
population approaching 260,000 persons, there is every 
prospect of the company being able to carry on extensive 
operations. A site for the central station has already been 
secured on the West Bromwich side of Tipton, and it is 
proposed to instal plant of 5000-horse power as a commence- 
ment, the available land being capable of providing for 
extensions up to a total of 40,000-horse power. It is intended 
to charge 6d. per unit for the first 100 hours of supply per 
quarter, and 3d. per unit for subsequent hours for lighting 
purposes, and 3d. per unit for the first 78 hours of supply per 
quarter for power purposes, and ‘825d. per unit after that 
amount; whilst for public ey current is offered at the low 
rate of 1°6d. ae unit, this being probably lower than in any 
other part of the country. These charges will commend 
themselves to the works’ owners and the local authorities, 
and may doubtless assist in bringing to a successful issue the 
negotiations now in progress, with a view to the inclusion in 
the scheme of the seven or eight districts which have hitherto 
withheld their consent. 


MACHINERY EMPLOYMENT AND ECONOMICAL OUTPUT. 


THE saving which can be effected in the conduct of iron 
and steel works, engineering shops, and mining and quarry- 
ing operations by the employment of machinery and 
mechanical methods generally in operations very frequently 
performed by manual labour is enormous. The change may 
sometimes involve the laying down of new works and an 
entire rejection of practices which have become almost 
revered by — of long usage. The capital outlay in such 
cases would necessarily be large, but the best authorities will 
be found to pronounce such expenditure well considered, and 
the truest economy. We feel confident that works proprietors 
are insufficiently alive to the importance of this subject, not- 
withstanding the attention it has lately attracted and the 
warnings we have had in the way of foreign competition, of 
the call for change which exists in many parts of the country. 
At a meeting of the Staffordshire Institute of Iron and Steel 
Managers a few days ago, some remarkable figures bearing 
upon the position were given. The president, Mr. H. Le 
Neve Foster, urged the importance of following the American 
practice of adopting mechanical methods in iron and steel 
production, mining and quarrying, to the fullest possible 
extent. Pig iron casting machines were now being employed 
at some of the North of England blast furnaces, which were 
effecting a saving of something like 2d. per ton, and pig 
breaking machines had been laid down with equally successful 
results. A saving of 2d. per ton on the pig iron produced 
throughout the country last year would mean an econcmy of 
£70,000. At Messrs. Bolckow, Vaughan, and Co.’s works, tip- 
ping gear, which had been erected in the steel blooming mills, 
had reduced the cost of labour from 1s. 2d. down to 2d. per ton 
on an output in one mill of 500 or 600 tons per turn of twelve 
hours. Thus the capital outlay was quickly paid over and 
over again. In illustration of the importance of further 
mechanical applications to the mining and quarrying 
industries, it was mentioned that a reduction of only 1d. per 
ton in the cost of limestone quarried last year would have 
represented a saving of £50,000, and a similar reduction on 
the cost of the coal raised in the country would have meant a 
saving of over £100,000. The Belgian and German, as well as 
the American iron and steel masters, have of late set some 
marvellous examples to this country of the economies to 
be effected by promptly discarding obsolete machinery and 
substituting machine for hand labour wherever possible. 
It is by these means, indeed, more than by any others that the 
German and continental iron and steel trades have established 
themselves in the position they hold to-day. Every additional 
inquiry goes to show the increasing responsibility which is 
laid upon English works proprietors to take similar steps. 
Recent dividend-earning records of some of our most success- 
ful industrial companies prove that the policy pays. 


IRON TRADE WAGES. 


No one can say that labour at the ironworks is not 








obtaining its full share of the trade revival. A 74 per cent. 
advanee in the North of England since the beginning of 
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imi vance in Staffordshire and the Midlands 

1898, ey 77 is certainly a respectable amount. 
—_ this is what has taken place. By reason of the 
= tant’s returns just declared in the two districts men- 
— the men in each centre receive an additional rise of 
gg ‘° ton for puddlers, and 2$ per cent. for millmen, 
> in the a te the totals first given, Puddlers 
= aig the Midian s now become 8s. 3d. per ton, and a 
a veportionate figure in the North of England. There is, 
Loeever this difference between the two parts of the 
i dom—and it is an important one in judging of the 
ih condition of the iron trade—that while in the North 
- advances in wages have b2en fully earned, in Staffordshire 
: d the Midlands they have been granted mainly as a sort of 
honorarium. The position is peculiar. It arises in this 
vay. The net average selling prices of iron rails, plates, 
be and angles, officially ascertained every two months in 
connection with the Cleveland manufactured iron trade, have 
shown such substantial advances that ea by the terms of 
the sliding scale the ironworkers have become entitled to the 
three several wages increases, making 74 cent. in all, which 
they have received. The Cleveland returns, for example, for 
the last four months have been the most satisfactory that have 
been issued for several years, the average of last September 
and October having gone up from £5 6s. 5d. to £5 13s. 2d. for 
January and February, or @ rise of no less than 6s. 9d. per 
ton. In the Midlands, on the contrary, neither the November 
and December declaration, nor the one now made, showed 
such an advance in the average prices as to legitimately 
carry a wages advance. The earlier ascertainment was an 
advance of 4s. 7d. on the net average, and the one just 
declared is a further improvement of 1s. 8d., but both were 
insufficient separately to entitle the ironworkers to higher 
remuneration, and the ironmasters have only given the wages 
increases to maintain the customary relation between wages 
in the North and in Staffordshire, and to prevent a migration 


of the men from one district to the other. Happily the out-- 


ut of ironin both parts of the kingdom keeps up well. In 
the Middlesbrough centre the sales for the last two months 
have been 25,382 tons against 23,118 tons in the corresponding 
two months of last year. It is eloquent, however, of the inroads 
which the steel industry has made upon iron that the pro- 
duction is not half what it was ten years ago, when the out- 
put stood at over 53,000 tons. Bars are still by far the 
largest product of the northern mills, and in returns now 
made figure for 13,000 tons. 








THE GLASGOW CORPORATION ELECTRIC 
TRAMWAYS. 
No, IL. 

Tue power station for the Springburn electric tramway 
route—which has also been made to serve the High-street 
branch subsequently opened—is situated at Keppoch-hill- 
road, a short distance from the Springburn terminus. Though 
not more than two miles away from the city end of the 
route, it is scarcely an ideal site for the purpose, in view 
especially of the projected extension of the High-street 
route, which reaches southwards to Govan-hill, about a mile 
beyond the present High-street terminus. The location was, 
however, in great measure predetermined by the fact that 
here the Corporation had stabling and car-housing accom- 
modation, which ‘easily lent itself to re-modelling to power- 
house and car-shed pu s. The premises are built of 
brick, and are capable of being readily extended. 

For furnishing steam to the plant the boiler-room has two 
Babcock and Wilcox water-tube boilers, Fig. 5, set in one 
battery, each having a capacity of 250-horses, with a heating 
surface of 2530 square feet, and a grate area of 51 square 
feet. Each boiler has two steam and water drums, 36in. 
diameter by 23ft. Tin. long. The boilers are made up of 
fourteen sections of 4in. tubes, each section being composed 
of eight tubes, and the sinuous headers of the sections being 
mild steel forgings. The working pressure is 175 1b. per 
square inch. The coal consumption per horse-power is given 
as 241b., and it is said that about 10 lb. of water are evaporated 
per lb. of coal. The fuel used is Scotch slack, and the stoking is 
done by Vicar’s automatic coking stokers. The chimney in 
connection with the boiler-house is 100ft. in height. 

The pumps for boiler feed are of the Blake-Knowles type. 
The water required for the boilers is obtained from the city’s 
water supply, which, as everyone is aware, comes from Loch 
Katrine. The absence of a natural water supply, or at least 
of an adequate and cheap enough supply for the ordinary 
condensation of the exhaust steam, is compensated for by 
the installation of a Worthington self-cooling condensing 
plant. This consists of a Worthington 1200 square feet surface 
condenser, capable of dealing with 10,000 Ib. of steam per hour. 
Duplex air and circulating pumps of the Worthington com- 
bined type, driven by compound steam cylinders, 6in. 
diameter high pressure, and Qin. low pressure, by 10in. 
stroke, are attached, these being arranged underneath the 
condenser, which is supported on columns, thus giving great 
economy of space. The steam from the engines exhausts 
into the condenser, the circulating water for which is drawn 
from a suction tank at the bottom of a Worthington cooling 
tower 12ft. diameter and 31ft. in height, situated at the boiler 
floor level in the outside yard. After its work of condensa- 
tion the heated circulating water is discharged by the con- 
denser pumps to the top of the water tower, in which it is 
again cooled for the further condensation of the exhaust 
steam. As this ae is carried on continuously, only a 
very small supply of circulating water is required. The 
shell of the cooling tower is constructed of steel throughout, 
and the cooling surface consists of eight layers of vitrified 
fire-clay pipes over which the hot circulating water is distri- 
buted. The water enters the tower at the side and top, 
passes along the central pipe, is delivered on the upper layer 
of tiling, and over the whole cross section of the tower, by a 
distributing device consisting of four pipes, which are caused 
to rotate about the central water pipe by the simple reaction 

of the jets of heated water issuing from one side of each 
pe, after the manner of a Barker’s mill. The cooling pipes 
reaking joint at each layer, a good distribution is obtained, 
and the water reaches the storage or suction tank at the 
bottom in a finely-divided and cool state. The cooling effect, 
it should be stated, is assisted by a Seymour fan 7ft. in 
diameter, placed at the base of the tower, and driven by a 
siree-cytinder Brotherhood engine, situated inside the engine- 

The cooling is, in fact, effected by three processes :—First, by 
radiation from the sides of the tower; secondly, the contact 
of cool air; and, thirdly, evaporation. This latter is by far 
the most important, as the evaporation of a pound of water 


a pound of steam to be condensed in the condenser. As 
quite a proportion of the cooling is done by the first two 
processes, the evaporation of water in the tower must be less 
than the water formed by steam condensed in the condenser. 
Consequently the supply of circulating water is constantly 
augmented, and requires no replenishing. The exhaust 
steam from the auxiliary engines is completely condensed in 
a suitable heater, the heat being transferred to the feed- 
water, returned to the boiler, and in this way all practically 
conserved, 

The engine-room, which measures 61ft. by 36ft. by 34ft. in 
height, contains three compound horizontal tandem engines 
erected on concrete 1ft. thick capstones, with brick foundations 
extending down to the floor of the basement in which the 





















































one-half the clearance space usual with Corliss valves. Being 
multiported only a small stroke is necessary to give full open- 
ing. They are driven by means of a toggle motion, and move 
intermittently, standing still when closed, and only require 
power to operate when open and relieved of the pressure of 
the steam. They thus give a rapid opening of port with a 
small amount of wear, and little power. The valve seats are 
separate from the cylinder, and movable. The cut-off valve 
operates when moving in an opposite direction, and gives a 
very rapid closing of the port. The valve gear, which is 
comprised of links and rockers, is so arranged that the cut-off 
takes place at the same point upon each end of the cylinders 
with any load. 

The frame of the engine is massive, and rests throughout 
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Fig. 4-GLASGOW ELECTRIC 


steam pipes, Worthington condenser, &c., are placed. These 
engines are of the McIntosh and Seymour make, the design 
of which has been developed in a great measure by their 
extensive use for driving direct-coupled generators in railway 
and lighting stations. They are of 300-brake horse-power, 
nominal load, but capable of working up to 450-brake horse- 
power, and have cylinders 1lin. and 24in. in diameter, with 
a stroke of 24in., and run ata speed of 200 revolutions per 
minute. They are regulated by a shaft governor mounted 
upon the main shaft, which actuates the cut-off valves by a 
simple and positive mechanism. The main valves, which 
are operated by fixed excentrics controlling the admission 
of steam, and opening and closing the exhaust, are of the 
gridiron type, which, although more costly to make than other 
common forms, has the great advantages of tightness and 





in this way carries off about 1000 units of heat, and enables 


small clearance space, requiring, it is claimed, only about 
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TRAMWAYS—POWER HOUSE 


| its entire length upon the foundations. The main bearings, 
having a length of about twice the diameter, are provided 
| With water-jacketed cylindrical shells, which can be revolved 
around and taken out by simply jacking up the shaft to 
| take the weight of the bearing. It is thus unnecessary to 
| disturb other parts of the engine—a feature of some advan- 
| tage when, as in this case, the dynamo armature is mounted 
on the engine shaft. The shaft, 10in. diameter, is made of a 
| piled and fagoted hammered iron forging, and both shait 
| and crank pin, which is of forged steel, have been forced into 
the crank disc by hydraulic pressure. The connecting-rod 
is of forged steel, and the crosshead, of the locomotive type, 
together with the crosshead pin, is made of one piece of open- 
hearth steel. The shaft governor, of the centrifugal type, 
having its parts associated with the fly-wheel spokes and rim, 
| consists of heavy weights, which vary the point of cut-off 
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by revolving the governor excentric upon the shaft, and is 
designed so that the centrifugal force of each weight is very 
great, making the governor exceedingly powerful. Theseforces 
are opposed ina direct and frictionless manner by a plate 
spring, through hardened steel pins resting in caps at each 
end, so that there is no friction or pressure due to these forces 
Dashpots are 
By changing 
the length of the pins between the centrifugal weights and 
spring—these pins being arranged to telescope for this pur- 
pose—the sensitiveness of the governor can be adjusted, and 


upon the pins upon which the weights turn. 
provided, which give stability to the governor. 
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Fig. E—SABCOCK AND WILCOX 
the speed is regulated by changing the weight of the bushings 
in the centrifugal weights. The governor, it is claimed, can 
be adjusted to give practically perfect regulation without any 
tendency whatever to race under a widely fluctuating load. 

Each engine is coupled direct to a 200-kilowatt—330 
amperes at 550 volts—generator of the Westinghouse Com- 
pany’s standard type. They have eight poles, slotted arma- 
tures, and are compound wound. In general design they 
consist of a circular yoke carrying eight inwardly-projecting 
pole pieces of laminated soft steel, the field castings being 
divided vertically, and set upon a guide plate. The field 
coils—shunt and series—are separately wound and removable 
at will. The series coils are composed of forged copper con- 
ductors of rectangular section. The armature core, consist- 
ing of punched discs of annealed steel held together between 
end plates, is built upon an iron spider, pressed and keyed 
upon the extended engine shaft with 80 tons pressure. It 
may be drawn off if necessary without in any way inter- 
fering with the permanent arrangement of the winding or of 
the commutator—which is also carried upon the spider. 
Ventilating spaces between the spider and armature core are 
so arranged as to allow a constant circulation of air through 
the commutator and winding when the machine is running. 
The winding is made from bars of drawn copper, and held 
in the slots of the core by means of retaining wedges of 
hard fibre, which can be pressed out should it be found neces- 
sary to remove any armature coil. The commutator bars are 
of hard rolled: copper, the segments being spaced by pre- 
pared mica of corresponding hardness, ensuring an extremely 
even wearing surface being presented tothe brush. The brushes 
are of carbon, and the holding mechanism is carried by 
brackets projecting from a ring concentric with and sup- 
ported by the field. This ring does not project over the 
commutator face, therefore the latter feature and the brushes 
are clear of obstructions, and may easily be inspected at any 
point. Adjustment of all the brushes simultaneously is 
effected by a hand-wheel rocker arrangement. The generators 
have, it is stated, a commercial efficiency, including excita- 
tion, of 94 per cent. The test required was that the 
machines should be run continuously for twenty-four hours at 
full load, and then for one half hour at 50 per cent. overload 
without injury or excessive rise in temperature or sparking 
at the brushes. The combined efficiency of engine and 
generator is given at 85 per cent. 

The switchboard, also supplied by the Westinghouse Com- 
pany, and consisting of white marble in eight panels, is 
situated at the side of the engine-house convenient for obser- 
vation. A gallery is erected at the back of the board, so that 
there is ample space and every facility for inspection. Of the 
eight panels three are for the generators, three appertain to 
the feeder cables, one is a load panel, and onea Board of Trade 
panel, with full equipment of necessary instruments. Thethree 
generator panels carry an ammeter, magnetic circuit breaker, 
two single-pole switches, and a rheostat—for regulating. The 
three feeder panels have an ammeter, circuit breaker, and 
single-pole switch. The load panel has a generator, volt meter 
—for paralleling—bus volt meter, station ammeter to show 
total current, and station recording ammeter. An important 
fitting on the switchboard is the Westinghouse automatic 
single-pole circuit breaker, which entirely avoids the use of a 
fuse of any kind for instantly opening the generator circuit in 
the event of an overload or short circuit on the line causing 
such an abnormal flow of current as would result in burning 
out the armature. By its means the circuit is instantly and 


automatically opened when the current exceeds the normal, 
and the inconvenience and unreliability too often attaching 
to the use of metal fuses are obviated. Each generator is 
also provided with a choking coil and Wurts lightning 
arrester, mounted at the back of the switchboard. 


The rolling stock comprises twenty-one single-deck two- 
bogie cars and six double-deck four-wheel truck cars, in all 
In Fig. 1, on page 143 of our impression 
for February 10th, we gave an illustration of one of the single- 
deck two-bogie cars, all of which have been constructed at 
the Coplawhill workshops of the Corporation from designs 
It will be seen at once 

that the arrangement of this class of car is somewhat novel. 
| There isaccommodation for as many as fifty passengers, com- 
prised in two compartments with a centre vestibule and side 
One of these compartments is provided with longi- 


| twenty-seven cars. 


prepared by the Corporation officials. 


doors. 





BOILER WITH VICKER’S STOKERS 


tudinal seats in the usual manner, and has fixed window 
sashes like any ordinary tramcar. The other compartment 
is provided with cross benches on each side, with a passage 
down the centre, and is used as a smoker. These cars, in 
accordance with the tendency to use long cars for city work, 
measure 33ft. Tin. in length overall, and 7ft. 94in. in height 
from the floor at the centre to the monitor roof. The body of 
the car is very strongly built, steel being used for the bottom 
frame and ash for the side and corner standards. The floor- 
ing is of pitch pine and the waist and rocker panels are of 
mahogany. The flooring consists of white wood covered 
with canvas outside and three-ply veneer inside. 

The bogies which carry the body of the car, constructed 


—t 


——:!1 
house No. 49, which are slow-speed, single-reduction encl 
railway motors of a tang Ne 35-horse power, and wane 
pended on the cross-bar principle to the inner axles of ‘t v4 
cars. The fields of these motors consist of two steel casti 9 
accurately fitted together with four inwardly-projectin iat 
nated steel poles, firmly held together and cast intoe “4 
The two halves are hinged on the opposite side of the 4 
and can easily be opened for inspection. The four field cake 
commutators, &c., are completely enclosed, but there ig i 
opening with a spring lid that permits inspection of the 
brushes. The two motors are thus completely closed jy, a i 
protected from dust and moisture, and all the interna] ye 
well as the external parts are thoroughly accessible and culty 
taken apart. They are capable of developing 50 per cent 
more than their rated capacity, without sparking or injurious 
heating. The axle gearing is all cast steel, and the pinion, 
| are the best hammered steel forgings, and the teeth of all 
| gearing are cut from the solid. 

Each car is provided with two No. 90 Westinghouse brak 
controllers of the series parallel type. The special feature ct 
this controller is an arrangement for utilising the motors as 
electric brakes. The motors are short-circuited throy h 
resistance, and are thus made to act as generators the 
current so generated being made to pass through graduated 
resistances. By increasing or decreasing the amount of 
resistance in the circuit, the braking action may be regulated 
at the will of the driver. Only one handle is required both 
for power and brake, the driver simply pushing the handle 
in one direction for driving the car ahead, and in the opposite 
direction—from the “ off” position—for brakeing. In addj. 
tion to the cortrollers, there is on one platform a standard 
switch and on the other an automatic switch cut-out. Both 
switches are within easy reach of the motor man. There jx 
also on each car a choking coil and lightning arrester, ang 
pedal sand-boxes are on each platform. For hauling a trailer 
car if required, Van Dorn couplers are fitted at each end of 
the car. An angle iron collision fender protects the ends of 
the car, and a wire cradle lifeguard is fitted in front of the 
wheels and at the side entrances. 

The six double-decked cars at present running will shortly 
be augmented by eighteen more, as this style of car is best 
| adapted to such excessive gradients as occur in the High. 
| street route, which are at places 1 in 14. The outside 
| accommodation also is a feature to which Glasgow citizens 

have become too well accustomed to permit of the supply of 
double deckers being limited. This style of car, in fact, is 
almost a duplicate, as respects body, of the ordinary horse 
traction cars now in use, and there seems no reason why 
| many of the latter should not be adapted to electric traction 
uses. Trucks of several types have been tried for the double. 
deck cars, including the ‘“ Peckham’’—Fig. 6—and the 
| ** Brill”? design, both of which will be most largely used for 
the cars hereafter to be provided. 

Prior to the inauguration of the electric system, the service 
| of horse cars on the Springburn route was on an average of 
two and a-half minutes throughout the day. The service 
is still practically the same, although the carrying capacity 
of the cars has been increased by 20 per cent. On Saturdays 
the service is a two minutes’ one. Fixed stopping places, 
about 200 yards apart, have been adopted, and the cars do 
not stop at other points—a regulation to which the Glasgow 
public seem to have some difficulty in conforming, 
| although, as exemplified in the case of other cities, the prin- 
| ciple is good, both for the efficiency of the service and for the 
public safety and convenience. Under these conditions the 
average speed, including stoppages, is about 64 miles per 
hour, the entire journey of about 24 miles taking about 
| twenty-three minutes. As to fares, the route is divided into 
| four halfpenny stages, the charge for three stages being a 

penny, and the fare for the whole distance three halfpence. 
| With respect to the matter of receipts and working cost of 
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“Tug Exomerr” 
Fig. 6—PECKHAM TRUCK FOR 


from the designs of the Corporation engineers, were built by the 
Metropolitan Railway Carriageand Wagon Company, Birming- 
ham, and lend themselves to easy running, the weight being 
doubly cushioned by spiral springs over each axle-box. In 
addition to the eight spiral springs—two for each axle-box— 
there are eight springs under each bolster beam, four at each 
side between the body of the car and the bogie truck frame. 
The car is thus carried on sixteen springs at each end, thirty- 
two in all, which ensures very smooth andeasy running. The 
wheels, 30in. in diameter, are of chilled iron, by Millar and 
Co., of Edinburgh. The wheel base of each bogie has been 
kept short—4ft.—the space between the axles enabling the 
motor to be mounted on the nose- suspension principle. 

Each car has two motors of the type known as Westing- 








SINGLE DECK ELECTRIC CARS 


the Electric Tramways, no thoroughly definite finding bas 
yet been arrived at, or, at least, presented to the Tramways 
Committee. Some information, however, conclusive so far 
as was then possible, was given in the course of a report by 
Mr. Young, the general manager, presented to the Committee 
about the end of December last. The Springburn route had 
then been in operation a little over ten weeks, and the report 
stated that “for the first few weeks, when the number of 
| electric cars was small, and the service novel, the receipts 
per car mile were abnormally high.” The drawings for the 
| whole period from October 13th to December 24th averaged 
| 16-0ld. per car mile. Taking the last five weeks, however, 
during which time it might safely be assumed that the receipts 
had reached their normal, the average was 14°88d. per cat 
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" corresponding five weeks of the year previous, 
i By phony the te cars were car od mile, but the 
for the route throughout the period from January Ist, 
1897 to October 8th, 1898, was 12°24d. per car mile. Taking 
the larger figure for the horse cars, the electric cars showed 
an increased revenue of 2°64d. per car mile. ; 
It was still rather soon, when Mr. Young reported, to give 
a definite figure as to the amount of working expenses under 
lectric traction, especially as the condensing plant had not 
till that time been in operation. After including a fair 
= for maintenance and renewals, it might be taken that 
the total working expenses would not exceed 64d. per car 
The average working expenses under horse traction 
might be taken at 84d. per car mile, although during the pre- 
vious financial year theamount worked out at slightly under the 
figure. This showed @ saving in working expenses for electric, 
as compared with horse, traction of at least 2d. per car mile. 
Mr, Young held that there was no doubt that even with the 
small power station at Springburn, when all the available 
power would be utilised—as it would be when the route to 
Govanhill was opened—a still larger saving would be effected. 
The result so far, the report concluded, had been an increased 
revenue of 2°64d.—say 24d.—per car mile, being a total gain 
of 4°64d.—say 4$d.—per car mile. This gain on the present 
mileage on the Springburn route—2°40 miles of double track 
—would amount to £10,000 per annum. 


mile. 








EARLY MARINE STEAM ENGINE CONSTRUC- 

TION IN THE UNITED STATES OF AMERICA.* 

By Mr. CHARLES H, Haswe_t, Member. 
Having essayed in a previous paper to give some reminiscences of 
the construction and operation of early steam engines and of steam 
navigation in the United States, it is proper that any omissions in 
the recital given should be supplement, in order that, as a record 
is undertaken, it should be made as full as knowledge and memory 
will permit. 

phe Stevens, of Hoboken, New Jersey, applied the parallel 
motion, invented by James Watt, of England, in 1784, to guide 
the piston-rod of an overhead or beam engine in the steamboat 

Phoenix ; in 1809 he patented slides and a crosshead to guide the 
piston-rod, and in 1817 his son, Robert L. Stevens, applied a cut- 
off to an engine by a camboard, and in 1825 he applied slides and 
a crosshead to the engine of the steamboat Trenton, connecting 
the crosshead to the beam by a rod with bifurcated ends ; which 
design, in a few years after, was improved by the use of two right- 
line rods, as now practised. 

Ferry boats, up to 1821, when the steamboat Hoboken was built, 
were constructed with twin hulls, a water-wheel operating between 
them ; and, with the exception of one boat on the North and one 
on the East River, they were driven by horses, and up to 1829 
were steered by a tiller directly, and, in the absence of an upper 
or awning deck, the helm was conned by a man on or at the side 
of a wheel-house. The pilots cf passenger boats, even those 
running hence to Albany, New Haven, and Providence, were not 
protected from the weather otherwise than by a temporary shield 
leading from the deck to their waist. All iron and copper bolts, 
nuts, and rivets were hand-made, the bilge and injection pipes 
were of lead, and the injection and discharge pipes without any 
side or bottom valve. 

In engines constructed prior to 1824, and even somewhat later, 
the steam and exhaust valves of condensing engines were so dis- 
proportionate to the volume of steam entering and exhausting, 
that it would be “ wire-drawn ” to an extent that generated a very 
discordant sound, professionally termed ‘‘ squealing.” 

In 1822 Robert L. Stevens largely increased the steam valves by 
assigning to the single one-third the diameter of the cylinder, and 
to the double beat a combined equivalent area. These latter were 
first introduced by him, in 1830, in the engine of the steamboat 
New Philadelphia, 

On the Hudson, Delaware, and like rivers, the landing of 
passengers from a steamboat, when the number did not exceed the 
convenient —— of a quarter-boat, was effected by the launch- 
ing of it, seating the passengers, and then by the attachment of a 
long line the boat was towed, and when the passengers were landed 
on the pier or bul&head of the landing, the boat was drawn back 
to the steamboat by the line leading over a drum on a water-wheel 
shaft, the speed of the steamboat being but partly arrested during 
the time of the landing, and not at all afterwards. 

1827.—It was not until this year that there was either a dry 
dock or a marine railway, in or on which a vessel’s bottom could 
be cleaned of barnacles, breamed, or metalled. Consequently, 
when any one of such operations became necessary the hold of the 
vessel was first discharged, and large blocks and falls were led from 
her tops to a pier or bulkhead at low water, and set taut. Then, 
as the tide rose, her outer side and bottom would be exposed, 
and the opportunity for all the operations required would be 
afforded. 

1830.—Up to this period, green-sand castings were generally so 

very rough that epee | and pickling of their outer surfaces 
were necessary to remove the indurated or vitrified sand. 
__ In 1837 a condensing steam engine was designed and constructed 
in the United States Navy Yard, Brooklyn, having a cylinder 4in. 
by 12in., with a horizontal fire, tubular boiler, and water-wheels 
3°5ft. in diameter by Sin. face, which was put in the gig of a sloop 
of war lengthened to 35ft., and this was the first successful essay 
of the practical application of a steam engine to a launch ; speed 
8°5 miles per hour. } 

1839.—Francis B. Stevens, of Hoboken, N.J., designed the 
cutting-off of steam by the addition of a second eccentric and 
yo shaft, and in 1840 successfully applied it to the steamboat 

pany, 

On May 20th, 1842, Frederick E. Sickles, of New York, U.S., 
de-igned and patented an “Apparatus for lifting and regulating 
the closing of the valves of steam engines,” a cut-off, termed and 
known as the ‘drop valve.” The design was that of disengaging 
the stem of the steam valve—when vertical—at any assigned point 
of expansion of the steam, and the operation, whilst effective, was 
primarily attended with the difficulty of the arrest of the valve 
in its descent under the pressure of the steam bearing upon it, 
and of the moderating of the resulting impact of it in its seat ; 
it was gradually and finally effected by the operation of a small 
piston in a closed cylinder, the confined dir in it acting as a cushion. 
So perfect was the opvration of this instrument, that in the con- 
struction of the engine of the U.S, steamer Water Witch, the 
throttle valve in the steam pipe was dispensed with, as the cut-off 
— ey operated even at the initial point of the stroke of the 
piston. 

In 1842 Edwin A. Stevens, of Hoboken, New Jersey, designed, 
patented, and operated a closed fire-room in the steamboat Rainbow, 
supplied with air by a fan blower located externally, and in 1845 
the system was introduced in the U.S. steamer Mississippi. | 

In 1842 Captain John Ericsson designed the application of screw 
propeller blades to the sides of a steamboat, like to a side wheel 
with diagonal blades, operating them with two independent steam 
engines constructed for a high pressure and many revolutions. 
The result was not satisfactory, and the boilers were replaced with 
others of greater capacity, designed for a greater pressure, But 
the application of propeller blades was a disappointment ; the 
engines and wheels-were removed and replaced with an ordinary 
vertical beam engine and water-wheels with radial blades. 

In 1844 zine was for the first time laid in the bottom of a vessel 


* Read at the Fortieth Session of the Institution of Naval Architects. 
t Under the direction of the writer. 








—in the U.S. propeller steamer Legare—with a view to arrest the 
oxidation of the plates by the consumption of the zinc, and so 
successfully did the ue operate, that in 1847 it was applied 
to the boilers of the U.S, steamer Princeton. } 

1844.—July 24th. Henry R. Worthington, of New York, 
designed and patented the independent steam, fire, and bilge pump 
ra in 1859 the duplex valve motor. 

On Ju M 22nd, 1846, Francis B, Stevens filed a caveat in the 
Patent-office at Washington, U.S,, embracing his design of pro- 
jecting atmospheric air under the wetted surface of the bottom of 
a vessel in motion, to diminish that portion of the resistance of a 
vessel commonly termed the friction of the wetted surface. In 
1847, after experiments were made on the Delaware and Raritan 
Canal by towing models and boats by a locomotive running on a 
track at its edge, a joint patent for the design was obtained by him 
and his uncle, Robert L. Stevens, in the United States, England, 
and France ; and in 1848 and 1849 they designed and directed the 
construction of the steamboat John Neilson, to which the elements 
of the pateut were —— In operation the application increased 
the speed of the vessel. 

1848,—-Frederick E. Sickles designed the first application of a 
steam engine to the rudder of a vessel, and pcenaler = introduced 
it in operation. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) . 





THE LIQUID AIR PROBLEM. 


Sir,—-In the April number of the Strand Mayazine there is a 
very remarkable article, fully illustrated, concerning liquid air. 
It ostensibly setsforth the work being done by an American, a Mr. 
Trippler. e have an account of various experiments performed 
with liquid air, and Mr. Trippler shows a small engine run by it. 
The theory advanced is not far removed from that of the zero 
engine, which was at one time a good deal talked about. All this 
might be passed over, but I come now to a statement that an 
engine driven by liquid air can produce a good deal more liquid 
air than it requires to work it. About five parts of liquid air 
vaporising and driving an engine will produce nine parts of liquid 
air. Here we have perpetual motion with a vengeance. 

Now, it is very easy to say that all this is a delusion ; that we 
can get nothing in the way of power for nothing. But we want 
something more in this case than mere assertion, and, with all due 
deference to scientific men, I am bold enough to say that if people 
are misled in the States, a very grave responsibility wil! attach to 
Dr. Linde, Mr. Hampson, Professor Dewar, and some others. 

Up to the present moment no rational or satisfactory explana- 
tion of the method of producing liquid air by what is known as 
Joule’s effect has been published, and, until it is, any one may say 
what he pleases without fear of contradiction concerning the 
thermodynamics of liquid air, 

Let us look at the facts. We have a machine which is most 
carefully lagged and protected to prevent heat from getting into 
it. Itis surrounded by an atmosphere much warmer than itself. 
It is absolutely impossible, on all the received laws of thermo- 
dynamics, for energy to escape from the apparatus, We employ a 
steam engine to compress air, and so im energy to a body of 
air circulating inside the machine. e send, that is to say, 
energy into an apparatus from which energy cannot possibly 
escape, and yet we produce liquid air. What has become of the 
energy of the steam engine used by Mr. Hampson ! 

We are told that the lowering of temperature is due entirely to 
‘* Joule’s effect,” but this does not belp us in any way. 

Let us assume that the thermal energy in one of Mr. Hampson’s 
machines is 10,000 B.T.U. when he begins pumping. In two hours 
the —— has, so far, cooled down that it is making liquid 
air. There are now 8000 thermal units in the apparatus, hat 
has become of the other 2000? These figures are, of course, quite 
imaginary. I do not know, nor it would seem does any one else, 
what the latent heat of air is. 

I am quite familiar with the normal explanation. Some mole- 
cular action has taken place, which represents a loss of heat energy. 
This is mere words. I have read, I think, all that has been written 
on the subject, and I am not a bit nearer a solution of the difficulty, 
or an explanation of what has taken place. 

The ordinary cold air machines of Linde, Giffard, and many others, 
act on quite easily understood principles. The air at normal 
temperature in the machine cannot part with its heat energy, 
because its temperature being identical with that of the surround- 
ing atmosphere, no interchange can take place. This objection is 
met by compressing the air, and raising its temperature. It then 
parts with much of its heat to cold water. Then the air is com- 
pelled to do work in expanding, and so we get rid of energy and 

t a fallin temperature. But we have nothing analogous to this 
in the Linde and Hampson liquid air machines. 

As the process stands at present it is a scientific paradox, and 
it will remain so until the Joule effectisexplained. But paradoxes 
of this kind are very dangerous in the present day of speculation, 
and for this reason I beg you to let this letter appear in your 
columns, Perhaps it may induce some competent reader to give 
the world his views of and the meaning of Joule’s effect. In 
other words, an explanation of the cause of loss of heat when a 
gas flows through a porous plug. W. FISHER. 

Anerley, March 30th. 





ECONOMY TEST OF A UNIQUE FORM OF FEED PUMP. 


Sir,--My attention has just been called to Messrs. Weir’s letter, 
published in a recent issue of THE ENGINEER, referring to my 
paper on ‘‘ Economy Test of a Unique Form of Feed Pump,” as 
read before the American Society of Naval Architects and Marine 
Engineers, I dislike exceedingly to enter into a discussion with a 
rival concern, as such discussions are, to say the least, very 
unsatisfactory. 

I have always appreciated the record made by Messrs. Weir in 
trying to raise the standard of economy in steam pumps, and I should 
have thought that they would be the very ones to encourage any 
effort made to develop a system that could save coal in steam pump 
practice, as, for instance, in the compounding of the single direct- 
acting pump. While it is very evident that a single pump of the 
direct-acting type is much more economical than a simple duplex 
pump, there is no reason why we should not go a step further and 
compound, especially when securing so many additional advantages, 
as in the case of the cross-compound ‘simplex ” pump tested at 
Rugby. That arrangement of compound feed pump is certainly 
very unique, in that it provides for an auxiliary or spare pump 
within itself, so that if anything happens to one side of the pump 
the other side can be run independently—an impossibility with a 
duplex pump. It is also unique, inasmuch as it has no more 
cylinders than a simple duplex pump, and yet it is a compound 
pump without the usual complication due to pounding. In 









for the simple reason that the pump was not actually feeding a 
boiler, but simply discharging from an open pipe, through a 
partially closed throttle valve—which meant more or less fluctua- 
tion of the water pressure, and therefore difficulty in the correct 
reading of the water pressure gauges. The water cylinders were rot 
indicated. 

The steam cylinders were indicated by experts, and the con- 
densed steam carefully weighed ; while the power of the pump 
was quite small, and the steam supplied through a naked pipe, 
still the showing was remarkably , viz., about one-half of what 
would be required by a duplex pump of the single type, and about 
two-thirds for a pump of the single ty With properly covered 
steam pipes and steam-jacketed cylinders, { have seen moderate 
size compound pumps of the single type give as good as 40 lb. 
weight of steam per indicated horse-power per hour when running 
compound condensing, while in the larger units the economy was 
as _— ag Ib. s sacl 

essrs. Weir 8: of asingle pump giving an economy as g 

as 624 lb., and this is ee ible under the most favourable 
conditions. I doubt very much whether such a showing could be 
secured in regular practice where the piston speed runs low, 
which means increased cylinder condensation ; but even if such a 
showing was readily secured, it is very evident that the compound 
could do better by nearly 30 per cent, For reasons that are well 
known, we are able to secure greater economy by compounding a 
direct-acting pump than in the case of regular steam engines, and 
anything done to improve this system is a step in the right 
direction. 

As an illustration of what can be done by the compound system 
in every-day practice, I refer to the auxiliary pumps of the ferry 
boats Bremen, Hamburg, and Netherlands, plying between New 
York and the city of Hoboken. These pumps, according to 
reports of Professor J. E. Denton and Colonel E, A. Stevens, per- 
formed their work with 40 lb. weight of steam per indicated 
horse-power per hour, the pumps running at a speed of 100ft. to 
120ft. piston travel per minute, which they are able to do with 
perfect smoothness and quietness—a feature rarely found in 
ordinary direct-acting pumps of the single type. 

Regarding what Messrs. Weir have written about the low efti- 
ciency of the water cylinders of the Blake cross-compound 
simplex pumps tested at Rugby, I must say that the efficiency as 
shown was unsatisfactory. We have no trouble, however, in 
getting as high as 98 per cent. efficiency when the packing of our 
water pistons is properly adjusted. With ring packing as provided 
in these simplex feed pumps, there is no reason why the slip 
should be over 2 or 3 per cent., except that the attendant has not 
paid proper attention to the adjustment of the water pistons. 
Our competitors seem to forget that the object of my paper was to 
show what could be done by compounding a steam pump in the 
manner described, and that the water end of the machine is 
simply a matter of detail. 

In speaking of the amount of coal that would be used on a 
steamer of 30,000 indicated horse-power—which is to be the engine 
capacity of the Oceanic—I think Messrs. Weir made a slip in 
saying that 30 tons of coal would supply the steam that would be 
taken by the pumps on a voyage of 54 days. The records of tests 
on warships of different navies show that the average indicated 
horse-power of feed pumps is about half of one per cent. of the 
indicated horse-power of the engines. This would mean 150 
indicated horse-power for the feed pumps of the Oceanic. Now, 
as pump economy as good as 62} 1b., as s by 
Messrs. Weir, it would require nearly 70 tons of coal instead of 
30 tons, as stated in their letter; this being based on a boiler 
evaporation of, say, 8 lb. of water per pound of coal. 

To sum up the whole matter, I feel that it is only a question of 
time when Messrs. Weir will come round to our way of thinking, 
and will be offering a compound pump sooner or later. 

London, March 11th, F, MERIAM WHEELER. 





DOCKYARD FITTER APPRENTICES. 


Str,—Although ‘ Justice” condescends to give the dockyard 
apprentices a pat on the back, he states that the system under 
which they are trained “‘savours more of cramming than educa- 
tion.” It would prevent possible misunderstanding if “‘ Justice,” 
and others who use the term “‘cramming,” would explain precisely 
in what sense the word is used. If by ‘‘cramming” he means 
that the teachers of the dockyard apprentices give them the 
essential parts of their education without forcing upon them 
special fads, or leaving them to waste their time over the 
‘* padding ” of text-books, then there is nothing more to be said, 
for it is quite certain that such a system tends to the lasting 
benefit of the apprentices ; but if he means by ‘‘ cramming” that 
the apprentices are taught to learn like parrots without an intelli- 
gent grasp of the facts, or that they are taught hurriedly and 
imperfectly so that they cannot long retain what they have learnt, 
then he is not supported by facts, because it is admitted that the 
apprentices who are appointed to the Royal Naval Engineering 
College ‘“‘have the advantage of the engineer students,” not 
through the instruction they get at the College, but through the 
so-called ‘‘ cramming” they get before they go there. Now the 
success of ‘‘ cramming,” if, indeed, any success can follow such a 
pernicious and suicidal system, is merely transient ; but the 
thorough training which the apprentices receive stands by them 
all their life, and not only enables them to beat the engineer 
students, but qualifies them to hold their own amongst the 
brightest students of the science colleges, technical schools, &c., in 
all parts of the kingdom. 

Then again, why should ‘‘ Justice” hold such a very unjust and 
narrow view of human nature as to suppose that the chief idea of 
a teacher is his own aggrandisement’ Some of the teachers at 
the dockyard schools give up a great part of their own time for 
the sake of their pupils, not that exceptional success brings them 
any pecuniary advantages, but they have the satisfaction which 
comes from duty well done and the respect of their pupils, as well 
as the approval of all well-informed and disinterested critics, so 
they can afford to despise any taunt such as that of ‘‘ Justice” in 
reference to the ‘udos, 

The faults of the examination system in vogue in all our schools 
and colleges are, of course, well known, but a better system has 
yet to be devised, and, with all its faults, the present system is 
far preferable to one in which money and influence remove the 
necessity for ability and energy. 

As to the alleged injustice to the engineer students, none of 
them have ever been dismissed from the service to make room for 
an apprentice, and surely the little nibble of ‘‘ hay” which falls 
to the lot of the apprentices cannot inflict any real loss on the 
‘‘manger” which the engineer students wish to keep so ex- 
clusive. 

It is laughable that some two hundred students should be dis- 
heartened and lose interest in their education because one appren- 
tice is occasionally sent amongst them to compete with them. 
The more plucky and sensible course would be to strive to beat each 
solitary “‘interloper” on his own ground, instead of bemoaning his 





other words, it has all the advantages of a duplex pump in the 
matter of smooth and quiet running, with the additional advantages 
of saving much coal and the space that would be required for storing 
same, 

The simplex cross-compound pump referred to is also unique in 
the fact that it will make a full and honest stroke at any and all 
speeds—a feature rarely, if ever, found in duplex pumps, and 
quite infrequent in single pumps of the direct-acting type. 

Now, the object of my paper was to bring out the economical 
advantages of compounding, as in the case of this unique form of 
feed pump for sea-going vessels, and for that reason I confined 
myself to the indicated power of the steam cylinders. I paid 
little or no attention to the test of the water end of the pump, 





¢ Designed and directed by the writer. 


and attacking the system under which he is trained. 
But, of course, no one really believes that the engineer students 
give up work for the reason assigned ; indeed, quite recently, on 
the occasion of the distribution of prizes to the engineer students, 
some of the true reasons were stated, so that the sooner paltry 
excuses are abandoned, as well as this ridiculous £40 a year 
pride, the better it will be for the students and for the service. 
April 2nd, TEACHER. 








Tue projectile for the 13in. gun—the largest in the 
United States navy—is 34ft. long, and weighs 11001b. The pro- 
jectile travels 30ft. in the gun, and in that distance is set revolving 





at the speed of 75 revolutions per second. There are fifty-two 
| spiral grooves z$;in. deep in the bore. 
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POWER MOUSE 


Fiz. 2—PLAN, SECTION, AND ELEVATIONS OF ENLARGED POWER HOUSE 


THE WESTINGHOUSE ELECTRIC AND MANU-| screw shaft by means of the hand lever, and has its com-| lever. The bevel gearing of the jack-in-the-box then comes 
FACTURING COMPANY. pression cock open, commences to revolve. Fegan besa a | into play, and the direction of rotation of the propeller re- 

a F : Pare supply of oil to be given to the cylinder, and the production | versed. 
Pre ager as Wedbanonts make Gaee = of the firing spark which starts the motor. A spring within Deep gills or ribs are attached to the cylinder to carry 
burgh, and we are now enabled to give a plan, section, and the clutch causes the cord to be wound back into the groove | away the heat as much as possible, and an ingenious device is 
elavktions of the power-house for driving the works. Practi. "e@dy for the next start. When the motor is working it does | the placing over the top of the cylinder a cowl or wind sail. 
cally everything is done by electricity. There are at present | 8° entirely automatically, being so arranged that the exhaust | This has the effect of directing a current of air down between 
Baap a tesa. ; Y: P puts the requisite pressure in the fuel tank, so that only at | the ribs, which must have a considerable cooling effect, which 


six 500-horse power water-tube boilers installed, which supply | | wi 
. : . : will be greater the faster the motor goes, because then the 
steam to six combined engines and dynamos. The coaling | boat too would travel faster, and more air would be forced 





arrangements for these boilers are very complete; the coal | | | Cat Gue : 

is run in trucks right up from the railway to the level of the | a me. | into the cowl. 
top of the boilers. It is then tilted out into a shoot at one . t | 

end of the building, whence by means of a conveyor it can be 
taken up to the coal hoppers over the top of the boilers. The 
ashes are taken away in trucks which run on rails below the 
level of the stoking fioor. The electric machinery supplies 
both direct and alternating current, the three-phase system 
being largely employed. As already mentioned, two large 
gas engines, 250-horse power and 750-horse power, form pait 
of theequipment. The total length of the building, exclusive 
of the annexe for the larger gas engine, is 206ft., and its 
breadth 76ft. 2in. The chimney stacks are each 220ft. high. 














DOCKYARD NOTES. 


Tue Canopus has now get her funnels up, save that one 
yet lacks its top. They are somewhat peculiar these funnels, 
the after one being nearly twice the size of the fore funnel. 
It is oval in shape, and carries its greatest diameter athwart- 
ships ; the symmetry of the ship is not, therefore, destroyed 
so much as in the case of the torpedo gunboat Seagull. 
Presumably this huge after funnel is an alternative to three 
funnels, but three are likely to appear in the Formidable 
class. The funnels of the Canopus are noticeable for their 
——-. size, S gel tops — be ges remy above the 

LAUNCH MOTOR. ‘ Ms urnace bars. e ship has lofty masts, the high upper tops, 
= ss Fig. 2-STARTING ARRANGEMENT FOR LAUNCH MOTOR thous intended pope tac ge sietiorues only, have s sin- 

THis motor, which was on view at the recent Yachting first start has pressure to be put in this by hand. When gularly heavy appearance, yet the funnels look big despite 
Exhibition at the Royal Aquarium, Westminster, fitted toan running normally at, say, 1000 revolutions, the motor, which this. A further effect is to dwarf the visual height of free- 
18ft. launch, is manufactured by the Motor Carriage Supply | is of 1}-horse power, can propel an 18ft. launch at the rate board, and altogether the Canopus looks a good deal more 
Company. Fig. 1 of our illustration shows a side view of | of seven miles per hour. like a cruiser t a first-class battleship. Possibly the 
the general arrangements of the motor. It is fitted with| Ahead and astern motions are obtained by means of a Similitude to a cruiser does not end here; she certainly repre- 
Simms’ patent magneto-electric ignition gear. In this modification of the jack-in-the-box gear. Reference to our sents a most radical ideal. 
ignition device the spark for igniting the charge in the | illustration, Fig. 1 will show how this is manipulated. 

WE have not yet been on board the Canopus, nor in her 


cylinder is obtained from 
present incomplete state would such a visit be of much 














Section onA€A B. 














a magneto-electric machine £ $3 
of special construction, the $6 : service. We are, however, none the less looking forward to 
armature and et of “4 ke | an inspection at the earliest possible date in order to see how 


| she stands with regard to one very important and seldom 
| mentioned quality. We refer to room. A good many naval 
men feel a concealed preference for the Royal Sovereigns, 
despite the great superiority of the Majestics in the matter 

| of gun protection. The reason is that the Royal Sovereigns 
are singularly simple ships, while the Majestics are very 
)) - Ph complex. No one ever loses himself in the Royal Sovereigns; 
Pe Pereg 09 in the Majestics, till, at least, they have served some con- 


which are fixed. e elec- 
tric current is produced by 
a reciprocating movement 
imparted to a soft iron 
envelope surrounding the 
armature between it and 
the magnets, and the con- 






Relief Cock 











tact breaker within the 
combustion chamber of the | siderable time in them, the officers and crew are very apt to 
cylinder is so arranged that Insulated Wire | temporarily lose themselves. ‘‘ Whereabouts am I?” or 


| “ Which is the way to such and such a place?” is no unusual 


the circuit can be broken 
question in the Majestic class. It is the price of advance. 





lotor tae | Gear 
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and the spark obtained at 2 HES 

any part of the stroke, a |S) In war time, with a strange crew, it might be a very heavy 
the spark, however, always 3 x z price. So far as possible it is discounted by building the 
taking place when the ten- , < 3) Fp | ships in groups, and the nine Majestics are of only two 
sion of the current is at its Propeller Shaft aon ele jy | varieties. They are supposed, of course, to be all alike, be- 
greatest. It is well known AF ———| _rorwaro. | cause they look almost exactly alike. Actually, however, 
that with explosion engines Sree : “~~ | there is a good deal of difference between, say, the Majestic 


| Timing Gear | and the Cesar; and all roads do not lead to the same places 


a variation in the timing of 
| in both ships. 


the explosion of the gas 
means @ variation in the 
speed of the motor; it is, 
therefore, said to be possible 





| 
=_ | | In the Diadem there is a great deal of room, and these 
ee ae | i oa | ships obtain a great deal of naval admiration on that account. 
; | The interesting problem is will the Canopus class follow this 














by this arrangement to Se ae Pern ee eat So y on 
adjust the speed of the : Lttt | lead, or will they caricature the conditions that obtain in 
motor whilst working to Fig. 1-GENERAL ARRANGEMENTS OF LAUNCH MOTOR | the Majestics? 





anything between the 
maximum and minimum speed at which it is capable of run- _ When it is desired to go “ ahead,” the hand lever is pushed © We hear a good deal about the troubles afloat of naval 


ning. In this instance we understand that the speed of the forward. This causes the cone marked “ahead cone (2)” to | engineers just now, but the stoker seems the man in most 
motor can be varied between 300 and 120 revolutions per engage with the inside of the cone marked “ ahead cone (1),” pressing need of consideration, if what came out at a recent 
minute. By using electric firing, all risk of fire is, of course, which is keyed onthe motor shaft. “Ahead cone (2)”’isattached | inquest at Haslar Hospital is any criterion. A stoker died 
removed, for there is no naked flame. | to the jack-in-the-box, which is keyed to the propeller shaft | in the stokehold of the dredger No. 1 hopper, and the coroner 

The starting arrangement, which we illustrate in Fig. 2, andslides onit. The consequence is that the propeller revolves. | held an inquest. It came out that he had to do a shift of 
calls for some comment. It consists, as will be seen, of a | When it is desired that the motor should run free the hand | thirteen hours a day, with only half an hour interval. A 
sleeve clutch, which is free to revolve in one direction | lever is placed in the central position, and when one wishes | witness stated that deceased had never complained. “If he 
having regard to the axle on the motor, but in the other | to go astern it is drawn back, with the result that the two | hadn’t liked the job there were plenty of others who would 
direction revolves with it. Round this clutch a catgut cord | cones are separated, the cone marked ‘ahead cone (2)” being | be glad to take it.” ‘Natural causes” was the verdict, but 
is wound ina =~ ; on the cord being pulled smartly the | prevented from revolving by means of the brake block which | the jury added a rider to the effect that the hours seemed too 
motor, which has been previously disconnected from the | is pressed against it by a continuation of the big hand | long for astokehold. We think so too. 
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WORKMEN'S COMPENSATION CASES. 





meee rk Sheriff's Court.—Plaintiff, Fanny Callaghan ; 
ard i arigg Pm) Ad plaintiff was a farm servant girl 
defen bad’ been injured while assisting on a neighbouring farm 
whe fallow, where a steam thrashing machine had been hired 
a — The machine was used to prepare grain for sale, and 
for te re custom in the district for farmers to send their ser- 
> ~s assist a neighbour who has the thrashing machine on hire, 
beret was sent by defendant to Sornfallow to assist. She was not 
She her services by Coubrough, but by the defendant, her own 
loyer. Callaghan and another girl were stationed on the mill 
pr ‘on either side of the millman who fed the mill, their 
= “being to hand him the sheaves, which he put through an 
duty being © ihe mill. Plaintiff was directed to remain at the 
as 4K was stationed, and was warned of the danger of moving 
we In the temporary absence of the millman she attempted 
Pa step across the opening for the purpose of speaking to the 
ther girl, and in crossing the opening her foot slipped in, and was 
bs ht by the revolving drum, and her rignt leg was taken off 
one the knee. His Lordship found that she has thereby been 
rmanently disabled from following her avocation of farm ser- 
yant ; that the thrashing machine was properly constructed and 
tected, and was in good working order ; and that plaintiff hav- 
ee been injured by accident arising out of and in the course of 
io employment, the defendant, her employer, is liable to pay her 
compensation, His Lordship assessed the compensation at 6s, per 
week, commencing as at 28th November, 1898, and till the further 
orders of Court, and also allowed costs. ‘I'he Sheriff came to the 
conclusion that the thrashing mill, although movable, is a factory 
under the Act, and that although the general relationship of the 
plaintiff to defendant is that of a farm servant, yet at the time 
she was a factory worker, and therefore under the Act. She had 
for a very short time been a domestic servant, It had been taken 
into account that her wage included the right to board and lodg- 
ing, as well as # money payment. The plaintiff is at present in- 
capacitated for work, but may eventually find other employment. 
If circumstances change parties are to gu back to the Court ; mean- 
time, 6s. a week compensation was awarded. 





4th Murch.—Court of A ppeal.—Plaintiff, McNicholas; defendants, 
R. F. Dawson and Sons. This was the appeal of Mrs, McNicholas, 
a widow, from the decision of the County-court Judge of Bradford, 
sitting as arbitrator, who decided that the applicant's husband 
had not met with his death under circumstances that entitled her 
to compensation under the Act. The defendants were a firm of 
builders in whose employment the deceased man was on the day 
that the fatal accident occurred. The learned County-court Judge 
had decided in the respondents’ favour on the ground that he was 
not satisfied that the accident ‘‘ arose out of, and in the course of 
the employment” in which the workman was engaged by the firm. 
He was engaged to look after a steam engine, and had to attend 
also toa mortar tank, which the engine worked, This tank was 
outside but adjoining the engine shed. On the morning in ques- 
tion he called out to his mate—a labourer—to know if the tank 
was ready for the engine to be put in motion, and the reply came 
back, “All right.” A few minutes after the steam had been 
turned on the labourer heard a rattling noise, and rushing into the 
engine shed, saw what ap to be a bundle more than a man’s 
body being whirled round on the engine shaft. He stopped the 
engine, and was horrified to find the *‘ bundle” waa the mutilated 
body of his companion, The evidence of the labourer was the 
only evidence procurable as to the way in which McNicholas met 
with his death. Beside the door that gave access to the shed 
there was a little door at the opposite end. To get to it a man 
would have to pass under the engine shaft, which he could only do 
by crouching down, It was McNicholas’ duty after he had set 
the machinery at work to go outside the shed and attend to the 
filling of the mortar tank, and respondents’ foreman in his 
evidence said that strict orders had been given the men never to 
use the little door when ‘‘ steam was on.” 

Lord Justice RoMER: Do you say the defence was that the 
man was attempting to leave by this iittle door / 

Mr. MACKASKIE: That was a point taken, but I submit, even if 
proved—and there was no evidence either way—it would be 
immaterial, The man in charge of the engine had also to see that 
the engine-shed was ventilated properly, and this door was opened 
when the fire required more draught. 

For the defendants it was urged that the evidence left it absolutely 
uncertain whether the accident to McNicholas ‘‘ arose in or out of 
the work” that he was employed by the firm todo, They had got 
a judgment, and it was for the appellant to show by evidence of 
some sort that the County-court Judge was wrong in deciding there 
was not sufficient evidence to show what the unfortunate man was 
actually doing when he got entangled with the machinery. It 
was then argued that the work the man was engaged on was not 
work “‘on or about a building,” and the fact relied on that the 
steam engine was in a low shed that did not come within the defini- 
tion of ‘a factory.” 

It was also contented that the Act did not apply to accidents to 
workmen engaged under the circumstances of the present case, 

At the conclusion of the argument Lorp Justice A. L. SMITH, 
after stating the facts very tully, said: Could there be a doubt 
that if anyone were asked to say on these facts whether or no the 
deceased man met with his death by an accident arising out of or 
in the course of his employment with the respondents the answer 
would not be ‘‘ Yes”? The respondents had attempted to get out 
of their liability by saying that this was not a “‘ factory ’—that the 
man might have been attempting to leave the shed by the little 
door for his own purposes, and they relied on a case this Court 
decided not long ago, where a ticket collector met with an accident 
after his duty of collecting tickets was done. But in that case the 
County-court Judge found, as a fact, that the ticket collector had 
got on to the footboard to speak with a girl he knew in the carriage, 
that in hopping off the train as it moved out of the station the 
accident happened. There was no such finding in the case under 
consideration, The County-court Judge did not find the man had 
gone to the little door “‘ for his own pleasure.” The appeal would 
be allowed. Lorps Justices CoLLINs and Romer delivered judg- 
ba to a like effect. 

was announced that the parties had arranged what the amount 
of the claim should be if the appeal was successful, and judgment 
was asked for with costs there and below. 

The defendants asked that there might be a stay. The question 
was of the greatest importance to builders. - 

Lorp Justice A, L, SMiTH said they would not grant a stay, 
pe ty the appeal would be allowed with costs on the terms 
ed, 





6th March.—Court of Appeal.—Plaintiff, Hall; defendants, 
Snowdon, Hubbard, and Co, This was an application made by 
the defendants for security to be ordered for the -costs of appeal. 
The lad, who was only 13, had lost his action brought in the 
Bloomsbury County-court to obtain compensation for the loss of 
his father, and it was admitted that neither the lad nor his next 
friend, who obtained a livelihood as a warehouseman, had means 
to satisfy costs, 

‘ The Court directed that the plaintiff should give £15 security 
‘or the respondents’ costs as a condition of leave to appeal, 

Lorp Justice SMrri said it was frequently urged that the object 
“ this Act would be defeated if security for costs were enforced, 
_ the Legislature, while directing that appeals should come 
— from the County-court to the Appeal Court, had not inter- 
ered with the rule of that Court to order security to be given for 
Costs when the —— was obviously unable to the re- 

ndent’s costs should he fail in his appeal. In his judgment 
© proper course for an appellant workman who was unable to 





give the security for costs was to apply for leave to sue in forma 
pauperis, and to do that he must satisfy counsel that he had a 
reasonable chance of succeeding. 

Lorps Justices COLLINS and RoMER concurred. 





11th March.—Court of Appeal.—Plaintiff, Lowth ; defendant, 
Messrs, H. and W, Ibbotson. This was an appeal from the decision 
of the Judge of the Sheffield County-court. The facts admitted 
and proved were that on October 13th, 1898, the applicant sus- 
tained personal injuries in the course of his employment as carter 
for the respondents, who were millers at Sheffield. The accident 
happened a mile and a-half from the respondents’ factory, whilst 
the applicant was delivering sacks of flour taken from the respon- 
dents’ factory on their dray. The County-court Judge held that 
the employment was not on, in, or about a factory at the time of 
the accident within the meaning of Section 7 of the Workmen’s 
Compensation Act, and he adjudged that the applicant was not 
entitled to compensation, The applicant appealed. 

LorbD Justice A, L. SMITH said that the Wadeneice Cc 


Lorp Justice RoMER said he could not escape from the finding 
of the County-court Judge, though he might have arrived at 
another finding himself. He agreed with what was stated in the 
text-book from which Lord Justice Collins had read. 


11th March.—Queen’s Bench.—Plaintiff, Brown ; defendants, the 
Colchester Gas Company. This was an appeal from a decision of 
the County-court Judge at Colchester given in a proceeding under 
the Employers’ Liability Act. The plaintiff was a waterside 
labourer, and he and another man undertook to upload from a 
barge a number of casks of oil at five farthings a barrel, The 
captain of the barge, at the instance of the defendants’ managing 
man, supplied a windlass, hooks, and chains, and a wire rope. In 
the course of the unloading the rope broke, and the plaintiff and 
the two casks which were being lifted fell into the hold, and both 
the legs of the plaintiff were broken. Upon the conclusion of the 
evidence for the plaintiff, the County-court Judge non-suited him 
upon the ground that the plaintiff occupied the position of an 





tion Act had its limitations, though it conferred enormous benefit 
on employés at the expense of their masters. Section 7 said the 
Act should apply only to employment on, in, or about a railway, 
factory, &c. Here the employment at the time of the accident 
was a mile and a-half from the factory. Was that “about” the 
factory? He adhered to what he had said in ‘‘ Powell v. Brown” 
—188:!, 1 Q.B.,157—that the word ‘‘about ” meant thatthe employ- 
ment might be in close propinquity to the factory, and whether 
that was so in any particular case was a question of fact to be 
determined by the tribunal before which the claim came. The 
learned County-court Judge here found that what happened a 
mile and a-half from the factory did not happen about the factory. 
He thought the learned Judge was right. 
LorbDs JUSTICES COLLINS and RoMER concurred, 





11th March.—Court a Appeal. — Plaintiff, Mountain; defen- 
dants, Parr. This was an appeal from a decision of the Judge of 
the Nottingham County-court. The hearing of the workman’s 
claim to compensation in this case took place on November 15th, 
1898, before the County-court Judge sitting as an arbitrator under 
the Act, and an award was made in favour of the workman. On 
December 10th the employers gave notice of their intention to 
apply to the County-court Judge for a new trial. On the hear- 
ing of such application, on December 21st, it was cbjected on 
the part of the workman that the County-court Judge had no 
jurisdiction to entertain the question of a new trial. The County- 
court Judge thought that he had jurisdiction to entertain the 
application, but in the result he refused to allow a new trial. The 
—— appealed to the Court of Appeal. 

vounsel who appeared for the workman took a preliminary 
objection, 

The Court allowed the objection, and dismissed the appeal. 

Lorp Justice A. L, SmirH said he thought the point taken on 
behalf of the workman was a good point. The question was 
whether the County-court Judge had jurisdiction to entertain an 
application for a new trial. It was plain that the County-court 
Judge at the original hearing was sitting as an arbitrator, and 
as an arbitrator only. Section 1, Sub-section 3, of the Workmen’s 
Compensation Act said that if any question arose in any pro- 
ceedings under the Act as to the liability to pay compensa- 
tion under the Act—including any question as to whether 
the employment was one to which the Act applied—or as to the 
amount or duration of compensation under the Act, the question, 
if not settled by agreement, should, subject to the provisions of 
the first schedule to the Act, be settled by arbitration in accord- 
ance with the second schedule to the Act. The first schedule 
dealt with the scale and conditions of compensation. And in 
passing he might refer to Section 12 of that schedule, by which 
the arbitrator had jurisdiction to review any weekly payment. 
Then the second schedule was headed ‘‘ Arbitration.” Section 2 
said that in the absence of agreement the matter should be settled 
by the County-court Judge. Section 4 provided that the Arbitra- 
tion Act was not to apply, but the arbitrator might submit any 
question of law for the decision of the County-court Judge, and 
the decision of the Judge on any question of law, either on such 
submission or in any case where he himself settled the matter, 
should be final, unless either _ appealed within the prescribed 
time ; and the County-court Judge should for the purpose of the 
arbitration have the same powers of procuring the attendance of 
witnesses and the production of documents as if the claim for 
compensation had Som made by plaint in the County-court. 
Obviously the g of the tment was that a County-court 
Judge sitting to hear a case under this Act sat as an arbitrator. 
Now could an arbitrator grant a new trial of a case which he had 
heard? Clearly he had no power to do so, It was ed that 
Rules 24 and 64 gave the Fetes the same powers as if he were 
sitting not as an arbitrator. In his opinion those rules were 
intended to epply the powers to which they referred as far as they 
were applicable to arbitrators, and no further. The County-court 
Judge, therefore, had no power to grant a new trial, or to enter- 
tain an application for that purpose. 

Lorps Justices COLLINS and ROMER concurred, 


11th March.—Court of Appeal.—Plaintiff, Simmons ; defendants, 
Messrs. White Brothers. This was an appeal by the employers 
from the decision of the Judge of the Dartford County-court, 
The claim to compensation was made by the father and mother of 
a boy of the age of 14, who had been killed while engaged in 
shunting trucks at the appellants’ works. The question was 
whether the father and mother were ‘‘dependents” within the 
meaning of Section 1 of the first schedule to the Workmen’s 
Compensation Act. The County-court Judge had thought that 
the boy’s wages went into a common fund for the benefit of the 
family, and that they were sufficient to pay for his keep and leave 
a balance, and he found that upon the facts the parties were in 
part dependent upon the deceased, and he made an award accord- 
ingly. The employers appealed. 

In support of the appeal it was contended that the claimants 
had not shown themselves to be ‘‘ dependents” within the mean- 
ing of the Act. The learned Judge had, so to speak, misdirected 
himself by assuming that ‘‘ dep ts” included all those persons 
who could take the benefit of Lord Campbell’s Act. But that 
was not the right test. 

It was argued that it was not sufficient to show merely that the 
claimants derived some pecuniary advantage from the deceased ; 
it was necessary to show that they had had to rely on him for some 
of the necessanes of life. 

The Court dismissed the appeal. 

Lorp Justice A. L. SmirH said it could not be said that there 
was no evidence on which the County-court Judge could find that 
the parties were in part dependent on the deceased. 

Lorp Justice CoLLINS was of the same opinion. He could not 
say that the County-court Judge had misdirected himself. He 
found the a as to the meaning of the word ‘‘ depen- 
dent” in the book entitled ‘‘ Accidents to Workmen,” by Mr. 
Minton-Senhouse and Mr, Emery :—‘“‘ By the expression ‘ wholly 
or in part dependent’ a wide latitude is given to the arbitrator. 
It would be hopeless to attempt to lay down any rule of guidance, 
because every case would probably differ in some material circum- 
stance from almost every other. ‘‘ Dependent” probably means 
dependent.for the ordinary necessaries of life for a person of that 
class and position in life. Thus the financial and social position of 
the recipient of compensation would have to be taken into account. 
That which would make one person dependent upon another would 
in another case merely cause the one to receive benefit from the 
other. Each case must stand on its own merits and be decided as 
a question of fact by the arbitrator.” He would presume that the 
learned County-court Judge had read that passage and had adopted 
it. 














Pp t contractor, an not that of a servant of the defend- 
ants. It was submitted «n behalf of the appellant that the 
County-court Judge was w ong in so holding, and that he ought to 
have left the evidence to tne jury. It was held that the County- 
court Judge was wrong, and that there was evidence which the 
—— Judge ought to have left to the jury. The appeal was 
allowed. 


15th March.—Gateshead County-court,—Plaintiff, ‘Thomas Bow- 
man; defendants, the Bartley Iron Company. This was an action 
brought by the plaintiff, suing through his father, for compensa- 
tion foran injury to his arm sustained whiist following his employ- 
ment at the defendants’ colliery. Plaintiff, who was thirteen, said 
he had received the injury to his arm on October 8th, and that he 
had received compensation up to January 28th. Evidence was 
given to show that the boy was quite able to do light work, and 
that on January 28th he had been offered work as token boy at 
the same rate of wages as he was obtaining before. For the 
plaintiff it was urged th.t if he had accepted the job offered him, 
he might have been dis harged in a few weeks, with or without a 
reason. If it was held that under those circumstances he would 
not forfeit his right to compensation he would carry the matter no 
further. The Judge said the case raised a question of consider- 
able importance. It was admitted that the boy was seriously 
injured on October 8th, and was paid compensation to January 
28th, when employment was offered him, as was admitted, by his 
employer. That employment was refused on his behalf by his 
father ; and now the father claimed compensation from January 
28th to the present time, during which the boy had been doing 

thing. It d to him in the terms of the Act, and the 
admissions of fact, that the application could not succeed, because 
on January 28th the boy was, in the terms of Sub-section 2 of 
Schedule 1 of the Act, able to earn an average amount equal to 
the average amount of wages which he was éntitled to receive as 
compensation. He was offered work at’ the same wages, and it 
followed that the weekly payment should then have ceased. He 
ought to have gone to work, and there was no reason why he 
should not. It was as clear as anything could be clear under the 
Act that the matter might have been brought to Court if the boy 
had been dismissed for an insufficient reason. His Honour then 
dismissed the application. 








16th March.—Barnsley County - court.—Plaintiff, Hannah Pal- 
freyman ; defendant, James Smith, of Gawber. In this case the 
plaintiff, who was the widow of Richard Palfreyman, joiner, sued 
the defendant to recover £200, as the legal representative of her 
late husband, such sum being calculated on the average earnings 
of 33s, 4d. per week, earned by the deceased, in the employment 
of the said James Smith. The respondent’s workshop and factory 
was situated at Gawber, two miles away from Eldon-street, where 
deceased was working, and the point raised was: ‘‘ Does the em- 
ployment, being elsewhere than in a factory of the respondent, 
come within the terms of the Act?” Then the respondent further 
pointed out that Messrs, Porter, where deceased was working, 
were doing the joiners’ work, themselves providing the wood, and 
the respondent providing the men to do the work. The point was 
also raised: ‘‘ Was the respondent the deceased’s employer within 
the meaning of the Act, having regard to the arrangement between 
the respondent and Messrs. Porter!” The points raised were: 
‘* Did the accident happen in the course of his employment!” and 
‘‘Was the deceased guilty of serious and ful misconduct 
leading to the accident?” The second point was passed by his 
Honour with the remark that if the first held good the second was 
of no importance. On the first point, it was submitted that 
though the Court of Appeal had decided that a man working for 
his employer at a distance from the factory was not eutitled to an 
order, yet in this case the deceased was not working in the 
respondent’s factory, he was working in Mr. Porter's factory ; 
therefore, that decision did not apply, and the claim came within 
the meaning of the Act. It was argued against this that the 
decision did apply, and his Honour decided that deceased was 
employed away from his Leap om § and had no claim against his 
own employer. Whether he had a remedy against the occupier of 
the factory in which he was working was not before him. 





17th March. — Newcastle County-court.—Plaintiff, Eli Stevens ; 
defendant, the Cramlington Coal Company, Limited. This was a 
claim by the plaintiff, a miner, for compensation to the amount of 
£50 14s, in respect of the death of his son. The claim was based 
on the assumption that the lad, who was seventeen, would have 
remained at home till he was twenty-one, and have contributed 
during that time 6s. a week to the household expenses. It was 
argued that in reality the father was not dependent on the son. 
The Judge, after hearing the arguments, said that, looking at the 
case of Simmons v. White—an action on all fours with the present 
one, and which was decided.in the Court of Appeal on the 11th 
inst., as reported above—he must find that claimant was dependent 
on his son to the extent of about 5s, a week. The question had 
been raised as to whether real injury had not been sustained by 
the other members of the family and not plaintiff. Plaintiff, how- 
ever, was responsible for the children. He found for plaintiff £45, 
and costs, 





17th March—Newcastle County-court.—Plaintiff, R. E. McKenzie 
Coulson ; defendants, the Backworth Coal Company. ‘The plaintiff 
who was a hewer, applied for compensation at the rate of 15s. 4d. 
a week, during his incapacity, for injuries sustained on November 
8th, whilst firing a shot. Plaintiff stated that he had drilled a 
hole and was ‘‘stemming” the shot home when it exploded. He 
lost the sight of bis right eye, his left eye was seriously injured, 
and his face, head, arm, wrist, and left hand were seriously 


urned, 

It was alleged that the accident occurred because applicant wes 
guilty of wilful and serious misconduct. 

The applicant, however, stated that he took all the necessary 
precautions in preparing to fire the shot. He knew it was 
dangerous to force a cartridge into the hole, but he did not think 
he used unnecessary force. He never heard of the rule that no 
fence was to be used to press a cartridge in, 

Judgment for the claimant with costs. 


18th March.—Court of Appeal.—Plaintiff, Wood ; defendants, 
W. Walsh and Sons. When first this action was tried, the 
arbitrator had found in favour of the employer, and he submitted 
two points of law to the County-court Judge. One was whether 
the building was being repaired within the —s of the Act, 
and (2) if so, whether it was repair by means of olding within 











348 


THE ENGINEER 





APRIL 7, 1899 








the statute. That it was a building over 30ft. in height there 
could be no doubt. The employers in this were painters and 
decorators. They were engaged to paint the exterior of a building, 
and the work which was being done at the time of the accident 
was partly preparation of the outside surface and partly the paint- 
ing. The workmen were engaged either in cleaning down, in 
stopping holes, or in actual painting. There were three workmen 
engaged, and they had five or six ladders for the purpose of 
carrying out the work. The workman who was injured was stand- 
ing on a rung of a ladder, and was cleaning down the wall ; the 
rung broke, and the man fell and received injuries from which he 
afterwards died. The County-court Judge reversed the decision, 
and found for the plaintiff. The arbitrator had found that scaffold 
within the meaning of the Act had not been employed, and that 
there was no “‘ repair” being done, 

Lorp Justick A, L, SMITH, in giving judgment, said the man 
could not recover unless he fell while ‘ constructing” or 
‘* repairing ” a building by means of a scaffold. In this case the 
deceased was engaged in painting, but that, in his—the learned 
Judge’s—opinion, was not repairing or constructing according to the 
Act. He also pointed out that it was said the ladder was converted 
into a scaffold because there was a plank from it to a window-sill. 
That point, however, did not arise in this case because the deceased 
man fell from the ladder, and not from the board. The arbitrator 
was right, although his decision was reversed by the County-court 
Judge. Therefore the appeal should be allowed. The other 
Judges concurring, the appeal was allowed with costs. 





21st March.—Salyord.—Plaintiff, Arthur Mullinger ; defendants, 
Messrs. Andrew Knowles and Sons. This was an application, 
before Mr, Adshead Elliott, the arbitrator, by the plaintiff, who 
was a day-wage man, for compensation in respect of injuries 
received on October 6th last. The plaintiff was still confined to 
bed, and the arbitration was conducted in one of the wards of the 
hospital, the plaintiff being wheeled into the room in bed to give 
evidence. It was stated that on the evening of October 6th last 
plaintiff was requested by the fireman at the Wheatsheaf Colliery, 
where he was employed, to remain for two hours extra in order to 
fill three tank wagons with water, and attend to their being drawn 
up the engine brow by anengine. He had despatched two wagons, 
and was dealing with a third. He walked up the brow in front of 
it, when it stopped suddenly. He went to see what was the 
matter, when it started again suddenly. The applicant was 
unable to get out of the way, and was caught by the Sintiies bar, 
drawn over the wagon, and thrown down the brow, sustaining 
severe injuries to his back. 

It was urged in defence the applicant wilfully disregarded the 
colliery regulations in not giving a signal as he should have done, 
and thus, with nothing to justify it, put himself in a position of 
obvious danger. It was further stated that the applicant must 
have been riding on the wagon, because at the speed at which 
—— were drawn up the incline he could not have kept up with 
them. 

Counsel for the plaintiff said the evidence went to show that he 
had not been thrown off the wagon. In doing what it was ad- 
mitted was practised in the pit, viz., walking up the brow without 
ringing the bell, he urged that the applicant had not been 
guilty of wilful negligence. 

The arbitrator, in giving judgment, said he could not hold that 
the accident arose in the course of the applicant’s employment. 
There was no doubt, also, that he had not obeyed the rules in 
coming up the brow without first giving and receiving the signals 
clearly laid down in rule 95, The applicant admitted that he 
knew of the existence of the rule, and he also admitted that a 
notice relating to the giving of the signals was posted in the brow. 
The rules were made to prevent accident, and if the applicant in 
this case had not deliberately disobeyed them no accident would 
have happened. He held that the applicant by his conduct had 
deprived himself of the benefit of the Act. He was not prepared 
to go into the question as to whether the man was riding, but he 
= inclined to think that he was, The claim would be dismissed 
wi 
The arbitrator agreed that a case should be stated with a view 
to appeal to the County-court Judge. 





21st March.—Gloucester County-court.—Plaintiff, John O'Neill ; 
defendants, the Gloucester Railway Carriage and Wagon Works, 
The accident was sustained in the cutters of a planing machine at 
the wagon works, and the applicant had three fingers cut off. 
The wood he was rage was admittedly short, and the defence 
maintained that this work was forbidden by a verbal rule of the 
company, and consequently O’Neill was guilty of ‘‘serious and 
wilful misconduct.” His Honour held that this rule had not been 
proved, and that the balance of evidence was in the applicant’s 
favour, The company admitted that their factory was one within 
the meaning of the Act, but they also maintained that the circum- 
stances that O’Neill was doing work which was against the rule of 
the factory, placed him out of their employment. His Honour 
held that the defence failed on both points, and found that the 
accident arose out of, and in the course of his employment. In 
consideration of Sub-section 1 Board of Trade niedihe he agreed 
with the contention put forward by applicant’s counsel that inca- 
pacity for work meant incapacity for any kind of work, and not 
the kind of work in which the applicant was engaged at the time 
of the accident, and he thought he had power under Sub-section 
2 to take into consideration what a man in applicant’s condition 
might do if he tried, although it had not been proved that he had 
done anything since the accident. He therefore awarded damages 
at the rate of 6s. a week for life, the payments to begin one month 
from the date of the accident. 





21st March.—Newcastle County-court.—This was an application 
for compensation for injuries received through a fall of coal. His 
Honour said the applicant was clearly entitled to relief unless the 
defence established that the injury was received through serious 
and wilful misconduct. Misconduct was alleged by the defence, 
inasmuch as that plaintiff had broken a special rule by neglecting 
to sprag the coals, It had already been decided in the Court of 
Appeal that a breach of these rules was not necessarily serious and 
wilful misconduct. It was to be observed, however, with regard 
to this regulation that it was not a hard-and-fast rule of universal 
application, but only in _—_ where the sprag or props were 
required. Evidence had been given that applicant and his 
‘* marrow ” came to the conclusion that the place was safe before 
they began ‘‘ curving in,” but the evidence satisfied him that this 
was a place where sprags were required, that the rules relating 
thereto were in force, and that a breach of the rules was committed 
in omitting to insert a sprag or sprags so soon as enough curving had 
been done to allow of their insertion. The question, therefore, 
was, Was this neglect wilful misconduct? He was of opinion that 
it was. Where rules such as these were in force for the protection 
of life or limb, and in pursuance of an Act passed for the same 
object, it. would be disastrous, in his opinion, to permit a breach of 
them—to gloss over and excuse such as a mere error of judgment. 
The respondents had done all that the statute required of them 
to bring the rules to the notice of the men, and he had no doubt 
that the.rules were well known. The applicant’s duty was to sprag 
in accordance with the rule, and no room was left for the exercise 
of his private judgment. He did not believe in the plea of 
ignorance of the rules. If such existed it appeared to him to 
afford no answer, and, under the circumstances of the case, 
such ignorance could not be too strongly condemned. He therefore 
found for the respondents, and the application would be dismissed. 





AN interesting “sages under the Workmen’s Compensation Act has 
been satisfactorily settled by mutual agreement between the 
Master Spinners’ Federation and the Oldham Operative Spinners’ 


Association. Recent litigation over the working of the new Act 
is believed to have left in some doubt the question whether a 
spinner, for instance, leaving his work to assist another spinner, as 
is often necessary, would be entitled to receive compensation for 
any accident received under such circumstances, and a case 
recently arose where a spinner had his arm torn practically off 
whilst helping another spinner to fix a strap on a pulley, The 

int has been submitted to the Federation, who have agreed that 
In this and similar cases arising in the future compensation shall 
be paid “y if the injured workman had actually been following his 
own work, 





THE INSTITUTION OF CIVIL ENGINEERS. 


ALLOYS OF IRON AND NICKEL, 

At the ordinary meeting on Tuesday, March 28th, 1899, Mr. 
J. C. Hawkshaw, Member of Council, in the chair, the paper read 
was on ‘Alloys of Iron and Nickel,” by Mr. R. A. Hadfield, 
M. Inst. C.E. 

The paper dealt first with the physical data relating to 
nickel and iron; the preparation of the nickel-iron alloys and 
specimens ; the mechanical tests upon the various cast and forged 
specimens ; the comparison of mechanical tests upon previous 
alloys; the magnetic and electrical qualities ; and the thermal, 
welding, self-hardening, and corrosion tests. The second part 
dealt with general considerations regarding nickel steel and its 
uses ; and the third with the early history of nickel ; the early 
experiments in alloying nickel and iron ; meteoric iron ; compounds 
of nickel ; nickel ores and their mining ; and the extraction and 
treatment of nickel ores. The effect upon iron of ss 
increasing amounts of certain added foreign elements had already 
been investigated by the author in experiments upon the mechani- 
cal and physical properties of alloys of iron and manganese, 
silicon, aluminium, and chromium, both in the cast and forged con- 
ditions. In the puree’ paper were given the results of a similar 
investigation of the alloys of iron and nickel. In a research of 
this nature it was important to avoid, as far as possible, the 
disturbing influence of a second foreign element, especially carbon, 
and this had been done as far as possible. The addition of nickel, 
either by conferring greater homogeneity or by some particular 
combination with the iron or carbon present, or both, agony to 
confer properties upon the alloy equivalent to an annea! ing, or, if 
annealing be employed, to reduce the stress produced by forging, 
it did this even in the annealed material without injuring or 
seriously lowering the elastic limit. In this respect, therefore, its 
presence was of considerable practical utility. It would appear 
there was considerable room for improving the material of 
propeller shafts. As many as four large steamers were not long 
since disabled in this way in one week, and the annual record of 
fractures was startling in its magnitude, Was it possible that no 
stimulus could be found to make shipowners take measures to 
prevent the constantly-repeated failures of one of the vital organs 
of aship? A steel propeller shaft was not so good as an iron one, 
An extended use of nickel steel might be found to obviate the 
serious difficulty met with. The well-known Russian metallurgist, 
Chernoff, had stated that steel was composed of crystals of metallic 
iron cemented by carbide of iron, the result being that in the case 
of nickel-iron alloys the inter-crystalline spaces—a subject which 
had been fully and carefully investigated by Mr. T, Andrews, 
F.R.S., as regards ordinary steel—were much more completely 
filled, and the cohesion consequently rendered more powerful. 
The points of solidification of the cement and crystals were nearer, 
thus producing or maintaining a more intimate interweaving of 
the elements. In support of this theory might be cited the fact 
that without doubt nickel-iron alloys showed less tendency to 
segregation, which apparently showed that the combinations formed 
at high temperature were more intimately maintained when the 
alloy cooled and became solidified than was the case with ordi 
steel. That scientific evolution disregarded nationalities was well 
illustrated in the case of the metal nickel and its developments. 
The Swedish chemist Cronstedt, at work in his laboratory, con- 
ceived the idea that the deceptive Kupfer-Nickel was a metal 
containing a new element; from him it passed to other Swedish 
scientists, thence to those of German, French, and other nation- 
alities. Attempts had been made hy Faraday to artificially 

roduce meteoric iron, similar efforts were afterwards made in 

rance, Germany, and elsewhere. Apparently a period of 
inactivity followed, during which, however, first one and then 
another experimenter added facts to the general stock. 

Finally, as regards the metallurgy of nickel as applied to iron 
and steel, Marbeau, in France, applied the matter experimen- 
tally ; Schneider, in France, perfected its application to a number 
of purposes, chiefly armour plates; Riley Coms the manufac- 
ture to a practical issue in England; American and Canadian 
enterprise followed in the perfecting of cheaper methods of pro- 
ducing nickel, and a new produce—nickel steel—appeared. It 
had taken about 125 years to arrive at the e reached to-day. 
No one person, no one nationality, could lay claim to its discovery, 
to its inception. If a chart were constructed on genealogical lines, 
how much would be seen to have sprung from the laboratory ex- 
periments by Cronstedt? But, if it were — long before the 
work of the Swede would be discovered the early workers of the 
old world in China and Japan, about whose works dates and facts 
were inaccessible. Apparently, to modern ideas, mention of 
nickel appeared to have struggled into existence between the 
years 1600. and 1700, but the metal must have been well known, 
not merely centuries, but almost thousands of years earlier, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

The armour-plate situation,—Some time ago the idea gained 
ground that manufacturers of armour plate for the warships were 
charging the Government an exorbitant price. Demands were 
made for the establishment of a Government armour-plate factory, 
and in 1897 the Secretary of the Navy appointed a Commission to 
investigate the matter. The result showed that the prices were 
not excessive, owing to the fact that it was a comparatively new 
industry, and that the manufacturers had had to make enormous 
expenditures for their plant. A new plant would cost about 
£300,000, and as the demand would be fluctuating, it would be 
difficult to keep the men, methods, and machinery at the highest 
degree of efficiency, especially as there would not be the incentive 
of commercial competition. The price was then set by law at £80 
per tonasa maximum. Recently the ‘‘improved Harvey ” system 
of hardening armour has been perfected and adopted here, by 
which a 12in. plate is made equivalent to a 164in. plate treated by 
the former process, This would effect a great saving in weight and 
displacement, but the American manufacturers demanded £1 
per ton, including the royalty of £9 per ton. As this was above 
the limit allowed, the matter had to be submitted to Congress, 
The Senate approved a Bill raising the maximum price to £89 
per ton, and providing that if the plate could be purchased at this 
price an appropriation of £400, should be made for a Govern- 
ment plant. This, however, would only have enabled the 
Government to make the ordinary plate, the new process being a 
secret. The Bill was not passed, however, until the maximum 
price had been cut down to £60, and the provision for a Govern- 
ment plant was struck out. Itis doubtfulif the manufacturers will 
agree to sell at such a price, and if they do accept it, it will be for 
an inferior grade of plate, which may not be acceptable to the 
Navy Department. The former controversy seriously delayed the 
work on ships which would otherwise have been available during 
the Spanish war, and it is probable that this new move will 
similarly delay the completion of a number of the new ships, 





American locomotives for export,—In addition to recent orders 








—=—=—. 
from England, Japan, China, and Colombia, the Baldwi 

have recently shipped several six-coupled tank 2 ag with oo 
ing and trailing bogies, to the New Zealand Government Railwar, 
They have also built some metre-gauge passenger engines for the 
Central Railway of Brazil, having cylinders 16in. by 20in,- oe 
coupled driving wheels 4ft, diameter, and a four-wheeled leadin, 


truck with 24in. wheels, The engine weighs 76,200 |b, wt 
61,000 Ib. on the drivers, and has the American type of tend ith 
two four-wheeled trucks. These are simple eugines, but — 


cylinder compounds of the same type have been built 
Moscow, Kieff, and Voronesh A cy which is of 5ft, - the 
They have cylinders l4in, by 26in. and 24in. by 26in, ; driyj “ 
wheels, 6ft. diameter, and truck wheels 3ft. diameter, The weight 
is 133,300 Ib,, with 92,0001b, on the drivers, and the tender weit 
38,000 lb. empty. The cab extends back into the tender, pected 
ing the fireman. Some tank engines shipped to Russia, also of bift, 
gauge, have six-coupled wheels under the boiler and a two-wheeled 
trailing truck under the cab and coal bunker. These engines arg 
for goods and shunting service. Smaller engines include ong of 
30in. gauge for Santo Domingo, and one of 3ft. gauge for Pory 
The former has cylinders 8in, by 12in., six driving wheels 24 ft, dig. 
meter, and a two-wheel leading truck with 20in. wheels, Tho 
tender is carried on four wheels, and weighs 7500 lb., while the 
engine weighs 22,000lb. The Peruvian engine has four 2p 
wheels and a four-wheel tender, the engine weighing only 19,000 |b, 
The Richmond Works have an order for ten passenger engines and 
ten six-coupled tank engines for the Swedish State Railways, The 
ggg engines will be two-cylinder compounds with cylinders 

in. by 24in. and 3lin. by 24in., six-coupled driving wheels, and 
four-wheeled leading trucks, They will weigh about 120,000 ]b 
The tank engines will have cylinders 15in. by 24in., and will weigh 
about 70,000 lb, in working order. 

Marine notes.—A novel system of transportation is to be em. 
ployed on Lake Erie, by which six canal boats at a time will be 
carried in a large steel barge. The Erie Canal begins at Buffalo 
and the barge will run between that point and Cleveland. Tho 
boats are now towed in fleets, but this navigation is much hampered 
by wind, storms, and ice. The barge will be 360ft. long, 45ft, 
beam, and 24ft. deep, with double bottom and sides for water 
ballast. It will carry two rows of three boats each. The boats 
will be floated in at the stern, which is fitted with gates, and when 
these are closed the water will be pumped out. The distance js 
about 180 miles, and the trip will occupy about forty-five hours, 
—Extensive freight terminals and facilities for ocean steamers 
are proposed at South Brooklyn, in New York harbour. 

Rope-driven centrifugal pumps,—A singular pumping plant has 
recently been installed at Rockford, for the new waterworks, 
Three centrifugal pumps, each having a capacity of 2,500,000 
mage per day, are placed in a chamber at the bottom of a shaft 

Oft. deep, and are driven by compound condensing vertical 
inverted engines in the pumping station above. The engines and 
pumps are set around three sides of a square, and on each engine 
shaft and each pump shaft is a grooved drum for a rope drive, 
consisting of about six or seven ropes, the proper tension being 
maintained by a counterweight, or a pulley hanging in a bight o 
the rope. The shaft is 10ft. in diameter, lined with brick inside 
the cast iron cylinders, and below the pump chamber is a smaller 
shaft extending to a 5ft. tunnel, which has branches tapping a 
number of artesian wells, from which the supply is obtained. “he 
pipes from the wells lead into a chamber on the main suction pipe 
of the pumps, The pumps have a suction of 26ft. and a discharge 
head of 80ft., making a total lift of 106ft. The guaranteed 
supply is 6,000,000 gallons per day, with a high duty for the 
pumps. From the pumps the water is forced to a reservoir, and is 
thence pumped into the city mains by a Gaskill engine of 6,000,000 
gallons daily capacity. The artesian supply is obtained from a 
sandstone formation. Great difficulty was experienced in sinking 
the shaft, in spite of the use of the compressed air process, and 
when nearly completed a rush of water drowned it out and filled it 
to within 10ft. of the surface, causing the contractors to abandon 
the work, which was then carried on by the engineer, Mr. Mead. 
The tunnel had also to be driven by the same process through a 
wet clay, overlaid by water-bearing gravel, The efficiency of the 
pumping plant is very high. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE market is strengthened this week by the advance of 2} per 
cent. in ironworkers’ wages, the result of the deciaration by the 
accountants to the Iron Trade Wages Board of the selling prices 
of the opening two months of the year. This average has been 
reported at £6 8s, 2d., compared with £6 6s, 6d. in the closing 
two months of 1898, and puddlers’ and millmen’s wages are ad- 
vanced until June 3rd to the extent just announced. The pro- 
position for an amalgamation of the wages sliding scale in this 
district and the North of England has not yet been carried through, 
chiefly it seems on account of a lack of enthusiasm by the Northern 
Board, There is, however, some expectation that the amalgama- 
tion may still be accomplished, and the Staffordshire accountants 
have just been instructed to supply certain further figures that the 
Northern Board wants as a basis of negotiations, The desire is as 
far as possible to prevent variation between wages in the two dis- 
tricts, as it leads to migration of the men from one centre to the 
other, and generally unsettles trade. . 

Prices this—Thursday—afternoon were largely nominal, await- 
ing more definite declaration at the quarterly meeting next week. 
But it is scarcely likely that manufactured iron will see much 
change. There is in some circles a feeling that marked bars might 
very legitimately be advanced 10s. per ton over the present £5 
basis, considering the dearness of pig iron and coal; and bearing 
in mind, too, the figure at which unmarked bars stand. But the 
general feeling of the market is — such a course being taken 
next week. e common bar makers are talking of raising their 
present standard from £6 lds. to £7 per ton, in face of the 
advance just awarded to the ironmakers, But as the existing 
standard is little more than nominal, the suggestion to further 
advance is discountenanced in the best quarters ; and if the trade 
are wise they will let well alone. It is stated that any quantity of 
orders can still be placed for common bars at £6 5s., £6 7s. 6d., 
and £6 10s. Merchant bars are £6 12s. 6d. to £6 15s. and 
£7 per ton. 4 

ut and hurdle iron is again quoted £6 5s. to £6 10s.; hoop iron, 

£6 15s. to £7; and best ditto £8 per ton. Best sash iron 18 
£8 10s., and gas strip £6 10s, Blackiron sheets average £7 7s. 64. 
for 24 w. g., and galvanised corrugated sheets are £11 10s, f.0.b. 
Liverpool for 24 g. . 

In anticipation of quarter-day pig iron sellers are particularly 
strong in price. Agents of Midland furnaces and local smelters 
alike displayed a very uncompliant attitude this afternoon with 
regard to new business, and very stiff quotations are certain 
— next week, It is a remarkable fact that the higher prices 

ave not checked consumption, and buyers are much more anxious 
than sellers to place forward contracts, N orthampton forge pigs 
were understood to stand this afternoon at 52s, to 53s., and North 
Staffordshire, Nottingham, and Leicestershire sorts at 52s, to 54s. 
Derbyshire pig iron was this afternoon largely off the market, 
and the further advance in coke and coal prices nt with 
April lst makes these smelters very stiff in price. It has been @ 
very long time since they have been known to be so high. 
Staffordshire pigs are quoted 47s. 6d. for cinders, 52s, to 55s. for 
art mines, obs. 6d. to 62s, for all mines—ordinary—69s. 6d, to 
Ws, 6d. for best all mines, and 93s, for cold blast pigs. 
Steel entirely sustains the excellent 
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in the output. Billets and blooms are quoted 
scarcely APY me Siemens £5 5s. to £510s. Basic steel of 
Bp to *F en is £6 5s, to £6 10s, for girders and angles, £7 


: i ake 18 
Sis fm and £7 Wo £7 Ox, por ton Pats, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
F ee iderable diversity of opinion prevails in the 

Mencheter “Oona the outlook ‘tor the pascal On the one 
en kers and manufacturets are generally confident that prices 
hand, higher ; on the other hand, some of the merchants are 
wil ntly of opinion that the maximum has prett well been 
2 Peed yd that with the unmistakeable decline in s ipbuilding, 
ny babilities are that before the close of the year prices may 
the pec The result is that whilst makers and manufacturers are 
ogee os commit themselves to forward ee at 
pose rates, there are merchants who Lg - se a for —_ 
forward delivery. The market during the pas’ wea’ oS bh 
the usual holiday unsettlement, has scarcely afforded a reliable 
basis of the actual position, but judging from the immediate out- 
look, there would seem to be little or no justification for any pessi- 
mistic forecasts, and so far as producers either of raw or manufac- 
tured material are concerned, the tendency is rather in a harden- 
i irection. 

a oe iron, although there is still no actual ressure of 
demand, a fair pe reg is reported generally. Lancas aire brands 
are without quotable change, but makers are rather stiffening up 
on late rates for new business, and both on Lincolnshire an 
Derbyshire brands small advances on the basis prices are being 
got. ‘This applies to both foundry and forge qualities, but especi- 
ally to the latter, which continues scarce, finished iron makers 
experiencing a difficulty in securing supplies to keep forges going. 
Foundry qualities average about 55s. 6d. up to 56s., less 24, for 
Lancashire ; 53s, to 53s. 6d. for Lincolnshire, and 54s, 6d. to 55s, 
for Derbyshire, net cash, delivered Manchester, with 52s. 6d., less 
24, the minimum for Laneashire forge, and 51s. 8d. to 52s, net for 
Lincolnshire, delivered Warrington. Middlesbrough and Scotch 
brands remain without really quotable change, except that mre, be 
perhaps not obtainable at quite such low figures as would have been 
taken a weekor so back. Delivered by rail Manchester, good foundry 
Middlesbrough is quoted 56s, 10d. to 57s. 4d. net cash, and at 
Manchester docks, Scotch iron averages 58s, 9d. to 59s. net for 
Glengarnock and Eglinton, With regard to American pig iron, 
for which there are considerable inquiries on the market, it is 
difficult to get quotations at all, as merchants here have very 
little they can offer, and, asI reported last week, are in some 
instances re-selling in the United States iron that has not been 
shipped, at a considerable advance on the purchase price. Where, 
however, quotations are given, they are not under 56s. net. for 
ordinary No. 3 foundry, delivered Manchester docks. 

The present somewhat shortness of supplies in pig iron is bring- 
ing forward an exceptionally brisk demand for scrap iron, which 
has advanced very rapidly in price during the last two or three 
months, machinery scrap, delivered in this district, now fetching 
quite 58s, to 59s, per ton, delivered at works, 

In the finished iron trade an increased inquiry is reported, 
which is giving a decided hardening tendency to prices. Lanca- 
shire makers are only disposed to book small quantities for short 
delivery at current rates, as some official advance in prices for bars 
before long is more than probable, and the same remarks apply to 
Staffordshire iron. Delivered Manchester district, current quota- 
tions remain at £6 15s. to £6 17s. 6d. for Lancashire, and £7 for 
Yorkshire and North Staffordshire bars. With regard to hoops, 
in which a fair business is being put through, an upward move in 
prices is also talked of, but for the pincer, ~| rates remain at £7 
for random, to £7 5s. for special cut lengths, delivered Manchester 
district, and 2s, 6d, less for shipments. Sheets are still quoted 
about £7 17s, 6d., delivered here. 

For both raw and manufactured steel the demand continues 
active. Hematites are firm at 69s, to 70s., less 24, as the mini- 
mum for No. 3 foundry qualities ; local billets are quoted £5 to 
£5 2s, 6d, net cash ; steel bars, £7 10s. to £7 15s.; common steel 
plates, £7 15s. to £7 17s. 6d.; and boiler plates, £8 12s, 6d., with 
orders difficult to place for anything like early delivery. 

The talked-of combination in the Cumberland hematite trade 
has, of course, been discussed on the market here, but that it will 
have any — permanent practical result is in most quarters re- 
garded as doubtful. 

_ No real slackening off in the engineering trades of this district 
is reported by the leading firms, the new orders coming forward 
being sufficient to replace those running out, and in most cases 
establishments are assured of full work, at any rate during the 
remainder of the year, whilst some sections of the trade, such as 
locomotive building, have orderson the books sufficient tocarry them 
well over the ensuing twelve months, Generally, however, as I have 
previously reported, there is not that great pressure of new work 
which wasexperienced afew months back, but so far there is nothing 
in the outlook to indicate any approaching quietude in trade, 
unless it is that the decided falling off in the weight of new orders 
giving out in the shipbuilding industry may possibly have 
indirectly its effect on other branches of engineering. The wages 
question in the mid-Lancashire districts is this week under dis- 
cussion between representatives of the workmen’s organisations 
and the Engineering Employers’ Federation. Both the Amalga- 
mated Society of Engineers and the Steam Enginemakers’ Society 
are asking for an advance of 2s. per week in the above districts, on 
the ground that they are now behind almost all other engineerin 
centres of the country, where advances have generally been ps 
during the past twelve months. 

_A portrait of the late Colonel H. C. 8. Dyer, President of the 
Engineering Employers’ Federation, has been on view during the 

st week at Messrs, Grundy and Smith’s galleries in Manchester. 

his portrait, which is the work of Professor Herkomer, and is a 
striking likeness, was originally intended for presentation by the 
members of the Manchester section of the Employers’ Federation 
asamark of esteem and respect for the late Colonel Dyer, whose 
unfortunate death prevented its being carried out in the form at 
first desired, 

__At a meeting of the Manchester Association of Civil Engineering 
Students, held on Wednesday, Mr. H. T. Hildage read a paper on 

Prospecting for Minerals,” in the course of which he remarked 
that evidence of the presence or absence of mineral deposits might 
be deduced from a knowledge of the geological structure of the 
country ; the presence at the surface of ‘fragments of vein-stone 
or ore ; the presence of outcrops ; material traces or traditions of 
ancient workings, and the existence of deposits that were being 
worked in the neighbourhood. In prospecting a country, examina- 
tion must be made of all denuded parts, the sides of valleys, 
ravines, and river beds, and any fragment of mineral or veinstone 
found should be traced to its source, 

Messrs, Govem Birch and Co,, of Salford, who have just com- 
pleted a considerable extension of their works, have in hand a 
number of machine tools for various special requirements. 
Amongst these are complete plants, including lathes, milling 
machines, &c., for electrical work, and small slotting machines for 
die work, fitted with micrometers to read to thousandths for very 
accurate work, and they have recently completed a number of high- 
class lathes and other appliances, which are being sent out to 
Aniols 

ith the restriction of the output during the past week, owi 

to the a. stoppages of the phn rt are just om 
lessened supplies of all descriptions of fuel coming upon the 
a and although there is perhaps no very great demand for 

ouse-fire consumption, requirements for iron-making, steam, and 
general manufacturing Pa gay continue pressing, and buyers, 
Who are in want of anything like quantities, are in some cases ex- 
periencing a difficulty in placing their orders, The upward move 








on this class of fuel in one or two outside colliery districts is also 
tending to harden prices, and although there is no quotable advance, 
the better qualities of steam and forge coal are scarcely obtainable 
under about 9s. per ton at the _ mouth. The advance in engine 
fuel at the commencement of the month, which has been accom- 
panied by a similar upward move in the Yorkshire, Staffordshire, 
and Derbyshire districts, may be said to have been generally esta- 
blished without much difficulty. Here and there some collieries 
have perhaps not yet put up their prices to the same extent as 
others, and these instances are being made the most of by mer- 
chants, with a view of breaking down prices at other collieries, but 
such efforts have met with practically no success, as the output of all 
descriptions of fuel for general firing purposescontinues short to meet 
the requirements of customers, who certainly show no disposition to 
run the risk of cancelling orders rather than pay the full advance 
in prices, At the pit mouth common Lancashire slack is firm at 
5s. 3d. to 5s, 6d.; medium, 5s. 9d. to 6s.; and best sorts, 6s, 6d. to 
6s. 9d. per ton. 

A moderate aa business comes forward, and with rather a 
shortness of supplies from collieries prices are exceedingly firm, 
9s, 6d. being the minimum for common steam coal delivered at the 

rts on the Mersey, with 10s. about the average at the High 

vel, Liverpool, or Manchester Ship Canal, and 3d. up to 6d. 
above these figures quoted for some of the better qualities of 
steam coal, 

The secretary of the Lancashire and Cheshire Miners’ Federation 
has issued a circular to the members with reference to the advance 
of 5 per cent. in wages, which commences this week after the 
first making-up day, and this circular is noticeable from the fact 
that it gives instructions that, in the event of any dispute on the 
charged rates, in no case must a stoppage take place ; the branch 
secretary is instructed to send all particulars to the agent in his 
district, who will attend to the matter, and any dispute, it is 
added, can be put right much better whilst the pit is working. 
This is a significant change from the position previously taken up 
by the miners’ unions when any local disputes have cropped up 
with regard to wages. 

Barrow.—The hematite pig iron trade is very briskly and very 
busily employed, and the demand is very well maintained. 
Makers are very fully placed with orders, and are slow to sell for 
early deliveries, indeed, they have very little metal to sell, having 
their works very well filled with orders in hand. Makers are 

uoting normally 593, 6d. to 61s, 6d. per ton net f.o.b. for mixed 
mer numbers, and are getting these prices for spring 
deliveries, Warrant iron is steady at 59s, 3d. net cash sellers, 
59s, 24d. buyers, and holders are very firm in view of probable 
increase in market values, The stocks now held in warrant stores 
represent 210,804 tons, being an increase of 835 tons on the week, 
and an increase since last Christmas of 34,759. Forty-three fur- 
naces are in blast, compared with forty-one in the corresponding 
week of last year. 

Tron ore is in very full and very brisk demand, and sales are on 
a large scale, but the requirements of smelters cannot be met with 
the native iron ore available, although every effort is being made 
to augment the output. Good average sorts are firm at 13s. to 
14s, per ton net at mines, and Spanish ores, which are being 
liberally imported, are quoted at 15s. to 16s. per ton net at West 
Coast ports. 

Steel makers are busy, and orders in their department are 
plentiful, good prices ruling throughout. Heavy steel plates for 
shipbuilding purposes are in very full demand, and £7 5s, is the 
ruling quotation. Steel rails are also in good inquiry, and orders 
are well held, heavy sections being at £4 15s. per ton. All other 
classes of steel usually produced in this district are in good 
demand, and the mills are very busy, and likely to remain so. 

Shipbuilders and marine engineers remain very busily employed. 
Orders are very fully held, and will probably be increased shortly. 
Messrs. Vickers, Sons, and Maxim have received an order this 
week from the Admiralty to build one of twelve torpedo boat 
destroyers required by the Admiralty. One of the peculiarities of 
these new destroyers is that the working parts of the engines will 
run in a bath of oil. 

There is a disposition in this district to bring into life a combina- 
tion of West Coast iron masters to resist the pernicious influence 
exerted by warrant iron speculators, who move the market up and 
down at will. It is represented that in the Middlesbrough district 
producers of hematite combine so as to prevent the sale of this 
class of metal to warrant speculators. In the West Coast district 
warrant holders exercise all the influence, and bull and bear 
the market at their own sweet will, with the result that Cleve- 
land hematites are frequently higher than West Coast hematites, 
although the latter are known as of higher market value and of 

ater metallurgical usefulness, If a combination of makers is 
Frought into life the result will be very satisfactory to the trade. 

Shipping is quiet at West Coast ports. The exports of pig iron 
last week were, 10,745 tons, and of steel, 6999 tons, as compared 
with 5945 tons of pig iron and 8577 tons of steel in the correspond- 
ing week of last year, showing an increase of 4800 tons of pig iron 
and a decrease of 1578 tons of steel. The aggregate for the year 
shows 112,793 tons of pig iron, and 122,288 tons of steel, as compared 
with 129,357 tons of pig iron, and 142,125 tons of steel in the 
corresponding period of last year, showing a decrease of 16,564 tons 
of pig iron, and 18,939 tons of steel. 

‘oal brisk, but deliveries are inadequate, and prices are increas- 
ing. Coke very firm and scarce, and business is too much for the 
strength of deliveries, with the result that it is expected some 
furnaces will have to be damped down owing to the shortness of 
supplies, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE holidays, which began on Good Friday, were kept up until 
Easter Tuesday, and in some instances until Wednesday. There 
was an abnormal pressure in the house-coal trade last week, and 
consumers who had neglected to lay in supplies had the greatest 
possible difficulty in getting even part of their requirements, 
From April 1st the advance of 1s. per ton on secondary qualities 
and 6d. per ton on best descriptions was imposed, and there has 
been no difficulty whatever in getting it. This is rather the 
reversal of the ordinary process, the usual custom being for 
quotations to be reduced as winter passes away. It is not at all 
likely, however, that prices will be easier this season, the cost of 
getting coal steadily increasing, and all the conditions pointing to 
even higher quotations than were imposed last Saturday. A large 
tonnage was sent to London during last week, it being evident that 
stocks in the hands of consumers had been allowed to get very low, 
as more money was readily a for prompt supplies, Current 
quotations may be taken as follows Best Silkstones, 10s. to 11s. 
per ton ; ordinary, 8s. 6d. per ton ; Barnsley house, 9s. to10s. per 
ton ; seconds from 7s. 6d. per ton. Steam coal, which has been 
strong during the entireseason, is certain to become —e as the 
yearadvances, few collieries having any supplies for forward delivery, 
and the demand is bound toincrease as more foreign portsare opened. 
Although freights from the cried ag ~ are higher than last year, 
a larger tonnage is being sent ab . Barnsley hards fetch from 
8s, 3d. to 9s. per ton ; seccnds from 7s, 6d. per ton. With the 
longer days gas coal is not so much in request, yet values are 
firmly maintained. For Lancashire and the textile centres of 
Yorkshire manufacturing fuel is being largely called for, while the 
requirements of coke manufacturers account for a large weight of 
small fuel, Nuts make from 6s. 9d. to 7s. 9d, per ton ; screened 
slack from 5s, 6d. per ton ; pit slack from 3s. per ton. Coke, in 
consequence of the holidays, is very scarce, and the same remark 
applies to manufacturing coal. South Yorkshire blast furnace 
coke is selling as 12s, to 13s., and secondary qualities 1s. per ton 
less, Hematite pig iron, 57s, 6d. to 60s. per ton; common forge 
iron, 47s. to 48s.; bars, £7 5s, 





The Swedish iron trade keeps remarkably firm, and the high 


oo which have ruled throughout the year are easily maintained. 
or the best Dannemora brands, makers who have been asked for 
forward delivery refuse to do business except at an advance on 
present prices of from 10s. to £1 per ton. Itis stated that there 
is an exceptional reason for the best brands of Dannemora iron 
being so hard to get, and so high in price. According to one 
account, the whole of the output not already sold under contract 
up to the end of the ‘year has been acquired by a syndicate outside 
Sheffield, and it is added that the purchase has been made with 
the view of putting the brand to a new use. Swedish irons are 
being bought very freely, both for the United States and French 
houses, Makers of crucible steel report that they are full of work, 
and a similar account is given of Bessemer and Swedish steels, 

At the annual meeting of the shareholders of Charles Cammell 
and Co., the chairman, Sir Alexander Wilson, Bart., intimated 
that the Spanish mines acquired by the company had made such 
—— that deliveries of ore were expected at Workington or 

aryport towards the autumn. 

The Russian market appears to be yielding a good deal of work 
at present, particularly in files, tools, tool steel and similar goods. 
The Russian Government has decided to re-model their field guns, 
and although the bulk of the work will first be offered at home 
and then to France, it is expected that neither the Russian nor 
French manufacturers will be able to overtake anything like 
Imperial requirements, and that, therefore, a large share of what 
is needed will come to English manufacturers, and not a little of it 
to Sheffield. 

Better reports are being received from the Canadian markets, 
where the extreme pressure of American firms has been gravely 
complained of for a long time. This rivalry is more particularly in 
regard to agricultural machinery and similar appliances, and 
presses in a less degree upon the general grades cf hardware 
goods. It seems that the American houses have now booked as 
much work as they can practically overtake, with the result that 
they decline to book further orders except at advanced rates, which 
customers decline to give. Of late, too, the American manufac- 
turers have set themselves to prevent extreme underquoting, and 
this has had the effect of lifting values to a level which affords 
hope that Sheffield manufacturers will be better able to compete 
with the foreigner in the oldest of our Colonies. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

NOTWITHSTANDING the holidays, a very fair business has been 
done in the pig iron trade, and more might have been transacted 
if the producers could have seen their way to sell all that consumers 
wanted to buy, but they held back as they are already well sup- 
plied with orders, and they expect to realise better prices as the 
spring advances. It has become difficult to buy any kind of pig 
iron for early delivery. Itis certainly very scarce, and makers 
cannot well increase the supply, chiefly because they cannot get 
enough coke. This week several furnaces are on slack blast, 
because adequate quantities of coke are not forthcoming, and this 
is unfortunate, because the large demand on export account can- 
not be met. Several furnaces have been re-lighted lately, but the 
number in operation does not increase, as for every one re-lighted 
another has to be put out. Such a famine in coke has not been 
known for many years, and it is likely to be more difficult to pro- 
cure, as the demand on export account is increasing. Already the 
price of coke is relatively higher than that of pig iron. The coke 
question is one of more than usual importance just now, and con- 
sumers are not keen about paying 16s. 6d. per ton delivered for an 
average coke, when 48s, 6d. is their price for No. 3 Cleveland pig 
iron. 

For prompt f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron 
48s, 74d. per ton was paid on Wednesday, but 48s, 6d. has been the 
general figure, and nothing below would be taken for this month’s 
delivery. The leading brands, however, cannot be had under 49s. 
No. 4 foundry is at 48s.; and grey forge at 47s., and these qua- 
lities are undoubtedly very scarce. For mixed numbers of East 
Coast hematite pig iron 60s. 3d. has to be paid, the makers thereof 
being uninfluenced by the prices quoted for either East or West 
Coast warrants. 

The return of the stock of pig iron in Connal’s public warrant 
stores was more satisfactory for March than that for any month 
since August last, every month since then having shown an 
increase in the stock of Cleveland pig iron ; whereas there was a 
decrease of 525 tons in March, the quantity held at the end of 
the month being 153,000 tons, and taking into account the enor- 
mous shipments that are being reported this month there is every 
reason to believe the April stock will show a very substantial 
reduction. Of hematite pig iron 29,708 tons are held, a decrease 
for the month of 1253 tons, The smallness of the stock of Middles- 
brough hematite iron, as well in the warrant stores as in makers’ 
hands, affords good ground for it being dearer than West Coast 
hematite iron, which usually is ls. 6d. to 2s. per ton dearer than 
Middlesbrough hematite. But the stock of the latter is so small 
that speculators cannot well compete with the producers, whereas 
the case is different on the West Coast, the stock in the warrant 
stores being heavy, and makers have to be governed in their prices 
by what the speculators are doing. 

The pig iron exports from the Cleveland district during March 
were very satisfactory, a larger shipment being reported than in 
any month last year, with the exception of August, and not in any 
month since May, 1897, have the deliveries to foreign ports been 
so good. The total pig iron shipments reached 106,920 tons, this 
showing an increase of 20,488 tons, or 23} per cent., on the 
Febru: return, and of 10,663 tons, or 104 per cent., on March, 
1898. faking the shipments over sea, it is seen that they were 
32 per cent. better than in March, 1898, the deliveries to Germany 
being remarkably good—larger than in any month during the last 
two years, even during the height of the navigation season ; indeed, 
they are probably the largest on record to that country. This is 
particularly satisfactory after the experience of last year, when 
more native iron was produced, and when a good deal of cheap 
American iron was being imported. But a limit has been put to 
the extension of the production of German pig iron Ry the lack of 
coke, and American iron cannot be had on anything like the terms 
that ruled last year. Therefore more British pig iron has to be 
taken, and last month the quantity received from the Cleveland 
district direct and vid Holland was no less than 41,843 tons; 
whereas in Feb only 23,594 tons were sent, and in March last 
year 28,984 tons. summary of the month’s shipments, as com- 
pared with the months named, is as under :— 


Coastwise. Foreign. Total, 

Tons. Tons. Tons. 

March, 1899 .. .. .. 40,888 .. .. 66,583 .. .. 106,921 
February, 1899 .. .. 44,800 .. .. 41,543 .. .. 86,483 
March, 1898 .. .. .. 45,818 .. .. 50,945 .. .. 96,268 
Maseh, 1007 .. .. .. 58,787 .. 75,792 .. .. 129,579 


The past quarter’s shipments of pig iron from the Cleveland 
district were the best on record for the first three months of any 
year, exceeding even those of the remarkable year 1897, and they 
were 17 per cent. better than those of last year. The shipments 
to foreign ports were very much the best ever reported, and were 
double those of some recent years. Germany alone had over 
81,000 tons during the quarter, the previous best to that country 
being 64,000 tons, and that was in 1897. No less than 287,401 
tons were shipped altogether, against 245,149 tons in 1898, and 
287,268 tons in 1897. 

The statistics furnished by Mr. Waterhouse, their official 
accountant, to the Board of Conciliation and Arbitration for the 
North of England Manufactured Iron Trade, show that during 
January and February the average net price realised for manu- 
factured iron by the firms connected with the Board was 
£5 18s, 2°86d. per ton, that being 3s. 3°72d. per ton more than in 








the previous two months, and in aceordance with the sliding scale 
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arrangement puddlers have received an advance of 3d. per ton, | conveniently accomplish, There is generally much pressure | steel rails, heavy sections, £4 17s, 6d. to £5 ; light, £5 7s, 6q t 
while other ironworkers at the mills and forges have received 24 | brought to bear for delivery, and makers find it a most difficult | £6 f.o.t.; sleepers, angles, channels, &c., according to section cal 


This makes 6d. advance on puddling, and 5 per 
cent. on other wages, during the last four months, over which 
period realised prices have risen 6s, 9°6ld. per ton. Not since 
June, 1891, has so good a price been realised as that just 
reported. As compared with June, 1895, when the lowest price 
ever reported was reached, there has been a rise of over 19s, 1d. 
per ton. Rails during January-February advanced ls. 2d. per 
ton ; plates, 1s.; bars, 4s. 94d.; and angles, about 3s, 5d. The 
following is the official summary :— 


Sales during the Two Months ending February 28th, 1899. 


per cent. rise, 





- ol net 
‘ Weight invoiced. Percentage selling price 
Description. " 

—- Tons ewt. qr. Ib. eines Pd yr 
Rails 645 19 O 12 2°55 5 1 6°57 
Plates .. 8,287 0 1 2 32°65 511 8°33 
Bars... 12,911 4 0O 7 50°86 515 9°68 
Angles .. 3,538 9 1 2 13°94 510 7°53 

25,3882 18 0 18 100°00 518 2°86 


The Moor Iron and Steel Works of the South Durham Steel and 
Tron Co,, Stockton, and Messrs. John Hill and Co., Newport Rolling 
Mills, Middlesbrough, are now connected with the Board, but the 
above summary does not include their production or realised 
prices, 

The partnership between Messrs. John Hindmarsh Ridley, 
Thomas William Ridley, and Charles Alfred Ridley, carrying on 
business at Middlesbrough and elsewhere, as contractors and 
engineers, under the style of Thomas D. Ridley and Sons, has 
been dissolved by pecs consent as from March 30th, and Messrs. 
T. W. and C, A. Ridley will continue the business under the style. 
Mr. John H. Ridley has cc d busi as a contractor for 
public works, at the Royal Exchange, Middlesbrough. 

The manufactured iron and steel industries are very quiet this 
week so far as rds the distribution of new orders is concerned, 
and the holidays have caused a stoppage at nearly all the works for 
two days, But manufacturers have enough to keep their mills in 
full operation for a long time tocome. Railmakers have appa- 
rently a better time before them, as more orders are offering and 
in a and as there is less competition, higher prices are 
looked for. Recently the cost of production has n very little 
below the selling prices, and the rail mills have not been doing so 
well for their proprietors as have the plate and angle manufac- 
tories. For ordinary heavy rails £4 17s, 6d. per ton net at works 
is now quoted. Bar manufacturers are well supplied with con- 
tracts. Within the last few days the Spennymoor Rolling Mills, 
which were formerly carried on by Messrs, M. Coulson and Co., 
but which have been idle for the last seven years, have been re- 
opened by Sir Theodore Fry and Co., Limited, who have recently 
acquired them, and they will produce chiefly bars and angles. 

Orders for new steamers are not nearly so plentiful as they were, 
shipowners having been frightened off by the high prices that are 
being asked by the builders, prices which, however, are neces- 
sitated by the much greater cost of materials and the higher 
wages. Some builders ask 40 per cent. to 50 per cent. more for 
new steamers than they took when they built similar vessels three 
or four years ago. At the same time freights are not increasing, 
in fact, in some trades they are easing, and it would be almost 
impossible for the dearer steamers to compete sucessfully with the 
vessels built within the last few years, us shipowners are hold- 
ing their hands, but builders are still so well supplied with orders 
that they can keep their yards in full operation mostly over this 
year. Of the twelve torpedo boat destroyers entrusted by the 
Government to private builders seven will be built on the Tyne and 
Wear—three by Palmers’ Shipbuilding and Iron Company at 
Jarrow; three by Messrs. Hawthorn, Leslie, and Co. at Hebburn; 
and one by Messrs. Doxford and Sons at Pallion. They will all 
have engines of 6000 indicated horse-power, and guaranteed speed 
is to be thirty-one knots. 

Mr. Copperthwaite, the chief engineer of the southern division 
of the North-Eastern Railway Company’s lines, having retired, the 
directors have resolved to work their railways in two instead of 
three divisions—northern, central, and southern. All the lines 
south of the Tees are to be in the southern division, and will be 
under the charge of Mr. W. J. Cudworth, who has hitherto had 
the superintendence of the central division, and he will remove his 
offices from Darlington to York. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market was closed from Thursday till 
Tuesday for the holidays. After the re-opening the tone of the 
market was firm. Business was done in tch warrants from 
54s. 11d. to 55s. O}d. cash, and 55s. 1d. to 55s. 24d. one month. 
Cleveland warrants changed hands at 48s, 8d. to 48s, 9d. cash, 
48s 7d. seven days, and 49s, to 48s. 104d. one month. Business 
was done in Cumberland hematite at 59s. 2d. to 59s. 34d. cash, 
and 59s, 54d. to 59s. 6d. one month. 

The market is still favourably influenced by the glowing accounts 
that come by cable with reference to the state of trade in the 
United States. It is thought by some that the rapid advance 
in prices on the other side will have the effect of checking American 
competition in our market, at least for a time. 

For all classes of pig iron there is a large and steady demand, 
and inquiries among consumers of the raw material give rise to the 
opinion that the extensive consumption now going on is likely to be 
prolonged. At the same time, some merchants state that matters 
are not quite so difficult to deal with as they were a short time 
ago. The stock of pig iron in the Glasgow warrant stores was 
reduced 313 tons in the course of the past week, and shows a total 
decrease since the beginning of the gros of 8282 tons, 

Prices of Scotch makers’ special brands of pig iron are well 
maintained. Several brands are so scarce that some merchants 
do not quote them at all, but merely state that they are unobtain- 
able. the common brands are selling at good prices, and makers 
appear hopeful that these may hold, although these brands are 
more susceptible to speculative influences than are the special 
brands. Govan and Monkland, f.o.b. at Glasgow, Nos. 1 are quoted 
56s, 6d.; Nos, 3, 55s. 6d.; Wishaw and Carnbroe, Nos, 1, 56s. 9d.; 
Nos. 3, 55s. 9d.; Clyde, No. 1, 61s. 6d.; No. 3, 57s.; Gart- 
sherrie and Shotts, Nos. 1, 62s.; Nos. 3, 57s. 6d.; Summerlee, 
No. 1, 65s. 6d.; No. 3, 57s. 6d.; Calder, No. 1, 62s.; No. 3, 
57s. 6d.; Coltness, No. 1, 66s.; No. 3, 57s.; Glengarnock at 
Ardrossan, No. 1, 61s.; No. 3, 56s.; Eglinton at Ardrossan or 
Troon, Nos, 1, 57s. 6d.; Nos. 3, 55s, 6d.; Carron at Grangemouth, 
No. 1, 64s.; No. 3, 59s. per ton. 

There is a good and steady consumption of hematite pigs. The 
output at the Scotch ironworks is now at its highest point, and 
merchants quote 63s. per ton for delivery at the steel works, 

The furnaces in blast in Scotland number 83, compared with 81 
at this time last year, and of the total 44 are producing hematite, 
33 ordinary, and 6 basic iron. 

The shipments of pig iron from Scottish ports in the past week 
have been 5854 tons, compared with 6785 in the corresponding 
week of last year, showing a decrease of 931 tons, There is, how- 
ever, an increase in these shipments since the st of the 
year of 3786 tons, The arrivals of pig iron from Middlesbrough, 
Jarrow, Grimsby, and Skinningrove at Grangemouth, for the past 
week, were larger than of late, amounting to 11,302 tons, which 
is an increase of 4081 tons over those of the corresponding week. 
These imports show an increase of 20,000 tons in the past three 
months, 

In all the departments of the manufactured iron and steel 


thing to conciliate, not to say satisfy, their customers. Prices of 
most articles are firmly maintained. Ina number of cases exten- 
sions are being made of works that already have a considerable or 
large capacity. No doubt these additions are fully required just 
now ; but wise men are adding to their productive plant with 
caution, seeing that the inevitable reaction will arrive sooner or 
later, and then superfluous machinery, &c., will be a source of 
weakness and loss. 

The coal market is fairly active upon the whole, The forei; 
trade from Glasgow and the Clyde is barely so good as could 
desired ; it falls behind that of this time last year. There are, 
however, signs of an improvement. In Fifeshire the export busi- 
ness is decidedly good. The total coal shipments from Scottish 
ports in wnt “ee week were 176,738 tons, compared with 110,719 
In the preceding week, and 133,778 in the corresponding week of 
1898, e inland trade in coals both for household and manu- 
faturing uses is brisk, and there is little change in prices, 








WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 


THE closeness of the holiday season affected coal business to some 
extent at all ports, and totals were less in consequence, yet, not- 
withstanding, there was a good deal of activity, and collieries were 
energetically worked to keep up supplies, At one time it was 
feared that little would have been done in that way on Good 
Friday, and at some collieries an intention was expressed not to 
do so, notably at Dowlais, but the intention was abandoned. The 
close of the week was marked by some very large consignments of 
coal, Cardiff sending cargoes of 5000 tons, 4000 tons, and 3500 tons 
to Port Said, 4400 tons to Perim, and 8000 tons to Colombo. 
Cardiff also figured in despatching the record cargo of patent fuel, 
5200 tons, to Vera Cruz. Newport, Mon., kept up its coal ship- 
ments well, one of the largest cargoes yet, 5800 tons, going to 
Bombay, 4300 tons to Alexandria, and 2670 tons to Malta. It is 
not generally known that these increased shipments from Newport, 
Mon., principally of Tredegar coal, are due to the enterprise of the 
Brecon Railway, whose improved railway facilities just meet the 
case, and also some modification of London and North-Western 
conditions, 

The Tredegar Iron and Steel Company are working Rhymney 
pits, and in coal as well as steel showing the benefit of a vigorous 
directorate : This week the new general manager at Ebbw 
Vale, Mr. F. Mills, entered upon his duties. Mr. F. Mills was 
apprenticed to the pega J at Palmers, Jarrow; became 
manager at the Stockton Malleable Iron Company’s works in 1888, 
and at Glasgow Iron and Steel Works, Wishaw, 1891, where he 
was very successful, hence he begins his career at the Ebbw Vale 
Works with good repute. 

The time is regarded as favourable for improvements and 
developments in the iron and steel works, The demand for steel 
is strengthening instead of lessening. Pontymister Steel Works 
are to be improved, and a temporary stoppage is necessitated, 
though this will not affect the tin-plate branch. In the Swansea 
valley the demand for tin bars continues in excess of supply, 
and all the furnaces have been in vigorous work for some 
time. The Swansea Hematite Company are doing well, and 
wa. and Butlers are remarkably busy. At the Bessemer 
Works on the hills the only partial falling off has beenin the matter of 
breakages, Dowlais having to handle some difficult ones. At the 
Ivan Plate Works this has been successfully grappled with, and 
this week another important one is in hand. . several works 
there is little doubt but that the severe and long-continued 
pressure for supplies of steel is telling upon the plant. Dowlais 
turned out last week large quantities of rails, and has one important 
order in hand which will occupy more than twelve months, At 
the same works a large Great Western Railway order has been 
placed. Steel sleepers are in improved request, 

Amongst the consignment from the Welsh works last week were 
several quantities of rails to London, Topsham, and Highbridge, 
and an exceptional one to Glasgow. Amongst the imports were 
cargoes of pig iron from Millom, Harrington, and Ulverstone, and 
two that attracted notice from America. These were 1584 tons 
steel bars from Baltimore, consigned partly to a and Co., 
Newport, and to the Abercarn tin-plate works, and steel plates 
to Lysaght and Co., from New York. 

On Thursday there was a meeting of the Iron and Steel Makers’ 
Sliding Scale Association held at Abergavenny, when it was 
decided that the audit justified an advance of 24 per cent. in 
wages, 

Iron ore has been coming in freely for the principal works from 
Bilbao and Castro principally, but some also from Santander to 
Dowlais, and a cargo of spiegeleisen from Workington to Cyfarthfa ; 
also iron pyrites from Huelva and Drontheim. 
The audit in the coal trade, declared just after my despatch 
last week, sanctioned an advanced of 3} per cent. in colliers’ wages, 
on and from April Ist. 
On Monday work at the docks, Cardiff, was entirely stopped, 
and a holiday character prevailed all over the district. Mid-week 
business began to re-assert itself somewhat, though a brisk week 
res expected. The latest quotations in coal, Cardiff, are as 
‘ollows :— 
Best steam, 13s, to 13s. 6d.; seconds, 12s, to 12s, 6d.; drys, 
10s. 9d. to 11s, 3d.; best small, 9s.; seconds and other inferior 
sorts, 8s, 6d.; best Monmouthshire large coal, 11s. 6d. to 11s. 9d.; 
seconds, 10s. 6d. to 10s. 9d.; best house coal, 13s. to 14s.; No, 3 
Rhondda, 12s. 6d. to 13s.; brush, lls, to 11s. 3d.; small, 10s, to 
10s, 6d.; No. 2 Rhondda, 9s. 6d. to 10s.; through, 8s, 3d. to 
8s. 6d.; small, 7s, to 7s. 6d. 
In the Swansea district anthracite is in strong request. _Birch- 
ang Graigola, and Moody and Hills Coilieries, Clydach, are 
eing energetically worked. Swansea prices :—Best anthracite, 
13s. to 13s. 6d. ; seconds, 11s. to 11s. 6d.; ordinary large, 9s. 6d. 
to 10s.; small rubbly culm, 5s. 6d. to 6s.; steam coal, 11s. 6d. to 
13s,; seconds, 10s, to 11s.; bunkers, 8s. 3d. to 8s, 6d.; small, 7s. 
to 7s. 6d.; house coals, No. 3 Rhondda, 12s, to 13s.; No. 2 
Rhondda, 10s, to 11s.; through, 8s, 9d. to 9s, 6d.; small, 7s. 6d. to 
8s., all delivered f.o.b. Swansea, cash 30 days, less 24. 
With the spring, colliery enterprise is expected to be exhibited 
in several parts of the coalfield. At Penclawdd, Gordon Pearce 
and Co., owners of the Penlau Colliery, cut the sod of the new 
slant, 800 yards long, to work the Penclawdd Big Vein. 
On ’Change, Swansea, mid-week, it was stated that the pig iron 
market had done more than maintain its position given in my last 
report, and had shown a slight advance all round. The shipments 
had been affected by the holidays, but there had been a decrease 
in stocks of each brand. It was regarded as satisfactory that the 
finished iron and steel works continue to be well supplied with 
orders. In face of the coming quarterly meeting, business was 
deferred. ; 
Shipments of tin-plates last week were recorded as of the un- 
usual quantity of 86,400 boxes, so that as receipts from works only 
totalled 47,199 boxes, stocks were down to 151,485 boxes. Large 
loadings to take place forthwith to New York, Mediterranean, 
and Baltic ports. 
The quotations annexed are firmly held, but it was agreed at 
the meeting that as raw material was again advancing, prices cannot 
remain stationary any longer. Block tin, it was announced, had 
again advanced from £2 to £3, and copper, lead, and spelter are 
also moving ahead. Latest prices, iron, steel, tin-plate, &c., as 
follows:—Swansea: Pig iron, G w warrants, 54s. 114d., 
54s. 11d., and 55s. cash buyers; Middlesbrough, No. 8, 48s, 8d. to 
48s, 9d.; other numbers in proportion ; hematite warrants, 59s, 2d, 
to 59s, 34d. for mixed numbers f.o.b.; Cumberland according to 
brand ; Welsh bars, £6 12s, 6d. to £6 15s.; les, &c., at usual 


specification ; Bessemer tin-plate bars, £4 15s.; Siemens tip. 
bars, £4 12s. 6d. to £4 1bs., all delivered in district, arg Plato 
Tin-plates : Bessemer steel cokes, 11s. 6d. to 11s, 9d.; Siem 
coke finish, lls, 9d. to 12s.; ternes, per double box 28’ by 0. 
208,, 2s. 6d. to 24s. 6d, Best charcoal 13s. 6d. to 14s, 6., xoogt i! 
ing to finish of brand. Finished black plates £8 15s, per ton fot. 
Canadas £8 to £8 2s, 6d. Big sheets for galvanising, 6ft, by ft 
by 30ft. gauge, £10 per ton, f.o.t. 7 
Copper :—Chili bars, £71 15s, Block tin, £111 5s, to £119 10: 
Spelter, £27 15s. Lead, £1410s, Silver, 27,4d. a 
Patent fuel is active at all ports. Last prices firmly maintained - 
13s, 9d. to 14s, 3d., Cardiff, Coke at Cardiff, 16s. to 17s. furnace : 
foundry, 19s. to 24s, Pitwood, 14s, 9d. Cardiff, ex ship. Ironore? 
Best Rubio, 14s, 3d. to 14s, 6d.; Tafna, 13s, 3d, to 13s, 6d., if 
Cardiff. ea 
At Briton Ferry all mills and furnaces active ; make of hematite 
satisfactory. At the Cafe Copper Works an active condition 
revails, In the tin-plate districts, Swansea, all were in ful] work 
ast week with an exception or two, Pontardawe and Glantawe which 
were idle on Good Friday. . 
Latest coal news: Buoyant tone to prevail during April ; a} 
stems well filled for the month. ; 
The Bristol Docks Committee have decided upon a swing bridge 
for carrying two lines of railway, and a carriage and footway across 
the river Axon, near Cumberland Basin 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron and steel-producing trades of Rheinland-Westphalia 
and Silesia could not ibly be in a better condition than they 
are at present. Activity all round is excellent. Inquiries for 
1900 are increasing on the pig iron market; the Luxemburg. 
Lorraine Convention has already sold 100,000 t. at M. 56 p.t. 
which is M. 4 p.t. more than was quoted last. The pig iron pro. 
duced goes into immediate consumption, and makers often find it 
difficult to satisfy the demands of their customers. The Konigs. 
hutte, in Silesia, has recently blown in a reserve blast furnace 
which had been damped down for some time. Owing to the 
exceptionally strong inquiry that is coming in for all sorts of pig 
iron, quotations have recently met with advances. Four or six 
weeks ago M. 65 p.t. was paid for foundry pig, but now M. 68 and 
even M. 70 p.t. has been realised. The Silesian girder mills are 
reported to be very briskly engaged, numerous orders of consider. 
able weight having been senaeal during the past few weeks, and 
as inquiry is increasing from day to day, the tone of prices is 
naturally stiff in the extreme, A very good trade is being done 
in aj] the iron industries of Rheinland-Westphalia. Crude iron, 
billets, and blooms, and the various articles of finished iron, are al] 
in excellent demand. 

The girder trade is improving from week to week. Burbach has 
raised the basis price from M. 108 on M. 112 p.t. The rail works 
have secured several large orders for the State railways, and the 
requirements in light section rails are also pretty heavy; M. 114 
to M. 115 p.t. is being asked for the last-named article. Some 
mills are so crowded with orders that they have to refuse fresh con- 
tracts for the present. An order for Russian railways, for instance, 
could not be accepted. Prices for scrap iron are considered un- 
reasonably high ; one of the largest ironworks in Silesia has there- 
fore ordered heavy lots of scrap iron from abroad, although the 
import duty amounts to M. 1 per 190 kilos, The iron ore mines of 
the Siegerland have now disposed of their total output till end of 
first quarter next year. 

A moderate business was done on the Austro-Hungarian iron 
market, and the position all round is much the same as in previous 
weeks, only there is more life stirring in bars and in sectional iron, 
and the demand for scrap iron was, likewise, a trifle more animated. 
Stagnation prevails in the machine-building department, while the 
locomotive and general engineering works are fairly busy. 

On the Belgian iron market demand and inquiry have been 
improving upon the week, a specially good trade being done in 
merchant iron and in girders, 
Home demand is very brisk on the French iron market, and 
makers firmly maintain their quotations ; in a number of instances 
advances have been agreed to. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal :—Owing to the holidays, trade has not yet quite 
settled down, but the prospects for future shipments are good, 
House coal remains about the same as last week. Steel and iron- 
works for finished goods are well off for orders, and prices firm, 
Tin and copper have both advanced in price, Exports for week 
ending April lst were :—Coal, foreign, 34,512 tons; coastwise, 
14,031 tons. Imports for week ending April 4th were :—Pig iron, 
400 tons ; iron ore, 7984 tons ; steel bars, 1584 tons ; steel plates, 
2000 tons ; pitwood, 1530 loads, 

Coal :—Best steam, 11s, 3d. to 11s. 6d.; seconds, 10s. 6d,; house 
coal, best, 12s, 6d.; dock screenings, 8s. 6d. to 8s, 9d.; colliery 
small, 8s, to 8s, 3d.; smiths’ coal, 8s, 3d. to 8s. 6d. Pig iron :— 
Scotch warrants, 54s, 9d.; hematite warrants, 59s. f.o.b. Cumber- 
land ; Middlesbrough No. 3, 48s, 6d. prompt. Iron ore :—Rubio, 
14s, 6d.; Tafna, 13s, 3d. to 13s, 6d. Steel :—Rails, heavy sections, 
£4 17s. 6d. to £5; light ditto, £5 7s. 6d. to £5 10s. f.o.b.; 
Bessemer steel tin-plate bars, £4 15s.; Siemens steel tin-plate bars, 
£4 12s. 6d. to £4 15s., all delivered in the district, cash. Tin- 
plates :—Bessemer steel coke, lls. 6d. to 11s. 9d.; Siemens coke 
finish, 11s, 9d. to 12s, Pitwood, 15s. to 15s. 3d. London Exchange 
Telegram: Copper, £71 5s.; Straits tin, £111. Freights easier. 
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TRADE AND BustNess ANNOUNCEMENTS, — Messrs, Meirowsky 
and Co. have removed from 10, Glasshouse-street, W., to 52, 
Queen Victoria-street, E.C, 

CaGE ACCIDENT IN THE DERBYSHIRE COALFIELD.—On March 29th 
an accident, resulting in injury to eighteen men, occurred at 
the Coppice pit, situated about two miles from Shipley Gate and 
Langley Mill Stations on the Midland Railway. ‘ihis pit is one of 
three known as the Shipley Collieries, in the  Pienst coalfield, 
belonging to Mr. E. M. Mundy, who employs some 3000 men, At 
the Coppice pit, which is the largest of the three collieries, 1030 
are engaged above and below ground, the greater number being 
at work during the day. The pit is 201 yards in depth, and the 
men are let down in a double-deck cage. Owing to the proprietor’s 
forethought in providing all the latest appliances, the accident was 
unaccompanied by loss of life. There is a safety detaching 
apparatus in case of overwinding, and Mr. Sebastin Smith’s safety 
props were fixed. The object of these props is to prevent the 
released cage from dropping from the top gearing to the bottom 
shaft, The accident occurred at a time when the men on the day 
shift were being lowered into the mine, the cage being dashed to 
the pit bottom. The first intimation to those at the pit head that 
anything was wrong was the crashing of the ascending cage into the 
headstocks. The fear was that the next instant the cage would be 
released and drop the whole of the 201 yards into the pit. _The 
appliances provided admirably served their purpose. King’s 
tent detaching hook acted and released the rope. The strain, 
owever, snapped the ring by which the cage was eee but 
Mr. Sebastin Smith’s patent props caught the cage an held it in 
mid air. The Shipley collieries have enjoyed gratifying immunity 
from serious accidents, no injury to life having resulted during 
their working. The cause of the present disaster is stated to have 
been due to the steam valve connected with the brake refusing to 








trades there is a great deal of activity. The rule is that manu- 
facturers have at the moment more work on hand than they can 


extras f.o.t. at works ; sheet iron and steel, 5s, to £7 10s.; 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 29th, 

:-on trade indications point to higher 
nrices. "During the past week a moderate amount 
of business has been placed at mills, but much 

rains to be placed. Manufacturers have made 
: Tine of promises which practically amount to 
orders ; the only difference being that prices will 
not be named until the orders are formally 
accepted. Actual consumptive requirements 
have been met all along, buta great many new 
enterprises have not been fully taken care of. 
More or less of the extraordinary demand of the 
ast two months has been due to the over-order- 
| ig of consumers who desired to be on the safe 
side. Pig iron production is again increasing, 
and prices have advanced 50 cents within a 
week. Billets are at last stationary because of 
the impossibility of buying or selling, but the 
moment millowners are in a position to agree to 
accept orders, competition for the opportunity 
would probably advance prices again. There is 
no good reason for believing that the highest 
level of prices has been reached. On the con- 
y one conclusion can be drawn from the 


ALL 


trary, onl) A . ; 
ouisting conditions, viz., that an advancing ten- 
dency will force higher prices. Locomotive work 


js crowding in. The Western agricultural imple- 
ment manufacturers have again appeared with 
extensive requirements, _ There is a remarkable 
expansion of agriculture in sight, Mining opera- 
tions in the Rocky Mountain regions are calling 
for machinery. Electrical enterprises are on the 
increase, and the leading supply houses report a 
rushing demand for equipment. The bridge 
builders have made inquiries during the week for 
large lots of iron and steel for July and August 
delivery. Steel rail makers anticipate very little 
demand for rails for some time. The smaller 
interests are now commanding the attention of 
iron and steel makers, and the characteristics of 
resent demand are the large number of small 
lets of material wanted. 

Iron and steel have reached a temporary halt- 
ing place under a subsidence of demand. The 
week’s business was necessarily small. Buyers 
are fretting under the impossibility of getting 
material sooner than midsummer, and makers 
are unable to name prices, The rush of business 
is phenomenal, and all mills are crowded beyond 
the possibility of further accommodation, The 
railway engineers announce that extensive pur- 
chases will be made in the spring for autumn 
delivery of bridge work, rails, cars, engines, &c. 
The demand for hinery is ing very 
large proportions, and during the past week 
urgent buyers of machine tools were unable to 
obtain dates for delivery of work desired. Long 
pipe lines are projected for which material is not 
yet secured. New industries are being esta- 
blished in places where fuel, coal, or gas can be 
furnished cheaply. Machinery for re-equippin 
and for new plants is in very urgent request, an 
during the past few days electrical equipment 
plants have booked urgent orders of exceptional 
magnitude. The movement of metals is un- 
certain. Copper is lower, and a very marked 
increase in production is assured in the develop- 
ment of rich copper deposits on several States, 
Price to-day 12 cents, Tin, 23°65; pig lead, 
4425; spelter, 6°35; tin- plates, 4°05, f.o.b. 
mill, It is rumoured that large orders of Welsh 
plate will be shipped in a few days to overcome 
the shortage on this side. Great activity is 
apparent on all sides, Traffic is growing rapidly. 
The demands for commodities of all kinds are 
straining manufacturing capacity, and naturally 
po asa | its expansion, As a result of im- 
proving industrial conditions steamers are already 
arriving with increased steerage immigrants, and 
advices from transatlantic ports show that an 
increase of this sort of traffic is to be expected. 
Labour is well employed, and wages are advancing 
in “4 industries, the general average being 10 per 
cent, 











_ NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Admi- 
ralty: — Chief engineers: M. Stuart, to the 
Psyche ; G. W. Noll, to the Tribune. Engineer : 
W. G. Lawrence, to the Widgeon. Assistant 
engineers: A, Evans, to the Vivid, additional fo 
the Psyche, and for recommissioning; E. F. 
Baker, to the Magdala; R. B, Davies (proba- 
tionary), and H. G. Ash, to the oh ern 
additional for the Tribune, for recommissioning ; 
(temporary): G, W, Jones, to the Australia. 
DeatH OF Mr, Ropert BaiLite. — Robert 
Baillie, the sole surviving partner of the well- 
known firm of shipbuilders and engineers, West- 
wood, Baillie, and Co., of London-yard, Isle of 
Dogs, Poplar, E., died, we regret to say, at the 
residence of his son, Kent House, Lordship Park, 
N., on the Ist inst. Robert Baillie was born at 
Joppa, near Edinburgh, in the year 1818, and 
came to London in 1837, Previous to this he was 
apprenticed to a firm at Grove House, Edin- 
burgh, and employed on building the first 
steam cars made to run on the roads, according 
to the late’John Scott Russell’s patent. In 1847 
he, and his late partner Joseph Westwood, 
me sub-contractors under the late Charles 
John Mare for the Britannia Tubular Bridge, 
North Wales, and on their return to London 
ame Mr, Mare’s works managers, In 1856 
Robert Baillie, with the late Joseph Westwood 
and James Campbell, ec d the busi 
at London-yard, Isle of Dogs, afterwards known 
as W estwood, Baillie, and Co., and many cele- 
brated bridges were constructed by the firm, 
notably the Sukkar Bridge for India, previous to 
the completion of the Forth Bridge the largest 
cantilever bridge in the world ; the Attock and 
Chenab bridges, and hundreds of thousands of 
tons of bridge work for India, the Cape, and 
South America. The firm also built H.M.S. 
Resistance, Valiant, and other well-known 
vessels, Robert Baillie married in 1839 Emma, 
Ps daughter of the late Jonathan Bickford, of 
ilbrook, Cornwall, who survives him. His death 
occurred within five months of his diamond 
redding. Robert Baillie was a member of the 
ypititation of Civil Engineers, the Institution of 
echanical Engineers, and the Society of Engi- 
neers, and an Associate of the Institution of 
Naval Architects, 








THE PATENT JOURNAL. 
Condensed from “ The fiona ge Oficial Jowrnal of 
8. 


Application for Letters Patent. 


*,* When inventions have been “‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 

20th Mareh, 1899. 
5964. ATTACHING Bets to Corsets, J. H. Robertson, 





ndon. 
5965. InTeRNaL ComBusTion Enornes, J. Southall, 


Worcester. 
5966. Macutne for Stroprina Razors, R. Dunscombe, 


rk. 

5967. CoIN-FREED Fiu1ip Marers, J. F, Simmance, 

mdon. 

5968. ConTROLLING Movine Bopigs by WIRELEss 
TeL_xoraPpny, A. A. Govan, J. Trotter and W. 
Jamieson, Glasgow. 

5969. Secuntnc Rartway CaRRIAGE Doors, A. Lovell 
and G. Fincken, Bristol. 

5970. Paste Backine for PuorooRapuic Pcatss, J. H. 
Avery and C. Varnam, London. 

5971. ExHaustina ATMOSPHERIC Are, G. H. Wailes, 
London. 

5972. CyLInpricaAL SHapep Tins, A. Lovell and G. 
Fincken, Bristol. 

5978. SELF-REGISTERING Taps, A. Wood and J, H. Hill, 
Manchester. 

5974. Peat Briquetres, H. Kerrinnes, London. 

6075. Extracrina Streret Parric.es from Borines, 
F. B. Parkinson, Manchester. 

5976. CHampaone and Liquer Framg, H. Moreton and 
J. Cheshire, Birmingham. 

5977. Topes for MuLTiTUBULAR Borcers, 8. 8. Walker, 
Stratford-on-Avon. 

5978. AuToMaTiIC CANDLE SHapE Hoxpgr, N. J. 
Paramythioti, London. 

5979. InJectors, W. Eaton, Liverpool. 

5980. Cueckina Pickers in Looms for Weavine, D. 
Wilson, Leeds. 

5981. ConpgNsaTIon of Vapours for DisTILLino, F. W. 
Aston, Harborne. 

5982. Fasrengr for the Back Boarpof Porto Carrs, J. 
Smith, Dublin. 

£983. FasvENING for the WATER-TIGHT ATTACHMENT of 
Iron SuEeEts to Woop Framino, J. Carter, Bristol. 

5984. HxaTinc Japannino Stoves, J. T. Cope, Bir- 
mingham. 

5985, CIRCUMFERENTIAL RoOuvine of Steger Tossgs, T. B. 
Sharp, Birmingbam. 

5986. Bep Suexgts, A. Prestwich, Manchester. 

£987. Steam Traps, W. Durant, Barnsley. 

5988. Fixine Tires and Draos for Wueris of Roap 
Veuicuies, J. Dakers, Aberdeen. 

5989. HorstiInc aud Lowerino Drvices, H. R. 
Patriarche, Glasgow. 

5990. Writino Desk for Hanaina over the SHOULDERS, 
H. Schnell, Germany. 

5991. Mitirary SToois, H. Ecker, Germany. 

5992, Warer-Tunk Boer for Motor Cars, R. J. 
Wilson and A. E. Kitsell, London. 

5998. Tings, E. Poizot, London, 

5994. Tires, E. Poizot, London. 

5995. SEGMENTAL Tikes, E. Poizot, London. 

5996. SHEET-DELIVERY Device for Prinrina Pagsses, 
A. Bohn, London. 

5997. Steam and Hanp Derrick Cranks, F. Hudson, 

radford. 


5998. Stop CyLinpeR Printinc Press, A. Bohn, 
London. 

5999. ArrTiviciaL Srong Mannores, J. Knight, 
London. 

€000. Cover Banp or Rim Howprast, W. Beard, 
London. 

6001. PropgLiine Cyciesand other VEHICLEs, F. Lyst, 
London. 

6002. Recervine Apparatus for Hertz1an Waves, J.C. 
Schiifer, E. Renz, and P. Lippold, London. 

6003. CycLe SappiEs, W. Shone, London. 

6004. Car-LoapinG Apparatus, J. C. Fell (G4. W. 
Decker, United States.) 

6005. Device for ADvERTISING, J. H. Golding, London. 

6006. Motor Roap Vruicies, P. M. Justice.—(The 
Pope Manufacturing Company, United States.) 

6007. Sarery Guarps for Pursgs, 8. Urbanowicz, 
London. 

6008. Motor VeLocipepgs, R. Winn, London. 

6009. Scissors for Curtinc LeatTuER, G. Thuillier, 
London, 

6010. PHorooRaPHIc Print Fasrics, J. A. Harvey, 
Canada. 

6011. CanpLestick, W. Holyman, London. 

6012. Tonevug for Boots and SHoxgs, E. W. Cameron, 


mdon. 
6018. Rotary ADVERTISING Device, W. Blaker, 
London. 

6014. Hammers for Pranorortes, C. V. Burton, 
London. 

6015. Boots and Sxogs, J. W. Black and R. Bassett, 

ndon. 

60:6. Ergcrriciry Meters, P. Rissler and H Bauer, 

mdon. 

6017. Furnaces, M. Zahn, London. 

6018. Boxes for TransporTiNe Ecos, M. J. Talbot, 
London. 

6019. Carn Couptines, R. Haddan.—(J. J. Malloy, 
United States.) 

6020. Automatic Srgam Traps, J. H. Blessing, New 
York. 

6021. Brakes for Rattway VEHIcLEs, R. Maynard, 
London. 

6022. MASSAGE-TREATING Apparatus, J. A. Riviére, 
London. 

6023. Winpow Provision Boxes, H. G. Plumb, 
London. 

6024. Execrricat Incanpescence Lamps, V. I. 
Feeny.—({Aligemeine Blektricitdts - Gesellschaft, Ger- 
many.) 

6025. ELecrrica INcCANDESCENCE Lamps, V. I. 
Feeny.—(Aligemeine Elektricitéts - Gesellschaft, Ger- 
many). 

6026. M Eizcrmicat INCANDESCENCE Lamps, V. I. 
Feeny.—(Allgemeine Elektricitits - Gesellschaft, Ger- 
many.) 

6027. ReauLatinc the Suppty of Current, V. I. 
Feeny.—(Aligemeine Hlektricitdts - Gesellschaft, Ger- 
many. 

6028.  —_— of E.ecrricaL Reststancgs, V. I. 
Feeny.—(Aligemeine Elektricitdts - Gesellschajt, Ger- 
many.) 

6029. Gas Propuction, H. R. Beau and H. R. Ringwood, 
London. 

6030. SHarr Furnaces, J. Wetter.—(P. F. EB. Freund- 
lich, Germany.) 

6031. Marine VessExs, C. L. Burger, London. 

6082. E.xctricity Mrrer, C. R. Loubery, E. Frangois, 
and H. Kunkelmann, London. 

6083. ACETYLENE Gas GeyeraTors, R. W. R. Gill, 
London. 

6034, Strikinc ATTACHMENT for CLocks, G. D. Granger, 


ndon. 

6085. VENTILATION of Hats and Caps, J. H. Traill, 
London. 

6036. Brake AppiIANnce for Motor Cars, T. Myers, 
London. 

6087. F1LTER-PREss Piatss, I. Kohn, London. 

6088. ConTROLLING ELEectric Motors, R. Hutchison, 
London, 

6089. DisstpaTinec Gases, G. C, Dymond.—(J. F. Brady, 
United States.) 

6040. Inpicatine Leaks in Suips, H. B. Lundstrém, 
Liverpool. 

= — Correctors for Suips, W. H. Burgoin, 


verpool, 

6042. Roastina or Oxipisina Orgs, A. W. Tangye, 
Liverpool. 

6048. CENTRIFUGAL APPARATUS, E, G, N. Salenius, 
London, 





6044. Eco Bearer, P. Schneekl London. 

6045. Hats, A. H. Grabowski, London. 

6046. Transport Beps, W. H. Wheatley.—(J. P. Lein, 
United States.) 

6047. Diapers, A. Schiff, London. 

6048. Trezs for Boors and Snoxs, O. Wendt, 
London. 

6049. InsuLATED Pipg Covup.iinos, 8. R. Dresser, 
London. 

6050. Apparatus for Sortinc Tea, W. Jackson, 
London. 

6051. Gas Burners, H. A. Kent. London. 

6052. WorkING Sicnats, F, W. Webb and A. M. Thomp- 
son, London. 

6058. Erxecrric Lamps, 8. Berditschewsky-Apostoloff, 
London. 





6054. Execrric Lamps, 8. Berditschewsky-Apostoloff, 
naon. 
6055. Mans for Connectina Ratts, C. K. Freer, 


London. 

6056. Stop Vatves for Gas Supprty, A. Tobler, 
London. 

6057. Fitters, 8 M. Boyer, London. 

6058. Bepstrzap Fxenpers and Curss, F. H. Young, 
Birmingham. 

6059. TRANSPORTING Foop, G. Nancy and H. Guillot, 
London. 

6060. Ostaininc Hicn Temperatures, W. Borchers, 
London. 

6061. Heatinc PuLveRisep Sunstances, W. Borchers, 

ndaon. 
6062. INcaNDEScENT ELecrric Lamps, K. Lehmann, 
ndon. 

6093, PrintiInG TexTILe Faxrices, 8. H. Sharp and 8. 
H. Sharp and Sons, Limited, London. 

6064. ELecrric Reiays, W. L. Wise.—‘A. C. Crehore 
and G. 0. Squirer, United States.) 

6065. Pneumatic CyLinpeR, C. D. Abel.—(H. A. 
Brassert, United States ) 

6066. AppaRaTos for Curtina Screws, J. Brockie, 


London. 

6067. TREATING TEXTILE Fasric, J. M. J. Vignon-Danto, 
London. 

6068. PaRaFFrinine YARN, E. Edwards.—(G@. Gerst, Ger- 
many. 

6069. a Ou, H. H. Lake -+(V. Camiz and A. 
Gobba, Italy.) 

6070. SHowina Howes on Gor Links, F. B. Martin, 
London. 

6071. Couptincs for Raitways, H. F. Woodgate, 


London. 

6072. Cors, A. Morris, T. R. and H. W. Poupard, 
London. 

6073. Brake for RatLway Veuicies, R. A. Smith, 
London. 

6074 Cramps, L. Woebs, London. 

6075. Devices for Opgninac Cans, C. Manners, 
London. 

6076. CaMERA-PLATE Hotpgrs, F. Shaw, London. 

6077. OperaTinG PorTaBLe Fitters, G. C. Marks. — 
(The Pasteur-Chamberland Filter Company, United 
States.) 

6078. LicutinG StarygepD G1.ass Winpows, H. J. Cash, 
Croydon. 

6979. MingraL Sopa-WwatTER Ba.toons, S. Lenzer, 

ndon, 
6080. Rai.way TransFeR Trucks, C. Kiernander, 


ras. 
6081. Topacco MotsTener, G. von Benke, London. 
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6082. Sypuons, 8S. H. Adams, Harrogate. 

6083 MecHanicaL Movements, J. B. Chamberlain, 
London. 

6084. Fruit Knirg, A. H. Biard, Edinburgh. 

6085. AuTomaTic RaiLway CovupLines, 8. Harlow, 
Burnley. 

6086. Finisninc Woven Fasrics, T. Pickles, Man- 
chester. 

6087. INTERNAL ComBusTION Enaings, W. E. Philbrow, 
Huddersfield. 

6088. Twistinc Yarn, 8S. Ambler and J. Ambler and 
Sons, Limited, Bradford. 

6089. Pins for Securine Carpets, J. H. Gibson, Liver- 


pool. 

6090. CoIn-FREED Gas Merers, J. F. and G. E. Wright, 
and A. G. Sutherland, London. 

6091. STREET ADVERTISING ApPpaRATUs, W. Gunn, 
Manchester. 

6092. ConTROLLING FuRNAcE Gasgs, J. A. Drake, 
Halifax. 

6093. Derecators for Sucar Juicg, R. Harvey.—(F. J. 

wd, Demerara ) 
6094. Mrixinc FLour, Cotours, &c., H. H. Hil’man, 


Derby. 

6095. 1 en Opgntnc Macuines, W. H. Dorman, 
Stafford. 

. Sotzs to Boots, W. H. Dorman, 


Stafford. 

6097. Dryinc Wir Mareriats, A. B. Lennox, New- 
castle-on-Tyne. 

6098. Sicht Freep AvuTomaTIc GreEasER, J. Watt, 
G 


Ww. 

6099. Sewine the Sores of Espaprities, E. F. 
Doutreligne, Glasgow. 

6100. LuBRICATING STEAMSHIP PROPELLER Swarts, F. 
Lobnitz, Glasgow. 

6101. TrEap for Stairs, W. H. Winslow, Glasgow. 

6102. Guarps for SHips’ TaBies, R. C. McCunn, 
Glasgow. 

61038. VenTILATING Cover for Drain Traps, J. F. 
Wallace, Glasgow. 

6104. BotriEe Stopper, J. Fleming, Glasgow. 

6105. TaBLE Game of BiLiiaRps, J. Rennison, Brad- 


ford. 

6106. Boot StirrEners, C. J. Warren and A. H. Allin, 
Glasgow. 

6107. Apparatus for SorrENiIne Yarns, W. Robertson, 
G w. 


6108. Printinc Macuings, T. Cossar, Glasgow. 

6109. Two-srEeD CycLe Gear, W. W. J. Nicol, Edin- 
burgh. 

6110. Borris, J. Mallol, Birmingham. 

6111, BorrLe-sTOPPERING Macuing, E. 8. Chavasse, 
Birmingham. 

6112. Pweumatic Trrgs, E. Jackson, Wolverhampton. 

6113. Fixinc Piates of Lock Casgs, C. R. Heckford, 
Wolverhampton. 

6114. TRANSMITTING Motion, W. Vaughan, Wolver- 


——— 
6115. FLUID-VENDING Apparatus, A. J. Boult.—(M. D. 
Compton and F. Fuller, United States.) 
6116. BurRNERS for ACETYLENE Gas, E. J. Dolan, 
mn 


on. 
6117. Knives, H. V. Smith, London. 
6118, SWEETMEAT-COaTING MacuineRy, G. 8. Baker, 


London. 

6119. Jormsinc Hosrery Fasric Tocrruer, J. Kohler, 
Manchester. 

6120. Rotary Enornsg, O. T. Earle, London. 

6121. Stgam Generator, O. T. Earle, London. 

6122. Propucine PHotocrapus, C.S. Jones, Woodford, 


Essex. 
6123. Rack for DispLayine Borries, M. H. H. King, 


on. 

6124. VEHICLE-RUNNING GzaR, F. van Gifford, Kings- 
ton-on-Thames. 

6125. ELECTRICALLY-OPERATED Roap VEHICLES, P. M. 
Justice.—({The Pope Manufacturing Company, United 


States.) 
6126. Cans, H. 8. Reynolds, London. 
6127. TreaTine Viscip So.vutions, J. Kiinstner, 


n. 
6128. Devices for Packxina Eaos, C. E. la Fleur, 
London. 


6129. E.ecrric Batreriszs, C. Levetus, London. 

6180. Boor Trex, H. C. Miller and E. F. Mustchin, 
London. 

6131. VeLociprpEes, A. Lock and C. D. Mcllwraith, 
London. 

6132. Prorectine SHarts of Cass, L, Richmond, 
London, 





6133. ConstrucTING RaIL Supports, G. F. Dewdney, 


Cardiff. 

6134. Covpitincs for Carriaces, K. Heidtkamp, 
London. 

6135. Borters, R. J. O'Neill, London. 

6186. Moror-posiTionINc Apparatus, G. H. Condict, 
London. 

6137. Garment Fastener, H. H. Lake.—(W. S. 
Richardson, United States.) 

61388. Brakes, D. Soubielle, London. 

6139. RecovERING Mancangsk, F. W. Golby.—(H. 
Schoenweg, Germaxy.) 

6140. Corsets, A. 8. Turner, London. 

6141. Di-nypRo-lononz and its Homotoaugs, W 
Krauth. London. 

6142. TeLepHoNIC Excuancr System, A. E. Lamkin 
and J. G. Lemon, London. 

6143. pa Castine Macuings, H. J. Derbyshire, 

mdon. 

6144. Boots and Sxogs, G. H. Skinner, London. 

6145. Trees for Boots, W. H. Wheatley.—(Z. UH. 
Leadham, United States.) 

6146. Pumps, J. O. Elliston, London. 

6147. Camp Brp, J. B. Kingand F. R. Pool, London. 

6148. Marteriat for Beits, 8. Kirschbaum and B. 
Oppenheim, London. 

6149. Fitaments for INcANDEScENT EcLectric Lamps, 
W. L. Voelker, London. 

6150. Firg-Escapss, F. W. Zimer, London. 

6151. SHELLING the Locust Bran Kernets, P. C. D. 
Castle, Liverp»ol. 

6152, SuBpivipiInG LAMINATED MaTERIAL, R. W. Heard 
and R. A. L. Snyder, London. 

6'53. Fiur Morors, L. Burrell, London. 

6154. Piston Motor Enaings, F. W. Jones and E. W. 
Thurgar, London. 

6155. SuHips Propet_ep by Steam Power, F. W. Jones 
and E. W. lhurgar, London. 

6156. Srgerinc Gear, C. V. Suppin and B. Szendi, 


London. 

6157. Arc Lamps, W. C. Johnson and A. Wunderlich, 
London. 

6158 AgraTEp Waters, E. C. Worns, London. 

6159. TELEGRAPH Apparatus, A. J. Boult.(W. P. 
Dunlany, United States.) 

6160. TeLEcRAPH Apparatus, A. J. Boult.—(W. P. 
Dunlany, United States ) 

6161. Transrer Sneets, A. J. Boult.—(W. P. Dunlany, 
Uuited States.) 

6162. AppLiances for Savina Lira, H. de Wilde, 
London. 

6163. OpgRaTING Pianos, F. Hanke and F. Schoeffer, 


mdon. 

6164. Paps for Hat Boxes, A. Cohn.—(H. Gretsch, 
Germany ) 

6165. StorkING ACETYLENE Gas, E. Appleby, Leyton, 
Essex. 


22nd March, 1899. 


6166. RatLway CarriacE Winpows, J. J. Rowley, 
Penge, Surrey. 

6167. Liquor Founngts, J. and J. A. Laws, Leeds. 

6168. MARINE Enoine Governors, W. F. Balls, South 
Bhields. 

6169. Merat Po.isn, F. Herbert and J. Brown, 
Manchester. 

6170. Rartway Wacon Braxkgs, H. Pedley, Olton, 
Warwickshire. 

6171. Sargty Vatves, C. Ingrey, London. 

6172. Tagatinc Wukart A. Callister, Burnley. 

6173. Pavition Sprite, J. Young, Alloa. 

6174. Automatic Lock and Catcu, T. Burton, West 
Hartlepool. 

6175. Stopper for StERILisERS, R. C. Harrison, Lee. 

6136. Mountine Pictures, G. Brieger, Glasgow. 

— Sirtinc Grary, W. Quine, jun., Douglas, Isle of 


an. 
6178. AMMUNITION Hoists for ORpNancR, J. A. Harvey. 
B. in, France.) 
6179. Brakes for Cycies, W. Pearce and A. J. Mason, 
Birming 


6180. CaLctum CarBipE Ho.ipers, W. Pearce and A. J. 
Mason, Birmingham. 

6181. Cuarrs and Szats, J. T. Moore, Macclesfield. 

6182. ADJUSTING the Tension of Cuarin Drivine Gear, 
A. * Cummins, and R. Jackson, Liver- 
poo! 

6183. AppLiaNces for Usk in Mgasurine Liquips, J. 
Clissold, Wolverhampton. 

6184. Sgat Cover Device, R. J. J. Sloan, Leeds. 

6185. Latcu Botts, C. R. Heckford, Wolverhampton. 

6186. Stain CorNER Brock, E. H. Spettigue, Derby. 

6187. AppLiance for Game of Croquet, E. M. Lan- 
caster, Coventry. 

6188. — Games, M. E. Rourke and W. E. Simpson, 

mdon. 

6189. PHonoorapus, A. Watson, Birmingham. 

6190. Pwrumatic Trees, J. Cooper and F. G. Bensly, 
Birming! le 

6191. WIRE-woRK PiLLows, J. Nichols and T. Cooper, 
Birmingham. 

6192. Music Sroots, J. P. McPhun, G Ww. 

6198. Boots and SHoxs, J. Rudge, Bexhill-on-Sea. 

6194. Worxkine Designs on Gtiass, The Gateshead 
Stain lass Company, Limited, and J. E. Snee, 


Barnsley. 

6195. Automatic GgaR for VaLves, P. Thornley, Bir- 
™: . 

6196. Lansoen, W. Gibb and R. Chambers, Glasgow. 

6197. PAPER-CUTTING APPARATUS, J. White, Glasgow. 

6198. SUBMERGED FEATHERING PRopELLERS, E. F. 
Gorman and P. F. Yost, London. 

6199. ExcavaTinc Macuings, A. K. Kalery, London. 

6200. ComBINATION INDEX TaBLET, J. Sheerman, 
London. 

= oo for OPENING Minera WatTER Bort es, 





6202. Taktna CrngMATOGRAPHIC PicturEs, F. M. Lee 
and E. R. Turner, London. 

6203. Game, A. C. Savage, jun., Manchester. 

6204. Furnaces, C. Kilner, Sheffield. 

6205. ELecrric Motor Veuicies, M. Loir, London. 

6206. LaTHe Fittines, J. W. Cooper, L ndon. 

6207. Skirt Grips, F. B. Hough, London. 

6208. Kerries, E. J. Jones, London, 

6209. Breakwarters, J. R. Browne and J. A. Baker, 
London. 

6210. Siens for ADVERTISING PuRPosEs, W. and C. 
Fricke, London. 

6211. Worm Gearine, E. G. Hoffmann, London. 

6212. Rotary Enorng, J. Baird, London. 

6213. InsuLatine Lintne for ELEcTRICAL APPARATUS, 
The British Thomson-Houston Company, Limited. 
—+(G. B. Painter, United States.) 

6214. GENERATING AcETYLENE Gas, H. C. White, 
London. 

6215. Macuine Guns, F. M. Garland, London. 

6216, Wrnp Screen for Cycuists, A. Assmann, London. 

6217. Burip1ne Construction, D. Swanson, London. 

6218. LicuTine by Gas, M. F. and G. A. Connors, 


London. 
6219. Provine Ecos, J. A. Bingham and M. Green, 
London. 


6220. ELecrricat IncanpEsceNnt Lamps, Siemens Bros. 
and Co., Limited.—{Siemens and Halske Aktien Gesell- 
schaft, Germany ) 
1. Hanp Brakes for Rattway Wacons, A. P 
Parker, London. 
6222. Bett Apparatus for a Doc to Piay on, T. E. G. 
Cronin, London. 
6228. CompounD INTERNAL ComBUsTION EnoINEs, J 
Day, London. 
6224. DispLayinc Puoroorapuss, J. P. Clarke, London. 
6225. ConpgnsERs, Kirkham, Hullet, and Chandler, 
Limited.—(F. Marshall, Denmark.) 
6226. Drivine of Cycigs, J. Lewthwaite, London. 
6227. WasHina Macuings, A. J. Boult.—{Z. Gaillard, 
France.) 
6228. Propuction of SgamMiEss Tuses, N. Becker, 
London. 


6229, TELEGRAPHIC PRINTING InsTRUMENTS, F. H W, 
Higgins, London. 
6230. Lamp Cumyeys, C. A. H, Just, London, 
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6231. Frames for Dayinc Printep ILLUsTRaTioNs, J. 
Miser, London. 

6232. CarsurEttors, C. Lange, London. 

6233. Cur-orr ARRANGEMENTS for Pumps, C. Lange, 
London. 

6234. Hotoine Cyciks to Prevent Tuerr, T. Hewitt, 
London. 

6235. ConcenTRATING Liquip Martrers, A. M. Clark.— 
(The Reinische Patent-Leim und Gelatine-Industrie 
Company, Limited, Germany.) 

6236. PREssING ROLLERS for Sprnninc Framgs, H. 8. 
Jones.—{ W. Acheson, Russia.) 

6237. PRESERVING Hops, A. Wilkinson, Liverpool. 

6238. DouBLE-FiTTING CANISTER Lip, J. W. Crabbe, 
jun., Liverpool. 

6239. Heap Coverinc, M. Raif and the Firm of 
Couteaux Fréres and Cie., Liverpool. 

6240. Cop Wrnpinc Macutnrs, L. H. Renshaw and T. 
and J. J. Burgess, Manchester. 

6241. Measurtne Macurye for Tapgs, L. H. Renshaw 
and T. and J. J. Burgess, Manchester. 

6242. Watt Papers, J. Walker and H. Carver, Man- 
chester. 

6243. Srrincep Musicat Instruments, J. Miiller, 
London. 

6244. Propuctne Biack SHapEs on Woot, J. Y. John- 
son.—{The Badische Anilin and Soda Fabrik, Ger- 
many.) 

6245. Derivatives of DIPHENYLAMINE CARBOXYLIC 
Acip, G. W. Johnson.—(Kalle and Co., Germany.) 
6246. Tosacco Prpgs, P. D. de Nantoux and T. Nettle- 

ingham, London. 

6247. OpsratTinc Rartway Brakegs, R. Niédas and L. 
Seile, London. 


6248. Apparatus for ApveERTisiInc, H. Woinke, 

London. d 

6249. Process for Dyrrmsc Fasazics, G. Tagliani, 
mdon. 


6250. Apvertisinc Devices, C. Baker and W. A. Chat- 
worthy, London. 

6251. Stop Motions for Looms, C. E. Pervear, W. W. 
Harrison, and J. Holt, London. 

6252. Monocies, W. Schulek, London. 

6253. Repropuctnc Drawineos, &c., J. P. Maginnis, 
London. 

6254. PowpER Purrs, 
London. 

6255. Heap Covrrines, F. Bloom and W. Armes, 
London. 

6256. Excrne Governors, A. 8. F. Robinson, London. 


P. Poetto and J. Méton, 


28rd March, 1899. 


6257. Warnina Drivers of Trarns, G. K. Letts, 
vorthampton. 
6258. Cover for Evectric Lamps, M. P. MacInnerny, 
Liverpool. 
6259. Ruws and Trres for Venice WHeEets, J. Taylor, 
mdon. 
6260. Fire Escaprs, C. H. Worksnop and R. R. Lock- 
wood, Halifax. 
6261. Wire Netrino, G. F. Priestley, London. 
. Hiau-spgep Enarnes, A. Boyd, Stockton-on- 
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Tees. 
6263. Loapina Wacons, G. Taylor, Cardiff. 
6264. Trre Cover, A. Lynn, Belfast. 
6265. Cop SKEWERING Macuing, J. A. Lister, Mirfield, 
Yorks. 
H. W. J. Cheffins, 


6266. Cranes for DREDGING, 


Germany. 

6268. THEATRICAL DressEs, &c., P. B. Cinquevalli, 
Birmingham. 

6269. Evecrric Lamp Howpers, R. F. Hall, Birming- 


am. 
6270. Eiectric Switcuss, R. F. Hall, Birmingham. 
6271. ELecrric Swrrcuess, A. J. McGeoch, Glasgow. 
6272. Purtryinc Waste Liquors, W. Naylor, Preston. 
6273. Castinc MoLTEN Iron into Mou.ps, R. H. Wain- 
ford, Stoke-on-Trent. 
6274. AcETYLENE Gas GENERATORS, R. H. and F. 
Sunderland and G. Marshall, Birmingham. 
6275. Metat Stapies for Son Buiinps, E. Ashworth, 
anchester. 
6276. Srexter Cuip3, C. L. Jackson and J. Edge, 
Manchester. 
6277. ArracHinc Hanpies to Brusues, J. A. Moss, 
Manchester. 
6278. Motive Powger Enotes, T. Hawkins, Man- 
chester. 
6279. Apparatus for STERILI3ING MILK, A. E. Frost, 
London. 
6280. Woven Wire Mattresses, R. P. Taunton, Bir- 
mingham. 
6281. Frour Freeper, J. McDonell, Limerick. 
. Bracecer, J. W. Robathan, Birmingham. 
6283. Drawers and Trays for JEweLiErs, T. C. Howl- 
croft, Liverpool. 
6284. Packtna, A. E. Muirhead, Glasgow. 
6285. REMOVING FasTENINGS from Corks, H. W. Toms, 
London, 
6286. Stzinc Yarn, D. Wood, Grimsby. 
6287. Exncine Governors, J. Hewetson and J. R. 
Fryer, Hartlepool. 
6288. ADVERTISING, A. J. Priestley, London. 
6289. DetacHaBLe Cup, W. Bown and W. Bown, 
Limited, Birmingham. 
6290 Drivise Mecuanism of Cycizs, T. E. Cave and 
G. Underwood, Birmingham. 
6291, Watrer Fitters, N. McConachy, Glasgow. 
6292. Locx1nec Apparatus for Carrs, H. Alexander, 
Glasgow. 
6293. Reautatine Heat of Carriaces, D. Drummond, 
Glasgow. 
6294. DisconnEecTING Broomsticks from Brusugs, E. 
Lansche, Baden, Germany. 
6295. Measures of Capacity, T. Finney, Glasgow. 
. TELEPHONE Systems, J. C. Slater, Missouri, 
U.S.A. 
6297. Repuctne Mxetats, H. Bumb, Glasgow. 
6298. Derivinc Mecuanism of Wasnina MACHINES, 
R. Varley, J. Smith, and J. Butterfield, Keighley. 
6299. Tuk NatTionaL Corrgge Mixturg, J. Sossich, 
London. 

6300. ELecrro-pLatinc, H. Beckmann, London. 

6301. Vatves, J. Prestwich, Manchester. 

6302. Srgam and Water Vatves, J. Prestwich, Man- 
chester. 

6303. ALARM to Prevent THeErt of Clorues, R. Schmid 
and R. Basch, London. 

6304. BEER - RACKING D. O. Paige, 
London. 

6305. VAPOUR-BURNING Lamps, L. C. Hills, London. 

6306. Process of Descrisinc Curves, L. Cerebotani, 
London. 

6307. INTERNAL ComBusTION Motors, A. Harcourt and 
and M. H. Rowland, London. 

6308. ImpREGNATING Woop with SoLvTion, W. Youlten, 
London. 

6309. Wrng-GLass Hanoer, H. Dickson, London. 

6310. Dovusig-action Air ComprEssiInc Pump, R. 
Gregory, London. 

6811. ARTIFICIAL Stong, F. Gehre, London. 

6312. Mecuanism for Consurtna Tricks, W. H. Lydall, 








APPARATUS, 


London. 

6313. Action for Upricut Pranorortss, E. Bernard, 
London. 

6314. Corsets, J. Tinsley, London. 

6315. TagkaTInc Hanks under Tension, L. Schreiner, 
London. 

6316. Motor and Fiy-wueg., J. W. Bennett and H. I. 
Gould, London. 

6317. Ratstne and Lowerrine Sroors, H. J. Fletcher, 
London. 

6318. Biorrine Paps, O. Reick, Berlin. 


6319. SHapina Sager VuLcanisep Fisre, W. H. 


Tomkies and W. C. Webb, London. 

6320. CorrEE-MAKING Apparatus, F. E. V. Baines, 
London. 

6321. Surnrace Contact Srups for ELectric TRACTION, 
W. Kingsland, London. 

6322, ELectric Canves, A. Whalley, London. 





6323. Osraintinec Motive Power, W. Friese-Greene, 
London. 

6324. Boots and SHogs, E. Lacombe, London. 

6325. Lerrer-noxges, T. Elsley, Limited, and J. 
Chamberlin, London. 

6326. VARIABLE Spexp Gear, W. H. Newman, London. 

6327. Exposine PuoroGRapuic Views, L. E. Granich- 
stiidten, London. 

6328. GENERATING ACETYLENE Gas, J. W. Robinson 
and H. Hadley, London. 

6829. Fitters, W. Paterson, London. 

6330. Wixpow SasHes, C. D. Tabor and A. Schrafft, 
London. 

6331. VapouR Burners, R. Adam, London. 

6332. Disues, W. W. Tilley, London. 

6333. Ligutrnc and Heatine Apparatus, W. Glitsch, 
London. 

6334. Dust-srns, E. Lebach, Liverpool. 

6835. Propucine ELecrric CurRENT at Ska by ACTION 
of the Waves, M. Gehre, Liverpool. 

6336. Printers’ GALLEYys, R McGowan, Liverpool. 

6337. INDICATING when MARINE ENGINEs are Movine, 
E. J. Smith and J. Barber, Liverpool. 

6338. Toy, G. C. Dymond.—{J. L. Hess, Germany.) 

6339. Moutpine Motren Iron, W. Hawdon, London. 

6340. Composite FURL, R. Romuey, J. Thame, 
and the Fibrous Material Syndicate, Limited, 
London. 

6341. Uritisation of HousEHoLp Waste, R. Schleicher, 
London. 

6342. ExpLosion Encivss, P. M. Justice.—{The Pope 
Manufacturing Company, United States.) 

6343. VoLtinc Macutnes, F. W. Purcell, London. 

6344. LicuTine and Heatine by Evxcrricity, O. O. 
Domon, London. 

6345. Dertecror for CycLte Lamps, A. S. Page, 
London. 

6346. PREPARING VEGETABLE Fiprgs, B. S. Summers, 
London. 

6347. Execrric Brakes, W. L. Wise.—({The Actien- 
Gesellschast Blektricitiétswerke (vorm. 0. L. Kummer and 
Co |, Germany.) 

6348. TrEaTING DisTILLERY Rerusg, T. Storer and R. 
McAlley, London. 

6349. TeLeGrRaPH Posts, Siemens Bros. and Co., 
Limited, and G. W. Perry, London. 

6350. PHOTOGRAPH-EXHIBITING APPARATUS, A. Watkins, 
London. 

6351. Etastic Packtne Rives for France Jornts, M. 
and A. Dulac, London. 

6352. ILLUMINATING by CompusTIon of MAGNESIUM, 
B. Acres, London. 

6353. GengRatiInG ELecrric Currents, F. E. Elmore. 
-+{J. 0. S. Elmore, India.) 

6354. CENTRIFUGAL GOVERNORS, 
London. 






P. Brotherhood, 


24th March, 1899. 


6355. ImpgLLING Bicycuss, C. Wilton, London. 

6356. AUTOMATIC TIE ATTACHMENT, H. Budd, London. 

6357. Traps for Sinks, C. Moody, London. 

6358. MecHanicaL Fiaures, M. E. Dunscombe, 
Bristol. 

6359. Key for Unscrewrnc Borrie Sroppgrs, H. 
Thomson, Huntingdon. 

6360. Tue Rotary Poisons Cupsoarp, W. Reid, Aber- 


n. 
6361. Mittpanp Grip and Fastener, W. Foster, 
Leeds. 
6362. MERCERISING and WasHIne YaRN, J. M. Collins, 
G 


Ww. 

6363. Dousie Lense for Carriace Lamps, E. Hearne, 
Birmingham. 

6364. Botrte Ho.pgr and Paper Wercnt, C. W. 
Clarke and V. S. Walker. Stockton-on-Tees. 

6365. SELF-ACTING Fgeps for AUTOMATIC MACHINERY, 
H. Wharton, Birmingham. 

6366. Ripptinc Grate and Asxpir, M. Crothers, 
Batley, Yorks. 

6367. Fastentnc Doors of Sarmgs, A. E. Price and R. 
Gough, Wolverhampton. 

6368. PaRALLEL Screw Vicss, J. Barrow, Glasgow. 

6369. Repuctnc Dravueats in Carriaces, J. H. Green- 
hill, Belfast. 

6370. Vatvge, E. B. Smith, W. H. and E. Asquith, 
Manchester. 

= HorsesHors, E. Yeadon and J. Bateson, Brad- 
ord. 


6372. Apparatus for DRawine Orr Fiere from Comp 
Crrcies, J. Hayes and The International Fibre 
Syndicate, Ltd., Bradford. 

6373. Fire-Boxes, J. Pandel, Newcastle-on-Tyne. 

6374. Back Fork Enp for Cycixs, W. Biddles, 
Leicester. 

6375. IRontnGc Apparatus, F. André, Boulogne-sur- 
Seine, France. 

6376. CoLLAPsIsLe Berrus for Sups, E. R. Billington, 
Liverpool. 

6877. Gotr Cus, C. O. Weber, Manchester. 

6378. AuromaTic Roap Map, F. V. Whitehead, Leith, 
Scotland. 

6879. Automatic VeHicLe Coupiinas, A. Rushforth, 
Bradford. 

6880. Lock Nuts, G. H. Devitt, Glasgow. 

6381. Fixrinac Winpow B.iinps, T. B. Sharp, Bir- 


mingham. 
6382. Steam Morors and Apparatus, J. Murrie, 


Glasgow. 

6383. ‘“‘GRADUATED FLEXIBLE TuBE,” W. G. Barton, 
London. 
so Srrpar Puzziz,” E. Wynne, Liver- 

pool. 

6385. Jornine Pires, G. Thomas and H. Pearce, sen., 
London. 
6386. Rartway Accipent Apparatus, C. Lusty, 

London. 

6887. Puriryinc Waste Liquors, W. 8. Squire, 
London. 

6388. Stream Motor Veuicies, T. Coulthard, T. 
Coulthard, jun., J. H. Toulmin, and W. Norris, 
London. 

6389. Wirina Borris Corks, R. M. and C. E. Chambers, 
London. 

6390. GENERATING ACETYLENE Gas, J. H. Woodroffe, 


London. 
6391. Sprincs of Swina Doors, &c., E. Verity, 
di 


mdon. 

6392. Hosz Rosgs, W. D. Luff and J. F. Johnson, 
London 

6393. PROPELLERS, J. B. Bowie, London. 

6394. PrevENTING BorLeR Exptosion, J. T. Hayes, 
London. 

6395. CURRENT-TRANSMITTING APPARATUS, W. R. Wynne, 


mdon. 
6396. AvToMATIC CoIN-FREED APPARATUS, M. Heyder, 


ndon. 
6397. Cycies, A. J. Boult.—(#. Molles-Puyredon, 


Belgium.) 
6398. Paper Bacs or Containers, T. Schmitz, 
Lo 


mdon. 
6399. Rartway SicNnaLuine, W. 8. and C. R. Boult, 


mdon. 

6400. Trays or Tapes, A. J. Boult.—(R. Scholze, 
Germany. 

6401. Rat Traps, J. W. Mockford and E. Ellicott, 
London. 

6402. Horn Susstance, F. W. Golby.—(G. Bierich, 
Russia.) 

6403. Mixture for Usz with Coat, H. R. Empson, 
London. 

6404. Couptinc Apparatus, W. H. White and G. 
Hildred, London. 

6405. Cans having Arr-Ticut Lips, M. H. and M. A. 
Hills, and A. N. Hopkins, Wolverhampton. 

6406. Reins for Drivinc Horsgs, A. 8. Tanner, 
London. 

6407. ADJUSTABLE Door Ciip, W. Hodgson-Hodgson, 
London. 

6408. TransporTiInc Venicies, H. Berg, Barmen, 
Germany. 

= Automatic Wacon Covuptinas, A. G. Thomas, 


6410. VALVES, G. E. Cordeau and G, F. Wilson, 
London, 





6411. Cover for Tires, J. Barnsley and E. Hall, 
London. 

6412. Drawina and MgasurRinc InstRuMENTs, J. 
Saunders and 8. Chenault, Kingston-on-Thames. 

6413. Gare Fasrentnoes, C. M. Weaver, Kingston-on- 
Thames. 

6414. System for the Srorack of Hear, C. Joly, 
London. 

6415. TupEs, A. Brocker, Diisseldorf. 

6416. Game, A. Tims, London. 

6417. Corsets, H. H. Lake.—{l. @. 
States.) 

6418. Finre, C. J. Dear and The International Fibre 
Syndicate, Ltd., London. 

6419. March Maxine Macuines, F. L. Van Dusen, 


Walker, United 


London. 

6420. Resistance Boxes, G. T. and T. E. Gambrell, 
London. 

6421. Burning AcrTYLENE Gas, H. Salsbury, 


London. 

6422. Perriryine Woop, H. 
Aulich, Germany.) 

6423. MeraLiic Skips for Carsoys, A. J. Wilcox, 
Liverpool. 

6424. Fire or Rasp 
Liverpool. 

6425, CrntTRIFuGAL Macuiyes, G. C. Dymond.—(@. 
Daseking, Germany.) 

6426. Device for Securrnu Winpows, W. E. King, 
London. 

6427. Composition for Maxinc Beveracss, T. R. 
Evenden, London. 

6428. Ketrie Lips, F. G. Fox, London. 

6429. ORDNANCE-SIGHTING Apparatus, A. A. Common, 
London. 

6430. Trrpop Heaps, G. W. Atkins, London, 

6431. Borters, P. J. Keene, London. 

6432. Furniturg, A. Germain, London. 

6483. MaturED Srocx Begrs, F. Faulkner, J. E. J. 
Johnson, and The Non-deposit Beer Company, Ltd., 
London. 

6434. Borrtina Beer, F. Faulkner, J. E. J. John- 
son, and The Non -deposit Beer Company, Ltd., 
London. 

6485. Carpuretrer, La Société Japy fréres et Cie., 
London. 

6436. Actp, C. D. Abel.—{The Actien-gesellschaft fiir 
Anilin Fabrikation, Germany.) 

6487. Sarety Corks for Mepicine Borris, H. Brown, 
London. 

6438. Rottep Rats, C. D. Abel.—(J. Kennedy, United 
States. 

6489. TELEPHONIC Jacks, Siemens Bros. and Co., 
Limited. —(Siemens and Halske Actiengesellschaft, 
Germany.) 

6440. INTERNAL CompBusTION Motor Enatnes, H. Bar- 
croft, London. 

6441. Ectecrric Cass, T. Carles, London. 

6442. Bituiarp Cusrs, P. 8. Griffiths, London. 

6443. Pocket GALVANOMRTER, C. Beez, London. 

6444. ArracHING Parasois to Cycixs, J. A. Donald 
and 8. W. Lewis, Twickenham. 


Sefton-Jones.(P. G. 


-cutTrinc Macuings, J. Greene, 


25th March, 1899. 


6445. Carrripass for Guns, H. J. Blanch, London, 

6446. Necx-Trz Hotpgr, C. E. Morton, Manchester. 

6447. ArtiriciaL Bait for ANotEerRs’ Use, R. 
Cantrell, Wolverhampton. 

6448. Gravy Srrainer, G. Gough, London. 

6449. CrrcuLaR Backep Fire-crate, A. E. Anderson, 
Northampton. 

6450. Cigar Banps, H. W. Verdon, London. 

6451. Rartway Truck Coup.inos, J. Hartill, Sedgley, 
near Dudley. 

6452. Fo.tpine Caninet, G. R. McKenzie, London. 

6453. JomntiING of RuBBER TireEs, A. Cook, 
Glasgow. 

6454. WaTER-TUBE BorLers, J. Cowan, London. 

6455. Dror Stamps, D. Smith, London. 

6456. DoUBLE-BARREL DrRop-pown Guns, W. H. 
Brighton, London. 

6457. Buiyp Corp Fasteners, E. G. 

ndon. 

6458. Umbreias, N. Foley, Manchester. 

6459. Moutp Mecuanism of Linorypg MAcuines, W. 
H. Lock and E. Girod, London. 

6460. ComBrnaTION Spray and Jet Nozzve, H. Stone 
and W. White, Birmingham. 

6461. Warts of Cycvgs, J. Miller and A. N. Dunlop, 
Glasgow. 

6462. PHotocrapuic Cameras, F. W. Saxby, Liverpool. 

6463. Leven WeicHINc Macuines, H. Pooley, jun., 
Liverpool. 

6464 Heatinc CanpDie-stick, E. R. Royston.—{F. &. 
Bavari, Italy.) 

“= FurnNituRE Castors, G. Moore, jun., Birming- 


Harcourt, 


am. 
6466. FLEXIBLE TuBING, H. J. Doughty, Manchester. 
6467. ‘‘ TuRNtnc”’ Cuegsss, 8. Milligan, Manchester. 
6468. Soap, W. H. Murray, London. 
6469, — for WueEEts of Bicycies, H. B. Burnell, 
mdon. 
6470. HorsgsHogs, H. B. Burnell, London. 


6471. Hopper Ferrpers, J. M. Hetherington, T. 
Thompson, and J. Heywood, Manchester. 
6472. Rivinc Gear for VeLocipepgs, J. Meek, 


Coventry. 

6473. Ian1tiInac Gas Burners, C. Bollé.—{C. Fitalaf, 
German 

6474. Truck, H. O. Cooper, Liverpool. 

6475. Pennoper, J. Hill, Liverpool. 

6476. Veuicies, M. E. Stedmond, Glasgow. 

6477. Uritisinc Steam, J. Feesey, Winchfield, Hants. 

6478. ELectric Arc Lanterns, R. F. Hall, Birming- 


am. 
6479. WueeEts for Vetocipepgs, T. Cutlan, London. 
6480. Sewinc Neepies, H. Spruck, Barmen, Ger- 


many. 
6481. DouBLE- BEAT or EQuitiprium VALves, J. Chal- 
mers, Glasgow. 
6482. Ratrtway Wacons, W. Hoyle and J. Bowman, 
‘anchester. 
6483. Horse Cotiars, J. Plummer, Colinton, Mid- 
lothian. 
6484, Swircupack Rartway, C. Ercole and A. Char- 
Paris. 
Hypravtic Cranes and Lirrs, W. B. Cale, 
vondon. 
6486. Sack Fastener, F. J. Kinnersley, Bristol. 
6487. SwitcuEs, The British Thomson-Houston Com- 
pany, Ltd., and F. Samuelson, London. 
6488. Rartway Tires, H. Sharpe and I. Bagnall, 
London. 
6489. CoupLines, J. Hurman, E. Liley, and W. H. Cullen, 
London. 
6490. Means for ExTinavuisHine Fire, S. Edmunds, 


mdon. 

6491. Device for Forminc Moutprnes, F. J. Rennison, 
London. 

6492. OpgRaTING Rartway Barriers, G. Rammensée 
and A. Kaesser, London. 

6498, Sewina Macuing, H. R. Tracy, London. 

6494. Apparatus for Szecurtna Srups, A. D. Jackson, 
London. 

6495. Mrxinc Macurngs, W. Tymm, London. 

6496. PokeR-worK APPARATUS, T. Palmer, Stuttgart, 
Germany. 

6497. Brakes for Rartway Wacons, T. D. Swift, 
Liverpool. 

6498. Guy Traps, A. C. Craik, Liverpool. 

6499. Drivina Cuarns for Bicycies, W. Truscott, Bir- 


min, 5 

6500. Gaserme InFLATORS on Bicycies, W. Truscott, 
Birmingham. 

6501. Hotpgrs for Mountina Carps, G. H. Simpson, 


rming’ . 
6502. Spray Jets, T. E. Wilson and P. Kestner, Man- 
chester. 
6508. Rotary Motors, B. W. Tienhoven, London. 
6504. PowER-GEARING MINCING Macutng, T. Williams, 
jun., London. 
6505. VALVEs and Taps, A, Seward and A. Illingworth, 
London, 





———:21 
6506. VaLvE Apparatus, W. Evans and D, Lewis, 
’ 


ag pe — 

6507. Natts, E. Field, F. 8. Mo 

Sones. ris, and G. C. Glyn 

6508. ALaRM Apparatus for Boi. 
London. cele Andersen, 

6509. Locking Gas Suppty Taps, T. 
eer ee M. Collins, 

6510. Votrmerer, A. M. Clark.—(The Fir of yy. 
mann and Braun, Germany.) ARs Tom og Hart. 

6511. AUTOMOBILE VEHICLEs, 
Morisse et Cie., France.) 

6512. Too. for ExPANDING TuBEs, 
Marsh, London. 

6513, INVALID ELEvators, W. A. Allen, Kingston, 
hames. es 

—_ — Bassam, J. Titley, Birmingham, 

6515, YEING LEATHER, E. : } , 
London. rh om & Peltaer, 

6516. Lear Houtpgr for Music Sranps, 
ge scene ‘ 

6517. Winpine Gear for CLocks, T. Weisser, I, 

6518. Benpine Tunes, F. H. Young and A. a. 
Birmingham. " 

6519. CanDLE Hotpgrs, FE. J. Edwards, London 

6520. Wagxcs, W. Radermacher, London, ‘ 

6521. Matt Drums, F. Kniittel and The 
Actien-Gesellschaft ftir Eisengiesserei 
schinfabrikation, London. 

6522. Resitient Tires for WHEELS, W. 
London. 

6528. MANUFACTURING GuNPOWDER, C. 
L. W. Smith, D. J. Metcalfe, 
F. Hargreaves, London. 


J. E. Bousfield.g, p, 
W. Parratt and i. 


F. H. Treson, 


Berliner 
und Ma. 


Edmunds, 


H. Curtis, ©, 
A. C. Pearey, and 4, 








SELECTED AMERICAN PATENTS, 


From the United States Patent-office Official Gazette, 





293. Warer-FEEDING Dkvick Yor Grixpixg 
Wunnis, G. J. Ridley, Auburn, N.Y.—Filed May 
26th, 1898. 

Claim.—(1) A grinding device, comprising an abrad. 
ing wheel, a water-feed wheel in line with the abrad. 
ing wheel, but not in contact therewith, a water 
reservoir within which the feed wheel dips, and rota. 
tive connection between the two wheels. (2) A 
grinding device, comprising an abrading wheel and q 
water-feed wheel in line, but not in contact, a rotative 


[618,293] 


618 














connection between the two wheels, a water reservoir 
within which the feed wheel dips, and a slide inter- 

between the feed wheel and the abrading wheel, 
by which the amount of water may be regulated. (3) 
A grinding device, comprising an abrading wheel and 
a water-feed wheel in line, but not in contact, rotative 
connection between the two wheels, «a water 
reservoir within which the feed wheel dips, a hood 
covering most of the abrading wheel, and a slide 
mounted on the hood above the grinding point of 
= — wheel, and movable toward and from the 
wheel. 


618,327. Manvuracture or WELDED Pips, 7. J. Bray, 
Pittsburgh, Pa.—Filed May 14th, 1898, 
Claim.—The method herein described for forming 
welded pipe which consists in preparing skelp by 
bending the lateral edges to form arcs of the finished 
pipe, introducing the same into a suitable heating 
furnace with the body portion of the same resting 


[618,327] 





upon the furnace bottom and the lateral edges pro- 
jecting above said bottom, raising the edges of the 
skelp to a welding heat and the body of the skelp toa 
bending heat, and finally passing said skelp from the 
furnace into and through a suitable contiguous 
welding device, substantially as and for the purposes 
specified, 


618,361. Pneumatic ELEvaTor anp Conveyor, F. 
F. Landis, Waynesborough, Pa.—Filed March 19th, 
1898. 


Claim.—{1) A discharger for a pneumatic elevator 
and conveyor comprising a rotary fan and an outer 
casing mounted to revolve therewith, which casing is 
formed with a central horizontally-extending portion 
constituting the receiver for the material to be 





(2) Ina 


set forth. 
the combination of 
Al being bell-shaped and 
having the hopper E connected to its outer end, = 
hopper formed with a flange extending within said 
end, the discharger comprising the disc B, bell-shape« 
casing C and fan blades bres mg” J them, mounted on 


operated upon, substantially as 
pneumatic elevator and conveyor, 
the casing A Al, the 


asha within said outer casing, the outer end of sai 





ing C extending under the flange of said hopper, 
and driving hank , substanti fly as set forth. 















liner 
M 


nds, 


da 


ING 
lay 


ad- 


Aprit 14, 1899 





THE ENGINEER 


353 








oo 
THE NAVAL BOILER OF THE FUTURE. 
No, I. 

Ir will always be found expedient, if not necessary, to 
use various types of boiler in fleets ; but the greater 
owers in the larger ships will in all probability be pro- 
d by a single type of steam generator, which may 
be termed the ruling type; thus, for the moment the 
Belleville generator promises to become the ruling type. 
In the following articles we propose to consider what 
ought to be the characteristics of the ruling type; to see 
how far anyone of several boilers, now candidates for the 
osition, are likely to comply with the conditions ; and 
to set forth as far as is practicable the lessons which 
have been learned and the information acquired by the 
ractical use of these generators. So far as is consistent 
Pith the carrying out of our intention, we shall not 
specify any particular make of boiler—that is to say, we 
shall deal mainly with principles and not with inventors, or 
manufacturers, or users. ‘ 

The marine boiler of the present day is represented by 
two great types. In the one the products of combus- 
tion—the hot gases—and the burning fuel are inside 
tubes surrounded by water. The Scotch boiler represents 
this type. In the other class water is inside the tubes, 
which are surrounded by the hot gases. The Babcock 
and Wilcox boiler represents this class. Both types 
have ardent advocates; both types are in extensive use. 
The first problem presenting itself in connection with 
our subject may be stated thus :—Is the naval boiler of 
the future to be of the fire-tube or the water-tube type ? 
The introduction of the Belleville boiler into the British 
and other navies would appear to have settled the 
question; but the last word has not yet been said, and 
the permanent employment of the Belleville, to the exclu- 
sion of all other generators, is very far indeed from being 
a settled thing. 

In attempting to arrive at a correct appreciation of the 
relative merits of water-tube and fire-tube boilers, it is es- 
sential that we should either put practice in the mercantile 
marine wholly on one side, or use its teachings with great 
caution and many limitations. The assumption that 
what is good for an Atlantic liner must be excellent for a 
warship is wholly untenable. The assumption is made 
daily, nevertheless, and has, we think, done much to 
retard the discovery of the Navy boiler of the future. We 
use the word ‘“‘ discovery"’ instead of invention advisedly, 
because we think that in the end it will be found, 
possibly almost by chance, that some particular type 
possesses unforeseen merits ; and before we have done we 
hope to make many of our readers who have not realised 
the truth before understand how small may be the differ- 
ence between the steam generator which is a great 
success, and that which is a complete failure. 

Let us first consider what are the conditions with which 
a naval boiler must comply more or less fully. 

According to the Admiralty, a boiler must able (1) to 
carry a very high pressure ; (2) to produce steam very 
soon after the fires are lighted; (3) it must not be liable to 
wholesale breakdown ; (4) it must be very economical in 
fuel ; (5) it must be reasonably safe ; (6) it must be light. 
We base these statements of conditions on various papers 
and discussions, and a somewhat intimate knowledge of 
what the Admiralty has actually done. But the Admiralty 
will favour any boiler which complies with, say, four of 
the conditions out of six, provided that smallness of 
weight is one of them. 

We, and we believe most engineers, will go further, and 
add the following conditions to those we have just stated : 
(7) The boiler should be extremely safe ; (8) it should be 
of such a form that it can be fully protected from an 
enemy’s fire ; (9) itshould admit of being readily repaired ; 
(10) it should not be liable to rapid destruction by use or 
disuse ; (11) it should supply with ease dry clean steam ; 
(12) it should not be intolerant of careless firing or bad 
water. 

It may be argued that we have laid down conditions 
which are much too strict; that we have fixed a standard 
so far too perfect, that it cannot possibly be reached, or 
maintained even if it were reached. To which we reply 
that, beyond all question, boilers are made which comply 
with some of the conditions, if not -with all, and they do 
not all comply with the same conditions. Consequently 

it ought to be possible to produce a steam generator 
which will mina all the good qualities of existing 
boilers, while rejecting their defects and eliminating their 
deficiencies. If this can be done, we shall have the Navy 
boiler of the future. 

It was recently stated in public, both by Sir J. Durston 
and Sir W. H. White, that the Admiralty had determined 
to goin for higher pressures in the pursuit of economy. 
There is excellent reason to think that 250 Ib. in the high- 
pressure cylinder represents the maximum pressure that 
can be used with advantage; and we regard any attempt 
to go beyond this as a mistake. But the statement is 
important in two ways. In the first place, the Belleville 
boiler now carries 8001b. It must carry 501b. more than 
the working pressure in the engines to secure moderately 
dry steam. Now, if a boiler were used the construction 
of which did not render wire-drawing imperative, we 
should at once have 3001b. available for use in the 
engine, and the additional pressure would be a clear gain. 
The necessity for wire-drawing is obviously a considerable 
defect in any boiler. Butthe most important aspect of 
the statement is, that if pressures over 200Ib. are to be 
used, the Scotch boiler, save under a very modified form, 
cannot find a place in men-of-war. This being the 
case, only the water-tube boiler remains for considera- 
tion, and for the time being we shall confine our attention 
to it. We shall, however, have something to say 
concerning the fire-tube boiler further on. 

_ During the last twenty years a great deal of informa- 
tion concerning water-tube boilers has been obtained ; 
much yet remains to be learned, but at least certain 
broad statements of fact may be made without great 
fear of contradiction. One of the first of these is that 
results obtained on land are not to be regarded as prece- 


duce 





dents for what will take place at sea. No matter how 
strongly the contrary may be affirmed, there are 
peculiarities in the performance of boilers, the causes of 
which have never been explained. Possibly these causes 
are very simple, almost, so to speak, under our eyes; 
but, none the less, they remain hidden. The wise man 
will not reject phenomena as deceptive because they are 
apparently unscientific; but he will take account with 
facts and utilise them. As an example of what we mean, 
we may cite the original boilers of H.M.S. Polyphemus. 
These primed so much that they had finally to be 
taken out of the ship through a hole cut in her 
bottom for the purpose, and replaced by others of a 
different type. One or more of the condemned boilers 
was set up in the dockyard and used to supply steam to 
engines in the dockyard shops. It was tested severely, 
and supplied perfectly dry steam, and was in every way 
satisfactory. Perhaps the rolling of the ship caused the 
priming—perhaps it did not. When a boiler is suggested 
for use at sea because it has done well on land, it 
is always right to say that success on shore is no guarantee 
for success at sea. But it may generally be taken as 
certain that if a boiler has not succeeded on shore it will 
failin a ship. Again, we find that a particular type of 
boiler has answered very well indeed on shore; the 
general principles of its action and the details of its con- 
struction are so excellent that it is thought that they can 
be applied with advantage in a marine boiler. Now the 
land boiler has been carefully elaborated by a system 
of trial and error, and is excellently adapted for 
certain conditions and surroundings. To make it 
fit into a man-of-war, changes which the boiler 
resents as really radical and subversive of all the 
proprieties of steam making are effected because they are 
apparently small matters. The result isa total failure. An 
excellent illustration of this is supplied by the locomotive 
type. Again, in one case, a water-tube boiler had the tubes 
reduced in length and increased in number. The result 
was unsatisfactory because of priming. Six or eight tubes 
might deliver into one uptake; but as soon as a dozen 
were put in, the water was blown bodily out of the top of 
the uptake and mixed with the steam. It may be said 
that the uptake should have been made wider. Just so, 
but that would have involved an entirely new departure 
in the form and arrangement of the headers. Modification 
once begun seldom can be stopped at a single detail, and 
of course, in this case there would have been a new boiler. 
The experience acquired on land would go for nothing. 
It is, we assert, impossible to insist too strongly on this 
point. The success of any form of generator on land 
establishes no claim that it has even a prospect of 
successatsea. We donot mean to assert that boilers which 
perform well on land cannot perform well at sea; noth- 
ing of the sort. All that we wish to impress on our 
readers is, that there is no connection between the two. 
It is at sea, and at sea only, that we can arrive at the 
good or bad qualties of a marine boiler. Engineers who 
have only had a land experience may, perhaps, regard 
what we say with some incredulity. Sea-going engineers 
will fully recognise the truth. 

In any attempt to prognosticate regarding the Naval 
boiler of the future, it is essential that we should utilise as 
far as possible the information acquired in the past. The 
information specially needed concerns failures and break- 
downs and defects. We want to know what to avoid far 
more than we want to know what to adopt. Unfortu- 
nately this is just the class of information most difficult 
to obtain. Our own Admiralty is as silent as the 
grave. Sir John Durston never imparts any informa- 
tion worth having concerning the failures of machinery 
in her Majesty’s ships. His lips are sealed by the 
rules of the service; so are those of every naval 
engineer. Itis not to be expected that manufacturers 
will take the whole world into their confidence, and 
record their failures. But in spite of official reticence, 
certain facts leak out, or are made public, and some of 
these are of very great importance in guiding us as to the 
future. One of the first is that any water-tube boiler for 
use in the Navy ought to have short tubes. To put this 
more precisely, no tubes intended to generate steam 
should be more than 24 diameters long.* That is to say, 
a 2in. tube may be 4ft. long, a 4in. tube 8ft. long. This 
appears to be the maximum limit under any circum- 
stances, and is certainly too long if anything like forced 
draught is used. The reason why we thus limit the 
length of a tube is that if it is much longer it will bend. 
It is to get rid of the bending if possible that the 
lower tubes in the Belleville boilers are made jin. thick, 
against about ;;in. thick for the upper tubes. But this 
sagging is by no means confined to the Belleville boilers. 
Thus, for instance, Sir J. Durston stated in the course of 
a paper read before the Institution of Civil Engineers 
and already referred to in our columns,} that ‘in the 
Sheldrake, Babcock- Wilcox boilers have been fitted, and 
this vessel has carried out all her contract, evaporation, 
and sea trials with satisfactory results as regards 
economy and working of boilers, except that after the sea 
trials several tubes were found distorted and overheated, 
and those most bent were replaced.”’ The cause of this 
bending appears explicable on the following hypothesis :— 
The bottoms of the tubes become hotter than the tops, and 
the tubes expanding irregularly bend, very little perhaps, 
but still they bend. It appears that the result of the 
bending is that the top of the tube becomes permanently 
shortened, and the bottom of the tube permanently 
lengthened by the often repeated heating and cooling. 
We shall have more to say on this point. Of course, if 
overheating takes place, the bending becomes a certainty. 

It is in order that this bending may be avoided that 
we stipulate for short tubes. A personal experience 
acquired several years ago with between 6000 and 7000 
horizontal water-tubes, showed that not a single tube 
— bent, provided they did not exceed 18 diameters 

ong. 





*Unless they stand nearly vertical, as in the express boiler, and with 
that we are not now dealing. 
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If, now, we assume that 4in. outside diameter is the 
largest tube that can with safety and advantage be used 
in a water tube boiler, we have a maximum length of 8ft. 
and this tube, if it is not to bend, must benot less than in. 
thick of solid drawn mild steel. This may be regarded 
as the maximum possible tube unit of what we have 
named the ruling type boiler. We have, however, not 
the least hesitation in saying that a far better unit would 
be a 3}in. tube 6ft. long, and a 3in. tube 5ft. long ought 
to be quite safe from sagging. 

We have heard it stated that the bending of Belleville 
tubes is of no consequence, as they can be taken out, 
straightened, and replaced. Such an argument is buta 
lame apology. The bending of tubes will not be tolerated 
in the Navy boiler of the future. 








SEA COAST PROTECTION. 
By W. H. WHEELER, M. Inst. C.E. 
No. Il. 

SAND BEACHES, 

Low, flat coasts, where there are no cliffs to afford a 
supply of fresh material, are generally bordered by sand 
beaches, and attain an inclination which represents an 
equilibrium of the wave forces ; and, speaking generally, 
these sandy beaches retain their shape and position for 
long periods without material alteration. 

Where the sand is coarse and some shingle mixed with 
it, the normal slope of the beach at the upper part is about 
1in 10 from below H.W.S.T. to mean tide level; 1 in 30 
from this to L.W.S.T.; and 1 in 100 below this. Sandy 
beaches lying at a general slope of 1 in 30 or more above 
L.W. are more or less stable, and subject to very little 
alteration. Sand is not banked up or drifted along the 
coast like shingle. During onshore gales the waves 
breaking on the beach towards the time of high water, 
where the depth covering the surface is greatest, cut out 
the sand and form a gully, or low, running parallel with 
the coast, drifting the sand-so cut out seawards. The 
depth of the low place so formed depends on the thick- 
ness of the sand covering the beach, and may vary from 
lft. to 4ft. or 5ft. After the subsidence of the gale; the 
sand gradually works its way back due to the action of 
the flood tide, and the low becomes filled up again. 
When the gale has been severe, and the quantity removed 
great, the level surface of the beach remains disturbed 
for a considerable time, especially when there is a mixture 
of shingle with the sand. Thus in the easterly gales of 
last winter, the sand beach at Yarmouth was cut out for 
a width of 30 yards and to a depth of from 3ft. to 4ft. 
As soon as the gale subsided, the sand mixed with some 
shingle began to work back in a mound or ridge, slowly 
advancing up the beach until the low was levelled up. 
In the meantime, access to and from the low-water 
margin of the beach was considerably obstructed by the 
water in the low, which found an entrance to it in the 
rising tide for some time before the beach was covered, 
and on the ebb this low place acted as a drain to 
collect the water off the adjacent sands. In some cases 
a low thus created becomes permanent, forming a shallow 
creek running parallel with the shore, along which there 
is a constant run of water on the early flood, and after 
the rest of the foreshore is left dry by the receding tide. 
At seaside resorts such lows are sources of danger. 
Visitors amusing themselves at the margin of the sea, 
and gradually retreating landwards as the incoming tide 
rises, are unconscious of, or lose sight of, the fact that 
the low is rapidly filling with water, and thus cutting off 
their retreat to the shore. 

SAND DUNES. 

Low, sandy shores are generally bordered by dunes, 
consisting of sand blown off the beach by the winds and 
collected in mounds or hills on the shore. These dunes 
afford protection to the low land lying behind them from 
extraordinary high tides. They are held together by the 
long switch-like roots of the grass known by the several 
names of ‘“Marram,” “Bent,” or “Sea Mat,” and 
botanically as Arundo Arenaria, which penetrate a long 
way into the sand for moisture, and thus assist in binding 
it together, while the grass itself checks the action ~ 
of the wind on the surface. Sea buckthorn and other 
bushes of a nature that can live in sand also become 
established, and assist in retaining it. The growth 
of this reed or grass can be promoted in bare places, or 
newly formed dunes, by removing tufts of. the grass from 
the older dunes or the inland banks, and planting them 
in the sand in holes about a foot apart. For the purpose 
of accumulating the sand and preventing its drifting, rows 
of reeds or bushes are placed rising about 4ft. above the 
surface. In strong on-shore gales the sand drifted by the 
wind from the beach will accumulate against these reeds 
until they are buried. In heavy gales gullies are cut 
through the dunes, which rapidly increase in width and 
depth, and through which the water will be apt to run at 
high tides. These demand careful attention and repair 
by making barriers of reedsand bushes and replanting the 
marram grass until the gap is restored. All knolls and 
vertical faces formed on the seaward face of dunes also 
should be from time to time levelled and trimmed to a 
gentle slope. 

The protection of marram grass was held to be of so 
much importance that in an Act passed in the reign of 
George II. (15 Geo. II., c. 33), after reciting that certain 
lands on the north-west coast of the kingdom were pre- 
vented from being overflowed by the sea by sand hills 
composed of such loose sand, that in dry weather the 
sand was blown upon the adjacent land to the damage 
of the land and the destruction of the banks, and that it 
was found by experience that the best way of preservin 
the hills was to plant them with a rush or shrub calle 
Star or Bent grass, which was found to be an effectual 
means of keeping the banks firm ; and that the rand hills 
were frequently damaged by persons cutting, pulling, and 
taking away the grass for making mats and brooms: it 
was therefore enacted that any person convicted of 
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cutting or removing the grass without the consent of the 
owner, or unlawfully having such grass in their posses- 
sion within five miles of the sand hills, should be liable 
to a penalty of twenty shillings, or in default of oe 
three months’ imprisonment, and for a second offence 
one year’s imprisonment. A similar enactment which 
had been passed in 1695 for the protection of bent grass 
in Scotland was confirmed. 
GROYNES. 

For the protection of a shore where cliffs exist to 
provide the material, and where the object to be attained 
is only the preservation of the land, shingle banks are 
sufficient for the purpose, and a sea wall is not required. 
For the purpose of maintaining and raising the beach, 
groynes are made use of placed on the beach transversely 
to the coast line. The system of groyning generally 
pursued may be divided into two classes: the one, 
embracing high structures placed within short distances ; 
and the other, low groynes placed at longer intervals and 
carried across the beach to low water, and raised in 
height from time to time as required. 

Groynes in themselves cannot be regarded as a pro- 
tection, but are serviceable in the effect they produce on 
the beach. They do not create fresh material, but 
simply stay the littoral drifting action, and so pre- 
vent denudation and assist in accumulation. There is, 
therefore, no service in placing them too close together. 
Provided they stay the drift of the shingle from the 
length of the coast to be protected, that is all that can 
be expected from them. There is, therefore, no use 
in placing them on a coast where there is no material to 
collect, and no wasting cliffs to provide fresh supplies, 
except to prevent the formation of lows on sandy shores 
or beaches. The process of accumulation will be effected 
as well, or better, by a few groynes placed at consider- 
able distances apart than when they are spaced near 
together. 

No general rule can be laid down as to the space that 
should intervene between groynes ; so much depends on 
local circumstances that experience of these alone can 
determine this factor, but on the score of economy and 
efficiency it is better to carry out the work tentatively, 
and add to the number, if experience shows this to be 
desirable, rather than to place them near together at 
first. In fact, in many cases where the length to be 
protected is not great, a single groyne placed at the 
leeward end, if carried sufficiently down the beach and 
raised from time to time as the material accumulates, 
will be found as effective, and far less costly, than a 
number of groynes placed at short intervals, and will 
make a much better and more level beach. Such a 
groyne, however, will require to be of a more substantial 
character than those placed at intervals. 

After a beach has been raised to nearly high-water 
mark, or to a little above mean tide level, the accumu- 
lation of shingle will proceed without artificial aid when 
there is a continuous supply of drift. 

Groynes, if properly arranged and not carried too 
high, will become buried by the accumulating shingle, 
and there is, therefore, no need to make them of a 
more substantial and permanent character than is ne- 
cessary to serve the temporary use they have to fulfil. 
Groynes are of no service in moderating the force of 
the waves, or preventing them breaking on the beach, 
but, on the contrary, tend to add to their destruc- 
tive effect. When the momentum of a wave is sud- 
denly checked by an obstruction, such as a high 
groyne, the water is projected upwards, and in falling 
cuts out and erodes the beach. The retiring wave flow- 
ing back in a considerable volume, carries back with it in 
its undertow this loosened material. 

When groynes project much above the beach, and are 
placed within short distances of each other, the water 
drawn into the bay between them, owing to its 
momentum being checked, is forced above its normal 
height. Owing to this increased elevation, the wave 
retires with greater velocity than when it has a freer 
course, and is thus more effective in the removal of 
material down the slope of the beach. 

When waves are driven by the wind obliquely into 
these short bays, the water also edddies round and cuts 
out the shingle. Owing to the irregularity in the 
breaking of the waves, due to the _ obstruction 
caused by a high groyne, it frequently occurs that 
the crest of the wave is on one side of a groyne 
while the trough is on the other, and consequently the 
water pours over the top like a cataract, and in falling 8ft. 
or 10ft., as in some cases, on the bare beach on the other 
side, disturbs and cuts out the surface. Beach is 
frequently found heaped up to the top of a high groyne 
on the windward side, but never accumulates on the 
leeward side; on the contrary, the sea always has the 
greatest eroding effect at this part, the water running 
freely up the shingle heaped up on the windward side 
and over the top of the groyne on to the bare beach. 

With direct on-shore gales shingle is drawn down and 
the upper part of the beach becomes denuded. Groynes 
do not prevent this removal. When, however, a shingle 
bank has become accumulated by their aid or otherwise, 
the destructive effect of the waves is decreased in pro- 
portion to the quantity of material on which they have 
to play, and the decreased depth of water in which they 
break. Shingle drawn down from an accumulated bank 
during gales is returned again after the cessation of the 
gale by the action of the tides. 

High groynes placed at short intervals make a very 
uneven surface, and completely spoil the appearance and 
amenities of the beach for the purposes to which they 
are applied at seaside resorts. In fact, groyning was 
described by Mr. Redman as a plan for cutting up the 
easy flowing lines of a shingle beach into a multitude of 
short bays, with a repletion of material on one side and 
deep water on the other, and by means of which the 
long, easy slope which shingle assumes on a natural 
beach is changed into a series of short, abrupt banks, by 


play. The profile of a beach where high groynes exist, 
if traced along a line horizontal to the shore, consists ofa 
series of mounds, the shingle being accumulated against 
the groyne to a great height on the windward side and tail- 
ing off at a steep slope, leaving the leeward side of the bay 
bare. Where groynes are used for the purpose of collect- 
ing beach to support a sea wall, they then offer a very 
irregular support and protection. The mounds of shingle 
oscillate between one side of the bay and the other as 
the direction of the gales varies. So, also, a profile 
taken in a direction transverse to the coast will show 
the shingle heaped up to a great height, and sometimes 
flowing over the sea wall and on to the roadway at the 
top end, and sloping seawards with a rapid inclination, 
leaving the beach bare lower down. High groynes are 
very costly, owing to the necessity of their being very 
substantially constructed to withstand the impact of the 
waves, and to resist the pressure of the shingle heaped to 
a great height on one side. 
With reference to the most effective direction to be 
given to groynes, the general practice is to place them at 
right angles to the shore line, experience has 
shown that this on the whole gives the best results. The 
worst direction is at an angle sloping to the windward 
side, or towards the source from which the regular 
supply of drift comes; and although examples are to 
be found of groynes placed in this direction, experi- 
ence cannot be said to justify this system. Groynes 
sloping to leeward, or away from the source of supply, are 
advocated by Mr. R. F. Grantham, M. Inst.C.E., who 
has had considerable experience in works of coast 
protection on the South Coast. The groynes he has con- 
structed at Lancing and Middleton have been made to 
point in a south-easterly direction, and he considers the 
result as satisfactory. As to the length of groynes, as 
these are generally required on beaches which have been 
more or less denuded by shingle, and their purpose is to 
prevent any drifting of material away from the beach to 
be protected, the groyning ought to extend from the cliffs 
or sea wall to low water of spring-tide, or even below this. 
Although shingle accumulates only at the upper part of 
the beach, there is always—especially after on-shore 
gales—a certain quantity spread all over the beach down 
to or below low water. A groyne extending the whole 
depth of the beach will collect any coarse sand or shingle 
drifted against it, and material so stopped from travelling 
will gradually work along the groyne to the upper part of 
the beach. If the groyne to the extreme seaward end of the 
part to be protected be carried as far seaward as 
practicable, so that it may stop the drifting material, each 
successive groyne to windward may be made shorter, and 
lengthened from time to time as the beach accumulates. 
As the beach grows up from the accumulation of the 
drift, the low water is gradually pushed more seaward and 
the depth of the water at high tide decreased, and conse- 
quently the eroding and destructive action of the waves di- 
minished. The time that mustelapse before improvement 
takes place depends on the abundance or scarcity of the 
supply of material, but, speaking generally, a period of 
from two to three years must be reckoned before any 
substantial increase in the height of the beach will ensue. 
Mr. E. Case, Assoc. M. Inst. C.E., the engineer of the 
Romney Sea Defences, who has paid great attention to 
the system of groyning, and has had considerable ex- 
perience of its effect both at Dymchurch and other 
places, is a strong advocate of the use of long low 
groynes, and advises strongly against the use of high 
groynes, contending that the building up of the foreshore 
should be gradual and progressive, and that the object to 
be sought is the remodelling of the beach to its natural 
inclination of repose. This inclination varies according 
to the material of which the beach is composed, being 
steeper where shingle exists than where sand only pre- 
vails. For a beach containing a mixture of shingle and 
sand, he puts it at 1in 12 for the upper part, increasing to 
1 in 40 lower down, and towards low water of spring 
tides 1 in 70. He contends that groynes should accord- 
ingly be placed at this angle, the planking being placed 
horizontally and stepped to meet the varying slope. He 
also contends that with high groynes material cannot be 
collected equally on both sides, and that by commencing 
with low groynes, and gradually increasing them in height 
as the beach accumulates, not only will the bays fill 
equally and to a natural slope, but when the construction 
of the beach is finished the accumulated material will 
retain its form under all conditions of wind and tide; 
and that low groynes being less subject to the action 
of the waves, and becoming soon buried, may be economi- 
cally and quickly constructed. On these principles Mr. 
Case has constructed a number of groynes at Dymchurch 
which appear to have been very successful, a descrip- 
tion of which will be hereafter given. He has also laid 
down similar groynes at other parts of the coast. The 
time during which the latter have been constructed has 
not been long enough to afford a test of their efficiency, 
but so far as results have been obtained they point to 
the same satisfactory results as have been obtained by 
the use of low groynes generally on other parts of the 
coast. He further advocates that the groynes should 
not be carried up the bank beyond the point to which 
mean high-water reaches. It is doubtful if the stopping 
of the groynes at this point will be found satisfactory, 
especially when the beach consists principally of sand. 
An examination of some of the groynes erected on this 
principle shows that the waves running round the end 
of these groynes tend to scour out the beach; and it is 
to be apprehended that these shortened groynes will aid 
in developing those lows or hollows running parallel 
with the coast which are produced by the waves in gales 
on sandy beaches at or about the point reached by high- 
water. 
The conclusion arrived at after an inspection of the 
principal works of groyning along the coasts of England, 
ee seer and Holland, is that the best results have been 
obtained— 
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the beach. 
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SEA WALLS, 

The effect of the construction of a sea wall for the protec. 
tion of a shoreis generally disastrous to the beach, and leads 
to the destruction of the wall, unless the toe is adequately 
protected. At high tides and on-shore gales the waves 
are projected against the wall, and the whole kinetic 
energy due to their volume and velocity is concentrated 
in the blow. A great portion of the water is deflected 
upwards to a height depending on the depth of the water 
in front of the wall, and in falling back on to the beach 
at its foot cuts out the material with which it is covered, 
or of which it is composed, the loosened material being 
carried seaward by the return wave. As the beach thus 
becomes lowered the depth of the water increases, and 
consequently the volume and velocity of the wave. 

The greatest effect of the waves is felt on walls that 
have a vertical face, and on which the wave breaks at 
right angles. The force of the blow diminishes in pro. 
portion as the wall slopes away from the vertical, or when 
the waves strike the wall obliquely. With sloping walls 
the waves tend to run up them and break on the road 
at the top ; with a curved face having projecting coping 
the wave is thrown back on to the beach at the foot, but 
the bull nose, unless special precautions are taken, is 
liable to be displaced. A wall 14ft. high was built on this 
design at Ramsgate, the face having an elliptical form, 
and the nosing projecting almost over the toe. Although 
the foundations were carried 4ft. 6in. into the chalk, 
these had to be underpinned in |the course of about ten 
years after the construction, the waves having entirely 
cut away the foot. The sea wall built at Hove, which 
had a slope of 1 in 6, had the foot scoured away down to 
the foundation soon after it was erected, and the toe 
had to be protected with piles. Other examples of sea 
walls damaged in the same way will be given later on. 
With the face built in steps the water is broken as it 
strikes the wall, the volume of water projected upwards 
is more distributed, and the return wave does not strike 
the beach with the same erosive force as when the water 
fallsin a mass; but this form is weak in construction. 
At seaside towns the construction of masonry or con- 
crete walls, as a support to a roadway or an esplanade, is 
a necessity; but for the mere protection of the land, 
where it is of sufficient value to warrant the cost of pro- 
tection, and where there does not exist any source of 
supply of shingle which can be accumulated, timber is 
both less costly in construction than concrete or masonry, 
and more easily and rapidly repaired; a matter frequently 
of very great consequence when the quick restoration of 
a comparatively small breach may prevent a large amount 
of ruin and destruction. If the timber above ground be 
creosoted, and repairs executed directly they become 
necessary, a timber structure, if properly designed, will 
last for a long period. In designing works of this cha- 
racter, high vertical faces should as far as possible be 
avoided, and the wall should be placed at a considerable 
slope and broken up into steps, so as gradually to break 
up the impact of the waves, and decrease the effect of the 
falling water. 
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GOLD AND SILVER PRODUCTION. 





PROBABLY everyone knows in a general sort of way that 
the last few years have seen a very considerable increase 
in the production of gold throughout the world. But few 
men, other than economists and perhaps those engaged 
in the manufacture of machinery for this purpose, have a 
fair notion of the measure of this increase. It is attribut- 
able, of course, to the general profitableness of gold 
mining when there is—as there undoubtedly is in many 
widely scattered parts—ground of reasonable richness to 
work upon, to the improvements in the appliances for 
winning the metal, and to the glamour that surrounds 
the name of gold and makes men take to it in preference 
to other forms of mining activity, which, if less profitable 
when the luck is good, are at least less ruinous when it 
is bad, and which certainly offer the prospect of a more 
sure return upon one’s outlay of money and energies. 
Last year was remarkable for its gold yield, even among 
a succession of striking years. The much-talked-of 
Klondike has not yet justified, and seems scarcely likely to 
justify, the great things predicted of it; but the South 
African Republic saw the establishment of record outputs 
month by month, with scarcely a break in the whole 
twelve. Australasia reported an improvement of close 
upon 600,000 oz., thanks in the main to Western Australia 
and Queensland, and America an improvement over 
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her contributors, from Russia down- 
and er : pry The net result is an increase of 
poor like 2,600,000 fine ounces for the world. It 
— sole to fix the total down to the exact ounce, 
is impor" of the minor gold mining countries, 
because some a he » 
rticularly those of Central an Sout. merica, 
more pa so solicitous as statisticians could wish 
are by hago figures of production or to furnish 
ies bearing upon the matter. But the grand 
. ate errs, if it errs at all, in understating rather 
agence overstating the case; and the estimates are those 
than In or tive experts, who cannot anyway be very 
f conservative experts, 
oe of the mark, seeing that the figures of the three 
Thief producers, who account for about three-fourths of 
the whole, are very closely and accurately computed. 
These three are South Africa, Australasia, and the United 
States, who now rank as to importance in respect of their 
several gold yields in the order named. Down to 1897 
America had the lead. It took precedence of Australasia 
in 1875, and contrived to keep ahead of it down to last 
‘eat, save in 1892, when conditions were unfavourable 
and it slipped back. It was generally supposed—at least, 
in the States itseli—that this condition would have been 
ated down to and beyond the present year, but 
perpetu : . 
this hope was not attained. Enterprise was no doubt 
restricted for some part of 1898 by the discouragements 
prought about by the war with Spain. _Had there been 
no such restriction, however, the strides of Western 
Australia and Queensland, with Victoria, New South 
Wales, and New Zealand in the rear, made it tolerably 
clear that the Colonies would forge ahead and take second 
place to South Africa, whose claim to precedence was 
laced beyond reasonable doubt before six or eight months 
had elapsed. 
The mean of the various estimates which have been 
made public gives last year’s total as 14,100,000 fine 
ounces, and it compares with an actual 11,483,712 oz. as 
estimated by the Director of the American Mint Bureau 
—perhaps the leading authority on the subject—for the 
preceding year, 9,820,875 oz. for 1896, and 5,711,451 oz. 
for 1890. This means that the total has very much 
more than doubled in eight years, which is a significant 
thing. Moreover, prospects tell for a maintenance of 
the supply, and though it would be unwise to prophesy 
for the coming eight years a ratio of increase equal to 
that for 1891-98 inclusive, the chances are assuredly not 
for any serious decline in the supply. Gold, it must be 
remembered, is very widely distributed, and every year 
brings fresh discoveries and developments ; while recently- 
perfected methods for dealing with refractory and low 
grade ores have postponed indefinitely, so it would seem, 
that exhaustion which was anticipated some time ago with 
somuch alarm. We hold no brief, as we need hardly 
point out, for any one of our Colonies or for any par- 
ticular mining centre in any one. We will not be mis- 
understood, therefore, when we remind the reader that 
there are promising districts in all of them which only 
require the judicious expenditure of capital and the 
importation of modern types of machinery to add 
materially to the annual supply, in spite of the dis- 
abilities implied by a phenomenally small and very partial 
rainfall. Western Australia has yet to outlive the dis- 
credit brought upon it by the last boom, but it would be 
folly to deny that it is gradually doing so. Its exports 
last year were 1,049,000 oz., against 674,998 oz. in the 
preceding twelve months, and 281,265 oz. in 1896. At 
the same time, we do not believe the fields at present 
worked are good for a maintenance of this increase ; but 
the Colony is wide, and so far has been very imperfectly 
explored. Among the minor producers, Russia, Mexico, 
and India promise well, the first by virtue of the work- 
ings now being opened out in the watershed of the 
Amoor, which should afford compensation for the 
thinning of the alluvials—very little quartz mining is 
carried on in the Russian Empire—further to the 
west. Mexico is only now taking to the exploitation 
of its auriferous wealth as a consequence of the depre- 
ciation of silver, in which it is by a long way the richest 
country in the world, notwithstanding that America now 
produces more of the white metal. But the most in- 
teresting country at the present moment in this matter 
of gold production is the Transvaal, and especially the 
Witwatersand, whose progress appears all the more com- 
mendable when one remembers the Government restric- 
tions and the disabilities implied by the native labour 
question. We have before us the report for last year of 
the Chamber of Mines, which gives the yield authorita- 
tively at 4,555,022 oz., exclusive, of course, of the thefts, 
which cannot be estimated, though they are supposed to 
be considerable. The Rand mines account for all but 
259,418 oz. of this total, which is equivalent to nearly 
80 per cent. of the world’s output, and compares with 
about 3,400,000 oz. for Australasia and about 3,200,000 oz. 
for the United States. The Rand increase as compared 
with 1897 works out at 1,260,930 0z., a good proportion 
of which came from the deep-level mines. A few figures 
culled from the report of the Chamber will help to an 
adequate notion of the activity which marked the industry 
last year. The number of companies contributing to the 
aggregate was seventy-seven, an increase of eight on 1897« 
The average number at work per month was 63:5 with 
4765 stamps, compared with fifty-one companies operating 
3567 stamps in the previous year. The tonnage milled, 
after throwing out 18 per cent. of the quantity mined, 
was 7,331,446 tons, an increase of 2,006,091 tons. There 
was an improvement in the grade of ore milled from 
11°397 dwt. bullion, or 89s. 9d. per ton, to 11‘718 dwt., 
or 41s. 4d. per ton. Excluding returns for which no 
tonnage crushed is given, the yield shows 40s. 11-1d. 
per ton against 39s. 7°2d.; and the improvement is 
attributed to better efficiency in the sorting operations, 
to the falling out of low-grade mines, to the additional 
recovery from slimes treatment, and to the coming into 
operation of fresh producers. The average working cost 
fell to 28s. 1+4d. per ton compared with 29s. 6°7d. per 
ton, and would have shown a still more appreciable drop 
but for the expenditure on the deep levels, due to the fact 





that they have been paying off debts and completing 
their equipment out of profits. Naturally these results 
are reflected in better dividends. Forty out of the 
number contributing to the yield made returns to their 
shareholders amounting to £4,834,160, which is equal to 
81°93 per cent. of the value of the whole production, and 
compares with £2,713,580, or 25°64 per cent. in 1897. 
The industry is now on a firmly-established basis, and 
the deep levels, upon which, in the main, its future hangs, 
are developing well, so that the prospects may be said to 
be satisfactory. 

The world can do with much more gold than it now 
possesses without raising economic problems associated 
with over supply, and, as the inducements to further 
enterprise are in the meantime very real and substantial, 
we may assume that the conditions which have united to 
bring about the recent increase will be directed to a 
furtherance of the total. With silver the case is different, 
inasmuch as the price is very sensitive to the public 
demand. Over production of silver, therefore, means a 
low range of values and the narrowing of the margin of 
profit, sometimes to the vanishing point. The mines 
already developed are equal, with no very considerable 
effort, to a good 50 per cent. increase upon the present 
annual total, but they are restrained by the consideration 
that there is no profit in such a course—that, on. the 
contrary, the greater the supply the lower the price, and 
in conceivable circumstances the greater the loss. A 
powerful combination has been formed among the leading 
smelters of America and Mexico, aided by good backing 
on this side of the Atlantic, to raise the price of this 
metalartificially, and to do for it what would be impossible 
under economic laws. For a time it may succeed, 
provided it is comprehensive enough in its scope. It is 
possible that the completion of this arrangement may 
send the price considerably above the present level 
of 273d. per ounce, just as the talk of afusion of American 
copper interests, coming on top of a low visible 
supply, induced a jump in that metal. But soon or 
late, and probably soon rather than late, the proposals 
must be upset. And at the best the combination is only 
a very partial one. Indeed, we doubt the possibility of 
any really big silver combination, and those who may 
feel tempted to be influenced in their actions by 
this newly-formed combine would do well to remember 
what we have said above—that the world is equal to 
avery great and prompt accession to its present yield, 
and that the formation of a trust which shall permanently 
control the metal is a scheme impossible of accomplish- 
ment. Even as it is, with prices not far above the lowest 
point ever reached, the production keeps growing, being 
estimated for last year at 190,000,000 fine ounces, com- 
pared with 183,096,090 oz. in 1897, 165,100,887 oz. in 
1896, and 132,028,344 oz. in 1890. From 1893 to 1896 
inclusive there was no progress, because of the adverse 
conditions ruling, but an advance of nearly 25,000,000 oz. 
in the last two years is rather considerable in the absence 
of any abnormal increase of consumption. America 
takes the first place with 60,000,000 oz. for last year, 
against 55,000,000 oz. for Mexico, 15,000,000 oz. for 
Australia, and 60,000,000 oz. for all others. The present 
American figure was equalled in 1893 and exceeded by 
3,500,000 oz. in 1892. The outlook would obviously be 
serious if the American and Mexican totals were under 
the control of one body, but we do not see how Mexico is 
to be roped in. That country is literally covered with 
mines, which would be set producing again if the price of 
silver went up 10or 20 per cent. ; and Australasia, Bolivia, 
Peru, Canada, Chili, Germany, Spain, and all the rest 
would be only too glad of the opportunity which high 
prices would afford of increasing their output. 








HARBOURS AND WATERWAYS. 


Irrigation in India.—The report of the Works Department 
in India amongst other information states that the consolida- 
tion of the Great Barrage across the Rosetta and Damietta 
branches of the Nile, for which experiments were made in 
1896, have been continued, and the cavities under every pier 
of the Rosetta branch have now been filled up. Five holes 
were drilled in each pier, extending from the surface of the 
headway to well below the lowest depth of the foundations, 
and into each of these, 348 in all, and averaging 54ft. in 
length, pure cement grout was poured until no more would 
runin. No pressure was applied beyond that exerted bythe 
weight of the column of grout, which was found by experi- 
ment balanced a column of water twice its own height. This 
pressure was 2°4 tons per square foot, which must have forced 
the liquid cement into the cavities in every direction in which 
travel was possible. The total cost of the work was £3130. 
The Damietta branch has also been treated in the same way. 
For effectually rendering the Barrage safe, the head of water 
held up in the Nile is to be reduced, and for this purpose two 
supplementary dams are being constructed down stream, one 
on each branch of the river, and it is expected that these will 
be finished in 1901. These weirs consist of a core of rubble 
masonry in cement sunk well below the river bed, and pro- 
tected up and down stream by a long slope of rough stone 
blocks or pitching; the masonry core is to be rendered water- 
tight by clay puddle upon either side, the weight of the pitch- 
ing tending to compress it and prevent the passage of any 
springs through or under the work. When these dams are 
completed the head of water on the Great Barrage will be 
reduced from 13ft. to 8ft. 

New South Wales.—From an account of the works now 
being carried out by the Government for improving the navi- 
gation of the rivers along the coast, recently given in the 
Sydney Morning Herald, it would appear that those opera- 
tions which have already been carried out have been of great 
advantage in opening out the inland districts lying along the 
coast. The works consist principally of regulating the 





channels, and fixing them in a permanent position by means 
of training walls and by dredging. 

On the Clarence River, 34 miles of training walls which 
have been constructed, extending in a long sweep towards the 
entrance, has so confined and directed the current that a 
channel has been scoured out to a depth varying from 17ft. 





to 50ft., and further improyement is expected as the training 
is extended further, 





At Richmond River a low training wall has been con- 
structed for the purpose of giving the current a more direct 
course towards the entrance, and a breakwater constructed 
on the southern side. The total length of training walls and 
breakwater is 54 miles. 

On the Manning River the Department of Works com- 
menced in 1895 works for the purpose of removing the bar 
at the entrance, for the protection of the southern bank of 
the river, where there was a probability of the sea breaking 
through, and for the deepening of the entrance channel. 
These works consist of a south breakwater 4000ft. long; 
north training bank, 2300ft. long; barrier bank on south spit, 
6700ft. long ; and north breakwater. The estimated cost of 
these works, and of buoying and lighting the channel, is 
£194,000. When completed, it is anticipated that a depth of 
12ft. will be secured at low water and 16ft. at high water. 

On the Mackay River work was commenced in 1896, and 
three-quarters of a mile of training wall have been con- 
structed and a good navigable channel obtained. This 
training wall is to be further extended, the estimated cost of 
the works on this river being estimated at £95,000. The Mackay, 
which is one of the principal costal rivers, is 200 miles long, and 
drains an area of 4600 square miles. Navigation can be carried 
on up to 36 miles from the entrance for vessels drawing from 
8ft. to 9ft. The land through which the river passes is rich 
alluvial soil suitable for cultivation. 

The Hastings River, situated about 170 miles north of 
Sydney, is 110 miles long, and drains 1390 square miles. It 
flows through agricultural and pastoral country, and is at 
present navigable for vessels drawing 6ft. for 23 miles above 
the entrance. It is intended here to construct breakwaters 
650ft. apart at the sides of the river entrance, and low 
training walls, the estimated cost of these works being 
£46,500. 

Works have also been commenced for improving the Tweed 
and Bellinger rivers, and the depth in the former has been 
increased from 6ft. to 10ft. and 20ft. by dredging and scour 
due to training walls. On the Bellinger River it was proposed 
to expend over £170,000 in breakwaters, dredging, and train- 
ing. For the works on these rivers, however, the Legislative 
Council refused to vote further funds, and the works are 
now at a standstill. 

The improvement of the navigation of these costal rivers is 
of very great importance in enabling the occupiersof the land 
to get rid of their produce and for obtaining supplies of 
materials and machinery, and although none of the schemes 
are yet complete or sufficiently advanced to secure per- 
manency of deep water on the bars which obstruct the 
entrance to the rivers, yet the benefits conferred on the 
districts served are fully sufficient to justify the completion 
of the works, which have been designed by Mr. Darley, 
M. Inst. C.E., the Engineer-in-Chief for Public Works, and 
under whose direction they are being carried out. 








THE VENTILATION OF SEWERS. 





A CONFERENCE of engineers and surveyors representing 
thirty-nine metropolitan vestries and district boards of works 
was held some time ago at the County Hall, Spring-gardens, 
to consider the question of the ventilation of sewers. 
Various resolutions were passed by the conference, the main 
purport of which was that the remedy for sewer emanations 
is to be looked for from the maintenance of more frequent 
ventilating openings, both at the street level and by means 
of pipes carried up houses and other buildings. As the 
subject is of general interest to engineers and chemists, it 
may be worth while to refer to the action of the Lambeth 
Vestry, which recently instructed a joint Committee to 
investigate the question of the ventilation of sewers, and 
which has now received reports on the subject from Mr. 
H. C. J. Edwards, surveyor to the Vestry; and Mr. Joseph 
Priestley, medical officer of health. ; ; 

The report of the surveyor reminds the authority that in 
Lambeth, with its increasing number of new sewers from new 
estates pouring in their contributions to the main lines, there 
is an insufficiency in surface ventilation ; what was sufficient 
twenty years ago is now quite inadequate. The surveyor 
accordingly suggests that the County Council should be 
approached with a view to the Council providing not only 
additional surface ventilators, but also shaft lamp extractors 
on the main sewers, and that the Lambeth Vestry should 
similarly erect extractors on those local sewers which are 
large enough to warrant the expenditure. ¥ 

The report points out that the result would bethat instead of 
a discharge from a pent-up sewer, and from points far apart, 
the ventilators actuated by the varying currents of air above 
and below would in some instances act as inlets and in others 
as outlets, thus in the former purifying the air below, and in 
the latter allowing the discharge of impure air in scarcely a 
noticeable quantity, or quality so weak as to be little appre- 
ciated. The surveyor also suggests the abolition of stunted 
ends of sewers wherever possible, and the joining together of 
the sewers, so that the gases would travel a circuit and dis- 
charge in diluted form through or independently of the 
assistance of the proposed additional ventilators. In con- 
clusion the report proposes the regular flushing of the sewers 
at periodical intervals, and the removal of deposits, and the 
substitution of glazed pipe sewers for all small brick barrel 
sewers in Lambeth. 

The medical officer of health, in his report, first refers to 
the reports of investigations conducted in London by Mr. J. 
Parry Laws, F.I.C., and Mr. F. W. Andrews, M.D., on the 
composition and bacteriology of sewer air and sewage. He 
states that it would appear from these reports that sewer air 
is not quite so deadly as some have hitherto supposed, re- 
garded from the standpoint of the germs it contains, but that 
its danger is possibly due to some highly poisonous chemical 
substance which, with the carbonic acid in excess, May pro- 
duce a profound effect upon the general vitality. Though no 
evidence of the latter contention is at present forthcoming, 
Dr. Priestley states that it would still be unwise to assume 
that sewer air is harmless because it may contain only a few 
organisms as shown by bacteriological experiments. It is 
presumable that oxidation and dilution of sewer gases rapidly 
render the gases inert, and ‘as a corollary it follows that the 
freer the ventilation of the sewers the better. The medical 
officer considers the principle of thoroughly ventilating sewers 
to be good, and, granted a fairly wide thoroughfare and a 
fairly good sewer, he does not think he would be justified in 
condemning the method by open manholes on the crown of 
the roads. On the other hand, no open ventilating manholes 
should be allowed in courts, alleys, and narrow streets; but 
such manholes should be closed, and ventilating pipes of suffi- 
ciently large diameter run up adjoining property—one at 
least from the top end of the sewer, where practicable. 
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THE GREAT CENTRAL RAILWAY FROM 
NOTTINGHAM TO LEICESTER. 
No, II. 

We have described generally, and illustrated by a series 
of very effective engravings in our preceding articles, 
the principal bridges and works of engineering construc- 
tion upon that section of the Great Central Railway 
situated between Annesley Junction and Leicester. 
now wish to retrace our steps, and to place before our 
readers some of the working drawings, plans, and sec- 
tions of the important works designed by Mr. Edward 
Parry, the engineer of the northern section, and drawings 
of which by his courtesy we are enabled to place before 
our readers to-day. One of the largest bridges in the 
vicinity of Nottingham is that crossing the Midland Rail- 
way. Itis a steel open-web girder bridge, shown in plan 
in Fig. 1, p. 357, and crosses the line underneath it at an 
angle of skew of 77 deg. 53 min. The main girders are 
176ft. 6in. in total length. At intervals of 6ft. 4in. apart 


from centre to centre the cross girders are spaced, and | 


the four tracks which traverse the bridge are carried by a 
similar number of longitudinal rail bearers, riveted up 
between the cross girders. It will be seen from the cross 


section in Fig. 2 that the form adopted for the upper and | 


lower chords or booms are very different in character. 
That selected for the upper member is of the inverted 
trough shape, and consists of a couple of horizontal steel 
plates, 3ft. 6in. wide by gin. in thickness. These are 
riveted at the top of the flange to a pair of vertical plates, 
2ft. in depth by jin. thick, by four angle steels 44in. by 
4hin. by jin. Two angle steels, 3}in. by 3iin. by fin., 
hold together the vertical plates at the other end, and an 
intermediate solid dia- 
phragm plate is riveted 
at regular intervals by 


We | 


and }in. thick. A top layer of broken stone asphalt is 
| spread over the whole platform of the bridge. The width 
of the structure between the struts of the web in the 
clear is 27ft. 2}in., and between the steel ballast guards, 
24ft. An elevation of the rail bearers, which are riveted 
in at slightly different levels between the cross girders, is 
given in Fig. 6, p.357, and the sections of both cross girders 
and rail bearers are shown in Fig.7. Two horizontal plates, 
1ft. 4in. and 10in. wide respectively, by jin. thick each, 
and a pair of angle steels 4in. by 4in. by ;‘in., form the 
upper flange of the cross girders, and the lower has the 
| same amount of metal, with the exception that both the 
horizontal plates are 1ft. 4in. in width by jin. in thick- 
ness. The rail bearers consist simply of two flanges 
composed of a pair of angle steels 4in. by 3}in. by fin., 
and a web tin. thick. 
| The main girders of the bridge over the Midland Rail- 
| way at Nottingham rest upon two cylindrical piers, with a 
diameter of 12ft. as the dimension of the shaft. The 


upper part of the piers from 2ft. above the level of the | 


rails of the Midland to the under surface of the bed- 
plates and roller bearings of the Great Central Railway 


shown in half elevation and section in Fig. 8, p. 357. These 


steel columns or pillars, which are not altogether hollow, | 
are connected transversely to the bridge by a rigid system | 


of bracing, which may be thus described. An upper 
transverse frame, composed of two single-plate webs, 
23ft. long by 1ft. 6in. deep and }in. thickness, four angle 
steels 4in. by 4in. by }in., each pair doing duty as upper 


and lower flanges for each web, and braced together by | 
lattice bars 34in. by }in., connects the top of the columns | 
A similarly built up cross truss | 
connects the lower ends of the steel pillars. Both of these | 


just below the cap. 


are strongly braced together by vertical and diagonal struts 





angle steels all round the | 
interior perimeter of the 
trough-shaped flange, and 
imparts the requisite de- 
gree of stiffness to the 
whole upper boom. 
At and for some dis- 
tance upon each side of 
the centre of the span, 
the upper chords of the 
main girders are con- 
nected by five overhead 
trussed bracing frames or 
arches placed 19ft. from 
each other, and repre- 
sented in elevation in the 
general cross section in 
Fig. 2. An example of 
this description of over- 
head main girder bracing, 
familiar to most Lon- 
doners, is to be seen in 
the lattice girder bridge 
carrying the London, 
Chatham, and Dover Rail- 
way over the Thames at 
Blackfriars. | Whatever 
may be the other advan- 
tages of the trough-shaped 
flange, it is unquestion- 
ably exceedingly well 
adapted for the upper 
chord of a girder, owing 
to its being so well adapted 
to resist stresses of a 
compressive character. 
Turning our attention to 
the lower flange of the 
main girders, it will be 
found that there are no 
horizontal plates in it, 
but that the required sectional area is made up of twelve 
vertical plates 2ft. 2in. in depth, arranged six on each 
side and connected by rivets with the open web. This form 
of lower flange gets rid of the objection raised against the 
trough shape, that it becomes a mere receptacle for water 
and all manner of dust and dirt, rapidly leading to its cor- 
rosion and destruction. It may perhaps be mentioned 
that the vertical plate flange is not so well adapted for con- 
tinuous girders, as their chords are liable to reversals. The 
upper and lower booms are united by the vertical struts 
and diagonal ties, of which the former are 2ft. 5in. in 
breadth, and are built up of angle steels 3}in. by 34in. by 
4in., and braced together by lattice bars 2}in. broad by 
in. in thickness. These angle steels increase in scantling, 
in proportion with the increase of the shearing stress 
towards the supports, to 4in. by 4in. by jin. At the 
centre, the total depth of the girder is 19ft. Tin. over all, 
and 15ft. 5in. between the vertical plates in each flange. 
The cross girders J J are 30ft. 3in. in total length, with 
an available depth at the centre of 2ft, 3in., and of 1ft. 4in. 
at their junction with the main girders. Their mode of 
attachment consists in uniting them by rivets lin. in 
diameter to the diaphragm plate lin. thick inserted in 
the width of the vertical struts in the web of the main | 
girders at their intersection with the lower flange. Four | 
angle steels 4in. by 4in. by }in., and two plates in. thick, | 
all 3ft. 9in. deep, through which the rivets pass, serve to | 
complete the connection. Throughout the whole length | 
of the web, the thickness is }in., and the web plate is in | 
one length. 

Gusset pieces of angle steel, 4in. by 6in. by }in., fasten 
the rail bearers to the cross girders. A horizontal section 
through the line A B in Fig. 2 is shown in Fig. 3, and a | 
vertical section on the line C D in the former figure is | 
given in Fig. 4, in which the spacing of the rail bearers | 
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and ties, as represented in Fig. 8. A plan of the upper 
transome and top of pier is shown in Fig. 10, and a plan | 
and section of columns, and of the lower transome, in Fig. 
9, taken on the line A Bin Fig.8. It will be seen from the 
horizontal sections of the pier columns in Fig. 9, and in 
the end elevation and vertical sections of them in 
Figs. 11 and 12, p. 357, that each consists of four square 
corner vertical pillars or boxes united both longitudinally 
and transversely by plates and angle steels. The columns 
rest upon a steel bearing plate 8ft. by 7ft. by lin. in 
thickness, which, in its turn, is carried by a bedstone of 
Derbyshire grit 8ft. 6in. by 7ft. by 2ft. 10in. in depth. 
Underneath this monolith is placed another block of the | 
same material measuring 9ft. by 8ft. 6in. by 1ft. Qin. | 
Below these massive stones the blue brickwork, in cement, 
widens out by successive offsets to the base of the 
columns to the full dimensions of the shaft of the pier. 
Each column is fixed in its place by ten holding- 
down bolts 2}in. in diameter and 16ft. 9in. in length, 
which penetrate into the solid body of the pier, to} 
which they are further secured by washers, and an 
anchor-plate 6ft. in length connecting together each series 
of them. 

The next work to be described is the bridge over Canal- 
street in the town of Nottingham, which may be ac- 
cepted as representing the general type of the steel struc- 
tures erected upon this section of the Great Central 
Railway. The site to which it has been adapted is by 
no means symmetrically arranged, since one of the main 
girders has a span between centre of bearings of 100ft., 
and the other of 66ft. 8in. only. An elevation of half 
the larger girder is shown in Fig. 13, p.359. There are in all 


bridge, a height of 18ft. 10in., is entirely of steel, and is | 








twelve bays or panels in the truss, in which the vertical 
members represent those which are in compression and | 
the diagonals those in tension, and the length of each | 


ES 
sections are increased to 5in. by 4in. by fin. in thi 
each. Similarly the tension yon oll, which 2a 
centre of the girder are composed of a pair of ae 
each Yin. by gin., have the scantlings of the two bars t 
the ends made equal to lft. 8in. by lin. Each bay u . 
either side of the centre line is counterbraced by th 
addition of another diagonal tension member consisting 
of a couple of bars,each 9in. by din. The depth of th 
girder at the middle of the span is 11ft. 6in., and at 
the supports 8ft. These dimensions are measured froy, 
‘* intersection lines,” which are shown dotted and dashed 
in Fig. 13, and are lines drawn parallel to the eleya. 
tion of the respective flanges, and cutting the Points 
in the vertical plates in which the centre lines of the 
struts and ties intersect one another. The extreme 
depth of the girder, or the depth over all, is at the ends 
| 9ft. 4in. and 13ft. fin. at the mid span. The lengths ang 

arrangements of the different flange plates, the position 
of the joints, and the dimensions of the wrappers are shown 
in Fig. 14, p. 359, and in Fig. 15 are several examples which 
will serve for all, of the manner in which the riveting u 
of the ties and struts in the web with the upper flange ig 
effected. The method adopted for the same attach. 
ment of the web to the lower flange is shown in Fig. 16, 
A cross section of one-half of the bridge is shown jn 
Fig. 17, p.366, from which it is evident that the flanges are 
designed upon very similar lines to those adopted for the 
girders of the bridge over the Midland Railway at 
Nottingham, previously described, so it will not be 
necessary to enlarge upon them. The same remark 
applies to the general disposition of the cross girders, 
rail bearers, and platform of the whole structure. There 
is one little point of difference which may be noticed, and 
that is, that in the ‘‘cross section,” the cross girders 
are continued to a distance of 8ft. 6in. beyond the outside 
vertical plates of the lower 
flange, in a triangular 
shape, having the appear. 
| ance ofa cantilever. This 
projecting part is con. 
| nected with the struts in 
| 





the web by azigzag frame- 

work of angle steel, which, 

| no doubt, adds to the 

. stiffness and lateral ri- 
gidity of the main girders, 
In Fig. 17 the width of 
the upper flange is 2ft, 
3in., and the depth of the 
vertical plate lft. 3in., and 
in the lower flange there 
are six vertical plates of 
the same dimension. At 
the centre the width of 
the horizontal flange plate 
is increased to 2ft. 10in., 
the depth of the vertical 
plates in both flanges to 
1ft. 8in., and the number 
of them in the lower 
flange is ten instead of six. 
Expansion and contrac- 
tion are provided for by 
fixing one end of the main 
girders and allowing the 
other to rest upon sliding 
plates. Cast iron bed- 
plates, shown in eleva- 
tion and plan in Fig. 18, 
are fixed to the bedstones 
by lewis bolts, lin. in 
diameter, and let into the 
solid stone to a depth of 
9in. The main girders are 
fastened to the cast iron 
bed-plates themselves by 
eight bolts, Itin. in 
diameter, and the sur- 
faces are machined. In 
Fig. 19 are given a plan and elevation of the sliding 
plates for the expansion end of the main girders, 


| which are fixed to them with square-headed bolts, 


lin. in diameter, similarly arranged with respect to 
position as the bolts attaching the bed-plates at the 
other end of the girders. Cast iron bed-plates are 
provided for the rail bearers, and are fixed by bolts 1}in. 
in diameter, let 7in. into the bed-stones, and small sliding 
plates are also laid under the rail bearers at the expansion 
end of the bridge. Inasmuch as there is no overhead 
bracing required for this bridge, it would be classed by 
American engineers as a “ pony truss,” which is merely 
a through bridge, for which the limited depth, or its 
function, the span, does not need and does not allow of 
this addition. x 

Pending the completion of the joint central station at 
Nottingham, the resources of the two suburban stations, 
viz., Carrington on the north and Arkwright-street on the 
south, especially the latter, will be rather heavily drawn 
upon. They are but a short distance apart, and the reason 
of their contiguity is thus explained. When the Great Cen- 
tral line was in one or other of its initiatory stages, and not 
so strong on its feet as it subsequently became, the Cor- 


| poration of Nottingham strongly insisted, as a final 


sine qud non, that the company should provide a com- 
paratively large number of local stations. At ten miles 
sixty chains from Annesley the houses, buildings, and all 
standing property in Nottingham may be regarded as 
left behind. A quarter of a mile farther on a large area 
of ground was purchased from the corporation for the 
accommodation of carriage and goods sheds for lighting 
installations and other structures of various descriptions. 
We may now pass on to the description of the steel 
girder bridge over the river Trent, illustrated by a photo- 
graph in our number for March 10th. It crosses the river 


is marked. In Fig. 5 is represented a part plan of the | bay is 8ft. 4in. measured from the centres of the vertical | Trent in three spans of 110ft. each on the skew, and deser- 
flooring and a half-section plan of the cross girders. All| struts. At the centre the struts are built up of four | vedly calls for an amount of consideration and attention 


the floor plates are of steel, 12ft. 6in. long, 5ft. 6in. wide, | angle steels 3}in. by 3}in. by }in., and at the ends these | more in detail. A plan of the bridge is represented in 
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Fig. 20, p. 366, which shows that it consists of two pairs of 
main girders carried upon intermediate piers, and extending 
from one bank of the river to the other. Each pair of main 
girders, or as they might be termed each longitudinal 
half of the bridge, rests upon its own cylindrical piers, 
accommodates a double track, and is not connected in 
any way with its dual neighbour. These main girders 
are not designed on the continuous principle, so that there 
are in reality twelve independent girders separated from 
one another by a small clear space over the centre of 
each pier. There are eight piers, the axis of which is 
parallel to the face of the abutments, the general direction 
of them all being.inclined to the centre line of the bridge 
at anangle of skew of 74 deg. 27 min. The three pairs 
of girders in each half of the bridge are braced together 
overhead at three points. Bracing is also introduced 
between each pair of piers. 


The total length of the steel 
girders from the end bearings on the abutments is | of the cross 





arch uniting each pair of main girders springs directly 

from the horizontal plates of the upper flanges, whereas | 
in the bridge over the Midland Railway, already described, | 
the same braced connection takes its rise from the 

vertical plates of the upper flanges and the vertical 
members of the web. The reason of the difference may | 
perhaps be found in the fact that the greater depth of | 
the girders of the bridge over the Midland line allowed of | 
a corresponding reduction in the headway of the overhead | 
connecting arch, which was not obtainable in the Trent 

bridge, of a much lesser span and depth. Girders of a | 
span of 110ft. will not allow the same latitude in the way | 
of headway for overhead bracing, as those of a span of 171ft. | 
can readily permit of. It will be seen from Fig. 24, p. 366, 

that in the Trent bridge the rail bearersare not suspended | 
from the upper flanges, and the upper part of the web of | 
the cross girders, but rest down upon the lower flanges 

girders, and are also riveted to the web by | 


337ft. 3in. The design of this bridge differs from some | angle steel knees. 


of those on the northern section of the line in a few | 


Right iron cylindrical piers 9ft. in diameter constitute | 


points to which the attention of our readers will be | the intermediate supports of the girders of the Trent | 
directed. Inthe first place, as shown in the elevation of half bridge, and are of cast iron filled with cement concrete to 

of one of the girders in Fig. 21 below, the upper and lower | water level, and with brindled brickwork in cement above. | 
chords are both horizontal, instead of the former being | The capitals of the columns or cylinders are also of cast | 
curved. In the panel lengths the vertical members are | iron. The piers were sunk through about 20ft. of sand | 
struts, and the diagonal bars ties, and the type is in this | and gravel into the sandstone rock, which is Bunter | 
respect nearly identical with that of the Pratt truss, | sandstone; the cylinders were loaded with cast iron | 
which is deservedly a great favourite with the American | weights to assist the sinking; the excavation from the | 
engineers, from whom, in fact, we have borrowed it. At | interior was done under air pressure, and the excavated | 
the centre the diagonal tension members have a section | material was passed through air locks in the usual way. 

of two bars, Sin. by jin., which is increased on the end | The total depth from the underside of the girders to 
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blished works known as the Bath-street Foundry, in Bath- 
street, Liverpool. Like many other firms who afterwards 
played a part in the development of the locomotive engine, 
the firm commenced as builders of marine and stationary 
engines. Steam navigation, especially in the shape of smail 
vessels for coasting traffic, was then coming rapidly into 
favour, whilst the rise of the Lancashire cotton trade and the 
general expansion of business about that time caused a large 
demand for stationary engines for various purposes. 
Determined to avail themselves of thse economy of steam 
power in moving the heavy weights required in such a busi- 
ness, Messrs. Mather and Dixon completed in February, 1827, 
a small locomotive having four 3ft. wheels, both pairs being 
coupled ; two four-wheeled coupled locomotive cranes, and a 
steam traveller or traverser, all for their own use. These 
‘‘ orders,” if they can be called such, were numbered 1 to 4 
in the books, and when after an interval of some years loco- 
motives were really “ordered,” they were numbered in 
rotation after these first four early productions. Amongst 
the many American lines which obtained engines from 
England in those halcyon days of our export trade, was the 
Petersburg Railroad, a local line running southwards from 
Richmond, in the State of Virginia. This line had purchased 
from Mr. Edward Bury, also a Liverpool engineer, his 
“‘ Liverp ol” engine, in 1831, which was a four-wheeler with 
inside cylinders, bar frames, and high-topped circular fire- 
box of the afterwards well-known Burytype. The Americans 
wanted two more of this class, and also a four-wheeled single- 
driver passenger engine similar to the “Liver,” which he 
made for the Liverpool and Manchester Railway in 1832, 
Being too busy, Mr. Bury had this order passed on to Messrs. 
Mather, Dixon, and Co., who sent the three engines out at 
the end of 1833 and beginning of 1834. The coupled engines 
were the New York and the Philadelphia, they had cylinders 
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THE GREAT CENTRAL RAILWAY—BRIDGE OVER THE TRENT 


member to two bars, 18in. by 1jin. The panels are 8ft.; the bottom of the cylinder foundations is about 54ft. | 


in length, and the diagonal bars make an. angle of about | The piers are braced together by a trussed girder or | Soin. 1 40in. wid 4 39in. high, with 42°8 fans 
| 30in. long, 40in. wide, and 39in. high, wi ‘8 square feet 


55 deg. with the horizontal. For the vertical struts the 
smallest sectional area at the centre consists of four-angle 
steels, 3}in. by 3}in. by }in., and the largest, which is 
that of the last vertical but one at the end of the girder, 
is equal to fourangle steels, 6in. by 4in. by jin. It may, 
perhaps, be not quite apparent to some of our young 
readers why the section of the end vertical bar which is 
nearest the support should not follow the same general 
law of increase in scantlings which distinguishes all the 
other vertical and diagonal members of the web situated 
between it and the centre of the girder in this type of 
construction. This departure from the rule admits of 
a very simple explanation. The tensile stress upon the 
last diagonal bar is resolved into two components, com- 
prising one horizontal compressive stress upon the last 
panel length of the upper flange and one stress of the 
same character upon the end diagonal member uniting 
the extremities of the upper and lower flanges. Theo- 
retically, therefore, there is no compressive stress upon 
the last vertical member, which acts as a tie, its duty 
being to prevent any sagging taking place in the last 
lower panel, which is nearly double the length of all the 
others. An additional: diagonal bar is introduced 
as a counterbrace in each of the two middle panels. The 
introduction of the end vertical strut alluded to is peculiar | 
to this system of trussed girders. In Fig. 22 above the 
method is shown toan enlarged scale, by which the connec- 
tion between the flanges and the struts and ties of the web is 
accomplished. A cross section of the bridge over the Trent 
is given in Fig. 23, p.366, which shows the whole arrange- 
ment of the overhead arched bracing, an elevation of the 
cross girders, and the manner in which the rail bearers 
are connected to them. In this instance, the trussed 





| equal flanges built up of one horizontal plate 1ft. by }in., 


| ance, and constitutes a welcome and agreeable addition 


of 80ft. 7in., and an effective depth of 8ft. 2in., and 


framework as shown in plan in Fig. 25, which has a/| 
width of 3ft. between centres of flanges. An elevation of | 
this connecting girder is represented in Fig. 26. The | 
lower flange is slightly curved, since the depth of the 
girder is 4ft. at the middle of the span and 4ft. 6in. at its 
attachment to the casing of the piers, and the web for a 
foot in length at the ends is plated. A section through 
the girder is given in Fig. 27; it has upper and lower 


and a pair of angle steels 4in. by 3in. by jin. The frame | 
is braced in all directions horizontally between the two | 
upper and lower flanges diagonally in elevation and | 
diagonally transversely. A front elevation of the pier is 
shown in Fig. 29 and in Fig. 30, p. 366, a sectional elevation. 
The whole structure has a bold and handsome appear- 


to the scenic surroundings. The photograph accom- 
panying our article represents a bridge over the Aylestone 
Canal in the neighbourhood of Leicester. It has a span 


carries the railway on an embankment 18ft. in height. 
As will be seen it is a deck bridge, and although small in 
span, its amply curved splayed wingwalls impart some- 
thing of an imposing air to it. 








A LINK IN EARLY LOCOMOTIVE HISTORY. 


An extremely interesting chapter in the early history of 
the locomotive engine has lately come to light in the shape 
of a record of the work done by one of the very first firms that 
undertook its construction. This was the firm of Messrs. Mather, 
Dixon, and Co., who so long ago as November, 1826, esta- 








| inside. 


diameter, an 


10in. by 16in. ; wheels, 4ft. 6in. diameter ; ninety 2}in. tubes, 
giving 396-18 square feet of heating surface, and fire-boxes 


of heating surface, or practically 439ft. in all. The passeng r 
engine was named Petersburg, and was of precisely similar 


| dimensions, except that the driving wheels were 5ft. 6in. and 
| the cylinders 12in. by 20in. 
| their makers’ books. 


These made Nos. 5, 6, and 7 in 
It may be added that their boilers 
were 32in. in diameter and 7ft. 4in. long, and the cylinders 
Soon after, in 1834, the firm built four small engines 
ool dock lines, with four wheels only 2ft. 10in. 
outside cylinders. These formed Nos. 8 to 11, 
and were built from the designs of Mr. John Grantham, tho 
chief draughtsman. The same year saw two locomotive steam 


for the a 


| cranes built for tho Birkenhead docks, and a coupled four- 
| wheeled engine, No. 14, for the Haydock Colliery, near St. 


Helen’s. In 1835 four small coupled four-wheeled machines, 
no particulars of which seem to be known, were built for the 
War Department, as well as three others of the same kind 
for the Russian Government, the last bringing the engine 
numbers up to 21. The firm, in fact, seems to have made 
rather a speciality of this type of locomotive even at that 
early date, for their No. 22, named Wigan, was of this class, 
for the Parkside and Wigan line, better known later as the 
North Union. The Duke of Bridgwater also had two of these 
little four-wheelers in 1835 and 1836, no doubt for use in 
connection with his canals, and another, No. 25, was for the 
Worsley Colliery. It may perhaps be assumed that some of 
these engines had tanks, though the fact does not appear 
certain, except as regards the first four made for the firm’s 
own use, 

It was not until 1836 that Messrs. Mather and Dixon com- 
menced building six-wheeled engines, their No. 26 being a 
coupled-behind for Mr. Hargreaves, of Bolton, who worked 
some short lines in that neighbourhood. During that year 
they got out designs for four classes of engines, which were 
for a time their standard patterns, although the march of 
improvement was so rapid just then that no maker’s standard 
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remained so for long. The four engines in question, Nos. 27 
to 30, were respectively—all being six-wheelers—a single- 
driver passenger locomotive, a coupled-in-front engine, a six- 
pr goods, and a coupled-behind. There were, in fact, 
two of the latter, making five engines, which were kept to 
show to intending customers, both as to the capabilities of 
the different types and as proofs of the good design an 
handiwork of +9 makers. They were often sent away to 
various lines to be experimented with, and were considered to 
have answered their purpose as locomotive advertisements very 
well. Finally, they were all sold to an agent at Manchester, 
and their after careers seem at present unknown. 

A somewhat larger share of the many orders for locomotives 
which must then have been going begging fell to Mather 
and Dixon in 1836-7. For instance, they supplied six 
engines to the Liverpool and Manchester, and six to the 
London and Birmingham, though four of the latter were not 
sent till 1838. Of the first named, engines 32 and 33 of their 
make were 5ft. coupled in front goods, named Hercules and 
Thunderer respectively., These engines had cylinders 15in. 
by 16in., ninety-seven or ninety-eight tubes of 1gin. diameter 
giving about 370 square feet of heating surface, whilst there 
was some 43ft. more surface in the fire-box. Whishaw makes 
the Hercules a four-wheeled engine, but this may pretty 
safely be considered an error, the maker’s notes being much 
better evidence. The remainder of the order, engines 34 to 
37, were of the “ short-stroke’’ variety of 5ft. single passenger 
engines. Six more were also built by other firms, but the 
system did not answer, the cylinders being only 14in. by 12in. 
These engines—Dart, Arrow, Meteor, and Comet—had 
boilers 3ft. by 73ft., 100 tubes of 1jin., about 341ft. of tube 
surface, and 38ft. of fire-box surface. Even then they were 
reckoned small for six-wheelers, weighing scarcely over 12 
tons in working order. 

The London and Birmingham engines, Messrs. Mather and 
Dixon’s 38 and 39, and 46 to 49, were built to Bury’s designs, 
part of a large order, much of which he had executed by firms 
other than his own. They were of the usual Bury type, 
5ft. 6in. four-wheeled passenger engines, with 4ft. Oin. leading 
wheels, boilers 3}ft. by 7ft., ninety tubes of 2}in. diameter, 
396°18 square feet of tube surface, 30-66ft. of fire-box surface, 
cylinders 12in. by 18in., and weighing hardly 12 tons full. 
In contrast to these pigmies, two 7ft. single engines for the 
broad gauge of the Great Western followed, reaching their 
destination early in 1838. These were Premier and Ariel, 
their builder’s 40 and 41, and were soon followed by 50, 51, 
and 52, which were 8ft. engines, named Ajax, Planet, and 
Mercury. As they all had only l14in. cylinders, and but 
377°34 square feet of total heating surface, they were of 
little use, but being different from the engines of all other 
lines they gratified the vanity of Mr. Brunel and the loco- 
motive committee he directed. 

Meanwhile, Messrs. Mather and Dixon had sent an engine 
named England, their No. 42, to the Tsarskoe Selo Railway 
near St. Petersburg, a 6ft. single machine ; whilst the Grand 
Junction had taken the next three, Hawk, Vulture, and 
Hornet, in 1838, and two more, 62 and 63, Phosphorus and 
Hyperion, in 1840. All these were practically alike, 5ft. 6in. 
passenger engines, with 3ft. 6in. wo and trailing wheels, 
inside cylinders 13in. by 18in.—the last two only 12in. by 
18in.—about 467ft. of tube, and 46ft. of fire-box surface. 
The last two engines formed part of a lot of fifteen of the 
same general type, but with slight differences in some cases, 
which formed a new standard. These were built at new 
premises called the North Foundry, in William-street, 
Bootle, to which the firm removed early in 1839. Of the other 
thirteen, No. 53 went to the Liverpool and Manchester, and 
was known as Victoria, whilst the Birmingham and Derby 
took the next three, and called them Barton, Tamworth, 
and Hampton, after stations on the line. The North Mid- 
land had the next three, but they were somewhat singular in 
not naming their engines. A small export order now came 
in from a new quarter, viz., the Paris and Orleans Railway, 
which had another two, Nos. 60 and 61, named Bolton and 
Dixon. These had 6ft. driving wheels, then rather an un- 
usual size on the standard gauge. Finally, the last four, 
Nos. 64 to 67, were absorbed by the Chester and Birkenhead 
line in 1840. 

The severe competition which had set in for the lucrative 
work of locomotive building began to tell very heavily about 
this time on the business of Mather and Dixon. No fewer 
than seven other firms were established in the same line at 
Liverpool or within a few miles of it. No more engines 
were turned out till 1842, although ten locomotive boilers 
were sent to the Liverpool and Manchester Company, at 
Edge Hill, during the interval. These were numbered 68 to 
77, as if they had been complete engines, and the same plan 
was followed with ten more boilers sent to Crewe for the 
Grand Junction in 1843, which were Nos. 84 to 93. Mean- 
while, in 1842, five single engines of the usual six-wheeled 
type, Nos. 78 to 82, were built for stock, followed by a 
coupled behind engine. The subsequent fate of these engines 
has not been traced, so far as weknow. Mr. John Grantham, 
the chief draughtsman, had now been taken into partnership, 
and his name added to the style of the firm; but the change 
was of very brief duration. Whilst two six-coupled goods 
engines, Nos. 94 and 95, were still in hand, it was decided 
to discontinue business, as only loss had :resulted for some 
time. Such, about 1844, was the unfortunate end of a firm 
of considerable mechanical ability, one which in its time 
took a fair share in the development of the locomotive 
engine. 








BARNUM AND BAILEY’S SPECIAL TRAINS, 





On Saturday last we had an opportunity of inspecting the 
special trains which have been made for the transport of 
Messrs. Barnum and Bailey’s “ greatest show on earth” by 
Messrs. W. R. Renshaw and Co., of Stoke-on-Trent. In the 
trains themselves there is nothing strikingly novel which 
would call for special mention. The cars have been con- 
structed on the simplest lines, and evidently to American 
designs. They consist, for the most part, of trucks some 50ft. 
to 55ft. long, carried on two four-wheeled bogies. The wheels 
of these are comparatively small, in order, presumably, to 
obtain as much head room as possible. Some of the cars are 
simply of the platform type, to be used evidently for the con- 
veyance of goods, properties, &c., while others again are 
enclosed for the conveyance of the animals. There is a 
certain number of passenger cars of the Pullmen type, but 
these evidently are not sufficient to accommodate all the staff, 
as some of the North Western Company’s carriages were 
attached to the trains. The whole of these special trains are 
equipped with automatic couplings—made, we understand, to 
designs supplied by Mr. Bailey, and similar to those in use in 





the United States—and asthe matter of such couplings is now 
to the front, a few remarks on the subject of this particular 
type may be of interest to our readers. By the courtesy of 
Messrs. tn and Bailey and of the London and North 
Western Company’s officials at Willesden Junction we were 
able to examine carefully and experiment with one of the 


d | trains. The accompanying rough sketch, which has no preten- 
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sions to being a dimensioned drawing, shows the principle on 
which the coupler works. Each of the draw bars finishes 
in a massive casting, which is furnished with a pivoted draw 
hook of peculiar form. Our sketch showsthe coupling in plan 
form in the position it takes up when the carriages come 
together. The draw hooks are in each case caught by the 
casting of the opposing coupling and forced together, thus 
embracing one another. Ineach coupler there is a square 
pin placed in such a position that when it falls it prevents the 
inner end of the draw hook, which is contained in a recess in 
the casting and is shown dotted in the sketch, from moving. 
These pins are recessed at a certain height, so that when they 
are raised to that height—and they cannot be raised above 
it—the draw hook is released. It is this pin, therefore, upon 
which the drawing of the train depends. In the process of 
coupling, when the two carriages come together these pins 
fall by their own weight. Any failure to do this would mean 
that the coupling would not hold. To uncouple, one pin at 
all events has to be withdrawn. This is not done automati- 
cally but by hand, by means of a lever fagtened to the head- 
stock of the car, and connected to the pin by means of a 
chain. We several times saw the coupling and uncoupling 
performed. The former seemed to be carried out without any 
sign of hitch, the draw hooks coming together and the pins 
falling without fail. Only one draw hook need be extended for 
the purpose of coupling. For the uncoupling all tension 
must be taken off, or the pins cannot be lifted, and this 
necessitates the push of an engine each time it is desired to 
detach a carriage. This would seem to imply considerable 
delay and waste of time. The “ easing up” with an engine 
would, of course, be all the more necessary if there were spring 
buffers. In the case of Barnum and Bailey’s trains there 
are no spring buffers, the coupling forming the only buffer 
there is; indeed, spring buffers could hardly be used. It is 
by no means a handsome appliance. It is, as already stated, 
@ massive casting, and when coupled together it is 18in. long 
by 15in. broad and 84in. deep. 








THE ACTION OF OIL ON WAVES AT SEA. 


In a recent number of THE ENGINvER the importance of 
the use of oil upon the waves at sea is referred to, and its 
value in reducing the amount of broken water illustrated by 
an example at a Channel port. Again, more recently, oil 
played an important part in the salvage of the Pavonia. 

The action of oil in calming the surface of rough water has 
been noted from a very early date; so far back, indeed, has 
this action been observed that the origin of the well-known 

hrase, ‘throwing oil on the troubled waters,” cannot now 
determined. In Notes and (Queries, vol. iii. Sixth 
Series, there are references to Greek and Roman writers who 
had observed this peculiar property of oil: Thus, Pliny 
refers to the practice of divers in taking oil in their mouths 
for the purpose of rendering the roughened surface of the 
water smooth, and in this way facilitating the transmission 
of the daylight to them. Plutarch, in a remarkable passage, 
says of oil that ‘‘sprinkled upon the waves it causes the calm 


upon the sea;” and Plautus makes the following curious | peg 


remark, ‘‘I will make your dog quieter than oil.” In the 
same volume of Notes and Queries a quotation is given from 
Bede’s ‘ Ecclesiastical History,” published s.p. 735, under 
‘The Miracles of Bishop Aidair’’ :—‘‘ I know that soon after 
you shall embark you will meet with a storm and a contrary 
wind; but then remember to cast this oil, which I now give 
you, into the sea, and immediately the storm shall cease.” 

This calming influence of oil was specially investigated by 
Benjamin Franklin when at sea, and he communicated the 
results to the Royal Society in 1774. An extensive series of 
experiments were carried out some years ago by Mr. John 
Shields, of Perth, at Peterhead and Aberdeen Harbours. 
Special expensive apparatus was employed, pipes being laid 
below water and oil pumped into them; this oil rising from 
the seaward end of the pipe, was found to have a calming 
effect upon the broken water. 

Mr. Shields’ first experiment on the coast was made at 
Peterhead Harbour in heavy broken waves. Several bottles 
were filled with sperm oil and dropped into the rough water 
outside the harbour, part being dropped at the harbour 
entrance and part on the bar and in the deep water beyond ; 
the result was, as described by Mr. Shields, that “in a few 
minutes thereafter the sea between the boat and the harbour 
was like a canal, and great heavy broken seas all around.” 
Mr. Shields devised apparatus to distribute the oil, consisting 
mainly of malleable iron pipes with conical brass valves or 
roses, @ model being exhibited at the International Fisheries 
Exhibition of 1883. 

The Royal National Lifeboat Institution conducted an ex- 
tensive series of experiments, the results of which, as 
recorded in the Journal of the Institution, may be stated 
generally as follows :—The trials were made at different parts 
of the coast under varying conditions of sea and surf. All 
the common oils were tried, but little or no difference was 
apparent in the effect produced by colza, linseed, fish, or seal 
oils. In moderate breakers or surf the break or crest of the 
waves was entirely killed. 

The Journal gives many instances of the advantages of the 
use of oil by vessels at sea; and in the “‘ Monthly Atlantic 





Pilot Charts,” published by the Navy Department, U.S.A., 
special notes are appended bearing on this subject. Mineral 
oil is not recommended, but the great advantages of the use 
of animal or vegetable oils are dwelt upon and illustrations 
given from the logs of sea-going vessels. 

The Board of Trade has now for some years called attention 
to the beneficial action of oil, some of the conclusions being 
as follows :—On deep water waves the effect is greatest. In 
a surf, or waves breaking on a bar where the water is in 
actual motion, the effect is uncertain. The thickest oils are 
most effectual. A small quantity of oil suffices. For board- 
ing a wreck, it is recommended to pour oil to windward of her 
before going alongside. Many shipmasters are quite alive to 
this calming action of oil, and Pre a make use of it. 

That the cost of distribution need not stand in the way 
may be readily seen when, from various reports, it appears 
that a gallon or two of oil placed in bags of rough canvas cloth 
and hung over the ship’s side well forward will serve for 
several hours if the ship is hove to or ang Seve the 
wind. In other cases effectual distribution has been accom- 
plished by allowing the oil to filter slowly down the water- 
closet waste pipes. Doubtless, vessels will by-and-bye be 
fitted with tanks for oil, having suitable pipes to lead it to 
the water. It would also be quite possible to project the oil 
in a case a good way ahead of a vessel when advancing 
towards the waves, and thus always have a calmer patch to sail 
upon. It seems very evident that a good deal of the scepti- 
cism regarding this calming action arises from the various 
oils used and the methods of application. That some oils are 
better suited than others, nt that there are specially efti- 
cient methods of distribution, seems quite clearly proved. 

Thus, if oils used for machinery are employed, we may look 
for variable results due to the different oils employed. Thus 
engine oils may be olive, castor or compound oils, the latter 
having a tallow base with a proportion of mineral oil added ; 
whilst fish oils, rape, and colza are also used, and compounds 
containing large proportions of mineral oil are becoming 
commonly employed for lubricating the machinery. 

From an article on oils in the “ Encyclopedia Britannica ” 
we find that castor oil is reckoned the most viscid, specific 
gravity ‘970, and that it runs two hundred times slower than 
water; olive oil, specific gravity *915 to -930, runs twenty 
times slower than water; fish oil, specific gravity -925 to 
*938, is made from the boilings of fish refuse; colza has a 
specific gravity of -915, and sperm oil specific gravity -918. 

According to some, the oil acts upon the water as a 
lubricant, and thus enables the wind to glide over the surface 
with less resistance. It seems more likely that the calming 
action is due to some peculiar effect of altered surface tension. 
If we consider the form, and formation of waves in deep water, 
we see a series of undulations set up, due to the force of the 
wind, and it can be shown* that if the periodic motion of the 
wave particles is in correspondence with the speed of the 
wave itself, the form of the undulation will be more or less 
trochoidal, when, by the extreme action of the wind or in 
shoaling water, the upper parts advance more rapidly 
than is due to their periodic time, they fall forward as surf 
or breakers on the beach, or in broken crests in deep water. 
As these foaming crests are caused by the air becoming in- 
corporated with the water, we might expect that a film such 
as oil spreading over the surface would go far to lessen this 
action, and thus, instead of acrested summit, a smooth and oily 
surface would be substituted. The calming action, however 
viewed, is a most marked one, as the thickness of the film of 
oil is infinitesimal, possibly not more than the ;,},5,th part 
ofaninch. Besides this specially-important calming action 
of oil on very rough water, it may often be applied to render 
the ripple on the surface, due to a breeze of wind, smooth 
and glassy, so that objects can be better viewed below water. 








NickeL SteeL.—Our American correspondent writes :—‘‘ With 
the use of steel for high - pressure steam pipes comes a 
necessity for ensuring the absence of flaws in the flanges. 
Flanges cut from the solid plate are welded to steel pipes 
of lin. to 30in. diameter with such success that a test piece 
may be cut out and bent through the weld without showing 
a sign of failure. Another method, used with lin. to Sin. pipes of 
low carbon stcel, is to ‘‘ spin” the flange out of the metal of the 

ipe by special machinery. The end of the pipe is upset for a 
ength of 2in., and the upset end is then swelled—cold—with a 
taper mandril. It is then placed in a machine resembling a lathe, 
by which it is revolved at high speed, while a template or former 
is pressed steadily and forcibly against the end until the metal is 
heated and is “ spun” into the form of the flange, which is then 
turned off at the edge and trued up. The machine can handle 
pipes up to 8in. diameter, which include all the sizes of steam and 
water pipe used in the to o boats and destroyers now under 
construction. Nickel steel for boilers for the warships has already 
n suggested by Admiral Melville, engineer-in-chief of the navy, 
in order to reduce weight by using thinner plates of the same 
strength as thicker plates of ordinary boiler steel. Nickel steel is 
also being tried for rivets, stays and braces, It has 0°23 carbon 
3°22 nickel. The tensile stre is from 75,000 to 80,000 lb., with 
an elastic limit of 40,000 to 50,0001b.; an elongation of 23 per 
cent. in 8in., and a reduction in area of 55 per cent, ‘Test bars 
required forty blows of a 1600lb. weight falling 44ft. to start a 
fracture and forty additional blows to break the bar. The navy 
department has raised its er ry and shell plates must now 
have an ultimate strength of 74,000 to 82,0001b., with an elastic 
imit of 40,000 lb., and on elongation of 21 per cent, in 8in.” 

MELAN ConcRETE BripGe.—The second largest arch bridge on the 
Melan system in the United States has recently been completed at 
Paterson, crossing the Passaic River. The bridge is 295ft. long 
over all, and consists of three arches, two of 88ft. 3in., and one of 
89ft. span, all having a rise of 9ft. Gin. The arches are 51ft. wide, 
and the copings are extended to give a clear width 54ft. or 52ft. 
between the iron railings. The two piers are of concrete, and are 
8ft. 6in, The springing lines of the arches are about 2ft. 
above the water-line. @ arches are monolithic, with expansion 
joints in the spandrel walls, over the piers. The thickness of the 
concrete is about 5ft. 6in. at the haunches, and 15in. at the crown, 
with earth filling about 6ft. 9in. deep over the haunches and 15in. 
over the crown. In the concrete are embedded 10in. rolled steel 
joists, weighing 25 1b. per foot, and set 3ft. apart. The concrete 
is composed of one part Portland cement, two parts sand, and 
four parts broken stone of }in. to lin. size, This was mixed in a 
tumbling machine containing a number of cast iron balls, water 
being supplied through the hollow trunnion bearings. The work 
was done in sections lengthwise of the bridge, the depositing of 
the concrete being commenced at the haunches and continued 
without intermission until the work met and was finished at the 
crown. The soffits of the arches are finished with a mortar of one 
part Portland cement and two sand, placed at the same time 
as the concrete. The faces of the arches, spandrel walls and piers 
are finished in brownstone ashlar masonry. The largest bridge on 
this system in the United States is at Topeka, and has five spans, 
one of 125ft., two-of 110ft., and two of 974ft. The rise is from 
16ft. to 19ft. Embedded in the concrete are curved lattice girders 
26in. deep at the haunches and J8in, deep atthe crown. This bridge 
was built in 1896. ‘ 


*See “A Manual of Applied Mechanics "—Professor Rankine. 
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A MODEL CRUISER. 


We have before now illustrated model locomotives and | 
mcdel railways. 


Few models are, however, more interesting | tubes. 


| | 
| by gin. stroke. These are single-acting, and of the usual con- | up, being held by the back pressure. 
| struction. The surface condenser has twenty-four tubes jin. | 


in diameter, and 4,),in. long, giving about forty square | 
inches of cooling surface. The water circulates outside the | 
A vacuum is obtained when running, as shown on 


and ingenious than one constructed by Mr. Charles L. | the closed top syphon gauge, equal to 20in. of mercury. 


Palmer, of 274, State-street, Albany, N.Y., U.S.A., an | 
amateur. Mr. Palmer’s boiler and burner deserve attention 
by builders of motor cars and others in search of concentrated 
power. 

The Tigress is a working model, on a scale of one-sixth of 











The engine works the starboard shaft direct. This shaft | 
carries a 2in. steel gear wheel which drives a raw-hide gear of | 
the same number of teeth fastened on the port shaft. A 
sinall square feed tank is at the side of the hot-well to catch | 
the excess of water which comes over in starting. The hot- | 
well has a fine removable strainer to arrest any chips, &c. 


When this falls it goes 
to work again, thus its action is automatic. By the pump 
the naphtha is forced through the pipe C, regulating valve D, 
and inner pipe into the retort E. Here it is vaporised and 
rises etl the pipe F, and passes through the annular 
opening—less than ‘Olin.—between the needle N and the 
orifice of the nozzle at G. The needle N may be worked up 
and down to clear out any obstruction that may lodge here. 
The rush of vapour through the contracted throat below 
draws in air at H by induction, and, mixing with it, the com- 
bination issues at some forty openings in the branth pipes L, 
each about ‘02 in diameter, and burns in long blue smoke- 


| less jets among the boiler tubes, the lowest of which are jin. 


.- 








THE TIGRESS MODEL CRUISER 


an inch to the foot, of a twin-screw protected cruiser. She 


is 56in. long, built of aluminium, and has a surface-condensing | 


engine, and water-tube boiler fired with naphtha. The engine 


at 1000 revolutions gives a duty of 1300 foot-pounds per | 


minute, driving the vessel easily at a speed proportionate on 
the scale to twenty-three knots per hour, calculated on the 
accepted formula of the speed of vessels varying as the square 


bronze casting, cored out, 
and into it screw thirty-two 


root of their length. There are twin screws 3in. diameter | 


and bin. pitch, giving a thrust of over 2 lb. With the exception 
of these, which it was found advisable to make larger, outside 
of the engine-room the scale has been accurately followed. 
It is evident that to make the usual pair of triple-expansion 
engines, with their six cylinders and gear, as small as called for 
by the scale, would entail enormous friction. The machinery, 
therefore, was designed to meet the conditions required, 
which were (1) low centre of gravity, (2) accessibility, (3) 
least possible friction, and (4) capability of automatic con- 
tinuous working with little or no supervision. To meet the 
first, second, and third conditions the engine is made hori- 
zontal with a single cylinder. To comply with the fourth a 
surface condenser is employed, using the same water over 
and over, thus keeping a steady water level in the boiler 
without attention; while a naphtha pump which regulates 
itself supplies a constant flow of fuel. To preserve a 
straight wake without a helmsman, the screw shafts 
are geared bs saggar turning in opposite directions at 
the same number of revolutions per minute, incidentally 
avoiding the heeling unpleasantly marked in some models, 
caused by the reaction of a single screw. The two propellers 
also give the excessive blade surface required by screws 
working so near the surface of the water. The machinery is 
so designed that it may be readily detached from the boat 
and lifted out for packing glands, &c. As the whole arrange- 
ment is believed to be unique, and has proved very effective, 
some details may be found interesting to those fond of model 
construction. 

The engine is single direct-acting horizontal, with a small 
fly-wheel. The cylinder is 1,in. in diameter and jin. stroke. 
There is a steel slipper guide, and ample bearing surface and 





| the inner circulating pipes. 


| that it would empty itself 


| pump. 


This was found important. The engine, condenser, &c., weigh 
441b. No special pains were taken to secure lightness in the 
boiler, as its weight acts as ballast to immerse the screws to 
the required depth, and gives stability, as it sits very low. 
The centre is an aluminium 


above the burner. In getting up steam an asbestos torch 


| dipped in alcohol is lighted and inserted under the retort. 


When this is sufficiently heated the regulating valve is 
opened, and the naphtha pump is worked by hand. The 
vapour lights from the torch and the hand pumping is con- 
tinued until there is steam enough to start the engine, which 
is usually in abowt a minute and a half; after this the engine 
works the pump. The proportions of the burner are the 
result of no little experiment. The tank holds about 2 Ib. 
of the 76 deg. deodorised naphtha used. 

The hull, 56in. long, 8in. beam, and Gin. deep, with a 
draught of 3in., is built of sheet aluminium ,j,in. thick. 
Plans were first made, water-lines, &c., laid down and faired. 
From the body plan templates were taken, and, guided by 
these, right and left half models of wood were built. Over 
these the strakes were beaten to shape. ‘There are three 
strakes in each side, and each side was put together first by 
itself, and afterwards the two were united by riveting. The 
garboards were flanged to form the keel, and fastened to the 
middle strakes by butt joints and covering strips, while the 
middle strakes join the upper ones by lap joints representing 
the offset of a wood sheathed bottom. Escutcheon pins 
serve as rivets, and white lead is laid between the seams. 
Water-tight bulkheads give ample floating capacity when the 
engine-room is full of water. The deck is white holly. The 
weight of the hull alone is 41b., and the displacement at 
regular draught is 20 lb. 

In the photograph of the engine the naphtha pump may be 
seen at the extreme right between the shafts, the tank in 
which it sits being removed. Next to it are the circulating 
and bilge pumps worked by the arm on the long rcck shaft, 
at the other end of which is the beam giving motion to the 
air and feed pumps. The boiler jacket is removed and set at 
one side to show the construction of the boiler. 

We feel sure that our readers will appreciate the ingenuity 
which Mr. Palmer has shown in the design of this little 





seamless copper tubes }in. 
in diameter, being of the 
Niclausse type, but without 


The upper tubes act as 
superheaters. There are 
170 square inches of heating 
surface in the boiler. The 
safety valve is set to blow 
at 1041b. per square inch, 
and when running is nearly 
lifting. The steam is some- 
what wire-drawn to prevent 
priming. The jacket, which 
may be readily removed, is 
made of ferrotype plate 
lined with asbestos. The 
boiler measures 8}in. long 
by 4in. wide, and 5in. high, 
and the total weight with 
burner and water is 7 Ib. 
It holds so little water, and 
makes steam so rapidly, 











in a minute or two in 
case of failure of the feed 
This has never 
happened, but one of the 
advantages of the peculiar 
arrangement of burning naphtha over the usual way of having 
air pressure in a closed tank is that in case of such failure, 
and consequent stoppage of engine through lack of steam, the 





ENGINE AND BOILER OF 


means of taking up wearthroughout. The slide valve, which 
has a fixed cut-off at two-thirds stroke, is faced with nickel 
working on the aluminium bronze face of the cylinder. 
Reversing is accomplished by a shifting excentric. Steel and 
bronze only are used in the construction. The air, feed, 
circulating, naphtha, and bilge pumps are worked from a rock- 
ing beam driven by a connecting-rod from a crank pin in a 
gear wheel which makes one revolution to two and a-half of 
the engine. This was required, as they would not work satis- 
factorily at the high speed of the latter. The air pump is jin. 
in diameter by ;;in. stroke, the circulating pump fin, in 
diameter by jin. stroke, and the feed pumps ,", in. in diameter 


THE TIGRESS 


fire would go out and not overheat the boiler. A description 
of the system may be of interest: 

Referring to the engraving, the naphtha is contained in the 
tank R. Submerged in it in such a manner that it may be 
readily withdrawn for inspection is the naphtha pump A. The 
plunger—;';in. diameter, greatest stroke 1jin.—is lifted by 
the chain P and the rocking beam U by the engine, or by | 


| hand in starting, by the stem S. The down, or forcing | 
| stroke, is made by two springs T, which are so proportion 


as to give a pressure of 40 1b. per square inch. Should too 
much naphtha pass into the retort, or the regulating valve be | 
closed, this pressure is exceeded, and the plunger simply stands | 





DETAILS OF FURNACE OF THE 


| out in Barcelona and Madrid, 


| have been made at the Admiralty :—Fleet engineers: 
| Wishart, to the Warspite, and H. J. Rampling, to the Vivid, for 
































TIGRESS 


cruiser; particular attention may be directed to the device 
employed for the regulation of the furnace. 





CATALOGUES. 


Dick, Kerr, and Co., Limited, London, ‘‘ Tramways in Spain ” 
is the title of a pamphlet issued by Messrs. Dick, Kerr, and Uo., 
Ltd., and illustrates the electric systems which they have carried 
The contents are reprints from the 
Railway World, The system illustrated is the overhead trolley, 
and, judging from the views shown, only the most «sthetic person 
could find fault with the appearance of the streets along which 
the wires are strung. 

Richard Klinger and Co., Fenchurch-street, London.  Illus- 
trated catalogues describing the Reflex water gauge, Friedmann's 
injectors, sight-feed lubricators, &c. 











NavaL ENGINEER APPOINTMENTS.—The following appointments 


L. 


the Albion. Chief engineer: F. G. Jacobs, to the Melampus, for 
the Gossamer. Acting chief engineer: A. T, Webb, to the Vivid, 
for the Charbydis. Engineers: C. Broadbent, to the Pembroke, 


| for the Lee; J. E. Hayes to the Goldfinch. Assistant engineer : 


A. P. S. Spencer, to the Wallaroo, 

8.8. MitwAUKEE.—An interesting ceremony took place on Wed- 
nesday afternoon, when a large company of visitors assembled at the 
shipbuilding yard of C. 8, Swan and Hunter, Limited, to witness the 
launch of the fore end of the s.s. Milwaukee. It will be remem- 
bered that the Milwaukee, a large steamer 483ft. long over all 


| and 56ft. beam, owned by Messrs. Elder, Dempster, and Co., of 


Liverpool, when on a voyage from the Tyne to New Orleans, went 
ashore in Cruden Bay near Aberdeen in the month of September 
last. It was found that a large rock had penetrated the bottom to 
a height of about 8ft. above the tank top, and Captain Batchelor, 
who had charge of the salvage operations, saw that it was impossible 
to salve tho chels vessel, so it was decided to blow her in two with 
charges of dynamite. This was successfully done, leaving about 
180ft. of the fure end on the rocks, and the after end, with the 
assistance of tugs, steamed back to the Tyne—see THE ENGINEER, 
October 21st, 1898—where she has been lying waiting for the new 
fore end which was successfully launched on Wednesday afternoor, 
12th inst. The old and the new ends will be towed in a few days’ 
time to the dry dock of the Tyne Pontoons and Dry Decks Company, 
Limited, where they will be joined together, 
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HORIZONTAL 


CYLINDER BORING 


MACHINE 


MESSRS. FRANCIS BERRY AND SONS, SOWERBY BRIDGE, ENGINEERS 





HORIZONTAL CYLINDER BORING MACHINE. 


THE above engraving represents a type of horizontal cylinder 
boring machine which in recent years has been very much in 
demand, more particularly amongst electrical engineers. The 
large bed-plate, which is 20ft. long by 7ft. wide, to which 
the cylinders or other objects to be bored are bolted, is 
accurately planed on top and sides, to it is bolted the 
short bed for carrying the massive standard on which the 
drill head is carried. On each side of the bed-plate is fixed 
a rack for moving the carriage of the standard which sup- 
ports the end of the boring bar; this standard has a slide 
which moves up and down transversely, to suit the different 
positions of boring head. The standard on which the drill 


head is fixed can be moved along its bed a distance of 5ft., | 


and the drill head can be raised to a maximum of 6ft., and a 
minimum of I1ft. Tin. from the top of the bed-plate ; the drill 
head is counterbalanced by rope and weight. The machine 
is fitted with a steel spindle 7in. diameter, working in a long 
sleeve having a horizontal traverse of 8ft., with variable self- 
acting feed motion arranged to run back quickly by hand. 
It is driven by powerful gearing and cone pulleys, having a 
ratio of 65 to 1. 

The total weight of the machine is about 20 tons. It 
was constructed by Messrs. Francis Berry and Sons, of 
Sowerby Bridge. 








A UNITED STATES PACIFIC CABLE. 





A CORRESPONDENT of the Standard, telegraphing from | 


Berlin on Monday night, the 10th inst, furnishes some details 


of a telegraph cable which the New York Pacific Cable Com- | 
pany — to lay between the United States and the Philip- | 
i b 


pines. e 
Californian Coast to Hawaii, a distance of 2098 English miles; 


route followed is to be from Monterey on the | 


from thence to Wake Island, 2040 miles; from there to the | 


island of Guam or Guano, 1290 miles ; and from this place to 
Manila, 1590 miles. 


Offshoots from the main cable are | 


apparently to be made, for the total length is given as 11,000 | 


miles. 
allowed in excess to make up for the unevenness of the sea 
bed. With regard to the depth of the ocean in which the 
cable is to be laid, it is not thought that it will much exceed 
depths in which cables are already laid, nor that it will differ 
much from that of the Atlantic Ocean. The cable recently 
laid from Hayti to the Windward Islands is given as an 
example. The greatest depth reached by this is stated to be 
18,000ft. 
Francisco and Hawaii is said to be not more than 18,300ft., 
while that between Hawaii and Manila is put at 19,600ft. 
The cost is calculated at 1000 dollars per mile, and it is 
estimated that two years will be spent on the manufacture 
and laying of the cable. The company, apparently, is ready 
to start operations at once, and only waits the granting by 


A sixteenth part of the actual distance will be | 


The greatest depth known to exist between San | 


It will have been noticed that the distances proposed—the 
greatest being that between the American Coast and Hawaii, 
2098 English miles—are not so long as that of some cables 
already laid, so that no difficulties to rapid working will be 


offered in this direction. It is said that to telegraph at 
present from Washington to Manila takes from two to three 
hours, and a forty-word message costs 2°62 dollars a word, or 
104'8 dollars. According to the calculations of the new com- 
pany, a telegram of like length will only take half an hour 
reaching its destination if sent by its cable, and and will cost 
as a total at first only 30 dollars, or ‘75 dollars a word. 
United States troops occupy all the Islands which it is pro- 
posed to touch at, so that there should be no difficulty on this 
score. This, and the fact that these islands had no stable 
Government of their own, hitherto has been one of the reasons 
explaining the disinclination of the United States Govern- 
ment to lay a cable at its own cost, another being that the 
previous surveys inthe Pacific are not yet sufficient to afford 
a clear comprehension of the technical difficulties to be mot 
with in laying a cable. Over and above the depth of the 
ocean there comes the question of difficulties of landing a 
cable on the steeply sloping shores which are characteristic of 
islands in the Pacific. The Standard’s correspondent says 
that the importance of such a cable connection cannot be 
disputed, and that if Congress cannot come to terms with the 
new company the heads of the Army and Navy Departments 
| at Washington will themselves have to establish such a con- 
nection. 








DOCKYARD NOTES. 





Ir is said that the steam trials of the Canopus will be 
carried out next month. It is about time, for if we recollect 
aright, they were originall 
last May. If she gets th 
could be commissioned in June or July. 


rough them all right, the ship 
As, however, she is 


the first of a new type, she will probably be sent to undergo a | 


specially exhaustive series of trials, like the Diadem was. 





Our contemporary the Naval and Military Record makes 


some sensible remarks upon a demand of which just now we | 
hear a good deal, that shipbuilders and engineers who fail to | 


deliver their ships or engines at the stipulated dates should 
be rigidly fined for their failure. Our contemporary does 
not, however, seem to us to lay enough stress upon the real 
and great objection to enforcing the law. The demand was 
originally put forward in the interests of trades union 
| agitators, who, if firms knew that the Government would 
mercilessly stand by the letter of the law, would be able to 
double the number of strikes without any difficulty. What 


men employed upon Government contracts shall be held to 
| serve under more or less similar conditions to their fellows in 


mentioned as likely to take place | 


is really wanted is a short enactment to the effect that all | 


something of this sort. It ismo question of the manufacturers’ 
interests. No other country in the world would for an instant 
tolerate the delay of its armaments to suit a handful of 
agitators. This is a free country, and the workman is 
entitled to do what he likes in his war against capital. When 
he emulates the members, who in the fable had a grudge 
against the stomach, he is at perfect liberty to do so, and 
when he has demonstrated the dignity of labour to the extent 
of ruining the industry in which he is employed, grateful 
ratepayers will provide his keep in the workhouse. But when 
his little eccentricities endanger the whole country also, he 
should really pause and consider, because he may produce 
such a condition thereby that no one will be able to pay rates 
to support him. 





To return to the original subject, the Naval and Military 
Record draws attention to the fact that a strict enforcing 
of the penalty clauses would have cut the Rattlesnake out of 
the service; and, as every naval man knows, that famous 
little torpedo gunboat has a record of never having had a 
single mishap with her engines. We believe we are correct 
in saying that, as a matter of fact, Messrs. Laird Bros., her 
builders, were fined £1000 for making the engines heavier— 

| and so stronger—than the —— specification ; but that, 
| after the great success the ship turned out to be, the 
| Admiralty refunded the money. 





THE advocacy that extra premiums should be paid for each 
| fraction of a knot over the contract speed strikes us as a 
| mistake. It does not, at least, work well abroad. It is so 
easy to arrange weights in such fashion that a higher aoe 
| than any possible normal maximum is obtained. Speaking 
| generally, our ships are always able ata pinch to do very 
| nearly what they did on trials, and that can be said for very 
few foreign-built vessels. The saying that England is the 
only country where a steam trial is run honestly may be 
exaggerated, but it is not without a fairly large germ of truth 
in it. 





| THe number of artificer engineers is to be nearly doubled ; 
there will be seventy-five of these new ‘ warrants” in the 
future, instead of only forty, as at present. 








Roya LInstirution.—A_ general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the 10th inst., his Grace the Duke of Northumberland, presi- 
dent, presiding. The following were elected members :—Mrs. 

mn, Mr. T. O. Belshaw, Mr. W. Hall, and Mrs. F. McClean. 

The special thanks of the members were returned to Sir Benjamin 

| Baker, K.C.M.G., for his donation of £50, and to Nobel’s Ex- 
| plosives Company for a donation of £105 to the fund for the pro- 
| motion of experimental research at low temperatures. The first 
| Hodgkins gold medal given by the Smithsonian Institution has 
| been conferred on Professor Dewar for his work on the liquefaction 


Congress of certain slight concessions which it has asked for. | the Royal dockyards. The interests of the country demand | of air. 
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SOME NOTES IN RUSSIA. 
(From a Special Contributor.) 
No, I1V.—KRONSTADT. 

Kronstapt was founded in the days of Peter the Great, 
and some of his buildings are still to be found there 
alongside modern shops. A few years since many of 
them were in a more or less tumble-down condition, but 
that is mostly all changed now—the hands of the repairer 
have been busy. 

Kronstadt dockyard is a fitting and repairing one; no 
ships are built am, the place is essentially a naval 
station. The Russian system is to decentralise—to 
specialise, as it were, with different yards; there is, for 
example, no equivalent 
to Portsmouth or Toulon 





The Posadnik was ‘‘made in Germany,” being an 
Elbing craft, launched in 1892. She is of 400 tons, the 


same length as the Sokol, but over 24ft. beam. Her | 


draught is 11ft. The finer lines of the destroyer along- 
side made her look a rather clumsy craft. The Posadnik’s 
armament is six 3-pounders, three 1-pounders, one tor- 
pedo tube in the bow, and one training tube abaft the 
funnel. There are two masts. The horse-power with 
forced draught is about 3500, and the trial speed about 
22 knots. She has a couple of locomotive boilers, and 
carries 90 tons of coal. I was told that on trial last 
summer the Russians got 80 knots out of the Sokol, and 
they seemed exceedingly pleased with her altogether. 
Copies of the Sokol are being built; altogether twenty- 





pedo boat. It is larger than the French craft. How- 
ever, since it is as yet unbuilt and untried, it is early 
yet to discuss its pros and cons, and I am, perhaps, exceed- 
ing my limits by saying much aboutit. J may, however, 
mention that the Russians believe very much in under- 
water craft, and do not regard the submarine battleship 
as an idle dream. 

To leave the battleship in nubibus for the battleship 
de facto, Kronstadt contains specimens of the latest. 
At the time of my visit the Peresvet, Sevastépol, Poltava, 
and Seniavin were all in dock or basin. The Peter 
Veliki, Nikolai I., Khrabri, Minin, Svietland, Edinbowiski, 
Rynda, and a number of monitors and old craft were also 
about. The Sevastopol and Poltava are sister ships, 

differing only in the height 
of their funnels; those of 





to be found in Russia. 
The system has its weak 
points; it has, however, 
its strong points also, in 
the resulting simplicity. 

The entire area of the 
dockyard is about one 
million square yards, but 
the whole of this space is 
not full. In the arctic 
conditions prevailing at 
the time of my visit it 
was not very easy to tell 
what was land and what 
was sea, the ubiquitous 
snow drifts covered every- 
thing, and perhaps made 
the place look larger than 
it really is. 

There are at Kronstadt 
four large dry docks—the 
Alexander, 584ft. by 85ft. 
by 294ft.; the Constan- 
tine, 490ft. by 73ft. by 
29ft.; the Nikolai and the 
Peter, somewhat smaller, 
but big enough to take 
most ships. The Alex- 
ander is a very capacious 
dock indeed, and at the 
time of my visit, it contained the new battleship 
Sevastépol, the destroyer Sokol, and a torpedo gunboat 
of the Posadnik type. In the Constantine dry dock 
alongside the Admiral Nachimoff was lying the Sokol, 
a Yarrow destroyer, which has already been described and 
illustrated in THe ENGINEER. It suffices here, therefore, 
to mention that she is a 240-ton boat, and on trial with 
4490 horse-power made 30°28 knots. She is 190ft. long 
by 18}ft. beam, carries 60 tons of coal, and is fitted, of 
course, with Yarrow boilers—eight of these. Those who 
saw this celebrated little ship in England would find 
difficulty in recognising her at Kronstadt, wooden sheds 
on her deck, icicles and snowdrifts over all; but, of 
course, this was only the winter coat. I. noticed that 
she was painted a peculiar dirty brown grey colour, a 
little lighter than that which we adopted for our earliest 
destroyers, 











.RUSSIAN SECOND-CLASS BATTLESHIP PETER VELIKY 


eight are projected or building. 
at St. Petersburg, at a torpedo yard up the Neva, last 


As to the actual number | 
in hand there is considerable doubt. Two were launched | 


the Poltava being very 
high, while those of the 
Sevastépol are short. 
The Poltava is complete, 
the Sevastépol is com- 
pleting; at the time of 
my visit her guns were 
not in position, nor were 
the main-deck casemates 
fitted. The Poltava is 
therefore the better ship 
to select for a description. | 
‘‘ Tmproved Indiana's” is 
what the Russians call 
these ships, which are 
best described as a blend 
of the Indiana and the 
French Brennus. They 
are first-class battleships, 
and the most powerful in 
the Russian navy. The 
following diagrams show 
how they compare with 
other ironclads of the 
same date, or equivalent 
type. For convenience 
of immediate comparison 
on sight, I have utilised 
the letter notation of ‘‘ All 
the World’s Fighting 
Ships,” the system of which is, that a successful attack 
on armour is only possible from a gun correspondingly 
lettered Thus b armour must be attacked by a B or A 





year, and two others were set afloat by a private firm at | gun ; d is open to A, B, C, or D, and so forth. 


Abo. Of the remaining twenty-four, perhaps a dozen are 
at present in hand. Messrs. Laird, of Birkenhead, have 
a destroyer in hand of the 33-knot type—the Som. Some 
of the twenty-four will probably be copies of this craft. 
There is some indecision in Russia at the present 
moment as to whether it is better to have destroyers or 
submarine boats. The Russians have a special type of 
submarine boat—semi-submarine would be a better 
word, as the boat is only intended to sink at the moment 
of attack. Fifty of these are projected, but nothing is 
likely to be done till the result of the Tsar’s Rescript is 
ascertained. -So far as I could make out this type of 
boat is a submarine ram as much as or more than tor- 





The following are the full details of the Poltava 
class :—Displacement, about 11,000 tons * ; dimensions, 
367ft. long by 69ft. beam; draught, 27ft.—this was the 
maximum draught on trials, the actual draught is pro- 
bably rather more. 

In the arrangement of armour they resemble the 
Iowa or Indiana more nearly than any other vessels, but 
the freeboard is, of course, higher than in the Indiana 
class, and the protection better than in the Iowa. 

The armour belt, of Harveyised steel, extends for about 
three-fourths of the water-line amidships, and has a 


‘ * 10,960 is the designed displacement as announced when the ships 
were commenced. 
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maximum thickness of 16in. At the ends are bulkheads 
Qin. thick. The deck, which is flat on top of the belt, is 
about 2hin. thick; fore and aft of the belt it is 8}in. on 
the slopes. The Poltava was laid down in 1892, and conse- 
quently has the water-line protection of an Indiana or 
a Royal Sovereign, and not the belt reinforced by a 
curved deck behind it, common to all designs of the 
present time. In England this reinforced belt first 
appeared in the Majestic, previously to which it had 
been confined to the French navy. Behind the im- 
mensely thick belts of all French ironclads, from the 
Magenta onwards is a curved protective deck, rising from 
the lower edge of the armour. 

Above the thick belt of the Poltava is a thinner belt 
protecting the lower deck—a feature she has in common 
with the Indiana, Iowa, and Royal Sovereign. It is 
about din. thick. On the main deck are two casemates, 
armoured with 5in. of Harvey, built out upon a sort of 
recess, the nature of which is best understood from an 
inspection of the illustrations. On the upper deck are 





Half Plan of “Poltava’ class 


four turrets, originally designed to carry a pair of Sin. 
guns each, but 6in. quick-firers have been substituted. 
These turrets are very high, and have a very fine arc of 
fire. They do not resemble those of the Indiana in any 
way, unless they are regarded as an enormous heighten- 
ing of that vessel’s secondary turrets. These Poltava 
turrets are 5in. thick, and revolve inside large armoured 
bases going down through the main deck. Not only, 
therefore, have they a very fine command, but they are 
not liable to be put out of action by a shell underneath 
like the Iowa’s are. It being improbable that any shell 
—except an armour-piercing—will get through a curved 
Sin. Harvey plate. 

The big gun turrets, which appear to be 12in 
thick at least, though 10in. is their reputed size, have the 
same protection as the 6in. turrets, a 5in. armoured base. 
They differ, however, in one item, the bases of the 
secondary turrets rise a trifle above the upper deck level, 
while those of the big turrets do not. The big turrets 
are ‘gun houses,” similar to those of the Apraksin, 
already described in the first of these articles. There is 
not, therefore, much resemblance to the “ barbetite 
turret’’ of the Majestic, Canopus, &c. 

In the Sevastépol I noticed, on the main deck, doors 
leading into these armoured bases. Those who have 
tried to get into the turrets of one of the Majestic class 
in a hurry will possibly consider this an advantage out- 
weighing any consequent structural weakness. 

Vessels of the Poltava class were designed to carry th 
armament still attributed to them in many statistica] 












‘i 
a |!) 
HAUJiAFRHARAHLL US ULRRULGLAROFEA 






“Poltava” class 


Sar épr 

















tables; namely, four 12in., eight 8in., and twenty-five small 
pieces. The actual armament is as follows for the Poltava 
and Petropavlovsk :— 

(a) Four 12in., 40 calibres, Oboukhoff. 

(6) Twelve 6in., 45 calibres, Oboukhoff quick-firers, 
carried eight in pairs in turrets, and four on the main 
deck in casemates. Six guns can fire directly ahead or 
astern. 

(c) Thirty-six quick-firers — 12-pounders, 3-pounders, 
and 1-pounders. 

When I visited the Sevastépol no guns were yet on 
board, nor were the main deck casemates in position. 
It is just possible that this ship may carry the original 
armament instead of the 6in. quick-firers, but it is not 
probable. 

There are four above-water torpedo tubes behind Sin. 
armour. 

Flush with the tops of the secondary turrets, which 
nest into it, is a spar deck running on top of the super- 
structure that extends from the foremost to the after- 
most mast. There is no wood in-this superstructure. 
The conning tower stands on this deck just before the 
foremast. Above the spar-deck is a very large wood- 
decked fiying bridge, from which a most excellent all- 
round view of the whole ship is obtainable. All the 
guns can be watched from this bridge, and I cannot 
recall any other warship with so good a “ fighting 
position.” It is exposed, of course—very exposed, for 
that matter, but everything that is going on can be seen 
at a glance from it. 

These ships are fitted with three masts, or perhaps 
two and a-half masts would be a better description, the 
main being an obscure thing likely to be taken for an 





auxiliary funnel, except in the Sevastopol, in which ship 
it rears itself more proudly. A couple of Temperleys 
are fitted to both the main and mizen masts. The fore- 
mast, which is of French shape adapted to Russian needs, 


carries a not very obtrusive fighting top very low down, | 
and a platform with two search-lights higher up. Two) 
All three | 


search-lights are also carried on the mizan. 
masts are hollow, and used as immense ventilating 
shafts, a piece of utilitarianism first adapted in the Sissoi 
Veliky, where the mainmast is a ventilating shaft. 
There are also ten good-sized cowls in the Poltava class. 
The engines of the Poltava were supplied by Messrs. 
Humphry and Tennant; those of the Petropavlovsk 
were made by Messrs. Hawthorn, Leslie, and Co. ; those 
of the Sevastépol are of Russian manufacture, and look 
to be a replica of the Poltava’s. 

A good many reports have from time to time been 
set afloat to the effect that these ships cannot make their 
speeds, and never have. As a matter of fact, however, 
on their trials both the Poltava and Petropavlovsk ex- 
ceeded the contract forced draught speed with open 
stokeholds, an average of about 16} knots being main- 
tained for twelve hours. This was taken as ‘ good 
enough,” and the forced draught remains what is in the 
British Navy list called ‘not yet tried '’—the fans are 
run merely to assist ventilation. The story of the 
failures on trial came, we believe, originally from Ger- 


the French Magenta type. There is an all-round 
compound belt, 10in. thick at its maximum, but it 
isa very small strip. The barbettes again are merely 
strips. 

Apropos of this ship, a few days after seeing her in 
this dismantled condition I read in one of our principal 
evening newspapers, which has something of a reputation 
for its naval intelligence, that :—‘‘ We learn from an un. 
impeachable source that . . . . . . the Admiral 
Nachimoff, now in the Mediterranean, will shortly go to 
Russia to refit, and thence to the Far East.” It is an 
interesting instance of how loosely statements as to the 
Russian navy are made. 

Beyond the two dry docks mentioned above is a very 
large basin of irregular shape. Its exact form I could 
not make out, the snowdrifts blotted out all configura. 
tion. In the same way it was not possible to tell how 
much of what looked like a long, rather narrow basin 
was basin, and how much “stream” with a jetty pro- 
jecting into it—absolutely nothing, save a few elevated 
narrow pathways, and a glimpse of wall here and there, 
told what was “‘ water" and what was land. In these 
basins lay the Peter Veliky, Minine, Nikolai, Rynda, a 
number of old turret ships, and some modern vessels, 
descriptions of which will appear in the continuation of 
this article. 

Of the vessels mentioned above all are fairly well 
known, and no par- 
ticular description 
is necessary. The 
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many, and, if investigated enough, a desire to supply 


bottom of it. 
some of those “naval correspondents”’ who bulk so 
largely at the present day, and who in this case were in 
all likelihood blissfully ignorant of the fact that in their 
haste to decry Russian ships they were simply blindly 
throwing stones at English manufactures. 

This touches the fringe of a question that has a great 
deal more importance than many people realise. It will, 
however, form part of the subject matter of a later 
article, and its further consideration may be left till then. 

After inspecting the Sevastépol I had a look at the 
Admiral Nachimoff in the next dry dock close by. This 
ship, an armoured cruiser of about 8500 tons, 9000-horse 
power, 333ft. long by 61ft. beam by 25ft. mean draught, 
was described and illustrated in THz ENGINEER some 
years ago, so that no special description is necessary here. 
In those days she carried eight 8in. and ten 6in. guns, a 
truly mighty armament. All these guns are gone now; 
and at the time of my visit she was stripped bare, even 
the gun-houses in which the barbette guns used to be 
carried being removed. She is to be re-armed, re-boilered, 
and generally modernised, and will probably not be about 
for some time to come—not for a year at least, possibly 
longer. The new armament will probably consist entirely 
of 6in. quick-firers. The weak point of this ship is her 
feeble protection, identical in arrangement with that of 








Peter Veliky is de- 
stined to be recon- 
structed, Harvey 
or Krupp process 
turrets replacing 
the present one, 
and modern 10in. 
guns in place of 
the old 12in. A 
small illustration 
of this ship is ap- 
pended, as her ap- 
pearance is not 
very well known. 
It will be seen 
that she is prac- 
tically a Dread- 
nought. Her dis- 
placement is 
roughly 10,000 
tons. 

The Nikolai I. 
is, rhaps, the 
best-known ship in 
the Russian navy. 
The only thing 
that _ particularly 
struck me about 
her was, how very 
unlike she is to 
most of the photo- 
graphs of her that 
one encounters; 
the masts looked 
much loftier than 
photographs render 
them, and the ship 
altogether less 
clumsy. The old 
Minine is and has 
for a long time 
been under recon- 
struction, but pro- 
gress on her was 
ata standstill. She 
will eventually be 
brought forward as 
& sea-going train- 
ing ship; at pre- 
sent she is merely 
a hulk, with only 
the fore and main 
lower masts stand- 
ing, the mizen 
being altogether 
removed, The 
Rynda is an old 
vessel of very 


_ small fighting value, and no description of her is called 


machinery to Russian warships might be found near the | for. 
It was copied into English newspapers by | __ 








Locomotive ButLpiInc 1N THE MIDLANDS.—We had occasion 
last week to say that the formation of a company for building 
locomotives in beng aig m has been soggestd. We are a4 
ina position to state that tga: gee ie new com wi 

bably be issued next week. proposed capital is £178,000, 
Bivided into 75,000 6 Pd cent. preference shares and 100,000 ordi- 
nary shares, The British export trade in locomotive engines 
represented in 1894, £749,586, It has steadily risen since, and 
from January 1st to November, 1898, it amounted to £1,298,042. 
Under the circumstances there would appear to be ample room for 
an addition to the small number of companies building locomo- 
tives in this country. 

THE ALBATROSS,—The torpedo boat destroyer Albatross, one ot 
the latest productions of Messrs. J. I. Seremranett and Co,, went 
through an excellent performance at a preliminary trial on the 
Maplin Mile last week. The weather was most unpropitious for 
such a trial, it being wild and squally, and it is certainly creditable 
that the boat should have attained such a speed under the circum- 
stances. Her against wind and tide was just over 
30°3 knots, while with wind and tide it was as nearly as possible 


34°29 knots, The Albatross is one of the t destroyers yet 
made, her overall dimensions are :—227ft. long, 21ft. 3in, broad, and 
she has 8ft, 6in, draught. The boilers are, of course, of the Thorny- 


croft type, and they were fitted with high-pressure air jets in their 
furnaces, in addition to forced draught in the stokeholds, The 
pressure in the latter was 3hin, of water, while that in the blowing 
engines was 24 1b, on the square inch. The boiler pressure was 
lb., and the mean ine of the engines about 400 revolu- 
tions per minute, The trial was in every respect satisfactory. 
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RAILWAY MATTERS. 


Tue tramway system of Seville is being converted for 
the use of electricity. The reconstruction is being carried out by a 
German company. 

Tuer Caledonian Railway Company is obtaining 35,000 
tons of steel rails from America; of this quantity, 500 tons have 
just been shipped from Baltimore. 


DurinG the half-year ended January 31st, 1899, the 
number of miles run by trains on the Glasgow Subway using cable 
haaege was 554,770, and the number of passengers carried 
6,666,082. 


In Cherbourg the Serpollet system of steam traction 
has been experimented with, but according to the British Consul, 
Mr. Haag, it has proved unsatisfactory, and an electric tramway 
with overhead conductors is now being constracted. 


A CABLEGRAM from Freetown, Sierra Leone, states that 
the first excursion train since the establishment of the line to 
Waterloo was run on Monday, under the superintendence of Mr, 
Hill, the European manager. 


At a meeting of the directors of the North British 
Railway Company, held in Edinburgh last week, Sir William Laird 
was appointed chairman, and Mr. Grierson v.ce-chairman, in the 
places of the Marquess of Tweeddale and Sir Charles Tennant 
resigned, 

Mr. James Porkess, who has for twenty-six years been 
connected with the London and South-Western Railway, has been 
appointed general manager of the Midland and South-Western 
Junction Railway Company, in succession to Mr. S. Fay, who will 
succeed Mr. G, T, White as traffic superintendent of the former 
company. 

Tue French Minister of the Colonies, M. Giullain, has 
decided to introduce a Bill authorising the construction of a rail- 
way in French Guinea. The proposed line will start from Konakry, 
on the coast, and will proceed in the direction of Puta Jallon, 
reaching the \'pper Niger at the point where that stream becomes 
navigable, 


On Tuesday last the Great Central Railway Company’s 
main depdts throughout the new extension line to London, includ- 
ing the extensive sidings and warehouses in Nottingham, Lough- 
borough, Leicester, Rugby, Brackley, and London, and the 
warehouses and receiving in the metropolis, were opened for 
goods traffic, 


In the United States during the month of January there 
were 197 railway accidents, including 96 collisions, 94 derailments, 
and seven other accidents, in which 63 persons were killed, and 
176 injured. ‘Ten accidents are attributed to defects of road, 30 
to defeetive equipment, 47 to negligence in operating, 16 to un- 
foreseen obstructions, and 94 are ‘‘ unexplained.” 


Resumption of work on the Hudson River tunnel seems 
to be a reasonable possibility. The company is agitating the 
subject again, and a report is to be made upon it by Messrs, 
Sooysmith and Co, The East River tunnel of the New York and 
Long Island Railway Company is also discussed again. It was 
started seven years ago and abandoned. The plan was to cross at 
Forty-second-street, It is stated that attempts to raise capital are 

le. 

It is stated that the directors of the Barry Dock Com- 
pany have decided to accept the tenders of an American firm for 
the supply of several locomotives for their mineral and passenger 
train services, They have further decided to accept tenders for 
the ay « Md three locomotives of Belgian manufacture. The 
Barry way directors assert that, in addition to getting 
quicker delivery, the cost is about £5.0 less on each locomotive 
than they would have to pay in England. 


Some useful particulars relating to the working ex- 
panses of electric and cable railways, derived from the accounts of 
the Liverpool Overhead Electric Railway, the City and South 
London Kiectric Railway, and the Glasgow and District Subway, 
on which cable haulage is used, are published in the current issue 
of the Railway World. For the last half-year the total expenses 
per train mile for the Liverpool line were 14°92d.; for the City and 
South London 15°88d.; and for the Glasgow cableway 7°13d. The 
respective receipts per train mile were 23°12d., 28°28d., and 
15°54d. The percentages of expenses to receipts are therefore as 
follows :—Liverpool Electric, 57°12; London Electric, 56°15 ; and 
Glasgow cable, 45°88. It will be seen that the percentage of 
expenses to receipts is very much lower for the cableway than for 
electric railways, 


CoMMENTING on the automatic railway coupling question 
in this country, our American contemporary, the Kailroad Gazette, 
says :—‘* The whole matter is a complicated one, but it has never 
seemed tous judicious to undertake to compel the British railroads to 
change their style of freight car coupler. The conditions of work- 
ing there are such that the number of casualties to employés will 
probably be little affected by the use of an automatic coupler, and 
the chain and hook coupling now in vogue is very well adapted to 
the requirements of the service there with the light rolling stock 
used, If the difference in the matter of casualties to employ é3 is 
small, then the question of the change of coupler becomes one of 
utility and efficiency, and the officers of the railroads themselves 
can p Ar better than anybody else whether a different method of 
coupling would facilitate working.” ; 


Litigation is said to be pending between the Great 
Northern and Great Central railways. Since the dissolution of 
the joint working arrangements the former company has been con- 
ducting its traffic by virtue of running powers granted by Parlia- 
ment over the Great Central’s lines, and is complaining of being 
unnecessarily hampered by the action of the latter. Consequently 
they have appealed to Railway Commissioners. The chief 
‘bone of contention ” is the objection of the Great Central to the 
Great Northern carrying passengers Manchester and 
Sheffield. The Great Central Company claims that the Great 
Northern’s running powers were granted to it for through traffic 
only, and not for local traffic between stations on the Great 
Central’s system. All the Great Northern’s through trains call at 
Sheffield, and the company claim that it was the intention of 
Parliament toallow them to carry passengers between that town 
and Manchester. 


Tu1s week has seen the introduction of an experiment 
in railway carriage construction on the Great Eastern system which 
is of considerable interest, as being a step in the direction of meeting 
the growing demands for increased passenger accommodation on 
Metropolitan trains, It is well known that many of the companies 
running into London have for a long time been at their wits’ ends 
to discover a method whereby the rushes at certain times of the 
day could be satisfactorily met, as it is tically impossible to 
crowd any further trains into the time-tables. The Great Eastern 
Company accordingly resolved to build an experimental train of 
third-class carriages, each of which should have the width of the 
broadest part of the guard’s van, giving space for the seating of six 
persons on each side instead of five. e train consists of thirteen 
<a and two brake vans, and it affords a total seating s 
for 828 passengers. A train of the same number of carriages of the 
customary width would accommodate 690 persons, so that the new 
train will carry an additional 138, or, in other words, will afford extra 
Space equal to the putting on cf about three more carriages to an 
ordinary train. The new carriages are, in the first instance, to be 
employed specially in the interests of workpeople. 








NOTES AND MEMORANDA. 


Tue Board of Trade have appointed Mr. A. P. Trotter— 
at. present Government Electrical Engineer for Cape Colony—to be 
electrical adviser to the Board in place of Major Cardew, who has 
resigned, 

Durinc the month of March Scotch shipbuilders 
launched 33 vessels, of about 57,135 tons gross, as compared with 
29 vessels, of 29,008 tons, in February, and 40 vessels, of 38,968 
tons, in March last year. For the three months 75 vessels, of 
about 117,940 tons, have been put into the water. 


A PAPER was lately contributed to the Paris Academy of 
Sciences on ‘The Mechanism of the Disintegration of Hydraulic 
Cements,” by M. H. LeChatelier. The disintegration of hydraulic 
cement after some months or years cannot ascri to the 
hydration of free lime or magnesia, as the latter would be a matter 
of days at most, but, according to the author, would appear to 
result from two causes—the greater or less solubility of the active 
constituents of the cement and the variation of solubility of the 
solids with the pressure they support. 


Dvurinc March English shipbuilders launched 31 
vessels, of about 89,705 tons gross, against 25 vessels, of about 
63,304 tons gross in the previous month, and 26 vessels, of about 
58,160 tons , in March last year. For the three months 
English builders have launched 81 vessels, of about 202,864 tons 
gross, against 71 vessels, of about 148,234 tons , in the corre- 
a period of last year. For the year so far there have been 
launched in the United Kingdom 160 vessels, with a tonnage of 
about 361,361 tons gross, as compared with 149 vessels, of about 
247,084 tons gross, a year ago. 


EXPERIMENTS with a new explosive called kallenite 
were lately made near Sydney, N.S.W., and are said to have been 
successful. Kallenite differs from dynamite in that, instead of 
being largely posed of an i bustible base-like infusorial 
earth, eucalyptus leaves and ti-tree bark are used. These contain 
a large quantity of gas, and their combustion adds to the force of 
the explosion. The whole compound, in short, is explosive, and 
this, it is claimed, adds to its efficiency and economy at the same 
time, The absence of smoke is said to render kallenite a desir- 
able explosive for military purposes, 


THE world’s record for kite-flying for scientific purposes 
has been broken at the Blue Hill Observatory, Massachusetts. An 
altitude of 12,440ft. (24 miles) was reached by a recording instru- 
ment attached to a string of tandem kites. is is 366ft. higher 
than the preceding best record. The flight was begun at 3.40 p.m., 
the temperature at the surface being 40 deg. and the wind seven- 
teen miles an hour. At the highest point the teraperature was 12 
deg. and the wind velocity fifty miles an hour. Steel wire was 
used as a fiying line, and the Lites, four in number, were of an 
improved Hargreave pattern, with curved surfaces, 


Caisson disease, or compressed air disease, a malady 
which is often contracted by those who are engaged in engineer- 
ing work in positions where they are subjected to great air pressure. 
According to the Scientific American, Dr. Thomas Oliver has 
observed several cases of this kind, and he has arrived at the con- 
clusion that the symptoms are best explained by the theory that 
the malady is due to increased solution ~ the blood of the gases 
met with in compressed air, and the liberation of these gases 
during decompression. The increased solution of the gases is due, 
of course, to the greater pressure upon the person of the caisson 
worker. But all this has been known in this country for years. 


Tue boiling point of liquid hydrogen, as determined by 
a rhodium-platinum resistance thermometer, formed the subject of a 
paper read before the Chemical] Society recently, by Prof. J. Dewar. 
After successfully overcoming the experimental difficulties, the 
author has prepared considerable quantities of colourless liquid 
hydrogen for the pur; of determining its boiling point. A pure 
platinum resistance thermometer gave the boiling point as 35 deg. 
absolute, whilst a rhodium-platinum resistance thermometer gave 
the — point as 27 deg. absolute; by the use of a constant 
volume hydrogen thermometer, working under reduced pressure, the 
boiling point of liquid hydrogen was found to be 20 deg. absolute. 


A new thermo-electric couple is said to have been dis- 
covered by Messrs. Hartmann and Braun, who have shown that 
an alloy of platinum and nickel in conjunction with pure platinum 
yields a comparatively high thermo-electromotive force. For 
instance, a thermo-electric couple composed of pure platinum and 
a platinum-nickel alloy--the nickel in the alloy amounting to 10 
per cent.—yielded an electromotive force about double that of the 
combination pure platinum, platinum-rhodium, with the couples 
at equal temperatures. As a platinum-nickel wire is capable of 
withstanding continued high temperatures, a thermo-electric 
couple of platinum-nickel and pure platinum should have a wide 
field of usefalness, 


In the report of the Meteorological Council recently 
issued it is stated that the results of the forecasts which appear in 
the morning newspapers for the year ended March 31st, 1898, 
show a complete or partial success of 81 per cent., the 
average for the last ten years being 81°3 per cent., while the 
results of the special forecasts i d ha: ing season 
show that 90 per cent. were useful. The success obtained for the 
storm warnings issued to seaports reached the high figure of 91°8 
per cent. The Council continue, as in past years, to collect data 
relating to the meteorology of the ocean, and to supply instruments 
to the Royal Navy and to observers in the mercantile marine. 
The investigations in progress in this branch during the year in 
question were (1) the meteorology of the Southern Ocean, between 
the Cape of Good Hope and New Zealand, and (2) the meteorology 
of the South Atlantic and the west coast of South America. 


A yew method of chimney construction has been 
devised by Mr. S. E. Loring, of Syracuse, N.Y., U.S.A. A 
chimney 150ft. high erected at this place has a frame constructed 
of ordinary 3in. pipe and fittings which rest upon a grill of T-rails 
embedded in a block of Portland cement concrete, which encloses 
the columns to a height of 8ft. The construction of the frame is 
simple. On the interior of the chimney the frame is enclosed b: 
hollow tiles of porous terra-cotta and the outside is faced wi 
— brick. The tile is sufficiently refractory to make the use of 

re-brick lining unnecessary. The stack illustrated is 8ft. square 
inside, and cost less than . The inventor claims that tests have 
shown the non-conducting value of a Yin. hollow porous terra- 
cotta tile to be equal to that of not less than 28in, of solid brick- 
work, while in volume and weight of solid clay it does not exceed 
sn The weight of the stack wall per lineal foot does not exceed 
at of a solid 8in. wall. 

Ir is well known that the conductivity of an incan- 
descent lamp filament increases during the first few hours of the 
operation of a lamp, and that after this first increase it decreases 
steadily during the entire life of the lamp. According to an 
authority on the subject, this initial increase in conductivity is due 
to the perfection of the carbonisation of the filament by the 
temperature of operation. The process of carbonisation converts 
the cellulose thread, which is a combination of carbon, hydrogen, 
and oxygen, into almost pure carbon, thus making a conductor of 
the perfectly non-conducting cellulose. The conversion, however, 
is not complete, and in the finished filament there is still some 
hydrogen. The process continues in the filament after the lamp 
has been placed in service, and this completion of the carbonisa- 
tion process is the principal cause of the increase of conductivity 
during the early hours of a lamp’s life, says the American Electrician, 
As soon as this is completed there is a decrease in conductivity, 
due probably to a slight wasting away of the filament, as is made 
evident by the sooty deposit upon the globe of the lamp, 











MISCELLANEA. 
Tue London Geological Field Class, conducted by Prof. 


H. G, Seeley, F.R.S., will commence its annual series of Saturday 
afternoon excursions on the 22nd April. Full particulars can be 
obtained from the hon. sec., R. Herbert Bentley, 43, Gloucester- 
road, Brownswood Park, N. 


A Sus-commitT£z consisting of the following gentlemen 
has been appointed in connection with the British Electrical 
Section of the Paris Exhibition of 1900 :—Mr. W. H. Preece, C.B., 
chairman ; Sir He Mance, C.I.E.; Mr. Alexander Siemens, Mr, 
Henry Edmunds, Mr. J. J. Swan, Mr. H. Thomson Lyon, 
secretary. 

Tue number of British vessels that entered Cadiz 
during 1898 was 291, of 180,535 tons, as inst 267 vessels of 
133,479 tons in 1897, and 309 vessels of 133,081 tons in 1896. The 
tonnage of British vessels entering Cadiz has thus increased in 
jr a tons above that in 1897, and by 47,454 tons above 
that in 1896, 


FormeERLy devoted exclusively to agriculture, South 
Carolina is now the leading cotton manufacturing State in the 
south of North America, The conditions of climate and labour, 
rticularly in the central plateau lying between the mountains of 
pper Carolina and the pine belt of the coast, are very favourable 
to the cotton-manufacturing ind The capital now invested 
in cotton mills in South Carolina is nearly £5,000,000. 


THE quality of Spanish hoop iron is so unsatisfactory 
that the present is a favourable moment for an enterprising firm of 
English manufacturers of this article to establish a duty-paid depot 
in this town, says Mr. Vice Consul Davies at Jerez. Were the 
local coopers to be afforded such facilities for obtaining it, in spite 
of the fact that it would probably be slightly more expensive than 
the quality they are at present using, large quantities would be 
consumed by them. 


In the district of Ronda, not far from Algeciras, a 
new mine of m ese ore has recently been discovered and is in 
course of being worked. When it is in full working order the 
greater portion of its products will no doubt be shipped to England 
vid the port of Algeciras. This is only one of the many mineral 
deposits lying between Bobadilla and Algeciras, says Mr. Consul 
Vecqueray at Cadiz, which at the present time are not worked, 
but which it might prove profitable to some enterprising company 
to properly prospect and test. 


A notice issued from the General Post-office states 
that the direct mail service between this country and Newfound- 
land, by means of packets leaving Liverpool once a fortnight for 
St. John’s, is about to be resumed. The mails for Newfoundland 
will be made up in London on alternate Thursday evenings, the 
first despatch taking place on April 20th. The packets will leave 
Liverpool on alternate Fridays, counting from April 21st, and wil 
proceed direct to St. John’s without calling at any intermediate 
port. The parcel mails will be made up at Liverpool on the morn- 
ings of the dates on which the packets leave that port. 


A PARLIAMENTARY return has been issued showing the 
amount spent on technical education by local authorities in 
England, Wales, and Ireland—with the exception of two which 
have made no return—during the year 1896-7, together with the 
estimated expenditure during the year 1897-8. The total amount 
expended on technical education during the year 1896-7 was 
£812,695, and the estimated total expenditure on technical educa- 
tion during the year 1897-8 was £548 t 28. The amounts raised 
by loan on the security of the Local rate under the Technical 
Instruction Acts were, in 1896-7, £142,414; in 1897-8, £62,649, 


Tue town of Algeciras, has been annually growing in 
= since the Bobadilla-Algeciras Railway was opened in 
1892, The British capital invested in the Algeciras district, includ- 
ing the railway, according to the British Consul at Cadiz, now 
exceeds £2,000,000. An excellent steamboat service between 
Algeciras and Gibraltar has been instituted by the railway company, 
and during the course of the past year no fewer than 149,355 
pe acs were landed on the pier at Algeciras from Gibraltar. 

he company is building a large hotel outside the limits of the 
town, and a few yards above the beach facing Gibraltar, the Bay, 
and the Straits. When this is opened next year it is considered 
that Algeciras will become a favourite watering place. 


Puans for the New York harbour improvements, by 
straightening and deepening the channel from the sea, have, accord- 
ing to an American contemporary, been approved, and the specifi- 
cations have been prepared by Major Henry M. Adams, Corps of 
Engineers, U.S,A., under the direction of Gen. Wilson, Chief of 
Engineers, The work will be advertised for letting without delay. 
The plans call for the removal of 40,000,000 cubic yards of material, 
which is to be discharged seven miles outside of Sandy Hook. 
Work must begin within twelve months ; and during at least eight 
months of the second year material must be moved at the rate of 
40,000 cubic yards per month ; and during the second and succeed- 
ing — this rate shall be increased to 1,200,000 cubic yards per 
month, 


MaGazines for naval ammunition, and factories for 
making high explosives, are, according to American advices, to be 
built at wees in the United States, at a total estimated 
cost of over 1,000,000 dols. One of the largest of these will pro- 
bably be placed on the Palisades, near Edgewater. At present 
the only naval magazine near New York is at Fort Lafayette ; and 
this post, which belongs to the army, is too small and too much 
exposed. The new magazine would be at the foot of the cliffs, and 
the river will have to be dredged so that the largest battleship can 
come alongside. The works will include a complete plant for the 
manufacture of explosives, and assembling and charging shells. 
Another large plant will be erected at Indian Head, near Wash- 
ington, which will be devoted mainly to the manufacture of smoke- 
less powder, 


Accorpineé to the British Consul at Jerusalem, Mr. 
Dickson, the consumption of Belgian iron is fully double what it 
was ten years ago, while English and Swedish remain stationary. 
The reason of this, he says, is twofold—{1) The difference of cost, 
and (2) the pu for which the iron is required. The cost of 
Belgian is ds. r ton, delivered in Jaffa, against £9 10s, for 
English. in, Belgian iron is used for building, while the 
higher priced but better English and Swedish is used for making 
horseshoes and agricultural implements. Thus it will be seen that, 
while building iron has a growing demand, that used for agricul- 
tural purposes remains stationary—a fact sufficiently suggestive. 
It may be remarked that — iron was hardly known in these 
markets fifteen years ago, whereas now it has practically mono- 
polised the trade, owing chiefly to its cheapness. 


Tue Hamburg-American Mail Steamship Company has 
just organised a fresh improvement in its service to America, says 
the Boulogne correspondent of the Times. On the outward passage 
from Hamburg to New York these liners will call every Monday at 
Boulogne to take on board passengers travelling westward. It will 
thus be possible to book through from London to New York, via 
Boulogne, leaving Charing-cross Station by the 10 a.m. continental 
express, The liner will leave Boulogne about 6.30 p.m. This 
service was inaugurated recently, when the Graf Waldersee, 
the company’s new twin-screw steamer, started on her maiden trip. 
The vessel, which is lighted throughout with electricity, is beauti- 
fully fitted up and can accommodate 2000 passengers, Boulogne 
has for the last ten years been a port of call for Atlantic liners. 
mae now has two liners calling weekly on the way to New 

ork, 
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for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letiers intended for insertion in Toe ENGINEER, or containing 
“questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot wndertake to return > coats or manuscripts; we must, 
* herefore, request correspondents to keep copies, 


REPLIES. 


H. M. (Dunfermline).—So far as we can see, the change from gearing 
belt will be satisfactory, but your belt will be rather heavily aed. 
We should prefer ropes to a belt. 

Very CoLp.—You will find all the i- formation you ask for in Box’s 
‘Treatise on Heat,” and D. K. Clark's ‘‘ Rules, Tables, and Memo- 
randa,” which you can consult at the Patent-office Library, Bishop's- 
court, Chancery-lane 

8. M.—Liquid air has not to our knowledge been used at all in this 
country, even experimentally, as a motive power. See a letter in our 
last impression on page 845. You may be able to obtain liquid air 
from Messrs. Brunner, Mond, and Co., 99, Victoria-street, Westminster. 


INQUIRIES. 


VULCANISED RUBBER PACKING RINGS. 
Sir,—Can any reader give me the address of Messrs. Grimshaw and 
Ske Iton, inakers of vulcanised rubber packing rings B. P. 








MEETINGS NEXT WEEK. 


RoyaL METEROROLOGICAL Society a April 19th, at 7.30 p.m., 
at the Institution of Civil Engineers, G: Westm inster. 
Papers, ‘‘ Soil Temperature,” by Mr. Hemy Mellish, F.R. Met. Soc ; 
“Some Phenomena connected with the Vertical Circulation of the Atmo- 
sphere,” by Major-General H. Schaw, C.B 

Tue InstiTuTION oF MINING AND MeTALLuRGy, Lonpon.—Wednesday, 
April 19th, at 8 p. m., in the Lecture Theatre of the Geological Museum, 
Jermyn- street, 8. en: Address.- Papers, ‘* Notes on the 
Alleged Shortage in Cyanide Bullion,” by Mr. C. W. Merrill, Assoc. Inst. 

M.M.; ‘On the Chemical Reactions involved in the Amalgamation of 
Silver Ores,” by Mr. Henry F. Collins, M. Inst. M. 

Tus InstiruTion oF Crvit ENnaIngERs.—Tuesda 
8 pm Ordinary Meeting. 
Mr. James ym! Dobson, 
8 p.m., —" 
ism,” by Prof. J. A. ewig M.A., B.Sec., F.R.S., M. Inst. C 
lecture will be repeated on Friday, ‘April Qist, at 4 p.m. 

Roya InstitvTion or Great Britain.—Friday, April 21st, at 9 p.mn., 
Discourse on ‘Structure of the Brain in Relation to its Functions,” by 
Mr. Frederick Walter Mott, M.D., F.R.8.—Afternoon Lectures at 8 
Tuesday, April 18th, “Zebras and Zebra Hybrids,” by Prof. J. Ch oe 


» April 18th, at 


Ewart, be F.R.S:; Thursday, April 20th, ‘“‘The Atmosphere,” by 
Prof. Dewar, M.A., LL.D., F.R.8., M.R.I.; Saturday, April 22nd, 
“Machiavelli,” by Mr. Louis Dyer, M.A. 


Socrety or Arts.—Monday, April 17th, at 8 p.m. Cantor Lectures. 
— Lectures on ‘Leather Manufacture,” by Prof. Henry Proctor, 
L.C. ure I.: Primitive methods—Difficulties of investigation— 
Same of raw material—Methods of curing—Anat vmical structure of 
skin—Arrangement of hair pores—Chemical character of skin and 
epidermis—Manufacture of gelatine—Soaking and softening of hides and 
skins preparatory to tanning.—Tuesday, April 18th, at 8 p.m. Applied 
Art Section. Paper, ‘‘Inlaying,” by Mr. Stephen Webb.—Wednesday, 
April 19th, at 8 p.m. Ordinary Meeting. Paper, ‘“‘ London’s Water 
Supply,” by Mr. Walter Hunter, M. Inst. C.E. 
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THE METRIC SYSTEM ONCE MORE. 


A FUTILE discussion has been proceeding for some 
weeks in the Times between the advocates and oppo- 
nents of the metric system. Among the last we are 
glad to rank so eminent an authority as Sir Frederick 
Bramwell. Not long before the Easter recess an effort 
was made to induce the Government to promise to bring 
in a Bill rendering the use of the metric system com- 
pulsory throughout Great Britain and Ireland. It goes 
without saying that the Government could give no such 
pledge. Resort was then had to our daily contempora- 
ries, and all the old stock arguments have been duly 
paraded. The facts are extremely simple, notwithstand- 
ing the maze of words with which the subject is 
shrouded ; and the advocates of the compulsory adoption 
of the metric system would have no case whatever if they 
did not, as the manner of enthusiasts is, exaggerate every 
point in their favour. It is curious, however, that those 
who oppose the metiic men have not once alluded to one 
or two facts which seem to us tu supply a conclusive 
argument against Government interference. They have 
nothing whatever to do with the merits or demerits of 
the decimal or duodecimal systems. Possibly that is the 
reason why heated controversialists on both sides have 
said nothing about them. In a word, the discussion in 
the Times has mainly turned on the respective merits 
and defects of two systems, and scarcely anything has 
been said for or against legislation. 

the first fact to which we wish to direct attention is 
that the use of the metric system is legal already 
throughout the kingdom. If a draper thinks proper to 
sell by the metre instead of by the yard no one can stop 
him; if the publican chooses to sell beer by the litre 
instead of by the quart none of his customers can say 
him nay. The advocates of the metric system maintain 
that we are suffering various and heavy national losses, 
internal and external, because we do not follow the 
example of the French Revolutionists and compel people 
to use standards of dimensions which they do not want. 
They forget, we may incidentally remark, that the metric 
system was so ill-received in France that in 1800 the 
consuls of the new Republic had to make a decree 
authorising the use of all the ancient nomenclature of 
weights and measures, while retaining the new values. 
“This decree,” says Dowling, “was revoked February 
12th, 1812, after having created much confusion ; and on 
March 28th of the same year another decree issued, 
with a new nomenclature taken from the ancient system, 
establishing the Systéme Usuel. This system was as 
follows :—'‘ The toise was fixed equal to 2 metres; the 
foot, 333} millimetres ; the inch, 273 millimetres ; and the 





line, 2} millimetres.” Dowling gives all the other denomi- 
nations, which were strictly duodecimal. It is not 
necessary to reproduce them here. It was not until 
twenty years had elapsed that the metric system was 
tolerated in France. We have not the smallest doubt 
that, did engineers and others believe that it was to their 
advantage to adopt the metric system, they would do so 
at once. Thus, for example, it was found to be service- 
able in electric work, and the electrician employs it 
almost exclusively. The system is before the British 
public on its merits; any one and every one can adopt 
it in business or trade, because its use was long since 
legalised by Act of Parliament. If it has not been 
exclusively adopted before this, it may be taken for 
a| granted that no Act of Parliament could make its use 
imperative. There are certain things that Parliaments 
cannot accomplish. They cannot make any law which 
is generally unpopular operative. If an Act of Parlia- 
ment were passed to-morrow to compel drapers to sell 
by the metre, they would simply ignore the Act, and 
public opinion would render a universal prosecution of 
drapers impossible. ; 

Another of the facts to which we would direct atten- 
tion is that the general public have next to nothing todo 
with the so-called confusion of weights and measures 
and multiplicity of standards, on tie inconvenience of 
which so much has been written. Take, for example, 
apothecaries’ weight. No one but the dispensing 
chemist knows or cares anything about this. If 
time is wasted in teaching tables of such weights 
to children at school, that is the fault of the teacher. 
The British public at large concerns itself only 
with the avoirdupois pound and ounce, and hun- 
dredweight and ton. In like manner there are certain 
terms and quantities with which those outside particular 
trades have nothing to do; and there are local or district 
market weights which seem to be convenient and pleasant 
things to rural folk, which need not worry usin any way. 
They exist in rural France, and Germany, and Italy, just 
as they do in this country. Again, various avocations 
own special titles and quantities. As, for example, the 
fisherman’s “‘cran” of herrings, a ‘‘ box” of fish, and 
soon. The metric system could not touch these things. 
Long use has endeared them to particular industrial 
circles, and the advocates of the metric system are 
entirely incompetent, for lack of pore, to pronounce 
any opinion on their value. But, as we have said, they 
give the general public no trouble. They afflict no one 
but the uniformitarian, and even he only knows of them 
by hearsay. In a word, the evils of which he complains 
Fa not exist outside his own imagination. Does a butcher 
pass sleepless nights because a stone of meat is 8 lb.? 
How many people not butchers ever heard of a stone 
of meat ? 

But the great argument against legislation is that it 
would hamper trade, and business, and science, instead 
of helping them. The great English-speaking population 


| of the world has always desired afree hand. The metric 


system is admirably adapted for certain purposes. Let 
us use it for these. The duodecimal system is not less 
serviceable, and its value is demonstrated by the fact 
that the most gigantic trade and manufacturing operations 
have been carried on by its aid for years, are now being 
carried on, and will be carried onto theend. The Briton 
has always been accustomed to take whatever he found 
that was likely to be for his benefit, and use it. The 
Frenchman would fain have duodecimal weights and 
measures ; and so in ordinary life he buys and sells by the 
half and quarter kilogramme, and the half and quarter 
litre, and metre. We have the decimal system. Decimal 
arithmetic is taughtin all schools. Our engineers work to 
the thousandth of an inch, as well as to the sixty-fourth. 

Why should we reject a system that is useful? Why not 
employ both? The attempt to limit Great Britain to a 
single standard would only be paralleled by an attempt 
to compel the country to use but one form of motive 
power. The true way to success and national greatness 
consists in the discriminating adoption of everything that 
seems likely to be of use. The narrow-minded policy 
which would reject what is serviceable because it does 
not happen to find favour with a comparatively few indi- 

viduals, would, if adopted, do infinite harm. Our consuls 
write home and say that our manufacturers lose trade 
because they do not use the metric system in their cata- 

logues and price lists. So much the worse for the 
manufacturers. But, on the one hand, an Act of Parlia- 
ment is not needed to permit the requisite change, and, 

on the other, no Act of Parliament could enforce it. 


THE ATBARA BRIDGE AND STANDARDISATION. 


In a leading article last week we referred to the effect 
which Great George-street engineers have upon the 
locomotive trade of this country. Although not quite in 
the same galley, the case of the Atbara Bridge, of which 
we have heard so much lately, affords a very similar 
example of the manner in which trade which should be 
peculiarly British gets transferred to other countries. 
The main facts are well known and are sufficiently 
simple. With other issues which have been raised we 
have nothing to do—at any rate, at the present time. 
Put broadly the whole case is this. The Egyptian War- 
office decided, rather late in the day, to order a bridge to 
span the Atbara river in order to facilitate connection 
between Khartoum and Northern Egypt. Certain 
British firms were asked to tender, and they were told, 
following the usual practice of this country, of what type 
the bridge was to be. Before any final steps had 
been taken with regard to these tenders, it was found 
that the sort of bridge ordered was unsuited for the pur- 
pose, because it could not be launched from one side of 
the river to the other, but demanded the construction of 
false works—that is, scaffolding—and, consequently 
more time than could be given if the work was to be 
completed before the rising of the Nile in July. The 
plans were therefore withdrawn, and, as we understand 
it a specification, in which no special type, beyond that it 
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was to be suitable for launching, was insisted on, was 
sent to several firms at home and in America by 
telegraph. As everyone knows, the English firms 
could not guarantee an early delivery, whilst the 
American firm with whom the order was placed not 
only promised to deliver in a very short space of time— 
forty-two days at New York—but actually anticipated the 
time by several days. An attempt has been made to 
attach a certain amount of mystery to what is now seen 
to be a very simple story. 

The incident, however, brings us face to face with a 
fact on which we have dwelt before. How is it that 
American firms can undertake work of this sort at a 
lower price, and complete it in a shorter time than English 
firms? It is obvious that such a thing is only rendered 
possible by stocking large quantities of materials, and 
it is well known that some United States firms do to all 
intents and purposes keep practically ready for use a 
certain type of pin bridge which can be made up in re- 
quired lengths. We do not wish to imply that the 
girders lie in their yards actually put together. That is 
improbable, but there is no question that, as bridge 
building has been to a large extent standardised in 
America, makers have not only all the parts in readiness 
for immediate use, but have at hand all necessary tools 
and templates for commencing work on any particular 
type at a moment's notice. How different is the case in 
this country. Here it has become so largely the custom 
for every designer to get out proportions which differ 
from those of other people, ch moreover, to insist on 
having them, that no ironmaster dare roll large quanti- 
ties of rails, girders, &c., and, of course, to stock pieces 
cut ready for making up with rapidity is out of the 
question. Take up the section list of any of our big 
makers of angles, channels, rails, kc. The numbers are 
multiplied altogether out of proportion to require- 
ments. There is no attempt whatever at standardi- 
sation, and no assistance or suggestion such as not 
a few American firms give in their. books. It is hard to 
blame the makers ; the multiplication of sections has crept 
on them in an almost unavoidable way. Consider rails 
alone for the moment. The number of different forms 
that may be found in any large roller’s list is astounding. 
It is true that some foreign firms are as prolific in this 
respect. It is. largely accounted for by the fact that 
British and foreign engineers in getting out plans and 
estimates for lines abroad do not stop at levelling, taking 
gradients, &c., but go so far as to design a section of 
rail they consider suited for their purpose, and as 
many orders come to this country from engineers who 
use the metric system ; out-of-the-way sizes running into 
three decimal places when converted into English 
equivalents get into the section books. When continental 
firms are faced by such incongruities, they print at the 
side of the section the name of the line for which it was 
made, a plan which is quite worth the consideration of our 
own makers, as it is not improbable thatin many cases by so 
doing they would show an engineer what type of rail was 
laid on a line very similar to his, and possibly influence him 
thereby to order from an existing stock size. The British 
maker might do well, too, if he were to consider the way 
in which the American lists are drawn up. They are, as 
a rule, in small handy books, showing a number of 
sections running upwards in proportionate weights, as, for 
instances, 124 lb., 15lb., 174 1b., 201b., 25 1b., 30 1b., and 
so on; but, furthermore, each section is drawn to scale 
with every dimension shown, and the sizes of fish-plates, 
bolts, and position of holes given, and not only the weights 
per yard, but also per metre and per mile, and further 
the number of lengths and number of bolts required. 
With such a list before him, it is an easy matter for an 
engineer to get out the particulars and estimates he 
needs, and doubtless such a book goes a long way in 
influencing him in giving an order. As a rule, only the 
barest particulars are given in British lists, and the 


bridge “to your usual specification,” when the English 
tenderer is harassed with useless particulars as to the 
chemical composition of his steel, the particular design, 
maximum strains, and so on ? 
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WIRELESS TELEGRAPHY. 


S1anor Marconr's system is still working satisfactorily 
from the South Foreland to Wimereux, near Boulogne, and 
reparations are being made for experiments to be conducted 
tween Newhaven and Dieppe. Moreover, there are talks 
of utilising the Eiffel Tower and telegraphing from Paris to 
England direct. We can see not the smallest reason why 
this should not eventually be accomplished, and even greater 
distances than this bridged over. We have long ceased to be 
surprised at any new scientific wonder. We cannot as yet 
fully realise the whole scope of the system, but we know 
enough to see that the saving of money would be very great 
indeed in particular instances. There is another field, 
besides those already exploited, in which it seems to us that 
the system is going to be of the very highest importance. 
It has been known for some time that by using a revolving 
receiver the direction from which the ‘‘ waves” are coming 
can be determined. The particular application of which we 
think so much is that to lighthouses, lightships, «c., on 
dangerous coasts. Supposing each of these were supplied 
with a Marconi apparatus which was continually sending the 
name of its position out into the air, a vessel coming along 
with a revolving receiver would know in which direction the 
lighthouse lay, and would steer accordingly. Of course this 
would not entirely do away with foghorns or lighthouses ; it 
is not meant to do so, only to act as an adjunct. The appa- 
ratus is so comparatively cheap, however, that it is not too 
much to suppose that the majority of vessels would very 
soon be equipped with it. The chance of such accidents as 
those we have recently had would then be considerably 
diminished. The idea of sending messages from lighthouses 
and other dangerous localities to ships at sea is by no means 
new, but it seems to us that Signor Marconi’s system lends 
itself better than most of these to this particular purpose. 
The question naturally arises, ‘‘ Would the motion of the 
ship have any effect on the delicate receiver?” and this 
question can certainly be answered in the negative, having 
regard to the successful nature of the experiments while 
communicating with lightships. It is difficult to imagine a 
more trying situation for a delicate instrument than on 
board a lightship in a gale, and yet there appears to have 
been no difficulty on account of motion. It is clear, there- 
fore, that ships can use the apparatus, and we understand that 
experiments are to be carried out in connection with the 
Channel service. It seems to us to be an excellent appli- 
cation of this system of telegraphy, and if only carried out 
from the many dangerous headlands on our own coast and 
that of other lands, we have little doubt but that numerous 
catastrophes would be averteas We also understand that a 
French warship has been comsmissioned to carry out experi- 
ments between different points in the English Channel and 
the South Foreland, and that the French Government has 
under consideration the question of adopting the system 
generally for use in its navy. 


THE YORKSHIRE COAL TRADE. 


THERE is a good deal of unrest in certain quarters of the 
Yorkshire coalfield, and a regrettable proneness on the part 
of miners to quarrel over small matters and push affairs to 
extremes. At one time it is a stand-up fight against the 
‘iron man,” whose invasion of the mine for the holeing of 
coal is inevitable. On another occasion offence is taken at 
the manager, sometimes not at the orders he issues, but 
merely at the manner in which he issues them. Not so very 
long ago, in one of our coalfields a rupture was caused simply 
on account of the manager having been somewhat lacking in 
diplomatic tone when he addressed a party of colliers. 
As a matter of fact, he is reported to have ‘sworn at 
large,’ and although strong language is no more unusual 
in mining circles than in others, a very considerable 
difficulty was occasioned, giving further illustration of the 
truth of the old saying, ‘‘ Behold, what a great fire a little 
matter kindleth!” In another local colliery the proprietors 





engineer is, consequently, led either to order from a 
foreign maker, or to get out a section of his own design- 
ing. We are glad to be able to say that although this has | 
been in the past the fruitful cause of the multiplication | 
of sections, makers have of late taken to giving more 
details of the sections of rails they roll. In the matter 
of joists and girders the case is not quite so bad, because 
the number of firms who make them is very limited. 
Of course, this evil of heterogeneity has grown with our 
expanding trade, and the blame cannot be laid heavily 
on the makers’ shoulders. The contracting engineer and 
designer are quite as much and more to blame. Whilst 
they continue to specify sections which do not exist, they 
not only cause delay by necessitating the turning of spe- 
cial rolls for that particular order, but they put the 
manufacturer in such a position that he is nervous about 
stocking such great quantities as the Americans can with 
safety put into store. That the price must be higher for 
both reasons is obvious. 

It would be rash to say that there is a ready way out 
of the difficulty. It might seem at first sight that if the 
makers resolutely set their faces against the rolling of odd 
sections, and only supplied those made to recognised stand- 
ards, an improvement would be brought about. Doubt- 
less it would, but the difficulties in getting such a com- 
bination of interests as is involved in that proposition are 
very great. However, something of the sort has been 
done in Belgium with the best results, and in America 
standardisation of structures, engines, tools, &c., as well 
as of sections, has beyond all doubt been the key to the 
success American commerce in mechanical branches has 
attained. 

Before leaving a subject upon which very much more 
yet remains to be said, we should like to ask one question, 
on the chance that some of our readers may be in a 
position to present a solution of what appears to us to 
be the only mystery connected with these foreign orders. 
How is it, then, that whereas the British manufacturer is 
hampered by all sorts of restrictions, many of them almost 
frivolous, the American manufacturer is practically given 
carte blanche. Why should an order to America run, 
so many locomotives “ of your standard type,”’ or a 200ft. 








found occasion to change their manager, and the men 
so severely resented his going that they actually struck 
work in order to compel the owners to put him back in his 
place! These are only examples of the varied difficulties 
which make for disagreement in this great industry. It is 
satisfactory to note, however, that although these troubles 
are far more frequent than the general public are aware of, 
the aspect of the coal trade on the whole is one of peace and 
promise. There never was a time when so much business 
was being done, and when the miner, if he pleases to work, 
can make more money. He is this week entering into the 
enjoyment of the last of a series of advances which make his 
calling adequately remunerative, and the comfort of these 
advances is that they are given ungrudgingly, and are for the 
most part based on increased prices which the coalowners 
have been able to get from consumers. The weak point of 
these arrangements is that the smaller the consumer the 
larger the advance obtained. It is the householder who has 
to pay the piper most freely. If the conditions could be re- 
versed, and the great consumers made to pay more, there 
would be much less difficulty in the coalfield. Coalowners 
have been more successful in getting increased values from 
the gas companies than from the railway companies, but all 
round they have done much better during the last six 
months than in former years, and as manufacturing fuel is 
now fetching very high prices the tendencies are towards the 
colliery proprietor making more profit out of the big con- 
sumer than in previous seasons. Of course, there is a 
medium in all things, and any excess would instantly react on 
business and the public interest generally. Still, it is a fact 
that, owing to the lack of cohesion amongst coalowners, 
railway managers have been able for many years to t pod off 
one coalfield against another, and generally in the end secure 
supplies at prices which, considering the increased costs of 
output, did not leave a broad enough margin for dividends to 
colliery shareholders. 


A NEW SUBMARINE CABLE. 


In another column we print a short account of a sub- 
marine cable which it is stated that a New York Company 
roposes to lay between America and the Philippine Islands. 
The United States have no doubt suffered considerable 
inconvenience in the past—indeed, they must still experience 
it—from the length of time necessary to send telegraphic 


———— 


messages to this, their newest possession, which is costing 


them so much trouble. It is a noteworthy fact, however 
that this cable is not to be laid by the Government. The 
reasons given for the disinclination of the Government to 
lay such a cable are no doubt weighty, but certainly not 
sufficient in themselves to prevent its being undertaken, 
May we not rather imagine that the American people are too 
alive to the advantages of Beng management on a com. 
mercial basis to have allowed the laying and working of this 
new cable to fall into the hands of their Government? Ful] 
details are not to hand, and we do not know yet what are 
the “slight concessions’’ which the company has asked 
from the Government. We should hardly imagine, however 
that these are intended to in any wise do away with the 
private nature of the project. We should suppose, rather, 
that the concessions have to do with the protection of the 
cable itself, and of the places on the islands and the main- 
land where the cable ends are landed. On consulting the 
map we find that the route is nearly a direct straight line, 
and saving possible difficulties to be met with in the laying, 
and with the shore ends, there is no reason that we can fore. 
see why the cable should not be a success. Meanwhile, what 
is being done with our own Pacific cable, which we haye 
always so strongly urged should be laid by means of private 
capital? We have not heard much of it lately, and the last 
news seems to intimate that, after all, it may become 9 
Government affair, which, if true, we much regret. We hear 
a rumour, however, that the Canadian (Government intends 
shortly to introduce a Bill into Parliament which is to give 
it the necessary power to co-operate with Great Britain and 
the Australasian Colonies. This would practically mean a 
joint board of management, consisting of three Governments, 
Probably the working results in this case would be better 
than if one Government alone was to be in sole charge, but 
it does not entirely remove the objections to State control of 
any project such as this, and we hope yet to learn that 
private enterprise has stepped in. 


THE WATER SUPPLY OF STEAMSHIPS, 


Ir has been remarked that passengers on shipboard are 
singularly free from water-borne diseases, and this fact has 
been taken as a proof that the water employed for drinking 
purposes is always pure. But a vessel incurs the same risk 
in this respect as the town from which it draws its supply, 
and if the water taken on board at a port should be infected 
a ship at sea is worse cff than the town, not only because 
the temperature of confined water is apt to favour the 
growth of the germs, but also because there is no possible 
alternative supply. Diseases thus acquired, moreover, may 
not have had time to develop sufficiently to show themselves 
until the passengers have reached their destinations, so that 
their origin is not easily traced. The Oceanic will be fitted 
with a plant for the Pasteur filtration of the drinking water 
supply. This plant, made by Messrs. Defries and Sons, 
Houndsditch, London, is divided into two parts. The main 
filter — the first-class passengers and the ice-making 
plant, and eight small pressure filters are provided for the 
third-class passengers. The whole of the filters are con- 
nected direct with pipes to the sweet-water tank, so that no 
water which has not been through the filters can be drawn 
off. The main filter, which occupies a space of éft. by 2ft. 
by 2ft., is divided into two batteries, which deliver into a 
common-filtered water chamber arranged between them, and 
the filter tubes or ‘“‘candles” composing these batteries, 
while not rigidly fixed, have their movement limited by a 
flexible diaphragm, so as to avoid any possibility of breakage 
through the moiion of the vessel. The same arrangement is 
applied to the smaller filters, of which the tubes are arranged 
in a cylindrical battery delivering into a large filterec- 
water chamber below, in which the filtrate is stored. The 
filtered water from the main filter is distributed to the 
various points where it is required by means of a small 
pump working off the donkey boiler, and the filtrate through 
the small filters is drawn off through taps attached to their 
filtered-water chambers, 
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Diagrams for the Graphic Calculation of Earthwork Quan- 
tities, By ALrreED Henry Roperts, C.E. London: R. 
J. Cook and Hammond, Westminster. 1899. 


WE do not quite agree with the author that his graphic dia- 
grams confer upon the reader any particular advantage in 
being able to see the effect of slopes and sidelong ground upon 
quantities, nor in his sweeping denunciation of all earth- 
work tables, as a ‘‘ mass of unintelligible figures.” In our 
opinion, a far better idea of the effect of sloping ground 
upon the contents of cuttings and embankments will be 
more accurately obtained from a study of the actual 
cross sections of a railway running through rough and 
uneven ground and plotted upon section paper, or drawn 
to any natural scale. Several able and distinguished 
engineers have turned their attention at different times 
to the construction of earthwork tables. Among the 
more prominent names are those of Macneil, Bashforth, 
Barlow, Bidder, and others. The prismoidal formul« 
which are universally accepted as the basis for all earth- 
work calculations gives the true contents of all 
cuttings and embankments, with a level cross section, 
either real or equivalent, whatever may be their width, 
their two end heights, and the ratio of their slopes. As 
an example of their value, it may be mentioned that in 
a cutting nearly 3000ft. in length, which in consequence 
of the rough up-and-down character of the longitudinal 
section was divided into some half dozen separate 
lengths, the necessary figures which the calculation by 
the prismoidal formula required was 800, whereas by 
Macneil’s tables they were reduced to 170. A single 
example will prove that no unintelligible mass of figures 
is needed to obtain accurate results from the tables 
already quoted. Given the two heights, 20ft. and 50ft., 
the base 30ft., and the slopes 2} to 1. At the inter- 
section of the horizontal and vertical columns—which is 
found equally, if not more readily and accurately than the 
intersection of lines in the diagrams under notice—the 
number 159°26 is given. The length of this part of the 
cutting is 400ft., and the calculation simply becomes 
159°26 x 400 = 63,704 cubic yards. 

In no manner is it possible to arrive in sloping ground 








at fairly accurate estimates of earthwork quantities, or, 
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indeed, at any estimates at all, when no cross sections 
are available. The cross sections exercise a very con- 
siderable influence upon the location of a line of railway. 
We remember some years ago taking the cross sections 
for a railway which for some distance skirted the scarp 
ofa rocky hill. For some 300ft. or 400ft. there was not 
more than some 7ft. or 8ft. of level ground on the down side 
of the centre stakes, and at that distance there was a 
sheer perpendicular drop of some 50ft. or 60ft. The 
centre line was shifted the full width of the formation 
level into the hill. The ten sheets of Mr. Roberts’ 
diagrams may be divided into two classes—the first 
three treating of ‘ Level Cutting” and the remaining 
seven of ‘“‘Sidelong Ground.”’ As an illustration of the 
first class, in which the separate diagrams vary only in 
the depths on the centre line, we have the following :— 
“ Required quantity in 100ft. length of cutting 20ft. wide, 
with 14 to 1 slopes, average depth on centre line being 
12ft.” At the intersection of the vertical line, marking 
the depth and the diagonal line marking the width, place 
one end of an ordinary 40 scale. For the contexts of 
the gullet take the reading of the scale as far as the 
“zero line,” which in the diagrams is represented by the 
horizontal line, ‘‘ Width 0." The total contents for both 
the gullet and the slopes will be given by the reading of 
the scale as far as the intersection of the vertical depth 
line and the curve of the given slopes. If the contents 
of the slopes are alone required they may be obtained by 
scaling the length between the zero line and its intersec- 
tion with the curved line of slopes. In all cases the 
divisions on the 40 scale must be multiplied by ten, 
since the scale which is given and divided on the diagram 
sheet is equal to 400 cubic yards tothe inch. There does 
not appear to be any reason why a scale of inches divided 
into tenths would not answer equally well. The simplest 
way of using these diagrams would be to apply a pair of 
dividers to the lines instead of the scale, and havin 
obtained whatever measnrement was wanted, to take o 
with them the contents in cubic yards from the scale on 
the diagrams. If instead of chains 100ft. in length, the 
old 66 Gunter be employed, the same results can be 
obtained by using another scale. Whether it is worth 
while to have recourse to a diagram for calculating the 
‘quantity required in 100 yards length of sewer trench 
20ft. deep and 5ft. wide,” is perhaps open to comment. 

The second division, or last seven sheets of diagrams, 
has been prepared for greater accuracy in sidelong 
ground, and for each the base or width is constant. It 
must be admitted that these diagram sheets are rather 
b2wildering and confusing, from the manner in which the 
diagrams are drawn and the lettering arranged. It is 
necessary to give to each sheet a quarter, half, three- 
quarter and full turn in order to read and measure suc- 
cessively each of the four diagrams upon each sheet. To 
enable one of the diagrams to be used, the sheet has to 
be turned completely upside down. Again, when the 
length of the line representing the cubical contents has 
been measured, either by a scale or by a pair of dividers, 
the sheet must be restored to its normal position before the 
scales divided upon it can be made available. While, no 
doubt, this arrangement is inconvenient, it does not in 
any way detract from the absolute value, utility, and 
accuracy of the diagrams, from which the quantities in 
cubic yards can be taken off by the measurement of a 
single line. Special cases frequently arise in which 
neither diagrams nor tables can be utilised for ascertain- 
ing the cubical contents required, and recourse must 
had to the prismoidal formula, or one or other of the 
other methods equally correct as to results, but equally 
complicated and tedious. There is not the slightest diffi- 
culty in accurately estimating the cubical contents of a 
solid of any form but the object of all tables and dia- 
grams is tosave time, labour, and the chances of error, 
by shortening the whole operation, even at a small 
sacrifice in the actual fidelity of the result. The dia- 
grams are equally available for any straightforward 
excavation, such as canals, diversions of rivers, trenches 
for pipes, and sewers. An example of the ap lication of 
the diagrams to some ten chains of the longitudina) 
section of a line of railway, with the ground and formation 
levels and depths of cutting on the centre line marked in 
figures, is appended to the description of the diagrams, 
from which the cubical contents—given the formation, 
width, an] ratio of slopes—of each chain’s length is 
obtained with remarkable facility, and with an accuracy 
quite sufficient for all practical purposes. It may be 
mentioned that Girard’s integraph is capable of being 
applied to the determination of the cubical contents o} 
cuttings and embankments, and that an abacus was 
introduced by Maurice D’Ocagne for the same purpose. 
This last method, however, requires three sets of scales, 
one for cuttings, another for embankments, and a third 
for mixed sections. 


Annals of Coal Mining and the Coal Trade. The Invention 
of the Steam Engine and the Origin of the Railway. By 
Ropert L. Gattoway. Demy 8vo., 545 pages. London: 
The Colliery Guardian Company, Limited, 1898. 

Tue author, who is well known by his former works on 

the ‘‘ History of Coal Mining in Great Britain” and the 

“Steam Engine and its Inventors,” has in the present 

volume provided what may be considered to be a supple- 

ment to its predecessors, that is, the continuous narratives 
formerly given, which were necessarily somewhat con- 
densed, are now supported by a detailed analysis of the 
available material, together with references to origina! 
authorities and documents. The work, which is evidently 
the result of extended and long-continued research in 
the first instance, formed the subject of a series of articles 
that appeared in the pages of our contemporary, the 

Colliery Guardian, during the years 1896-97 ; and these 

having been carefully revised, now appear, together with 

numerous additions, in a separate form. 

The arrangement followed is mainly chronological, 
commencing with the few scattered and doubtful notices 
of the use of coal in the period preceding the Normar. 





Conquest, and passing in succession through the story of 
the rise and development of the northern and central 
coalfields during the middle ages, the introduction of 
blasting in the seventeenth century, the invention and 
improvement of the steam engine in the eighteenth, and 
the invention of the safety lamp and the development of 
the sub-Permian coalfield of the Northin the nineteenth. 
This brings the record down to the year 1835, which date 
is selected as the closing period, as marking the com- 
mencement of the publication of systematic mining litera- 
ture, in the Report of the House of Commons Committee 
on Accidents in Coal Mines. 

In going through the volume one cannot fail to notice 
the prominent position occupied by the North of England 
as ce, 08 the early development of the coal trade or the 
introduction of notable improvements, such as the use of 
cast iron tubbing, railways, systematic ventilation, and 
the safety lamp. In fact, most of the great improve- 
ments have originated in that district, with the exception 
of the steam engine, which had established a footing in 
Cornwall, Warwickshire, and North Wales before making 
its appearance on the Tyne ; and the use of guides for the 
load in the shaft, was introduced by Mr. John Curr, 
of Sheffield, in 1788, but only became general in the 
northern coalfield after 1835, in consequence of the im- 
provements made by Mr. T. Y. Hall. 

The plan adopted by the author of recording events in 
the order of their occurrence has the advantage of giving 
a very readable narrative, and as much of the informa- 
tion contained, although previously published, is either 
dispersed through a great number of not easily accessible 
originals, or contained in volumes now not readily 
obtainable, the volume is one that deserves to be widely 
circulated as a valuable contribution to social as well as 
technical history. In a few cases, however, the author 
seems to have missed the meaning of his authorities, as, 
for instance, at page 153, where Rovenzon’s “ new devised 
engine which will either work augers, bore holes under 
the clumpes of sea cole or pit cole or any other mineral ; 
or with a rapping-wheele make such rigals that they 
may fall the easier,” is considered to be a_ boring 
apparatus, instead of what is more likely, a coal-cutting 
machine. The statement on page 80, that it was pro- 
posed to suppress the foreign export of coal in 1552, is 
not borne out by the original referred to, namely, Thomas 
Barnabe’s letter to Sir William Cecil. This contains two 
propositions, either that the over-sea trade in coal should 
be confined to English bottoms, or that the trade should 
be restricted to a staple place in Kent, whither the coal 
should be carried by English vessels from the Tyne. 
The advantage to be gained was to “sette vi. to vii. 
thousande maryner’s a-worke more than theris,” a result 
that certainly would not have been obtained by suppress- 
ing the trade altogether. 





Text-book of Theoretical Naval Architecture. By E. L. 
Atrwoop, Assistant Constructor Royal Navy, &c. &ec., 
London : Longmans, Green and Cc. 1889. 

Tuts is a capital little work, and is well fitted to 

serve the purpose for which it is intended, viz., to 

provide students and draughtsmen engaged in ship- 

builders’ and naval architects’ drawing-offices with a 

text-book which should explain the calculations that 

continually have to be performed. It is also well adapted, 
as its author intended it should be, to serve as a text- 
book for the theoretical portion of the examinations of 
the Science and Art Department in Naval Architecture. 

[t having been found impossible to include within its 

compass all the subjects set in the Honours portion of 

the examinations, the author refers his readers to such 
existing works as will supply what he has been compelled 
to omit. 

Mr. Attwood points, as a special feature of his book, to 
the large number of examples given in the text and at 
the ends of the chapters. He is justly entitled to the 
student’s thanks for the opportunities so afforded of test- 
ing the latter’s grasp of the principles and processes given 
in the text. An appendix to the work contains the 
syllabus and specimen questions of the examination in 
Naval Architecture conducted by the Science and Art 
Department. It was no fault of Mr. Attwood’s that 
some of these questions disclose the want of familiarity 
of the examiner with the details of mercantile ship- 
ouilding. The Science and Art Department have always 
made the mistake of selecting their examiners in Naval 
Architecture from the Admiralty Office, and the con- 
sequence is that students from our private shipyards, 
who attend these examinations, are continually befogged 
with questions relating to a class of work they have 
never seen and with others relating to what nobody ever 
comes across. Fig. 114, in the Appendix, is a specimen 
of the former, and Fig. 118 of the latter case. 

But, as we have said, itis no fault of Mr. Attwood’s 
that the examiners, for whom he and others have to 
provide text-books, are not familiar with what daily 
pa3ses under the eye of the student in a mercantile ship- 
yard, whose knowledge it is desired to test. Mr. 
Attwood has done his work very well, and the volume he 
has produced will, we are sure, prove of great value to 
the young men for whom it is intended. 


Telcgraphy. By W.H. Prexce, C.B., F.R.S., Pres. Inst. C.E., 
and J. KE. Sivewricut, M.A., K.C.M.G. London: Long- 
mans, Green,andCo. 1899. 

A Book that has reached its fifteenth edition scarcely 

calis for an ordinary full review; and this work is so well 

known as one of the most useful text-books for the 
stulent, that we shall confine our remarks to a certain 
poiat. Though it is true that with some of us the term 
telegraphy is applied when land telegraphy only is meant, 
yet, on a moment’s consideration, it will be seen that 
suzh a restricted sense is in no way justified. Thus, ifa 
book is given the broad title ‘“ Telegraphy,” the entire 
subject should be dealt with in its pages from every 
standpoint —whether overland cr submarine. Yet what 





are the facts? Quite a short chapter of ten pages is 
devoted to ‘ Submarine Telegraphy ;”’ and these pages 
certainly do not bear out the words “ thoroughly revised ” 
on the title page. For example, though there is no 
illustration—and but a meagre description—of the 
syphon recorder, there is an elaborate one of the mirror 
‘* speaker,” which latter instrument has fallen almost 
entirely out of use on submarine cable circuits. Apart, 
however, from this altogether insufficient dealing with 
this branch of telegraphy—the one in which by far the 
larger capital is involved—this text-book remains one of 
the best of Messrs. Longman’s series, if only on account 
of the extremely clear and practical method of expression 
employed, which is scarcely to be wondered at, when we 
remember that Mr. Preece is one of its authors. On the 
other hand, we are naturally on the same account sur- 
prised to find no allusion to telegraphy without conduct- 
ing wires. 





SHORT NOTICES, 


Société Internationale des Electriciens. Une Excursion Electro- 
technique en Swisse, Par les Eléves de L’Kcole Supérieure D'Elec- 
tricité. Avec une préface de P. Janet, Directeur de L’Ecole 
Suvérieure d’Electricit¢é. Paris: Gauthier - Villars, Quai des 
Grands-Augustins, 55, 1899.—An extremely interesting descrip- 
tion of a number of flying visits paid by these Parisian students of 
electricity to various works, &c., situated in various parts of Switzer- 
land. The whole journey only lasted from the evening of the Istof 
April to the morning of the 10th of April, 1898, but during that time 
the following were visited :—L’Usine de la Coulouvreniére, having 
Faesch and Picard turbines of 200-horse power each, working with 
140 metres head of water, as well as other turbines ; ]'Usine de 
Chévres on the Rhone, with a fall of 84 metres ; the Lausanre 
Electric Tramways worked from two 150-horse power Crossley gas 
engines ; l'Usine Electrique Vevey - Montreaux; les Usines du 
Val de Travers and de Champ-du-Moalin, both hydraulic installa- 
tions, the former with a head of 2284 metres and the latter with 
524 metres ; les Usines de Combe Garrot and of the city of Neu- 
chatel, both again large hydro-electric installations; }’Usine de 
Wynau, containing five turbines of 750-horse power coupled to 
dynamos ; |’Usine d’Olten, with 2500-horse power with a fall of 
only from 2 to 34 metres ; the works of Messrs. Brown, Bouverie, 
and Co.; l’Usine Electrique de Rheinfelden, with two turbines of 
850-horse power each; the Zurich Electric Tramways and the 
Oerlikon Works ; l’'Usine de Schwytz, a further hydraulic plant 
with a fall of 70 metres; |’Usine Dorenberg, which contains 
steam and hydraulic plants ; l’Usine de Rathhausen, with 1500 
hydraulic horse-power from a fall of 4? metres, and l’Usine of the 

‘own of Berne. We regret that we cannot on account of "2 
more minutely into the description of this useful brochure. e 
journey was undertaken so that the students might see in action the 
systems which they had read of in books. The places visited were 
mostly aptly chosen, and the descriptions given contain just so 
much detail as to render them instructive. The Look is ably 
illustrated, and we cannot but commend both the idea of such a 
tour and the way in which the report of the same has been carried 
out. 


Annual Report of the Board of Regents of the Smithsonian Insti- 
tution, showing the operations, expenditures, and condition of the 
Institution for the year ending June 30th, 1896, Report of the 
United States National Museum. Washington: Government 
Printing-office. 1898.—The English reader may be glad to know 
of the continued success of a famous American institution, the 
inception of which was, if we remember rightly, due to an English- 
man, but nevertheless the main interest he finds in these periodical 
publications of the Smithsonian Institution lies in the collected 
essays and monographs. In the present volume there is nothing 
connected, even remotely, with engineering, but a study of it will 
be found interesting to all those who fall under the enchantment 
of the most ancient history of man and his doings. The long 
essay, abundantly illustrated, by Thomas Wilson, on ‘‘ Prehistoric 
Art,” is a fine example of the intelligent treatment of museum 
curiosities, whilst the history of chess and playing cards, and the 
description of the exhibition of Biblical antiquities shown at the 
Cotton States International Exposition in 1895, are hardly, if at all, 
less interesting. The printing and the illustrations are in the best 
American style. 


Modern Drainage Inspection and Sanitary Surveys. By Gerard 
J. G. Jensen, C.E. With numerous illustrations. London: The 
Sanitary Pubiishing Company, Limited. 1899. Price 2s. 6d. net. 
—A large proportion of what is contained in this book has already 
appeared in The Sanitary Record and Journal of Sanitary and 
Municipal Engineering in the form of a short series of articles. 
The author finding these were appreciated, has now revised and 
partly re-written these articles,and has greatly added to them. 
The book is not only intended for i tors, but for the use also 
of householders and laymen, and it certainly would do the latter 
no harm to read it, for the book, as a whole, is decidedly useful, and 
sets out in the clearest way what to do and what not to do in respect 
to the sanitation of dwelling-houses. There isa number of illus- 
trations, some of them not so clear as they might be, but they 
serve their purpose. An appendix is added, which contains samples 
of how notes should be taken and reports made ont. 


The Strengh and Decay of Nations: I., Forestry; I1., British 
Forestry. Being tio Essays with Notes. By Giles Andrew Daubeny, 
Liverpool and London: Timber News Offices, London: Simpkin, 
Marshall, Hamilton, Kent, and Co., Limited. 1899. Price 1s.— 
Mr. Daubeny makes a noble plea for the increase of forests and 
the teaching of forestry, but we fear that he rides his hobby too 
hard. ‘hat ‘‘the absence of trees is the cause of unrest amongst 
men,” and leads to wars and rumours of wars, and to the decay 
and fall of nations, may be true, but only to a very limited extent, 
and only in conjunction with other causes which are far more 
powerful. Mr. Daubeny appears to forget that, whilst civilisation 
destroys trees with one hand, it supplies with the other an antidote 
for the evils thereby produced. 


The Slile Rule: A Practical Manual. By Charles N. Pick- 
worth, Wh. Sc. Fifth edition, revised and enlarged. Manchester 
and London: Emmott and Co., Limited, and C. N. Pickworth, 
Fallowfield. Price 23.—There is no better book on the slide rule 
published than Mr. Pickworth’s. To this, the fifth edition, several 
additions have been made, the table of conversion factors has been 
enlarged, the section on cubes and cube roots extended, and rules 
for the use of the Boucher type of pocket calculator introduced, 
and the whole book has been reset. 








BOOKS RECEIVED. 


Exergy and Heat. By John Roger. London: E, and F. N, 
Spon, Limited. 1899. Price 2s. net. 

Abaqus des efforts tranchants et des moments de flexion ene 
dans les poulres a une travée p-r les surcharges du Réglement du 29 
Aoéat, 1891, sux les ponts métalliques. Par Marcelin Duplaix. Paris: 
Georges, Carré et C. Naud, Editeurs, 3, Rue Racine. 1899, 

Apercu des Chemins de fer Russes: Depuis (Origine ju:quen 
1892. Parla VITIe Section ( Chemins de Fer) de la Scciété Impériale 
Technique de Ruste, Rédacteur-en-chef, Andre de Gortschakov. 
Rédacteurs de |’Edition Francaise, Viademir Herzens’e'n «t Lou's 
Weissenbruch. Texte. Tomes lI. et II. Also Atlas. Bruxelles: 
Paul Weissenbruch, 45, Rue du Poincon, 1897, 
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NATURAL CEMENT IN THE UNITED STATES. 





Live mortar has long since given place to natural cement 
in works where a strong binding material is of the first 
importance. A mortar consisting of one part of cement to 
two of sand is commonly adopted for buildings, culverts, the 
lining of tunnels, and railroad masonry in general, except in 
cases where great strength is required, when Portland cement 


Experience has shown that it is important for the 
manufacturers of natural cement to improve on the 
grinding. A far higher degree of fineness is attained by the 
Portland cement manufacturers, and some of the natural 


cement fails to develop full strength due to the comparative 
coarseness of the finished material. Portland cement mills 


is used. The decrease in the cost of manufacture of Port- | 
land cement brings it more into competition with the natural, | 


and the engineer is often confronted witk the problem of 
choosing between one brand and the other, -thus the relative 
economic value of the two is of the first importance. 

By the term “ natural’? cement, we include all brands 
manufactured from a natural rock by calcination, in contra- 


are supplied with the most approved grinding machinery, 
but the burr stones still continue to be used for the reduction 
of the natural cement, with few exceptions. 

For the best class of masonry there is no choice to be 
made, and for the manufacture of artificial stone and paving 
materials Portland cement can only be used. In many cases 
it is expedient to point masonry with Portland mortar which 
has been laid in natural cement mortar. For instance, in a 
certain case it was discovered that the joints between the 


| bricks in the lining of a railway tunnel were badly affected by 


distinction to “artificial,” or Portland cement, made by | 


uniting such ingredients mechanically, and in the correct | 


proportions, as are present in the natural rock as we find it. 
The most important and extensively used natural cement is 
that known as Rosendale, first made in Ulster County, New 
York, and now made in many other places throughout the 
United States, notably Louisville, Ky., where the rock is 


obtained from the bed of the Ohio River. In Michigan and | 


Virginia there are also large deposits of the rock suitable for 
the manufacture of the cement. It is in all respects much 
inferior to the Portland, and, of course, much cheaper, 
averaging, perhaps, from one-fourth to one-fifth the cost of 
the latter. 

A Portland cement, well ground and seasoned, ought to 
show under test, in water for seven days gauged neat, a 
tensile strength of 4501b. per square inch. A natural 
cement under the same conditions would average 130 lb. per 
square inch. This shows a ratio of 3-4 to 1 in favour of the 
Portland. If we mix each sample with an equal part of sand, 
we have, as the result of a series of actual tests, 317 lb. in the 
first case and 54 lb. in the second, giving a ratio of 5:8. As 
we increase the proportion of sand we find that the diver- 
gence is more marked, the Portland cement showing an in- 
creasing advantage over its rival as the proportion of sand 


the fierce blast of the locomotive exhaust, and they had to be 
re-pointed with Portland cement mortar, the bricks having 
been laid in natural cement. 








FAN AND ENGINE FOR FORCED DRAUGHT. 





We think the following particulars of a test of an engine 
and fan for supplying forced draught to the boilers of the 
Belgia, a vessel lately completed by Messrs. Harland and 
Wolff, forthe Hamburg-American Line, will be found interest- 
ing. The plant was constructed by Messrs. Bumsted and 
Chandler, of Hednesford, and is illustrated above. It consists 
of a fan 78in. in diameter, having air inlets on each side, and 
it discharges air downwards into the stokeholds. Its capacity 
is 30,000 cubic feet, at 3in. water pressure, but the indicator 
diagrams reproduced below were taken with the fan mouth or 


| discharge partly choked in order to obtain a high water 


pressure, increase the speed of rotation of the engine, and so 
make the test severe. The actual gauge pressure was 64in. of 
water, the engine making 400 revolutions per minute, deliver- 
ing 14,000 cubic feet of air per minute at a velocity of 9816ft. 


| per minute. More exact details are given in the table. 


is increased. We could point to many tests to show that | 


Portland cement will bear a greater load of sand than natural 
cement under all conditions, or that for the same mixture it 


is much stronger. This would seem to indicate that if Port- | 
land cement were mixed with a sufficient quantity of sand to | 


make the cost per cubic yard equal to that of natural cement | 
| to the fan shaft. The type of engine which Messrs. Bumsted 
n 


mortar, which would necessitate a ratio of 4 to 1, we would 


have as good a mortar in the one case as the other. Such, | 
| of their most recent designs of three-crank compound engines, 


however, is not the case, for the high degree of dilution 


makes the Portland cement mixture more porous, and for | 


subaqueous work very inferior. At the present price of 
Portland cement the domain of natural cement remains un- 
affzcted by the other brand for this reason. The point has 
not yet been reached where the price of Portland will allow 
a sufficiently strong mixture to be made for ordinary work. 
The almost exclusive possession of the market by natural 
cement for railroad masonry is evidence of this fact, 


The blades of the fan are flanged and riveted on to a steel 
disc—twelve blades each side of the centre plate ; this disc is 
turned true and bored to fit on toa centre casting which is 
keyed on to the engine shaft, which is 3}in. diameter. 

The outer end of the shaft is carried in a long white-metal 
bearing, having oil rings to supply a constant stream of oil on 
and Chandler use is well known. We illustrate on p. 371 one 
as unless one is intimate with the peculiar distribution the 
indicator cards are a little difficult to read. Thefan engines 
work on precisely the same principle as any one engine of the 
three shown in our drawing. The pistons are single acting, 
steam being taken on the toponly, and a vacuum acting on the 
low-pressure piston during the down-stroke only. The indi- 
cator cards are taken from the small fan engines. Those 
taken from the larger type of engine illustrated show increased 


| economy. Piston valves are employed, one high-pressure ang 
| one low-pressure to each cylinder, steam pressure acting on the 
top to keep a constant downward pressure on the excentric 
thus everything being in compression the engine rung 
perfectly silently. Lubrication is effected by the « Splash ” 
system, the crank dipping into oil at every revolution and 
throwing it in abundance on to every waliog part. The 
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Water Renee par er 1.4. P. | 5 ing 20 65/05 
4ir Wischar ged - 13978 cu. fe,per in at Oy WG. 

; _ 1347 AAP . 
Combined efficiency of Engine and Fan-37-5 * 64 % 


INDICATOR CARDS FROM CHANDLER'S FAN ENGINE 


see of each engine exhausting to atmosphere is 76 brake 
orse-power, with 125 lb. steam at 425 revolutions per minute. 
Size of cylinders 8in. and 1lin. by 6in. stroke. The following 
table refers, it will be observed, to the small engine. 


Four Hours’ Test cf a Chandler Patent Single-acting Single-crau! 
Compound Engine (Sin, and 9hin, cylinders) Coupled Direct to a 
78in, diameter Double-inlet Cased Fan, Engine Exhausting (o 
a Condenser, 

Test commenced 11 a.m. Date 23rd January, 1899. 

















r ah. . Powers. 
Z Ss i2. F A Water 
a1 = jetl os ¢ : 8 consump- 
Time. 3 R2iSSi ns ~2in2? “2 -o sa: tion per 
E o 35 S s Z mS | ye As = ot st each half- 
3 eis 9 Msime 4s HS =: hour. 
Aa gs eal oS] & oF 
a.m. in min, Ib. 
11.15) 1 | 398 6} ] 150 6°8 | 2°48 | 81 | 3°55 | 20°88) 380 213 
} 
11,45 2 | 894 52 | 149 6°45 | 2°83 82 3°4 20°38 60 213 
pm. | | 
12.15 | 8 | 400 | 6} | 150 | 6°55 | 2°21 | 8°42 8°57 | 20°75 90 «219 
12.45 | 4 | 899 64 | 148 6°48 | 2°19 8°89 3°56) 21h |= 1200217 
1.15 | 5 | 402 | 6] 149 6°51 | 2°278! 8°04 3°87 20°195 150 22)" 
1.45 | 6 | 400 | 6} | 152, 6-68 2°32 | 8°62 | 8°46 | 21°08 180 224" 
2.15 | 7 | 394 6} | 149 6°41 | 2°19 8°75 | 3°51 | 20°86 210217 
2.45 8 | 415 | 64 | 152 7°04 | 24 9°45 | 4°19 | 28°08 240 = 215 
Total water consumption for 4 hours, 1738 lb. 





Norss.—Type of boiler used, Cornish type. Vacuum, 26in. Average 
I.H.P., 21°08. Average water consumption, 20°65 lb. per I.H.P. per hour. 
Fan discharge choked to 8} x 2ft. 1}in. = 1'424 square feet. Average 
W.G , 64in. H.P. in the air, 13°47. Combined efficiency of engine and 
fan = 65 per cent. 

* This increase is owing to the shop engines being shut down during 
dinner hour (1 p.m. to 2 ame and the engine under test thus getting 
wetter steam from long length of idle pipes. The engine was 52ft away 
from the boiler, consequently the steam was anything but dry. 








INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
SrupENTs.—The seventh general meeting of the current session 
was held in the evening of the 10th inst., at the Institution Rooms, 
207, Bath-street, Mr. A. B. McDonald, M.Inst.C.E , President, in 
the chair, when Mr. Charles R. Rutherglen, Stud. Inst. C.E., read 
a paper on the ‘Duntocher and Dalmuir Waterworks.” The 
author, after dealing with the history of the waterworks which 
supply the districts of Faifly, Hardgate, Duntocher, Dalmuir, and 
Clydebank, described in detail the extension works now under 
construction, and which include a reservoir, with a storage capacity 
of 217 million gallons, on Greenside Burn, and filters capable of 
passing one million gallons per day, situated at Cochno Lodge. 
Owing to the fine natural site selected by the engines, Mr. W. R. 
Copland, U.E., this reservoir is very remarkable for the low cost of 
construction per million gallons stored. An interesting discussion 
followed. e members of the Association, on Saturday next, visit 
the waterworks above described, 
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THE HEALTH DEPARTMENT OF THE CITY OF 
LONDON. 


THE annual report, from January 9th to December 31st, 
1898, of the works executed by the Public Health Depart- 
ment of the Corporation of London has just been issued by 
Mr. David James Ross, engineer to the Corporation. It is 
an interesting document, and describes in detail all the work 
which has gone on during the year. Very few people have 
any idea of the far-reaching character of the duties of the 
Public Health Department of our great city. The report 
tells of improvements on every side. Fleet-street, Fen- 
church-street, and Cheapside, among many others, are being 
widened, The former is eventually to be 60ft. wide through- 
out its length. Towards this the County Council has con- 
tributed the sum of £20,000. It isa pity, on the other hand, 
that some means could not have been found to improve on 
the locality in which the Cripplegate fire occurred. The 
engineer to the Corporation pre many schemes and 
estimates for widening the existing thoroughfares and for 
forming new streets across the area. The London County 
Council, however, refused to contribute, and the Corporation 


considering that any improvement, if carried out, would be | 


of a metropolitan and not of a local nature, did not feel 
justified in proceeding alone. The same lines of frontage 
have therefore been adhered to in the new buildings. It 


would take too much space to enumerate all, or anything | 


like all, the improvements carried out during the past year. 
The total money spent in settling claims, however, amounted 
to the sum of no less than £390,650, so that some idea of the 
magnitude of the operations can be obtained. Details are 
given of the amount of new pavement laid—asphalt, wood, 
and granite. The Corporation has running contracts with 
several companies for this work. 

With regard to the lighting of the City, some interesting 
figures are given. The price paid for the gas, which is that 
of the Gas Light and Coke Company, is 2s, 3d. per 1000 cubic 


feet, and the following table gives the annual charge for 
lamps of varying pattern :— 


Number | 














Annual charge per lamp. 
3 8 Description of — parma. = - a 
mes r lighting ] | emote | 
2 S lantern. ‘hours per’ Gas. | Lighting. +g Total. 
8 annum. | 8: 

£ea L182 a @4|/ an & 14a & 
4 Incandescent 4300 118 8} _ -- lls 8 
5 Square 4300 284 0150 30 3 64 
5 Circular 4300 | 28 4; 015 0 7 8 310 7 
6 Circular 4300 218 0 015 0; 7 8 40 3 
8 Square 4300. | $17 5/ 015 0 3 0) 415 5 
10 Circular 4300 416 9 | 015 0; 7 8 | 519 0 
15 Circular 4300 | 751 Cm Cc St é 2 4 
20 Circular 4300 913 6 | 01,0 #7 8 1015 9 
25 a 4300 | 12 110) 110 0 -- 13 11 10 
50 _ 4300 243 9; 110 0 2513 9 


The number of gaslights now paid for by the Corporation is 
| 1900, more than one-third of the gas lamps having been 
removed in consequence of the main thoroughfares being 
lighted by electric lamps. Thirty-six gas meters are attached 
to the public lamps in various parts of the City, and these show 
that the full contract quantity is given at those lamps. On nine 
days, whenever, in fact, fog or unusual darkness occurred, the 
public lamps, both gas and electric, were lighted. The ex- 
| perimental lighting in Wood-street with the Welsbach 
| incandescent gas lamps, and in Great St. Helen’s with the 

same system, and also with the Denayrouse incandescent 
burner, has been continued throughout the year. Basinghall- 
street has been lighted experimentally, since the 14th 
November last, wit 


defects in these lamps as reported by the police during the year 
was 886. Asa comparison with this there were 108 gas lamps 
reported as defective during the same period. The engineer’s . 
remarks on this point are, however, interesting, as he says 
that the returns “include only those lampsin which defective 
lighting is very noticeable.” 

Beneath the City streets—we are told in the report—there 
exist at the present time about 2392 vards, or about 14 miles, 
of subways. These subways contain gas, water, and hydraulic 
mains, telegraph and pneumatic tubes, and electric lighting 
conduits. The usefulness of these subways in preventing 
the opening of roads is evidenced by the fact that never 
since they have been constructed have the roads been opened 
up, saving for taking pipes into the ends of the subways. At 
present no charge is made by the City authorities for allowing 
these pipes, &c., to be run in the subways. There is now, 
however, under consideration the question of making such a 
charge. 

The destructor apparatus at Letts’ Wharf was in constant 
operation both day and night throughout the year, with the 
exception of a stoppage of 18} days for repairs and cleaning 
flues. The number of days, therefore, it was at work was 
346}, including Sundays and bank holidays. The number 
of loads of refuse destroyed was 23,836, which produced a 
residuum of 5634 loads of ashes or clinkers, more or less 
hard, but valueless, and for the removal of which the Cor- 
poration had to pay. 

The engineer gives some details of the electric railways, 
and says that with regard to the work under Holborn Viaduct. 


| This was carried out successfully under compressed air, and 


the Sunlight Company’s new incan- | 


descent gas burners and lanterns, the experiment being con- | 
ducted at the expense of that company. The subject of elec- | to the Local Government Board for sanction to borrow £ to 


| trically lighting the side streets. is still under consideration. 
At the end of the year there were 502 arc lampsat work. The 


no settlements have occurred in the structure. 








LLANDRINDOD WELLS.—The Urban District Council has applied 


carry out the scheme of sewerage prepared by Mr. R. E. W. 
Berrington, C.E., of Wolverhampton. 
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CAM CUTTING MACHINE. 





Ovr illustrations show the details of a new and interesting At a meeting of the Boslety of Engineers, held at the Royal 
machine lately ee 5 Bradbury and Company, Limited, | United Service Institution, Whitehall, on Monday evening, April 
of Oldham. It is intended for the cutting of cams for sewing 10th, Mr. John C. Fell, President, in the chair, a paper was 
machines or other mechanisms requiring a reciprocating | read on “‘ Machine Tools,” by Mr. Ewart C. Amos, M.I. Mech. E. 
motion. Hitherto there has always been a difficulty in pre- | In his opening remarks the author pointed out the importance of 
veating “jars” and in obtaining good even work, because the | °™gineers being well acquainted with the most modern practice 

4 * +. | in to the construction of machine tools. He further 
headstock of the machine was swung from a fulcrum, and it | - . - 

“ 4 2 | added that, owing to the important part now played by machinery 
was practically impossible to keep the tool steady. In the) i, the world, the progress of this country in relation to others 
machine which we illustrate it will be seen that the “former” | would be largely etermined by its capacity to turn out the 

: fata 44 : € 
or master cam and the piece of metal A' which it isdesired to best and most improved tools. e author then referred to the 
cut, are mounted on a spindle carried in three bearings. A! | distinctive features of modern tools, directing particular attention 
is fastened on the master cam spindle by means of a nutwhich | to the fact that it had now become the practice to substitute for 
forces it against a true collar. In this collar there is a pin, | one machine doing a great variety of work a number cf machines, 


and a hole is drilled in A! into which this pin fits and carries | each dealing with one class of article. Modern practice also | pe 


it round. ‘The bracket bearing B is so arranged as to be  “#lled for greater accuracy and more automatic machinery. 
rapidly moved back. The cam may be of any pitch withinthe | He observed that ball thrust, hollow spindles, cut toothed gear, 
scope of the former. Motion is given to this spindle bymeans | 2d other refinements had now become very general, and resul 
of a vertical shaft actuated by a specially-arranged worm Sts culict dete neater of tami mag ‘ doled ane 
gearing which can be thrown in and out of work by turning | others, lathes, drilling, boring, milling, planing, shaping, slotting, 
the handle K, which causes the vertical shaft to hang out of cenaar canes : ; “ ‘ 

: ; | keyway-cutting, punching and shearing, plate-bending, metal- 
the straight and disengages the worm and worm wheel. The sawing and forging, and welding machines, Under the lathe 
shaft in its turn is driven by another set of worm gearing on | section, descriptions were given of some powerful machines b 
the countershafting. The motion imparted to the work is Sir William Armstrong, Whitworth, and Co., Limited, includ- 
slow. From the same countershafting the machine cutter is ing a 20ft. face plate lathe weighing 178 tons, also a specia 
also driven bya band running over a grooved pulley. Running lathe for boring out and chambering guns. The author also 
in the path of the “former ” cam is astud b which is attached devoted considerable space to a description of various forms of 
to the leverc. This lever is pivoted at d and is cc ted at | °4P lathes with wire feeds and chasing apparatus, pointing 
its lower end to the link e, which is also attached to the lower | °U* a an — Pa this = er ype 4 = aes 
end of the lever f; x x are discs, which are connected together | ‘oveiing pegs Boose Gin of Amorioan dais, which ape: 4 
by a two armed casting, as shown, and which are mounted in | entirely novel construction. The author’s reference to milli 
bearings x! in the headstock 1. These discs are capable of | machines indicated the importance he attaches to this class o 
partial revolution round their centre g. Their motions are | tool, which is now in so much demand in all well-appointed shops, 
restricted, however, because to one of them is attached the | and is made in such a variety of shapes. A number of other tools 
lever f already mentioned, and they will consequently only be | under the headings epumerated were also described, and in most 
able to move to and fro in accordance with the pitch of the | cases illustrated. 


“former” cam. The cutter spindle J, which holds the cutter The author then described several hydraulic power machines, 
h, is mounted excentrically in the discs xz, and the cutter | #24 under another heading gave a description of a class of tool now 
| coming very much to the front, viz., the pneumatic. Some useful 


itself, besides revolving, is moved to and fro as the discs ra ; , i 7 

: ” | information was given as to their advantages and economy. Some 
are moved, a > resultant cam path on the “work” A’ | goores and data er in this connection showed that in drilling 
follows exact y, only on a smaller scale, the cam path on the | four times as much could be done as compared with hand drilling, 
‘former.” An adjusting handle and screw j determine the and that they effected a caving of some £50 to £75 per annum per 
‘tool, even in a comparatively small drill, A working size 


Pal 





= 





depth of cut. 


—<—<—<— 


posmaniie hammer was exhibited. The last two divisions, viz, 
ritish v. American tools and good v. cheap tools, were as interest. 
ing as any, and afforded considerable scope for the discussion which 
followed the reading of the paper. 

Under the British v. American heading the author closely com. 
pared the two makes ; and whilst he said he felt bound to give 
considerable credit to American manufacturers for their ingenious 
and well thought-out designs and well-finished machines, he also 
considered that the home products would probably excel them if 
our manufacturers cou!d see their way to discard some of their old 
patterns. ‘The author concluded this section by pointing out that 
although our markets were already encroached upon by the Ameri. 
can makers, yet the prospect of a largely increased demand for 
machinery in the near future would tend to provide business for 
makers of both countries, securing at the same time a healthy 
competition. Under the heading of good v. cheap tools the author 
expressed himself very strongly in favour of good tools, and showed 
that they were, in the long run, cheaper than the so-called cheap 
tools, although higher in the first cost. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves is aan al for the opinions of our 
corres; 





THE LIQUID AIR PROBLEM. 


Str,—In your last issue appears a letter asking for infortuation 
on = above subject, and it is, on several grounds, entitled to a 
reply. 

n the first place, the writer does an injustice, no doubt un- 
wittingly, to my apparatus, stating in his sixth paragraph that it 
requires two hours to liquefy air. He had in his mind probably « 
foreign apparatus exhibited in this country last spring, which, 
with the assistance of ice and salt for preliminary refrigeration, 
liquefied air in from two to three hours, My apparatus was shown 
on the same days liquefying air in ten minutes after the pressure 
was turned on, and an improved form has since produced liquid 
regularly in six or seven minutes, and with careful working in 4! 
minutes, without the use of ice and salt or any other auxiliary 
refrigerant, except water from the main. 

Turning to the main question raised by your correspondent as 
to the scientific paradox of the ‘‘Joule’s effect,” there is as yet no 
better or more careful mathematical discussion of this subject than 
Lord Kelvin’s now ancient papers, published as part of the collected 
writings of Sir William Thomson, under the title, if I remember 
rightly, ‘‘ On Some Thermal Effects of Fluids in Motion.” Buta 
brief examination of what ae will suffice to get rid of the 
scientific paradox by showing that the air, in expanding, does two 
considerable pieces of work. First, it displaces atmospheric air 
from the space into which it flows. Suppose air to be passing at 
the rate of three cubic feet per minute—measured at atmospheric 
pressure—through the liquefier at an entering pressure of 180 
atmospheres. In one hour, one cubic foot of high-pressure air 
will have entered, and 180 cubic feet of air at normal re wil! 
have left, pressing away, as it did so, an equal volume of the 
surrounding air. That is, one cubic foot of air will, by its ex- 
pansion, have occupied 179 additional cubic feet of space, and in 
doing so will have done work equal to lifting through 179ft. the 
atmospheric pressure on one square foot, which is more than 
2100 lb., or nearly one ton. This is external work. Secondly, it 
does internal work. Lord Kelvin has somewhere expressed the 
view that Newton's law of gravitation applies to all matter, to the 
smallest molecules as well as the largest masses, The molecules of 
a gas which is expanding to 180 times its previous volume have to 
separate themselves to more than five times their previous average 
distances apart, overcoming the force of gravitation as a man 
does in leaping from the ground. These two pieces of work, the 
external and the internal, have to be done by the gas in the 
moment of expansion, and the only energy that it bas available 
for the purpose is its own heat, of which a part disappears. This 
very broad statement, which necessarily omits all qualifying con- 
siderations, will serve to show that the subject requires the invo- 
cation of no magic at all, and of no more mystery than surrounds 
the principles of most branches of science. 

A few words will perhaps be in place on the application of liquid 
air to the production of refrigeration and of power, compared in 
the former case with ice, and in the latter with steam, the most 
favourable conditions being postulated in each case. Very sensa- 
tional statements and projects on this subject have for some time 
been published, especially in connection with Mr. Tripler, of New 
York. Small liquefiers on the self-intensive system, working with 
35-horse power, produce liquid air at a cost of about 1d. per |b. 
Mr. Tripler has had the means of constructing a large apparatus 
working with 50-horse power, and as thermo-dynamic machines 
work more efficiently on a large scale, he “— to get the lijuid 
more cheaply, but he says that it costs 10d. a gallon, which 
is ld. per pound also, The latent heat of vaporisation of 
liquid oxygen is eighty thermal units, on the Centigrade 
scale, and that of liquid air is less. The heat taken up 
by the gas after vaporisation may be set against the inevit- 
able loss by boiling away, and 80 units be taken as the cool- 
ing power of 11b. of liquid air. This is just equal to the 
cooling power of 1 Ib, of ice, the latent heat of melting ice being 
almost exactly 80 Centigrade units. Buta pound of ice at 20s. a 
ton costs little more than ,';th of a penny. To do a given amount 
of cooling, therefore, ice is often ,';th as costly as liquid air. As 
to power, in a first-class apparatus 1 lb. of coal will convert 101b. 
of water into steam, and coal at 15s, a ton costs ,',th of a penny 
per pound. One pound of steam, therefore, can be obtained for 
ydoth of a penny. But half a pound of steam has as much volume 
at atmospheric pressure as a pound of air, since liquid air, in 
volatilising only expands to a little over 800 times its volume, 
while water expands to more than 1700 times its volume. The 
equivalent, therefore, in graye and power of 1 lb. of liquid air, 
costing one penny, is half a pound of steam, costing ,J,th of a 
mnpy. 

But Mr. Tripler, it appears, has>«. discovered how to work his 
apparatus in such a way as to reduce the cost of liquid air from 
ld. per pound to nothing per pound, In other words, he makes 
3 galis., used as motive agent in an engine, condense 10 galls. in 
the liquefier coils, thus leaving a surplus of 7 galls. available for 
other uses. This method is evidently capable of indefinite exten- 
sion, and any desired quantity of liquid air can be produced for no 
cost beyond the capital outlay on the plant, and a trifle for lubri- 
cation, new brasses, and other —s details, Such a result, 
described as already obtained on a small scale in practice, is so 
remarkable that it deserves as careful consideration as the pub- 
lished details admit of, a’. 

A self-intensive apparatus is worked until 3 galls. of liquid air 
have been obtained. By this time the mass of metal in the lique- 
fying coils, as well as the walls and insulating material of the 
enon, have been well cooled down to the temperature of boiling 
liquid air, and at this temperature a very moderate pressure causes 
more air to liquefy inside the coils, {n my experience a pressure 
less than 14 atmospheres above the normal will liquefy air in tubes 
which have been raised as much as 10 deg. Cent. above the boiling 
point of air. It is easy, then, to believe that 3 galls. of liquid, put 
into an engine, may have com to a low pressure in the 
liquefying coils sufficient air to yield 10 galls of liquid, by taking 
vantage of the cold already prevailing there ; for it is this cold 
which contributes the greater part of the work of liquefying. 
The case will be made clearer by considering a parallel one. Place 
in a hot furnace a mass of copper coils contained in a casing well 
insulated with asbestos, and let all get heated through to a tem- 
perature much above the boiling point of water. The condition is 
now that of the air liquefier before work begins, Then pass 





boiling water through the tubes till they are cooled down to 
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100 deg. Cent., finally drawing the water off. The condition is 
now much like that of the liquefier after it has just produced liquid 
Then, while the tubes are at this temperature, compress 


_ into them. It is plain that a very moderate re above 
atmospheric will condense some steam to water in the tubes for a 


time. But meantime the tubes are bap. | heated both by the con- 
densation of steam and by the passage of heat from the furnace 
in spite of the insulation. Greater pressure will now be required 
to condense steam in the tubes ; and eventually, if the furnace be 
hot enough, no pressure will be able to condense steam in the tubes, 
unless water be placed outside them in the casing, to keep them 
cool, Then steam might be condensed inside the tubes at the rate 
of «lb. per minute, provided that water be allowed to keep them 
cool by boiling off in the casing outside them at the rate per 
minute of x -+ ylb., the y lb. being required to neutralise the 
heat passing through the casing from the furnace, 

So Mr. bg ae in order to get his apparatus to produce 

10 galls. of liquid air continuously, in successive periods of 
time, will have to supply, not only 3 galls. to the engine, but 
10 galls. to the liquefier outside the condensing tubes, to take up, 
while vaporising, the 8000 heat units given out by the 10 galls. 
being condensed, together with, say, 1 gall. more to neutralise the 
external heat. He will thus obtain 10 galls. of liquid—without 
any surplus by the expenditure of 10 and 4 galls.; and the 
humble steam engine, though deposed from its pride of place, will 
still have useful ancillary functions in supplying those extra 4 galls. 
required, as well as in doing the work that is expected to be done 
by the surplus 7 galls, of liquid air. 
In the eo ay ig of an experiment that was not carried on 
long enough Mr, Tripler has overlooked the advantage that he 
had in starting with an apparatus already well cooled down, 
and the ity of constantly maintaining that condition. Had 
Mr. Tripler’s interpretation nm correct, it would be possible, 
after once reaching liquid air temperature, to continue getting 
liquid by supplying air at low pressure from the original engine 
and compressor, instead of using liquid air in an auxiliary engine 
to do just that work. But Mr. Tripler’s experience must have 
taught him that up to about 200 atmospheres the efficiency of the 
apparatus increases with the pressure ee, ny and that when 
the higher pressure falls below 60 atmospheres liquefaction soon 
ceases. The question will suggest itself, could a man who has 
accomplished what Mr. big se pees make such a gross and obvious 
mistake! The question is met by looking to see whether he 
has made similar mistakes before. His work, with the self-inten- 
sive apparatus, was first heard of nearly two years after the way 
to make that apparatus had been published and fully described 
and illustrated on this side of the Atlantic. In details he had his 
choice bet my method, using free expansion with an inter- 
changer containing simple tubes with air at two pressures only, and 
another method which uses three pressures aud concentric tubes 
with annular spaces. He used the method of simple tubes and 
two pressures, but on a much larger scale with fourteen times the 
power, and so was able to make very large experiments, which 
much impress those who think more of imitation on a large scale 
with ample means than of original design on a small scale under 
great difficulties. He himself is said to describe his apparatus as 
the independent development of ideas worked at for many years 
and described in patents of long standing. Attention was called 
in this country about a year ago to one of these patents, No, 4210, 
1893, British, which was described as an exact counterpart of the 
modern self-intensive air liquefier. At a meeting of the Society 
of Chemical Industry, on May 2nd, 1898, I exhibited an exact copy 
of the drawing with Mr. Tripler’s patent, and criticised the inven- 
tion, showing (1) that it involved such a gross fallacy that if an 
apparatus of such a kind were constructed and set to work, the 
refrigerator (!) would heat the circulating gas instead of cooling it ; 
(2) that Mr, Tripler himself in the text said that the way to 
liquefy a gas with his apparatus was to begin by pouring into it 
some colder liquid! Those who had brought forward Mr. Tripler’s 
patent, as well as many gentlemen of — scientific eminence, 
were present, but nobody ventured, with Mr. Tripler’s drawing on 
the wall in front of him, to find a word of fault with my criticism, 
or to say a word in defence of Mr. Tripler’s scheme. Now, the 
man who in a patent can commit such a fallacy as to overlook the 
heat developed by compression, can equally overlook the heat 
developed + condensation, when he is preparing a revolution in 
the means of obtaining power and refrigeration. But whereas the 
former mistake was obscurely hidden in the recesses of the Patent- 
office, the latter has been patronised in pseudo-scientific articles 
in so many popular magazines and newspapers that it would be 
hopeless to attempt to follow up all their extravagances with ex- 
posure, 

I have seen it stated that a Tripler Liquid Air Company is 
being formed in America for the production of cheap power and 
refrigeration, and I believe that is not the only one of the kind. 
Although, in these days of seeing through solid wood and convers- 
ing through an open space of thirty miles, the uninstructed may 
be excused for believing in the possibility of anything called 
scientific, | do not think there is any risk of such a company being 
floated in this country, where there is a fairly large proportion of 
well-informed scientitic papers. If many Americans lose their 
money over such projects, the responsibility will rest, not with 
myself or the — named by your correspondent, who 
have not patronised such wild schemes, but with the American 
investors themselves, who have convinced their writers and editors 
a they prefer sensational journalism to trustworthy informa- 

jon. 


34, Alfred-place, W.C., 
April 10th, 








W. Hampson, 


Sin,—I have read with great interest the account of Mr. 
Tripler’s experiments with liquid air, but I fai) to see that they 
involve any new or wonderful departure from known laws ; in fact, 
what happens is just exactly what one would expect, and the 
apparent surplus appears to be the result of a miscalculation, or 
rather a lack of any calculation at all. When we hear of a 50-horse 
power plant running for twenty minutes, we should naturally ex- 
~~ the product, if it consisted of a gallon or two of compressed 
iquid, to possess aconsiderable amount of energy. The fact is, Mr. 
Tripler uses a greater degree of compression than is actually neces- 
sary, and consequently a far greater degree of cold than that at 
which air liquefies, That this is really so is shown by the fact of 
the air freezing solid in the pipes ; it is,in fact, as if a man had 
undertaken to a water from steam, and had used so great 
a degree of cold as to produce solid ice instead of hot water. 
There is hot water and cold water, and—speaking comparatively 
—hot liquid air and cold liquid air, and if Mr. Tripler could 
measure the temperature of his first three gallons, and then that 
of the surplus ten gallons, he would find that the latter was higher 
in temperature, 


We can get a good idea of what happens in these experiments, 
by substituting steam for air, for steam is just as perfect a gas as 
is air, Imagine, then, that our atmosphere consists of steam at a 
temperature of, say, 120 deg. Cent., everything on the surface of 
the globe being of a bree og | heat ; now imagine that a 
scientist comes along, and with his 50-horse power plant produces 
one gallon of ice-cold water. Suppose this water be enclosed in a 
suitable vessel, lagged so as to keep out the heat, and that then 
the atmosphere—steam—is admitted to it in limited quantities, 
what happens ! wig, the steam condenses, and by-and-bye we 
have not one gallon, but two, only the two are higher in tempera- 
ture than the one. ‘‘ Now,” says the scientist, “ft have made two 
gallons of this wonderful liquid air out of one ; all I have to do is 
to expose it to the heat of the atmosphere, 120 der. Cent., and it 
begins to boil, ‘works an engine, and so I can go un making more 
and more, I do not think, however, that our colliery proprietors 
need sell out just yet, and when we recollect that a pound of coal 





has more energy than a pound of dynamite, it does not appear 
that our steamships will go out of fashion just yet. 
Bradford, April 10th. ALFRED HARTLEY, 





ACETYLENE VU. COAL GAS. 

Sin,—-Many gas engineers will have read most carefully your 
valuable article entitled, ‘‘The Real Value of Acetylene as an 
Illuminant,” published in your issue of the 31st ult. While many 
of the facts you bring out are not simply confined to comparisons 
between pe aoe and acetylene, yet you clearly show the advan- 
ae and disadvantages of both these illuminants. 

he conclusion you arrive at in one part of your article is as 
follows: ‘It is perfectly clear from an examination of these results 
that if people make use of the Welsbach mantle, acetylene cannot 
under any circumstances at present—it may also be added, or in 
the future—compete with coal gas as an economical illuminating 
agent, for the difference of two or three candles per 5ft. between 
London and country gas, when burnt in a luminous flame, does not 
affect the efficiency of a Welsbach light.” That this conclusion is 
the outcome of an exhaustive and scientific investigation of the 
relative merits of both illuminants is ap nt, 

Your comparisons are perfectly clear and straightforward. At 
the same time allow me to point out that, in all your calculations 
respecting the efficiency of the Welsbach burner, you have adopted 
but seventeen candles per cubic foot of gas as being the illumi- 
nating power. This, however, is the efficiency of the original burners 
issued. With the new burners—in connection with which the com- 

any last year gave a magnificent exhibition at the Niagara Hall, 
Wostaleshes, when they were favoured by a visit from H.R.H. the 
Prince of Wales—the company claimed an efficiency of twenty-five 
to thirty candles per cubic foot of gas. I do not know what their 
resent maximum claim is for their new burner, but I have obtained 
[ photometrical observations at this works an average from a 
number of tests of twenty-five candles per cubic foot. I believe, 
however, under more perfect conditions of testing than my appa- 
ratus admitted of without considerable alterations, a higher effici- 
ency is obtainable. During my tests the centre of the Welsbach 
light was a trifle higher than it should have been, which was some- 
what unfair to the burner. Personally I preferthe original burner, 
but this may be only a matter of taste. The efficiency is the main 
int, and this is undoubtedly 50 per cent higher with the new 
Sonoma than the old. Adopting twenty-five candles per cubic foot 
instead of the seventeen candles you have, would give vastly better 
results for coal gas than acetylene. 

As doubtless many of your readers have made similar tests, it 
would be very interesting to know the results of their observations. 
For lighting purposes, the ordinary C burner, as it is termed, is 
becoming enormously popular. It may be of passing interest to 

that I have fitted up several hundreds of these for public street 
lighting in this town, bs Fo are giving complete satisfaction. From 
the popularity they have secured, it seems to me not improbable 
that in a short time the whole of the town will be thus lighted. 
As you point out in your beforementioned article, the old fiat 
flame burner yields about two candles per cubic foot, but still 
there are people to be found who prefer this low efficiency with 
all its evils of improper combustion to any new method. 

You point out that ‘‘ the incandescent gas light cannot be turned 
down, and there is no practical method of producing a small flame, 
just powerful enough for halls and lobbies.” This objection and 
difficulty has partly been overcome by the manufacture of smaller 
burners, rated at }, 1}, 2, and 3 cubic feet per hour respectively. 
These varied sizes enable a consumer to provide the required 
smaller light in passages and lobbies, and has been successfully so 
used. The noteworthy feature is that whatever size is supplied, 
the lighting efficiency of twenty-five to thirty candles per cubic 
foot is still the same. This is most advantageous, and is certainly, 
as far as my experience goes, unobtainable with any other kind of 
gas burner. 

Further than this, the fact that no chimney is required with the 
new burner is a point in its favour. All the same, as I stated 
before, I much prefer the original burner, but without the by- 
pass arrangement. This yy ass speedily stops up, and is for 
many reasons undesirable. en it does not stop up, on account 
of the little flame burning continuously inside the mantle, a current 
is created, and particles of dust are thereby freely drawn into the 
mantle all the day through, thus diminishing its life. 

When the exclusive patent — which the company now hold 
have expired, mantles may be obtainable as cheaply in the United 
Kingdom as on the Continent, where the price of the mantles is 
reduced to a reasonable figure, these magnificent burners will 
probably become universally adopted by all gas consumers. It is 
only the present exorbitant prices charged by the company for the 
mantles which in my opinion restricts and prohibits the extension 
of their splendid system. The first cost of the burner is not so 
much the hindrance as the heavy charge of maintenance inflicted 
and perpetuated by the company in the high price charged for the 
mantles, 

As you state, it is the sanitary oe “oro if not alone, 
which should be the standard for all householders, who have at 
heart the health and well-being of themselves and their families. 
This as you show is very ably safeguarded by the adoption of the 
Welsbach i d t burners, 

Undoubtedly acetylene has its proper place; which it is useless 
todeny. At the same time you demonstrate how fictitious and 
ridiculous was the original boast, that it was speedily to replace 
coal gas almost everywhere, while petroleum, candles, and such 
like were simply to vanish as fog before the sun. 

Whether it will be eventually possible to utilise acetylene for 
coal gas enrichment remains to be seen. Certainly the present 
indications look unlikely enough. One of the chief obstacles, of 
course, is the high cost of calcium carbide, At anything approach- 
ing £20 or £15 per ton, it would for coal gas enrichment be 
altogether out of the question. The preliminary promises respect- 
ing enla: processes of manufacture producing very low prices 
for carbide have yet to be fulfilled. The wonders of acetylene 
have been vigorously trumpeted, so much so that it is quite re- 
freshing to read your dispassionate statement and careful calcula- 
tions thereon. Indeed, I venture to think that your article will be 
referred to for many years to come. 

Epwarb A, HarMAN, Engineer and Manager, 

Corporation Gas Works, Huddersfield, 8th April, 1899. 











MUNICIPAL TYRANNY. 


Sir,—You have before had occasion to refer to the behaviour of 
municipalities and like bodies, when acting as trading concerns, 
Further facts demand notice. As is well known, municipalities 
may borrow money for the construction of works, and may pay the 
interest on the money so borrowed, and repay the capital itself out 
of the rates. With a view to preventing abuse of this power, it 
has been made necessary for the municipal authorities to obtain 
the sanction of the Local Government Board to the scheme, or 
schemes in hand, before the money can »e borrowed. The officials 
of the Board consider the cases on their merits and report accord- 
ingly, and on their reports depend the granting of the loan. The 
permission to borrow once given, the municipalities, ang eng they 
carry out the works in question within reasonable time, have 
matters practically in their own hands. There has been for some 

ears a growing tendency, all through the country, for municipa- 
ities to become purveyors of gas, water, electricity, &c. To do 
this they must have machinery, and accordingly they issue speciti- 
cations. The work so undertaken forms no inconsiderable part of 
the trade of the country. Those who have had any experience of 
municipal bodies know of what manner of men they, for the most 
part, consist, Good enough men some of them are, no doubt, in 
their way ; but they are, in many instances, without the qualifica- 
tions necessary to hold the positions they occupy. Many of them, 
too, are, when once in office, wiiling to do almost anything to retain 
their positions. 

The labour vote is becoming of more importance year by year, 





and there are some bodies which are even iaying themselves out 
to buy this labour vote by seeking to confer further benefits on the 
labour classes. There is also an additional power at work. Labour 
candidates themselves are frequently now-a-days elected to and 
have seats on municipal councils, The more respectable classes 
cannot be induced to come forward for election, because of those 
already in office. Itis only history repeating itself, but the effects 
of it all, while being only what was to be expected, are none the 
less grave. 

Let us for a moment consider some of these effects, and what 
they have led to. specifications for machiuery, recently 
issued by several municipal ies, have been brought under my 
notice. The catering for the ‘‘ Labour” taste is at once evident. 
They contain precisely similar clauses to those which were con- 
tained in the specification for steam floats which Messrs, Yarrows 
refused to work to, as already reported in your columns, There 
can, however, be no harm in again referring to them. It is a 
subject to which too much prominence cannot be given. 

The clauses in question have the following purport ; I purposely 
condense them, as they are too long for insertion verbatim. It is 
provided that workmen employed shall be paid in accordance with 
a fixed scale set out in a schedule attached to the specifications, 
such schedule, be it said, not corresponding by any means in all 
instances with rates of wages already paid. ‘‘ For every breach 
by the contractor of this stipulation - . . the contractor 
shall on demand pay to the Council as liquidated damage, and not 
as a penalty, the sum of £5.” In other words, all workmen of the 
same denomination, whether good or bad, are to be paid alike. 
A further clause makes it necessary for a schedule of hours of 
working to be observed. The “liquidated damage ” for infraction 
of this rule is to be ‘‘ the sum of 5s, per hour for every hour during 
which in each day, or week . . . . each such workman shall 
be employed by the contractor beyond the maximum number of 
hours stated or provided for in the said schedule.” This prohibits 
private arrang ts between master and man. Still a further 
clause provides that a ‘clearly written or printed copy” of the 
schedule of hours and rate of pay shall be hung up in the works in 
such a position that ‘‘the same may be easily read by all work- 
men.” Practically this clause says all men are equal, physically 
and mentally, and are to be told so. I will mention but one other 
clause. It is that the contractors shall, when called upon so to 
do, attend themselves before the Council, and shall ‘‘ procure the 
attendance of anyone employed by them . . . . togive such 
explanations and information with regard to the observance or non- 
observance of the stipulations + as may be required of 
him or them.” In other words, a man is not to have control of his 
own works, 

Taken shortly, these clauses mean that no longer is the trade of 
this country—at all events in some branches—to be free. If they 
are allowed to take effect there can be no other result, unless 
something be done, but that trade should eventually be alienated, 
simply because the contractors, if they are to be bound by such 
restrictions, will, in self-defence, be forced to raise the prices of 
the articles in which they deal. Foreign goods will then come in, 
and, as they will be cheaper than British-made goods, they will find 
the readier market. It will not necessarily come about all at once. 
The transition will be gradual. For this failure of trade some of 
the municipalities will be largely responsible, for the workmen will 
not submit to being paid one rate of wages for one job, and 
another for another. Hence the fictitious price of goods manufac- 
tured for municipalities becomes the price of other goods manufac- 
tured for other persons. And now we come to another side of 
affairs. These same municipalities, while providing all these 
** benevolent ” clauses for the protection of the British workman, 
do not hesitate to order machinery from abroad. One influential 
bedy, foremost among the advocates of “‘ labour clauses,” is actually 
—so I hear—obtaining cement from Belgium. I should be the very 
last even to dream of treating the British workman with injustice, 
but I feel that there is a point beyond which it is absolutely 
dangerous to go. That point has now been reached, if not gone 
beyond. The workman, pampered as he is, thirsts, and without 
Oliver’s reason, for ‘“‘more.” The present labour clauses, as 
inserted by some municipalities, largely for political reasons, pro- 
tect labour to an absurd and vexatious extent, and will, moreover, 
rebound upon themselves. The manufacturer is forced to raise 
the prices of his goods, He is debarred by these high prices from 
competing on even terms with the world at large, and yet at the 
same time he is h by competition from abroad. Can it be 
wondered at that self-respecting firms absolutely decline to have any- 
thing to do with contracts by which they would be so hampered ? 
I rejoice to hear that this is being done all round. I honour them 
for their courage, and I sincerely wish them well. Unhappily, 
however, there is a Charybdis as well as aScylla, and I am only too 
afraid that in steering clear of the Charybdis of municipal tyranny 
they may fall foul of the Scylla of foreign competition ; for, as I 
have said, the municipalties do not scruple to go outside the 
country for what they want. 

Can anything be done to supervise these municipalities ? Cannot 
some check be put upon their dealings, which in many instances 
simply form part of electioneering tactics! It has been suggested 
that beneficial results might accrue from a more stringent inspec- 
tion by the Local Government Board, which should be given 
powers to eradicate from specifications all clauses likely to interfere 
with the liberty of the subject. This, at all events, appears 
worthy of consideration. But whatever is done should be done 
quickly. Iam sure that you, on your side, will use your utmost 
endeavours to assist in averting a calamity, the consequences of 
which cannot, at present, be wholly realised. Sufficient, at all 
events, can be imagined to make every true Briton’s heart burn 
within him to do all he possibly can to shield the interests of his 
native land. AN ENGINEER, 

Westminster, April 11th. 

TURNING CRANK SHAFTS, 

Sir,—Concerning Mr. Jameson’s method for machining heavy 
crank pins, | would like to say that it seems practical to a certain 
extent, though it has many disadvantages. His idea is to abolish 
the old method, and what advantages he expects to gain by the 
substitution of his method, Iam at a loss to understand. One 
thing is quite clear, namely, that to produce at a minimum of cost 
is not the object aimed at. Neither is it his intention to improve 
the accuracy of alignment of the pin with the other part of the 
shaft. Nor yet is it to produce a cylindrically true pin, which is 
quite clear, because he recommends fin. to be left on for finishing in 
the pinning machine. Why should the pin require finishing on such 
a machine? If the pin could be, or was intended to be, finished on 
the proposed mandril, then there might be some gain, and also a 
saving in one operation. This point | should have thought would 
be one of the advantages claimed for his method. His proposal to 
carry the crank on a mandril, while turning the pin calls for great 
accuracy in setting the crank for boring the hole, which must be in 
true alignment with the ends of the shaft, and also careful measure- 
ment on the part of the workmen so that the hoie is exact size for 
a fit on the mandril. Such accuracy cannot be obtained 
without a greatly increased cost, which would be excessive compared 
with the present cost for doing the same work. I notice he 
suggests that the balancing be done on the lathe face plate, and 
the crank be driven from either couplings. Surely he never 
attempts to balance on the face plate. If he does, then it will be 
im ible for him to produce anything approaching a round pin. 
What requires balancing is not the lathe but the work, especially 
cranks. This is the secret of crank turning, As far as drivirg 
from either couplings, this may do for roughing; but should he 
attempt it for finishing, his chance of making a satisfactory job with 
an unbalanced crank would be over remote. 

I daresay there is room for further improvements on the old 
methods of machining heavy crank pins, but 1 cannot think the 
suggested method is to be commended, nor yet will it supersede the 
present — NOTLIMAH, 

Loughborough, April 10th, 
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ENGINE FOR THE COVENTRY TRAMWAYS. 


Tur above illustration represents one of the engines and 
dynamos recently delivered to the order of the New General 
Traction Company, Limited, for the new power station in 
connection with the extension of the Coventry Electric 
Tramways, the engines being made by Browett, Lindley, 
and Co., Limited, Patricroft, near Manchester, and coupled 
direct to the Westinghouse Company’s generators. 

The original power station at Foleshill, about the centre of 
the seven miles route from Coventry to Bedworth, contained 





two single-cylinder high-pressure horizontal engines, built by | 


Browett, Lindley, and Co., belted direct to two 50-kilowatt 
Westinghouse generators, these engines being for a normal 
load of 80-horse power, with loads up to 120-horse power, for 


short periods, though they have often indicated 160-horse | 
power, and have admittedly been very much overloaded on | 


account of the great success of the electric tramway in 
Coventry. 

Now that the system has been extended by the opening up 
of several long routes nearer the centre of the ancient city, a 
new power station has been built on the Stony Stanton-road, 
wherein the generating plant for the whole system will be 

laced. 
2 The plant illustrated represents the engine for one of the 
two new 100-kilowatt sets, and these are to be supplemented by 
the two original engines altered to compounds, so as to look 
exactly like the new ones. 

In the early days of electric traction in this country 
American machinery was naturally used, first, because of its 
proved suitability ; and secondly, because the pioneers of the 
trolley system in this country were all American firms, who 
came over here to start this new branch of electrical engineer- 
ing. If, then, English builders of engines were to have a chance 
of any of the orders, it would not have been wise for them to 
start suggesting their own types to firms who were wedded to 
something different, so Messrs. Browett, Lindley, and Co., 
Limited, decided to build some engines of the same general 


type, and similar to some small horizontal engines they had | 
previously built, adapting all their own usual details of con- | 
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cause the required movement. These governors can safely 
be adjusted so as to allow a momentary variation in speed of 
2 per cent., and a permanent variation between full load and 
no load of less than 1 per cent. The valves used in conjunc- 
tion with this type of governor must be balanced against 
steam pressure, as in piston valves, or carefully adjusted 
balanced slide valves. The one pin of the governor is 
lubricated by solid grease forced into the pin, and out radially 
| through holes drilled therein, by a Stauffer type of lubricator. 
The weight of the governing arm is counterbalanced partly 
by a cavity in one side of the run and partly by a counter- 
weight on the opposite side. 

The engines have cylinders 13in. and 19in. bore by 13in. 
stroke, and run at 250 revolutions per minute, with 150 Ib. 
steam, and exhausting into a vacuum, they indicate 240-horse 
power at this speed as a maximum, and 166 as a normal load. 
The piston-rod is of 4 per cent. carbon steel, forged solid with 
| the crosshead, with the jaw slotted out for brasses, and fitted 
with a top cap solidly bolted down with a broad wedge, and 
screw adjustment to take up wear of brasses. Metallic pack- 
ings are fitted to the piston-rod, and valve rod, and to the 
intermediate gland between the high-pressure and low- 
pressure cylinder ; ‘‘St. John’s” patent piston rings are used, 
which are steam expanded. Balanced flat slide valves 
mounted on one valve spindle, and under direct control of the 
governor, are employed. Massive four-part bearings are fitted 
to the crank, shaft, centrifugal oiling to crank pin, and con- 
tinuous lubrication to all other parts ; the fly-wheels, 5ft. 9in. 
diameter, weigh two tons each. Thecrank shaft is of forged 
steel, having cast iron counterweights on each crank web, of 
circular form, secured by wrought iron hoops shrunk on, turned 
and polished; crank bearings, 6in. diameter, by 14in. long; 
crank pin, 6}in. diameter, by — long. 

The whole engine is supported on a massive cast iron base 
plate planed on top and under side, and formed with a channel 
all round to catch any oil that mayrundown. Splash guards 
are provided over the cranks and baer, but these 
are not shown in the illustration. 











struction. Their first engines were adopted at Coventry in 1894, | 


and later in the Isle of Man, the Douglas Southern Tramways, in | 
It thus | 


both of which places they have given satisfaction. 
happened that the first electric tramway on the trolley system 
to be equipped with English engines was the Coventry 
installation referred to above. The great difficulty of govern- 
ing engines for this purpose, which is far more marked in 
small installations than in those of larger size, where some of 
the cars are nearly certain to be in motion, was successfully 
overcome at Coventry within the limits allowed, although it 
was common to see the ammeter register from zero to full 
load several times in a minute, but in the new engines and 
in the old plant, when compounded, the Begtrup governor will 
be used. 

The governor consists of a strong cast steel arm with a 
weight at each end, and mounted on a strong steel pivot fixed 
in the fly-wheel at a point as near as convenient to the shaft, 
but excentric of course to the same. Rigidly secured to this 
arm about its centre is the excentric, which is thus freely 
suspended, and does not touch or take any bearing on the engine 
shaft. The third and only other part of the governor is the 
usual spring, with its shackle and adjusting screw to balance 
the centrifugal force of one of the weights, which is the one 
that leads in the direction of rotation, the other, or 
inertia weight, following the centrifugal weight. The 
accuracy obtained by this very simple form of governor is 
principally due to two effects of the combination of the inertia 
and centrifugal forces as governing agents, the first being due 
to the fact that the centrifugal portion of the governor can 
be constructed, and set almost isochronous or astatic without 
hunting occurring, stability being obtained partly by the 
inertia of the mass, and partly by the peculiar path of the 
centrifagal weight, which moves rapidly back from the radial 
line. The second effect is extreme promptness of action with 
a very small change in speed, obtained by the action of the 
inertia weight, the two effects acting in harmony to produce 
the required change in the position of the centre of the 
excentrics relative to the centre of the shaft, by which the 
point of cut-off and compression is varied to suit the load. 
Owing to the fewness of parts, there being only one moving 
part on the one pin, friction is reduced to a minimum, and 
nearly all the actuating force in the governor is available to 


THE PIG IRON POSITION. 


| Tue following article from our well-informed con- 
| temporary, the Statist, will be read with interest. We 
may add that as regards the placing of orders for bridge 
work and machinery in the United States, our con- 
| temporary has not taken account of peculiar conditions 
| as to specifications, on which we commented fully in our 
| last impression :— 
| The exposition of ‘The Pig Iron Problem,” which we submitted 
on March 18th, has attracted a great deal of attention in the 
markets, and our views have received abundant confirmation from 
many persons in the trade. To some people, however, it has 
seemed inexplicable that the warrant stocks do not disappear 
altogether, in view of the fact, or assumption, that consumption 
is now in excess of production. The position is easily explained. 
Only certain classes of iron—Scotch G.M.B., ordinary Cleveland, 
and hematite—are placed on warrants. The greater portion of the 
warrant stock is in Scotch G.M.B., a quality now being made to a 
comparatively small extent, and in much less demand than 
“brands.” The quantity of G.M.B, in store in Glasgow and of 
Cleveland iron in Middlesbrough does not help the large con- 
sumers in the Midlands, who are kept in a constant state of 
anxiety lest their works should be stopped by the non-arrival of 
crude material. These consumers are said to be literally ‘‘ living 
from hand-to-mouth.” 

Reports which reach us from Staffordshire, Derbyshire, and 
Nottinghamshire are to the effect that there are absolutely no 
stocks in these producing areas, and that smelters say they can- 
not increase their output because of the high and advancing prices 
of coal and coke. And, further, the warrant market is, or 
has been until now, controlled in Glasgow, where there is a strong 
influence at work to keep down the prices of crude iron, because of 
the heavy commitments of some dealers in finished iron and steel. 
As we showed some time ago, the market is being systematically 
‘sat upon” there. The stocks are as high as they are because of 
the tremendous effort made by the “bears” to buy up all the 
unsold iron in the hands of makers, and that has all been crowded 
into store with the object of selling the visible stocks, But it will 
all have to come out again for trade purposes now that it has 
served its speculative a. And, after all, there are onl 
about 710,000 tons in all the warrant stores of Scotland, Cleveland, 














and Cumberland, including what would in other circumstances 


have been left in the hands of makers, awaiting shipment, In 
short, neither the warrant market nor the warrant stores reflect 
the real condition of pig iron at the present time. 

Last year, as we showed before, the output of the United King. 
dom was 185,958 tons less than in 1897, the short fall being chieth 
due to the miners’ strike in South Wales. That cause of decreas 
being removed, the output of 1899 ought to be greater than last year 
Whether it will be or not cannot yet be determined, but it is pro. 
bably now at its maximum. That is to say, few, if any, more furnaces 
can be blown in unless (1) prices rise very materially, (2) or coa| 
declines, which is unlikely, (3) and the supplies of iron ore become 
more abundant, 

The following is a list of all the blast furnaces in the kingdom 
showing also the number in and out of blast in 1898 on the average 


of the year :— 

District. In. Out. Total, 
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EE eee ee ee 
Durham and Northumberland .. 82 .. ll .. 43 
eee ae, ee ee 
SE 05. 90. (56. ee) .60) te Ome ee. 4 
CO ES aay ree eel ee 
Northamptonshire ... .. .. M@.. 12 .. % 
DES, nn wa. cc. ce cs 0s SO ce OP oe «88 
Notts and Leicestershire... .. .. 16 .. 38 .. WW 
rn i ae | 
Ore OOO ocwles 6s eu (EP ae OR Se oO 
OS ee ee ae oe 8 
a ae 68 


Of the unlighted furnaces, with the exception of those in South 
Wales—only kept out by the strike—and a few in England, the 
majority are of an obsolete type, and could not be worked now at 
a profit, It is, therefore, extremely improbable that the output of 
1897 will be exceeded, if even it is reached, in 1899. 

On the other hand, the consumption will not be less than at 
home, whilst the shipments abroad will certainly be greater than 
last year. As compared with March, 1898, the shipments from 
Middlesbrough alone have been about 15,000 tons more on the 
month ; whilst the Scotch shipments are up more than 5000 tons 
on the quarter. This increase is largely due, as we have already 
ae, to the falling off in exports of pig iron from America 
to Europe. It is to be remembered that not all but only a minor 
part, of the export of American pigs was to this country. The 
major portion has been to the Continent, and it is the cessation of 
this supply that is sending continental buyers to us. And 
although there have not been—as yet, at any rate—any shipments 
of English or Scotch pigs to the United States, there have been 
some sales of Scotch pigs to Canada. This is a very significant 
circumstance, for it is many a long day since Scotch pig iron was 
sent to North America at all, unless as ballast, and to be brought 
back again. It means, of course, that United States producers 
are too busy with home orders to concern themselves with foreign 
business, ey are even buying Scotch pigs to deliver against 
sales of American, 

Not much importance need be attached to the reports of the 
ay “+ of orders in America for machinery and railway material 
or Great Britain and Egypt. The placing of these orders has 
been decided by considerations of time, ourown manufacturers being 
so fully engaged that they could not promise early delivery. But 
American manufacturers are now quite as fully engaged, and are 
not so free to snap up our surplus work, oreover, prices in 
America have now shot ahead of our own, and American consumers 
are having the same trouble as British consumers with regard to 
raw material. It is said that the American make of pigs can be 
increased to 14,000,000 tons per annum without any difficulty, but 
there is a difficulty about ore. Now, last year America herself 
consumed over 12,000,000 tons of pigs, and that was before the 
present boom in iron and steel culminated. A ing that 
American smelters do turn out 14,000,000 tons this year, probably 
every ton of it will be required by American consumers. We do 
not doubt that the American capacity of production of pig iron is 
equal, and probably more than equal, to American consuming 
capacity. But it is quite possible for the consumption to run 
ahead of the production for a time, and that seems to be what is 
happening. 

Within the last five years the world’s annual production of pig 
iron has increased by over 10,000,000 tons. Yet the world’s con- 
sumption has been greater, for stocks have been reduced to a 
minimum ; indeed, it is doubtful if in the United Kingdom and 
the United States together there are more than a million tons of 
unsold pigs available for consumption. Nor must it be forgotten 
that a large portion of the warrant stocks in this country is held 
by consumers in reserve. If the consumption is to go on increasing 
this year in the ratio of the past six months, we do not see how it 
is to be supplied. 











LAUNCHES AND TRIAL TRIPS. 


MILTON ; built by, Joseph L, Thompson and Sons, Limited ; to 
the order of, Glover Bros. ; dimensions, 338ft., 44ft. 6in., 22ft. 2Zin.; 
engines, 24in., 38in., 64in., 5 42in.; constructed by, Thomas 
Richardson and Sons ; launch, March 2th, 

REMBRANDT, steel screw cattle steamer ; built by, David and 
Wm. Henderson and Co.; to the order of, Lamport and Holt ; 
dimensions, 394ft., 50ft., 30ft. 6in.; to carry, 6550 tons B.C.S.!.; 
engines, triple-expansion, 274in., 46in., 74in, by 48in., pressure 
180 lb.; fitted with Howden’s system. 

HYANTHES, spar-deck type ; built by, Bartram and Sons ; to the 
order of, K, P. Houston and Co.; dimensions, 365ft., 47ft., 
27ft. 6in,; to <_< 600 head of cattle, &c.; engines, triple- 
expansion, 26in., 434in., 72hin., by 48in., pressure 1801b.; con- 
structed by, John Dickinson and Sons, Limited ; trial trip, April 
Ist ; 14°3 knots, 

Monpbaka, steel screw steamer ; built by, Wm, Gray and (o., 
Limited ; to the order of, Seiior Ramon de la Sota, Bilbao ; dimen- 
sions, 300ft., 42ft., 20ft. 24in.; engines, triple-expansion, 23in., 
364in., 62in., by 39in., pressure 1601b,; constructed by, Central 
Marine Engines Works ; trial trip, April 5th. 

PEARETH, steel screw steamer ; built by, Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of, Beckingham 
and Co.; dimensions, 332ft., 46ft., 23ft. 4in.; engines, triple- 
expansion, 24in., 38in., 64in., by 42in., pressure 160 Ib.; con- 
structed by, Sir Christopher Furness, Westgarth, and Co., 
Limited ; trial trip, April 6th. 

SANGARA, steel screw steamer ; built by, Furness, Withy, 
and Co.; to the order of, Elder, Dempster, and Co.; dimensions, 
850ft. long; engines, triple - expansion ; constructed by, Sir 
Christopher Furness, Westgarth, and Co., Limited ; launch, April 
8th, 











Hot Bearincs,—The effect of pouring cold water over hot 
journals has been discussed a great deal, and was one of the topics 
before the Western Railway Club at its February meeting. It 
appears to be uncertain just what the effect of the cold water is, 
but several officers reported that they now insist on removing axles 
from passenger service after they have been hot enough to require 
artificial cooling. Several cases of broken axles have been traced 
to a previous excessive heating of the journals. In answer to the 
question as to the causes for hot boxes, Mr. J. N. Barr said :—‘‘! 
believe it would be a great deal harder to answer the question: 
‘ Why don’t we have more?’ When you consider the weight per 
square inch of bearing on every car running on our roads, and look 
at our mechanical appliances and find that we are carrying two or 
three times the weight per square inch it is safe to run journals on, 
and that we are making an average of 40,000 or 50,000 miles per 
car per hot journal, it seems to me that it would be a great deal 
harder question to answer if it were asked: ‘Why don’t we have 
more hot boxes than we actually have ?’”— The American Enginee' 
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IMPROVEMENTS IN MAGNETIC SPACE 
TELEGRAPHY. 


By Dr, OLiver Lopez, F.R.S:, Member. 
(Concluded fiom page 198, February 24th.) 


PART III.—DETECTORS, 

A LARGE number of devices for improving the detector of the 
fluctuating current at the receiving station were made and tried, 
and a few of them may be here described. 

Tone telephone.—-Not only was it considered desirable that the 
two circuits should be attuned to each other and to the sending 
dynamo or intermitter, but also it was thought well to make the 
receiving telephone so that it would only or chiefly respond to one 
particular note. I had found that the diaphragm of a bell tele- 
phone need not be free everywhere, except at the edges, but might 
nearly as well be fixed all over toa thin deal sound-board upon 
which the ear was directly pressed. Consequently I pro to 

use this sound-board idea for a 
tone telephone. One good form 
is represented in Fig. 1, where F 
is the tuning-fork, screwed into 
a sound-board, with its prongs 
highly magnetised, and with a 
shortiron electro-magnet between 
its prongs, round which the re- 
ceived alternating currents were 
to circulate. e whole was 
Fig. 1 ted in a pact case, in 
general appearance like a bell 
telephone, and the result was very sensitive to the proper note—dis- 
tinctly more so thanan ordinary telephone when both were in circuit. 
The ear was laid right upon the wooden end, E, which holds the stem 
of the fork ; and though, of course, the sound did not rise and decay 
quite sharply, yet signals could be clearly read, and the damping 
of the fork might be any time increased at the expense of a little 
sensitiveness whenever sharper—i.e., quicker—signals were wanted. 
Such a tone-telephone arranged on Ay = e sound-board, or with a 
resonant jar, may serve as syntonic “ call,” accurately discriminat- 
ing one station from another—Fig. 2, Another 
use for which it is convenient is to serve as 
a weak local sender for the purpose of detect- 
ing whether the — circuit is properly 
adjusted or not. Thus, for instance, suppose 
signals are ex from a distant station, 
and are not being received, it may be because 
the receiving circuit or its apparatus has gone 
out of tune a little ; so its tone can be tested 
by twitching with the fingers the tuning-fork 
of a tone telephone whoee local circuit is pro- 
perly arranged in inductive connection with the 
main receiving circuit. It gives at each twitch 
afeeble alternating current which should make 
the receiving instruments decidedly respond. 
If they do not, they must be adjusted till 5 
they do. Fig. 2 

Coherer.—Another totally different form of detector was 
suggested by the old experiment of the syntonic jars, where the 
air gap was filled by a pair of knobs in near contact, and with a 
local battery and bell—in other words, with what is now called a 
coherer circuit. So now the recviving d can be shunted 
by a coherer, and a relay worked by the signals so obtained. But 
to the sinuous disturbance of an alternator a coherer turns out 
practically insensitive ; it is to electric jerks that it responds. 
Accordingly, when the sender is of the make-and-break kind a 
coherer answers ; but when it is of the slowly alternating kind it fails, 

Coherer call.—By inserting an interruptor in "the receivi 
current so as to jerk any induced sinuous current that it may find 
there, the coherer can be made to work, and one plan of its con- 
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Fig. 3 








rent why 
ut it must 
be remembered that the interruptor must not be allowed to affect 


nections is shown in Fig. 3. It may not at first be ap 
there should be two condensers in series in this figure, 


any portion of the local battery current, or, of course, the coherer 
will respond when no signals are being sent. 

Bolometer.—A bolometric call was also tried, but, as it was not 
specially successful, the details of it will not be given. 

Vibratiny coil telephone—For the purpose of disturbing a sound- 
board, and in general of producing a mechanical effect in solids or 
liquids, as opposed to e~ it was thought probable that an iron 
diaph was not the best plan, but that the whole receiving 
coil might be mounted so as to be capable of vibration in a —— 
magnetic field. An early form of the vibrating coil telephone an 


Fig. 4 





sound-board is shown in Fig. 4, where M is a large horseshoe 
magnet with perforated pole-pieces, one of which carries a sound- 
board with a stretched wire from its middle passing _ through 
the perforations to a screw tightener, and carrying rigidly attached 
toits middle, a light fine-wire coil, matted together with shellac, and 
placed between the pole-pieces. The magnet was magnetised, not 
in the customary way, but with its adjacent ans of the same sign, 
so that the lines of force spread out through the coil, and give it 
the chance of cutting these rapidly if it moves at all axially, On 
passing full alternating currents through the coil the sound-board 
was strongly affected by its taut wire. A sub-divided iron core 
was also placed in the coil, but, whether by reason of the increased 
Tnass, or for some other reason, it did not now work so well. 














Another form was then made with a magnet specially designed as 
shown in Fig. 5, All the iron was well annealed, plenty of field 
winding put on, and the air gap was an annulus gin. broad ; no 
attempt was made to sub-divide the iron, because in this arrange- 
ment it is plain that eddy-currents are all to the good. They do 
not occur in any moving part, so the only effect is to diminish the 
impedance of the receiving coil. The coil is powerfully damped 
by the strong field, and a certain strength of field is therefore 
best. The coil was attached direct to a wooden disc, and the 
thicker this disc the higher the note to which the arrangement 
most powerfully responded, By placing the ear on the wood, the 


Fig. 5 





first instrument on this plan was exactly as sensitive as the best of 
the used patterns of teleph for instance, the Collier or the Ader 
pattern, Tambourine membranes and many other plans were tried 
for holding the coil, but the simple wooden sound-board answered 
best. The wooden disc need not be clamped at its edge. It hasa 
circular nodal line, and in three points on this coil it was some- 
times clamped so that it could vibrate freely like a circular sort of 
bharmonicon reed. Thus mounted it was very sonorous before the 





Fig. 6 

















coil was put on. The load of the coil had to be taken into 
account in finding the nodes, and they were accordingly found 
experimentally. When the plate was unloaded its 
nodal line was 0°68 of its radius, which agrees with 


greatly increased the damping, so that considered 
as a syntonic receiver it was not successful, The 
coils at this time were of copper, and heavy. Now 
they are of aluminium, and much lighter. “The pre- 
sent plan of a large soundboard, and a light coil 
rigidly attached to its middle by either a light 
wooden tripod ora light cone, was then designed 
and has not been improved upon. 

Magnifying Telephone.—Instead of using the 
vibrating coil to affect a sound-board direct, it was 
obvious that it might be used first to affect a 
microphonie contact of a local battery circuit, and 
thus cause a fluctuation in a stronger current than that induced 
from a distance, and so send on a more vigorous disturbance to 
another telephone, and thus cause a louder noise. For this 
oa ae after several microphonic transmitters had been tried, a 
erliner was ultimately chosen, and arranged as in Fig. 6. Here 
the ordinary telephones are arranged so that the disturbance can 
be heard direct without magnification and compared with the 


magnified disturbance. The telephone T, serves for both deter. | 


minations according to the key which is pushed down. The tele_ 


Fig. 7 














phone T, was a duplicate of the same make, which was instated 
into either circuit when T, was out of it, so as to keep everything 
similar. It was found during the experiments that T, was unim- 
portant: the resistance and inductance of the rest of the circuit 
were great in comparison. At this early stage, and with the 
Berliner transmitter, it was found that magnification was easy 
when tke original effect was fairly large, but that when the 
original effect was barely audible magnification became difficult, 
onl eoter very marked. In these early trials the tripod merely 
pressed against the mica disc of the transmitter; but the mica 
was now removed and a simple carbon plate substituted, against 
which the vertex of the tripod attached to the coil pressed ; but 
this was no improvement. Hitherto the coil was pressed up, 
resting on elastic pellets below, and was under conlesshie con- 





straint ; now, finally, the tri 
of the carbon plate of the 


was attached rigidly to the centre 
rliner transmitter, and the coil was 
allowed to hang freely in the magnetic air gap. This was much 


the best plan; but for tuning a — spring is still sometimes 
used to regulate the dominant pitc —* to the disc and 
coil as a vibrating system. The method of connecting the 


magnifier to the telephone listened to was usually as shown in 
Fig. 7 below. 

T is any telephone, diagrammatically indicated. M is the 
Berliner microphonic transmitter, with receiving coil hanging on 
tripod from its carbon plate. B is a battery of three storage cells ; 
and L is a self-induction coil, without iron, which carries most of 
the steady current which is necessary to the good action of a 
microphone, but diverts the jerks and fluctuations mostly through 
the telephone, which might without detriment be of high resistance. 
Someti a cond , 3, was inserted in its circuit, too, with the 
object of assisting through the telephone fluctuations of definit 
pitch. A transformer could be used instead of the seif-induction 
shunt, but the advantage of a transformer is more felt on long 











lines ; for a compact apparatus it serves, too, but it wastes more 
power than the Lshunt. The arrangement shown in Fig. 8 was 
| tried as receiver at my house of the signals sent from college, two 
| miles away. 

A is the cable once round the garden, connected to the thick wind- 
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ing of a hedgehog transformer H. Its thin winding is connected 
to the fine wire suspended coil of the first magnifying telephone I. 
The currents from its transmitter, M,, are taken to the tine wire 
coil of the next magnifier, II., shunted by the low-resistance self- 
induction coil L. III. is the final telephone of the series, viz., an 
ordinary Western electric loud speaker—2 ohms—in series with the 
transmitter Mj. Under these circumstances the signals could be 
heard with the ear 2in. from the funnel of III. But the hedgehog 
wasted a lot of power ; its volume of iron being considerable, and 
the hysteresis and eddy losses at high frequency being very marked. 
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theory. The loading, however, spoiled all this, and | 


An improved arrangement coasisted in interposing a 20-microfarad 
| condenser—the est tien available. This was not enough to 
| tune up the circuit, cx -ept where the thin wire circuit of the 
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Fig. 10 
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| hedgehog was enclosed. So the plan shown in Fig. 9 was adopted, 
and was a decided improvement 

M Cis the magnifying arrangement, as before. H is the thick 
| wire of the hedgehog, inserted merely as extra self-induction. S 
| is a condenser having a capacity of 20 or 21, or sometimes as much 
| as 24, microfarads —a small plug condenser being added in parallel 
| to vary and improve the tuning. Thus the note was enhanced by 
resonance, and the signals became almost loud. The tuning at 
the college end happened, however, on this particular occasion to 
be rather poor. 

This must serve as a sample of a great number of experiments 
made with all maaner of condensers and different notes, an especial 
amount of variation being practised at the sending end. It is to 
be remarked that fine-wire coils to the telephones are by no :neans 
| the best for this particular purpose, and afterwards ribbon coils of 
| thin aluminium strip were used instead. Transformers and L 

shunts could then be dispensed with, but small] telephonic trans- 
formers are still usually employed, to prevent the constraint 
exerted on the hanging coil by a steady current passing through it. 
Small transformers do not waste much, and a little waste of power 

















| matters nothing where there is a local battery. ‘lhe Berliner or 
| such like granular transmitters, though serving well to magnify 
| an already audible current, do not serve to pick up and magnify 
| an inaudible one. For this purpose a better and more precise 
| apparatus has to be constructed, viz., the reed or the tuning-fork 
| magnifying telephone with only a single pair of carbon contacts. 
' This is shown in Fig. 10, and its essence is that the coil is hung to 
| a reed or fork or vibrator of definite pitch, and carries also a 
pellet of carbon which presses lightly upward on 
another fixed pellet, thereby constituting a single- 
contact microphone. Such an arrangement, as is 
well known, is et sensitive to utterly im- 
perceptible mechanical disturbances, and the mi- 
nutest fluctuations of current now passing through 
the hanging coil give ultramicroscopic tremors sufti- 
cient to vary the resistance of the lightcarbon contact 
rceptibly ; the energy of asingle-cell local battery 

| re thus brought into action, enough energy is im - 
parted to disturb through another hanging coil one of the ordinary 
ular transmitters, which then passes onastronger current to the 
oud speaker, or the ‘‘call.” Orit may be that two reed magnifiers 
in series are desirable, when the received current is exceedingly 
faint. The single-point magnifiers do not carry big currents, and 
they require delicate, though easy, adjustment ; but when properly 
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made and adjusted they work extremely well with pure tones. 
The of mgs microphones work better for articulate speech 
as is well known. The magnifying transmitter is shown in Fig. 11. 
ee carbon best for these single contacts, and I am in- 
debted to Mr. Swan, to Le Carbone, and to Mr. Acheson for several 
specimens of soft carbon, which answer much better than the 
harder arc lamp variety. 

The last telephone of the series has been so far represented as one 


be allowed to settle for six months, After that about a year will 
be taken up in the building of the concrete superstructure. The 
piles used in the extension number 173, and they were from 50ft. 
to 60ft. long, and about 55,000 tons of stone have been tipped out- 
side and inside them. It will be remembered that the extension is 
intended to increase the natural scour in the harbour by 
reducing the width of the Bluff Channel from 800ft. to 600ft. For 
this purpose the pier is given a sharp curve inwards from the bay, 
a dist of 195ft. At present dredging is answering admirably 





of ordinary pattern, but it is obvious that the vibrating coil attached 
to a wooden sound-board may be employed—Fig. 12 ; and, further, 
that such sound-board telephone may have an application to the 
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human voice and the acoustics of buildings. It is also manifest 
that when the vibrations are magnified they may be used to work 
a relay and ring a bell, or actuate a Morse instrument, or anythi 
else, just as in the phonoporic receiver, forinstance. I am indebte 
to Mr. Langdon Davies for the loan of one of his phonoporic receivers. 
The er arrangement that we at present prefer is a coil 
telephone of the tuning-fork pattern, so that—if protected from 
mechanical shaking—it shall only respond to a definite note, and 
not to casual currents in the line. The light coil hangs to the limb 
of a large tuning-fork, and on this or on the other limb is a light 
metallic contact which dances when the limb vibrates, thereby 
practically breaking a local relay cicuit and letting its tongue fly 
over, so as to close a bell circuit. A diagram is hardly necessary, 
but here it is :— : 


Fig. 13 


























C is the last of the series of the suspended magnifying telephone 
coils. Fisatuning-fork on firmstand. K is also rigidly supported, 
and carries a thumb screw for adjustment of spring. P isa 
platinum stud contact carried by a very light spring ; and this forms 
part of the local polarised relay circuit. R, which rings a bell in 
the very ordinary way in any office where calling up is desired. 
It may be thought that a light coil is hardly competent to shake 
appreciably the massive steel limbs of a tuning-fork ; but when it 
is isochronously attuned to the pulsations of the received disturb- 
ance, a tuning-fork is wonderfully sensitive—even to aérial vibra- 
tions, as is well known in any ordinary resonance experiment—and 
the fact that it is not sensitive to disturbances of idental 


to keep the harbour open to the largest vessels, and it is hoped 
that Durban will be able to revive its claims to be constituted a 
naval coaling station when this extension is completed. 

From an engineer's point of view, one of the most important 
movements in South Africa is that now proceeding in favour of 
public irrigation works. Private enterprise has done little in this 
direction so far, but there are one or two noteworthy exceptions. 
At Teseta, Cape Colony, for instance, an enterprising farmer named 
Weingarten, has built a weir across the Orange River, and is thus 
able to irrigate some 5000 to 6000 acres. He hopes to settle a few 
hundred families on the land, who should make a good living out 
of stock-breeding and fruit growing. The water is pumped by 
three centrifugal pumps, with 24in. delivery pipes, driven by a 
50-horse power engine, and these will be able to distribute about 
800,000 gallons per hour. Altogether, this Teseta venture looks 
like being an encouraging example to South African agriculturists. 

The question of railway extension is now the principal topic of 
Cape Colony politics, Following up the action of its opponents, 
the present Government has promised surveys for quite a number 
of new 2ft. gauge lines. How many of these will ever be con- 
structed is a very open question, While upon the subject of 
narrow-gauge railways, I may note that it is already proposed to 
convert the Beira Railway, which was only opened last year, into 
a standard gauge. This 2ft. track has proved little better than a 
very expensive toy, and the cost of transporting heavy mining 
machinery by it has been almost prohibitive. The Cape Govern- 
ment tenders for the Caledon Railway are to be alternative for a 
light line and an ordinary line, and the Thames Ironworks Com- 
pany will proceed with the construction of the four lines for 
which they hold contracts. The new agreement is very rigorous as 
respects the completion of the lines, and if the contractors fall 
behind time the Government has power to seize the £150,000 
security and take over the work. The contract price for the 
Oudtshoorn-Klipplaats line—167 miles—has been reduced from 
£4450 per mile to £4150. Three of the lines must be completed by 
June 30th of next year, and the Mossel Bay-Oudtshoorn line 
within thirteen months later. 

The Cape Government Railway’s workshops at Uitenhage are 
now busily employed in fitting wagon stock with automatic vacuum 
brake. At present 765 men are employed in the works, and a con- 
siderable extension is contemplated. 

After the poor display of agricultural machinery at the Grahams- 
town Exhibition it is satisfactory to note that this section was a 
strong one at the recent Bloemfontein Agricultural Show. South 
African farmers have of late shown a stronger disposition to employ 
modern implements and appliances, and the trade is one well 
worth cultivating. 

Mr. T. H. Saunders, formerly head of the Cape Water-boring 
Department, has made an appeal for a thorough scientific investiga- 
tion of the conditions of underground water storage in South 
Africa. His experience leads him to believe that throughout the 
Cape Colony water can be found at a depth within 200ft. of the 
surface. The flow is only moderate—a windmil! pump will raise 
on an average 10,000 gallons per day from a 3in. borehole—but it 
is sufficient to make a very valuable reserve in the dry season. 
Mr. Saunders contends that the work of water-boring should be 
placed in the hands of properly-qualified men, and that road sur- 
veyors and bridge engineers should not be expected to take charge 
of operations requiring special hydrological experience. 

The De Beers Company’s scheme for erecting cold storage plants 
at the Cape ports is being considered by the municipalities, and 
it is probable that sites will be granted the company on favourable 
terms in Cape Town, Port Elizabeth, and East London. At the 
latter port the company also proposes to establish a dynamite 
factory. 

Some big machinery orders have been given out lately, in connec- 
tion with deep level extension on the Witwatersrand and the com- 
mencement of crushing operations on Rhodesian ——— The 
tendency to erect big crushing plants is strengthening with the 
excellent results obtained by sorting and slimes treatment, and 
several of the Rand companies, already large producers, have lately 
decided upon further additions to their batteries. The Rose Deep 
and the Lancaster West, whose annual meetings have been held 
this week, are also contemplating such extensions. 

One of the great difficulties of mining in the Transvaal has been 
the proper sanitation of the mines, upon which many thousands of 
natives are housed. Of late several of the mines have adopted 
various pneumatic systems of sewerage. At the annual meeting 
of the Ferreira Company, the chairman spoke in very warm terms 
of the Liernur system, which has been installed on the company’s 
property. It appears, however, that the plant has only been in 
use two and a-half months, and has not yet been handed over 
by the contractors, 

The Chemical and Metallurgical Society has decided to appoint 
an ind dent Expert Committee to examine into the relative 





frequency is wholly advantageous. The light trembling spring is, 
however, a isturbed by any sort of shaking, and if the relay 
is too delicately adjusted it may give spurious calls due to 
mechanical tremors. From theseit must be guarded. Continuous 
working at the subject for over a year on the part of Mr. Benjamin 
Davies and myself, with occasional aid from instrument makers, 
has naturally resulted in a mass of observations and experiments, 
What is now — is but a fragmentary selection, but the 
paper is quite long enough. 








ENGINEERING NOTES FROM SOUTH AFRICA. 


(From our own Oorrespondent.) 

THE South African Society of Electrical Engineers paid a visit 
the other day to the General Electric Power Company’s works 
just outside Johannesburg. As this plant is probably the largest 
electric installation in the world run as a purely private enter- 
prise, it is well worth inspection. Of late a large amount of extra 
work has been thrown upon the plant by the unexpectedly heavy 
flow of water in the Knight’s Deep shafts, where electric pumps 
of 500,000 gallons daily capacity are shortly to be set to work, in 
addition to the several smaller electric pumps at present em- 
ployed. The General Electric Power Company has accordingly 
ordered from the Swiss firm of Brown, Boveri, and Co., a new 
three-phase generator of 500-kilowatts capacity, with a tension of 
3300 volts, and a speed of seventy-five revolutions per minute. 
Two Elwell-Parker continuous-current shunt-wound dynamos, each 
of 24 kilowatt capacity at 75 volts and 450 revolutions, serve as 
exciters, and are coupled direct to a Bumsted and Chandler high- 
speed engine of 44-horse power. The boilers for this plant are 
two of 300-horse power each. Mr. A. W. K. Pierce, the manager 
of the works, is entitled to credit for the example he has set other 
power users in South Africa of employing white men for the 
actual work of stoking. The result of this innovation has been 
a considerable reduction in the consumption of fuel, increased 
— of steam pressure, and better working of the whole 
P 

The Transvaal Railway Company has accepted a tender for 950 
miles of 7ft. iron poles and wire for fencing its system. e@ con- 


tract price of this material, delivered in Pretoria, is £50,000. 

It has taken seven and a-half months to complete the stagin 
for the 705ft. extension of the North Pier at Durban, recommende: 
by Sir Charles Hartley. 
quired for filling up 


Another four or five months will be re- 
e foundations with stone, and then this will 





merits of the Siemens-Halske electrical precipitation process for 
cyaniding, and the Betty zinc precipitation process. 

When one considers the mechanical deficiencies of the stamp- 
mill, and its heavy cost, it certainly seems a eurious fact in engi- 
neering it ony | remain the one method of reduction applied 
to every class of gold ore, At the Luipaard’s Vlei Estate mine 
attempts have been made to break away from this mining conven- 
tion by establishing a system of direct treatment consisting of dry 
crushing by rolls or rotary mills and cyaniding of the product. 
Elaborate returns of the results obtained from this process during 
a period of eleven months have now been published by the man- 
agement of the mine. They show an average extraction of 82°3 
per cent., and it is claimed that the fi obtained repre- 
sent a far more efficient and economical method of dealing 
with a 6 dwt. pyritic ore than could possibly be obtained by the 
combination of stamp battery, plate amalgamation, and of separate 
tailings and slimes treatment by cyanide, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tue Birmingham ironmasters’ quarterly meeting was held this 
—Thursday—afterncon, and there was an unusually good 
attendance, the reality of the trade revival through which the 
country is passing at the present time being moreover very 
satisfactorily demonstrated by the general tone of the gathering. 
Buyers and sellers came as usual from all parts—north, south, 
east, and west—from Scotland, Middlesbrough, Lancashire, 
South Wales, London, and elsewhere ; and altogether the meeting 
was one of the most ecouraging that has been experienced for 
several years past, 

The meeting was distinguished by an advance in marked bars of 
10s. per ton, thus raising the basis price of the list houses to 
£8 ids. Circulars announcing the advance had been received a 
day or two previously by customers from N. Hingley and Sons, 
Limited, of Netherton Ironworks, near Dudley, and other list 
houses. William Barrows and Sons, of the Bloomfield Ironworks, 
Md apply their advance to their B.B.H. crown iron, making 
B.H.H. crown bars £8 10s., and B.B,H. Bloomfield plates 
£9 10s. at these works, — to their usual extras and to the 
approval of specifications, advance applies also to the crown 





IB. 1 iron of John Pageel and Sons, Limited, Golds-hil| 
Ironworks, West Bromwich, and to the iron of other ‘‘list” houses, 
The Earl of Dudley’s Round Oak Works, Limited, Brierley Hill, 
announce that the advance makes their L. crown W.R.O. bars 
£9 2s, 6d. per ton, and their Hurst crown bars £8 per ton at their 
works, with the usual extras as per their list. eir circular is 
— by Mr. George Hatton, managing director, 

e previous advance in marked bars took place at the October 
quarterly meeting, 1898, when by an advance of 10s. the basis 
~— became £8, and that was the first rise that had occurred since 

ecember, 1896, so that for two years all but three months they 
had stood at £7 10s, To day’s advance carries as usual a corre- 
sponding increase in the price of other kinds of iron made by the 
list houses, their plates becoming £9 9s. to £10 10s., sheets £9 10s, 
to £11, and hoops £9 to £10 10s., according to brand. 

To-day’s advance will have a icularly good effect upon the 
export trade, both colonial and foreign, as showing oversea buyers 
that the tage revival is likely to continue, since an advance of 
Staffordshire marked bars is always regarded PY buyers abroad 
as a very definite and correct index of the state of the English iron 


market. 

The Ear! of Dudley’s leading descriptions of iron now become— 
Hurst crown ; Hurst crown best, £8 10s.; Hurst crown 
double best, £9; L crown W.R.O., £9 2s, 6d.; ditto best, £10 10s, ; 
ditto best best, £12; ditto treble best, £14. Angles are 5s, per 
ton extra, and tees 15s, per ton extra. 

The new prices of John Bradley and Co., of the Stourbridge 
Ironworks, become as follows for the respective brands:—J, 
Bradley and Co, bars, £9; hoops, £9 10s,; crown S.C. bars, £10 ; 
hoops, £11 10s.; crown S.C. best best scrap bars, £12 10s.; hoops, 
£13 10s.; L circle charcoal bars, £15 10s.; hoops £1610s. Delivery 
at their works, 

The new quotation of Philip Williams and Sons, of the Wednes. 
bury Oak Ironworks Tipton, include the following :—Mitre bars, 
Sin. round or square, to 3in., or flats, lin. by gin. to 6in. by lin., 
£8 10s.; ditto, 4in. or yin. round or square, or flats Jin. or lin. by 
fin. also £8 10s. Angle iron not exceeding 8 united inches, £0, 

est iron, 20s. per ton extra. Bars cut to exact lengths, 5s, per 
ton extra. Mitre aye bars, £9. 

To-day’s rise in list iron follows the advance which was declared 
in unmarked bars last Thursday of 5s. per ton, thus bringing them 
up to £7 as the Unmarked Bar Association’s official quotation, For 
a long time past it has been considered likely that when un- 
marked bars touched £7, marked bars would go up to 
£8 10s., and this has now proved to be the case ; but the wisdom 
of last week’s advance by the unmarked bar people is being a good 
deal questioned in some quarters, on the ground that, as I stated 
last week, underselling in unmarked bars is going on to a consider- 
able extent. Until last week’s advance, unmarked bars have stood 
since January at £6 15s, Six months ago, October, 1898, they 
were £6 10s., but at the April quarterly we of 1898 they were 
only commanding £5 15s, to £6. This shows they have improved 
5s. on the quarter, 103. on six months ago, and as much as 25s, on 
this time last year, a state of things which impressively indicates 
the manner in which trade has revived. 

Plain black sheets, doubles, were quoted this afternoon £7 5s. to 
£7 10s., which is an improvement of 12s, 6d., or 15s. on the past 
six months, and 22s, 6d. or 25s. upon this time ayearago. Indeed, 
these prices have at no time been better since October, 1895. 
Galvanised corrugated sheets at £10 15s, to £11—doubles—repre- 
sent an improvement of more per ton on the year. In 
all the foregoing descriptions of iron, both branded and ordinary, 
a good business was this afternoon transacted, the lots sold being 
in many cases heavier than for several years past. 

Steel was in large sale this afternoon, mainly for engineering 
purposes, The soft steel or ingot iron made at the Staffordshire 
Steel and Ingot Ironworks—brand ‘‘ 8. 8, and I. I, Co., Limited, 
Springvale’—was quoted by Sir Alfred Hickman, Limited, as 
follows:—Plates, £7 15s. to £8 5s.; angles, £6 15s. to £7 ; tees, £7 
to £7 5s,; flats, £6 17s. 6d. to £7 5s.; rounds, £7 to £8; 
Channels, £7 ; girders, £6 15s., f.o.t. their works, cash on 10th of 
month following date of invoice, less 24 per cent. discount. 

Pig iron was also in excellent request, and a big business was 
done ; though in some cases producers could not guarantee deliveries 
under five or six weeks, being already well off for work. To- 
day’s prices of Staffordshire and Midland pig iron may be said to be 
an improvement of about 2s, on the quarter, 5s. on the six months, 
and about 7s. on the year. Quotations this afternoon were about 
as follow :—Staffordshire cinder, 48s. to 49s.; foundry, 52s, 6d.; 
nt ege 52s. to 57s. 6d.; foundry, 57s. 6d. to 65s.; all-mine, 

9s. 6d. to 62s. 6d.; foundry, 70s. and upwards ; best all-mine, 

69s. 6d. to 723. 6d.; and cold blast, 93s. Northamptonshire forge 
was 52s, to 53s.; and Nottingham and Leicestershire sorts, 52s. 
to 


54s, 

Sir Alfred Hickman, Limited, Spring Vale Furnaces, quoted all 
mine B.F.M. forge 55s.; ditto, foundry, 57s. 6d.; hydrate, 8.V.H., 
forge, 60s.; foundry, 62s. 6d. Sellers of Northamptonshire and 
Derbyshire foundry pigs quoted to-day 56s, for No. 3 and 62s. 6d. 
for Nos. 1 and 2. Hematites were 71s, and 72s, 6d. for forge sorts 
and 73s, to 75s, for foundry. 

Messrs. J. and 8, West Bromwich, have secured the 
annual contract for cast iron pipes from Walsall Corporation ; and 
Messrs, Parsons, Brierley Hill, have taken one for Pwilheli Water- 
works ; and in connection with the last-named piece of work, the 
contract for large mains has been given to the Staveley Iron 
Company. 

With regard to the wrought iron tube trade, of the Midlands the 
men received last Saturday the new 2} per cent. advance in wages 
which is conceded as from April 1st to the end of 1899, thus making 
a total advance of 5 per cent, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.— A steady business comes forward in the iror 
market here, but it is exceptional where there is any actual pres- 
sure of inquiry, representatives in some instances reporting = 
ing as only very slow. In pig iron there is a moderate weight 
doing, but the position both as regards prices and briskness varies 
considerably. Makers and manufacturers, on the one hand, 
generally report more inquiry than they are able to entertain, and, 
as a result, are for the most part steadily hardening up in prices. 
On the other hand, in the open market there is an under-current of 
weakness—which under the conditions at present prevailing seems 
to be almost unaccountable—and merchants are prepared to book 
over the second half of next year at under current rates. 

During the past week both local and district makers have 
further advanced their list quotations, Lancashire makers a 
put up their prices 1s, 6d., whilst Lincolnshire makers have rai 
their minimum basis 6d. per ton, and there has been a corre- 
yew hardening in Derbyshire brands. Delivered Manchester 

istrict, foundry Lancashire is now quoted 57s, less 24 ; Lincoln- 
shire, 53s. 6d. to 54s.; and Derbyshire, about 55s. net cash, with 
forge qualities delivered Warrington quoted 54s., less 24, for 
Lancashire, and 52s, 2d. net cash for Lincolnshire. 

I may add that there is a very e continental demand _ for 
Lincolnshire basic iron, one firm reporting that they have received 
inquiries for 50,000 tons, which they cannot pom entertain, as 
they are already fully sold over the remainder of the year. 
Middlesbrough iron remains not more than about steady at recent 
quotations, foundry brands, delivered by rail Manchester, ranging 
from 56s. 7d. and 56s. 10d. to 57s, 4d. net cash, with speci 

reels to be bought at the Manchester docks at about 54s. net. 

otch iron is easier, and there have been ready sellers of Eglin- 
ton, Glengarnock, and Dalmellington at 58s, 6d., delivered Man- 
chester docks, For American pig. iron it is difficult to get definite 
as but odd parcels are being quoted at 55s, 6d. to 56s, at 
ocks, 
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A good inquiry comes forward for all descriptions of finished 
iron, and there is a strong upward move. In en although no 
official advance is yet announced, makers are declining to book 
new orders except at 2s. 6d, to 53. over the basis prices, Lanca- 
shire qualities averaging £6 17s, 6d. to £7, and North Stafford- 
shire £7 2s, 6d. to £7 5s.; sheets are also stronger, and can scarcely 
be quoted under £8 delivered here. For hoops lists rates have 
during the week been advanced 5s, per ton, quotations being now 
£7 53. for random, to £7 10s, for special cut lengths delivered 
Manchester district, and 2s, 6d. less for shipment. 

In the steel trade the position generally is strong at recent 
quotations, but except that hoops have been advanced 5s. there is 
no actually quotable change in list rates, and for boiler plates 
prices in some cases would seem to be rather irregular. Delivered 
Manchester district, hematites are firm at 69s. to 703., less 24 ; 
steel billets are quoted £5 2s. 6d. net; bars, £7 103, to £7 15s.; 
common steel plates, £7 15s, to £7 17s, 6d.; and boiler plates, from 
£8 10s, to £8 15s. per ton. 

The position throughout the engineering trades of the district, 
judging from the reports I receive from official sources representing 

oth the employers and the workmen, continues very satisfactory. 
The employment returns of the trade union societies show a further 
reduction in the number of out-of-work members. In the Steam 
Engi ers’ Society most of the Lancashire centres have practi- 
cally no unemployed members on benefit, whilst throughout the 
organisation the proportion is only one per cent. In the United 
Machine Workers’ Association the general average of unemployed 
members for the Lancashire district is under 14 per cent., and for 
the whole society 24 per cent. In the Blackburn, Ashton-under- 
Lyne, Lancaster, Crewe, and Wigan branches, there are no mem- 
bers on out-of-work donation, The position of engineering 
establishments remains much as previously reported, All the 
principal firms are more than fully occupied, a very large amount 
of overtime being necessary to get through with deliveries ; and 
although the pressure of orders coming forward has fallen off, the 
new work offering continues generally more than sufficient to take 
the place of what is being completed. 

A very reliable indication of the general activity throughout 
the engineering tradesis afforded by the pressure of work at establish- 
ments e ed on the manufacture of various descriptions of 
ngnete fittings, such as Penge, recorders, &c., and visiting the 
Albion Works of Messrs. W. H. Bailey and Co., Limited, Salford, 
I found this firm so exceedingly busy that a considerable extension 
of their establishment had become absolutely necessary. To meet 
their increased requirements Messrs, Bailey have purchased the 
Ellesmere Foundry, Patricroft, for the purposes of a branch works, 
where they are putting down modern labour-saving plant for 
special foundry work, and also for the manufacture of the patent 
Foster reducing valves, of which they are making a large number, 
from }in, to 18in, in diameter. This extension will enable Messrs, 
Bailey to make the whole of their castings at the branch works, 
thus affording more scope at the Albion Works for the production 
of their various specialities, in which they are exceptiunally busy. 

The Ardwick Engineering Company, of Manchester, fe just 
brought out a new design in high-speed vertical engines, specially 
adapted for blowing purposes and also for electric light require- 
ments, This engine has cylinders with 6in. by 8in. stroke, and is 
fitted with a sensitive governing arrangement. It is of exception- 
ally compact construction, and takes up very little s e 

lien received this week a circular which olents on illustra- 
tion of the keenness of American commercial enterprise. From 
this circular it aopeem that the Philadelphia C« cial M 
have opened in hester a cabinet of American manufacturers, 
which contains index cards of over two thousand of the principal 
manufacturers in the United States, representing every branch of 
industry. The firms specially selected are those interested in the 
export trade, and the cards are so arranged as to be readily 
accessible, and are to be periodically revised, 

A series of visits to works and other places of interest in the 
district is being arranged by the Council of the Manchester 
Association of Engineers for the ensuing summer months, On 
Wednesday next, by the courtesy of the Linotype Company, 
Limited, the members will visit the above firm’s works at Broad- 
heath, and I understand that an invitation has also been received 
from Messrs. Joseph Adamson and Sons to visit their works at 
Hyde, where the members will have an excellent opportunity of 
inspecting some of the latest developments in the application of 
electricity as a motive power in engineering works. An excursion 
to Bakewell], Haddon Hall, and Chatsworth, to which lady friends 
will be invited, is also in contemplation. 

At a meeting of the Manchester Geological Society held on 
Tuesday last, Mr. Joseph Dickinson, in the absence of the Presi- 
dent, occupying the chair, Mr. G. H. Morton, F.G.S., exhibited a 
new geological map of Live l, explaining in detail some of its 
special features, and Mr. W. F. Holroyd, F.G.S., read a paper 
written in conjunction with Mr. J. Barnes, F.G.S., on the influence 
of subterranean excavations in limestone areas, in which the 
authors dealt specially with the atmospheric, physiological, and 
hygienic conditions produced by these operations, the general 
results being, according to their observations, advantageous to the 
surrounding districts. 

Throughout the coal trade exceptional activity is reported, and 
the i pod for all classes of fuel for iron making, steam, and 
genera’ mgeaner ee aay oy wages is in excess of the supplies offer- 
ing in the market. For the most part, collieries have little or 
nothing to offer in steam and forge coals, beyond the requirements 
of their regular customers, whilst in engine classes of fuel there 
is a continued scarcity of supplies, many of the collieries finding 
it exceedingly difficult to keep up with deliveries on account of 
contracts, and new buyers coming on the market experience the 
utmost difficulty in placing orders even where they are prepared 
to pay special prices to secure — One reason for this extreme 
scarcity of engine fuel is that slack is now being used for a variety of 
pur where previously round coal was considered requisite, 
whilst another feature in the trade which is still further contri- 
buting in the same direction, is the increased quantity of through- 
and-through coal that is now being put on the market, a lai 
quantity being sent away for shipment, and which is nenentealllg 
lessening the bye od of slack produced. Prices of steam and 
forge coals tend to harden, good ordinary qualities fetching 9s. at 
the pit whilst for engine fuel quotations are firm at 5s. 3d. to 
5s. 6d. for common slack; 5s. 9d. to 6s. for medium, and 
63. 6s, to 6s. 9d. for best sorts, with a further premium asked 
by 2 owners in some cases where any new business is 
offered, 

















Shipping is fairly active, with ordinary steam coal steady at 
about 9s, 6d. to 9s, 9d. delivered Garston docks, and 10s, to 10s. 6d. 
at High Level, Liverpool, or Manchester Ship Canal. The short- 
ness of supplies of common round coals, and the relatively higher 
prices now obtainable for general manufacturing purposes, is 
necessarily very materially strengthening the position of colliery 
owners with regard to the prices at which they will be disposed 
to entertain the usual twelve month’s contracts for locomotive fuel 
and gas coals. One of the principal railway companies has offered 
to pay an advance of 1s, 3d. per ton over last year’s rates for 
locomotiye fuel, but the Lancashire colliery owners have held firmly to 
their decision not to contract except at an advance of 1s, 6d. per ton, 
and for the present the settlement of the principal contracts 
remains in abeyance. On coals there is a general determina- 
tion to hold out for 1s, 6d. to 2s. above last year’s prices, and as 
the quantities required by gas companies are likely to be in ex- 
cess of the supplies Lancashire colliery owners will be offering for 
contract this season, there is every probability they will be able to 
maintain the position the ag f en up. A fact, a strong com- 
bination has n formed which is acting in co-operation with 
Yorkshire with the object of keeping up the contract prices, and 
the companies will find an absence of the keen titi 


iron this week, and business is on a fairly liberal scale, but the 
warrant market has again been de by the ‘ bearing 
operations,” although the demand is brisk, and the supply is not 
over full, The e doing in Bessemer descriptions of metal is 
large on local and general steel-making account, and there are 
——— of good foreign orders coming to hand. Prices are 
steady at 593. to 61s. per ton net f.o.b., for mixed Bessemer 
numbers, and warrant iron is at 58s, 44d. net cash sellers, 58s. 4d. 
buyers. The trade doing in forge and foundry metal is small, and 
very little of this class of material is being produced. Stocks this 
week again show a slight increase to the extent of 241 tons. The 
stock in warrant stores now represents 211,045 tons, being an in- 
crease of 35,066 since Christmas. 

Iron ore is in very brisk and steady demand, and raisers find the 
market much too full of orders, good average sorts still sell at 13s. 
to 14s, ty ton net at mines, and Spanish descriptions run up to 
16s. and 17s. per ton, delivered at West Coast om 

Steel makers are very busily employed, and they report very 
full and very pressing inquiries, not only for steel rails and steel 
plates, but for practically every description of uct made in the 
district. Prices are firm pa, Berm and there are indications 
that the busy trade now experienced will continue for a long time 
to come, 

There is nothing new to notein the shipbuilding and marine 
engineering trade, except the trial trip of the s.s, Sokota, of the 
West African line, this week. She left w on Friday, and after 
highly successful trials in the Irish Sea, arrived in the Mersey on 
Saturday. A sister ship will be launched at Barrow on the 
25th inst, 

The coal trade is active, and prices are firm. Coke is scarce, 
and the shortage in supplies is inning to restrict the make of 
the furnaces, 

Shipping at West Coast ports is busier than of late. Last week’s 
exports of pig iron were 9478 tons, and of steel 9766 tons, as com- 
pared with 4456 tons of pig iron and 14,569 tons of steel in the 
corresponding week of last year, showing an increase of 5022 tons 
of pig iron and a decrease of 4803 tons of steel. The aggregate 
for the year shows 122,271 tons of pig iron and 132,054: tons of 
steel, as compared with 133,813 tons of pig iron and 156,694 tons 
of steel in the corresponding period of last year, showing a decrease 
of 11,542 tons of pig iron and 24,640 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE chief feature of the Yorkshire coal trade since last report 
has been an exceptionally brisk demand for all classes of fuel, the 
demand having been accentuated by the holidays. Several of the 
colliery proprietors were anxious to resume work on Easter Monday, 
and others would have been glad to have commenced on Tuesday, but 
the majority of firms did not attempt r ption of busi until 
Wednesday morning. Since then work has been very active, the 
call for coal being considerably in excess of the supply. The 
advance to the miners under the arrangement recently arrived at 
will begin this week in all coal mines on making-up day. In house- 
hold qualities of coal London has ordered to an abnormal extent, 
with the result of adding more firmness t> the market. Best Silk- 
stones are now quoted 10s, 6d. to lls. 6d. per ton; ordinary from 
8s. 6d. per ton; Barnsley house, 9s. 6d. to 10s. 6d. per ton; 
seconds from 8s. per ton. Insteam coal the railway companies are 
making full demands, and with the export trade exceeding last 
year’s average, and stocks smaller than usnal, the prices take an 
upward trend. Barnsley hards are 83, 6d. and 9s, 6d. per ton, and 
occasionally 10s. per ton; seconds from 7s. 9d. per ton. Engine 
fuel of all descriptions is in brisk demand, and slack is further 
improved by the quantities required for coking purposes. Nuts 
are at 6s. 9d. to 7s. 9d. per ton; screened slack from 5s. 6d. per 
ton ; pit slack from 3s. per ton. 

An increase is reported in the output of coke, but values remain 
as before. Best washed coke 12s. to 13s. per ton; ordinary 10s. 
6d. to 11s. 6d. per ton. 

During March last there was sent to Hull a total of 258,176 tons 
of coal, as compared with 191,152 tons forwarded in March, 1898, 
being equivalent to an increase of 35 per cent. For the quarter 
the weight was 659,344 tons, an increase of 15°13 per cent. over 
the corresponding quarter of last year. To foreign countries was 
exported a weight of 82,239 tons of coal last month, or 25:2 per 
cent, more than in March of 1898, For the three months the total 
was 247,334 tons, an increase of 47°10 per cent. The effects of the 
Welsh strike have now been entirely overcome. Such markets as 
Africa, Bermudas, Malta, Portugal, Roumania, and Turkey, which 
figured largely in the returns last year, have taken practically 
nothing this year. The increase is thus due to ex ion of trade 
with the markets regularly receiving suppliesfrom Hull. Increases 
were shown by South America, France, Germany, North Russia, 
Norway, Sweden, Holland, and Egypt. The West Yorkshire 
collieries again exhibit an improvement, eleven of the largest 
contributors showing an increase of 65 per cent., whilst eleven of 
the largest South Yorkshire collieries exhibit an increase of 12°5 

r cent, 

PeThe foreign trade in hardware for the month was 132,606, as 
compared with £133,995 in March, 1898, and for the three months 
£361,243, against £355,043 for the first quarter of 1898. The 
foreign trade in cutlery during March amounted to £44,094, against 
£42,997, for the three months, £133,670, against £135,341. 

In steel unwrought the exports in March reached a value of 
£252,973, against £245,068 for March, 1898. The increasing 
markets were Sweden and Norway, Germany, France, United 
States of America, and Australasia. were shown by 
Russia, Denmark, Holland, British East Indies, and Canada. 

In the present animated condition of the heavy trades there was 
an unusual desire to nse A a and such works - 
suspended operations utilised the time for carrying out repairs an 
preening for resuming work. The activity already reported in 
armour, marine forgings, ordnance, military material, and kindred 
departments is fully maintained. Large orders are in the market 
for Russia, China, Japan, and other countries, and wherever they 
are placed no small part of the work will no doubt come to Sheffield. 
Finished material is in increasing request, the second quarter hav- 
ing opened promisingly. West Coast hematites are at 69s. to 70s. 

r ton; East Coast ditto, 68s. to 69s,; Lincolnshire No. 3 foundry, 

s. to 51s.; forge ditto, 49s. to 50s.; Derbyshire No. 3 foundry, 
50s. to 51s.; forge ditto, 49s, to 49s. 6d.; bars, £7 to £7 5s.; sheets, 
£8 to £8 5s. per ton. 

In the lighter trades better business is reported with South 
America and South Africa, as well as with Australia. It is note- 
worthy, however, that the demand is mainly for secondary qualities, 
the best description of goods being but languidly called for. The 
orders coming in from London and other merchants point to there 
having been a very good Easter trade, but business on the whole, 
both in cutlery and in plated goods, is not so brisk as could be 
wished, 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


THOUGH business must this week be still described as quiet, yet 
a better tone is manifested all round than was reported before the 
holidays, and consumers are more disposed to buy, ignoring 
ractically for the present the fluctuations in the warrant market, 
it being apparent that the movements are not caused by any 
changes in the condition or prospects of the iron and steel 
industries, but are due entirely to the manipulations of the 
a The ups and downs in prices of warrants are not at 
1 reflected in the quotations for makers’ iron, and the situation 





bes in previous years has had so much effect in cutting down 
rices, 
Barrow, & very firm tone is shown by makers of hematite pig 





continues as good as ever for the producers of Pig. iron, whose 
stocks are well nigh exhausted. Though the spring shipping season 
hasbeen so recently entered upon, consumption locally is very 


| £6 7s. 





heavy, and promises to keep so for the remainder of the year at 
any rate, and exports are extraordinarily brisk. There is no 
—— to sell, but, on the contrary, the pressure is to buy, and it 
as become a difficult task to purchase pig iron for early delivery ; 
in fact, some of the leading makers are not in a position to sell for 
delivery prior to June or even July. On account of the scarcity 
of pig iron, there is every reason to believe that there will be heavy 
withdrawals from Connal’s public warrant stores during the next 
few months ; indeed, it is rather a matter of surprise that the 
depletion has not already commenced, taking into account the 
e shipments, and the small stocks in makers’ hands. 
he production of pig iron in this district during and since the 
Easter holidays has been reduced, and the average quality made 
has a off. This has been due to the scarcity of 
coke, which compelled some of the makers to put furnaces on 
slack blast. For some time the supply of coke , co hardly been 
equal to the requirements, and during the holidays, when the 
production at the collieries ceased, all that was in stock at the pits 
and the furnaces was used up. An effort is being made to increase 
the production of coke, but that is rather difficult, as suitable coal 
is not easily obtainable in greater quantities than at present. It 
must be remembered that, not only is more coke being consumed 
at the furnaces, but more is also being shipped. Producers are 
ag rd 20s. to 22s. per ton f.o.b. for foundry coke, and the average 
or blast furnace coke is at least 16s. 6d. per ton at the furnaces 
in this district, This price means an increase in the cost of pro- 
duction of pig iron, which cost is also enhanced by the additions 
which have been made to the wages of blast furnacemen and iron- 
stone miners, as well as to the railway rates for ironmaking 
materials, which in this district vary according to the prices 
realised for No. 3 Cleveland pig iron. 

Makers generally this week have adhered to 48s. 6d. per ton 
as the price for prompt f.o.b. deliveries of No. 3 Cleveland G.M.B. 
pig iron, but a few makers and merchants have sold at 48s, 3d., 
though only very small lots could be supplied at this figure. Pro- 
ducers are not prepared to sell forward at anything under 48s. 6d., 
and the leading firms hold off for 493. No. 1 is maintained at 
50s. The lower qualities have been entirely unaffected by any of 
the fluctuations in warrants ; No. 4 foundry is at 48s.; grey forge 
at 47s.; and mottled and white at 46s. 6d. per ton. 

Producers of hematite ay bee in this district are generally 
doing well, and are securing better prices than their competitors 
on the West Coast, their position being better, as they have not 
to reckon with anything epee large a stock in the warrant stores, 
in fact, the amount of hematite in store in this district is not a 
seventh of what it is in Cumberland and Lancashire, and, what is 
more, the stock here is in two or three hands only. Mixed num- 
bers of East Coast hematite pig iron are quoted at 60s. 6d. per ton, 
and it is not easy to get any at less from makers, though some 
small lots at 603s. have been sold. Rubio ore is slightly easier 
in price, owing to lower freights, and sales at 15s. 3d. per ton 
delivered at wharf on Tees or Tyne has been accepted. 

The exports of pig iron from the Cleveland district are very 
satisfactory this month ; they have reached 51,783 tons, as com- 
pared with 32,093 tons last month, and 42,616 tons in April, 1898, 
to 12th. The stock of Cleveland pig iron in Connal’s on Wednes- 
day night was 154,616 tons, an increase for the month of 1616 tons ; 
of hematite pig iron the stock was 28,633 tons, decrease for 
month 1075 tons. 

The accountants have reported officially that the average price 
realised for the No. 3 Cleveland pig iron delivered during the 
first quarter of this year was 44s, 10°08d. per ton, this being 
2s, 4°87d. per ton more than in the previous quarter, Thus there 
has been a rise of nearly 4s, 7d. per ton during the last half-year, 
and the price is now in excess of anything that has been reali 
since 1890, The above is a very fair figure, when it is taken into 
account that in December many of the producers sold No. 3 for 
delivery over the first quarter at 45s. In accordance with the 
sliding scale the wages of blast furnacemen have been raised 3 per 
cent., and the railway rates for iron-making materials have been 
put up 2 per cent, 

In November last the wages of Cleveland ironstone miners were 
advanced 3? per cent., to continue in force till the end of March. 
Before the close of the latter month the miners applied for a 
further advance, and the employers offered them 34 per cent. more. 
With this, however, the men would not be content, and they in- 
structed their executive to press for 74 per cent. at least, some 
lodges wanting 10 per cent. The employers on Monday at a con- 
ference with the men’s delegates offered 6} per cent., on condition 
that the men withdrew a number of special claims which they had 

ut in, and on condition that the offer is accepted by next Monday. 
men’s representatives intimated that they would advise the 
lodges to accept this offer. 

A marked improvement is reported in the steel rail trade, and 
considerable inquiry from abroad has been received, this having 
resulted in some good orders being placed. There has for some 
time been a lull in the demand for rails, and orders at the works 
weregetting short, but the order books are being quickly replenished, 
and a more favourable time is promised. The price of heavy steel 
rails has been advanced to £5 per ton net at works, a rise of 2s. 6d. 
this week and of 7s. 6d. this year. Iron ship plates have also been 
put up 2s. 6d., as well as steel boiler plates, supplies of which it is 
rather difficult to get. Iron ship plates are quoted at £6 17s. 6d., 
and steel boiler plates at £8 5s.; in fact, there are some manu- 
facturers who are backward about taking £8103. Steel ship plates 
are maintained at £7 2s. 6d. per ton, and business in them seems 
to be well assured for this year, though the probabilities are that 
there will be a lull further on, seeing that there has been a con- 
siderable slackening off in the orders for new vesse!s of late. 
Steel ship angles can be bought at £6 15s.; iron ship angles, at 
6d.; packing iron, at £5 103.; steel sheets, at £8 5s.; com- 
mon iron bars, at £6 7s. 6d., all less 24 per cent., f.o.t. At the 
Bowesfield Steel Works, Stockton, where the chief manufacture is 
that of sheets, the output is to be augmented by about 200 tons 
per week, and additional sets of rolls are at once to be put 
down, while the galvanising plant is also to be enlarged. 

Work is very brisk at the shipbuilding yards, but the fact is not 
to be disputed that there has been a marked lull of late in the 
distribution of further orders for new steamers, which leads people 
to anticipate quieter times next year in this industry, and in 
certain branches of the iron and steel trades in consequence. The 
cause of this lull is, in the first place, the drop in freights, and in 
the next the enormous increase in the prices quoted by shipbuilders, 
The latter generally ask 50 per cent. more than they did three or 
four years ago, and even if freights were maintained, it would be 
rather difficult to make the dearer vessels pay, and it will not be 
easy to compete with the lower-priced vessels. As showing how 
the prices for vessels have gone up, it may be said that a Tees-side 
shipbuilder, who two years ago built a steamer for £26,800, the 
other day quoted £38,000 for constructing in all respects a similar 
vessel, It must be borne in mind that the builder has a good 
deal more to pay for materials as well as labour, The shipowner 
likewise has to pay more for his coal and labour, so that consider- 
ably increased freights should be realised to cover this, There 
have been advances in freights, but not enough to cover the greater 
expenses of the shipowner, and thus the ordering of new steamers 
has slackened very perceptibly. 

The engineering industry continues brisk, but as in shi ge 
new orders are not so readily obtainable as heretofore, The North- 
Eastern Railway Company have bought the Slooperdale estate near 
their North Road Locomotive Works at Darli p, and will pro- 
ceed to extend those works. Mr. Robert Stirling, who has been 
works manager of the North-Eastern Railway Company’s loco- 
motive shops at Gateshead, is retiring from that position. He is 
ason of the late Mr. Patrick Stirling, the locomotive engineer 
of the Great Northern Railway. It is intended that the first sod 
of the new railway to be constructed on the north bank of the 
Tees shall be cut by Sir Joseph Pease, Bart., M.P., the chairman 
of the North-Eastern Railway Company, and also of the Tees Con- 
servancy Commissioners, on Friday, June 2nd. 
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Mr. Luke Fenwick, of Newport, Middlesbrough, has been elected 
secretary of the Cleveland Blast Furnacemen’s Soe tion, in place 
of the late Mr. Thomas Carlton. 

At the St. Bede Works, Tyne Dock, of the Fownes Forge and 
Engineering Co., the first steam hammer erected there was started 
by Mrs. Fownes, who also cpened the machine shop. The new 
works, which stand on the ground formerly occupied by the 
Bede Chemical Company, occupy an area of 25 acres, and have 
a good river frontage as well as railway accommodation. They 
will manufacture large forgings. 

The coal trade is very active, more especially in the steam 
coal branch, and some good contracts have been booked. This 
has led the coalmasters to put up the price of best steam coals 
to 12s. per ton, and smails have gone up to 6s. 3d. The North- 
umberland miners’ wages are to be continued for another three 
months at the same rate as at present, though the ascertainment 
of prices realised showed fi which would have justified a 
reduction of 24 per cent. The Durham miners have applied for 
an advance, and the matter has been considered at a conference 
of masters and delegates of the men, but after discussion was 
adjourned till the 27th inst. On Tuesday the first sod was cut of 
the new colliery which is to be sunk at Easington, close to the 
coast line which the North-Eastern Railway Company are about 
to construct at East Durham. The new colliery will be one of the 
largest in the world. 

Messrs, Palmers’ Shipbuilding and Iron Company, Limited, have 
hitherto sent the ironstone from their Grinkle Mines to Jarrow by 
boat from Port Mulgrave, but they are about to erect kilns near 
the mines, and will in future, after calcining the stone, send it by 
rail to the furnaces, 

The will of the late Mr. Jeremiah Head, of Middlesbrough, 
Coulham, and London, has been proved, his personal estate being 
valued at £22,919 18s, 10d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TuE Glasgow pig iron market has been rather flat this week. 
There has been considerabiy less demand on speculative account. 
At the same time sellers have found a fairly ready market. Prices 
are materially lower than they were last week. There has been 
very little doing in Cleveland iron, a few lots of which have changed 
hands at 47s, 104d. for delivery in six days, 48s. 2d. to 47s. 10d. 
cash, and 48s, 64d. to 48s. 44d. one month. Business has been 
done in Scotch warrants from 54s. 5d. to 54s. 24d. cash, and 
54s, 8d. to 54s, 24d. one month. The transactions in Cumberland 
hematite have been moderate at 58s. 8}d. to 58s. 3d. cash, and 
59s. to 58s. 7d. one month. 

The demand for makers’ iron is well maintained, and prices show 
comparatively little alteration. Govan and Monkland, f.o.b. at 
G w, Nos. 1 are quoted 55s, 6d.; Nos. 3, 54s. 6d.; Wishaw, 
No. 1, 55s. 9d.; No. 3, 54s. 9d.; Carnbroe, No. 1, 57s. 6d.; No. 3, 
54s. 9d.; Clyde, No. 1, 6ls.; No. 3, 56s. 6d.; Gartsherrie and 
Shotts, Nos. 1, 62s. 6d.; Nos. 3, 57s. 6d.; Summerlee, No. 1, 
65s. 6d.; No. 3, 58s. 6d.; Calder, No. 1, 62s.; No. 8, 57s. 6d.; 
Coltness, No. 1, 66s.; No. 3, 57s.; Glengarnock at Ardrossan, 
No. 1, 61s.; No. 3, 56s.; Eglinton at Ardrossan or Troon, No, 1, 
57s.; No. 3, 55s.; Dalmellington at Ayr, No. 1, 57s. 6d.; No. 3, 
55s. 6d.; Carron at G mouth, No. 1, 64s.; No. 3, 59s. per ton. 

There is a large and steady consumption of Scotch-made 
hematite which is quoted by merchants 63s. per ton for delivery in 
railway trucks at the steel works. 

The output of pig iron has been reduced by the make of one 
furnace. There are now 34 furnaces producing ordinary, 42 
hematite, and 6 basic iron, the total of 82 thus blowing in Scotland 
comparing with 83 in the preceding week, and 81 in the corre- 
sponding week of last year. The weekly output of Scotch hematite 
is 500 to 600 tons lower, while that of ordinary pig iron has been 
increased by nearly 300 tons. Stocks do not, so far as can be 
ascertained, appear to be accumulating. The quantity of pig iron 
in Glasgow warrant stores was reduced 308 tons in the t week, 
bringing it to the total of 307,845 tons, compared with 316,507 at 
the nning of the year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4546 tons, compared with 7669 in the corresponding 
week of last year. There was despatched to Canada 200 tons, to 
America 101, India 25, Australia 100, Francé 125, Italy 380, Ger- 
many 950, Russia 3/2, Holland 165, Belgium 20, Spain and 
Portugal 235, China and Japan 125, other countries 375; the coast- 
wise shipments being 1373 tons compared with 4376 in the same 
week of 1898. 

There is continued activity in the various branches of the 
finished iron and steel trades. In many cases makers report that 
there is more than usual pressure for delivery, and the tone of the 
market is firm. Common bars are quoted £6 15s., and best bars 
£7 2s, 6d., less 5 per cent. Iron hoops £6 15s., steel hoops 7 15s., 
both net. Steel angles are quoted £6 12s, 6d., plates £/ 2s. 6d., 
and bars £7 12s. 6d., all less 2 per cent, discount for delivery in the 
Clyde district. 

ere isa large business doing in the coal trade, more stre 

being evinced in the home than in the shipping department. e 
shipments are indeed considerably behind what they were at this 
time last year, but this falling off may only be temporary, especi- 
ally as the total shipments for the year to date still show a con- 
siderable increase over those of the corresponding period of last 
year. The manufacturers are taking heavy supplies of coals, and 
the domestic consumption is large. The prices are for some quali- 
ties a shade easier, owing to the large supplies, the miners working 
very steadily at the collieries. 








WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 

Tue holidays have told on iron and coal and allied industries ; 
thanks, however, to some energetic work before they began, coal 
totals were better than expected. Cardiff last wk despatched 
320,000 tons of coal to foreign destinations ; Swansea export was 
slightly over 40,000 tons ; and Newport, Mon., exceeded 47,000 
tons. It may take another week for a full resumption of business ; 
but work at the collieries has been fully resumed, and on all sides 
the signs of a vigorous trade are visible. 

I am favoured with March statistics, which show well ; and, in 
the case of Cardiff, that totals for March, 1898, have been sur- 
passed. Collectively the coal shipments from the Welsh ports 
during March amounted to 2,103,339 tons, as against 1,828,574 tons 
exported in the month of March the previous year. Duri 
March, 1899, Cardiff despatched 1,302,311 tons foreign and 190, 
tons coastwise ; 3419 tons iron and steel; 5606 tons coke, and 
39,849 el ery fuel. Inthe same period, Newport, Mon., de- 
spatched 292,911 tons coal foreign, 80,642 tons coastwise ; 1356jtons 
iron and steel ; 1044 tons coke ; and 11,250 tons tent fuel. 
Swansea, 142,892 tons foreign ; 73,351 tons coastwise ; 1335 tons iron 
and steel ; 1755 tons coke ; and 41,403 tons coastwise. Lilanelly last 
month despatched 10,555 tons coal foreign, and 10,169 coastwise. 
Cardiff, it will be seen, again takes its position as the largest coal- 
——s port of the world to foreign destinations, and second 
only to Newcastle in the matter of coastwise shipments, 

Several more coal companies are announced, one the Golynag 
Coal Company, to secure mining rights near Llantrissant. This 
is supported principally by Bristol capitalists, Another is Corys’ 
Madeira Coal Company, £50,000, in £10 shares, This includes coal, 
aw fuel, oil, and is promoted by representatives at Cardiff and 

ladeira. 

A few Admiralty orders for Welsh coal were placed this week ; 
they are for delivery at the home depdts, Messrs. Powley, 
Thomas, and Co, tendered successfully for 11,000 tons to be 





delivered at Chatham and Portsmouth ; Pyman, Watson, and Co, 
for a certain quantity to be delivered at Alderney, together with 
coke ; and Watts, Williams, and Co, for 7000 tons of the Risca 
black vein coal. Most of the Welsh collieries are working with 
marked regularity, but there has been a little hitch at one of the 
Plymouth collieries. Consequent upon a fatal accident the men 
wished to absent themselves as usual for a half-day, and as this 
was not allowed, kept away for a day, and on presenting them- 
selves for work were in turn stopped for a day. The anthracite 
trade is in a very healthy state, the demand is active, and prices 
well maintained. House coal is quietly becoming more restricted, 
and next month is expected to enter — a still quieter season. 

Latest prices, Exchange, Cardiff, this week are as follows :— 
Best steam, 13s. to 13s. 6d.; best seconds, 12s, to 12s. 3d.; 
seconds, lls. 6d. to 11s. 9d.; drys, 11s, to 11s, 6d.; special smalls, 
9s. to 9s. 3d.; best ordinaries, 8s, 3d.; seconds, including drys, 
7s. 6d. to 8s.; Monmouthshire large coal, lls. 6d. to Tis. 9d 
seconds, 10s. 6d. to 10s, 9d. for Cardiff shipment. House coal, 13s. 
to 14s.; No. 3, Rhondda, 12s. 6d. to 13s. 6d.; brush, 11s. to 
lls. 3d.; small, 10s, to 10s, 3d.; No. 2 Rhondda, 10s, to 10s, 3d.; 
through, 8s. 6d. to 8s. 9d.; small, 7s. 44d. to 7s. 6d. 

Swansea prices :—Anthracite, 183. to 13s, 6d.; seconds, 11s. to 
lls. 6d.; ordinary large, according to quality and selection, 93. 6d. 
to 10s.; small rubbly culm, 5s. 9d. to 6s.; steam, lls, 6d. to 13s.; 
seconds, 10s. to 11s.; bunkers, 8s. 3d. to 8s. 6d.; small, 7s. 6d. to 
8s. House coals, No. 3 Rhondda, 12s. to 13s.; No. 2 Rhondda, 
10s. to 1ls.; through, 8s, 9d. to 9s, 6d.; small, 7s. 6d. to 8s, All 
coals delivered f.o.b. Swansea, cash 30 days, less 24. 

Patent fuel continues in strong demand at all ports. Cardiff 
prices, 13s, 9d. to 14s,; Swansea, 12s. 6d. tol3s. Coke for home and 
foreign is in good request. Cardiff prices, furnace, 16s, to 17s.; 
foundry, 19s. to 24s.; Swansea prices, furnace, 15s, 6d. to 16s. 6d.; 
foundry, 19s. to 21s. Pitwood at Cardiff, 14s, 9d. ex ship, Iron 
ore at Swansea: Tafna, 14s.; Rubio, 14s. 6d. ex ship. 

Another of the very few remaining of the old ironworks, that of 
Soudley, Forest of Dean, is to be dismantled and sold. In some 

rimitive form or other ironmaking has been carried on in the 

orest from Roman times, and it is not long ago that the last half- 
smelted cinders were used up. 

Extreme activity characterises the principal ironworks, and the 
output of steel is very great. At Cyfarthfa this week I had an 
opportunity of seeing a very large accumulation of steel rails, 
heavy, of the first brand. The extensions are now completed, and 
yield an,increased make with lessened labour cost. In some of the 
local journals of Wales some greatly exaggerated totals of make 
are given, and as greatly exaggerated labour cost announced as 
effected. This much, however, can be stated in all fairness, that 
the extensions are such as to bring Cyfarthfa up to the first rank, 
and ensure an excellent brand of steel. The Dowlais Works at 
Cardiff and on the Hills are also at fullest pressure. The steel 
for the new Royal yacht is being had principally from the Dowlais- 
Cardiff works. The Thames Company are also being supplied by 
Dowlais with steel for the building of the Cornwallis and the 
Duncan, two first-class men-of-war. The Dowlais management 
has had some severe breakages to overcome, and has done the 
work well, One of the most difficult to encounter was the cracking 
of the immense beam of the No. 2 blast engine, Old Works. At one 
time it seemed as if this would imperil the safety of more of the 
plant, — by unremitting effort during the holidays it was 

Men continue rather scarce, and the pressure for steel great. A 
leading subject of comment in iron and steel circles is the decision 
of the Barry Dock and Railway Company to accept American and 
Belgian tenders for the supply of several locomotives, 
directors say they are £500 less than English made, workmanship 
as good, and delivery more prompt. This is regarded as another 
result of the late strike in the engineering trade. 

The Tondu Foundry and Engineering Works are to be sold by 
auction. These have had a long career, having been established 
twenty-two years ago by E. Thomas and Son. For the last five 
years they have been carried on by Mr. Stanley. 

The Exchange, Swansea, has been well attended this week. 
Mid-week it was stated that the pig iron market had varied in 
the past week, and had left off 10d. less than the previous week. 
This, it was said, was due simply to the realisation of warrants, 
as the iron and steel trades remain firm, All works are turning 
out a maximum output, and orders are coming in well that will 
last some time to complete. Most of the works in the Swansea 
Valley are extremely brisk, and the steel smelting establishments 
as fully employed as it is possible. Owing to a dispute between 
the management and the annealers, picklers, and tin-housemen, 
the tin mills and other departments at the Morriston and Midland 
are idle this week. 

A dispute about the payment for large sheets has resulted in the 
stoppage of a mill at the Foxhole Works, and Cwmbwrla Works 
remain at a standstill, but signs of a restart are hopeful. Cwmfelin 
is reported as doing exceptionally well, and in the finishing de- 
partments take the lead of all works, 15,000 boxes of white plate 
having been exported during the past month. Work generally at 
tin houses is slack, The tin works at Briton Ferry were idle on 
Bank Holiday, but the steel works and the Albion [Works have 
shown no cessation. 

From the Swansea district last week the shipments of tin-plate 
amounted to only 35,224 boxes, while the receipts from works 
was 53,663 boxes. Present stock, 169,924 boxes. 

March shipments are of interest. Russia took 8493 tons, as 
against 2237 tons in March, 1898; Sweden, nil to 126 tons; 
Denmark, 343 tons to 292 tons ; Germany, 2922 tons to 1543 tons; 
Holland, 660 tons ; Belgium, 921 tons to51 tons; France, 1275 tons 
to 1646 tons ; rg 684 tons to 1083 tons ; Italy, 931 tons to 
812 tons ; Austria, 344 tons to 298 tons; Straits Settlements, 77 
tons to 2656 tons ; China, 86 tons to nil ; Japan, 187 tons to nil ; 
Brazil, nil to 98 tons; United States, 1771 tons to 3509 tons; 
total, 18,694 tons, compared with 14,351 tons, 

Latest quotations on ‘Change, Swansea :—Pig iron, Glasgow 
warrants, 54s, 24d., 54s, 3d. to 54s, 24d. cash buyers, Middles- 
brough No. 3, 47s. 11d. prompt, other numbers in proportion. 
Hematite warrants, 58s, 4d. for mixed numbers f.o.b, Cumberland, 
according to brand. 

Welsh bars, £6 12s, 6d. to £6 15s, Sheets, iron and steel, £7 5s. 
to £7 103. Steel rails, heavy, £4 17s. 6d. to £5; light, £5 7s. 6d. 
to £6 ; sleepers, &c., according to specification. mer steel, 
tin-plate bars, £4 15s.; Siemens, £4 12s, 6d. to£4 15s, Tin-plates, 
Bessemer steel cokes, 1ls, 6d. to 11s. 9d.; Siemens coke finish, 
lls. 9d. to 12s,: ternes per double box, 28 by 20 C, 20s. to 24s, 6d.; 
best charcoal, 13s. 6d. to 14s, 6d. Finished black plates, £8 15s, 
per ton f.0.t. Canadas, £8 to £8 2s. 6d. per ton f.o.t. Pig sheets 
for galvanising, 6 by 3 by 30 gauge, £10 per ton f.o.t. 

A large consignment of these sheets went to London last week. 
Block tin has again advanced £2 10s. on the week. Spelter and 
lead are slightly better. Block tin is now £113 15s. to £114 2s. 6d. 
Copper: Chili bars, £71 5s. to £70 17s. 6d. Spelter, £28, Lead, 
£14 11s, 3d. Spanish, £14103. Silver, 27,4,d. The shipments of 
tin-plates last month were the heaviest for the past six years. 

In the Swansea district it is believed that the Great Western 
directorate are seriously considering the question of running their 
main-line trains into Swansea. 

The Swansea Harbour Trust at their last meeting adopted the 
finance a which recommended the raising of £100,000 worth of 
additional capital at 34 per cent. Much satisfaction was expressed 
at the fact that the financial condition of things was so g The 
revenue for the last month was the largest ever recorded. The 
£100,000 will be expended in the improvement of the south docks, 

The Midland directorate were strongly represented in Swansea 
this week, and it is conjectured that railway improvements are in 
contemplation. 

Much interest has been aroused in the Cardiff district by the 
continued prosperity of the Taff Vale Railway, and a dividend of 
4 per cent., equal to 10 per cent on the original stock, is anticipated. 
The present figures for new account are 81} for cash, and at 813 








and 814 for the new account. Glamorgan has declared 3 per cent, 
on last half, 

Cardiff Railway Bill has been read a third time. 

Barry figured in the list of quick despatches last week. The 
Unique, docked at 9a.m.on April 6th, by 7 p.m. had taken in 
3090 tons coal, and at 9 p.m. proveeded to sea, Gueret, shippers, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THERE is practically no change to report in connection with the 
iron trade over here. In almost all departments orders are very 
plentiful, and makers are offered much more business than they 
are in a position to accept. The most important event of last week 
has, perhaps, been the petition which the German iron and steel 
plate makers presented to the Government asking for duty free 
import, for one year, of scrap iron, billets, and blooms, and of raw 
plates, in order to be better able to meet the increasing demand in 
raw material, 

On the pig iron market in Silesia stiffness increases from week 
to week, consumption being heavier than ever before, and the 
scarcity in raw material is very keenly felt. The rolling mills have 
secured orders for at least eighteen weeks, and specifications at 
the plate mills are reaching still further. A regular business is 
done in scrap iron, now that consumers have agreed to the raised 
prices asked by dealers. Much life is stirring on the plate 
market, demand and inquiry increasing steadily, while the up- 
ward movement in quotations continues ; plates in basic are quoted 
M. 155 p.t.; Siemens-Martin quality, M. 160 p.t.; heavy boiler 
plates, M. 170 to 175 p.t. at works. A very lively tone prevails in 
the sheet trade, demand being exceptionally heavy, and foreign 
competition is less keen than formerly. In all branches of the 
Rhenish- Westphalian ircn industry a remarkably strong activity 
prevails ; nearly all the works are running to their full capacity, 
and what with the contracts on the books and the orders that are 
coming in daily, the works will all be kept in the present brisk 
employment for months to come. Prices have remained the same 
as in previous weeks, There is talk of a rise in the quotations for 
girders being contemplated ; the business in that article is specially 
animated just now, with a prospect of further improvement later 
on. Pig iron is exceedingly scarce in Rheinland- Westphalia, which 
is owing partly to increasing demand, but also to a reduction in 
output, which was 30,000 t. last month. In the Siegerland a num- 
ber of blast furnaces had to be put out to be repaired, and as it 
will be several months before they can be blown in again, a falling 
off in production will continue to be felt for some time to come. 

An upward movement is perceptible in the malleable iron depart- 
ment, demand and inquiry being very good, and prices strong as 
well as remunerative. Hoops are in excellent request, and the 
tube mills report themselves very fully occupied. ‘the same may 
be told of the machine and construction shops, 

Current list rates are:—German foundry pig, No. 1, M. 69; 
No. 3, M. 64; white forge pig, M. 60 to 62; basic, M. 62; Ger- 
man Bessemer, M. 70; spiegeleisen, M. 68 to 70; Luxemburg 
forge pig, M. 52 to 53; basic, M. 150 to 160; best quality, M. 165 
to 170; angles, M. 145; girders, M. 121 to 128; sheets, M. 170; 
the same in basic, M. 160; boiler plates, M. 200; the same in 
basic, M. 170; Siemens-Martin plates, No. 1, M. 157°50; rails in 
Bessemer, M. 120; all per ton at works, 

Though, on the whole, quiet as before, the Austro-Hungarian 
iron business has, nevertheless, been exhibiting slight symptoms of 
revival in some special branches, In Bohemia a dull trade is done, 
and the ironworks have deemed it advisable to reduce the prices 
for bars and sectional iron ; the reduction is, however, but a slight 
one, 25 kr. per 100 kilos. 

The Belgian iron market has been very strong, and employment 
has been increasing upon the week. 

The coal market has likewise been specially active, and the 
general tone is upward, sales for 1900 being effected at advanced 
quotations ; coke is willingly bought at 20f. per ton. 

French ironmasters are doing a good business, demand being 
lively all round. Steel is in very good call, and in nearly every 
department of the finished iron industry a most satisfactory activity 
prevails, the tendency of prices being very stiff. 

On the coal market in France the position is decidedly favour- 
able ; prices are firmly maintained, and consumers are inclined to 
purchase largely. 

According to the Bulletin Russe de Statistique Financiére et de 
Legislation, production of foundry pis in Germany was, in thousand 
tons, 1871, 1946; 1891, 5082; 1897, 6881. France—1871, 1265 ; 
1891, 4 3 1897, 2472. Belgium—1871, 589; 1891, 766; and 
1897, 1035. Russia—1871, 390; 1891, 1205; and 1897, 1869, 

The Berlin Volkszeitung says that the Russian Government 
intends to put a high duty on silver imported to Russia, and that 
the duty on silver articles is likewise going to be raised. Germany 
would be seriously affected by this measure. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in fair demand for all descriptions ; prices same as 
last week. House coal quiet, owing to the rough weather. Ton- 
nage is ratherscarce, Steel and iron works continue in full ee 
ment, Tin and copper have both advanced in price this week. 
Exports for week ending April 8th were :—Coal, foreign, 32,640 
tons ; coastwise, 14,575 tons. Imports for week ending April 11th 
were :—Iron ore, 12,214 tons; pig iron, 1990 tons ; scrap, 130 tons; 
copper ore, 870 tons; pitwood, 5305 loads; 1 cargo sleepers and 
blocks. 

Coal :—Best steam, 11s, 3d. to 11s. 6d.; seconds, 10s, 6d.; house 
coal, best, 12s, 6d.; dock screenings, 8s, 9d.; colliery 
small, 8s, 6d.; smiths’ coal, 8s, 3d. to 8s, 6d. Pig iron :—-Scotch 
warrants, 54s, 3d.; hematite warrants, 58s. 44d. f.o.b. Cumber- 
land ; Middlesbrough No. 3, 47s, 1ld. prompt. Iron ore:—Rubio, 
14s, 6d.; Tafna, 13s. 3d. to 13s, 6d. Steel :—Rails, heavy sections, 
£4 17s. 6d. to £5; light ditto, £5 7s. 6d. to £5 15s. f.o.b.; 
Bessemer steel tin-plate bars, £4 15s.; Siemens steel tin-plate bars, 
£4 12s, 6d. to £4 15s., all delivered in the district, cash. Tin- 
plates :—Bessemer steel coke, 11s. 6d. to 11s. 9d.; Siemens, coke 
finish, 11s, 9d. to 123. Pitwood, 15s, to 15s. 3d. London Exchange 
Telegram: Copper, £72 10s.; Straits tin, £112 103, Freights, 
steady. 








TRADE AND BusiINEss ANNOUNCEMENTS. — Messrs. David Joy, 
Son, and Pryor have been appointed agents for the London and 
Southampton districts for the Aspinall patent governor. 


CHARING-Cross StaTION.—The joinnt Committee of the South- 
Easternand Chatham and Doverrailways have decided to materially 
enlarge Charing-cross Station. The Committee, in order to obviate 
increasing the frontage of the station, will have to obtain parlia- 
mentary powers to get rid of an old Act which renders it compulsory 
that the frontage should be widened equivalent to the additional 
land which may be acquired for extension purposes. On the other 
hand, they acquired some years ago nearly all the property in 
Craven-street, Strand, and it is pro’ d to construct on this, the 
western, side of the station two additional main lines, with direct 
outlets to Craven-street and the Thames Embankment, thus not 
only increasing the station accommodation for trains, but also 
relieving the pedestrian and vehicular traffic in the Strand. On 
the eastern side of the station there will also be two new lines laid 
down, and these will be utilised for the suburban traffic. The 
carrying out of this scheme will involve an expenditure of half a 
million of money. : 
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Application for Letters Patent. 


*,* When inventions have been “‘ communicated” the 
“name and address of the communicating party are 
printed in italics. 

27th March, 1899. 


6524. Sonya for Wueets of Venicies, E. Poizot, 





Lon 

6525. Gas, G. Wanderpepen and A. van Berckelaer, 
London. 

6526 Fotpinc ArmcHairs for THEeaTREs, M. Horst, 
London. 

6527. Couptinc Mecuanism for Trucks, W. J. Watt, 
Birmingham, 

6528. Tanks, F. M. Sims and F. T. and J. H. Harrop, 
Manchester. 

6529. Cycxxs, J., F., and J. H. Riddiough, Crosshills, 
near om 

6530. Water Jackets for Furnaces, L. W. Hawken, 
Manchester. 

6531. Passencer Lirt, F. A. B. Daly and G. L. Allen, 
Dublin. 

6582. ExpanDina Stopper, H. Moreton and J. Cheshire, 
Birmingham. 

6533. Device for SHARPENING Knives, G. H. Ellis, 
London. 

6534, Compenpium Rack, W. Ballance. Dublin. 

6585. Wire Fencina, J. R. Hakewill, Market Har- 


borough. 

6586. Morors, P. F. Maccallum, Helensburgh, Dum- 
bartonshire. 

6537. Guitty Grates and Srencn Traps, A. Green, 


Chesterfield. 

6538. Heacps for Weavine, W. Jones, J. Whittle, and 
J. Hasler, Blackburn. 

6539. Borer Furnacgs, B. Frohlich, Manchester. 

6540. Venetian Buinp, H. G. Farrell and J. T. Shelton, 
Cardiff. 

6541. Prantine Poratogs and Cassacss, W. Limond, 
Glasgow. 

6542. Srop-motion Devicr, L. Hargreaves, J. Bancroft, 
J.J. Miller, and Howard and Bullough, Limited, 
Accrington. 

6548. VaLves for Air CyLinpERs, T. Westgarth, Stock- 
ton-on-Tees. 

6544. Firx-pLaces, A. Heathcote, London. 

6545. Foo Sianatuina, A. W. and 8. Butterfield, Old- 
ham, 

6546. Barometers, T. Horton, Rednal, near Barnt 
Green, Worcestershire. 

6347. Coupiinos for Raitway Venicies, G. M. Chard, 
Taunton, 


6548. Borers for Heattye Warer, T. Fletcher, J. 
Neil, and Fletcher, Russell, and Co., Limited, Man- 
chester. 

6549. Lock Sroppgrs for Borries, E. A. Miller, 
London. 

6550. DirrgRENTIAL Piston for Motors, T. R. Browne, 
ae York. 


551. Cranks, T. 8. James, London. 

6552. HovseHoLp and GengraL Batus, W. D. Way, 
London. 

6553. ANNULAR Rotary Enorng, W. Wallance, Eltham, 
Kent. 

6554. Testinc Sicut, W. R Jameson and E. Nitsche, 
London. 

6555. Sesmcracies, W. 
London. 

6556. CyvcLe-privine Gear, R. C. Ayton, Anvers, 
__ Belgium, 

CeLiucosk Soturion, M. Fremery and J. Urban, 
London 

6558. Pweumatic Tires for Bicyciss, J. 8. Clayton, 
London. 

6559. Tires for WHeEts of Venicies, J. 8. Clayton, 
zondon, 

6:60. Camera Screen, 0. Linley and T. W. Lascelles, 
London. 


R. Jameson and E. Nitsche, 


6561. Macaine for Gatuerinc Cory, W. R Paige, 
ndon. 

6°62. Reouiator for Ececrric Batrerigs, M. E. Fuld, 
London. 

6563. PicrortaL ApvERTISING Mepium, J. Barker, 
London. 


6564. Tack Macnines, R. A. Breul, London. 

6565. Sawino Macucngs, J. Weber, London. 

6556. Carrripog Betts and Carrigrs, Kk. C. Pudney, 
London, 

6567. Rirces, R. C. Pudney, London. 

6508. Sasues, A. J. Boult.—(7. Andrew, New South 
Wales 

6569. Fitter Parsses, M. Zahn, London. 

6570. ImpLemENTs for DiaoinG Potators, A. Dambacher, 
London. 

6571. Boor-rinisHine Toots, G. H. and A. W. Faire, 
London. 

6572. Stup3 for Suirts, T. Kingsley, Ballinasloe, 
Galway. 

6578. Dray Goons Tacs, O. Seyd, London. 

6574. Roap Skates, A. N. Lindsley, London. 

6575. PARCEL-TYING Macuing, J. C. Collins, St. Louis, 
Mo., U.S.A. 

6576. Heg. - compressinc Macuinges, D. C. Beck, 
Missouri, United States. 

6577. Garment Supporters, H. H. Jones, Missouri, 
United States. 

= Boots and Suogs, H. H. Lake.—(. D. Fabro, 
taly.) 

6579. ImpekGNaTiIon of Paprr, F. G. J. Post, London. 

6580. Rar.way VeHicLe Couptine, C. E. 8. Marriott, 
London. 

6581. Servinc Wicks with Wax, &c, A. Ferraguti, 
London, 

6582. Ececrric Fornacr, D. Lance, R. L. E. de Bour- 
gade, and L. Schmitz, London. 

6588. CoLourrna Marrer, C. D. Abel.—(Actien Gesell- 
schajt fiir Anilin Fabrikation, Germany.) 

6584. INTERCHANGEABLE CoaL Grats, E. C. Horst, 


ndon. 

6585. — Gas and O1 Enotes, A. Boudeville, 
ndon. 

6586. ; panel Brakes for Trams, A. M. Taylor, 


n 
6587. Feausce Fire-sriper, W. White and A. T. 
Gregory, London. 


65§8. PHOTOGRAPH-ENLARGING CaMERAS, A. Stalinski, 
London. 
6589. Process fur Sirver Patino, R. Fiedler, 


mdon. 
6590. Proven Carriacgs, R. Haddan.—(&. Mandl 
and Co., Austria-Hungary. 

6591. Lirrixe Sugiis, Sir W. G. Armstrong, Whit- 
worth, and Co., Limited, and J. Honner, London. 
6592, Perrone Motor, R. B. Ransford.—(The 

Société U' Aster, France.) 
6593. ComBtnaTION Brake Courtine, D, Cunningham, 


ndon. 
“ a -nmaamesaal Boots and SHozs, H. Manning, 


on 

6595. Cranes, J. Y. Johnson.(The Wellman Seaver 
Engineering Company, United States.) 

6596. Deck Sgats for Use on Suips, L. Roper, 
London 

6597. Surps’ Davirs, L. Roper, London. 

6598. Sworp Hits, J. W. Gambier, London. 

6599. FLoat Motor, C. P. de Lajard, London. 

(600. Spzzp Gzar for Bicycixs, H. C. Fisher, 


mdon. 
= Narnno, H. H. Lake.—(/. S. Adams, United 


6602, Lamps, F. W. Hedgeland, London. 

6608. ExpLosion Enoings, J. A. Secor, London. 

6604. Motor Venicies, P. M. Justice.—(The Pope 
Manufacturing Company, United States.) 

6605. Moron VEHICLES, - Justice.(The Pope 
Manufocturing Company, United States.) 

6606. Motor VEHICLES, P. M. Justice.—(The Pope 

y ing C vy, United States.) 


- 





Co. | 





6607. CuLtrvatinc Macuing, R. W. James.—(J. F. 
Carroll, United States.) 

6608. SPRAYING a G. E. Holloway and B. Della- 
gana and Co., ndon. 

6609. ead Porrsny, G. H. Holloway and B. 
Dellagana and Co., Limited, London. 

6610. APPARATUS for GasIFYING Om, H. P. de Von, 
London. 

6611. Frre-proor FLoorine, A. Drew, Edinburgh. 

~. ania for Maxwne Cicar FILiinas, J. Reuse, 
on 

~~ VENTILATING Minus, H. Echberg and H. Kitchin, 
London. 

6614. Kwapsacks, V. Smerdoff, London. 


6615. Comp ArracumEentT, W. L. Wise.—(T. Baker, 
Victoria.) 
28th March, 1899. 
6616. Srgam Enorne Vatve, W. Pepper, Stockton- 


on-Tees. 

6617. Pararrin Or, Lamps, W. Ford and J. Sims, 
Reading. 

6618. Game, E. W. B. Hutt, Bath. 

6619. Horsg:Hozs, G. E. A. Holdsworth, Hove, 
Sussex. 

6620. Vacuum Inpicator, J. O. Williams and T. Haw- 
kins, London. 

6621. Grainpinac Mitts, G. Garnish and J. R. Lemon, 
Barnstaple. 

6622. Repuctye Visration, P. Finucane and J. H. 
Ryan, Dublin. 

6628. Match Macutngs, J. Liddle.—(W. H. Wussow, 
United States.) 

6624. EvectricaL InrercommuNicaTiIon, A. Shiels, 
Glasgow. 

6625. Hovstnas R. Motion, 
Glasgow. 

6626. Cots, R. E. L. Evans, Birmingham. 

6627. Raisinc Naps on Fasrics, R. Sellers, H. Heaton, 
H. Thornton, and The Premier Raising Machine 
Company, Limited, Manchester. 

6628. PxuorocrarHic Suutrers, J. E. Thornton, 
Altrincham. 

6629. Srorinc Sensirisep Prartes, J. E. Thornton, 
Altrincham. 

6680. Fotptina Heaps of Carriacss, C. E. Harrison, 
Smethwick. 

6631. ELecrric Switcnes, L. B. Codd and P. N. 
Chatterley, Birmingham. 

6632. Gas Burners, E. Froggatt, Manchester. 

6633. Pozzix, W. C. Phillips, Bradford. 

6634. CycLte Crank, W. Howie, a a 

6685. Toot and Suievp, J. D. . Stark, 
C. H. Pirtle, A. P. Garden, and F. ms Bright, Glas- 


gow 

6636. Toots for ForMING Cotiars, &c., R. Hyde, 
Sheffield. 

6637. FLusuie Cisterns, H. Clay, Liver;ool. 

6638. Vatves, F. E. Rickman and C. A. Hawthorn, 
London. 

6639. PaotocaapHic Cameras, W. H. McCandlish, 
likley, Yorks 

6640. Painters’ ExTexsion Furnirvre, W. G. Slauson, 
London. 

6641. WasHING CELLULOSE THrEaps, M. Fremery and 
J. Urban, London. 

6642. CoIN-FREED APPARATUS, J. Gardner, M: 


of Ro.imce MILLs, 


h 


6702. Bucies, W. Stasek, London. 

6708. Mounts of PHotocrapHic Lenszs, Rathenower 
Optische Industrie-Anstalt, London. 

6704. Stanp and Winp Guarp, H. Bradby and F. 
Bidwell, London. 

6705. Magazines for PHoToaRaPHic Pratss, J. F. G. 
de Geofroy, London. 

6706. Srergorypx Piates, H. E. Newton.—(R. Hoe, 
United States.) 

6707. ComBINATION Pencit Hotper, E. W. Anderssen, 
London. 

6708. Paorocrapuic Apparatus, O. D. Binger, London. 

6709. Gas Licuters, A. Williams —(L. Daft, New South 


8. 
6710. Cigaretre Macuinegs, E. T. Pollard, London. 
711. Motors, C. M. Koch, London. 
6712. Ta_ersonic Circuits, G. Aboilard et Cie., 
London. 
713. Vatves, G. C. Marks.—(H. S&S. B. Brindley, 


Japan.) 

6714. Exsaust Steam Heatino Systems, T. J. Codd, 
London. 

6715. Printinc Macuings, G. C. Marks.—(F. W. Mead, 
United States.) 

6716. Coupon, F. Kent, London. 

6717. Foupinc BatH Sranp, 
London. 

6718. Lappgr, P. Dawson, London. 

6719. Door Srop, C. Smith. —(W. T. Roberts, West 
Australia.) 

6720. BorLers, J. E. Thornycroft, London. 

6721. Buckugs and like Fastenines, J. C. Stevenson, 
London. 

6722. Venicies, J. Greffe, London. 

6723. Matcues, W. H. Akester, London. 

6724. AUTOMOBILE VgEHICLEs, H. M. L. 


C. F. Hofmann, London. 
B. Bates, 


M. P. Wilde, 


Crouan, 


- London. 

6725. Racks for Pipgs, &c., 

6726. PutLtey Tops for FisHine Rops, T. 
London. 

6727. Prinrinc InvisipLe Cuaracters, E. Kretsch- 
mann, London. 

6728. Hoipinc ArRTicLes of CLoruinc, K. Wanaus, 


mdon. 
729. Sensitive Dritiinc Macuryss, A. G. Melhuish, 


London. 

6730. CoIN- OPERATING Macuineg, &c., V. Robbins, 
London. 

6731. Currinc Screw Tareaps, A. G. Melhuish, 
London. 


6782. GLoves, H. Luff, London. 
6733. — Dritiine Macurngs, A. G. Melhuish, 
mdon. 
29th March, 1899, 


6734. Le ater Cuancr-Box, W. C. White, Ban- 
bury, Oxo’ 

6735. caste Propucts, M. Fremery and J. Urban, 
mndon. 

6736. Woot-carpinc Apparatus, H. L. Offermann, 


London. 
6787. — Hores in Grass, &c., W. C. Sellar, 
ndon. 
6738. Enoing, A. H. Barker, Hull. 
6739. Lamps. C. Lucas, Birmingham. 


6740. CarpING Encing MercHanism, H. Walsh, 
Ww 1h. + 





6643. Drawinc Frames, J. Witham and J. tak, 
Burnley 

6644. eves for Buitprnes, A. and G. B. Heywood, 
Manchester. 

= ExTensiB_e Structurgs, H. Fiedeler, Birming- 
nam. 

6646. Factncs for Garments, R. L. and A. C. 
McLaughlin, London. 

6647. Wa Lt Piuas for ELectic Licutine, A. P. and G. 
C. Lundberg, London. 

6648. SrongwaRE Dratn Pipzs, J. Morgan, London. 

6649. Tosacco Pipss, R. Fiek, Manchester. 

6650. SmoKtne Pipx, A. Kay, Altofts, near Normanton. 

6651, StitpeNz Co.ours, T. R. Shillito.—(/. R. Geigy 
and Co., Switzerland.) 

6652. Stgam Encinas, R Webster and C. H. Marshall, 
London. 

6653. REFRIGERATING L. K. Brubaker, 
London. 

6654. Macuinge for Winptneo Yary, 8S. Berard, London 

Automatic Lockinc Davices, T. Humber, 
London. 

6656. MaTERIAL suitable for Encine Packie, P. M. 
Justice.—(The Marsden Company, United States ) 

6657. CyCLE-pRIVING MECHANISM, E. C. Doolittle, 
London. 

6658. Paptocks, J. L. Crandall, Kingston-on-Thames. 

6659. Skater, A. P. Joses and F. E. Dixon, London. 

bas re Lenszs, R. Wilson and 8S. Goodman, 

alifax 

6661. ABSORBENT Paps, age ae + Bros. and Barclay, 
Limited, and J. Barcla: ndon. 

6662. Heaps for SYPHON y Aten H. C. Stent, London. 

6663. ComBINaTION CIGAR and CIGARETTE Houper, Cc. 
G. Grant, London. 

6664. Risinc Borrom Grargs for Frre-piaces, H. H. 
Wood, London. 

6°65. BRipce for Brusugs, C. Boeckh, jun , London. 

6666. Gas Apparatus, A. Becker and R. Pfau, London. 

6667. Gas Apparatus, A. Becker and R. Pfau, London. 

6668. ELastic Tirgs, J. Coomber, J. Wilson, and F. 
L. Ni rtm, London. 

6669. Buttons, G. W. Lee, London. 

6670. Heapgp Pins, G. W. Lee, ! ondon. 

6671. Packine Biscuits, F. M. Peters, London. 

€672. Dust-cap for VaLvges of Pygumatic Tires, J. 
Glover, London. 

6673. Butrtoss, T. Morton and W. E. Patterson, Bir- 
miogham. 

6°74. Lips of Kerrves, A. H. Griffiths. Birmingham. 

a —— Carrier Distrisutors, W. H. Sheppard, 
sondon. 


APPARATUS, 





6676. Fisu-nooxs, J. Y. Payton and H. J. Hall, 
London, 

6677. Piacina Corrins in Hearses, W. P. Fest, 
London. 


6678. Lame Wicks, H. Sarafian, London. 

6679. Bicycte Gears, C. Whitney and A. C. Lazarus, 
London. 

6680. Macuings for Fotpinc HanDKERCHIEFs, J. F 
and J. A. Cameron, London. 

*681. Harps, G. F. Lyon, London. 

€682. TRAVELLING Trunks, VU. F. Burnett and The 
Army and Navy Co-operative So iety, Limited, 
London. 

6683. Fitters, H. H. Lake.—(D. A. M. Doubdlet, 
Germany.) 

6684. CarBons for ELecrric Arc Lamps, D. Bacon, 
London. 

6685. Votraic Cetts, R. O. A. Heinrich, London. 

6686. Supports for ParTiTIOoN Watts, T. Curran, 
London. 

6687. Porous DrapHRacms for ELECTROLYTIC CELLS, 

. H. Dow, London. 

6688, CLAMPING Devices, A. Levedahl, London. 

6889. MgTaLuic Roorine Piatss, A. J. Cohen, London. 

6690. VARYING the SpeEp of DiREcT-cURRENT Morors, 
B. G. Lamme, London. 

6891. Systems of Execrricat Distrisution, B. G. 
Lamme, London. 

6692. Cyoxgs, E. J. French, London. 

6693. INCANDESCENT Lamps, W. P. Thompson.—(M. 
Meyberg, United States.) 

6694. ExvLosivE ProvrctiLes, H. P. Hurst, Liverpool. 

= Forminc ARTICLES of Guass, I. W. Colburn, 

ive 

6696. M. Dissosway and L. Ehriick, 
Liverpool! 

6697. Wave Morors, M. Gehre, Liverpool. 

6698. Caskp TusgEs, W. T. Smith, Birmingham. 

6699. ATTACHMENT of WovEN-WIRE MatrressEs, Hoy- 
land and Smith, Limited, and J. W. Hoyland, Bir. 
mingham. 

6700. CoIn-DELIVERY AppaRaTus, C. A. Jensen.—(A. 
Molineus, Germany. 

6701. DEADENING the Report of Frre-arMs, J, Borre- 
sen and 8. Sigbjérnsen, London. 


1. 
= C. 





6741. Raa-currine Macurvz, J.8. Quarmby, Hudders- 


eld. 
6742. TirEs, 8. J. Howells, London. 
743. LamMp-LIGHTING, W. R. Clay, Bolton. 
6744. Dapeine Fipres into Crrcies of MacHINE Comps, 
N. Howard, Bradford. 
6745. Loom Jacqusrps, J. E. and H. Barker, 
Bradford. 

6746. Stoves, W. Youlten, London. 

6747. Tins, G. B. Brook, Sheffield. 

6748. PiaNnororts Actions, J. Owles, London. 

6749. Skate. W. B. Se ~~ 

6750. Can Axies, P. R. J. Willis.—(J. Lewis, United 
States.) 

6751. Propgtiina Boats, P. R. J. Willis.—‘J. Holt, 
United States.) 

6752. Tram and Rartway Rais, J. Sparrow, 
Reading. 

6753. Toots, W. Balley and E. 8. Homersham, 
London 

6754. CameRA MaNnvuFAcToRE, J. E. Thoraton, Altrinc- 


am 

6755. Ear Markers for Animats, R. P. Coopor, 
London. 

756. Winona Frames, T. H. Rushton._(P. Lefevre, 
France.) 

6757. Steam Power Rap Venicies, E. Foden, 
Manchester. 

6758. Srgam Power Roap Veunicies, E. Foden, 


Manchester. 
759. ConTROLLING SrgeaM Ewnctnes, E. Foden, Man- 
chester. 

6760. Posrtive Saraty Pry, A. Waddell, Barnet, 
Middlesex. 

6761. Bicycte Braxss, F. E. B. Beaumont, Birming- 


ham. 

6762. Saucepans, W. Brandon, Birmingham. 

6763. ae for Screw Prope.ier Suarts, J. Lyall, 
Glasgo’ 

6764. » Pamn,-casmn, 2 VY. Macphail, Glasgow. 

6765. Furnaces, A. A. H. Wolseley and W. G. Moore, 
Birmingham 

6766. Sinks, J. Duckett and Son, Ltd., and J. and A. 
Duckett, Burnley. 

6767. Mirror, C. E. Roberts and A. J. A. Lennane, 

ton, Essex. 

6768. Impact WHEELS IMPELLED by StgAM REVERSING 
Gear, R. E. Baker, T. H. Dixon, J. B. Coghlan, 
E. Foley, T. Coleman, P.R Dennehy, J. O'Brien, 
J. Crotty, E. B. Russell, J. Noonan, W. Morrissey, 
and M. O'Connell, Cappoquin, County Waterford. 

6769. — YARNS, G. Kershaw and A. Seeley, 

le. 

6770. Winpows, J. Stumpf, Berlin. 

6771. Detector Locks and Latcuss, W. J. Burton, 
Birmingham. 

6772. Pens, A. and L. Myers, C. B. Ketley, and P. 
Wigley, Birmingham. 

6773. MMUNICATING in RaILway VEHICLES, G. 
Randles, Birmingham. 

6774. Formine CgILine Cornicegs, A. V. E. Greensides, 
London. 

6775. Camera Frrrinas, J. A. Wilby and W. L. Tatter- 
sall, London. 

6776. Busk Protector for Corsrts, R. L. Young, 


Glasgow. 
777. ‘Act, W. Garroway, Glasgow. 

6778. AvuToMATIC WATER-TIGHT Vatve, J. Grigg, 
_- 

6779. Heatinc Water, A. Staege and C. Tornow, 
Berlin. 

6780. D1apHRaGM Pumps, K. Briiuer and M. Bauer, 


Berlin. 
6781. Gas and Orn Enornegs, K. Briiuer and M. Bauer, 
Ber! 


6782. Door CxueEck, 8. Coombs, London. 
6783. Support for Arcues, Sir A. Altman, London. 
6784. SrzaM Borer Furnace Fuves, J. I. Booker, 


Ss. 

6785, CoNVERTIBLE Furniturg, W. H. Lewis, London. 

6786. Toot for Turr Cutrinc, W. H. Loveland, 
London. 

6787. Cigar Resta, J. Rheinberg, London. 

6788. Gotr Batis, F. W. Brewster, Londoti. 

6789. CicareETrTes, F. Hirsch, London. 

6790. Propuction of Caustic, ALKALIS, &c., F. Projahn, 
London. 

6791. GoLp-savine Apparatus, E. B. Parnell, London. 

6792. Lanpinec Contrivance for Parnrers’ LapDDERs, 
K. Krebs, London. 

6798. Movine Picturgs, W. Kennedy-Laurie Dickson, 
London. 

6794. SrgREoscoric Puotrocrapus, W. Kennedy-Laurie 


n, on. 
6795. Garrers, J. M. Dennison, Lo 
6790, Motor Ewcrnzs, J. Litticjohn eo W. R. Laing, 
n, 





6797. Compound of MeRcuRIC PHENOLPARASULPHONATE 
with Ammonium TaRtTRaTE, O. Imray.—(F. Hojffman- 
La Roche and Co., Switzerland.) 
6798. SEL¥-aADsUsTING CycLE Gear, K. Gengnagel, 
St. Leo -on-Sea. 
6799. a amie Too. Hotper, J. H. K. Millar 
mdon. 
6800. Gamez, H. A. Ironside, London. 
= IxprcatoR for DYNAMOMETERS, W. J. Murphy, 
mn! 
- 2 gua for Penciis, &., E. T. Cottingham, 
6803. Wincu Gear for Hoists, Sir W. G. Armstrong, 
Whitworth, and Co., Limited, and L. Newitt, 
London. 
6804. — Baas, F. W. Golby.—{&. Krotoschin, Ger- 
man 
6805. - Stopper, O. Saxinger, London. 
6806. STRAIGHTENING PepaL Sprinpues, C. B. Freese, 
London. 
6807. Framus of VeLocipepss, G. L. Morris, London. 
6808. Rutinc Macuiyegs, E. Graber and L. Hepworth, 
London. 
6809. TRANSFORMING Two-PHASE ELECTRIC CURRENTS, 
R J. Wallis-Jones and W. B. Esson, London. 
6810. RecgPTacies for Parnt, A. J. Bradley, London. 
6811. Stop Vatve for Stzam Bortzrs, R. J. Smith, 
London. 
6812. GoverNinec Devices, D. Bacon, London. 
6818. FLUID-pREssuRE Motors, E. Hervais, London. 
6814. Batt Grinpine Miiis, H. H. Lake.—(F. Krupp, 
Grusonwerk ee ) 
6815. ENVZLOPEs, King and H. A. Williams, 
London. 
6816. Exectric Cicar Licnurers, W. F. Kessler, 


mdon. 

6817. ConpuctinG Co-oPERATIVE Businesses, F. Kent, 
London. 

6818. TrEeaTING AmoRPHOUS PuHospHorUs, 8S. P 
Thompson, London. 

6819. ELecrric Switcuss, W. F. Jones, London. 
6820. TROLLEY CotLecrors for Evecrric RarLways, 
B. Magrini.—(Baldassare Villa, Italy.) 

6821. Rorary Enoings, A. Christophe, London. 

6822. FILTERING and STRAINING APPARATUS, 
Bergstrém, London. 

6828. Sash Fastener, G. D. Howard.—(C. A. Peavre, 
United States.) 

6824. Firtines for Giass Tupes of Water Gavuaszs, W. 


A. 


er, London. 
6825. Motor Roap Venicires, E. E. Couturier, 
ndon. 


6826. Errectinc ExcHANGE of TEMPERATURE between 
Fivrps, F. Fouché, London. 

6827. Ornance CoLourinG Marrers, J. Y. Johnson.— 
(The Badische Anilin and Soda Fabrik, Germany.) 

6828. MoTOR-PROPELLED VeuiccEs, J. E. Thornycroft 
and The Steam Wagon and Carriage Company, 
Limited, London. 

6829. CenTRIFUGAL Pomps, J. Gwynne and E. B. 

t, London. 

6830. Sirrinc Macuings, R. Lund, London. 

6831. Vatves for Steam Borters, J. A and 8. Fletcher, 
London. 

6832 Non-return VaLves for Srgam Firtrnes, T. J. 
Codd, London. 

6833. TELEGRAPH INSTRUMENTS, L. M. Casella, London. 

6834. Macuinery for GrinpiNc Borties, T. Jackson, 
London. 

6835. MovaBLE Keets for Yacurs, A. E. Preston, 
London. 

6836. Locks and Krys, A. W. Noble, London. 

6337. Door Fastentncs, C. J. Pippet. London. 

6338. Furnaces for Heating Guass, T. and J. Jackson, 
London. 

6839. Coxe Gas, P. Naef, New York, U.S.A. 

6840. Gas-pRopUCING Apparatus, P. Naef, New York, 
U.S A. 

6841. — “PRODUCING ApPaRaTus, P. Naef, New York, 
U.S. 

Macuines, J. Marsh, 


6842. _ SHARPENING 
Lo don. 
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6843. Sxatine Cycie, J. M. gr soem London. 
6344. Mu.trpLe CLoserts, 8S. H. A arrogate. 
6845. AmBULANCE Coucs, C. Griffiths and P. v. 
Holloway, Bournemouth. 
6846. Macaingry for Twistinc Yarn, T. A. Boyd, 
Glasgow. 
6847. Sarety Device for Execrric Cars, L. Hiiber, 
Germany. 
. Preventinc Rartway Co.wuision, G. M. 
Schreiber, London. 
6849. Strut Backs for PHoTocRaPHic Frames, J. 
Cc i mdon. 
6850. Step Lappers, T. Duckworth, Burnley. 
6851. Hat Pressgs, A. P Rodell, London. 
6852. Mae Waste Preventers, A. C. Brown, 
mdon. 
6853. We_t WHEELING Macuines for Boors, A. Keats, 
Stafford 
6854. Macatne for Grinpino Cutrer Toots, A. Keats, 
ord. 
6855. Kit-kniF8, E. Priestman, Sheffield. 
6856. MeTaLtic Piston Packinae Rivne, T. Downie, 
Live 1. 
6857. FoRK-CLEANING Macuinery, F. W. Jacksoa, 
Nottingham. 
6858. Automatic SypuHon, J. Merrill, Sheffield. 
6859. Extracrinc CHEMICAL Propucrs, L. C. Reese, 
London. 
6860. Brake MecuANIsM for VeLocipEpEs, W. B. Davies, 
Birmingham. 
6861. CLEANER for Topacco Pipz Bow:s, A. Clarke, 
London. 
6862. Driving Mecuanism for Veuicies, E. Foden, 
Manchester. 
6863. Devics for Opentnc Envevorss, T. Lees and R. 
McGregor, Glasgow. 
6864. FrepiIne Mxcuanism for Printinc Macurnes, W. 
Carter, Glasgow. 
6865. IGNITION DEVICE for Enotyss, T. H., E., and L. 
Gardner, Manchester. 
6866. SHAFTING cg J. Houston and R. C. 
——— G 
6867. BREAD Seuss DIVIDING Macuing, H. Black, 


G 

oan tones Razor Buiapgs, A. W. and 8. Butter- 
field, Oldham. 

6869. CLOTHES-WASHING Macuing, A. C. Day, Burton 
Joyce, Notts 

6870. METat- EDGED Paper Boxss, M. Heinemann, 
Birmingham. 

6871. ABDOMINAL BanpacE, H. Fenton.—(S&. BE. Cock, 
United States.) 
6872. Boor TrEE, M. Bennett, Manchester. 

pit AccumuULAToRS, P. Prestwich, Manchester. 

6874. GLazine on Woop, T. Evans, "Bristol. 

6875. Door Locks, 8. Gregg. Belfast. 

6876. Biotrine Apparatus, J. Finlayson and T. 
Wardell, Glasgow. 

6877. Cartie Srauts, A. R. T. Woods and A. Brown, 
Liverpoo 

6878. anal Trap, A. mcr Liverpool. 

6879. CasH TILL, W. H. Pearce, London. 

. Provectiies, J. T. M. Hircock, Birmingham. 

6881. PgNETRABLE TaRcEts, T. B. Burns, Bristol. 

6882. Manuracturinc Ropgs, F. E. A. Giinther, 
London. 

6888. Propuctne Execrric Discuarers, M. Otto, 
London. 

6884. Stoves, J. D. Wood, Warlingham. 

6885. MuLtTiruBuLaR SreaM GeEvERaTor, J. Igert, 
London. 

6886. Wirinc Execrric INstaLLations, F. Bathurst, 
London. 

6887. Carp Recepractes, A. G. Brookes.(H. E. 
Davidson, United States.) 

6888. New Gvuarp for Porson Borries, M, Fartall, 


ona 
. Doa-carts, J. W. Stewart, London. 
$590. — FFOLD Poss, W. and BE. H. Dudley, 
mdon, 











380 








THE ENGINEER 





APRIL 14, 1899 





ete 
————_— 





6891. WATER-LEVEL INpIcaTors, W. E. Pott, London. 

6892. Dryinc Timber, J. M. Adam, @ Ww. 

6893, pee Srartions, A. J. Boult.—-(F. Corell, Gur- 
many, 

6894. MEASURING INSTRUMENTS, J. S. Townsend, H. A. 
Wilson, and J. A. McClelland, London. 

6895. Boors and SHors, J. H. Haywood, London. 

6896, Winpine from Rotary Sprnpues, J. R. Leeson, 
London. 

6897. Water-tuBE Boruers, A. J. Boult.—(M. P. Boss, 
United States ) 

ae Crossine Boprgs of Water, C. L. Wells, Liguria, 
taly. 

6899. NarLLEss HorsrsHor, A. Balme, London. 

6900. Traps for SHootinc Porposss, E. Harrison, 
London. 

6901. Buyper for Macazrygs, R. Davenport, London. 

€902. VERTICALLY ADJUSTABLE Sranp, J. Schulz, 
London. 

6908. Sienattine to Roap Veuiciss, T. Blanch, 
London. 

6904. Boot Hegts, W. Hammond, London. 

6905. IyteRcepTiINc Trap for Drains, T. Hughes, 
London. 

6906. AppLIANOR for Sawi1nc Stong, J. D. and W. Bul- 
cock, Liverpool. 

6907. ADVERTISING Dgvices, W. Scattergood, Liver- 


pool. 

6908. Powisainc Bors of Leatuer, J. Rigg and H. 
Hart, Birmingham. 

6909. WuistLes, W. 8. Simpson, London. 

6910. Ports, E. Markert.—(— Mainzer, Germany.) 

6911. a Devicrs, C. A. Jensen.—(k. Jungas, 
Germany. 

6912. Brakes for Rartway Wacon, R. T. Preston, 
London. 

6918. SecunING MANHOLE Piarss of Borters, E. D. 
and E. C. Meier, London. 

6914. ExpLosion Enoines, P. M. Justice.—(The Pope 
Manufacturing Company [Incorporated], United 
States.) 

6915. Motor Veuicies, P. M. Justice.—({(The Pope 
Manufacturing Company, United States.) 

6916. Macuinr Grarine, J. C. Howell, T. Humpage, 
and H. I. Jacques, London. 

6317. MacHINE GEARING, J. C. Howell, T. Humpage, 
and H. I. Jacques, London. 

6918. Apparatus for LicuTinc Lamps, A. Bachner, 
London. 

6919. INCANDESCENT Bopres, J. H. H. Duncan, The 
New Incandescent Gas (Sunlight Patent) Company, 
Limited, and H. T. Barnett, London. 

6920. PULVERISING and MIxine MILLs, M. J. Davidsen, 
London. 

6921. FLame Spreapers for Lamps, 8. Falk.—(C. Holy, 
Germany.) 

6922. Grain Cieaners, T. H. Cooper, 8S. J. Duncan- 
Clark, and R. H. Davies, London. 

6923. Ick-MaAKING Macutngs, G. J. Miiller, London. 

6924. Partition WALLs, J. Chapman, London. 

6925, ACETYLENE GENERATORS, A. Combier, London. 

6926. Cooter for Psrrotevm Burners, R. Adam, 
London. 

6927. Compostnc Macuineg, A. Savarese and J. D.C. 
Chateau, London. 

6928. Surrts, R. Poore, London. 

6929. Box Wrapprrs, J. J. Acworth and C. Winter, 
London. 


6930. CLosinc EARTHENWARE Jars, H. Watkin, 
London. 
6931. Motor Roap Venicies, A. M. Clark.—(La 


Société Anonyme dea Voiturettes automobiles, France.) 

6932. Venicies, A. M. Clark.—(La Société Anonyme des 
Voiturettes automobiles, France.) 

6938. GrweRaToRS for ACETYLENE Gas, F. Berger, 
London. 

6984. Stench Traps for Basins, E. Haendeler, 
London. 

6985. ANNEALING Furnaces, W. and J. C. Swindell, 
London. 

6986. Liquip Meters, W. G. Kent, London. 

6987. Coupon for Business Purposgs, F. Kent, 


London. 

6938. Morrtice Lock for Wixpows, O. Williams, 
London. 
6939. Propuction of Yeast, &c., A. E. Norgaard, 

London. 

6940. TEMPERATURE Reouator, F. Bullock and H. B. 
Daubeny, London. 

6941. ComBineD Bag Press and Currer, A. Thornton, 
London. 

CicaR and Cicaretre Rest, F. A. Davy, 
London. 

6943. PREVENTING ReE-FILLING Jars, C. R. 8. J. Hallé, 
London. 

6944. FIRE-RESISTING MATERIALS, H. R. Romney, J. 
Thame, and The Fibrous Materials Syndicate, Ltd , 
London. 

6°45, TREATMENT of MINERAL OILs, 
London. 

€946, ActuaTING Motors, A. J. Boult.—({8. Aubrat, 
France.) 

6947. Apparatus for TRANSFORMING ConTINUOUS ELEC- 
TRIc CURRENTS, A. Wydts and G. Weissmann, 


Londen. 
J. Crans- 


T. Macalpine, 


6948. Burners for INcANDESCENCE Lamps, T. 
ston, London. 

6949. STEAM-UTILISING APPARATUS, W.  Pirrie, 
London. 

6950. PARA - DIAMIDO - DIPHENYLAMINE - SULPHOCAR- 
BOXYLIC AcID, O. Imray.—(The Farbwerke vormals 
Meister, Lucius, and Briining, Germany ) 

6951. Piston Packixc, 0. Imray.—A. Shaw, United 
States.) 

6952. Securrnc Mart Baos, F. R. and J. Fraser, 
London. 

6953. Propuct for LicuTinc Purposes, E. Dusart, 
London. 

6954. Motive Power F.vurip for Enorngs, E. Dusart, 
London. 

6955. CorK Lirg Jackets, A. Saignac, London. 

6956. Rats, E. P. Martin and R. Price-Williams, 
London. 

6957. Coupters, A. Kelly, J. C. Smith, W. Fackler, 
and W. D. Block, London. 

6958. Cigar Prercer, L.G. Sloan.—(F. von Hardtmuth, 
Austria-Hungary.) 

6959. TICKET-DELIVERY APPLIANCE, A. Marsh, 

mdon. 
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6960. Lamps, H. Godsal, London. 

6961. Means for Manceuvrine a Vesse., G. Lluch, 
London. 

6962. BryocutaR Fretp Guass, J. H. 
London. 

6963. Ex.ectrric Cut-outs, H. M. Darrah, Manchester. 

6964. Faprics, 8S. Rowe, Manchester. 

6965. Rartway VrHicLe Brakes, W. S. Laycock, 
Sheffield. 

eo Brusnes, W. H. Stead and W. Blackburn 
Halifax. 


Steward, 


ifax. 
6967. Lamp GLopE-HOLDER, D. O. Sayre, New York. 
6968. SEcuRING HaNDLEs on SpInDLEs, J. Edmondson, 
Halifax. 
6969. Morpants, F. M. and D. D. Spence, and A. 
Shearer, Manchester. 


6970. Frirrmncs for Woop Fourniturg, E. Potter, 
Ilkeston. 

6971. Detonatine Sicnats for Raitways, T. Jenkins, 
Birmingham. 


6972. Castors, J. Taylor, Birmingham. 

6973. IncanpEscENcE Gas Burners, J. B. de Léry, 
Manchester. 

6974. Pepats, A. J. Anderson, Bristol. 

6975. AuToMaTIC BaRRow Brakg, G. P. Main, Lough- 
borough. 

6976. Suart Tusa, E. Lloyd, Cardiff. 

6977. Jorntinc of Drain Pips, 
Dublin. 

6978. DistnrecTING Currents of Arr, J. T. Cope, 
Birmingham. 


R. H. McFerran, 


J 
6980. Preumatic Tirgs for CycLe WaHeEkxs, E. Lycett, 


mdon. 

6981. Sunveyor’s Levgt, C. L. Hett, Springfield Brigg, 

Lincolnshire. 

6982. WIRELESs TELEGRAPHY, G. Marconi, and The 

a Telegraphy and Signal Company, Limited, 
mdon. 


6983. Partitions for Divipine Rooms, 8. Bridge, 
Stourbridge. 

6984. Door Locks, W. E. and J. H.jParkes, Wolver- 
hampton. 


6985. Steam Enarnsgs, 8. E. Alley, Glasgow. 
6986. Lamps, W. Earle, Birmingham. 
6987. Tue Bicycte Gear Metre, W. Hood, Middles- 


brough. 

6988. Firtrnes for Heatina Apparatus, G. Morris, 
Nottingham. 

6989. HgEL-nUILDING Macuinery, A. Keats, Staf- 


ford. 
6990. Sovg-presstnc Macuinery, A. G. Brooks. 


—(The United Shoe Machinery Company, United 
States.) 

6991. Raprp Opener and ENve.org, W. Percy, 
Alnwick. 

6992. SwircHeEs, W. Schloesser and H. Moeres, Cologne, 
Germany. 


6993. FosteR-MoTHER for WATERFOWL, J. A. Hooper, 

London. 

6994. LastiInc Macuine for SHoxs, W. H. Dorman, 
8 


tafford. 
oe Se for Heap-press, W. P. Fraser, Leith, 
N.B. 
— “ Bownack” Saws, J. Hampton, jun., Birming- 


am. 
6997. Skirt of Lapres’ Cyciine Hasirts, H. Harrison, 
Birmingham. 
= SrerRiuisaTion of Fivuips, J. L. Smith, Aber- 

een. 
6999. FIRE-PROOF FLOORING Cc. 
Buchanan, Glasgow. 
7000. Winpow Sasuss, J. Walker, Shettleston, near 
Glasgow. 
7001. Curtinc Down Current in Evectric Lamps, A. 

E. Segnitz, Birmingham. 

7002. Watstcoat-sHirt, D. Katz and D. Sobell, 
London. 
7008. Lecarnas, W. H. Peterson, Walsall. 
7004. Hanp.ks for Cycies, M. Vigers, London. 
7005. E:ecrric Storace Batrerigs, P. M. Justice.— 
(The Pope Manufacturing Company, United States.) 
7006. Rattway SieNaLuinc, A. J. Boult.—(0. S. 
Wolstenholine, Egypt.) 
7007. INTERNAL ComBusTION Enaines, R. C. Ayton, 
London. 
7008. Brakgs for Rorary Boprgs, W. Maassen and W. 
Wirtz, London. 
7009. Gas Cooxtnc Stoves, A. Senking, London. 
7010. CarBIDE Reservotrs, W. Schubert, London. 
7011. Pennoipers, F. E. Greening, London. 
7012. PuriricaTion of ACETYLENE, F. Dent, Liverpool. 
7013. Apparatus for Cycies, G. E. Hormbrey, Liver- 


for BvuILDINGs, 


pool. 
7014. Brake Apparatvs, J. Rigby, Live 1. 
7015. TELEGRAPHING by SounD WAvVEs, g A. Varley, 
London. 
7016. Lasts and Tress for Boots, J. and T. Brown, 
London. 


Sheffield. 

7018. Gun Tusk ANNEALING Furnace, I. Turton, 

London. 

7019. CarBURETTOR for Gas Motors, H. Lepape, 

London. 

7020. Process for Propuctne Dinernyt Acip, ©. D. 

Abel.—(Actiengesellschaft fiix Anilin Fabrikation, 

Germany.) 

7021. INTENSIFYING PHoTocRaAPHICc SILveR Prints, C. 
D. Abel.—(Actiengesellschast fiir Anilin Fabrikation, 
Germany.) 

022. BLacK-BROwWN Dyesturr for Dygrneo Corton, C. 
D. Abel.—(Actiengesellachaft fiir Anilin Fabrikation, 
Germany.) 

7023. Bug Dyssturrs for Dysgmnc Corton, C. D. 
Abel.—f Actiengesellschaft fiir Anilin Fabrikation, 
Germany.) 

7024. Brug Dysgsturrs, J. Imray.—(La Société L. 
Durand, Huguenin, et Cie., Switzerland.) 

7025. Dyesturrs, J. Imray.—{La Société L. Durand 
Huguenin, et Cie , Switzerland.) 

7026. Percussion Primer, A. T. Dawson and J. Parker, 

mdon. 

7027. AuromoTor Horsg, E. Langrenne, London. 

7028. System of CurTtina TrRencues, A. Sautter, 

mdon. 

7029. Screw Sroprer TIGHTENER, R. T. Hale, Twicken- 
h 


am. 

7030. Mopiryinc and TRANSMITTING Power, C. Joly, 
London. 

7031. FLUID-PRESSURE ENGINE Piston, W. C. Mumford, 
East Ham, Essex. 

7032. Supptyinc Fur. to Fires, E. T. von Algyest, 
London. 

7033. Apparatus for Hgatinc Water, H. McPhail, 
London. 

7034. PresERveD Eco, J. Mecredy, London. 
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7085. T1.es and Bricks, G. Howe and J.S. Rigby, 
Liverpool. 

7036. Risa Sprnntno Frames, W. E. Heys.—(F. Gast, 
France.) 

7037. Bepstraps, F. J. Middleton and W. Molineaux, 
Birmingham. 

7038. SusPENDING Mai Povucugs, T. Elliott, Acomb, 
near York. 

7039. Tgacuinc Drawino in ScHoots, J. Harper, Col- 
chester. 

_ Friction Couptines, F. Titterton, Leytonstone, 

SSEX. 

7041. Exvecrric Arc Lamps, G. St. J. Day, Man- 
chester. 

7042. Macuines for Sawine Stoyg, J. Hamilton, 
London. 

7043. Rotary Enorngs or Pumps, W. P. Little, Exeter, 
Devon. 

7044. Composition for WasHING Purposes, J. H. Tynan, 
Dublin. 

7045. SrgeRacE for Bicycues, A. Pirt, Chippenham, 
Wilts 


7046. CHancinc Sreves, T. W. Freeman and H. J. 
Cooke, Oxon. 

7047. Rattway Cuarrs, J. and D. Boyd, Glasgow. 

7048. Couptincs for SHartinc Rops, W. C. Smith, 
Mancbester. 

7049. Workine Steam TRAWL Gzar, J. Cunningham, 


Leigh. 
7050. ARTIFICIAL FLowER Bups, K. Wiessner and Co., 
Dresden, Germany. 
7051. =e PERAMBULATOR, A..C. Kuster, New York, 


7052. CoLLAPsIBLE Boxgs, W. H. Malcolmson, Sandy- 
mount, Co. Dublin. 
7058. Horse ConTrotier, A. E. Alexander.—( The 
Humane Bridle Company, United States.) 
7054. Lamp ATTACHMENT for CyciEs, C. E. Corbitt, 


orley. 
7055. Rounpinc Spun LeaTHER Facgs, 8. Oldershaw, 
Leicester. 
7056. Fences, E. C. Emerton and W. L. Godfrey, 
Kingston-on-Thames. 
7057. Srzam Enornes, G. H. Carr and I. N. Fitzpatrick, 
Kingston-on-Thames. 
7058. TippIxc Wacon, W. Griffiths and F. W. C. 
Hawker, Darlington. 
7059. — Liout Guys, M. E. Carthew-Yorstoun, 
ndon. 
7060. Batt Bearreas for Sewinc Macuings, J. K. 
Macdonald.{(The Singer Manufacturing Company, 
United States.) 


7061. Artists’ SkercHinc Apparatus, H. T. Ashton, 
ndon. 
7062. RemovaBLe Inxstanp Basg, E. Oldenbusch, 


7063. AupirHoNEs, R. Hutchison and J. H. Wilson, 
Manchester. 

7064. Seat Stipe, W. and J. Barnfather, Leek, 
Staffordshire. 

7065. VENETIAN BLIND Tape Connections, R. Rogers, 
London. 

7066. Laacuine Apparatus, D. Young.—(The Vaughan, 
Machine Company, United States ) 

7067. BurnisHina the Sores of Boors, A. Cox, 
Nottingham. 

7068. Lamps, St. J. B. Headley, London. 

7069. ANTISEPTIC VACCINATION SHrELDs, C. H. Butlin, 


ndon. 
7070. Means of Transportation, J. C. Bonner, 
4ondon. 


7071. SecurinG Cycie Sappie Supports, R. W. Smith, 
ingham. 

7072. ArracHMENT for Skwina Macuings, A. Nolan, 
Birmingham. 

7073. UpnoustereD Work, W. Carrick and J. A. 
McLaughlin, Birmingham. 

7074. — Enarygs, E. Howl and W. W. Attwood, 
mdon. 

7075. Foop Preparations, H. Higgins, London. 

7076.. CigargtTte Ho.perR, T. Whitehorn and H. N. 
Brady, London. 

7077. Macutnes for Stemmine Tosacco, A J. Boult. 
vee) Oniversal Stripping Machine Comp.ny, 
U.S A. 

7078. VeHicLe Brakk, H. L. F. Trebert, London. 
7079. Cuttixna Coat, V. I. Feeny.—(H. C. Sergeant, 


eae 
. Insotes for Boots and SHogs, W. Lawes, 
London. 
7081. Disptay Racks, J. T. Xander, London. 
7082. Lirtine Jacks, C. R. Présost, London. 
7088. Raitway Switcugs, E. Belmey, Kingston-on- 
Thames. 
7084. Opzn1nG Doors, E. B. Slonacher, Kingston-on- 
ames. 
7085. Laprgs’ Cyciine Sxirts, R. Skelton, London. 
7086. Macnuings for Dressinc Woop, J. E. Almon, 


ndon. 
7087. ‘fires for VeHIcLe Wuees, E. J. Buckingham, 


mdon. 
7088. Boor and Som Hess, J. J. Naughton, 
London. 

7089. NAVIGABLE Vessets, M. F. Mithoff, London. 
7090. Copyine and Printina Process, A. P. y Garin, 
London. 

7091. Sprep Gear, Tangyes Ltd., and J. Robson, jun., 
omdon. 

7092. TRANSFER SHEETS for Paintino, J. O. Foster, 
London. 

7098. Curtain Frxturss, F. L. Meyer, London. 

7094. Usinc InverteD Hop Naiis, J. C. Ash, 
London. 

7095. Botts, J. G. Baker, London. 

7096. CONTINUOUSLY-VERTICAL PADDLE-WHEELS, O. Jull, 
London. 

7097. Lamp Wicks, G. F. Redfern.—(7The Albatross 
Mining and Prospecting Company, Limited, South 
Australia.) 

7098. Gavuags, A. L. Schram, London. 

7099. ACETYLENE Lamps, A. E. Thinault and M. Dreyfus, 
London. 

7100. Cements, A. F. Bailey and W. A. Godsell, 
London. 

7101. PHotrocrapHic Cameras, &c., G. W. Base, 


ndon. 

7102. Sonstirute for INpIA - RUBBER, W. Jones, 
London. 

7103. Pocket CLosrr, J. E. Brandon, London. 

7104. Paper Fixs, W. P. Thompson.—_(A. M. Kolderup, 
Norway.) 

7105. Exvecrricat Rays, A. Orling and C. G. G. Brau- 
nerhjelm, London. 

7106. Rotary Enorng, G. Bourton, London. 

7107. Device for Puriryinc Bring, G. N. Vis, 
London. 

7108. AckTYLENE Gas Lamps, &c., I. Schwarz, Liver- 


pool. 

7109. CrotHes Pins, V. Bergman and W. G. Boyle, 
London. 

7110. Process for Manuracturinc Steet, W. H. 
Wheatley. — (Za Sociité Génirale des Aciers fina, 
France.) 

7111. Biotrine Devices, H. E. Ives, London. 

7112. Casgs for Papers, W. 8. Grange, London. 

7118. Makinc Hats and Bonners, 8. Brtick, 
London. 

7114. Base for Ian1t1nc Compounp, E. F. Trachsel, 
London, 

7115. Hanp Extenper, F. L. Crane, London. 

7116. Apparatus for We.vrinc Pipgs, T. J. Bray, 
London. 

7117. Pirg Tonas, T. J. Bray, London. 

7118. Encines, H. H. Leigh.—(F. C. Hirsch, United 
States.) 

INFLATION of PNEUMATIC TiREs, F. Wynne, 
mdon. 

7120. Apparatus for CarBurettino Arr, W. Peck, 
London. 

7121. Prpgs, J. Grouvelle and H. Arquembourg, 
ondon. 

7122. Piayinc Pianos, G. G. M. Hardingham.—({The 
Autono Company, United States.) 

7123. Ho_pine Fire-arMs on Cycues, F. W. H. Meissder, 
Berlin. 

7124. Incanpgescent Gas Burners, O. Conrad, 
Berlin. 
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7125. Treatinc Cuina Cray, E. M. T. Boddam 
London. 

7126. Cicar Hotpger, W. F. Marshall, King’s Lynn, 
Norfolk. 

Tue “Swan” Sroprer Guarp, F. Freeman, 
London. 

7128. Sizixc Cirotn, R. H. and C. E. Smethurst, 


Bury. 

7129. Drivixa Poturss, J. 8. Dronsfield, Manchester. 

7180. Fornace Fitrinos, H. Simcock, Birch, near 
Heywood, Lancs. 

7131. Automatic Screw Macutyses, J. Milburn, Man. 
chester. 

7182. Guazep Bricks, C. W. Woodall and M. F. Solon, 
Manchester. 

7188. T1Les, C, W. Woodall and M. F. Solon, Man- 
chester. 

7134. Spirit Levets, J. R. Wood, Glasgow. 

7185. SrretcHinc Textite Faprics, A. Ashworth, 
Manchester. 

7136. Brusues, O. H. Stanley and J. Stormont, New- 
castle-on-Tyne. 

7187. Motor, W. Parkinson, Newcastle-on-Tyne. 

7188. Apparatus for Savina Lirz, G. A. Barnard, 
Winchester. 

7189. Apparatus for Ciosixa Doors, D. Morgan, 


London. 

7140. Meruop of InrLatine Cycie Tires, P. A. McKee, 
Dublin. 

7141. Rim Brakes for Cycries, R. Mansell-Jones, 
Croydon. 

7142. Maxine Breap with Unorounp Cory, P. Rakh- 
manoff, London. 

7143. PHonocrapus, W. Eisner, London. 

7144. RecuLaTine the ConpiTion of Gas, H. Schultz, 
London. 

7145. Screw Prope.iers, F. Lange and H. Behman, 
London. 

7146. EXCHANGEABLE 
London. 

7147. Boottacgs, E. Lindenhahn, London. 

7148. ReciprocaTinc Crayk Motion, R. J. and A. K. 
Sansome, London. 

7149. Device for Detiverina Fiurps, J. P. K. Clark, 
London. 

7150. Sup, R. W. Thompson, Madras, 

7151. Tires, C. Merington, London. 

7152. Couptines, G. Ashworth and J. Taylor, Man- 
chester. 


UmBRELLAS, F. Baumann, 


7154. Grummets, B. L. Andrus, Londcn, 

7155, Fastenina for PNeumatic Tirgs, A 

London. 

7156. SIGNALLING on RatLways, 

sons. - 

7157. Sausaag Macuines, W. Paulitschke ; 
Barilitsch, London. en or 

7158, need eg w. adieck, London, 

7159. Cutinary Vesseis, C. Braby and A. Gov 

London. . 4 sabes 'man, 

7160. Catctum Carnipr, C. Wehner and M. k; 5 
London. : oo Randi, 


du Cros, 


F, and W. Mellor, 


7161. Apparatus for Bakina Pasrry, ey 
London, A. Pousy, 
8. | Seasemeno for Corsets, J. Pr skaner, 


7163. Soap, J. Mendess, London. 
7164. Macuines for Printixa Tickets, J. M, Black 
London, ae 
7165, Securine Scarrs, V. Drew and G. D. Brown 
London. ’ 
7166. Pirgs, H. J. Morgan, London, 
7167. MgMBRANE StyLe for Gramopnongs, F W 
Golby.—(L. H, Ludwig aad B. Prelerkorn, G rmany,) 


7168. Frrpinc Paper, F. W. Golby.—(A. Kinig, Gy. 
many.) nova 
7169. AppLyING Metatric Lear, W. H. (Coo 
London. 


7170. Pacxtna for JouRNAL Bgarinos, J. 
London. 

7171. GRanp PIANOFORTE 

London. 

7172. Trunks, F. Michalke, London. 

7178. TsxtTiLe Fasrics, A. F. Spooner.—(J, Jean 
France.) . 

7174. Boots, A. J. Boult —(J. Alphaud, France.) 

7175. Meruop of PRESERVING Breap, M. Marx 

London. . 

7176. Fitter, W. O. E. Meade-King, London. 

7177. ARMOUR Patina, A. E. Gibson, London, 

7178. Furnaces, J. Cowan, London. 

7179. LONG-DISTANCE SIGNALLING, D. VY. 
London. 

7180. Printinc Envevopss, G. H. Vinult and @. ¢ 
Leleu, London. " 

7181. SHeaRInG Sueep, W. W. and A. T. Barton 
London. ‘i 

7182. Apparatus for CLosina Doors, M. Paidassy 
London. a 

7183. Fiurp Turpings, W. P. Thomson.—(J. F. Bray 
United States.) . 

7184. Extractinc Nzcieixn, W. P, Thompson.—(k, 
Schwickerath, United States.) 

7185. Process of ANNEALING STEEL, E. D. Wassel] 
Liverpool. ‘ 

7186. Dress Paps, G. Goldman, Liverpool, 

7187. Dress Paps, G. Goldman, Liverpool, 

7188. Garrers, A. Schwarz, Liverpool. 

7189, Reraininc Stoppers in Borries, J. F. Beale 
London. ; 

7190. Propuctnc SweeEreNntnG Liquips, P, Porchire 

ndon, : 

7191. Repuctne Friction in Suips, E. Lindemann, 
London. 

7192. GraB-preporRs, W. D. 
Richardson, London. 

7198. Rexrs for Fisninc, W. and J. J. Hardy, 
London. 

7194. Crasps for Books, 8S, H. Crocker, London. 

7195. Booxninpino, 8S. H. Crocker, London. 

7196. Macuines for Cottectinc Hay, C. Hamblin, 
London. 

7197. Topacco Pipg Cover, W. H. Wheatloy.—(¢. 
Puilliard, France.) 

7198. Stems for CIGARETTE Ho pers, C. Langon, 
London. 
7199. Fixinc up 

ndon. 
7200. Burners for AcETYLENE Gas, G. Geisseler, 
London. 
Apparatus for SHow1nec Time, R. Kocher, 
ndon, 


M. Hagy, 
Actions, J, Herrburger, 


Riordan, 


Priestman and H, 


a Mecwanic Orca, H. Zorn, 








SELECTED AMERICAN PATENTS. 


618,245. Monkey Wrencnu, M. D. Converse, New York, 
N.Y.—Filed May 6th, 1897. 

Claim.—In a wrench, in combination, rolls of ap- 

proximately uniform dimensions, trained  con- 





secutively within a chamber, adapted to maintain 
them in circuit, provided with a sliding jaw aud 
opened laterall 
jection on sai 


to the shank of the fixed jaw, « pro- 
shank extending into said chamber 





NEY 


through the open side thereof and interposed between 
the terminals of said circuit to act piston-like, and an 
excentric locking cylinder, provided with a concave 
passageway in one side thereof, revolubly fitted trans- 
versely of said chamber and adapted to interrupt said 
circuit, and provided with a lever for rotating the 
same, the whole constructed and to operate substan: 
tially as and for the purposes shown and described. 


618,543, AntiFRIcTION Begarina, C. A. Latham, 
Wichita, Kans.—Filed October 5th, 1897. 
Claim.—(1) The herein-described bearing consisting 
of a journal having spiral ridges surrounding the same 
from end to end, a boxing having a like series of ridges 
from end to end, and a series of rollers with spiral ridge 





Veen Mendis 


surrounding said rollers from end toend, the ridges of 
said rollers engaging the ridges on the journal and box- 
ing, and said ies adapted to rotate freely. (2) An 
anti-friction bearing consisting of a journal and boxing, 
each provided with spiral ridges surrounding them 
in the same direction from end to end, and a series 0 





7153. SELF-COREING Mortice Cuiset, A. A. Bayliss, 








6979, Fitters, J. Tennant and A, J. Stokes, London, 


gow. 


West Bromwich. 


rollers adapted to rotate between said journal and 
boxing. 
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SEA COAST PROTECTION. 
By W. H. WHEELER, M. Inst. C.E, 
No. III, 

EXAMPLES OF GROYNES AND COAST PROTECTION, 
BerweEN Selsea Bill and the South Foreland the 
destruction of cliffs and the waste of land has been very 

reat, and there are here situated a greater number of 
seaside resorts requiring protection than in any other part 
of the coast. The destruction of the chalk cliffs has 
hitherto afforded an abundant supply of shingle, which has 
heen collected by a system of groynes extending nearly 
along the whole of this part of the coast. 


Poor. 


Westward of Selsea Bill at Poole the entrance to the 
harbour on the east side is bordered by sand dunes from 
90ft. to 30ft.in height. Beyond these to the east succeed 
high cliffs of sand containing a few scattered flints. The 
tidal estuary and harbour are enclosed seawards by two 
natural moles or sandspits Jutting out from the highland 
oneach side. The beach is covered with fine light coloured 
sand derived from the waste of the cliffs. At the backof 
the sand dunes is a road and several houses. The sea is 
making considerable encroachments on this part of the 
coast, and there are frequent landslips along the cliffs. 
For the protection of the dunes a concrete wall running 
nearly their whole length was constructed some years ago. 
The waves in south-east gales striking against this wall 
cut out the sand at its foot and caused its destruction, 
the greater part of the wall having fallen and the remainder 
being more or less in a ruinous condition. The part now 
standing has been protected by larch poles driven close 
together in front of it, and rising 6ft. above the sands. 
These, however, form only a very imperfect protection. 
For the purpose of preventing the removal of the 
sand from the beach, a box groyne 170ft. long has been 
constructed extending in a southerly direction to low 
water. The top of the groyne is 4ft. above the beach. 
Two rows of 4in. boarding spaced 7ft. apart are bolted to 
uprights of 6in. T-iron, the sides being stayed at inter- 
vals of 9ft. by Tin. xX 5in. fir struts of wood, and tied 
together with jin. iron rods. The space between the 
boarding is filled with rubble stone. The eastern shore of 
the entrance to Poole harbour lies back considerably from 
the general line, and behind a headland on the west side. 
The flood tide deflected by this headland eddies round and 
causes a westerly drift of the sand. The box groyne 
appears to have been useful in arresting the progress of 
the drift into the harbour entrance, and raising the 
beach at this part, the sand being from 3ft. to 4ft. higher 
on the east than on the west side. 

At the eastern end of the dunes some short groynes 
have been placed at distances apart varying from 75ft. to 
100ft. They consist of 4in. longitudinal planks bolted to 
6in. T iron uprights. As arranged they do not appear to 
have served any useful effect in accumulating sand or 
raising the beach. 

MIDDLETON. 

Between Littlehampton and Bognor the coast consists 
of low clay cliffs which have for many years been pro- 
tected by timber groynes. These, however, had been 
allowed to get out of repair, and the beach was becoming 
denuded. In 1890 the old groynes were made good, and 
some new ones were constructed. These are 250ft. in 
length, the same as those previously placed there, and 
spaced about 400ft. apart. They are fixed in a S.E 
direction, or away from the direct line of the littoral drift. 
The supply of shingle is limited at this part of the coast, 
but sufticient has been accumulated to afford protection 
to the coast as far as the groynes extend. 


WorrHING. 


The shore at Worthing has been protected by groynes for 
upwards of fifty years. About twenty-five years ago anum- 
ber of low timber groynes were constructed,andothers added 
more recently. These consist of 2}in. planking fastened 
to Yin. fir piles, spaced 5ft. apart, nent driven into the 
beach, having Tin. waling bolted to them, and supported 
by 9in. struts which are bolted to short piles driven into 
the beach. The groynes are spaced at distances varying 
from 120ft. to 500ft. apart, and were originally placed 3ft. 
to 4ft. above the beach. At the upper part of the beach 
on the west side of the pier, for a width of about 60ft., 
the shingle has accumulated nearly to the top of the sea 
wall, and many of the old groynes are buried. The shingle 
tails down nearly to the end of the groynes, the lower end 
being 18ft. lower than at the sea wall. The shingle varies 
from 2ft. to 5ft. higher on the west than on the east side 
of the groyne. At the time these groynes were put down 
the beach had become quite bare of shingle, and the land 
was being destroyed by the action of the waves. Since 
their construction a fine beach has accumulated all along 
this part of the coast, which affords adequate protection 
to the sea wall and road. Although these groynes have 
answered the purpose for which they were intended—in 
raising the beach near the sea wall—they have not been 
carried far enough down towards low water, as the beach 
between half tide and low water is very low and flat, and 
the sand is seldom hard and dry. Some fresh groynes 
extending across this hollow to low water have recently been 
put down, and have already caused some improvement. 

SHOREHAM. 

Between this place and Lancing, groynes, consisting 
of fir piles and planks, were erected in 1878. They 
extend to low water, and run about 275ft. in length. 
They are spaced about 500ft. apart, and point in a S.E. 
direction, or away from the direction of the drift at an 
angle of 75 deg. These have led to an accumulation of 
shingle, which, however, is very unevenly distributed, 
the material being from 4ft. to 7ft. higher on the west 
than in the east side of the groynes. 

LaNcING. 
_ At this place the surface of the land next the coast 
is below the level of high water, and depends for its 
Protection on a bank of shingle, the top of which is S8ft. 


above ordinary H.W.S.T. 


gradually being driven landwards, the encroachment on | 
the land between 1875-91 varying from 70ft. to 320ft. | 


To prevent further encroachment nine groynes, each | 
300ft. long, were put down in 1894. They are spaced 
400ft. to 500ft. apart, the height at the top end being 8ft. 
above H.W.S.T., and at the lower end 10ft. below that 
level; or, when first fixed, from 3ft. to 4ft. above the level 
of the shore. 

BRIGHTON AND Hove. 

The waste of the clifis in front of Brighton has been 
the cause of considerable trouble and expense for upwards of | 
three centuries. About two hundred years ago, in conse- 
quence of serious damage and loss to the houses, attempts 
were made to aan the cliffs by the construction of 
groynes, and at the present time the beach is provided with 
the most elaborate and expensive system of groyning to be 
found on the south coast. The travel of shingle along 
this part of the coast is from west to east, and during the 
last twenty or thirty years the supply has been arrested by 
protective works which have been carried out along the 
coast for several miles to the west of Hove and Brighton. | 
The supply being thus diminished, the beach became 
lower, and, consequently, the destructive action of the 
waves on the frontage increased. For the protection of 
the roadway a continuous line of sea wall from Kemp | 
Town on the east to Hove on the west has from time to 
time been constructed, and a large number of concrete 
and timber groynes placed on the beach for the purpose 
of protecting this sea wall. In describing these works it 
has been said that there are, in fact, more groynes than 
beach. | 

The concrete groynes are very substantial structures, | 
and vary in length and width, the larger ones extending 
from the sea wall to low water a distance of about 500ft. 
The top varies from 10ft. to 15ft. in width, and being pro- | 
vided with parapet walls it forms promenades. For 
about two-thirds of their length the top is above the line of 
high water, the lower end gradually sloping towards the 
beach. The largest of these groynes is stated to have 
cost over £10,000. 

Between these concrete groynes are interspersed, at 
intervals of about 120 yards, massive timber groynes about 
100 yards in length, and rising about 16ft. above the ordi- 
nary level of the shingle beach at the upper end, and 6ft. | 
above the sand at the lower end, the line of direction 
being at right angles to the shore. The construction 
varies a little, but generally they may be described as 
consisting of 3in. horizontal planking fastened to fir piles 
Yin. square driven into the beach, and spaced 3ft. 6in. 
apart, and tied together with double 7in. by 6in. waling at | 
top and 6in. by 5in. lower down bolted to them. They 
are held in place by unsquared oak timber ties from 30ft. to 
35ft. longand 15in. diameter, the butt end passing through 
the boarding, and is notched and secured by wooden 
cotters and crosspieces. The other end of the support is 
made secure to two short piles driven into the beach, and 
held together by cross ties. 



























































Elevation 
Fig.t. 
Brighton 


These supports are placed on the windward side, or that 
from which the regular supply of drift comes, and they 
thus act in tension. As the shingle collects and its depth 
increases, it buries these ties, and adds to their ability to 


This shingle bank was ‘means of trapping a considerable amount of shingle 


they have entirely failed so far in permanently raising a 
level beach along the whole of the frontage; and con- 
sidering that their general condition has been the same 
for the last forty or fifty years, there does not seem 
much prospect of their ever attaining the end to be 
sought by a proper system of groyning. 

At Hove after the construction of the groynes to the west, 
the beach gradually became denuded in the course of a year 
about 11ft.,and where formerly there was a good beach ata 
slope of 1 in 10, the face of the shore became vertical and 
100ft. of the esplanade was washed away. For the pro- 
tection of the roadway and promenade, a concrete wall 
24ft. high, having a batter of 1 in 6, was erected about 
fifteen years ago. After this was completed the reflex 
action of the waves scoured out the beach at the foot of 
the wall nearly to the bottom of the foundation. Piles 
were then driven in front of the wall, but as the denuda- 
tion still continued groynes, 200ft. to 280ft. in length were 
placed along the beach of a similar character to those at 
Brighton. Those first placed were fixed at an angle of 
45 deg., but as this was not found to be satisfactory, they 
were subsequently placed at right angles. As a further 
aid to raising the beach and protecting the sea wall, 
under the direction of Mr. Ellice Clarke, M. Inst. C.E., 
who had charge of the work, 25,000 tons of shingle, 
dredged out of Shoreham Harbour, was deposited on the 
beach 400ft. below high-water mark. The whole of this 
shingle was drifted up and deposited irregularly in front 
of the sea wall to a depth of 8ft., and in places within 5ft. 
of the top of the wall. 

NEWHAVEN. 


Formerly there was an abundant supply of shingle 
drifting along, and accumulated on the coast in front of 
Newhaven and Seaford. About twenty years ago the 
construction of the groynes at Brighton and Shoreham 
arrested the supply, and very little shingle now finds its 
way to Newhaven. The small quantity drifted and that 
derived from the cliffs between Newhaven and Brighton 
is caught by the pier of Newhaven Harbour, which 
extends out a considerable distance from the shore. The 
construction of this pier has also caused an alteration 
in the set of the flood tide, which formerly ran eastward 
parallel with the shore, but is now deflected and a counter 
tide is formed, which, striking the projection at Seaford, 
eddies round and runs westward towards Newhaven 
Harbour. The drift of the shingle has followed the 
alteration in the set of the flood tide and now works 
westward, and is accumulating in a large mass on the 
east side of the harbour, in the pocket formed by the 
projection of the wooden jetty. Groynes formerly 
placed for the protection of this part of the shore are now 
buried, while at Seaford the beach is scoured down to the 
chalk in places. Mr. Ellice-Clark, C.E., in a report made 
in 1897, on the condition of this beach, estimated that at 
that time the beach had been denuded to the extent of 
150,000 tons, and that the high-water line of 1872 had 
then become the low-water line, thus considerably 
increasing the depth of water on the beach at high tide, 
allowing a much greater wave stroke. A concrete sea wall 
at Newhaven erected for the protection of the land has 
been undermined, and now lies in ruins scattered about 
the beach. The land at Seaford lies at a level from 
10ft. to 11ft. below the top of the beach, and during the 
gales of last winter considerable difficulty was experienced 
in saving the earthen bank which protects the land from 
destruction. For the protection of the shore at Seaford, 
Mr. Ellice-Clark advises the construction of a sea wall 
and concrete groynes 200ft. apart, with timber groynes 
between, placed at right angles to the shore line. Last 
Session power was obtained by the Newhaven Harbour 
and Brighton Railway Companies to construct a sea wall 
and other protective works in front of their property, the 


:| estimated cost of the works being £50,000. 


EAsTBOURNE, 

Groynes have been in existence in this part of the 
coast for a very long period, principally for the protec- 
tion of the Circular Redoubt, and were found useful in 
accumulating shingle. The old groynes, which had been 
allowed to go to ruin, were subsequently replaced by 
others, and these have since been added to and lengthened. 
At the present time the whole frontage extending from a 
little to the east of Beachy Head nearly to Langley 
Point, for a distance of about three miles, is protected by 
a sea wall, and studded with high short groynes. These 
groynes are constructed much on the same system as 
those already described at Brighton. They vary in length 
from 30 to 80 yards, and are spaced from 60 to 100 yards 
apart. The oak supports, however, in this case, in many 
of the groynes are placed alternately on the windward 





support the groyne. With high groynes struts placed on | and lee sides, and in some cases wholly on the lee side. 
the leeward side are liable to be washed out. With an/ East of the pier, recently the groyning has been extended 
oblique wind the waves flow freely up the slope of the | from the end of the existing high groynes down to low 
shingle and over the top of the groyne, and in falling the| water, a distance of 80 yards, by low planking, from 2ft. 
impact of the water cuts out the beach and undermines to 3ft. high, fixed in the same manner as the groynes 
the supports of the stays. The cost of these groynes for | constructed by Mr. Case at Dymchurch. During the 
a length of 300ft. may be put at about £540, or 36s. per | heavy gales of this winter—1898-99—some of the uprights 
foot run. | have been worked out, and the planking got loose, but the 
Under normal conditions the shingle accumulates on | general result has been a considerable accumulation of 
the west side of these groynes and becomes heaped up | sand all over the lower part of the beach, which now is 
near the upper end above high-water mark, and there is | level with the top of the planks. 
a difference in level of the shingle on the two sides of the; The general direction of the coast here faces south-east. 
groyne of from 10ft. to 15ft., and even, in some cases, as | There is an abundant supply of shingle derived from the 
much as 20ft. As these groynes are only 120 yards | waste of the chalk cliffs at Beachy Head, but the material. 
apart, the beach is very much impaired for use by/|is very irregularly distributed, particularly at the west 
visitors, and rendered dangerous for children, owing to the| end. Although the high short groynes with which the 
great drop from one side of the groyne to the other, and | beach is studded have now been in use for several years, 
the appearance of the beach is much detracted from by the | and the outlay incurred in their construction must have 
appearance of these unsightly structures. They only afford | been very great, they cannot be considered, any more 
a partial protection to the sea wall, for while at one end} than those at Brighton and Hastings, as affording an 
of the bay. between them the shingle is heaped up, at the | efficient means of accumulating shingle or of retaining it 
other end it is exposed to the full force of the waves acting |on the beach. After south-west gales the material is 
on a denuded beach, and the part supported is varied | either piled up in mounds to the top of the groynes for 
according to the direction of the on-shore gales, which | about a fourth of their length on the windward side, leav- 
shift the shingle from one side to the other. Although, ing the lee side entirely bare, with a drop from one side 
therefore, these high, massive groynes have been the to the otherof 6ft. to 9ft., or else the whole bay is denuded 
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down to the chalk or sandstone rock. With easterly gales, 
where the shingle has been previously piled up in mounds, 
it is shifted to the other end of the bay, producing the 
same effect. Thus, after the gales of the last winter, the 
whole of the beach, except one or two of the bays at the 
extreme west end, from the Wish Tower westward for a 
distance of about half a mile was denuded, leaving the 
chalk rock bare and the groynes standing up from 10ft. 
to 12ft. above it, the depth from the top of the sea wall 
to the beach being in places from 12ft. to 15ft., and even 
in some places as muchas 20ft. East of the Wish Tower 
to the pier many of the bays were nearly cleared of shingle, 
and in others more than half the bay was bare. East of 
the pier denudation had left the greater part of the groynes 
exposed. The Corporation of the town, however, do not 
appear to have lost faith in their system of groyning, or 
to place much reliance on the work Mr. Case has been 
carrying out for them, as they are now engaged in con- 
structing a very high groyne on the east side of the pier, 
at the part of the beach where the low groynes have been 
constructed. 
BEXHILL. 


A sea wall about three-quarters of a mile in length was 
constructed here about fourteen years ago, and groynes 
constructed at intervals on the beach in front of the wall. 
Similar — are also continued along the shore to the 
eastward. They are spaced from 80 to 100 yards apart, 
and are about the same length, extending from half to 
two-thirds down to low-water mark of spring tides. They 
consist of oak piles spaced 4}ft. apart and 8in. square, 
with a waling of the same scantling. The boarding, 
which is also oak, is 3}in. thick. These groynes are 
supported by ties consisting of unsquared oak trees 16ft. 
long. and from 12in. to 15in. diameter, placed on the west 
or windward side, the butt ends passing through the 
planking, and notched on to a waling which extends over 
and is bolted to the piles, the other end being made fast 
to two short piles driven into the beach. The boarding 
rises about 5ft. above the original surface. These groynes 
incline from the sea wall to the westward, the direction 
from which the supply of shingle comes, at an angle 
varying from 105 deg. to 130 deg., their rake being 
lin 9. 


The general direction of the coast line faces about south 
by east. There is at the present time a considerable 
accumulation of shingle along the whole frontage, which 
is evenly distributed, the groynes being almost entirely 
buried. Next the sea wall the shingle is piled up, for a 
width of about 20 yards, 6ft. to 7ft. above the level of 
spring tides, and within about 3ft. of the top of the wall. 
Then after a short steep slope at the level of high water 
of spring tides, the shingle slopes away to low water of 
neap tides at an angle of 1 in 10, beyond which is a flat 
surface of sand, through which the rock projects in many 
places. The way in which this shingle has been main- 
tained, and the even way in which it is distributed, afford- 
ing complete protection to the sea wall, even after the 
exceptionally numerous and heavy gales of this winter, 
1898-99, presents a great contrast to the condition of the 
beach at the two neighbouring watering-places of East- 
— on the west and St. Leonards and Hastings on 
the east. 








KRONSTADT DOCKYARD, 





From our article on Kronstadt last week the following 
comparison was inadvertently omitted :— 


Poltava. Indiana. 











| Brennus. 
| 
Displacement 11,000 10,238 | 11,895 
Big guns é 4 A (12in.) 4 A (13in.) | 3 A (13}in.) 
Secondary guns .. .. 2DGin.@F.){| 8 C sin.) + VI19 p (6"2in.) 
; \ 4D G@in. QF. f} 
Small Q.F. .. 36 22 | 20 
Belt armour... .. .. «. aaa aaa aaa 
Ratio of belt tolength, circa $ complete 
Lower deck armour .. .. e-—d a a 
Ratio of this tolength, circu ; $ | complete 
Armour of big guus ..  .. aa aud, hoods b | aaa 
Bases of big guns, armour c d | nil 
Armour on small turrets... a, hoods ¢ d 
Bases of small turrets, ) ae | a 
OE 45. 2s, we we | 
Armour on casemates .. c os | d 
Under casemates, armour c—d — d 
Guns behind shields only. none { he ee j none 
11,800 f.d. 
Horse-power 11,200 n.d. { 8,000 n.d. } 13,950 f.d 
Number of inches of iron ) 
to which total protection | 
i 3¢in. 48in. 


lent, excluding coal pro- 


of machinery is equiva- > 36in. 
tection, circa .. .. al) 





In fighting speed the Indiana is probably a knot behind 
the others. The Brennus only, has a curved deck to 
reinforce the belt. She is alittle faster than the Poltava, 
and alone of the three has water-tube boilers. Of these 
she carries thirty-two Belleville. Of the three she is 
probably the best ship, when considered from every 
point of view. If she had had a less abnormal thickness 
of water-line protection, the equivalent of 30in. of iron 
would probably have sufficed, and the balance had been 
expended in better protection to the quick-firing guns, 
and four 12in. instead of four 13}in., her superiority 
would perhaps have been greater still. 

The letter notation of armour above, which is that of 
the ‘‘ Naval War Game,” is used here for simplicity of 
comparison. Roughly, armour must be attacked by a 
gun correspondingly lettered. 








A New PLaNisuinc HaMMeR.—An improved form of hammer 
for flattening, planishing, marking, and stamping sheet metal has 
recently been introduced by Messrs. Thompson Brothers, Carver- 
street, Sheffield. It differs from the old planishing hammers in 
that a true parallel blow can be struck on any part of the anvil. 
It has motions from side to side and backwards and forwards, so 
covering the whole anvil, and can be set to strike curves, sides, and 
corners, A set of hammers and anvils of different shapes form 
part of the apparatus, The whole machine weighs about 2 cwt. 


THE NAVAL BOILER OF THE FUTURE. 
No. II. 


In our first article we have, it will be remembered, 
fixed the maximum length of water-tubes at twenty-four 
diameters. If they are made longer it is probable that they 
will bend. It has been proposed, however, to fit the tubes 
with supports which shall prevent sagging. These take 
the form of thin deep collars shrunk on the tubes about 
mid-length. When the boiler is being put together the 
peripheries of the collars abut against each other, and the 
lowest collars rest on a plate above the furnace, protected 
by fire-clay from destruction. Another plan consists in 
passing the tubes through holes in plates slung from the 
top of the boiler. It is only necessary to name such ex- 
pedients to condemn them, and so we come back to our 
original statement that the tubes must be limited in 
length if they are to last. Apart, however, from what 
we may term the normal cause always operating to bring 
about the bending of a tube, we have besides to consider 
other conditions which render long tubes untit for use on 
board ship. Thus, in no case should a tube be longer 
than the stokehold is wide, otherwise it will be impossible 
to get it in or out of place. Indeed, it will be easily 
understood that the tube must be shorter than the width 
of the stokehold by a foot or two, or it may not clear the 
boiler casing. A “section” of the Belleville boiler is 
longer over all than the tubes by the length of two 
headers, or ‘‘ honey-pots,”’ as the cast steel coupling boxes 
at each end have been termed. Thus, while tubes as 
much as 18ft. long may be and are used on land, no such 
dimension is admissible at sea. 

But besides constructive conditions such as these, we 
have working conditions to consider. If the tube is over- 
heated once it will be overheated many times, and its 
rapid destruction is certain. The only way to prevent 
overheating is to keep the tube surfaces always wet. 
Now, a little reflection will show that a tube delivering 
steam at one end has only the sectional area of the tube 
available for the escape of the steam. Let us say that the 
area is six or any other number of square inches. Let 
the length of the tube be . feet, and the volume of steam 
made y. If now we double x, other things being equal, 
we double ¥; but the sectional area of the tube remains 
unaltered, while twice as much steam has to find its 
way out. Practice has proved in a way not to be mis- 
taken, that when tubes are laid at a small inclination a 
species of throttling action is very easily set up. The 
tube becomes filled with steam instead of water. The 
water is blown out of the tube, in fact, and overheating 
ensues. Such an action cannot take place with a short 
tube; unless, indeed, the commonest precautions to secure 
free delivery are omitted. 

Weregard the use of short tubes as so absolutely essential 
to success, that we make no apology for saying some- 
thing more about tube length and its effects. We have 
abundant evidence that long tubes will not work satis- 
factorily, and all bends and changes of direction of 
current greatly augment the probability of a breakdown. 

In the Belleville boiler, for example, the virtual length 
of a tube is 90ft. to 100ft. Carl Busley, in his fine 
book on ‘‘ The Marine Steam Engine,” says of the Belle- 
ville boiler :—‘' In order to produce satisfactory circula- 
tion a non-return valve is fitted on the water chest, and 
the water is made to pass into the elements through the 
contracted openings in the cones before described. As 
the water in the feed-pipe which comes from the steam 
chest stands at a higher level than in the boiler, it opens 
the non-return valve, enters the boiler, and is evaporated. 
But the formation of steam takes place simultaneously 
in all the tubes, and thus the water is driven upward by 
the steam formed in the lower tubes, and then forced 
back on meeting the steam in the upper tubes, a recipro- 
cating flow of the water being caused. The non-return 
valve prevents the water from getting out of the boiler, 
and hammering occurs during the process of warming up, 
as in all boilers in which the steam from the tubes enters 
the steam chest above the water level. When the Belleville 
boiler is fairly at work its circulation is very active and 
complete, the steam bubbles passing with great rapidity 
through the tubes.”* This means that the boiler is de- 
pendent on the feed-pump for circulation. It supplies an 
excellent example of the impossibility of securing wet heat- 
ing surface without mechanical assistance, when the tubes 
are long; and the passage we have quoted enables us to 
understand why it was that the first attempt made to 
use the Belleville boiler in an English trading vessel did 
not succeed, because a Belleville feed-pump was not used. 
Another example of the long-tube boiler is supplied by 
the Perkins steam generator, tried on board the yacht 
Anthracite in 1880. This was a total failure when pushed, 
and the boiler could only be used at all by wire-drawing 
the steam down from a pressure of 350 1b. to 210 lb. 
M. Bertin, in his treatise on ‘‘The Marine Boiler,” which was 
recently reviewed in THE ENGINEER, says of Belleville boilers 
fitted to the Hirondelle in 1869, ‘‘The boilers were irregular 
in their working, owing to the steam not being able to get 
away with sufficient freedom. Zhe whole of the water 
was at times forced up from the lower tubes, and on one 
occasion all the tubes in the lower rows which were full 
of steam became red hot.” The italics are ours. It 
seems hardly worth while to insist on the necessity of 
keeping the heating surfaces always in contact with 
water; but it may be useful to quote one more passage 
from M. Bertin, who, we may add, rather favours boilers 
with what he calls ‘‘ restricted circulation.’’ Writing about 
the D’Allest boiler, he says :—“‘ The direction given to the 
hot gases, although conducive to high efficiency, intro- 
duces a conspicuous element of danger, the gravity of 
which has been proved by the series of accidents which 
have occurred on the Libau in 1890, on the Don Pedro, 
and finally, on the Jaureguiberry in 1896. The hottest 
portion of the furnace gases comes directly into contact with 
the upper tubes, which are never so effectively cooled by 


~* Our readers will do well to consult Professor Watkinson’s paper, pub- 
lished in our impression for April 3rd, 1896. They will see that the 





circulation so-called is not quite what Herr Busley thinks. 





—_— 
the circulation as the lower ones, and are liahle to b 
filled with accumulations of steam, or even to run Ee e 
of water, as a result of an accidental lowering of re 
water level.” The italics are ours. The tubes are f 
steel 8:15in. diameter, 0-12in. thick, and about sit. 6;° 
long—that is to say,about thirty-three diameters lon { 
We may add that the tubes bent so much that ieee 
tubes have been tried, because of their transverse stiffness 
In the French war-vessel Bombe, the tubes hogged ~- 
nal : P 
instead of sagging. 

In our last impression we referred generally to the 
theory which has been advanced to explain the bending 
of tubes. The question is so important that we think it 
desirable to give the views of M. Bertin concernin 
it. Practically his theory is, that when a strip a 
metal, free to change its shape, is unequally heated 
permanent set is produced. After referring to My 
Yarrow’s experiments, M. Bertin goes on to say: 
‘‘M. Garnier, of the French navy, has followed up the 
subject at Indret more thoroughly by experimenting on 
strips of iron and steel, with their ends butted against, 
strong and rigid castings. M. Garnier made further ex. 
periments more nearly approaching those met with in 
practice, when the strips are firmly secured at either end 
and are stayed in the centre like fire-boxes. Finally, os 
onpuinentes on discs of iron, brass, and steel exposed 
to local heating. The results obtained agree very closely 
with those given by theory; they have confirmed the 
occurrence of permanent sets in plates free to expand, 
and also the phenomena known as blistering.” 

M. Bertin, further, refers to the existence of permanent 
local stresses in boilers, ‘and further experience would 
appear to show that both iron and steel are deteriorated, 
change their molecular texture, and become very brittle 
by being repeatedly heated and cooled.” 

It is by no means to be supposed that although sagging 
is the most usual form of distortion, it is the only form, 
On the contrary, tubes will equally bend upwards, or 
to the right and left. We have seen a group of long Qin, 
tubes all bent, and all bent different ways. Tor obvious 
reasons, a long tube, regarded merely as dry metal, is 
more likely rey than a short one. But the long tube 
is also more likely to be overheated than the short one. 
It can be readily understood that if a straight tube were 
made, say 2in. in diameter and 100ft. long, and that this 
tube, being laid at a slight angle, was supplied with water, 
and then violently heated throughout its whole length, 
steam could be produced in such quantity that the 
delivery end of the tube would be blowndry. The steam 
bubbles must escape through the water or carry the 
water before them. The only possible way in which the 
tube could be kept full would be by forcibly pumping 
water into it. The virtual circulating head would not 
suffice. If it is admitted that a tube 100ft. long cannot 
be used, it remains to be settled what length of tube can 
be used with safety, and practice goes to show that, as wc 
have said, a tube not more than 25 diameters long can be 
safely used. For moderate rates of combustion such 
tubes will be safe if laid quite horizontal, both ends opening 
into water pockets of sufficient capacity. With an inclina- 
tion of lin. to the foot, they are safe, no matter what the 
intensity of the fire is, always provided that nothing inter- 
feres with the free escape of the steam bubbles at the 
higher ends. 

It would be very easy, perhaps, to prove that tubes 
somewhat longer in proportion to their diameter may 
be used with safety. Wedo not intend to dispute the 
point. All that our proposition comes to is a statement 
that tubes of not more than a given length may be 
regarded as being absolutely free from risk of distortion. 
The length available is, we believe, quite sufficient ; and 
not to press the point further, we lay down as the first 
datum for the water-tube naval boiler of the future, 
that it will have tubes 3in. or 4in. in diameter, and 6ft. 
or 8ft. long. This is the maximum admissible length. 
But we hold that a 3in. tube 5ft. long for the smaller 
class of boilers, and a 4in. tube 6ft. long for the larger 
class, will give better results, and prove more satisfac- 
tory inevery way. 

Having fixed on the length and diameter of our 
tubes, we have next to consider how they are to 
be combined to make up a boiler. We have only 
to look at the drawings accompanying Mr. Milton's 
paper read before the Institution of Civil Ingineers 
on the 7th of March, to learn that there are in 
actual use a multitude of different systems of cou- 
bining tubes to form a steam generator. Our own 
Admiralty have, we believe, no fewer than eleven types 
of water-tube boiler fitted in vessels of various sizes for 
experimental purposes. This is not a treatise on boiler 
construction, and we take it for granted that our readers 
are familiar—at least as far as description and drawings 
go—with all the more prominent varieties of the water- 
tube boiler. We shall, therefore, confine ourselves to 
considering the general lessons taught by practice. (ne 
of the first is that the water-tube boiler may usually be 
reckoned on to supply us with illustrations of the occur- 
rence of the unexpected. That is to say, boilers which 
seem to be well calculated to give good results are not 
infrequently utterly disappointing; and we can call to 
mind one boiler which even its inventor regarded with 
the utmost doubt, and yet proved, within limits, a com- 
plete success. 

There are two leading principles on which tubes may 
be combined to form a boiler. Proper to the first we 
have free circulation. Proper to the second we have 
restricted circulation. The D’Allest boiler and the 
Joessell boiler may -be taken to represent the first. 
The Belleville boiler to represent the latter type. In the 
first-named boilers the inclined tubes open freely at each 
end into rather wide water spaces, down one of which 
water flows to feed the tubes, while steam and water 
rise in the other. We shall not stop to describe the 
Belleville boiler; we shall show ina moment that the 
restriction of circulation is a radical defect in any boiler; 
but before doing this it is fair to set before our readers 
such arguments as can be used in favour of it. These 
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are given b, 
of a limite 


cory . ‘hen the direction of the current of water, as 


well as its intensity, can be regulated at will. As a con- 
seqieary direction to the flames, and thus to place the 
coldest part of the boiler in contact with the cooler 
pe The hot gases can, therefore, be more completely 
Geprived of their heat than is the case in tubulous 
poilers of other systems. This important property seems 


to have been 


his first boiler. 
is sp 
ie bore of the funnel.” ; | 
It is a suggestive commentary on this passage that it | 
has been found absolutely necessary to fit the Belleville | 
boiler with economisers. Indeed, the advantage claimed | 
is so shadowy, that it may be regarded as imaginary. On 
the other hand, very grave disadvantages attach to the 
system. We lay it down as essential to the success of a 
tubulous boiler that the ends shall be open to their 
full area, the only obstruction admissible being a thin 
plate, such as is used in some boilers to direct the 
ren 
jet with each other.* The most weighty reason for 
refusing to restrict the area through which steam and 
water have to flow is that narrow passages are very liable 
to get clogged with dirt, and the results may be dis- 
astrous. In another page we give Mr. Goschen’s reply 
to questions put to him in the House of Commons. Nothing 
that we could urge against restricted circulation would be 
more impressive than this dry statement. Several tubes 
in the boilers of the Terrible became overheated because 
they became choked up with salt and ‘‘sulphate”’ of iron, 
ordinary rust, &c., largely derived, it would seem, from 
the complex apparatus which is used to get the water out 
of the steam. We givea section of the separator in the 
accompanying engraving, which is quite suggestive. In 























BELLEVILLE WATER SEPARATOR 


like manner, boilers in which internal tubes are used have 
had their outer tubes overheated and destroyed because 
the annular space between the two tubes became choked 
with dirt or deposit. It must be understood that we 
do not in the least mean to say that circulation cannot be 
carried on, and that with great success, in boilers with 
contracted openings to the tube ends. But we do say 
that in all such boilers the contraction of outlet introduces 
an element of risk, and we hold that in the naval boiler 
of the future every element of danger that can be elimi- 
nated ought to be got rid of. 

If, now, the principle of the open tube ends be adopted, 
as it should be, there remain two definite systems of 
putting the boiler together. In one we have the separate 
“header,” as used by Babcock and Wilcox in land boilers. 
In the other we have the water chamber, as used by 
Seaton, D’Allest, and many others. Fig. 2 is the D’Allest 


it is possible to cause the water to travel in a | 


taken into consideration at the outset by | years over seventy tubes had 
M. Belleville, and to have ins ired the arrangement of | to be replaced from this cause 
hic It was utilised later by M. Herreshoff in | in the Bombe, which is fitted 
iral coil boiler, where the feed entered at the top| with D’Allest boilers. 


ts of steam and water, and keep them from inter- | 


M. Bertin as follows :—‘‘ Special advantages | we give because it will serve to make some things clear 
circulation. Before leaving the subject of | which would otherwise require a great deal of letterpress 
f limited circulation, it is important to observe | to make them intelligible. Whichever system is adopted, 


| care should be taken that the joints are not exposed to 
| the direct action of flame.| The tubes may be expanded 
or “rolled” into either headers or the flat plate of a 
| water chamber. It is worth notice, however, that a 
peculiar action takes place now and then at the tube ends, 
| which, unless provided for, may cause a disaster. The 
| tubes wear away at the ends thus :— 

| M. Bertin tells us that in two 


This 
seems to indicate that the tubes 
should be provided with thin 
steel ferrules. 

It is an open question whether 

a boiler is best built up with 

headers or water chambers. We 

can do no more here than point 

|out the conditions which will 

influence the designer in coming 
to a decision. 

The first is weight. Which will be the heavier? It 
must not be forgotten that the water chamber must be 
strongly stayed in some way. That it must hold a con- 
siderable weight of water, if it is wide enough to be effi- 
| cient, and some means of getting at the tube ends must 

be provided. The headers tre usually of cast steel. 
They are heavy, and their ccmbination with the steam 
drum is by no means invariably satisfactory. 

















CROSS SECTION OF THE DIADEM. 





WE engrave this week a cross section of the first-class 
cruiser Diadem, of 11,000 tons displacement, which is 
specially instructive as being the only cross section of 
an authoritative character, of any vessel of the most 
recent ‘‘ protected” cruiser type—pure and simple— 
which has yet been published. It is unfortunate that 
in all the late editions of the Naval Annual, although 
excellent profiles and deck plans of the various war 
vessels of our own and foreign navies are given in great 
profusion, in no solitary case does a cross section of the 
ships appear. Yet quite as much information can be 
gathered from a cross section as from a profile—perhaps, 
indeed, a good deal more. 

Our engraving gives a cross section of the Diadem, 
nearly amidships, and runs practically across the 
widest of the four boiler spaces, which has eight 
generators in it, grouped slightly to port of the middle 
line of the ship. They are set back to back, so only four 
appear in the engraving. By grouping them a little to 
one side, a passage is obtained round the group into the 
next boiler space. To balance the weights of the gene- 
rators the next group is set to starboard, andso on. Each 
generator has its economiser and separate uptake imme- 
diately above it, as shown. The framings by which the 
grate bottoms are secured to the bracket framing of the 
vessel are of great strength, and differently arranged from 
those of the Powerful and Terrible, a sort of triple girder 
of stout steel plating being carried along beneath the 
entire extent of the boiler spaces, under the stokehold 
flat. This must stiffen the vessel at the most important 
part very materially. As may be seen in the drawing, 
‘the grouping of the boilers is very well adapted to 
assist the stability of the ship. A large proportion 
of the mass of 748 tons, which represents their 
weight, rests low down upon the stokehold flat, and 
the remainder rises from it in a p idal form, 
the very best adapted for the disposal of heavy 
weights on board ship, as is well known by stevedores. 
The weight of the engines is nearly as usefully placed 
to improve the stiffness of the ship, so that the whole 
of the 1436 tons taken up by propelling machinery 

and boilers acts prac- 
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a slightly lower level, 
may be included; the 
entire total of mach- 
inery, boilers, and 
ammunition, amount- 
ing to 1700 tons, thus 
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tending to preserve the 
ship in, or restore her 
to, an upright position, 
even when inclined to 
a very severe angle of 
heel. 

It will also be seen 
that the coal bunkers, 
beneath the armoured 
deck on either beam, 
which rise from the 
level of the stokehold 
flat, between the 
boiler-rooms and wing 
compartments, when 
filled or even half 
filled with coal, must 
greatly enhance the 
ship’s stability. And 








boiler of the French cruiser Chasseloup-Laubat, which 
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their weight when 
filled, which is 1000 
tons, is no inconsider- 
able proportion of the entire mass of weights carried. 





* In the Niclausse type of boiler the disc area of the tubes is 
ae bet, for reasons which will he made clear presently, This is 








t The Belleville boiler has a running screw joint on every second 


pipe, 
rendered n by the arrangement of the tubes, which is such that 
without the vunuing joint the boiler could not be put together. 





We speak, of course, only of such coal as can be 
carried without bringing down the ship deeper in the 
water than is normal for her designed displacement of 
11,000 tons. If all her bunkers were filled she would 
draw about 18in. or 2ft. more. The positions of the 
armoured casemates, two of which are shown in the 
drawing, are well winged out so as to make the vessel’s 
period of rolling longer and more easy by their weight. 
Altogether, the greater part of the mass of weights, 
which we have been considering, tends to improve not 
only the stability but the stiffness of the Diadem, and 
she is reported to be—what we always anticipated—a 
very comfortable vessel. : 

There is still the armoured deck to be considered, the 
weight of which is over 1500 tons. It is clearly not 
advantageous, as a feature, to the steadiness of the ship, 
for some part of it is above the centre of gravity ; but as 
the remainder comes down very low on either beams, 
its bad effects are somewhat neutralised by this circum- 
stance. The extraordinary bend of the “ turtle back” is 
very plainly indicated in the section, its outer edge being 
6ft. below the water-line on either side, and the crown of 
the arch rising to 3ft. 6in. above it at the centre line. It 
is impossible to examine this feature in the drawing 
without observing that the same deck if carried up the 
sides of the vessel would considerably more than suffice 
to clothe them with armour of equivalent thickness from 
6ft. below the water level to the height of the upper deck, 
and the question naturally suggests itself, Would not this 
be perhaps the more natural position for the armoured 
protection? Possibly some kindred idea may have been 
present to the thoughts of the constructive department of 
the Admiralty, in designing the new cruisers of this year’s 
and last year’s programme, which are to be almost 
entirely sheathed in a panoply of thin steel armour. 
Nevertheless other cruisers of the “ protected ” Diadem 
type are under construction, in addition to the eight now 
just completed, so. it is certain that the type is not 
intended to die out. Nothing but the terrible experience 
of actual warfare can fully decide these much disputed 
points. There is, however, little doubt that the small 
injury done to the four Spanish armoured cruisers at 
Santiago below the water-line was due to the efficacy of 
the armoured decks. But, on the other hand, the upper 
works of each of the four vessels was literally torn to 
pieces. Such would doubtless be the result after twenty 
minutes’ vigorous attack upon the cruiser Diadem by 
another ship which had a more extensive surface of 
vertical armour. The upper deck batteries, except the 
corner casemates, and the spaces between the casemates 
on the main deck, would be riddled with small projectiles. 
It goes without saying that the men and guns’ crews 
behind these “ riddled ” upper works would be annihilated. 
It is, therefore, with feelings of unmixed satisfaction that 
we hail the advent of cruisers which are to carry upon 
their sides a proportion of steel armoured protection 
which will at least render it impossible to transform the 
upper and main decks—between the casemates—into a 
mere shamble, with nothing more powerful than a 6- 
pounder Hotchkiss. Yet this appears to have been the 
case at Santiago, for the 6-pounders there did a great deal 
of the destruction of life that took place. 

To return to our engraving, the sides above the 
armoured deck, as far as the upper deck, have main 
frames of solid angle steel 6in. in depth, whilst the web- 
frames, shown only in dotted lines in the drawing, are 
made with two pieces of angle steel, with a web between 
2ft. 6in. in depth. Thus the Diadem is very strong, even 
above the bracket framing, and she presents, in this 
respect, a great contrast to some of the cruisers which 
have been built for foreign Governments, and which, 
though carrying a most imposing armament of heavy 
and standing batteries, might be expected to go to pieces 
from the vibrating effect of their own gun-fire. There is 
little chance of such an eventuality with the Diadem 
type. The ammunition passages of this ship are neces- 
sarily rather cramped, in order to give room for the huge 
propelling machinery and boiler-room spaces, and still to 
leave a space for the coal bunkers on either beam; but 
they widen out at the top, as will be seen in the drawing, 
so as to give room for the armoured doors leading, 
through the armoured tubes, into the casemates above. 
The arrangements for hoisting ammunition with whips 
and ready-racks for projectiles are all shown. From the 
moment of leaving the magazine to that at which it 
arrives in the armoured gun casemate, the ammunition 
is always under armoured protection. This is certainly 
not the case with a very large proportion of foreign 
cruisers. The partial boat deck is shown with the 
stanchions supporting it. It is over the open space 
between the two sides of this partial deck that the wire 
lacing is stretched. This will preserve the men on the 
upper deck from splinters and fragments descending 
upon and injuring them—an excellent arrangement, if 
effective. But I learn that the opinions of naval officers 
are very much divided as regards this point. 

The Diadem class is an interesting one, as embodying 
in the highest degree the principles aimed at in a pro- 
tected cruiser designed for long cruises, with considerable 
coal capacity, and carrying such a complement of stores 
and spare parts of guns and machinery that she is prac- 
tically independent of her base, except for fresh supplies 
of coal and ammunition. All — the ammunition 
passages, in the athwartship lobbies, beneath the shelter 
of the sloping sides of the armoured deck, in every avail- 
able hole and corner, you find spare piston-rods, spare 
shoulder-pieces for 12-pounders, spare pump gear, spare 
articles and material of every imaginable sort that would 
be required “ to repair a defeat or to improve a victory.” 
This is one of the characteristic features of a British war 
vessel, and it is nowhere more prominent than upon the 
type under consideration. Here lies an important dis- 
tinction between our own and foreign ships. 

The precise 7'6/e that a Diadem or Spartiate is intended to 
assume is not absolutely clear. She is something more 
than one of a group intended to act as the “ eyes of the 
fleet.” Her armament and armoured protection are of 
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more powerful than a mere fast cruiser would re- 
quire. It is evident that, at one time or another, she 
might be expected to sustain an action, probably at long 
range. In such case, a fused projectile of large calibre 
might possibly pass clean through her upper works, or 
even through her main deck walls, without exploding, as 
the resistance met with would not be likely to ignite the 
fuse. In the meantime, her long range 6in. quick-firers, 
in their comparatively safe steel armoured casemates, 
would play havoc with the unarmoured batteries which 
are found upon so many foreign cruisers; but, as we said 
before, her upper works and intermediate spaces on the 
main deck would be seriously injured. 
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Sanitary Engineering : A practical Treatise on the Collection, 
Removal, and Final Disposal of Sewage, €c. By Colonel 
E. C. S. Moorg, R.E. London: B. T. Batsford. 1898, 

Tuts bulky volume, containing 604 pages of letterpress, 
including 103 tables, and 71 admirably executed plates, 
aims at dealing exhaustively with modern sanitary engi- 
neering. It is well arranged, and affords much useful 
and practical information in a concise form. The subjects 
discussed are sewage and house refuse, their collection, 
removal, and disposal. The treatise deals with the 
various systems of sewage collection and removal, from 
middens and earth closets, to the most elaborate 
methods of water carriage, and points out the considera- 
tions which should guide the engineer in the design of 
works under different conditions. Lucid descriptions are 
given of Shone’s pneumatic ejector system and Adam’s 
method of lifting sewage from low-lying districts by 
means of the head obtained from sewage flowing from 
the higher levels. 

The author shows how to estimate the quantities of 

sewage and rainfall to be provided for in a sewerage 
scheme, and gives tables of the sizes of sewers at different 
inclinations required for various urban areas, having 
regard to the number and character of the houses in such 
areas. 
About 160 pages of the volume are devoted to the flow 
of liquids in pipes and open channels, hydraulic 
memoranda and tables, and velocity and discharge tables. 
The author traces the experiments, and formule deduced 
therefrom, which have been made during the last three 
centuries, 7.¢., from the time of Galileo in the sixteenth, to 
Ganguillet and Kutter in the nineteenth century, and 
from these formule he has prepared voluminous labour- 
saving tables which should prove most useful to the 
sanitary engineer. Hydraulic calculations are extremely 
complicated, and Galileo declared that he found less 
difficulty in the discovery of the motions of planets, in 
spite of their amazing distances, than in his investiga- 
tions of the flow of water in rivers, which took place 
before his very eyes. In this portion of the work Col. 
Moore provides food for the mathematician, inasmuch as 
he goes carefully into the origin and theory of the pro- 
blems dealt with, but he does not overlook the fact that 
few professional men have time to wade through these 
intricate calculations each time they have to design a 
sewer or channel for conveying water ; he, therefore, not 
only gives the labour-saving tables above referred to, but 
works out, in detail, the application of the formule in 
such a way that the non-scientific man can use them 
with safety. 

One chapter treats of construction and materials in 
connection with sewerage works, including stoneware, 
lead, and iron pipes, with methods of jointing, Portland 
cement, bricks, and concrete, the excavation and shoring 
of trenches and tunnels, and a variety of other 
details. The author discusses the vexed question of 
sewer and drain ventilation, and states that to prevent, 
as far as possible, the generation of sewer gas, sewage 
should never be more than twenty-four hours in finding 
its way to the outfall; he also says that traps are neces- 
sary evils, and their number should be reduced to a 
minimum. Both these assertions are true, but in so-called 
modern sanitation they are overlooked, and the very 
means employed to prevent the contamination of the air 
in the vicinity of the dwelling-house, viz., the interceptor 
—which the author advocates—is the source of the 
greatest danger, for it retains the sewage for a sufficient 
length of time to cause putrefaction, and is a veritable 
sewer gas producer; moreover, it retards ventilation, as 
ordinarily the portion of drain between the sewer and 
interceptor is altogether unventilated. With water-tight 
drains as now constructed this trap is not required, and 
it would be much better to make the soil-pipes act, not 
only as ventilators for the house drains, but also for the 
sewers—of course, in conjunction with the street surface 
gratings, which should be as numerous as possible. 

Two chapters are devoted to apparatus wherein are 
described some of the many patterns of water-closets, 
flushing cisterns, urinals, underground conveniences, slop 
and pantry sinks, baths, lavatories, waste pipes, an 
automatic flushing chambers. Surface water collection 
is dealt with in one short chapter, and various forms of 
street and yard gullies are illustrated and described. 

Under the heading of ‘ Subsoil Drainage” the author 
discusses the injurious effect of wet soils, and shows how 
this state of things may be remedied under certain con- 
ditions ; but unfortunately he does not deal with the 
difficulty now encountered by sanitary engineers in sub- 
urban districts, where the houses have large gardens, 
and where the separate system of drainage does not 
obtain. As modern requirements, and very properly, 
only recognise water-tight drains for conveying sewage 
from dwellings, it naturally follows that the ground sur- 
—* the house becomes damp, as the moisture 
cannot be drained off through the joints, as under the 
system largely advocated a few years ago, whereby the 
lower half of the joint was made with clay and the upper 
half left open and packed with rubble ; the trouble, there- 
fore, is to find a safe and suitable outlet for the subsoil 





drains. And this is really a serious matter ; for if they 
are connected to the sewage drains, the emanations 
therefrom are carried to, and perhaps under the floor of 
the dwelling, and should the sewage drain become 
blocked, as it frequently does where interceptors are 
used, then the offensive liquid backs up the unjointed 
subsoil pipes, and contaminates the soil to a considerable 
extent ; and the worst of itis that, in a comparatively 
open soil, the stoppage may not be discovered for months, 
or even years ; for it is too much to expect that tenants 
will periodically examine their drains so long as the 
sewage gets away. In many cases this difficulty may be 
overcome by discharging the subsoil drain on to a trapped 
gully, in an area sunk down below the level of the floor 
of the basement ; but such gully should be placed in an 
accessible position, and where it can be readily seen. 
Full instructions are given as to the inspection and testing 
of drains by water, smoke, and chemicals, and the 
appliances used for the purpose are described. 

Cleansing and disposal of sewage: about one hundred 
pages are devoted to some of the principal processes 
adopied for this purpose, which are summarised as under :— 
(1) dry earth; (2) discharge into sea or tidal estuary ; 
(3) irrigation ; (4) filtration ; (5) precipitation ; (6) electro- 
lysis; (7) bacteriolysis. The theory of each is discussed. 
(1) The dry earth system is disposed of in a few lines, as 
being only applicable to eastern countries sparsely in- 
habited. (2) Discharge into sea or tidal estuary: The 
author points out the difficulties and dangers of discharg- 
ing sewage into the sea or tidal estuaries, and emphasises 
the care which must be taken to accurately ascertain and 
determine the tides and currents at the different depths, 
and instances the case of the Thames prior to the con- 
struction of the sewage works at Barking and Crossness. 
(3 and 4) Irrigation and filtration: The suitability and 
treatment of various soils are discussed, and details of 
tanks, channels, and other irrigation works are given. 
(5) Precipitation: Of the many processes which have 
from time to time been before the public, the author has 
selected some of the best known, and has given a short 
description of each, with useful plans, details, and analyses. 
The merits of some of them, as stated, are what the inventors 
claim for them, but in actual practice they have not realised 
quite such satisfactory results as they promised on paper. 
(6) Electrolysis: Webster’s process for the electrical purifi- 
cation of sewage is explained, and the results of the trial 
made some years ago at Crossness are given. Experi- 
ments on this system have been made at other places, 
but it does not seem to have made much headway. 
(7) Bacteriolysis: The very full account of the most 
recent researches in sewage purification by bacteriolysis 
is one of the most interesting features of the volume. 
The theory is discussed, and opinions of most eminent 
engineers and chemists are given, together with descrip- 
tions and drawings of works already in operation. The 
functions of different kinds of bacteria are explained, and 
also the methods of supplying them with the necessary 
food and air. It is claimed for this system that no sludge 
is produced by the process. 

The book also contains articles on the oxygen system, 
Garfield’s coal filter, Col. Ducat’s septic tank filtration, 
and the Salford experiments. The question of collection 
and disposal of house refuse is brought up to date, and 
much valuable information is supplied as to the various 
systems now in vogue, from mechanical sorting to the 
more sanitary method of destroying by fire. Descrip- 
tions and drawings are given of the several types of 
destructor now in use, including slow combustion and 
high temperature furnaces, with particulars of cost, 
efficiency, &c. Many of the statements must be 
taken cum grano salis, and the engineer should investi- 
gate for himself as to which system is the most suitable 
for his requirements, and he should ascertain where any 
particular type of furnace has been adopted, and make 
full inquiries as to its capabilities. Some installations 
which are excellent in theory have failed in practice, 
and others have been so altered as to lose their identity. 
The cost of labour should be thoroughly analysed, and 
the rate of wages paid in any particular locality taken 
into consideration. 

In connection with this subject, the author refers to 
the questions of burning sewage sludge with house refuse, 
and of utilising the waste heat by steam raising for 
electric light, pumping, and other works. Rules for the 
construction and stability of chimney shafts are given. 

The volume abounds in tables, sketches, and working 
drawings of most of the principal sanitary works in the 
kingdom ; it should find a place in the library of every 
municipal engineer. 


Abstract of the Labour Statistics of the United Kingdom, 
London: Eyre and Spottiswoode. Price 114d. 

Tue Labour Department of the Board of Trade is so 
energetic at the present day, and Blue and Yellow books 
succeed each other at such frequent intervals, that one who 
would follow them in all their details must set himself a 


d|laborious task. Then, again, the subjects dealt within 


these various publications overlap each other to some 
extent, and consequently it is difficult to satisfy oneself as 
to how much of a book is new and how much is a sum- 
mary of statistics which have already appeared in one or 
other of the publications of the i of Trade. The 
present book, which is described as the “ Fifth Annual 
Abstract of the Labour Statistics of the United Kingdom,” 
is most interesting. The more important features in the 
present issue are that it contains the preliminary figures 
for 1898, and a summary table, in which are collected 
some of the more important figures given in other tables 
of the Abstract with regard to the conditions of labour, 
employment, and production during the last two years 
for which figures are available. Comparisons are made 
between the years 1897 and 1898, except in some instances 
in which the figures have not been compiled. In such 
cases the comparisons are made between the two previous 
years. There are certain new tables which have not 
appeared in previous editions, and among them are 
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statistics relating to the employment of wome 
girls in the textile trades, the cna ol of half-time 
employed in factories and workshops in various countries 
the employments to which children go after leaving 
school, and the quantities of the principal kinds of textiles 
exported in 1894 to 1898. The figures relating to ship. 
building have been considerably extended, and now 
include, in addition to merchant vessels and warshi a 
built for foreigners, building returns from the British 
Admiralty, giving the tonnage of vessels constructed for 
the Royal Navy in all the chief shipbuilding centres 
from 1883 to 1897, The schedules giving standard 
rates and recognised trade union wages have been ex. 
tended by the inclusion of eleven more towns. Perhaps 
the mostinteresting part of this book is that devoted to 
statistics of industrial accidents showing the numbers of 
killed and injured in each class. The particulars given 
as to the diseases in the various occupations should 
afford timely arn for study to such as are en. 
deavouring to analyse the extent of the risks entailed 
under the new Workmen’s Compensation Act, in that it 
is often difficult to determine what should constitute an 
accident in the proper sense of the word, and what is in 
reality a casualty primarily due to a disease. 





SHORT NOTICES, 


The London and North-Western Locomotives, Simple and Com- 
pound, By 8S. Cotterell and G. H. Wilkinson, Birmingham ; 
The Holland Company, 12, Cherry-street. 1899. Price 5s, net,— 
We can very confidently recommend this little book to everyone 
interested in locomotive engines. Much of the contents has 
already appeared in a serial form. We now have the complete 
work bound in stiff boards, and profusely illustrated. It contains 
a great deal of information which can be found nowhere else, and 
has been written in a very straightforward fashion, without fear or 
favour. Exception will, perhaps, be taken to certain passages and 
statements, and some facts are given which do not appear to 
redound altogether to the credit of the locomotive stock of the 
London and North-Western Railway, as, for example, the circum. 
stance that this line, owning 2753 locomotives, carried no less than 
21,000,000 fewer passengers in 1897 than the Great Eastern Rail- 
way with 983 engines, But for all this there is an explanation. 
The engravings are on the whole satisfactory. Authorities aro 
acknowledged, and the book altogether gives excellent information 
concerning the history and performances of the locomotive stock 
of the most important line in Great Britain. 

The Development of Cyprusand Rambles in the Island, By Colonel 
Fyler. London: Percy Lund, Humphries, and Co., Limited, 
1899.—Very little has been written of recent years or at any time 
about Cyprus. Consequently Colonel Fyler’s book, whichis not very 
long, is clearly printed, and has several interesting illustrations, 
should meet with a certain sale among the students of the outly- 
ing possessions of Great Britain. It deals with history, politics, and 
finance, strategy, commerce, scenery, and methods of travelling in 
the island, 

Haworth's Practical Timber Measurer and Builders’ Tables. By 
Alfred Haworth. Liverpool and London: Timber News Offices, 
Fleet-street. Price 1s,—A new edition of this convenient little 
pocket book. 


BOOKS RECEIVED. 


Outlines of Physical Chemistry. By A. Reychler. Translated 
from the French, with the author’s permission, by John Mct'rae, 
Ph.D. (Heid.). With fifty-two illustrations, London: Whittaker 
and Co, 189%. Price 43, 6d. 

The Motor Car Manual. By R. Moffat Ford. The larger part 
from the French of Maurice Farman, London: Motor Car Com- 
pany. Price 23, 6d. 

The Electrical Transmission of Energy: A Manual for the Design 
of HKlectrical Circuits, By Arthur Vaughan Abbott, C.E. With 
nine folding plates. Second edition, revised. New York: D. Van 
Nostrand Company. London: Sampson Low, Marston, and Co,, 
Limited, 1898, 

Premiers Principes d’ Electricité Industrielle : Piles, Accumulateurs, 
Dynamos, Transformateurs. Par Paul Janet, chargé de cours & la 
Faculté des Sciences de Paris, Directeur de |’Ecole Superieur 
Paris: 





d’Electricité. ‘Troisitme edition, entierement refondue. 
Gauthier- Villars, Quai des Grands Augustin, 55. 1899. 

Inwood’s Tables of Interest and Mortality for the Purchasing 
Estates and Valuation of Properties, dc. ‘I'wenty - fifth edition, 
revised and extended. By William Schooling, F.R.A.S. With 
logarithms of natural numbers, and Thoman’s logarithmic interest 
and annuity tables. London: Crosby Lockwood and Son. 1899. 
Price 8s, net. 








SIR JAMES WRIGHT. 





One who has played no inconsiderable part in the applica- 
tion of steam to the propulsion of war vessels died on Monday 
at Norwood in his seventy-sixth year. James Wright, the 
son of Captain Wright, of Lawton, in Yorkshire, served an 
apprenticeship in Dundee, and succeeded when but twenty- 
two in obtaining employment with the Admiralty at 
Woolwich Dockyard in 1845. At that time the Admiralty 
was only debating the possibility of using steam. Young 
Wright seems to have been active, energetic, and clever in 
no ordinary degree, and he soon made himself so useful that 
at the time the steam department of the Navy was trans- 
ferred from Woolwich to Government offices in Somerset 
House, in 1845, he went with it, and thence to Whitehall. 
In 1860 Mr. T. Lloyd, at that time chief engineer to the Navy, 
had him appointed as his assistant, and when Mr. Lloyd 
retired in 1872, Mr. Wright took his place. Mr. Wright 
remained chief engineer until 1887, when he retired, receiving 
the honour of knighthood. 

Sir James Wright discharged most arduous duties in an 
eminently satisfactory manner. He was cautious, and not 
given to rash experiments. But the way in which the steam 
engine for warships was developed during his term of office, 
by Maudslay, Penn, Rennie, Humphrys, and others, supplies 
ample evidence that he was in no way obstructive. He bore, 
too, a very high reputation for integrity and tact. The 
position to which he rose was the somewhat inadequate 
reward of mst valuable service rendered to the nation. , 








Tue INSTITUTION OF CIVIL ENGINEERS.—At a special meeting 
on Thursday, the 20th inst., at 8 p.m., the seventh ‘‘ James 
Forrest” lecture was delivered by Professor J. A, Ewing, F.R.S., 
M. Inst. C.E., the subject being ‘‘ Magnetism.” This lecture will 
be repeated to-day Friday, the 21st inst., at 4 p.m., for the benefit 
of members and their friends, 
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“Tae ENGINEER” - ! 


THE NEW 2000-HORSE POWER ENGINES AND 
ALTERNATOR AT DEPTFORD. 


WE now illustrate the latest addition to the plant which is 
at work in the central station of the London Electric Supply 
Corporation at Deptford, and which, we understand, has 
given unqualified satisfaction to the engineers of the Cor- 
poration during the whole of the winter of 1898-99. 

The dynamo is a Ferranti alternating-current direct- 
driven machine, and is capable of giving an output of 
150 ampéres at a pressure of 10,000 volts, and at a speed of 
156 revolutions per minute. The actual test load at which 
the machine has been run was nearly 300 ampéres, and the 
insulation was subjected to an E.M.F. of 15,000 volts as a 
whole; many of the detail parts having previously been 
required to withstand a pressure considerably higher than 
that. The testing of on great machines as this one must 
of necessity be carried out in detail, and, indeed, it is done, 
as the machine progresses towards completion during the 
course of erection, The insulations of the field magnets to 
frame is tested by means of a separate machine to a pressure 
two or three times that at which they will be required to 
work, and the pole caps, which in this case are made of 
micanite, and which serve to insulate the magnets from the 
armature, were each one separately tested in the most severe 
manner up to a pressure of 21,000 volts alternating current 
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before being attached to the pole. Oue of the greatest diffi- 
| culties which the makers of very high tension machines have 
| had to conquer has been the insulation of the field magnets 


from the armature. Many kinds of material have been used, 
the least fallible of which in the past has been woodite and 
ebonite, but since the Ferranti Company discovered the 
great advantages of micanite over everything which has 
| hitherto been known, that material has been used in their 
machines with unfailing success; indeed, we are told that 
the number of micanite caps which have failed either under 
test or on the machines is wholely negligible. The break- 
downs at Deptford years ago of the early 10,000-volt 
machines were almost without exception due to the failures 
of magnet caps, but since micanite has been adopted such 
breakdowns have ceased, and to this cause, in an eminent 
degree, is due the very remarkable success which has been 
achieved by the London Electric Company. 

As soon as the armature of one of these great machines is 
fully mounted on its wheels it is called upon by a pressure of 
from 15,000 to 20,000 volts, which will very speedily dis- 
cover any little weakness; then the machine is run round 
on short circuit, when a heavy current is generated, and 
until the engineers are well satisfied that there is no likeli- 
hood of any “‘ quantity”. difficulty arising. The final test 
stage of the machine, which generates current at a pressure 
of between 10,000 and 11,000 volts, must be on 
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the real lighting load, for there are too many practical 
difficulties to be overcome in running at so great a 
pressure upon an artificial load, and it is considered to 
be in all ways sufficient that the current and pressure 
tests should be carried out quite independently. It 
is a fact that the latest of the Deptford machines was 
finished one day, tested for pressure the second, for current 
the third, was run on the lighting load the fourth, and has 
since then, some five or six months ago, nightly carried a 
load of from 125 to 140 ampéres at a pressure of 10,700 volts 
without the slightest hitch or hindrance or trouble of any 
kind—surely a very remarkable evidence of the knowledge 
which has been gained of the dealing with such high pres- 
sures, and the perfection to which the manufacture of such 
machines has been carried. Experience of this kind renders 
it very difficult to understand why other companies should 
so tenderly nibble at 10,000 volts, and why they should go all 
the way to America to buy engines and alternators for 
500 volts to be thrown up to 10,000 volts by means of 
transformers, costly in prime cost, in losses, and in main- 
tenance. A recent visit to Deptford shows how the lesson of 
extra high-pressure has been learned, for, on observing new 
foundations for plant yet to come, we were told that the low- 
tension machines—2500 volts—were being “fired ’”’ out to be 
replaced by the most modern development of high-speed 
engines and extra high-tension alternators. 
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The armature of the machine under notice is mounted on 
the periphery of a heavy cast iron wheel, which is constructed 
in two pieces bound together at the points of contact of the 
rim and boss by means of heavy steel rings shrunk on. The 
rim of the wheel is further strengthened by having large 
tie bolts, each of Gin. diameter, passing through the rim, 
screwed into a steel block shrunk on to the shaft, and then 
themselves shrunk up to tightness. The wheel as thus made 
up is immensely strong, and it had need to be, for the speed of 
156 revolutions, and a weight of some 38 tons, involves 
strains of a serious nature. The armature consists of sixty- 
four bobbins, each of which has been wound upon a core 
composed of laminated strips of brass alternated with leaves 
of asbestos, and each pair of bobbins is mounted between 
a pair of gun-metal plate castings hydraulically riveted 
together, and provided with lugs for shipping on to insu- 
lated bolts, which have been previously fixed into a recess 
in the wheel, from which they are completely insulated by 
means of micanite covering over the nuts. The winding of 
the armature bobbins is of copper tape, corrugated so that 
each convolution lies close down into the previously wound 
turn, and the insulation between the armature turns is com- 
posed of silk or of vulcanised fibre. The shaft upon which 
this armature fly-wheel is mounted is 20in. in diameter 
where the wheel is shrunk on, tapering down to 12in. in the 
bearings, one of which is mounted on a massive base 
plate at either side of the wheel, such base plate being 
secured to the main foundation. The main bearing base 
plate on that side next to the engine is prolonged to reach 
the bed-plate of the engine, to which it is rigidly fixed, 
and the dynamo shaft at that side is also provided 
with a coupling for attachment to the crank shaft of the 
engines. The outer end of the dynamo shaft is fitted with 
two oil pumps for the supply of lubrication to the bearings, 
and the oil can be forced into either or both bearings 
by either or both pumps at any pressure desired. Practice 
seems to indicate that a pressure of from 15 lb. to 20 lb. per 
square inch is ample for the com- 
pletely satisfactory lubrication of any 
such bearings, and there is little 
doubt that a good deal of enthusiastic 
nonsense has been devoted to the 
question of forced lubrication in 
general. The current generated by 
the machine is collected by three 
brushes from a large gun-metal split 
ring, which is carried by the wheel, = 
on the side, away 


from the os 
engines ; and the current so collected { Ole a 


is conveyed to the main switches, 
under the control of the electrician 
on duty, by means of a short length 
of flexible cable, made by the British 
Insulated Wire Company. The field 
magnets, which number 128, half of 
which are on one side of the arma- 
ture, and half on the other, are fixed 
in a heavy cast iron framing, so 
arranged that they suitably embrace 
the armature. The diameter of the 
pitch circle of the field magnets is 
20ft., and as the extreme diameter 
of the armature is slightly more 
than 22ft., the speed at the periphery 
is well over 1000ft. a minute. The 
field magnets, which are of cast steel, 
are fitted tightly into the frames, and 
are further secured by means of grab 
screws against any possible slipping 
out towards the armature, and the 
coils which are wound on to them 
are of solid copper strip of rectangu- 
lar section. The poles of these 
magnets are protected from any leak- 
age or discharge from the armature 
by means of the micanite caps pre- 
viously described. The alternator as 
a whole forms a very noble piece of 
mechanism, and though the speed 
does undoubtedly appear at first 
sight to be high, one has only to look 
at the detail of the wheel construc- 
tion, and the history of the running 
of the machine during the winter, to 
understand how well the Ferranti 
Company are justified in the con- 
struction. 

Quite on a par for excellence of 
design and workmanship are the 
engines which have been made to 
drive this alternator, by Messrs. 
Plenty and Son, of Newbury, and 
which, though larger in detail and 
more powerful, are of the same 
general design as that adopted 





and the low-pressure cylinders are of 43in., the stroke being 
26in. The low-pressure slide valves are of flat or D pattern, 
and are mounted directly upon the valve spindles, which are 
carried straight up through a guide bracket from the 
excentric rods, and passing through a stuffing-box on the 
top of the low-pressure valve casing, are connected to a 
rocking gear fixed above the high-pressure chest, from the 
other side of which rocking gear the valve rods working the 
high-pressure piston valves depend. The valves thus work in 
opposite directions, steam being admitted into the high-pressure 
cylinders through the inside of the piston valves, and the exhaust 
taking place on the outside. The arrangement provides thus 




















































































































in the combined Ferranti- 





Plenty plant previously erected 
at Deptford, and which has been 
illustrated in these pages. The 
engines consist of three high-pressure 
and three low-pressure cylinders, 
arranged in pairs high and low, 
and set, tandem-fashion, above the 























three-throw crank shaft. Experi- 
ence has demonstrated the perfec- 
tion of the turning moments 
obtained on the crank circle of such 
an engine, and its great advantage 
in securing a perfectly steady E M.F. from the alternator 
under any and all variations of load, steam pressure, or other 
conditions. There is little doubt that the three-crank 
engine is being adopted very largely, since the first one was 
Jaid down at Deptford some three or four years ago, and that 
its advantages are becoming apparent to a large and increas- 
ing number of engineers who are responsible for the electric 
lighting of our towns and cities. When steam pressures get 
a little higher, and when the great question of condensation 
has been settled, we shall, no doubt, see a third cylinder added 
above the two in line in the Deptford design, to secure higher 
economies, and it may be that when greater powers and still 
more perfect turning are required, without adding to engine 
weight, that we shall see engines having five cranks at work. 
But enough for the day is the tri-compound engine on three 
cranks. The engines which we now illustrate are capable of 
indicating about 2200-horse power when running at as 





of 156 revolutions, with an initial pressure of 1401b. of 


2000-H.P. ENGINES—END VIEW 


for very short steam ports, and though the mechanism does 
multiply parts, it works very smoothly, and, so far, without 
making any history. The columns supporting the cylinders 
are of cast iron and of heavy sectional area, as the conditions 
require an entire absence of any trace of vibration, and the 
spaces between the columns are plated in, for the purpose of 
obviating any oil splashing or waste. Messrs. Plenty and Son, 
accordirg to their usual practice, have adopted the use of 
very large surfaces in all their bearings; the crank shaft, 
which is of Siemens-Martin forged steel, is 12in. in diameter, 
and is carried in six main bearings, each of which is 1din. 
long, while the three crank pins are ofthe same diameter and 
length. Areas of this amount should certainly secure a total 
absence of heating, and the reduction of wear to a minimum. 
The government of the engines is effected by means of three 
quite separate Pickering governors, which are said to do 
their work satisfactorily. They are evidently popular at 
Deptford, for it is noticeable that no fewer than eight engines 


steam. The high-pressure cylinders are of 19}in. diameter, | are fitted with them. The engines illustrated have run with- 


————=—= 
out any trouble since the first day they were put o 
load; they are, as we have said, a pi pte: pe. 
job, and are well qualified to run for many years without 
giving any trouble. We may add that each engine is pro 
vided with its own steam pipe, stop valve, drains pet 
exhaust pipes, and each engine is fittea with two methods of 
exhaust, one into the main condensing plant of the station 
and the other delivering to the atmosphere. , 








VERTICAL ELECTRICITY SUPPLY ENGINES, 





In the fine testing-room of the works of Willans and 
Robinson, Limited, at Rugby, there was running, on Thurs. 
day and Friday last one of the largest engines of the central 
valve type yet constructed, and the event was made the 
occasion of a little ceremony, a number of gentlemen 
interested in engineering visiting the works on both days, 
This engine is of the 3 V type, and is intended to give g 
maximum output for continuous running of 1200-horse 
power at as of 230 revolutions per minute ; its emergency 
load is 1500-horse power, and the most economical power js 
1000 I.H.P. It is to be direct-coupled to a Siemens 
ten-pole dynamo having an output of 1420 ampéres at 460 to 
550 volts. The engine is one of a number ordered for the 
Liverpool Corporation tramways. The engine is com. 
pound, and can exhaust either to atmosphere or to 
the condenser. The total length of the combined bed. 
plate is 26ft. 2}in., the maximum width 13ft. 5in., the height 
to the highest point of the engine 19ft. 33in. from the ground 
level, A word or two about the governing arrangements may 
be of interest. The governor is fixed to the side of the 
casing at the opposite end to the dynamo. It is driven by 
bevel gearing from the shaft, and controls the speed of the 
engine through a throttle valve. If, however, the load is too 
great and the speed continues to fall when the throttle is 
full open, a small secondary stop valve is opened, which 
admits steam to a long relay cylinder attached horizontally to 
the steam chest of the middle engine. This movesa set of 
rods and levers, which, in the first place, alters the point of 
cut-off; if that is not sufficient the relay cylinder continues 
to move the rods over, and finally opens a set of by-passes 
which allow high-pressure steam to enter the low-pressure 
cylinder, and the engine works as a double-cylinder instead 
of compound type till the stress is over. 

There was also running in the trial shed a smaller engine, 
size 3-R, a compound engine of from 500 to 600-horse 
power, at about 320 revolutions per minute, one of two 
ordered for the City and South London Railway Company. 
In appearance it differs in no respect but in its size from the 
3-V type. The chief point of interest in its running was 
the fact that it was coupled to a Froude hydraulic brake. 
This brake has been found satisfactory in every point but one, 
that is, that as the whole weight of the apparatus rests on 
the shaft, the stuffing-box glands at the end in time work 
oval and allow an escape of water. Whilst this does not 
appreciably affect the results, it is inconvenient, and we under- 
stand that Messrs. Willans and Robinson are now taking 
steps to carry the brake in such a way that practically no 
weight will come on the glands or shaft. 

Advantage was taken of the visit to Rugby to run through 
the shops after luncheon, when some interesting experiments 
on accurately fitting parts were shown. With these most of 
our readers are quite familiar, as accuracy of workmanship has 
been one among the more remarkable features of Messrs. 
Willans and Kobinson’s engines since their earliest days at 
Thames Ditton. 








MOTOR CAR NOTES. 





Tue motor car trials which are to take place at Richmond 
in June in connection with the Automobile Club Show will, 
we are informed, be under the supervision of the following 
judges:—Professor C. Vernon Boys, F.R.S., Mr. W. Worby 
Beaumont, M. Inst. C.E., Mr. Dugald Clerk, Mr. Bryan 
Donkin, M. Inst. C.E., Professor Hele Shaw, LL.D., M. Inst. 
C.E., Major Holden, R.A., F.R.S., Me. W. H. Preece, C.B., 
Sir David Salomons, and Mr.James Swinburne. The results of 
the trials will be issued in the form of certificates, whereby 
the purchaser may learn the actual cost per mile of running 
the vehicle over an ordinary high-road, the average speed per 
mile, the hill-climbing capabilities of the vehicle, and other 
useful information. 





LONDON WATER SUPPLY. 


Tur Metropolitan Water Companies (Government) Bill was read 
a third time on Tuesday, the 18th inst. It will be remembered 
that this Bill provides for intercommunication between the com- 
panies. It was sought, before the Bill was read the third time, to 
recommit it, because it was alleged that it gave unlimited borrow- 
ing powers to the water companies ; because the Sinking Fund 
clause was omitted, and because the expression ‘‘ water companies ” 
was not clearly defined. Mr. i“ and Mr. Chaplin, however, 
smoothed all difficulties away. e former said that the whole 
object of the Bill was to put an obligation on the water companies, 
which they would have to carry out if told to do so by the Local 
Government The companies were not given unlimited 
borrowing powers, They were only allowed to raise such money 
as the Local Government Board would allow them for carrying out 
the provisions of the Act. The Royal Commission had recom- 
mended that there should be no Sinking Fund, because Parliament 
was not giving a money-earning privilege, but imposing an obliga- 
tion. Mr. Chaplin said that he was not prepared to run any risk 
which he could possibly avoid of having a recurrence of the water 
famine of last year. He could not, therefore, agree to the re- 
committal of the Bill. The usual suggestion, that the end of all 
evil in connection with London water supply would be secured if 
only the London County Council were given full control, was 
brought forward, but it did not me gow meet with any response ; 
and even Mr. Steadman, who made the remark, said that as there 
seemed to be no chance of getting a Purchase Bill out of the pre- 
sent Government, and as the present Bill would be a remedy for the 
time being, he should vote for it. Eventually, as stated above, the 
Bill was read a third time. 





Nava. ENGINEER APPOINTMENTS.—The ieloning gage” 
have been made by the Admiralty. Chief Engineer: . Juniper, 
tothe Pomone. Engineer: C. V. Hardcastle, to the Duke of Wel- 
lington, supernumerary. Assistant-Engineer: D. J. MacGregor, to 
the Pomone. Fleet eaineer W. H. Riley, to the President, for 


. 





service at the Admiralty. Engineer: A. R, Anderson, to the 
Tamar, for the Handy. 
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RAILWAY MATTERS. 


MHE of the Canadian Pacific Railway, accordin 

_ —— is 6334 miles, including leased lines, an 
36 miles over which it has running powers. ; 

AccorviINnG to Reuter, the Viceroy of India has sanc- 
se 'd the construction of 550 miles of tramway railways, with a 
pm of 2ft. 6in., in the districts north and south of the North- 
Vest Provinces. 3 : } 

Tunne were 9820 miles of railway in operation in the 

i blic during last year, an increase of nearly 
40 ate previous year. The Great Southern Railway was 
chietly responsible for the increase. The Western Railway owns 
602 miles of line. The rolling stock of this system consists of 110 
locomotives, som? 200 passenger coaches, and nearly 4000 goods 
ie he Brighton and Rottingdean S 
; car mileage of the Brighton and Rottingdean Sea- 
eg Pe Tread for the latter half of 1898 was 2539, and 
the number of passengers carried, 67,422. The revenue earned 
vr car mile was 13s, 2iid.; and the cost for locomotive power, 
eS 5}d. The line is constructed on the overhead trolle system, 
the current being supplied at a pressure of 550 volts. The track 
has a gauge of 18ft., and the tram carries 150 passengers. 


A new Spanish railway from Corunna to Madrid is 
being talked of. If constructed the distance between these pleces 
will be considerably shortened. The proposed route is vid Santiago, 
Yamora, and Medina, From Corunna to Orense the dis- 
tance is much the same as from Corunna to Monforte on the 
existing line, but the distance betweon Orense and Madrid would 
be shortened by some 100 kiloms., as compared with Monforte and 
Madrid, and a gain of four hours at the present speed of the mail 


traias, 

Osten has a tramway system worked by accumulators. 
It is 24 miles long. During 1898, 17,000 car miles were travelled, 
and the following are the items cf expenditure per car mile :— 
Inspectors, 0° 3604. ; superintendent at the charging board, 0°142d.; 
stoker and driver (station) 0°1l4d.; maintenance of motors, 
0:047d.; maintenance and repair of batteries, 0'171d.; drivers 
(cars) 0°408d.; pointsmen and track-cleaners, 0°190d. ; fuel, 0° 346d. ; 
vil, 0°066d.; waste, 0'015d.; total, 1°859d, No account is taken 
of the renewal of battery plates, none having as yet been made, 


Tue most important railway extensions in Argentina 
during the past year have been those carried out by the Buenos 
Ayres Great Southern Railway from 25 de Mayo to Guanimi and 
from Bahia Blanca to Fortin Roca at the junction of the rivers 
Negro and Limay. This latter extension, about 350 miles long, 
opens up an entirely new country. The Santa Fé and Cordoba 
Railway has been connected from Venado Tuerto to Rufino on the 
Pacific Railway by a line fifty miles long. The North-East Argen- 
tine has completed, with temporary bridges, the part of its line 
that has remained unfinished for six years between Mercedes and 
San Roque, 

Tue London, Brighton, and South Coast Railway was 
the scene of an unusual occurrence on Friday last. A light engine 
was being shunted from the down mainline on to the down 
side goods sidings at New Cross, when it was struck by a 
train from London Bridge to Victoria. The driver and stoker 
of the light engine were thrown off, but escaftd without 
injury, but the two engines were damaged. As the light engine 
was reversed immediately before the collision, and steam put on, 
those in charge having been thrown off, the locomotive ran along 
the down line, through Brockley, Forest-hill, Norwood, to South 
Croydon, where it was turned intoa siding and collided with 
considerable force with the buffer stops. 


A SeLect Committee of the House of Commons has 
been considering a Bill for the construction of another underground 
electric railway from the Marble Arch to Cricklewood. The onl 
petitioners against the Bill was the London County Council, whic 
wished to have the fares for the workmen’s trains fixed at 1d. 
for the single and 1}d, for the return journey. This the com- 
pany was unable to agree to, its pro fares being, from 
Cricklewood to Marble Arch before seven in the morning, allowing 
the return journey to be made at any time in the day, 25d.; from 
Cricklewood to Kilburn, half the distance, 14d. return; and from 
the Marble Arch to Kilburn the same. The Committee came to the 
decision to allow the return fare of 24d., the single fare 14d., the 
intermediate 14d.; and the hour of arrival is altered from 7.30 to 
eight o’clock. The clauses of the Bill were then adjusted and the 
Bill was ordered to be reported to the House, 


Tue secretary of the Amalgamated Society of Railway 
Servants, Mr. Bell, has returned from the United States, and 
has issued a statement with regard to automatic couplings. He 
says that ‘‘ail that would be necessary for the conversion in the case 
of the English wagons would be the abolition of the side buffers, 
which in itself would effect a considerable saving in the cost of 
constructing our stock, But the abolition of side buffers would 
not be absolutely necessary, because the coupling could be made to 
operate with them without additional expense—that is to say, if 
the English railway companies are so enamoured of their side buffers 
as to wish to allow them to remain where they are for the sake of 
decoration, there is nothing to prevent them from doing so. . 
The American coupling, even if an English coupling cannot be in- 
vented, can be adapted to English wagons at a cost of about £3 per 
wagon, which amount would be saved in the course of five years’ 
wear and tear.” We are inclined to believe that the cost would be 
nearer £8 per wagon than £3, 


TuE latest novelty in American railway practice is the 
adoption of larger driving wheels for some goods engines to 
used on the Lehigh Valley Railroad, running between Buffalo and 
Sayre. These engines were designed by Mr. Samuel Higgins, super- 
intendent of motive power, and two will be built by the Baldwin 
locomotive Works, of Philadelphia, Pa. After they have been 
tried in service about twenty more will be built, with such modifi- 
cations as may seem desirable. One engine will be single, with 
cylinders Zlin, by 30in. The other will be a Vauclain four- 
cylinder compound, with cylinders 17in. by 30in. and 28in. by 30in. 
In other respects they will be alike; driving wheels, 5ft. 2in. 
diameter ; truck wheels, 3ft.; pape ony base, 16ft. 3in.; total 
wheel base, 25ft. 5in.; weight in working order, 175,000 Ib., with 
155,000 1b, on the driving wheels, The two forward axles will 
have the “. over the boxes, while the two rear axles will have 
yokes on the boxes, carrying three inverted springs between the 
axles and the end of theframe. The engines are intended to haul 
train loads of 2000 tons, and to do away with piloting. 


REFERENCE is made in a consular report on the trade 
and commerce of Charleston, South Carolina, during 1898, to the 
Charleston and Seashore Railway, which has been put into opera- 
tion during the past year. This enterprise includes the new Sea 
Island resort ten miles from the city, which is the property of the 
company, the terminus of its line, and the objective point of its 
present operations, The system includes covered wharves, and a 
commodious steamer of the ferry-boat class, connecting the city 
with the shore at Mount Pleasant, on the opposite side of the 
harbour, From this point seven miles of electric railway, well con- 
structed and equipped, carry passengers over trestle work to 
Sullivan’s Island, up the length of which it crosses Breach Inlet 
over to Long Island, and thence northwards to the Isle of Palms, 
about a mile and a-half distant, where there is an excellent beach 
and well constructed buildings for the convenience and comfort of 
health and pleasure seekers. The objects of the promoters have 
been to establish a resort suitable for both summer and winter 
visitors, The wharves, cars, boats, and buildings are all lighted 
hy electricity. 


Urense, 


NOTES AND MEMORANDA. 


Tue approximate mileage of the telegraphic and 
telephonic lines of the world is 2,029,893, and the miles of wire 
amount to8,254,004 ; of telephone lines only there are 382,417 miles, 
involving the use of 3,202,950 miles of wire. 


Tue Gas Committee of the Corporation of Manchester 
have commenced to purify the gas made at the Rochdale-road works 
by means of lime. Although the process has been employed for 
only a week or so, ithas been found that the sulphur contained in 
this illuminant has been reduced by nearly 50 per cent. 


Or warships under construction in the United Kingdom 
there were on March 31st seventeen at the Royal Dockyards, having 
a total displacement of 152,870 tons, and sixty-nine at private yards, 
having a displacement of 281,195 tons, giving a total number of 
eighty-six warships building. Thirty-one of these vessels are for 
foreign Powers, 


ExctupinG warships, on March 31st there were 597 
vessels of 1,385,715 gross tons under construction in the United 
Kingdom, On the same date last year, according to the returns of 
rer Register of Shipping, there were 606 vessels of 1,185,121 tons 
building. During the first three months of this year 162 vessels of 
800,250 tons gross have been launched, apart from warships, 


Tue standard fuel of the United States navy is Poca- 
hontas coal, which is said to be equal to the best Welsh steam coal, 
and has excellent steam-raising qualities. The analysis made by 
Mr. John Pattinson, of the Laboratory and Assay-office, Newcastle- 
on-'l'yne, shows the following results :—Carbon, 86°51 ; hydrogen, 
4°44; oxygen, 4°95; nitrogen, 0°66; sulphur, 0°61; ash, 1°54; 
water, 1°2:); total, 100 000. 


Tue state of employment in the skilled labour market 
during last month, according to the returns made to the Board of 
Trade by 123 trade unions, shows that the improvement noted in 
February has been well maintained. ‘The unions have an aggregate 
membership of 494,394, of which 12,222—or 2°5 per cent.—were 
reported as unemployed at the end of March, compared with 2°6 per 
cent, a month before, and 3‘1 per cent. in the 116 unions, with a 
membership of 466,701, from which returns were received for 
March, 1898. 


A PAPER on the temperature over the floor of the ocean, 
and the maximum and minimum temperature of the surface of the 
ocean, was read lately by Sir John Murray, before the Royal Society 
of Edinburgh. The results show that 92 per cent. of the bottom 
water of the ocean had a temperature under 40 deg. Fah. Higher 
temperatures were met with in areas between the shore and the 
hundred-fathom line, As regards the surface water, 87 per cent. 
of the maximum temperatures, and 75 per cent. of the minimum 
temperatures were above 40 deg. Fah. 


Tuer cause of the frequent cracking of crucibles. may 
be traced to the fact that the walls contain moisture. With quick 
heating, the moisture is transformed into steam, which cannot 
escape quickly enough, and, in consequence of over-heating, ex- 
pands, until finally the walls of the crucible can no longer resist it, 
thus causing the cracking at the largest diameter. In order to 
guard against this evil, it is advisable to heat the crucible slowly 
before use, so that the moisture held in its walls can evaporate, 
According to a German metallurgical contemporary, this previous 
heating should be done, even if the crucible is well dried out, not 
having been used for melting, but kept in damp and cold rooms. 


A new photographic printing paper called Dekko is now 
on the market, the special feature of which is that it may be ex- 
posed, developed, and fixed in an ordinary room illuminated by arti- 
ticial light or weak daylight, thus doing away with the necessity of a 
special dark room for its treatment. The paper may be safely 
handled for placing in the printing frame and developing at a 
distance of 8ft. or 10ft. from an ordiuary full gas flame, or nearer if 
the light be turned down. For exposure the instructions recommend 
from three to five minutes at a distance of 6in. or 8in. from an 
ordinary gas burner for a negative of medium density. For day- 
light from one to two seconds at 2ft. from the shaded window will 
be sufficient. The development of the paper is similar to that of 
ordinary bromide paper, except that the process is much quicker, 
full density being obtained in at most thirty seconds. 


Tue following figures relating to the output of coal in 
this country during 1898 are culled from a Home-office report, 
recently issued :—Kngland: Cheshire, 706,506 tons ; Cumberland, 
2,061,878 ; Derby, 13,573,754 ; Durham, 34,737,347 ; Gloucester, 
1,587,789; Lancaster, 24,324,610; Leicester, 1,735,743; Mon- 
mouth, 6,059,509; Northumberland, 10,570,713 ; Nottingham, 
7,770,047 ; Shropshire, 751,651; Somerset 990,787; Stafford, 
13,720,413 ; Warwick, 2,688,283 ; Westmoreland, 1010 ; Worcester, 
895,071 ; Yorkshire, 25,636,367 ; total for England, 147,811,478. 
Wales: Brecon, 317,085; Carmarthen, 1,123,898; Denbigh, 
2,473,896 ; Flint, 725,500; Glamorgan, 19,140,742; Pembroke, 
82,384 ; total for Wales, 23,863,505. The total for Scotland is 
30,237,295 tons, and for Ireland 129,965 tons, making a gross total 
of 202,042 243 tons, as against 202,119,196 tons the previous year. 


\ THe results of an investigation by M. Considére to 
ascertain the value of metallic cores for strengthening mortar and 
conerete have recently been published. M. Considere, says the 
Builder, has arrived at the conclusion that mortar armed with an 
iron:core can undergo without rupture an elongation twenty times 
as great as would be possible without the aid of acore. Tests were 
made with various mortars and concretes, using prisms of square 
section 60 cm. long and 6 cm. in the side, in which were embedded 
rods or wires of iron. M. Considére is of opinion that injury to 
buildings by the settling of foundations, unequal expansions, and 
shocks, is much less liable to occur when cores are used, and finds 
that wrought iron and hard steel of the kind used for rails is 
capable of strengthening mortar and concrete to a much greater 
extent than is the iron usually employed for cores. 


Uriuisation of blast-furnace gas formed the subject of 
a lecture to the Société Industrielle de L’Est, by Prof. Arth, of 
the Nancy Faculty of Science, in which he observed that, although 
great economy was introduced into the manufacture of pig iron by 
using the gases for heating the blast and raising the steam neces- 
sary for the various services, it will be seen on going into the 
question that such utilisation is not very satisfactory. On the one 
hand, all the products contained in the gases, either in suspension 
or in the state of vapour, are lost; and, on the other, the heat 
produced by the combustion is not well utilised in the production 
of mechanical power through the aid of steam, Recent improve- 
ments bear upon these two points, and, as regards recovery of the 
rodncts drawn along by the s, a distinction must be made 
rsa the case in which the furnace is fired with raw coal and 
that in which it is entirely fired by coke. In the former case, in 
addition to the carbon dioxide, the gases contain products of dis- 
tillation analogous to those obtained in the manufacture of lighting 
gas—various hydrocarbons, ammoniacal compounds, and especially 
tars; and, in the latter, the utilisable products given off are 
present in far smaller quantity, while they are of quite a different 
nature. A method has been devised for extracting the latter, 
which the author considers sufficiently interesting to notice, 
because it is applied toa blast furnace charged with minette, or 
oolitic limonite, fired by coke, as is usual in the Longwy district 
of France, This is the process applied by M. Gredt to a furnace 
at Esch sur |’Alzette, in Grand Ducal Luxemburg, which consists 
in washing the gases in two large upright cylinders in such a 
manner as to diminish their speed and prolong their contact with 
water, which falls in the form of rain from the top, while the gases 
are introduced at the bottom of the first cylinder, thus ing i 








passing in 
opposite directions, while they afterwards descend together in the 
second cylinder, 


MISCELLANEA. 


Tur Vulcan Shipbuilding Company, of Stettin, is about 
he — a dry-dock at Cuxhaven, by the side of the new deep-water 
arbour. 


A POWERFUL company has been formed, says Fairplay, 
under the title of Compagnie de Forges et Chautiers de Syra, for 
taking over the shipyard of the old Navigation Hellénique, which 
has been re-organised and re-modelled and fitted with improved and 
up-to-date appliances, 


Tue Merthyr Light Railway was considered at a Board 
of Trade meeting this week. There was no appearance put in of 
objectors, which had been notified by the Dowlais Company and 
certain local brewers, It was stated that the Board would in due 
course consider the objections stated in writing. 


A Bit has been introduced in the New York Assembly 
for the licensing of the drivers of motor carriages. If it becomes 
law, percons applying for licences must appear before an ex- 
aminer, who is to be appointed by the Mayor. The examination 
is to include the practical operation of the type of vehicle the 
applicant intends to drive. A fee of a dollar has to be paid prior 
to the examination. 


A scHEME is before the Prussian Diet for effecting a 
communication between the rivers Rhine, Weser, and Elbe. The 
canal, which is to be made suitable for vessels up to 750 tons 
burthen, will start from Ruhrort on the Rhine, joining the Werer 
at Minden and the Elbe at a short distance from Magdeburg. he 
cost is estimated at 261,000,000 marks, and the total length of tho 
canal will be 290 miles, 


Tur torpedo boats Kigyo and Python, which are the 
last of the four torpedo boats lately built by Messrs. Yarrow and 
Co., Limited, for the Imperial and Royal Austro-Hungarian 
Government, left Gravesend on Monday morning, bound for Pola. 
The four boats in question all cue their trials satisfactorily, 
obtaining a speed of about 244 knots with 55 tons on board. The 
first two, the Cobra and Boa, arrived at Pola about four months 
ago. 


AN important circular has been issued by the Brecon 
Railway directorate, suggesting the consolidation of the various 
issues of preference capital. This has elicited an unfavourable 
comment from a leading firm of Cardiff sharebrokers, but this, 
again, is neutralised by an equally strong and favourable commen- 
dation by a firm of Newport sharebrokers, so that the public will 
be enabled to rely upon their own discretion, after due considera- 
tion of the circular. 


Proressor ANDREW JAMIESON, of the chair of Electrical 
Engineering in the Glasgow and West of Scotland Technical College, 
bas notified his retirement from that position as from July 1st next. 
The reason for this step, it is understood, is the increasing demand 
which is being made on his time, energies, and experience as an 
authority on questions connected with his special sciences. This is 
such as to have compelled him to relinquish his position—the salary 
connected with which is £750 per annum—and go entirely into 
private consulting work. He has been connected with the College 
for 18 years, and is the senior member of the staff, having all along 
been keenly devoted to the interests of the College and the 
advancement of electrical engineering. Histext-books on the steam 
engine, and pocket-book of electrical formulz, are widely used. 


In view of the recent appalling fires in New York, 
which have excited so much attention, the remarks of Mr. Hugh 
Bonner, the Chief of the New York Fire Brigade, are noteworthy, 
as showing that, after all, there are some things in which our 
American cousins are not so far ahead of creation as they 
credit themselves with being. Mr. Bonner says :—‘‘ There 
are now six of the largest hotels in New York City that daily 
entertain hundreds of travellers and boarders, and yet are 
almost entirely unprotected from fire. These structures are veri- 
table fire traps, and I am always apprehensive when a fire alarm is 
sounded from the neighbourhoods in which they are. The only 
way to deal with these buildings is to tear them down. ey are 
doomed to go by fire some time, and the sooner they are out of the 
way the better.” 


In our contemporary the Builder there recently appeared 
an editorial article bewailing the ‘‘absolute ugliness” of every- 
thing that has been done in the form of bridges, blow-holes, walls, 
fences &c., on the Great Central Railway. Whatever the style 
may be, the new railway viaducts in Germany and Austria, whether 
they be in brickwork or iron, are becoming buildings of high con- 
structional and artistic interest, showing what is intended in the 
construction in such a manner as to be agreeable to the eye, con- 
tinues our contemporary. ‘‘In Prussia station buildings will no 
doubt rank as the most typical architectural works of the last 
twenty years, probably even more so than the public offices which 
have been erected in some academic form of Italian Renaissance. 
The railings of a railway viaduct and the lamp posts on the bridges 
will figure as representative of the arts and crafts of the same 
period, whilst the constructional ironwork will show that a good 
and light engineering design may well embody that kind of beauty 
which is best expressed where the purpose of a construction is 
boldly shown.” 


An interesting little work on ‘‘ Non-flammable Wood”’ 
has been sent us by the British Non-flammable Wood Company, 
Ltd., Army and Navy Mansions, Victoria-street, Westminster. The 
book contains a history and description of the process of rendering 
timber —F impervious to fire, as carried out at the com- 
oe works at Fulham, of which there are numerous illustrations. 

ides these there are reprinted expert opinions of the efficacy of 
the workdone. The description of the process ap) to be per- 
fectly straightforward, nothing more than is actually effected being 
claimed, and the whole routine is described. In testing samples the 
company points out that it is not claimed that non-flammable wood 
is incapable of being destroyed by fire. It remains wood in all its 
characteristics, except that it no longer spreads flame when in 
contact with fire, but instead, carbonises at the point of contact. 
Flaming gas-jets, live coals, burning oil, blazing curtains, electric 
light arcs, and other similar sources of fire that readily ignite 
ordinary woodwork, and cause it to burst into flame, will be found 
to have no effect on non-flammable wood except locally to char 
the same at the point of contact. 


AccorpinG to the report of the Water Examiner 
appointed under the Metropoiis Water Act, 1871, the averago 
daily supply from the Thames during January was 104,452,413 
gallons; from the Lea, 53,982,200 gallons ; from springs and wells, 
31,981,679 gallons; from ponds at Hampstead and Highgate, 
239,647 gallons. The daily total was 190,655,939 gallons for a 
—- estimated at 5,883,343, a daily consumption per head cf 

"40 gallons. Sir E. Frankland, in his report on his analyses 
during January for the Local Government Board, states that 
organic carbon was present in proportions ranging for any unit of 
weight from 0:041 units to 0°333 units in every 100,000 units of 
the water. The sample from the mains of the Southwark and 
Vauxhall Company contained the highest proportion of organic 
carbon, and that of the Kent Company the lowest. The propor- 
tions of brown tint in samples observed in a 2ft. tube, by compari- 
son with a standard tint of brown opposed to 20 mm. in thickness 
of blue tint, ranged from 2 deg. to 38deg. The chemists carrying 
out analyses for the water companies show by their results 
proportions of organic carbon ranging from 0°034 units to 0°403 
units in every 100,000 units of the water. The water of the 
Southwark and Vauxhall Company showed the highest average 





amount of organic carbon, that of the Kent Company the lowest. 
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COMPOUND CONDENSING PLANT 


MESSRS, W. H, ALLEN, SON, AND CO., BEDFORD, ENGINEERS 











LARGE CONDENSING PLANT. 





We illustrate above a self-contained surface condensing | 


plant, which we believe is the largest of its kind constructed 
in this kingdom. It was built by Messrs. W. H. Allen, 
Son, and Co., of Bedford. The condenser has a tube 
surface of 2000 square feet, and is‘capable of condensing con- 
tinuously 24,0001b. of steam per hour with a vacuum varying 


from 27in. to 28in., according to the barometrical changes. | 


The shell of the condenser is of cast iron, cylindrical in form, 
fitted with tube plates of rolled naval brass and tubes of solid 
drawn brass, the latter being fixed into the plates by means 
of screwed ferrules and tape packing. The ferrules are made 
with lips to prevent the tubes slipping out of place. The 
condensing water passes into the condenser at the bottom 
and out through the top. 

_ The engine driving the air and circulating pumps is of the 
inverted compound form, having cylinders 10in. and 17in. 
diameter by 14in. stroke. Two fly-wheels are fitted to the 
crank shaft to enable the plant to work slowly. The air 
pump contains suction valves, bucket valves, and head 
valves, and is single-acting. Its diameter is 25in. and 
the stroke 14in. The valves, and seatings, and barrel 
are of gun-metal, and the clearanee space between the 
valves has been reduced to a minimum in order to obtain 
the highest possible vacuum. The circulating pump is 
double-acting, having a diameter of 19in. and stroke of 
ldin. The valve box is a separate casting. The inlet and 


; Ka 








outlet valves are of gun-metal, with large arca and small 
lift, so as to prevent any shock due tothe water. When con- 
densing 24,000 Ib. of steam per hour the speed of the engine is 
sixty revolutions per minute. The weight of the whole plant 
is 390 ewt. It has been specially designed for electric light 
stations. 





DOCKYARD NOTES. 





Some time since the “hired labourers’ in the Royal 
Dockyards tried to get a rise of a shilling a week— £1 instead 
of 19s. They have not yet secured it, though for some 
reason they still seem to expect it. So far as we know no 
official promise has been given in the matter. 





NEAR y everything that can be said concerning the recent 
Terrible disaster has been said; last week’s discussion in 
Parliament brings matters no further. With regard, how- 
ever, to the First Lord’s reply to Mr. Arnold Foster about 
the eleven kinds of boilers on trial in H.M. ships, we are 
bound to observe that we consider this reply to have been 
misleading. The Seagull, for instance, is fitted with 
Niclausse boilers, but the trial of them chiefly consists in 
the ship lying idle in the steam basin in Portsmouth Dock- 
yard! Niclausse boilers may not be all that the French 
claim for them, but, at least, they are worthy of fairer trial 





than they get—if they are to be tried at all. In the Spanish 
Pelayo they appear to have given some remarkable results, 
and in many navies first-class ships are being fitted with 
them. That is no reason why we should adopt them, but it 
is a reason why, if we try them, the trial should avoid the 
farcical. Again, to take the purely English Yarrow, Thorny- 
croft, or Mumford types of boilers, we cannot help think- 
ing that the “trial” they get is scarcely all that Mr. 
Goschen’s words would imply. 


Mr. Gipson Bow tes, M.P., has been asking the Admiralty 
to establish a school of naval tactics. Every other nation 
has such an institution, and there is not the slightest doubt 
but that foreign officers are better acquainted with the 
theory of their profession than ours are. Theory, of course, 
is not practice, still it counts for something in these scien- 
tific days. 





Tur repairs to the Terrible will take from three to four 
months, as the whole of her tubes are to be tested. 





THE new plan for defeating torpedo boat attack, to which 
we recently referred, has given good results in experiments, 
and we understand that, subject to Admiralty permis- 
sion, it is to be patented. At Portsmouth the Whale 
Island people have been busy trying a new species of ammu- 
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nition hoist, that is expected to do great things. We have 
not, however, so far, heard anything as to the particular 
lines upon which it works. Bearing in mind the fact that 
ammunition is limited, and that increased speed is more 
likely to mean wild shooting than otherwise, the need for 
improvements in hoists is not, perhaps, a very crying one. 





A RED flag with a yellow crown is the new Government 
signal for explosives on board. 





TaLkinG of explosives, the Devonport people, since the 
Toulon explosion, have been having a small scare on their 
own account. The Admiral has since assured the Town 
Council that there is, humanly speaking, no risk. Now that 
every warship carries a huge percentage of her Gin. shells 
filled with Lyddite, this may tend to reassure those who live 
near m2n-of-war. We have an impression that Lyddite is 
harmless till it has been fired—that it mixes itself during 
flight. With memories of the fashion in which high-explosive 
shells were tossed about in one of our dockyards at the time 
of the Flying Squadron, we sincerely hope that this theory 
of the harmlessness of Lyddite, as used in the Navy, is 
correct. It was evidently the blue-jacket theory. 








MR. PICKARD ON THE COMPENSATION ACT. 


Amoncst the many good qualities which Mr. Benjamin 
Pickard, M.P., possesses there is lacking one, the gift of 
saying much in little. When Mr. Pickard rises, as we have 
had occasion to remark before, he rises like the Nile. As 
that classic river overflows all the country, so Mr. Pickard 
overflows the local newspapers, not merely in his annual 
reports of the Yorkshire Miners’ Association, or the armchair 
addresses to which he is prone, but even when he contributes 
simple “Letters to the Editor.” On Monday one of the 
Sheffield papers contained an example of the latter. Mr. 
Pickard has been turning his attention to the Workmen’s 
Compensation Act as its operation strikes him in certain 
decisions given in Courts of law, and he waxes very wroth 
about County-court judges and coroners, more agora 
over a recent decision given by County-court Judge Master- 
man, of Doncaster. Mr. Pickard’s interpretation of Judge 
Masterman’s decision in the recent claim for compensation 
by the Act amounts to this: That a man entering a mine 
must do the work which he has covenanted to do, and 
nothing else. That is to say, a filler must fill, a holer 
must hole, a trammer must tram, but the holer 
must not turn to filling, nor the filler to tramming. Each 
man must keep to his special work, for if he passes out of his 
own branch of the mining occupation he puts himself outside 
the pale of the Compensation Act. Mr. Pickard’s contention 
is founded on the decision given by the judge, which runs 
thus :—‘‘ His Honour found for the defendant company on the 
ground that the accident did not arise out of and in the course 
of his employment, but only to recover broken props, and in 
this case, the deceased being a filler, deliberately tried to 
remove a bent 2 standing in its place, and by so doing 
caused the fall of the roof that killed him.” Upon this Mr. 
Pickard comments :—“ Unless this is judge-made law the Act 
certainly develops from day to day various forms of litigation 
conundrums, such as no Act of Parliament ever brought 
into being prior to the passing of this Act.” He then de- 
mands to know what the miners of Yorkshire are going to do 
in the matter, concluding with this “‘ stinger”:—‘‘ By law you 
are not allowed to go into other working places, and now by 
law you dare not try to save life—no, not even the life of a 
manager, unless you contract to do that, and that alone. 
To such miserable reductions have you come, and all because 
of compensation.’’ County-court judges are not in the habit 
of engaging in newspaper controversies, and their dignity 
will not allow them to comment upon a revision of their 
decisions, either public or private, but surely Mr. Pickard 
cannot have interpreted accurately the meaning of Judge 
Masterman in the case in question. The Act, although 
fertile in surprises and singularly open to complications, can- 
not have been framed to limit its operations in the manner 
laid down by Mr. Pickard as he interprets Judge Master- 
man’s decision. If it does, another strong argument is fur- 
nished for speedy and effective revision of a statute which, 
passed through the best motives, appears to have been 
singularly unhappy in its working, and to have satisfied 
neither employer nor employed. 








ELECTRIC TRACTION AMENITIES. 


Ir is a remarkable fact that although the London County 
Council has consistently followed a policy of opposition to 
electric traction on the overhead trolley system when pro- 
posed by any of the metropolitan tramway companies, the 
moment the Council obtained possession of the network of 
lines formerly owned by the London Tramways Company, it 
began to stultify its action in this respect. The incon- 
sistency is being exemplified in two different ways. 
In the first place, it has been discovered that under 
an old Act obtained by the London Tramways Com- 
pany the latter was authorised, with the consent of the 
road authorities and of the Board of Trade, to introduce 
mechanical traction on the tramways, and the County 
Council has now assumed those powers as the successor to 
the company. On this discovery being made the County 
Council asked the two road authorities concerned—the 
Lambeth Vestry and the Wandsworth Board of Works— 
whether they would consent to the Council applying to the 
Board of Trade for a licence to use mechanical traction on 
the tramway between Westminster Bridge and Tooting, and 
at the same time invited those authorities to send representa- 
tives to attend a conference to discuss the question with 
the Highways Committee at the Camberwell Tramway 
Depét. One would have thought that under the cir- 
cumstances the Highways Committee would have had a 
definite scheme to submit to the conference, but instead 
of this it appears that the sole object of the meeting 
was to sound the representatives of the local authorities as to 
their views on any improved system of traction. The chair- 
man of the conference, by way of feeling his way, hinted at 
the probability of the County Council desiring to equip the 
Westminster-Tooting section on the overhead trolley system, 
but this was strongly objected to by the Lambeth delegates. 
Then the chairman suggested that another method might be 
provided for the Lambeth section, and the overhead trolley 





be introduced at Clapham Rise. In this case also the 
Wandsworth and Sivonen representatives raised objections, 
and the conference ultimately terminated with the impression 
in the minds of the delegates that the County Council would 
submit a scheme for the consideration of the local authorities 
interested in this particular proposal. But whilst the County 
Council on the one hand is apparently in friendly negotiation 
with the Lambeth Vestry andthe Wandsworth Board of Works, 
on the other hand the Council is obviously endeavouring to over- 
ride theseand other authorities in regard to electric traction on 
the same and other lines, without giving any intimation to the 
vestries and district boards concerned ; and with only the usual 
notice in the London Gazette the County Council has pre- 
sented a petition asking for Standing Orders to be dispensed 
with at this late period of the session, in order to introduce 
a Bill to authorise the Council to adopt the overhead trolley, 
the conduit or the surface-contact system of electric traction, 
and at the same time to dispense with the approval of the 
local authorities to the carrying out of the work. The 
Lambeth Vestry, whose attention has just been called to the 
action of the County Council in this direction, is so dis- 
pleased with this secret policy of trying to supersede the 
local authorities simultaneously with an open policy of 
negotiation, that it has unanimously decided to take imme- 
diate steps to oppose the petition by counsel before the 
Standing Orders Committee, and there is reason to believe 
that the Wandsworth Board will follow its example. We 
have thought it advisable to place these facts on record in 
order to show the inconsistency and irregularity of procedure 
on the part of the London County Council. The Council 
has in the past steadfastly refused to allow private enter- 
prise to instal the trolley system; now it proposes to intro- 
duce it on the tramways, and whilst consulting the local 
authorities, it at the same time refrains from informing 
them, as it should, that if it can it will do without their 
assistance. 








THE DANGEROUS TRADES OF ENGLAND. 


Frew features of industrial legislation have excited more 
interest of late years than those which refer to what may be 
called the hazardous trades carried on in this country. To 
safeguard the workmen has been at all times a vital object of 
every sensible and humane employer. It is pretty freely 
admitted that the workman on land has been far more 
effectively guarded than the ordinary seaman who carries on 
his avocation afloat. Of course, we have in certain crafts 
exceptional perils, such as abound in chemical districts, and, 
in a less degree, in the hardware trades. About the latter 
branch of British industry the Commissioners appointed by 
the Home Secretary have just issued a report, which calls 
for comment. The Sheffield Chamber of Commerce have 
taken this report in detail, and dealt with it very dras- 
tically. The Chamber, in the first instance, claims to have 
ground of complaint in that neither its members nor any 
workman concerned were invited to give evidence before the 
Commissioners. It is, therefore, pleaded with considerable 
force that the report, so far as it affects the trades of 
Sheffield, records decisions on strictly technical matters 
which have been come to without the aid of experts. 

That seems to have been an unusual course to begin with, 
and it is not surprising, therefore, to learn that the Chamber 
holds that several of the recommendations of the Com- 
missioners are altogether impracticable, and in some 
instances do not even secure the purpose in view. But there 
is another side to the story. Commander Hamilton P. Smith, 
the Chief Inspector for the Sheffield district, and member and 
secretary of the Dangerous Trades Committee, reminds the 
public that he wrote to the Cutlers’ Company—whom he 
regarded as the representative body of masters to be 
approached in an inquiry relating to industries carried on in 
factories and workshops—intimating the special trades that 
would be considered, and offering to make arrangements for 
the company, or for individual members, to give evidence or 
advice. As to working men, he sent them a similar notice, 
with the result that twenty-three recognised labour leaders 
selected artisans to give detailed evidence on technical 
matters. Commander Hamilton Smith, therefore, wants to 
know ifit is correct to say that the workmen were not invited 
to give evidence. It looks as if the Inspector had the best of 
the argument ; but in any view of that feature of the contro- 
versy, a weak point in the Dangerous Trades Committee's 
report seems to be that some of the changes it is proposed to 
bring about are not in the interests either of the masters or 
the men. In file-making, for instance, there is special risk 
incurred by the workman, as wherever grindstones are freely 
used there is always peril involved. It is contended that 
the recommendations made by the Commissioners would not 
secure greater safety of working, while they would practically 
prevent a large portion of the trade being carried on. 
The Sheffield Chamber of Commerce points out very 
strongly and very reasonably that, so far as preventing 
accidents to life and limb by grindstones is concerned, 
it is as much in the interests of the masters as of the men 
to take all possible precautions. Following the Chamber of 
Commerce, the Sheffield File Manfacturers’ Association 
met on the 17th inst., and, restricting. their attention to 
file-cutting, appointed a Committee to make a reply to the 
report in accordance with the views expressed by the 
members. One result of the Commissioners’ report will 
undoubtedly be the still greater use of file-cutting machinery. 
In this industry the machine has been steadily ousting the 
man, but hand-cut files still afford employment to a large 
number of artisans. If the recommendations of the Com- 
missioners, however, have to be carried out in their entirety, 
it will be impossible to continue hand-cutting to any great 
extent, and the machine, therefore, will score again, and 
score heavily in the fight against man. At the same time, 
most manufacturers readily admit that there is room for 
considerable improvement in the conditions under which 
several of the trades are conducted. There is little doubt 
that the action taken by the Government, which is in some 
respects disposed to be over-grandmotherly, will make for 
good in the long run, 








THE WORKMEN’S COMPENSATION ACT. 


Tue Home-office has just issued a report giving details of 
the working of the Workmen’s Compensation Act and of the 
Employers’ Liability Act for 1898. The former Act only 
came into force on the 1st of July, 1898, and therefore there 
were only six months’ working to record during 1898. The 
Act in this time could not, of course, have got into full work, 





——————————: 


Up to the 31st of December, however, 130 cases were settled 
in the county-courts. Of these, 104 were by judges’ award 
eight by an arbitrator's award, and 18 by acceptance of money 
paid into court. There were 48 other cases either with, 
drawn, settled out of court, or otherwise disposed of jn 
such a way as to enable the officials of the court to state 
definitely the results. Of the 130 cases finally settled in 
court, 101 had been for the plaintiff, and 29 for the defendant 
In 48 cases the award was a lump sum, and in 53 cases g 
weekly payment. There had been 38 awards in the case of 
death, and they had averaged £200 2s. 7d. each. Of the 
53 cases of injury in which weekly payments were awarded 
16 were for total, and 37 for partial incapacity. The average 
amount in the former case was 11s. 4d., and in the latter 
12s. 10d. This is a curious discrepancy, and it is sought in 
the report to explain it by the fact that “partial” means 
a “temporary,” and in these cases employers make 
no trouble about paying the full allowance under the Act. 
It seems to us, however, that an equally good explanation 
is that the larger number of serious accidents occur to those 
earning smaller wages—say, for example, labourers and 
cleaners. The average in factories was—for total incapacity 
103. 9d., and for partial incapacity, 12s. 5d.; in mines—for 
total incapacity the average was 12s. 2d., and for partial in- 
capacity, 13s. 5d., the discrepancy occurring in both cases, 
The report deals also with the cases settled out of court, but 
registered in the county-courts. Here we find that out of 163 
cases 152 were settled by agreement, nine by committee, and 
two by agreed arbitrators. These represent but a small pro- 
portion of the agreements under the Act, it being considered 
unnecessary in most cases to go to the trouble of registering 
memoranda. Nearly three-fourths of the memoranda regis- 
tered come from two adjoining districts—Stokesley and 
Guisborough and Middlesbrough. The average compensa. 
tion paid in case of death is £181 18s. 11d. by means of these 
agreements, which is less than that awarded in court, and 
the average weekly payments amount in the case of total 
incapacity to 12s, 3d., and in the case of partial incapacity 
to 11s. 10d. ; 

There were 681 cases under the Employers’ Liability Act 
in 1898, as compared with 688 cases in 1897. There has, 
therefore, been a falling off of only seven cases, which would 
not suggest that the Compensation Act had interfered with 
this Act toa large extent at all events. Of the 681 cases, 
220 were decided in favour of the plaintiff, 126 for the 
defendant, three went into the High Court, and 332 were 
‘‘otherwise disposed of;” 596 of the 681 cases were in 
employments to which the Workmen's Compensation Act now 
applies, and only 85 in other employments. ‘“ This state- 
ment,” however, says the report, ‘is qualified to some extent 
by the fact that there are some cases in which the exact 
character of the employment is uncertain, and especially by 
the fact that employment in ‘building’ is not entirely 
covered by the Workmen's Compensation Act.’’” The report, 
in concluding, stated that it would be a serious mistake to 
take returns contained in it as being anything approaching 
the total number of cases in which compensation had been 
claimed under the Act. It is even doubted if the reported 
cases reach | per cent. of the total. 








YARROW BoILers FOR LARGE Powers.—The Imperial and Royal 
Austro-Hungarian cruiser Zonta, constructed by the Stabilimento 
Tecnico Triestino, has successfully passed all her official trials in 
the Adriatic, attaining with ease the speed of 20°9 knots mean 
with 7800 indicated horse-power, which is 8 per cent. above the 
guaranteed power. This fine vessel is 312ft. long by 40ft. beam, 
with about 2300 tons displacement. The triple expansion twin- 
screw engines are supplied with steam by eight Yarrow water-tube 
boilers of similar construction to those recently fitted on the 
Dutch cruisers Holland, Zeeland, and Friesland. e Dom Carlos 
cruiser for the Portuguese Government, built by the Elswick firm, 
and fitted with twelve Yarrow boilers, has also been most successful 
on her official trials, 


Use OF PETROLEUM FOR SMELTING [RON OrE.—At a meeting 
of the Technical Society at Baku, on Monday, February 27th, 
Mr. Chatisof read a pouet on the ‘Use of Petroleum for 
Smelting Iron Ore.” He pointed out, in the first place, the 
enormous richness of the Caucasus in mineral deposits, 
and the known presence of very rich iron ores north of the 
Caucasus, and also on the shore of the Black Sea ; while between 
these two localities occurred the richest iron ore deposits, namely, 
those of the district Elisavetpole. The use of iron in the Caucasus, 
said the lecturer, was enormous, In Baku alone not less than 
100,000 tons per annum were consumed, and the demand was still 
on the increase. There can be no doubt that, so far as richness is 
concerned, the Caucasus minerals are superior to any existing in 
the south of Russia. The value, however, wholly depends on the 
possibility of obtaining local supplies of fuel for smelting purposes ; 
and as coal is not available—there being practically none in the 
Caucasus—and petroleum being completely free from moisture and 
ash, the latter should be an almost ideal fuel for smelting pur- 
_ But in experiments in rd to oil fuel, made by Mr. 

hatisof, he has not yet succeeded in overcoming certain difficul- 
ties which have arisen in his endeavour to apply this fuel for the 

urposes named, In his opinion, however, these difficulties could 

e overcome, and the Association of Naphtha Producers should 
vote a certain sum in order that experiments might be carried out 
on a larger scale, 


Roya METEOROLOGICAL SoctETY.—The monthly meeting of the 
Society was held on Wednesday evening, the 19th inst., at the In- 
stitution of Civil Engineers, Westminster, Mr. F. C. Bayard, 
LL.M., president, in the chair, Mr. H. Mellish, F.R. Met. Soc., 
read a paper on ‘‘ Soil Temperature,” in which he discussed the 
observations from the thermometers, at various depths in the soil, 
which have been made at the stations of the Royal Meteorological 
Society. These records have been carried on at many of the 
stations since 1881, and observations have been made at the following 
depths in the soil :—3in., 6in., 1ft., 2ft., and 4ft. It appears that in 
nearly all cases the annual temperature of the soil at a depth of 
lft. is slightly higher than that of the air. In winter time the 
air and the soil at lft. have about the same temperature, the soil 
—_ often a little warmer till about the end of January, after 
which, for the next two mcnths, the air has a small advantage ; 
but in the summer months the soil at 1ft. is generally warmer than 
the air, the difference exceeding 3 deg. at several stations. Mr. 
Mellish shows that on the mean for the year the light soils are 
1°0 deg. warmer than the air, while the strong ones are only 0°2 deg. 
warmer, and he is of opinion that near the surface we may 
expect to find wider extremes of temperature in light soils than 
in strong ones, but that the heavier soils are better conductors of 
heat, and that consequently the extremes are propagated t» 

eater depths in heavy soils than in light ones, A paper ‘‘On 
Some Phenomena Connected with the Vertical Circulation of our 
Atmosphere,” by Major-General H. Schaw, C.B., R.E., was read 
by the Secre The author has for some time past been study- 
ing the circulation of the atmosphere over Australasia, and in this 
paper gives the results of his examination of the weather charts, 
chiefly in regard to the interaction of cyclones and anticyclones 
upon each other, 
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receive it, 
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iekesutinn of the fact to the Publisher, with a one the 
ry through whom the paper is obtained. Such inconvenience, 
can be remedied by obtaining the paper direct from 
18 office, 
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TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we must, 
* therefore, request correspondents to keep copies. ‘ 


REPLIES, 


Liquip Air.—We are requested to state that Messrs. Brunner, Mond, 
and Co, do not make liquid air. 

8. H. (Manchester).—If you will get your engine indicated, and will send 
us the diagrams, we shall be glad to aid you. There are hundreds of 
single-cylinder non densing engi of small power using much 
more than 9 Ib, of coal per horse-power per hour. 

Fivem Respice.—Numbers of self-propelled vehicles run without india- 
rubber tires. We understand, however, that they are essential to 
comfort, if anything like a fair speed is to be maintained over hard 
roads, and hill climbing is next to im ible without them when the 
roads are slippery. So long as you have dry, clean, fairly level roads 
the india-rubber is not wanted for propulsion. Finally, we may say 
that a good motor car wheel has yet to be invented. 


INQUIRIES. 


MACHINERY FOR CONDENSING MILK. 


Sir,—Can any reader tell me where machinery for condensing milk is 
to be procured ’ Cc. R. 











HARDENING CIRCULAR SAWS. 

Sir,—Can any of your readers tell me the best way to harden/a circular 
saw, 17in. diameter, jin. thick, so that it will cut cold iron and steel ? 
Hy a tried various ways, but cannot keep it from buckling when 

eated. 


Chelmsford, April 19th. Puzz_xp. 








MEETINGS NEXT WEEK. 


Tue InstiTUuTION oF Crvin Enaingeers.—Tuesday, April 25th, at 8 p.m., 
Annual General Meeting of Corporate Members only. 

Tue Sourn STaFroRDSHIRE INSTITUTE OF IRON AND STEEL Works’ 
Manacers.—Saturday, April 29th, at 430 p.m., Annual Meeting.—At 
6 p.m., Annual Dinner. 

Liverpoot ENGINEERING Sociery.—Wednesday, April 26th, at 8 p.m., 
at the Royal Institution, Colquitt-street. Paper, ‘Some Properties of 
Flexible Surfaces and Flexible Solids, noted chiefly in Designing ‘ The 
Shellbend Folding Boat,’” by Mr. M. Treleaven Reade. 

Society or Arts.—Monday, April 24th, at 8 p.m. Cantor Lectures. 
Four Lectures on “ Leather Manufacture,” by Prof. Henry Proctor, 
F.1.C. Lecture I1.—Wednesday, April 26th, at 8 p.m. Ordinary Meet- 
ing. Paper, ‘‘Coal Supplies,” by Mr. T. Forster Brown.—Thursday, 
April 27th, at 4.30 pm. Indian Section. Paper, ‘‘ Judicial Reform in 
Egypt,” by Sir John Scott, K.C.M.G., D.C.L. 

THe Institution oF ELectricaL EnGinerrs.—Thursday, April 27th, 
at 8 p.m., at the Institution of Civil Engineers, 25, Great George-street, 
Westminster, 8.W. Paper to be discussed, ‘‘ Experiments on Alternate 
Current Ares by Aid of Oscillographs,” by Mr. W. Duddell, Wh. Sc., and 
Mr. E. W. Marchant, B.Sc., Associates. Paper to b2 read, “ Capacity 
Measurements of Long Submarine Cables,” by Mr. J. Elton Young, 
Member. 

Roya InsTITUTION oF Great Britain.—Friday, April 28th, at 9 p.m., 
Discourse on “Some Features of the Electric Induction Motor,” by 
Prof. C. A. Carus Wilson, M.A., M. Inst. C.E.—Afternoon Lectures at 
3 p.m.: Tuesday, April 25th, “ Zebras and Zebra Hybrids,” by Prof. 
J. Cossar Ewart, M.D., F.R.S.; Thursday, April 27th, ‘‘The Atmo- 
sphere,” by Prof. Dewar, M.A., L%.D., F.R.S., M.R.I.; Saturday, April 
29th, ‘‘ Machiavelli,” by Mr. Louis Dyer, M.A. 








DEATHS. 
On April 17th, at Upper Norwood, Sir James Wricut, C.B., late engi- 
neer-in-chief at the Admiralty, aged seventy-five. 
On April 12th, at Hongkong, Henry Ser istian Hart, assistant engi- 
neer, Shanghai Waterworks, second son of R. Sebastian Hart, Surbiton, 
Surrey, aged thirty. 
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ENGLISH ENGINEERS AND AMERICAN BRIDGES, 


WE have recently received a number of communications 
of a character far too important to permit them to be 
overlooked. They all refer to the relations—or want of 
relations—existing between civil engineers and those 
who make steel, and engines, and bridges. These com- 
munications embody the views of ironmasters, engine 
and boiler makers, and bridge builders, who are all 
eminent in their special pursuits; and they invariably 
tell thesame story. They uniformly assert that matters 
daily become worse; that it is practically impossible 
to do business with civil engineers, who are driving trade 
out of the country, and accepting from the United States 
or anywhere else what they would not dream of taking 
from an English or Scotch firm. Our own experience 
supports these statements. Unfortunately, those who 
suffer will not permit their names to be made public. 
We have to respect an unfortunate reticence. The repu- 
tation of those who complain is so high, the magnitude 
of their operations so considerable, and the excellence of 
their work so universally recognised, that full publication 
of all the facts could not fail, we think, to work a change 
for the better. As it is, however, our readers must be 
content to take our word for it that a grave injustice is 
being done, injury to trade is being wrought, and money 
which ought to be spent in this country is going into the 
pockets of rivals who make a boast of their success. We 
have already dealt in a previous article with the way in 
which orders for locomotives find their way to the other 
side of the Atlantic. In our last impression we referred 
to the Atbara Bridge case ; we now propose to consider 
certain aspects of the relations between the civil engineer 
and the manufacturer more fully than has yet been 
done. 

It has been said with some truth that the civil engineer 
never makes anything but anincome. Railways, harbours, 
docks, are almost invariably made by contractors. One 
result of this is that the commercial element is feebly 
developed in the civil engineer. It is true that, as arule, 
he will accept the lowest tender, and that, according to his 
lights, he is economical; but apparent economy is not 
necessarily high finance, and cutting down tenders may 
be a waste of money. The broad result of difference of 
training, strongly accentuated by difference in avocations, 
and in the daily life of the two classes, has been that the 
civil engineer has lost touch with the manufacturer; and 
this is particularly true of certain civil engineers who are 
at the very top of their profession. The results are un- 
fortunate, and will be best explained by supplying a 
definite example. Mr. Y. Level, M. Inst. C.E., has an 
order for a big bridge to be erected in Lost Atalanta. He 
gets out a general design, and the young men in his office 





then calculate stresses, and so on, and after a time the 
drawings are submitted for tender. Now, Mr. Y. Level 
never set foot inside a steel works. He only knows in 
a general way how steel is rolled. To him one section is 
as available as any other. When the bridge builder 
comes to tender for the work he finds that there are all 
manner of abnormal sections of angle and channel and 
H irons; out-of-the way thicknesses of plate, &., speci- 
fied. In short, there is not a portion of the bridge that 
has not to be specially made for that bridge, and it will be 
of no use for any other bridge. Not only have particular 
sizes and sections to be rolled, but the precise quantity to 
the ton must be rolled, for the surplus will assuredly be 
left on the maker’s hands. We may cite two facts in illus- 
tration of what we advance. We have seen a specifica- 
tion for a large lattice bridge in which the thickness of 
the bars was specified to the one-hundredth of an inch. 
If the engineer who drew up the specification had been in 
touch with steel makers he would have known that 
it is impossible to roll bars or plates to ;},in. The 
smallest available fraction is »,in. In the second case, 
a bridge-building firm called upon to use certain abnormal 
sections ; knowing that an order for a second bridge would 
be given out, and that they would probably get it; 
feeling certain that the bridges would be practically 
identical, the spans being nearly the same; and finding 
that by increasing the quantity of steel ordered they 
would get a reduction in price, bought about twice as © 
much as they wanted for the first bridge. They secured 
the second bridge, and then found that not an ounce of 
steel of the special section was used in it. It was left on 
their hands. 

Now all this, and much more of the same kind, would 
be avoided if only civil engineers, and steel makers, and 
bridge builders would establish relations of mutual con- 
fidence. For some reason which we have never been 
quite able to fathom, civil engineers regard mechanical 
engineers, ironmasters, and bridge builders in this country 
as being wholly unworthy of confidence. They seem to 
look on them—who are really their professional brethren 
—as rogues, who will, beyond all question, cheat if they 
get the chance; forgetting the while that they are 
laying traps and snares for the manufacturers in every 
direction. They also forget that they leave themselves 
open to very unpleasant accusations. We say this with 
much regret; but it is useless to remain silent when co 
many speak. The exasperating feature of various trans- 
actions is that while the British manufacturer is tied and 
bound hand and foot by rigid specifications, carried out 
under the eyes of exacting inspectors, American bridges, 
or locomotives, or engines, or tools, are accepted 
apparently on the reputation of the makers. It 
is impossible to think of conduct more invidious. All 
this is radically wrong, and results perhaps, as has been 
said, from the traditional contempt with which the 
thoroughbred civil engineer regards anyone engaged in 
“trade.” This keeps the two apart, and thus we are 
presented at the present time with an influential body of 
professional men who seem to be profoundly ignorant of 
the enormous changes which have taken place of late 
years in the world’s methods of production. 

There is now no reason why large numbers of bridges 
should not be manufactured to a very few uniform 

atterns by the mile, and of sections which the designer 

nows to be readily available. The American steel maker 
takes care that the engineer” shall know precisely what 
sections and sizes he can have ready to his hand, and the 
engineer works these into his design. On a new railway in a 
new country there are required, say, fifty bridges ; they are 
all to carry the same loads. A large proportion of these 
bridges can be constructed as multiples of a given span. 
Thus, for example, we may have a , oe of 100ft., and 
half a dozen of 200ft., and one or two of 300ft. By a 
little management girders of precisely the same dimen- 
sions will do for all these. Two girders will be needed 
for one place, four girders for another place, and so on. 
This is done to a considerable extent in the United States. 
There every effort is made to secure uniformity of type 
throughout. The effort may not always succeed, but it is 
none the less praiseworthy. English civil engineers will 
put up a totally different bridge overevery river. Not the 
least attempt is made to secure uniformity. The multipli- 
cation of types is supposed to redound to the honour and 
glory of the engineer. At this moment bowstring girders, 
plate girders, and lattice girders can be seen almost side 
by side in this country. Indeed, it is not necessary to go 
outside the metropolitan boundaries to find examples. 
All this costs money, and what is often more important 
—time. Now the bridge builder is, as a rule, very 
much in touch with the steel maker; if he be not, 
so much the worse for him. And so if the 
civil engineer would rest content with stating that he 
wanted to buy bridges which would carry given loads 
with such and such spans, he would find himself supplied 
with just what he wanted with certainty and despatch. 
In this he would follow the example of the shipowner, 
who never pretends to design ships. He states what he 
wants, and he is supplied with it; and a ship is a far 
more complex structure, and performs far more responsible 
duties than a bridge over a muddy African creek, or a 
mountain torrent in India. We expect, of course, to be 
told that we suggest what cannot be done. The answer 
is simply that it is done every day, and has been done 
daily for years in the United States ; while the very men 
who would call all their gods to witness that it is im- 
possible, are those who, when they have excluded their own 
countrymen from tendering, send to the United States 
and accept without question what the United States, 
thinks fit to give them. There is a time when it is good 
to be angry, and we are not surprised that manufacturing 
engineers in this country begin to lift up their voices and 
ery aloud. 


THE POSITION OF PIG IRON. 


An alarm has been sounded of late on the subject of 
pig iron supplies, and we are promised a famine before 
many more months are past, as a direct and immediate 
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consequence of the phenomenal activity in the engineer- 
ing trades of the United States, the United Kingdom, and 
Germany. The matter is clearly one of great importance, 
which involves the question of the maintenance of sup- 
plies of raw material for the execution of orders already 
on hand, without regard to the fresh orders which coming 
montis will inevitably bring. It calls, therefore, for par- 
ticular and detailed consideration, in order that the exact 
situation may be understood, and if it warrants the fears 
entertained, that we may see what can be done to obviate 
or to remedy it, without any undue interference with 
engineering enterprise. Concisely stated, the position is 
this :—While the production of iron ore has not been 
greatly curtailed within the past few years by such an 
aggregation of circumstances as have made themselves 
conspicuous in the case of copper and tin, prices have 
not been so good as to leave any extravagant margin to 
producers. The world is undoubtedly good for a vastly 
increased output, but the necessary stimulus has been 
lacking. The demand for pig has, roundly speaking, 
been just about good enough to prevent quotations from 
falling to an unworkable level, but it has not been good 
enough to induce any special display of energy. The 
output of ore tends naturally to outrun requirements, 
seeing that in the great producing districts there is 
plenty of it waiting to be smelted, and more furnaces 
than are required for normal supplies ; but it is checked 


‘before it goes much beyond the right point by the 


automatic readjustment of prices, which is a relent- 
less Nemesis for over-production. Consequently, when 
there comes a demand from the makers of finished 
iron and steel for abnormal quantities of their raw 
material, stocks must decline rapidly. Usually the 
enhanced demand is met by the prompt blowing in of 
furnaces, and the resultant increase of pig is equal to 
requirements without any inconvenient rise in prices. 
But with a demand well sustained for a much longer 
period than that of the average spurt, and with furnaces 
—those obsolete apart—producing to their full capacity 
and still unable to keep pace with requirements, the situa- 
tion becomes serious, at any rate for users of pig iron. 
That is the situation to-day. The phenomenal engineer- 
ing activity is granted—it is, in fact, a self-evident pro- 
position, and it applies not only to this country but 
quite as forcibly to the other two leading countries, 
America and Germany. But it is argued, seeing that 
warrant stocks do not disappear, that the production of 
pig is about on a par with requirements, or that at the 
most the excess of the demand is not so great as to make 
any very great hole in supplies. The warrant stores, 
however, for two or three reasons, are no definite index 
to the state of the market—are, on the contrary, dis- 
tinctly deceptive. The Statist, which has done a service 
by putting the trade upon its guard, points out that only 
certain classes of iron—Scotch G.M.B., ordinary Cleve- 
land, and hematite—are placed on warrants; that the 
greater portion of the warrant stock is in the first of 
these, ‘‘a quality now being made to a comparatively 
small extent and in much less demand than ‘brands ;’”’ 
that the warrant market “is, or has been until now, con- 
trolled in Glasgow, where there is a strong influence at 
work to keep down prices of crude iron, because of the 
heavy commitments of some dealers in finished iron and 
steel.” Reports from our correspondents in the Midlands 
and the North have been virtually unanimous in speaking 
of a strong demand for pig iron at advancing prices, and a 
steady depletion of working stocks. In our last issue 
our North of England correspondent used these words, 
which serve to sum up the almost general position :— 
‘‘The ups and downs in prices of warrants are not at 
all reflected in the quotations for makers’ iron, and the 
situation continues as good as ever for the producers of 
pig iron, whose stocks are well nigh depleted. There is 
no pressure to sell, but, on the contrary, the pressure is to 
buy, and it has become a difficult task to purchase pig 
iron for early delivery; in fact, some of the leading 
makers are not in a position to sell for delivery prior to 
June, or even July.” This enunciation might be 
paralleled from other quarters and from other sources. 
Warrants cannot much longer, so it seems to us, resist 
the pressure, and when they move we shall be treated 
to something lively up in the North. 

We have no wish to cause unnecessary alarm in the 
trade, but the outlook certainly does not tell for ease, 
unless, of course, there should come a sudden cessation 
of briskness. That things will continue indefinitely on 
the present high plane is not to be hoped for, but book- 
ings, taking the country as a whole, are well ahead of 
capacity, and therefore the coming months have to be 
considered. Not afew consumers have bought pig for 
forward delivery, but there must be a considerable per- 
centage which has not cared to buy on a steadily rising 
market. Whether the Statist has exact warrant for 
doubting if in the United Kingdom and the United 
States put together “there are more than a million 
tons of unsold pigs available for consumption,” it is not 
possible to say, because of the lack of full and trustworthy 
statistics. But, at least, that figure cannot be very wide 
of the mark, and it affords a poor margin to work upon 
with smelters engaged well in front, and with users 
of the finished material pushed for delivery of 
orders. It does not appear that ore supplies are 
being greatly accelerated, and if they were it is difficult 
to see how the output of pig could be much increased 
with the existing plants. It may be said with safety that 
every modern furnace in the country has been put into 
blast ; and the few remaining plants cannot be utilised 
with advantage, having regard to all the circumstances, 
unless prices of coal go down—which they will not do— 
simultaneously with a big rise in the price of pig iron. 
The growth of consumption has gradually reduced what 
we may call the unlisted stocks of pig, while users have 
failed fully to realise the fact because of the apparently 
satisfactory condition of warrants. That consumption 
has outstripped production is incontestable, in so far as 





tion of 12,100,000 tons according to one estimate, and 
12,250,000 tons according to another. If we accept the 
lower of these two figures the diminution of reserves is 
still 327,000 tons, and the activity since the beginning of 
this year has probably sufficed, in spite of the increased 
pig output reported, to bring the total dip into stocks for 
the past fifteen months to at least 500,000 tons. Our 
own production of pig iron was about 8,700,000 tons, and 
our consumption about 9,000,000 tons. But for the strike 
in South Wales the figures would doubtless have shown 
less divergence ; but the essential fact remains. The 
German production is given authoritatively as 7,403,000 
tons, while the consumption is estimated at 7,600,000 
tons. For the three leaders, therefore, the excess of 
consumption was more than 800,000 tons. They between 
them made 27,877,000 tons of pig, out of a total for 
the world of a round 35,000,000 tons; and if we assume 
that the minor producers kept their several balances on 
the right side, this still represents a serious diminution, 
especially in face of the further steady run upon stocks 
since the beginning of the current year. This brings us to 
another point—the present demand and its maintenance, 
referred to incidentally above. Do the conditions 
indicate that the trade activity will be sustained down to 
the end, or for the better part of this year? A perusal of 
the trade reports, which show that makers of finished 
goods are living from hand to mouth, show also that these 
same manufacturers, taking them in the lump, are booked 
a long way in front. The recent diversion of locomotive 
orders to America is only one of several proofs of this, 
and if the circumstance seems to prove that the 
Americans are not so completely overwhelmed with work 
as we had been led to believe, it does not prove that the 
reported boom in steel is all moonshine. And anyway, 
the argument as regards pig iron is not invalidated but 
rather strengthened, for the heavier the bookings, whether 
for home or foreign orders, the greater becomes the 
consumption of pig—of course, up to the country’s maxi- 
mum capacity of the one and the other—and the smaller 
the prospect of any surplus for shipment abroad, either 
to Great Britain or the Continent. It is claimed for the 
United States that it is capable of an outturn of 14,000,000 
tons of pig in a year, provided a sufficient quantity of 
ore be forthcoming, but this sufficiency is of itself a 
doubtful quantity. Even should 14,000,000 tons be 
obtained, there can be little, if any, margin. Meanwhile, 
Germany is hungering for raw material, and failing its 
ability to produce enough for itself, and failing also any 
hope of supplies from America, it is buying in this market, 
and is thereby aiding us to work off our already too small 
stocks. The last communication from the German corre- 
spondent of THe EncinrEER—April 14th, page 378—pointed 
out that a petition had been presented to the Govern- 
ment asking for the remission for a year of all duty on 
scrap iron, billets and blooms, and on raw plates, the 
better to cope with the increasing demand for raw 
material. The same communication stated, with 
reference to the pig iron market of Silesia, that 
‘stiffness increases from week to week, consumption 
being heavier than ever before, and the scarcity in raw 
material is very keenly felt;"’ and with reference to 
Rhenish Westphalia, that ‘“ pig iron is exceedingly scarce ”’ 
there, owing in part to the increasing demand, and in part 
to a reduced output, consequent upon the putting out for 
several months of furnaces in the Siegerland, in order 
that they may be repaired; so that “a falling off in pro- 
duction will continue to be felt for some time to come.” 
The activity among the minor countries does not appear, 
from reports to hand, to be general; but it may be said 
on the whole to be well up to the average—which means 
that they will not be in a position to afford appreciable aid. 

The consideration of the present position of pig iron 
opens out a number of interesting side issues, which, how- 
ever, we have not the space to pursue in detail. An 
obvious reflection is that relief from the present tension, 
and the prospect of ease for some little time to come, can 
only arise in one of two ways—a sudden and very 
material slackening of orders for finished goods, or a con- 
siderable increase of ore, with the assurance of a 
sufficient number of furnaces in the three countries to 
convert it into pig iron. The first of these alternatives 
is not a thing to be desired—it is rather one of two evils, 
and undeniably the greater evil of the two. Periods of 
abnormal prosperity are not so frequent in the English 
engineering trade, at all events, that we could wish the 
present one to be brought to a termination before it has 
run its full course; and however regarded, the trade as 
well as the country benefits by a continuance, even with 
the drawback of a high initial cost for raw material. As 
to the other alternative, it seems probable to us that, 
from one source and another, enhanced supplies of ore 
will soon be raked together, though there remains the pro- 
blem of finding the furnaces in which to smelt them. It 
is possible that the falling off of orders in more than one 
branch of the iron and steel trade, which has shown itself 
within the last week or two, may be the forerunner of a 
marked degree of ease in the United Kingdom. It is 
possible, too, that our furnaces may be equal, under 
stress of necessity, and the prospects of better profits, to 
some increase upon present totals, and that reports to 
the contrary are an exaggeration. This is at the best 
problematical ; it can only be proved one way or the 
other by the result, for which we must wait. One out- 
come of the famine in metals—the positive shortage in 
copper and tin and the prospective shortage in pig iron 
—must be greater energy in mining. Soon or late, 
America will work through its present boom, but in 
metal manufactures that country has come to stay. It 
is as yet a long way short of the highest point of its 
industrial possibilities; its own requirements and the 
requirements of the world at large are growing, and are 
capable of a very generous expansion. A volume of raw 
material which was ample when the United States was 
of inconsiderable account proves to be altogether inade- 
quate now that that country has advanced. This truth 


the leading countries are concerned. America, with a | has of late been impressed with force upon those con- 
yield last year of 11,773,984 tons, had a total consump-! cerned. Luckily, there need be no alarm on the score of 
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a maintenance of the world’s supplies of j 
with a consumption of 70,000,000 tons pg. even 
annum. By the time the deposits in Europe i Per 
and Canada—where there are vast tracts of ‘ona erica, 
material as yet untouched—are exhausted, the wealin 
Shansi will have been rendered easily accegsihj Ph 
India also will be able to supply some part of pit. and 
To be sure, these countries are a long way oom 
freights will not be low, but the time when we a 
driven to them and to other countries, such as Me be 
for supplies is also a long distance away. “SOIR, 


THE DANGER OF INDUSTRIAL TRUsTs, 


Just now the Trust Boom in America is assumi 
alarming proportions. Alarming, that is, if we are { 
take it for granted that we in England shall follow De 
example of our first cousins in the United States Of 
late years we have often enough taken our cue tr 
across the Atlantic, and even to some extent we pen 
dependent for our weather, or for an indication ag to 
what our weather is likely to be, upon the New Yo, 
meteorological office. So itis with finance, for although 
London is the centre of the financial world, Throgmortey 
street and Wall-street are so much in touch at the present 
day that the one has its finger continually on the pulse of 
the other. Therefore we cannot afford to lose sight of 
the present tendency in the United States to “ting” 
every conceivable product ; for the example set th 
sure to be followed, or an attempt will be made to follow 
it, and we in England must feel the effect, for good or 
evil as the case may be. 

Economists are fond of stating that, as businesses oo 
now, the tendency is for the big ones to swamp the small 
ones; that, in short, it is a question of capital versy; 
industry, money versus brains. That money should win 
in the long run is a truism on general lines; but in 
practice one finds that there are many elements at work 
to counteract the idea that money, and money alone 
must necessarily win in the long run. The alarming 
reports of the most recent developments of the “ring” 
in America tell us that fifty-four of the principal trusts 
covering various industries, possess a capital of no lessthan 
£366,475,000. We are not great believers in these gigantic 
figures as representing the actual value of the rings con. 
cerned, for the simple reason that the solidity of the various 
trusts must be a question of degree, and that some of 
them cannot hold good for long is very obvious. Takin 
them more in detail, there is the American Steel and Wire 
Company, with a capital stock of 90,000,000 dollars. This 
company is said to control businesses at San Francisco, 
Portland, New Orleans, Denver, St. Paul, Louisville, 
Chicago, Cleveland, Pittsburg, New York, Montreal, and 
London, and to include seventy-five per cent. of the pro. 
duction of the United States. Another, and one of the 
most important trusts, is the Federal Steel Company, 
with a capital of 200,000,000 dollars. This company 
undertakes not only ordinary steel products, but builds 
ships, operates railroads, transports passengers and 
merchandise by land and water, builds houses, Ke. 
Another big trust in the United States professes to cover 
the tin-plate trade, and to control ninety-five per cent. 
of the mills in that industry. Its capital was raised from 
5,000,000 dollars to 50,000,000 dollars, and the output of 
the factories controlled by it is said to amount to 
800,000,000 Ib. of tin per annum, and we are told that 
the profits of this particular trust amounted to 2,000,000 
dollars during one year—1898. 

Regarding the question of commercial trusts with an 
unbiassed eye, it would seem, according to economic prin- 
ciples that, all things being equal, the bigger the concern 
the bigger the profit. But the danger of them lies in the 
fact that all things are never equal in practice; and in 
measure as a trust grows larger, so the inducements to 
speculative people increase, with the result that nearly 
all these things are over capitalised, even when they are 
honestly worked. Then, again, a worse danger presents 
itself, and that is, that if a ring is imperfectly formed its 
result is merely to drive the trade into other channels, 
and it is for this reason that rings in the United States 
stand a far better chance of success than they do 
inthis country. For in spite of anything that may be said 
to the contrary, the United States manufacturer is mainly 
dependent on his own country for his orders, whereas we 
in England are mainly dependent on our foreign trade. 
Thus, if the Americans succeed in forming a tight national 
ring in any particular industry, and, as a consequence, are 
able to raise their prices, it is because with their big tariff 
they can still exclude foreign competition even with their 
enhanced prices, and their foreign trade being merely 4 
bagatelle, they do not suffer much if they lose it. 

An equally effective ring made in England, where we 
have free trade, would merely result not only in the 
foreigner taking over our trade abroad, but in his placing 
his goods in our home markets. Now, if industrial trusts 
are to answer at all, the most natural soil for experimental 
purposes is the United States, and if they do not flourish 
there they will not flourish anywhere. Theoretically, 
given a small business which is prosperous, such a busi- 
ness, in measure as it increases, should prosper increas- 
ingly. Jrgo, a number of prompanene businesses amal- 
gamated should prosper in a still greater degree, for the 
simple reason that they can defy competition. Unfor- 
tunately, in practice, the large amalgamated concerns 
offer so much temptation to the financial expert, that their 
capital is watered to such a degree that they do not pay; 
and in the end some one else gets the trade. 

The history of industrial trusts in the United States 
has not been a record of unqualified success, and 
until it is, we in England should leave them alone; 
for we are not by any means in so favourable a position 
to deal with them satisfactorily as are our American 
friends. 
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THE ENTRY OF ENGINE-ROOM ARTIFICERS. 


Durinc the month of March we felt it our duty to call 
attention to the fact that the Admiralty had decided ‘o 
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“Tue ExGneen” 


reduce the qualifications hitherto demanded from all 
candidates presenting themselves for entry in the Royal 
Navy as engine-room artificers, at the same time pointing 
out what a retrogressive step this was, so far as the efficiency 
of the engineering department of that serviceisconcerned. We 
wrote with some considerable knowledge of the details in 
connection with the entry and subsequent training of these 
artificers, and also of the facilities which exist at the various 
steam reserves for the ‘technical training” of men entered 
for this rating. So judge of our surprise when our attention 
was called to a | grey which appeared in The Army and 
Navy Gazette of April 8th, in an Bo our statements are dealt 
with. It is admitted that our information was correct, for 
the paragraph states :—“ The entry tests have been modified 
with the view of securing a larger number of artificers for 
the fleet.” Precisely, that is just our point. Our conten- 
tion is that the test originally was not sufliciently severe, 
considering the very onerous and difficult duties these men 
are called upon to perform—duties which, as pressures and 
Speeds tend to increase, become more difficult and trying 
every year. In support of our view there appears in the 
current issue of the United Service Magazine, an article on 
‘The Engineering Department of the Royal Navy: The 
Need of Reform,” written by Chief Inspector of Machinery 
Charles M. Johnson, R.N., and in it he states that :—“ It is 


consequently of the highest importance to the State that the | 


system of examination and trial should be such as to elimi- 
nate all failures as far as possible. 
against the existing naval regulations that they are too 
successful in this respect.’’ Now, when it is remembered 





| 


It cannot be charged | 
| present difficulties of recruiting will be considerably enhanced 


that Mr. Johnson was for some years the Chief Inspector of | 


Machinery of the Devonport Reserve, it must be admitted 
} the foregoing opinion is very weighty indeed. The 
rmy and Navy Gazette says that :—‘ Hitherto the test has 


been a apes ge We say that it was not by any means | 


searching enough. Mr. Johnson, in his article, statés that 
® candidate had “to undergo a very easy examina- 
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tion in the first four rules of arithmetic, and a 
still more perfunctory test of practical ability as a work- 
man.” We must, therefore, be forgiven if we prefer 
Mr. Johnson’s authoritative statements on this subject 
to those of our esteemed service contemporary. Our kindly 
critic next goes on to state that, ‘‘It is quite conceivable, 
however, that many of these candidates will be rendered 
efficient after a course of training in the dockyard reserves, 
and that the experiment may answer very well. . . . The 
training to be obtained in the dovkyard reserves is more 
important than THE ENGINEER supposes.” It was just 
because of our knowledge of the reserve shops’ limitations 
that we wrote as we did; and here, again, we are supported 


by the invaluable testimony of Mr. Johnson, for in his article | 
| he says:—‘ As at present fitted, these workshops can only | 
deal with minor defects, yet the mechanics who work in them | 
may be, and generally are, capable of executing much more | 


extensive repairs and alterations.’’ We are sorry that we 
cannot devote more space to Mr. Johnson’s article, for in 
it he suggests most drastic reforms in the entering of 
engine-room artificers in the Navy. We may, how- 
ever, just point out this omission in his otherwise valuable 
and instructive article: He does not attempt to deal with 
the difficulty the Admiralty are experiencing at the present 
time in getting candidates for this rating, and this whilst 
the ‘perfunctory’? method of entering these men still 
obtains. It is obvious from the tenor of the article in 
question, that should its suggestions become operative the 


unless something be done towards bettering the prospects and 
position of the engine-room artificers. We look to gentlemen 
in the position of Mr. Johnson for support in this direction. 








Tue total number of miles run by trains on Canadian 
railways last year was 50,658,283, an increase of 4,977,432 over 


, the previous year. 
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BLOWING ENGINE AT THE KROMPACH WORKS. 





THE engines represented above have been built for the 
Krompach Works of the Hernadthal Hungarian Iron Com- 
pany, of Buda Pest, by Messrs. Bolzano, Tedesco, and Company, 

| of Schlan, in Bohemia, for blast furnace use, the maximum 
duty required being the supply of 28,500 cubic feet of air at 
| 10§ lb. pressure, when making 524 revolutions per minute, 
| with a maximum consumption per indicated horse-power per 
| hour, at 44 revolutions and above of 6} kilos. (14°€8 lb.) of dry 
| steam at 74 atmospheres effective admission pressure and about 
| eight-fold expansion, with a difference of not more than 
12 per cent. in the areas of the steam and blast cylinder 
diagram. The engines are of the two-cylinder receiver 
compound class, with horizontal steam and blowing cylincers 
coupled direct. The steam cylinders are enclosed in riveted 
| steel sheet jackets, and the intermediate receiver is a’so 
| steam heated. Corliss gear is adopted both for the stesm 
and blowing cylinders, there being three excentrics to each 
engine; the outside one—counting from the crank to the 
fly-wheel--serving the blowing engine valves, the middle one 
the steam exhaust, and the inner one the steam admission ; 
the latter, on the high-pressure side, being under the control 
of a Proell governor, giving a variation in the admission up 
to a maximum of 50 per cent. in the high-pressure cylinder, 
and in speed between 33 and 55 revolutions per minute. 
The low-pressure admission valve cuts off at a fixed point, 
which can be varied, but not while the engine is running. 
The dimensions of the fly-wheel are such as to admit of the 
engine running with sufficient regularity when the speed is 
reduced to 26 revolutions to maintain a maximum blast 
pressure of 631b. The blast engine valves, on a plan patented 
by the makers, have Corliss rocking slides, both for the 
suction and delivery sides. The former take their supply 
from a vaulted chamber below the framing, while the latter 
deliver through a series of disc valves loaded by springs with 
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spiral guides on their stems, to equalise the wear on their 
seats. The object of these valves is to relieve the pressure 
on the slide at the end of the stroke by closing the communi- 
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cation between the blast main and the cylinder, and so to 
diminish the wear. The leading dimensions of these engines 
are :— 


High-pressure cylinder diam. .. _ 900 mm. (35°43in.) 


Low-pressure “ 1380 ,, (54°34in.) 
Blowing a ae 1950 ,, (76°78in ) 
Length of stroke .. .. .. .. 1400 ,, (55°12in.) 
Area of blowing cylinder, net .. 29,515 sq. cent. (4575 sq. in ) 
+ air suction slide passage 2,100 a ae « 6 Fs OS 14 
;, blast delivery slide ,, 1,800 ,, (279 4, ).. 12164 
»  20blastdelivery valves.. 2,450 * Om » j}-. deme 
Speed. At 33 revs. At 55 revs. 
Of piston .. .. .. « .. permin...  308ft .. A86ft. 
+; air through admission slide, ” 4252ft ; 6811ft. 
, air in delivery slide... .. 9 4980ft. : 7973ft. 
valves aa ine 3662ft. 5827ft. 


” ” 


The working results obtained on the trial, which took place 






Steam Diagram 
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before the furnaces were in blast, and therefore was not made 
under working conditions, are given as follows :— 


Date of trial, August 20th, 1897. Duration of trial, 


9 hours 55 mins. 
Mean revolutions per minute $7°5 


div 

Persq. cm. Per sq. in. 
2°05 kg. (294 Ib) 

0°9656 kg. (13¥ Ib.) 

0°3974 ky. (5 65 Ib.) 

304°31 horse-power 

333°01 ” 


Mean indicated pressure in small cylinder . 
large cylinder .. 
a ne a blowing cylinder 
Indicated work in high-pressure cylinder 
low-pressure cylinder 


Total 
Indicated work in blowing cylinder 
Realised duty .. .. .. 
Steam consumption in 
eee eee 
Total consumption, including jackets and receiver 
a es io ee oe 
The vacuum was only 


” ” ” 


” ” 





637°92 oe 
547 °08 9 
Te ee Mee 
epgines per indicated 
6 33 kg. (13°95 Ib.) 

“eer 6°08 kg. (15°27 Ib ) 

635 mm., owing to the high 
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temperature of the injection water—18 to 20 deg. C.; the 
temperature of the blast above the delivery valves being 


56 deg. C., and the average pressure 0°37 atmospheres. The 
defective character of the smaller diagram from the blast cylin- 
der is due tothe circumstance that the trial was not made under 
working conditions, the air admission tunnel having been 
partially closed, while the pressure against the delivery was 
obtained artificially by slide valves placed close to the 
cylinder. The second diagram, taken since the furnace 
has been put in blast, shows a nearly straight pressure line 
during the delivery period, as well as a greatly improved 
suction line. 





WATER-TUBE BOILERS IN THE NAVY. 


On Friday afternoon, the 14th inst., a number of ques- 
tions was put in the House of Commons to the First Lord of 
the Admiralty, based on the accident on board H.M.S. Ter- 
rible. The subject is of so much importance that we place 
on record in our pages for future reference the J'imes 
report of the proceedings. Our readers will draw their 
own conclusions. We have referred in another place to 
Mr. Goschen’s statement. 


Sir E, Gourley (Sunderland) asked the First Lord of the 
Admiralty whether his attention had Leen called to the evidence 

iven at the coroner’s inquest on the accident to the boilers of the 

errible by Mr. Harold Sede, in which he stated that he believed 
that all the burst tubes were welded, but that all the others were 
drawn on the solid ; whether, prior to the accident, the Admiralty 
were aware that it was almost impossible to manufacture welded 
tubes perfect ; and would he state whether any other vessels, and 
which, were fitted wholly with welded, or a mixture of welded 
and solid-drawn weldless steel tubes, 

Mr. Goschen (St. George’s, Hanover-square) : The depositions 
taken at the coroner’s inquest do not show Mr. Harold Morley 
to have made the statement attributed to him in the hon. 
member’s question, The Admiralty are aware that welded tubes 
are not as efficient as solid-drawn tubes, and consequently all ships 
built since the Powerful have been fitted with the latter, which 
were not available before that time. The only vessels other than 
the Terrible fitted with water-tube boilers having welded tubes are 
the Sharpshooter and Powerful. 

Mr. Allan (Gateshead) asked if the right hon. gentleman was 
aware that solid-drawn tubes fitted with water-tube boilers burst 
equally as readily as welded tubes, 

Mr. Goschen: That is a scientific question, but the Admiralty 
consider that solid-drawn tubes are better than welded tubes, 

Sir E. Gourley asked the First Lord of the Admiralty whether, 
before completing her Majesty the Queen’s new yacht—now under 
construction at Pembroke Dockyard —with Belleville boilers, it was 
intended to hold further inquiry regarding the desirability of doin 
so, owing to the recent accident to this type of boiler on boa 
the Terrible. 

Mr. Goschen: The answer to the hon. member’s question is 
‘*No.” The occurrence of an isolated accident involving loss of 
life, although very deplorable, is not a sufficient cause for any 
change of ae as regards boilers. 

Mr. Fison (York, W.R., Doncaster), for Mr. Arnold-Forster 
(Belfast, W.), asked the First Lord of the Admiralty whether he 
could now state the precise nature and extent of the recent 
accident on board her Majesty’s ship Terrible; and whether any 
public inquiry, by Court-martia] or otherwise, will be held for the 
purpose of investigating the whole of the circumstances attending 
the explosion. 

Mr. Goschen: The main facts of the recent accident on board 
her Majesty’s ship Terrible have been made public by the evidence 
given at the coroner’s inquest, whose verdict and rider were 
published in the Press, The causes of the accident have been 
carefully investigated since by the Inspector of Machinery of the 
Reserve, the Chief Engineer of Portsmouth Dockyard, and the 
Admiralty Chemist, who are making a thorough examination of 
the whole of the boilers, and have now made a preliminary report 
giving the result of their examination. It is necessarily of a vei 
technical character, The main facts are that seven tubes in all 
have split open, or been burnt through and fractured. These 
tubes are contained one in each of five a i.€., Nos. 17, 47, 4, 
23, 44; and two in one element of a sixth boiler—No. 6. Two 
tubes, those in Nos. 17 and 47, have split open for a considerable 
length in the weld on the upper side. The one in No. 17 was in 
the third row from the bottom of its element, and it was the escape of 
steam from this tube, together with the furnace gases through the 
fire-door, which had unfortunately been opened, which had caused 
the fatal accident. None of the other cases which occurred when 
the doors were closed caused any injury to the men, as the steam 
and gases escaped up the funnel. The non-return valves on the 
circulating system of this boiler—No, 17—are much worn, and 
while the damaged element is fairly clean, it is considered from 
the deposit of sulphates and oxides in the adjacent elements that 
some obstruction to or defect in circulation, or both, caused the 
tube to fail from overheating. In the case of the tube in No. 47, 
which was in the bottom row, the upper tubes in its element were 
found choked with salt, and the tube burst from overheating 
caused chiefly by this obstruction. The other five tubes in boilers 
4, 23, 44, and 6, were all fractured slightly orfractured and burnt 
through on the under side, and were all in the bottom rows of their 
elements except the second tube in No. 6, which was in the row 
next above that of the other defective tube. Inthe case of two 
elements in boilers 4 and 6, containing three of these five defective 
tubes, it has been found that the upper tubes of each element 
have become choked with salt, thus probably causing these three 
tubes to be overheated by obstruction. In the remaining two cases 
—23 and 44—the tubes of the boilers are comparatively clear of 
salt deposits, but in these and all the cases quoted above there has 
been considerable corrosion, especially of the separating plates in the 
steam collectors, and accretions of iron oxides, sea salts, and other im- 
purities have been found in various parts of the boilers. The non- 
return valves and their fittings for ensuring circulation have also 
been much worn, Subject to further investigation the defects are 
thought to be generally attributable to obstruction of circulation 
by sea salts and by accretions of foreign matters, and in some 
cases these causes may have been aggravated by failure of circula- 
tion or of water supply, all resulting in overheating. In all cases 
the chief contributing cause has been the free use of sea water and 
its leakage through the auxiliary feed sea suctions and condensers, 
and steps have been taken to prevent this in future in all ships 
with these boilers, It is not intended to hold any further public 
inquiry. 

‘Mr. “in: May I ask the right hon. gentleman if the boilers of 
the Terrible are to be renewed ? 

Mr. Goschen :° All the boilers are being examined, and any tubes 
that are found bent or damaged will be renewed. It is one of the 
advantages of the water-tube boilers that in case of accident the 
renewal can easily take place by the substitution of fresh tubes, 
whereas in the old cylindrical boilers the whole ship had often to 
be taken to pieces in order to repair them. 

Mr. Gibson Bowles (King’s Lynn): May I ask why sea water 
was used in these boilers, and whether it is not understood that it 
is one of the advantages of water-tube boilers that sea water could 
not affect them / 

Mr. Goschen: No, sir; I think sea water would affect these 
boilers as it would affect any other boiler. The admission of sea 
water is partly through leakage and partly through the use of sea 
water. A circular has been issued to the Fleet which will, we 
hope, check the use of sea water in the future. 

n reply to Colonel Denny (Kilmarnock Burghs), 

Mr. Goschen said he did not say that all water-tube boilers would 
suffer in this way. It was certainly clear that sea water ought to 
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be excluded from all boilers so far as it could be done, That 
now accepted as an axiom, aL Was 
Mr, Fison (for Mr. Arnold-Forster) asked the First Lord of the 


Admiralty whether, since completing her 60-hours’ 
Majesty’s ship Niobe had had another breakdown, and if so,’ ber 
was the nature of the accident ; whether he could state wa, bat 
the total number of breakdowns which had occurred on thie was 
since delivery by the contractors ; and whether, in view 3 
public interest in the experiments made by the Admiralt the 
water-tube boilers of various types, he would furnish 4 po _ 
history of such of her Majesty’s ships as had been fitted with . 
Belleville or other water-tube boilers, giving an account of th ie 
trials, of all accidents or failures occurring in connection with thee 
boilers or machinery, a statement as to their coal consum tion 
and the reports of the engineers in charge with regard tothe 
performances, sal 
Mr. Goschen : The Niobe passed through her contractors’ trial 
satisfactorily, and carried out the usual three-hours’ full-speed 
trial on commissioning with satisfactory results. She wag th 
ordered to carry out a 30-hours’ trial at 7000-horse power an 
60-hours’ trial at 10,000-horse power before joining the Channel 
Squadron. After the 30-hours’ trial the port high-pressure eylinds 
cover was found to be leaking, and the springs of the high-pressure 
piston were found to be broken. A difficulty was also ex rienced 
in starting the engines under certain conditions. is latter 
defect was made the subject of investigation, after which it was 
decided to fit larger starting valves and pipes to the engines 
This was done, and after trial the results were reported as satis, 
factory. After starting for the 60-hours’ trial at 10,000-horse power 
the other high-pressure cylinder cover was found to be leaking, and 
the joint had to be re-made. Later the pert foremost low-pressure 
piston-rod was allowed to get hot, and consequently bent, so that the 
trial had to be abandoned. When these defects had been remedied 
the 60-hours’ trial at 10,C00-horse power was carried out with satis. 
factory results, and the ship was sent to join the Channel Squadron 
after three leaky tubes in condensers and a few bent boiler tubes 
were straightened. It will be observed that the defects, although 
numerous, were of a very ordinary character, and that they were 
mainly connected with the machinery, not the boilers, " With 
regard to the latter part of the question, the Admiralty will furnish 
a statement giving the principal results of the recent official steam 
trials of her Majesty’s ships, with the indicated horse-power 
weight of machinery and boilers, coal consumption, and other 
particulars, but they cannot undertake to give the complete and 
elaborate history of the ships fitted witth water-tube boilers asked 
for. There are at least eleven different kinds of water-tube boilers 
under trial in the service, each ing numerous special 
features, whose value can only be determined by experience, 
Under these circumstances it would be unfair and misleading to 
publish a bare t of accidents and failures without a full 
discussion of their causes, how far those causes were preventable, 
and of all the omens advantages. ‘To do this would not 
only involve more labour than can be spared by Admiralty officers 
in the performance of the arduous duties pressing upon them, but 
it would compel them to express decided opinions on many points, 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE PROBLEM OF LIQUID AIR. 


Sirn,—Mr. Hampson’s letter is a valuable contribution to the 
science of cold, if | may be permitted to use the words. Provided 
Mr. Trippler’s experiment lasts but twenty minutes or so, then Mr. 
Hampson has made it clear why he produces more — air than he 
uses In its production. Everything turns on the duration of the 
experiment. But is Mr. Trippler a man likely to overlook so im- 
portant a fact’ He appears to be very competent and to understand 
what he is about. If E has missed the point raised by Mr. Hampson 
and Mr. Hartley, it will be a remarkable instance of science caught 
napping. If, on the contrary, he knows all about it, we shall 
have an example of science—I leave your readers to complete the 


sentence. So far so well; Mr. Hampson has, at all events, done 
his part to prevent rash investors losing money. Now, let me turn 
to another point. 


Mr. Hampson, it is noteworthy, only mentions Joule’s effect to 
refer me to Lord Kelvin for an explanation. Now, | know that 
explanation, and what Clerk-Maxwell has written, and | am still 
as much in the dark as i as to what really — take os a 
a is passed thro’ a porous plug. Permit me to put a 
ioe pomeaiiions Sanne Pg eel co and ask him to set me 
right if I am wrong. I may as well say, however, at the out- 
set, that I have talked this question over with several friends, 
all more or less well versed on the subject, and they all give me 
one reply to the question Why is a gas cooled by passing through 
a porous plug! and that answer is that heat energy is lost in 
overcoming molecular attraction, but how, or why, or what actually 
takes place no one knows, ‘ : 

Now, the proposition is that a gas loses temperature in passing 
through a porous plug, and the second proposition is that it loses 
heat. The two things are not quite identical. The third pro- 
position is that there is no limit to this loss of heat until liquefaction 
takes place. 
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Let A be a cylinder containing air at, say, 500 1b, pressure and 
60 deg. temperature. The cylinder is surrounded by air at 60 deg: 
and is very carefully | . In it is a piston B, which is fitte 
with a great number of porous plugs. Let the piston be forced 
towards C, The temperature of the air will rise, and heat will be 
lost by external radiation. It is then drawn toward D, and = 
same thing takes place, After a time, however, no amount 0! 
compression that PB ane place will raise the temperature of the air 
in A above 60 deg. From that moment all escape of beat from 
the apparatus becomes impossible. The cylinder and its contents 
—air in the gaseous form—still contain a good deal of heat, ro 
this heat, as I have said, can in no way escape, because al! the 
surroundings are warmer than the apparatus, F 4 

Now let the engine moving B be caused to work steadily - 
slowly, so that all the air in the cylinder must first pass through 
the porous plugs from C to D. , 

It will be reduced in temperature. Next let the motion of the 
piston be reversed. Then the air will once more flow through the 
porous plugs and be cooled. We have only to continue this opera- 
tion in order to produce liquid air. . ; 

Now will Mr. Hampson point out to me, first, the flaw in my 
statement ; and if, as I believe, there is no flaw, will he tell * 
what has become, first, of the original heat in the apparatus ; = 
secondly, of the energy expended by the engine in forcing the 
air through the plugs ! 1 

lam sorry to say that I do not understand what he means by 
saying that work is done by the expanding air against the pressure 
of the atmosphere. The whole apparatus is insulated, and the atmo 
sphere is not admitted to it. : ‘ 

I could very well understand his argument that heat 1 hich 
verted into work in separating the molecules of a gas, wBat 
means that the mere expansion of a gas will cool it down. pe 
unfortunately the statement is flatly opposed to all the nie . 
thermodynamics, according to which a gas cannot lose hea y 
of pressure unless it does external work, The extern 


ch - 
worl fees I concede, only I do not see how it. is. brought about 


is con- 
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: tus, and the change of pressure loss per se can 
inside the ene. Mr. Hampson tulates both losses, 
have ™ it is easy to see that if by external atmosphere 


Furthermore, sphere external to the porous plug, but inside the 
he pee - = no nearer to explaining the loss, because the 
appareione by the expanding on the “surrounding atmo- 
peo reappears in that atmosphere as heat, and so we come back 
to the old point. 

We have an appa 
by a steam engine. 


ratus into which energy is being transferred 
Which is colder i ys all its Rong ca , 80 

‘annot escape, and yet li air can be produced in a 
that a sarge he starting. A rs I ask Mr. Hampson, if he 
poe to tell me how the heat has escaped from the apparatus, 
= into what form of energy is the work of the steam engine 


conve! : - 

better than quote here the following passage from 
- os paper by Dr. Linde, a translation of which appeared 
the wit EN«INBER for November 13th, 18%, page 485, middle 
mn es «__** Whilst the reduction of temperature just dealt with, 


column + be termed dynamic refrigeration, is merely quite tran- 


which may 


to a energy having been re-transform into heat, a per- 


ic-refrigeration may ensue by reason of the increasing 
=. ie to ‘the resistance of the attractive forces acting 
between the molecules, and ‘internal’ work may be expended, the 
cquivalent of which is abstracted from the heat contained by the 
-e consider this passage in its obvious meaning, we are met 
b I wv difficulties. the fit is that it is as clearly laid down as 
anything can be in all books on thermo-dynamics, that there is 
no loss of heat due to the expansion of a gas unless the gas does 
-rternal work. The second difficulty is that the cooling referred 
to by Dr. Linde, expansion or no expansion, can only be obtained 
by passing the gas through a very small orifice or porous plug. 
That is to say, the passage through a small orifice is one essential 
concomitant of the cooling, and static loss of heat cannot be got 
without the porous plug or its equivalent. What part does the 
plug play / W., FIsHER, 
Anerley, April 17th. 





TRAIN RESISTANCE. 


, 


Stn, —In a letter to THE ENGINEER, March 25th, 1598, Mr. R. M. 
Deeley gives a table of railway train speeds and mean cylinder 
pressures, found by experiment for spends ranging from about 
33 miles per hour up to about 72 miles per hour, and gives a 
column of train resistances in pa r ton, duly corrected for 
gradients and acceleration. plotted these data to scale, and 
drew a curve through them to eliminate errors in the experiments, 
and the curve averages the "wpe points very fairly. 

Now let the equation of the curve be assumed of the shape 

T=A+BM+CM? 
where T = force of traction in pounds per ton, and M = speed in 
miles per hour, Determine the coefficients A, B, and © by mea- 
suring the curve at three different ms say at M = 36, M = 56, 
and M=70. The corresponding values of the tractive force are 


not any more perceptible after the jet having come to | 


low water ; the limit is one of expense. Low inexpensive structures 
extending from the cliff or sea wall recommended in Mr. Wheeler’s 
first conclusion, although in some situations they may answer the 
purpose, have been erected for years, and have more or less failed, 
and the coast may be said to be dotted with failures of the kind. 
It is true that they have not been carried out so far as low water, but 
if they had they would, nevertheless, in most cases have been 
destroyed on coasts exposed to heavy seas, 

The distinction between ‘‘high groynes placed within short 
distances and low groynes placed at longer intervals ” is unfortunate, 
as there is no necessity for placing high 3 oe at short distances. 
But it should be unders' that, I think, the practice of building 
groynes up at once to the ultimate height to which it is desirable to 
raise the accumulation on the shore, is altogether a mistake. 
Groynes, as Mr, Wheeler says, should only be built up as the drift 
pens os A rises, taking care that the top at = * rticular time is 
not more than lft, or 2ft. above the beach. en the shore has 
thus been raised, say, 8ft. or 10ft., would the groyne come under 
Mr. Wheeler’s definition of a high groyne / 

Mr. Wheeler suggests that, #  groyne to the extreme sea- 
ward end of the part to be protected be carried as far as practic- 
able, successive groynes to the windward might be gradually 
shortened, and that afterwards, when there is sufficient accumula- 
tion, the shorter groynes should be lengthened. I have not seen 
anything of this kind attempted. Graduated in that way the 
shortened groynes would serve little or no useful purpose. The 
seaward groyne would es the shore beyond a certain 
known distance to windward, Within that distance the shorter 
groynes would be of no use, and beyond it they would accumulate 
very little, if any, drift—certainly not enough for protection. 

Referring now to some of Mr. Wheeler’s conclusions— 

(2) A general rule, that the distance should never be less than 
the space lying between extreme high and low water of spring 
tide, is inapplicable. The distance between high and low water 
spring tides, on one shore upon which I am engaged, varies from 
about 500ft. to over 1100ft. within a mile of coast, and upon 
another from about 700ft. to 1200ft. within about half a mile. 
Eleven hundred feet would be far too great a space between 
groynes to afford sufficient protection to the coast line between. 

(3) I have already pointed out that the distance which a single 
groyne will protect can be defined. Beyond this distance addi- 
tional groynes will be necessary. 

(5) “That the best direction for groynes is at right angles to 
the coast.” It is clear that Mr. Wheeler has not seen the groynes 
at Lancing to which he refers, nor has he looked at the section 
attached to my paper on the subject of ‘‘Sea Defences” at the 
Society of Engineers in 1897, for he says, in an earlier part of the 
article, ‘‘ Beach is frequently found heaped up to the top of a high 
groyne on the windward side, but never accumulates on the lee- 
ward side.” I sup , but I am not sure, that he would call the 
Lancing groynes high. But they all point to the south-east away 
from the prevailing wind, and it is to this direction that I attribute 
the fact that the shingle has accumulated to a higher level at the 
top end on the leeward side than on the windward side. Isaw 
them last week during south-westerly winds, and the shingle was 
even higher on the leeward side than shown in the section. That 
this direction, pointing 
away from the prevailing 


Curve of Train Resistance. Assumed form of equation, T= A-+ BM+C M2, wind, is the proper one, 

Data taken from a Table in Tue Enoinzer, 25th ’ : (-M=8 T= 7°7 was the opinion of so 

aT wi sag ' = a ee eminent on authority as 

f Equation of the curve, T = 5 - 4 aa a= OR ee the late Mr. John Thorn- 

| a ‘ oe a (A = 4°9 hill Harrison, after he 
= . = 4°78 1b. 9 les pe ; Po . ? . 

2 eee value of T = 4°73 1b. at 8°2 miles per Calecleted ls ik 1 ae had given much practical 
| The marks, thus +, show the points plotted values of - 14% PP ie study to the question 
i! from the experimental data given in Tug Enat- A, B, and ¢ lc ee. sh ote on the Devonshire Coast, 

a" NEER: the data do not go below 8¢ miles per hour, . 246°6 ie while he was engaged 

+ if but the curve is continued on as a dotted line ii upon the Great Western 

¢ |} plotted from the equation found for th wart > Pl 

|} plotted from the equation found for the upper y Be tailway. 
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It must not, however, 
be implied that I think 
that under no circum- 
stances will right-angle 
groynes answer the pur- 
pose; but I say that 
groynes having the direc- 
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T=77, T=13°8, and T=20°0. This gives three equations, 
from which are obtained the values of the three coefficients, A = 4°9, 


B= - mW? and C = — which may be slightly rounded off 
t) get rid of useless decimals, into 
T=5- M , M 
15 246° 


This formula agrees exactly with the upper part of the curve as 

obtained by experiment for speeds from 36 up to 72 miles per hour, 

- is therefore a true exprassion of fact, independent of any 
eory. 

I continued the curve on down from 36 miles, plotting it from 
the equation found for the upper part. As there are no experi- 
mental data given for speeds below 36 miles, there is no certainty 
that the lower part of the curve correctly represents the resistances 
at slow speeds, 


It shows, however, a minimum resistance at about eight miles | 


per hour. There is nothing impossible in this being true, and it 
would be very interesting to verify it experimentally. 
Tokyo, February 20th. C. D., West. 





SEA COAST PROTECTION, 


Sir,—I have read with very great interest Mr. W. H. Wheeler's 
article on Groynes in your issue of the 14th inst. While agreei 
with much of it, there are several points upon which my experi- 
ence in building groynes and sea walls during the last twenty 
years does not accord with his observations. T should therefore be 
glad if you could find space for some remarks upon the points of 
difference, 

Mr. Wheeler says there is no use in placing groynes on a coast 
where there is no material to collect. From what I have seen, I 
would ask, Where are the coasts on which groynes, if properly de- 
signed, would not collect material brought in by the sea’ I have 
not found them yet. Again, he says, ‘‘No general rule can be 
laid down as to th 
My experience has enabled me to determine approximately the 
distance apart at which groynes, if properly designed, should be 
placed, and Mr, Case’s practice has led him also to adopt a space 
identically the same, so that there should be no necessity for 
carrying out the work tentatively. Of course, this distance at 
once determines the length of coast that can be protected by a 
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tion I have stated will 
retain on both sides more 
shingle, and thus be a 
— gees we 
ight-angle ynes. It 
‘is almost invariably the case that wih stekiaemio pets ante you 
| will find shingle heaped up on the windward side, and a drop 
of some feet on the leeward side. This drop, of course, weakens 
the groyne, and affords no protection to the coast line leewards 
until the next groyne is reached. 

If Mr. Wheeler would examine the groynes at Lancing, which 
extend over two miles of coast, I cannot help thinking he would 
modify his conclusion as to the best direction for groynes. 

I agree with all his remarks on sea walls except, that I think, 
generally speaking, a wall placed at a considerable slope in steps, 
as he recommends, would in practice be found too costly, On any 
soil except hard rock the foot of the slope must still be protected 
by groynes, or the foot will be undermined. 

Much interest in the subject will, I hope, excuse my troubling 
you with so long a letter. 

RICHARD F, GRANTHAM, M. Inst. C.E. 

23, Northumberland-avenue, 

April 19th, 





FITTER STUDENTS. 

Sir,—I read with surprise the letter signed ‘‘ Justice” in your 
current issue, but at the same time am gratified to learn that the 
authorities are giving fitter apprentices—the sons of working men 
—opportunities to become engineers in the Royal Navy. hen 
‘* Justice ” speaks of the cost of keep, &c., does it not strike him 

| that in any case the parents of an engineer-student would have to 
| bear the same outlay if he were learning another business, or serv- 
mee pupilage in an engineering works ! 
hy he should fear the working-man apprentice I cannot tell, 
for the working man starts with the disadvantage of a Board School 
against the student’s public school education, and has to do his 
studying at night after a day’s work is done, whereas the engineer- 
student has his lectures to attend during the daytime. Such an 


| argument advanced against the introduction of working-men 


e space that should intervene between groynes.” | 


single groyne, although the proper length of the groyne may | 


make some variation. 


It is difficult to understand Mr. Wheeler's remark, “After a | 


beach has been raised to nearly high-water mark,” inasmuch as 
the top of the slope of all beaches on the coast is above mean tide 
level, and where low-lying land is protected by a ridge of shingle 
} tag of the ridge is generally some feet above high-water spring 


It is the fact that shingle drawn down from an accumulated 
again, but not by the 


bank during on-shore gales is returned 
simple action of the rise and fall or current of the tides, but by 


the action of the wind waves, pare on of ie = ‘4 - aged yx 
epressed by the rise and fa 


which these waves act is raised and 
of the tide, 


Jagree that groynes should, if practicable, be carried out to. 


engineers, as a report of a committeo of 1870, falls to the ground 
when we consider that almost without exception the engineers on 
our liners are working men. Of course the social position is not the 
same ; but social position may be dispensed with among the oil and 
grease of an engine-room. 

From the tone of ‘‘ Justice’s”” remarks it is evident that what he 
fears most is open competition. He speaks of the incentives an 
engineer student has to work for. Well! if an engineer student 
has not the incentive which is the main one necessary to command 
success, namely, the desire to do well in his profession, he had 

| better join the ranks of the Cape Police, or become a dead-beat 
out West. 

The whole gist of ‘‘ Justice’s ” letter seems to be a wail at inter- 
| ference with class privilege ; the question of whether the country is 
best served by the change is lost sight of, WORKMAN, 

Liverpool, April 6th, 





WIRELESS TELEGRAPHY. 


Srr,—In reference to the short article in your current issue on 
the above subject, in which you mention the desirability of adopt- 


ing Signor Marconi’s method for the purpose of indicating to vessels’ 





during fog their position in relation to, and distance from, dangerous 
parts of coasts, or rocks, while ee that such an arrangement 
would be invaluable, if practicable, I am somewhat in doubt as to 
how the distance from and the direction of the apparatus on the 
coast could be communicated toaship. ‘‘If,” said one of Signor 
Marconi’s assistants, recently—according to yesterday’s rs— 
‘The Casquets Lighthouse been fitted witha Marconi'’s instru- 
ment, and the Stella had also carried one, the terrible disaster 
which brought such awful sorrow to so many homes would never 
have occurred, as it would have been possible to warn the Stella 
when she was at least forty miles from the fatal spot.” 

There is no doubt that the instrument transmits forty miles, or 

more, but the question is, presuming the vessel is only a mile or less 
from the dangerous point, and, as the time taken up in the transit 
of a message requires only such an infinitesimally short period, how, 
on receiving the message on , would the captain be able to 
ascertain whether he was one or forty miles away ! 
_ As the subject of ‘‘ Wireless Telegraphy ” is now causing so much 
interest, perhaps you will be good enough to throw what light you 
can on the questions I have raised, or by inserting this letter in 
your influential columns, those who are expert in such matters may 
also contribute their views. I would add that, in addition to the 
difficulty I have pointed out, there is another, which would be 
caused by the despatch of signal messages indiscriminately from 
a number of points within a certain distance of each other, such, 
for instance, as those on which tbe innumerable fog-horns, syrens, 
&c., are placed, The messages cannot be separated or kept distinct 
or isolated from each other, but are all diffused throughout the 
surrounding atmosphere, and intermingle ; consequently, the 
receiver on the vessel would be assailed with a conglomeration of 
sounds which could not be distinguished from each other, but would 
simply be a perfect CuHaos, 

Burnley, April 19th. 





A MODEL CRUISER. 


Siz,—As you draw particular attention to the device for the 
regulation of the furnace of the model cruiser Tigress, it may 
interest your readers to know that I successfully employed a 
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very similar device some four years ago to work a petroleum burner 
for oil engines and steam boilers for small powers, The rovgh 
sketch annexed will fully explain the working. 
ArTHUR J, Lucy, M.1.M.E, 
Meadowcroft, Penn-road, Croydon, 
April 17th, 1899, 





THE ATBARA BRIDGE AND STANDARDISATION. 


Sir,—I have read with interest your article on the above subject 
in your issue of the 14th inst. You ask, ‘‘ Why should an order to 
America run . . a 200ft. bridge ‘ to your usual specification,’ 
when the English tenderer is harassed with useless particulars 
° ’” The answer is simple enough. Most American bridge 
companies have standard printed drawings and specifications, more 
or less reputable, so that if you wish to order a bridge, all you have 
to do is to wire, ‘‘ Make one 200ft. single track span, Class A, 
your specification,” and the company’s standard specification, 
drawings, templates, Xc., will do the rest. I hardly agree with 
you that the particulars supplied to English tenderers are ‘‘useless.” 
A telegram like the above is far more exacting than the parti- 
culars generally supplied the British manufacturer, but it is not so 
harassing. The simple words “ your specification,” for example, 
binds the maker to one or two hundred rigid conditions which he 
must fulfil. As they are, however, familiar to him, and as they are 
the produce of much experience and professional criticism, they 
are willingly obeyed. ALFRED D. OTTEWELL. 

Derby, April 19th. 








A HEAVY GOODS LOCOMOTIVi'. 


Detaits are to hand of an American goods locomotive of 
enormous size, which is in course of construction for experimental 
work on the Illinois Central Railroad, by the Brooks Locomotive 
Works, of Dunkirk, N.Y. ‘The engine; which is not to be com- 
pound, will be fitted with the Player-Belpaire boiler and Brook 

ston valves. The fire-box will extend: over the frames. All the 
riving wheels will be oon mag Some of the principal dimensions 
of this engine are given below :— : 


Driving wheels (8) 4ft. Sino. 
Truck wheels (4) 2ft. Gin. 
Tender wheels (8) 2ft. 9in. 
Driving wheel base .. 15ft. 9in. 
Engine wheel base .. .. .. 24ft. Gin. 
Engine and tender wheel base 5oft. 
Weight on driving wheels (8) 87°3 tons 

», totalengine.. .. .. 95°5 tons 

3» _ of tender, loaded... 47°3 tons — 
eee eee 28in. x S0in. 
Boiler barrel, diameter .. 6ft. Sin. 
Working pressure a < 210 Ib. 
Fire-box .. .. -. lift. x 3ft. 6in. 
Crans stays... .. .. «. «. os «+ «+ co ee Ajim. direct stays 
Tubes, No. 424, diameter inside .. .. .. .. .. 2im 

or ae ow Faelcas 14ft. 8Zin. 
Capacity of tender tank .. 5000 gallons 

9 coal space 12 tons 








WE are pleased to note that the Admiralty have taken 
the necessary steps to obtain a special order in Council to provide 
monetary compensation to the relatives of Stoker Lynch, who, it 
will be remembered, lost his life in attempting to rescue his fellow- 
stokers on board the torpedo boat Thrasher, which stranded near 
Devonport. We believe the ial order in Council is necessary 
Owing to the fact that Lynch died after he had retired-from the 


service, 
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“ELLIO” METAL. 


Pure copper is not the ideal metal to use for many pur- 
poses for which it is employed simply because a better is not 
known. One example of this is in boiler tubes. Other 
metals and alloys are, of course, used for this purpose besides 
copper. Many railways, for example, use steel tubes, and 
wrought iron, brass, and “‘red metal’’ are also more or less 
extensively employed. A copper tube, however, undoubtedly 
makes a better joint in a copper fire-box plate than any of 
the foregoing; but copper is so soft that it is subject to quick 
erosion by reason of the coal and other dust going through 
it, and in addition copper tubes are liable to break near the 
tube plate. It is not, on the other hand, subject to the dis- 
advantage which is inherent in steel tubes, namely, 
“ pitting,” and it is most probable that if an alloy could be 
found which the advantages of copper without its 
defects, it would be extensively adopted. Naturally a large 
number of makers are experimenting in this direction, and 
among them is the Elliotts Metal Company, Limited, of 
Selly Oak Works, Birmingham. After a series of exhaustive 
trials it has succeeded in obtaining an alloy of copper and 
tia, which would seem to have gone some way towards the 
solution of this question. The exact composition of the alloy 
is not stated by the makers, but we understand that the 
very purest metal only of each kind is used. The copper, for 
instance, is deposited electrically at the company’s works at 
Pembrey, in South Wales, which is capable of turning out 
some 123 tons of deposited copper per week. Great care is 
taken to get rid of such impurities as bismuth. 

We have had the pleasure of conducting some experiments 
on this metal, and have also obtained the figures of some tests 
which had previously been made by Mr. W. Bayley Marshall, 
of Birmingham. The two following tables set out the results 
which he obtained :—.Table I. shows a series of tension trials 
with test pieces made from in. ‘‘ Elio” plate. The average 
extension in 6in. was, as will be seen, 43°666 per cent., and the 
average percentage of contraction was 79°333 percent. Table IT. 
gives the results with test pieces made from “Elio” bar 
gin. in diameter. Here the average extension was 48°75 per 
cent., while the average contraction was 84°6 per cent. The 
breaking strain varied from 16°8 to 17°5—average 17°1—in 
the case of the plate, and from 15°9 to 16:9—average 16-45 
—in the case of the bar. These figures represent tons per 
square inch. 









































TaBLe I, 
| Dimensions Break’g., Exten- . i 
lof test piece.! strain. sion. Contraction. 
eareae.. Sc Re ee 
Description. li lel o cia Ror ay is : 
= 128) 8 88) 2) 46 /Ss 28 2 | 58 
j= leo] & Si aio | &s Ro S q 
IB IRS <> Ald “0 =u <4/™3 
jiu. Elio plate |"85 |°43 |°3656°30/17°3 Gin.) 45 *52 x °17 (°088; 76 
* “86 |°435)°374'6°45/17°2 Gin.) 45 “51 x °16 |°082) 78 
*y “87 ("42 |°365'6°39/17°5 Gin.) 42 "52 x *14 '073) 80 
- “87 |°41 |°357/6°12,17°1 Gin.) 41 "53 xX *135 071) 80 
” “87 |°425 °870/6°3017°O bin | 41 *53 x °155°082) 78 
$6 "86 |°44 (°878'6°38:16°9 Gin.) 45 “51 "14 ‘O071) 81 
a “86 |°43 |°870/6°31 1L7°O Gin.) 45 *52 : “O88 76 
” *87 |°43 |°374:6°42/17°2 6in.) 45 073 «=80 
ae “ST |°44 |°383)6°45/16°S) Gin.) 45 73, 81 
. \ ST j"41 *857'6°14/17°2)6in.) 42 "069, 81 
ve 88 |*43 |*3786°3616°8/6in.| 43 074) 80 
” |°875,°45 |°3946°8217°3 Gin.) 45 076 «81 
| | | mee a 
Averay 8 : 17"1 43°6 79°3 
TaBLe II, 
Dimensions; Breaking Exten , ae 
of test piece.) strain. sion. Contraction. 
Descriptivn. ; ~ 3 3 . 
& Peet cs a Se 
A fa Tea SS. ms 
jin. dia. Elio bar “75 | “442 | 7°22 | 16°3 |6in. 53 | -29 066, 85 
: “75 | 442 | 7°25 | 164 | Gin. 47 | -29 |-066! 85 
* ‘74 | °43— «| 7°01 | 16°3 | Gin. 50 "29 (°066) 85 
“75 *442 | 7°38 | 16°7 | 6in. 42 “30 (070) 84 
75 *442 | 7°25 | 16°4 | Gin. 50 *295 |°068' 85 
om 75 | 442 | 7°31 / 16°5 /6in. 46 | -99 |-066 85 
me *755 | °448 | 7°12 | 15°9 | Gin. 55 "39 | 85 
ea 7 *442 | 7°45 | 16°9 | Gin. 49 "30 | °07' 84 
; 75 *442 | 7°14 | 16°2 | Gin. 51 °295 |°068 85 
ed “75 | 7442 | 7-25 | 16°4 | ¢6in.| 51 | -80 |-070| 84 
as 75 | 442 | 7°32 | 16°6 | Gin. | 45 | °30 |-070, 84 
= “75 *442 | 7°42 | 16°8 | Gin. 46 "30 (070 84 
Averagcs .. 16°45 48°75 84°6 





It will be noticed that as regards the contraction all the 
readings are high for such a breaking strain and extension. 
The metal was annealed. 

The tests which we conducted were partly made with a tube 





Fig. 1 


specially drawn for the purpose. The original casting from 
which the tube was drawn was 2jin. outside diameter, and 
2kin. inside, which gives a thickness of gin. of metal. After 
the first “draw” the diameters were 2j4in. and 2in. respec- 
tively, giving a thickness of jjin. The tube was then 
annealed by heating in a furnace and quenching in water. 


=== 
on the square inch, and stood it perfectly wel] A 
interesting comparison of the action of “ Elio” an Very 
tube, when flattened, was next tried. The end of the a a 
tube was first of all flattened cold by the aid of the a 
hammer for some din. to Sin. Then, by the aid of ver 
hammer, the end was bent over so that it could, when nu” 
put under the steam hammer, be turned back over e 
This was done, and the whole was hammered flat ry 
Fig. 2 shows a side view of the result. It will be ‘4 


| that there is not the slightest sign of cracks, and that the m 
| has bent over almost as though it were solid, and not in ra 
form. This is a severe test for a cold unannealed tube ory 
as was expected, when copper came to be treated in the, -, 
} manner it split badly. B in Fig. 2 shows the result of the 
experiment. In the first flattening the tube began to g iit 
and in the turning over and final flattening it will be Pit, 
from the reproduction that the metal has no longer — 
over as one piece, as in the case of the “ Elio” metal’ buy 
| that the part which formed the outside, and hence hed ¢ 
| describe a larger circle at the bend, has not come over as Pad 
| as the inside part, showing that there has been com lete 
| severance. This test was made in both cases under as a 
similar conditions as it was possible to have, and certain), 
| gives evidence that the “ Elio” metal, when unannealed 2 
| considerably tougher than copper. ‘ 
| Naturally, the question which next arose was—Is the new 
| alloy ‘‘ hot-short”’? Had the addition of the small amount 
| of tin deprived the copper of its property of being worked 
| hot? Fig. 3 shows the result of a test made to elucidate 


| this point. A piece of tube was taken and flattened at each 
end, and then doubled lengthwise on itself. The end was 
then bent again over on itself, and the new end thus formed 
was hammered out thin. Heat was used in these processes 
the temperature varying from red to black. No sign of 
splitting or cracking is anywhere visible at either end, The 
new alloy, therefore, possesses this property equally with 
copper. This, it will be remembered, is not the case with 
some other alloys of copper, and notably with brass. “lio” 
metal should, according to this, make every bit as good 4 
joint as copper does. 

Tensile tests were next proceeded with. Fig. 4 shows, at 
A and B, similar bars of gin. “ Elio” and Jin. copper respec. 
tively. No absolute data were taken of these, as they were 
merely to show the nature of the fracture. The contraction 
in the case of the ‘‘ Elio’’ metal is noticeably more than ip 
the case of the copper. Table III. shows the results of tests 
made in our presence with ‘ Elio” and copper bars with as 
nearly as possible two square inches of cross section. Both 
»?| bars were annealed. Two pieces of ‘‘ Elio” were taken, and 

one of copper. It will be noticed that the breaking strain 

| averaged 16°25 tons per square inch with the “ Elio,” and 

| that the extension in 6in. averaged 49°5 per cent., while the 

| contraction averaged 70°1 per cent. These figures, while not 
coinciding with Mr. Bayley Marshall’s, agree sufficiently nearly 


ness of Jin. Again the tube was annealed, and after the 
third draw a thickness of ,,in. was obtained, and after a 
further annealing and draw a final thickness jin. was 
reached, the respective diameters being then outside 1{in., 
inside 1gin. The experiments then proceeded with the 









Fig. 2 


metal in this condition and without its being again annealed. 
For the purposes of comparison an unannealed copper tube 
of as nearly the same diameter and thickness as could 

selected was chosen. A flanging test was first applied, four 
trials being made with each kind of tube. In every instance 


ey 











the copper split similarly to the sample shown at A in Fig. 1. 
B shows the flanged end of an “ Elio” tube. Three out of | with them. The behaviour of copper, under precisely similar 
the four ends in this case flanged perfectly. C shows the | circumstances, gave asa result a breaking strain of 13°84 tons 
end which was not perfect, small splits and a crack occurring. | per square inch and an extension of 51 per cent., while the 
It is only fair to say that this was the “drawing ”’ end of the | contraction was only 57:1 per cent. In each case the per- 
tube, and there was every appearance of some grit having | centage extension given is taken in Gin., the actual extension 


Fig. 4 





is 5in., 4in., 3in., 2in., and lin. is also given. Fig. 5 shows 
these three samples as follows:—A is No. 1 “Elio,” B is 
No. 2 “ Elio,” and C is copper. 

Taking the results of these tests exactly as “ye stand, the 
“Elio” metal stood 17-4 per cent. more strain than did the 
As a fact, it is claimed for it that it is 15 per cent. 


been on the drawing mandril, as the inside of the tube was 
scored. In an expanding test afterwards carried out it was 
found that when the whole of the expansion was attempted 
at one time the copper split right up and the “ Elio ” tube split 
very slightly, not at the end of the tube, but some small way up, 
which again suggested irregularities in the drawing of the 


| copper. 





- 





Fig. 5 


stronger than copper, which claim would seen to bo moze 
than borne out by the facts. _ be 
Mere strength, however, would not be sufficient to justify 


tabe, In further trials, however, when the expansion was 
proceeded with by degrees, and not all at once, neither metal 
split, and in this particular test there does not appear to be 


























TaBLe III, 
Dimensions of test Breaking " . . an 
piece. strain. Extension. Contraction. 
Description. 3 5 | 4 - a: | ‘ : 
a ae ; o a 5 $ a ee 
- og $ | ge - 2 ge In | In In In In & | S38 
= 2a | $ 7 A) 2a F " an Dimensions. | 8 
PS é 2 ao OR Z r a9 bin, | 4in. | Sin. 2in. lin. } ag | es 
| | a ae ee —/|— 
Elio metal (1) | 1°987 477 "947 | 15°38) | 16°15 3in. 50 2fin. +| 2yzin. | 1fzin. | lysim. | pRin. | 1°324 x *220 | «291 | 69°2 
» 2) | 27025 | 470 | 951 | 15°55 | 16°85 | Bin. 49 | 2gin, | 2Qhin. Ras ljin.+| }gin. | 1°355 x 208 | °275 | 71°0 
Average... | 16°25 49°5 | | | 70'1 
| , | ". 
Copper .. ..| 2°020 “480 | °989 | 13°6875) 18°84 8y;in.| 51 | 2}tin. | 2yin. | ljin. | lfgin. | Jin. +) 1°426 x °298 424 57°1 
| | | | | ! 





the adoption of this metal in preference to copper or aby 


much superiority of “Elio” metal over copper. Hither will co 
other metal. Grant that it makes as good a joint as copper 


fulfil the conditions. A 3ft. length of the “ Elio” tube was 





The second “draw” then took place, and the resulting 
diameters were 2,',in. and 1fin. respectively, giving a thick- 





then subjected to an hydraulic internal pressure of 40001b. | —and there seems every reason to believe that this is the 
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—— 
as we understand that the tubes are being used on some 

the railways in England at the present time, and that the 

of tal is also being used for tube plates—there yet remains 
metal is On of bardness—of durability. “Elio” metal is 
pr doubt harder than copper. The very feel and 
Weg” of the metal makes this self-evident; but test in 
rick a sand blast was blown for a lengthened period 

pom h a composite tube formed of comes at one end and 
oie” at the other, the direction of the blast being changed 
{ regular intervals, proved that ‘ Elio” had over 13 per 
al t. greater wearing resistance than copper, and the result 
ora atyle test made at the Sheffield Testing Works by Mr. 
2 Nash was that “Elio” metal had as an average 


as 
pg cent. greater hardness than copper. 





Y 














Fig. 6 


Many other experiments have been made with “Elio” 
metal, tha results of which have been shown to us, and these 
all, as do our own tests, seem to point to the fact that it is 
tougher, and at the same time more ductile than copper. 
Fig. 6 shows samples of two of these experiments. A isa 
piece of tube which has been twisted through three complete 
turns, and B a 3in. piece of annealed tube which has been 
flattened. It certainly would seem that the “ Elio” metal, 
if it behaves as well in service as it does under test, is des- 
tined to form an active rival for copper, steel, and brass for 
locomotive and other work. 








EARTH CURRENTS AND ELECTRIC TRACTION. 





Ir Professor Riicker went somewhat into the domain of 
the problematical at the discourse delivered on Friday evening 
last at the Royal Institution, he none the less gave his 
audience a very great treat, and traversed ground which was 
new to the great majority of his listeners. The subject of earth 
currents and what causes them is one of great interest, 
especially at the present time. The lecturer began by calling 
attention to surface currents, which can be detected by 
burying two plates some distance apart. Then he said there 
is reason to believe that there are currents at a depth 
besides those at the surface, and perhaps, too, there are 
currents which go from earth to air and vice versd. 
Lastly, there are currents which may proceed from a 
contact, accidental or otherwise, of the terminals of a 
dynamo with the earth. These currents may be divided 
therefore into two classes, natural and artificial, and under 
such subdivision they were discussed in turn by the lecturer. 
The earth’s magnetic state, he said, could be produced either 
by its being itself magnetic or by reasons of current flowing 
init. It is well known that heat robs magnetic bodies of 
their magnetism. Atadepth of thirteen miles the earth would 
be too hot for magnetism in iron or basalt to exist. An ex- 
periment was tried to illustrate this fact. A piece of basalt 
was heated and suspended over a magnet from one end of a 
balance. A counterpoise was hung at the other end of the 
balance beam. When the current was turned on to the magnet, 
the basalt being still hot, there was no attraction visible, but as 
the substance gradually cooled down there was first of all visi- 
ble a retarding action to the swing of the balance, and at 
length it was so much attracted by the magnet that its 
counterpoise was overcome. At a temperature of 785 deg. 
Cent. wrought iron ceases to become magnetic. There was 
another force at work, and that was pressure, which would 
be vast at a depth which would cause this temperature. 
Inasmuch, however, as we had not the least conception of 
how magnetic materials acted under huge pressures, we were 
forced to disregard these in the present consideration of the 
matter, all the while realising that some of the surmises 
brought forward might be considerably influenced by the 
effect of pressure. Mr. Henry Wylde’s experiments with a 
model globe were described, and it was shown by means of 
two map diagrams how extremely nearly he had gone to 
reproducing what was actually the existing state of affairs on 
the earth’s surface. The line of no deviation of the compass 
running down India and cutting across Australia, and 
that running down America, as also the oval over China, and 
that in the Pacific Ocean, were reproduced with striking 
accuracy. Professor Riicker had had these observations care- 
fully gone over, and found that they were correct. But, as 
was explained, the experiments of Mr. Wylde were extremely 
rough. The compass needle used was, comparatively speak- 
ing, some 500 miles long, and was suspended above the globe 
at @ much greater distance than that which a compass used 
on the surface of the globe would be. Still, the coincidence 
of results in the two cases was, to say the least of it, remark- 
able. In discussing the question of why there should be the 
variations of the compass needle in different parts of the 
globe, Professor Riicker propounded the theory that the 
reason might be sought for in the fact that there are occans 
as well as land. The temperature of the ocean at the bottom 
was known to be about the temperature of melting ice. This 
Was practically unvarying. The average depth of the ocean 
may be taken as something like 2} miles. At this depth 
from the surface of the earth the temperature would be 
about 150 deg. Continued down a little farther, the 
ratio would keep the same, and there would be adjacent 
parts at largely different temperatures, so much so that 
the limit beyond which a certain material was no longer 
magnetic might be reached by one part before the other. 
Granted; then, that it is possible for iron to exist in such 
& place, it is not impossible to‘account for the variations in 
Magnetiem, The depth at which this takes place, however, 





must not be more than twelve miles. Indeed, it should not 
be much more than 2} miles. 

Professor Riicker then went on to discuss the question of 
sheathing, and said that if we are to suppose a sheath of 
iron, it must be meteoric iron. Meteoric iron is magnetised 
by induction from the lines of force of the earth. An experi- 
ment made with a perfect specimen of a section of a 
meteorite and a compass needle was used to demonstrate this 
fact. An experiment was also tried with two rings of iron 
filings round a magnet, separated by a division, and with the 
division removed to show the effect of lamination of the 
sheath. The lecturer next dealt with the question of islands, 
many of which, he said, acted as magnets, attracting the 
compass needle all the way round. As an example of these 
the Island of Funafuti was given. This island, to a depth at 
all events of 1000ft., is simply coral limestone. Yet, as the 
needle is attracted, there must be magnetic material. It is 
not by induction in this case, however, for, though in the 
southern hemisphere, it is the north pole of the magnet 
which is attracted. Might it not be, asked the Professor, 
that the origin of the island is volcanic, that all the magnetic 
material has been ejected from the centre by an eruption and 
deposited at the sides? This, it was explained, would account 
for the phenomenon. 

The next portion of the subject to claim attention was that 
of artificial earth currents, caused generally by the working 
of electric railways. In America and Canada the results had 
been much more serious than in England. The magnetic ob- 
servatories of Washington and Toronto had been practically 
ruined. That of Toronto had had to be moved to a distance 
of seven miles—not only this but pipes had been attacked and 
eaten through. There was reason to doubt if the most 
careful bonding of the rails would ever completely do away 
with the evil. Diagrams showing the effects on magnetic 
recording instruments at work in various places were thrown 
on the screen. It was manifest that there were very con- 
siderable interferences owing to the working of the 
electric railways. When these were not running, as at 
night, there was no interference whatever. The question 
arises, Is the development of a most useful industry 
to affect the existing observing stations? The next two 
years would be a period of grave anxiety to those in the 
observatories. Electric trams were to come into their neigh- 
bourhood, but they had agreed to carry out certain things 
which the observatory people had requested. They were not 
going to put the current to earth for the purpose of 
“return,” and the distance between the two wires used was to 
bear a certain ratio to the distance from the observatory. 
The authorities were naturally anxious, because if their 
stipulations met with no success, then the observatories 
would have to be moved, and the lecturer remarked that to 
move the Kew Observatory, which had made an unbroken 
record of magnetic readings during forty years, would be 
nothing short of a national disaster. It was the continuous 
currents which were the most dangerous. If alternating 
currents were used the observatories could regard them with 
comparative equanimity. 

The last point touched on by the lecturer was the question 
of currents proceeding from the earth to the air, and vice 
versd. The study of these was extremely difficult, par- 
ticularly in the case of the Aurora, the measurements of the 
height of which were open to the gravest doubt. According 
to Professor Schmidt’s calculations there appeared to be no 
doubt that there were currents entering and leaving the 
earth, and yet the lecturer himself had not been able to 
detect any in a large number of observations over the United 
Kingdom, nor had aco-worker in Sweden met with any more 
successful result. Could it be that in these two countries 
there was no such flow, and that in other parts of the world 
there might be? The forthcoming Antarctic Expedition 
would prove this, and its results were eagerly looked for- 
ward to. 








ELSWICK CRUISERS. 





SomE months ago we drew attention to the number of 
warships of various sizes which were being launched in rapid 
succession from the slipways of the great Elswick firm of Sir 
W. G. Armstrong, Whitworth, and Co., Limited, from the 
designs of Mr. Philip Watts. On one occasion, early in 
July, three vessels—the Fourth of July, a protected cruiser 
of 4160 tons; the General Baquedano, a Chilian training 
ship of 2500 tons displacement ; and the Tokiwa, a first-class 
belted cruiser of 9700 tons—were launched on three succes- 
sive days, which, as we pointed out at the time, was a record 
performance. It thus happens that to-day quite a fleet of 
vessels is lying in the Tyne rapidly fitting out for sea. 

Besides the ships at present in the river, several vessels 
have recently been handed over by the firm. The Asama, 
the sister ship to the Tokiwa, left this country for Japan on 
the 19th ult. The particulars of the vessel were given in our 
issue of the 8th July last, but they may be briefly enumerated 
as follows :—Length, 408ft.; breadth, 67ft.; draught, mean, 
24ft. 4in.; and displacement, 9700 tons. Her armament con- 
sists of four Sin. quick-firing guns, fourteen 6in. quick-firing 
guns, twelve 12-pounders, seven 2}-pounders, and five torpedo 
guns. She is protected by a complete belt of Harveyed steel 
armour 7in. thick amidships, over two-thirds of the length of 
the vessel, tapering to 3}in. at the extremities. The 8in. guns 
are protected by gun-houses Sin. thick, and the 6in. guns are 
protected by casemates 6in. thick. The normal coal supply is 
600 tons, the full coal supply being 1200 tons. She is fitted 
with cylindrical boilers, and on her steam trials she steamed 
over six hours with open stokeholds, attaining a mean speed 
of 20°37 knots, and for four hours under forced draught 
attaining a mean speed of 22:07 knots. We may also men- 
tion the Pactolus, a third-class cruiser of 2150 tons, which 
has been built for our own Government, and handed over 
within the last few weeks at Chatham Dockyard by the firm. 

Coming now to the vessels not yet handed over to their 
owners, but which have their machinery on board ready, or 
nearly ready, for steaming, which may be described as within 
a few weeks of completion, we find at Elswick and on the 
lower reaches of the river the following vessels :—The Tokiwa, 
whose particulars we have already given, in course of making 
her steam and gunnery trials. The Hai Tien, Chinese cruiser 
of 4300 tons, whose trials were completed a few weeks ago, 
and whose machinery is in course of being opened up before 
the vessel is finally handed over. The Hai Chi, sister ship 
of the Hai Tien, now making her steam trials. The Don 
Carlos I., Portuguese cruiser of 4100 tons displacement ; 
steam and ery trials completed, and opening out of the 
machinery in-hand. The General Baquedano, Chilian train- 
ing ship of 2500 tons displacement; trials completed, and 
vessel nearly ready to sail. The Fourth of July, preliminary 





trials completed, and vessel practically complete and ready 
for official trials. The Albany, American cruiser of 3500 tons 
displacement, rapidly approaching completion, preliminary 
steam trials to be made in the course of a few weeks. Two 
torpedo boat destroyers of 350 tons displacement, one fitted 
with ordinary machinery designed to give her a speed of 
30 knots, and the other fitted with Parson’s turbines 
designed to give her a speed of 35 knots; both of these vessels 
are within a few weeks of their steam trials. 

Thus it will be seen that there are at present seven cruisers, 
including the training ship General Baquedano, varying in 
displacement from 9700 tons to 2500 tons, and two to o 
boat destroyers, all on the Tyne and rapidly approaching 
completion. Of these the three vessels which have already 
made their steam trials are the Hai Tien, the Don Carlos I., 
and the General Baquedano. 

The Hai Tien is a protected cruiser of exceptionally high 
speed. She is 396ft. long, 46ft. broad, and of 4300 tons dis- 
placement. She carries two 8in. guns, ten 4-7in. guns, six- 
teen 3-pounders, six 1-pounders, five torpedo tubes, and she is 
protected with an armoured deck 3in. thick over the sloping 
portions. She is provided with ordinary cylindrical boilers, 
and at Ler recent steam trials she steamed for six hours with 
open stokeholds at a mean speed of 22-64 knots, and she 
steamed for four hours under forced draught, when a mean 
speed obtained from four consecutive runs on the Admiralty 
measured mile was 24-1 knots. Her gunnery and torpedo 
trials, which have just been completed, were very satisfactory. 

The Don Carlos I., Portuguese cruiser, is a similar vessel 
to the Hai Tien, but with 200 tons less displacement. She 
is 360ft. long, and 46ft. broad. She is armed with four 
15cm. guns, eight 12 cm. guns, twelve 47 mm. guns, six 
37 mm. guns, four mitrai'] uses, five torpedo guns. The 
sloping armour of her belt ceck is 4in. thick, and she is pro- 
vided with Yarrow boilers. On her official steam trials she 
steamed for six hours at a mean speed of 20°66 knots with a 
pressure in her stokeholds corresponding to natural draught 
conditions, and she steamed for two hours at a mean speed 
of 22-15 knots with a pressure*in her stokeholds not exceed- 
ing that corresponding to a head of 2in. of water. Her 
armament trials are completed, and the opening up of the 
machinery will now be proceeded with. 

The General Baquedano is, as we have said, a training - 
of 2500 tons displacement. She is rigged as a barque, wit. 
a considerable spread of canvas, but she is also provided with 
steam power, and at her steam trials she steamed for six 
hours at a mean speed of 13-75 knots. Her armament con- 
sists of four 12 cm. guns, two 12-pounder guns, two 6 pounder 
guns, two Maxims, and one torpedo gun. The rigging 
of this vessel is nearly complete, and it is understood that 
she will sail from the Tyne early next month. 








IRON AND STEEL INSTITUTE. 





THE following programme of the annual meeting, 1899, has just 
been issued :— 

Thursday, May 4th.—9.30 a.m.: Meeting of the Council at the 
Institution of Civil Engineers. 10.30 a.m.: General meeting of 
members. The Council will present their report for the year 1898. 
The hon. treasurer, Mr. William Whitwell, will present the state- 
ment of account for 1898. Scrutineers will be appointed for the 
examination of the voting papers. The retiring president, Mr. 
Edward P. Martin, will induct into the chair the president-elect, Sir 
William Roberts-Austen, K.C.B. The announcement will be made 
that the Queen has graciously consented to accept the Bessemer 

old medal for 1899, in commemoration of the great progress made 
in the iron and steel industries during her Majesty’s reign. The 
president will deliver his,inaugural address. A selection of papers 
—Nos. 2, 4, 6, and 9—will be read and discussed. 7 p.m.: Annual 
dinner of the Institute in the Grand Hall of the Hotel Cecil. 

Friday, May 5th.—10.30 a.m. : General meeting of the members 
at the Institution of Civil Engineers, A selection of papers— 
Nos. 1, 3, 5, 7, and 8—will be read and discussed. 9.30 p.m.: 
— by Lady Roberts-Austen, at the Royal Mint, Tower- 

ill, E. 


The following is a list of papers that are expected to be read 
and discussed :— 

(1) ‘*On the Diffusion of Iron.” By Professor J. O. Arnold and 
Mr. A. McWilliam, Sheffield. 

(2) ‘*On the Gellivare Iron Ore Mines.” By H. Bauerman, 
F.G.S., London. 

(3) ‘* On the use of Blast-furnace and Coke-oven Gases.” By E, 
Disdier, Bilbao. 

(4) On the Wellman Tilting Furnace.” By A. P. Head, 
London. 

(5) ‘*On the Solution Theory of Iron and Steel.” By the Baron 
H., Jiiptner von Jonstorff, Donawitz, Austria. 

(6) “On — for Iron Ore with the Magnetic Needle.” 
By Professor H. Louis, M.A., Assoc. R.S.M., Newcastle-on - 


Tyne. 

17) ‘On Theories and Facts relating to Cast Iron and Steel.” 
By Bertrand 8S. Summers, Chicago, Illinois. 

(8) ‘*On the Manufacture of Steel direct from the Ore in the 
Blast Furnace.” By D. Tschernoff, St. Petersburg. 

(9) ‘*On the use of Hot Blast in the Bessemer Process.” By 
Professor J. Wiborgh, Stockholm. 








THE INSTITUTION OF JUNIOR ENGINEERS. 


At the meeting of this Institution held at the Westminster 
Palace Hotel on Friday, April 14th, the paper read was on ‘‘ Piles 
and Pile-driving,” by Mr. i. Cartwright Reid, M. Inst. J.E., of 
H.M. Dockyard, Chatham. Mr. Basil H. Joy, chairman, 
presided, 

In introducing the subject the author made allusion to the 
antiquity of pile-driving—as evidenced by the pile dwellings of the 
Stone Age, and to the recent discoveries of Mr. W. A. Donelly, of 
the Crannog, on the banks of the Clyde, near Dumbarton Castle— 
to the preservation of piles under Old London Bridge for 600 
years ; and to ordinary foundations at Chatham Dockyard. 

Various types of piles were then described—bearing piles for 
remedying an unstable foundation, which was effected by trans- 
ferring the weight to a firmer material below, by consolidating the 
loose material itself, or by holding the piles in position through 
the friction of their perimeter ; sheet piling for facing to wharves, 
for cofferdams, and to surround excavations made in water- 
logged areas, as at Chatham Docks, and in compressible soils to 
prevent material from escaping from under additional weight. True 
sawing was essential for water-tightness, and the difficulty of 
driving regularly was partly overcome by the use of grooved and 
tongued piles. Correct shoeing and ringing were of great impor- 
tance. Details of the shoes in general use, as well as the special 
shoe for grooved piles were described. 

Various kinds of cast iron screw piles were illustrated, and 
attention drawn to a recent form of wrought iron and steel built-up 
pile for driving, rolled from 64in. to 13in. diameter. : 

Different forms of pile drivers were dealt with, and the more 
modern endless chain driver, as well as the Lacour steam monkey 
compared with them. The sinking of screw piles and the advantage 
of the use of the water-jet in sandy soils were alluded to, Diagram 
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ndicating the resistances met with in driving a pile were shown ; 

these resistances were due principally to the inertia of the pile itself, 
the elasticity of the pile and the ground, the resistance at the 
point, and friction of the sides of the pile. As the value of the 
two latter varied with every different section of ground, there was 
difficulty in obtaining a correct formula to apply to pile driving. 
Empirical formule which depend upon the amount of work 
expended in driving found most favour, though many of these 
neglected entirely the quality of the timber, the length of the pile 
and its sectional dimensions. The results of the formule in use 
varied in the value assigned to a pile under given conditions, and 
a varying factor of safety was recommended, so that it was 
probable, as accurate results could be obtained from Rankine’s 
statement, that the actual load applied varies from 200 1b. in soft 
ground to 1000 lb. on reaching firm ground, per square inch of 
—e area, providing the pile is suppor and not free to 
pend, 

The detrimental effects in practice of high falls of the monkey 
were then considered. They were pes by the rapidity of the 
blow not allowing the inertia of the pile to be overcome before the 
full force of impact was developed ; in the more modern practice, 
heavier monkeys and low falls were employed, thus “‘ coaxing” the 
= down without destroying it. Rapidity of blow of the monkey 
kept the ground surrounding the pile from close contact and 
effected a considerable economy, as the longer the interval between 
the blows the less the pile sank per blow. Experiments showed 
that piles offered a greater resistance to sinking after absolute 
quiescence than immediately after the cessation of driving, though 
this effect was more pronounced in soft or wet ground than in dry 
and coarse gravel and sand. 

In the discussion which followed Messrs. P. J. Waldram, E. 
Eade, J. Macfarlane Gray, J. H. Pearson, W. F. Crisp, E. W. 
Porter, T. Sims, T. P. H , A. W. Marshall, R. F. Krall, R. 
Marshall, and E. A. Berry, took part, and the proceedings termi- 
nated with the ann t of the ing visit on April 15th to 
the Vauxhall Bridge Works, and ensuing meeting on May 5th, 
when a paper on ‘‘Gun Construction ” would be read by Mr. W. 
H, Owston, M. Inst. J.E., of Woolwich. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

80-mile transmission of electric power.—Of all the numerous 
hydraulic-electric power plants in the United States one of the 
most interesting is in Southern California, where a number of these 
plants have been put in on account of the high price of coal and 
the consequent high cost of steam power. In the particular case in 
question, water is carried about 24 miles in canals, flumes and 
tunnels, and is then used to drive a power plant under a head of 
700ft. From this plant the current generated is transmitted at a 
pressure of 33,000 vo!ts to Los Angeles, a distance of 80 miles, Of 
the 24 miles of water line, there are eighteen tunnels aggregating 
11,556ft., twenty timber flumes aggregating 2661ft., 167ft. of 
masonry canal, and 120ft. for a sand box or settling box. The 
tunnels are lined with concrete, and are 44ft. wide, 4}ft. high to the 
springing line, and 6}ft. high to the top of the arch. The flumes 
are oat. wide and 5ft. deep, the sides being supported by upright 
timbers 7ft. high, fastened to the bottom sills and connected by 
transverse caps, along which a plank walk is laid. The power 
house is of concrete, and contains six Pelton impulse water-wheels 
82in. diameter, driven by jets 3fin. diameter, and controlled by 
Lombard governors. Each wheel has on the extension of its shaft 
a three-phase generator of 750 kilowatts capacity, running at 750 
revolutions per minute and delivering current at 750 volts. The 
exciters for these are 30-kilowatt generators driven by 50-horse 
power Pelton wheels, Twelve transformers raise the current from 
750 volts to19,000 volts, and are connected to produce a final result of 
33,000 volts on a three-phase circuit. At Angeles it is trans- 
formed down to 2200 volts, driving 300-kilowatt motors of that 
capacity in the power house of the electric light company. The 
motors in turn drive the lighting dynamos, which supply current at 
110 and 220 volts. The transmission line has two 3-wire circuits 
on wooden poles with porcelain insulators. 

Triple-cylinder traction engines. —Some heavy and powerful 
traction engines, with novel features of design, have recently been 
built for service in Cuba. The wheels are of uliar construction, 
consisting of two circular side sheets pierced to form spokes, and 
having angle iron rims to which are riveted the steel plate tires. 
Transverse plates connect the spokes of the side plates, so that the 
rim is of channel section and the spokes are of rectangular box 
section for the driving wheels, and of H-section for the front 
wheels. These built-up wheels are secured to cast iron hubs, and 
the driving wheels have three locking pins to distribute the driving 
strains. The driving wheels are 8ft. diameter and 24in. wide, with 
diagonal plates upon the tires. The front wheels are 5ft. diameter 
and 12in. wide, with a band 4in. wide and 2in. high around the 
middle of the tire. On top of the boiler are the three cylinders, 
side by side, driving a tons | shaft with cranks set 120 deg. apart. 
The cut-off is so adjusted as to always ensure the admission of 
steam to two cylinders, thus ensuring power for —, starting 
with heavy loads. A single reduction gear is used, the pinion 
on the crank shaft gearing directly with the main spur wheel on 
the driving axle. The boiler is of the locomotive type, 43in. 
diameter, carrying 180 lb, pressure. There is a grate area of nine 
square feet to a heating surface of 380 square feet. The tank and 
bunker at the rear of the cab have a capacity for 600 gallons of 
water and one ton of coal. One of these engines has hauled a load 
of 112 tons on firm ground, It is said that with wagons suitable 
for the soil, and with roads having grades of not over 1 in 20, a 
load of 30 tons can be hauled 30 milesper day. Ploughing engines 
of the same general design are also used, but have larger boilers. 
Each ploughing engine has a 5ft. drum with 450ft. of lin, steel 
rope, the drum being driven at high or low speeds, and is fitted with 
an improved coaling gear. 

Rotary engine.—An old form of rotary engine has recently been 
revived and built for experimental work. The cylinder is horizontal 
and has two pistons, which are in section like sectors of a circle, 
extending from the axis of the cylinder to its circumference, each 
extends the full length of the cylinder. One of these is attached 
to a shaft in the axial line of the cylinder, while the other is 
attached to a quill or sleeve surrounding the main shaft. The end 
of each shaft has a crank, connected by a link to a pin on a discon 
the end of the pulley shaft, which is parallel with, but slightly 
higher than, the cylinder axis. The steam chest is in the cylinder 
head, at the em end to the cranks, and the ports are formed 
in this head and in the cylinder flange. When steam isadmitted— 
the pistons having two faces almost in contact—it forces them apart 
with a circular motion, one of them being started at high speed, while 
the other follows at low speed, both moving in the same direction. 
The latter piston then cuts off the steam, which is used expansively 
until the leading piston uncovers the exhaust port, which is an 
opening in the wall of the cylinder. At the end of the stroke the 
high-speed piston has overtaken the other, and the positions are the 
same, ready for another admission of steam, except that the slow- 
speed piston is now in advance, and consequently becomes the 
high-speed piston. The pistons form their own valves, and are 
fitted with packing strips on the ends and faces, A variable cut- 
off is effected by varying the size of the steam ports, The link 
connections between the crank shaft and pulley shaft, which it will 
be noted are not in line, are so arranged as to compensate for the 
slow stroke and quick return motions of the pistons, thus giving a 
uniform rotation to the pulley shaft. 

A college course in railway engineering.—The University of Illinois 
one of the leading universities which have taken up engineer- 
ing courses, has for some time had special classes in civil, 
mechanical], and electrical engineering. It has now been deter- 
mined to add a course in railway mechanical engineering, the 
instruction of the first three years of which will be the same as 





that for mechanical engineering, after which it will be planned 
specially with regard to the locomotive and machinery depart- 
ments of railway service, There will be general class instruction, 
laboratory work and tests, and practical tests on the railway. The 
university has an advantage in being located near two important 
railways, both of which are willing to give facilities for practical 
work, while one of them has extensive new shops only a few miles 
away. Under the joint direction of this company and the engi- 
neering professors a dynamometer car has been built and equipped. 
This is used for the instruction of the students, and the results of 
tests made with regular trains have been of some considerable 
— value to the railway. With this car, tests can be con- 

ucted as to locomotive hauling capacity, train resistance, air- 
brake service, and the condition of permanent way. The course of 
instruction will include the following :—(1) Locomotive engines, 
their types and class of service, simple and compound engines, and 
the relations of cylinders, — wheels, and adhesion weight in 
relation to hauling capacity and speed. (2) Locomotive engine 
design, with the principles, calculations, and practical considera- 
tions. (3) Locomotive tests as to fuel consumption, effect of 
different blast pipes, boiler pressure, &c.; five locomotives have 
already been fitted with the indicators, gauges, Xc., required for 
this purpose. (4) Dynamometer car tests as above described. (5) 
Shop systems and machinery. (6) Compressed air in railway 
service, including air brake details and operation. (7) Railway 
estimates, cost of materials, repairs, labour, and operation, forms 
for specifications, &c, 

A rotary concrete mixing machine.—In the city and suburbs of 
Chicago, U.S.A., about fifty miles of railway, with from two to 
eight lines of rail, are being elevated above the original level on 
earth embankments, the streets being crossed by plate girder 
bridges. Most of the railways are using stone masonry for the 
abutments and wing walls, but the Chicago, Milwaukee, and St. 
Paul Railway is building these parts of monolithic concrete. The 
concrete mixing machine is of somewhat novel design, and consists 
of a revolving cylinder carried on two idler wheels on the bed-plate 
or frame, the frame being mounted on wheels to enable the 
machine to be transported from place to place. Plates inside the 
circumference of the cylinder mix the materials, which are 
continually being carried up at one side until the angle of repose 
is exceeded, and the particles roll and slide down over the other 
particles which are ascending. Water is added by a hose, When 
the batch is ready, two of the wings are turned across the cylinder, 
by means of levers on the outside, and these carry the concrete 
up to the top of the cylinder, whence it drops by gravity into 
an inclined shoot, down which it slides to the wheelbarrows. The 
centre of the cylinder is open, the materials being thrown into the 
bottom from one side, and the concrete discharged from the to 
on the other side. The machine is driven by a pinion gearing wi 
a circular rack around the cylinder, and the gearing is driven by 
a belt from a 10-horse power Fairbanks and Morse gasoline engine 
making 325 revolutions per minute to 12 revolutions per minute 
for the mixing machine. The engine requires no attention beyond 
oiling, and consumes about one gallon of gasoline per hour, at a 
eost of 4d. per gallon. The mixing of a batch or charge of concrete 
takes from two to three minutes, and the capacity is about 75 
cubic yards in ten hours, though an output of 85 cubic yards in 
that time has actually been reached. The machine was made by 
Messrs. Ransomes and Smith, Monadnock Block, Chicago. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change to-day—Thursday—in Birmingham the buoyant 
market conditions observable at the quarterly meeting last week 
were well preserved. Notwithstanding a little misgiving in some 
circles that prices are being pushed up somewhat too fast, there is 
a general consensus of opinion that trade is healthy, and that the 
existing excellent state of the buying market is likely to hold out 
for a long time yet. Sir Benjamin Hingley, the chairman of the 
Staffordshire Ironmasters’ Association, pronounces the present 
revival very sound. Orders from the Colonies and abroad, as well 
as from home, are, he states, coming in at the manufactured iron- 
works in all branches, except sheets, much faster than delivery can 
be promised, and all the works are very full of business. Sir 
Benjamin declares that one of the most conspicuous and satisfac- 
tory features of the market at date is the extreme scarcity of raw 
materials—pig iron, coke, ore, and other descriptions, This 
scarcity of supplies is, he observes, apparent in all the ironmaking 
countries of the world—on the Continent and in America—and it 
argues the broad basis upon which the revival of the iron trade of 
the country is now passing through is based. 

Prices this afternoon were redeclared on the same showing as 
last week, viz., £8 10s. as the new minimum for marked bars, 
hoops rolled by the list iron houses £9, and boiler plates and 
sheets (singles) £9 10s, It is possible this week to give the new 
list of Messrs. Barrows and Sons more fully than last week. The 
best bars of this firm, with the 10s, advance added, become £10; 
and best best, £11. Scrap bars of the same firm are £10 to £11; 
and plating bars, £9 to £11. Angles they quote £9, £10 10s., and 
£11 10s., according to quality; and hoops, £9 to £10 10s, 
B.B.H. plates are £9 10s.; best boiler plates, £10 10s.; treble 
best, £12 10s.; and extra treble best, £15 10s. per ton. 

Second and third-class finished ironmakers are well engaged upon 
bars, hoops, strips, angles, &c.; and while not seeking to deny the 
divergence of prices which exists in second and third-class bars, 
still the officials of the Unmarked Bar Association adhere to the 
new £7 standard declared by the united body. £6 12s, 6d., and 
£6 15s., and £6 17s, 6d. are, however, figures freely quoted on the 
market at which business in unmarked bars is taking place. Few 
makers, indeed, have an identical price. <A ‘e amount of 
business is passing both for local consumption and for export ; 
and the condition of makers is wonderfully superior to what it was 
before the formation of the Association. 

Hoops and strips are each 5s. per ton higher than a fortnight 
ago, in sympathy with the rise in bars, Demand is finding very 
free expression, and makers are standing out for advanced prices 
in a manner to which they have long been strangers, Hoops are 
now quoted £6 5s, at works, and gas tube strip £6 15s. Australia, 
India, and South America are prominent among the export markets 
for hoops at the present time. 

Sheets are a little better than they were, alike as to demand and 
price. This branch, however, is still the weak spot of the iron 
trade, Makers are still competing severely with each other for 
orders, the contracts coming to hand not being sufficient to keep 
the order books filled. While this is so, rates must necessarily be 
unsatisfactory, though compared with two or three months ago, an 
improvement of 5s. per ton has been established. On the 7 
market singles are quoted £7 7s. 6d.; doubles £7 10s. to £7 15s., 
and lattens £8 5s, to £8 7s. 6d. Nail-making sheets are about 
£6 103. singles, while soft common bucket-making sheets are 
£7 15s, doubles, and £8 10s. trebles. 

Steel sheets for nail-making purposes are selling at £7, while 
hard steel sheets of 24 W.G. imported into this district from 
Wales are £8 2s, 6d. to £8 5s, per ton. Welsh black steel plate for 
bucket making is £8 5s, per ton delivered up here of any gauge up 
to 28 W.G., and rolled chiefly in small sizes. Stamping sheets— 
of iron or steel indifferently—were quoted to-day :— Best cold 
rolled and close annealed, £9 for singles ; £10, doubles ; and £11, 
lattens, 

In the galvanised iron trade, the excellent manner in which the 
exports are maintained, is one of the best current features. It 
would be very welcome, however, if the Birmingham and South 
Staffordshire district retained a greater monopoly of the business 
than at present. Exact prices are difficult to get at, but it is stated 
that 24 W.G. galvanised sheets are selling at £11 10s, to £12 f.0.b. 








Liverpool ; and 26 W.G, at £12 5s, to £13 5s., accordin, 
The high as of spelter continues to be much po desde -| 
uotations having risen to £28 10s., compared with £17 190° 

11 10s., which are the normal prices of this metal, pone 

The pig iron demand was heavy, and smelters were 
the situation, and secured almost their own prices, Staffordshj 
cinder forge was 50s., 10s. per ton above rates a year ago; = 
mine, 523, to 57s. 6d.; all-mine, 59s. 6d. to 62s. 6d.; best ditge 
10s. per ton more ; and cold blast, 93s, The supply of imported 
pigs was extremely limited, some brands of Northamptonshj 

“a sane and Nottinghamshire iron being entirely off the market 
Northamptonshire forge was 52s. to 53s.; Nort! Staffordshire 
Nottinghamshire, and Leicestershire, 52s, to 54s.; and Derby 
— oe. y 

teelmasters continue to occupy an exceptionally good posit; 

Their order books are full of pon or dy and still pet Hs are rg 
It is safe to say that there has not been such a time as the present 
for the steelmakers for many years, Prices are still hardening in 
sympathy with the advancing prices of raw materials, Bessemor 
or Siemens bars (indifferently) are quoted for rolling-down PUrposes 
£5 to £5 5s.; finished steel bars for merchant purposes up to 6in 
£7 to £7 10s., an advance from the bottom of £1 10s. to £2 per 
ton ; and plates, £8 to £8 5s. and £8 10s., according to description 
of use intended, 

Owing to an enormous demand for coke, great advances took 
place to-day. Derbyshire blast-furnace coke rose to 17s,, York. 
shire to 18s, and 20s., and Welsh to 17s. and 19s,. Foundry cokes 
advanced to 20s, and 21s. for Welsh, and 24s. to 26s. for best 
North and South Yorkshire. These prices are an increase durin 
the past two months of ls, 6d. to 3s. per ton, especially jn 
furnace sorts, 

Copper continues active and excited, and prices have still an 
upward tendency. To-day the usual descriptions are quoted ;— 
Standard, cash, £75 to £75 5s.; ditto, three months, £74 lis, to 
£75; tough, £77 to £77 10s.; best selected, £78 to £79; strong 
sheets, £83. 


masters of 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester,—There was a good deal of critical comment amongst 
many of the representatives on Tuesday’s Manchester Exchange 
with regard to what were certainly somewhat ‘bull ” articles on 
the iron trade outlook that, with —— coincidence, had 
ers that day simultaneously in both the local dailies, and 
also in the Times and one of the well-known financial journals, the 
supposition in some quarters being that they had emanated from 
one inspiring source. The rather ‘‘ booming” character of the 
market afforded, however, no little corroboration of the general 
tone of these articles, prices showing a strong upward tendency, 
with both makers and merchants in most cases very cautious about 
committing themselves to forward en ments, The further rise 
in warrants also had a decided hardening effect, especially upon 
outside speculative brands, in which some merchants a recently 
been operating at very low figures. 

For pig iron a good steady inquiry comes forward, and both 
local and district brand makers report more orders offering than 
they can entertain, with the result that they continue to gradually 
stiffen up in their prices. No, 3 foundry, Lancashire, is not quoted 
under 57s. 6d., less 24 ; Lincolnshire can scarcely be bought under 
54s, net, and Derbyshire is not quoted lower than 55s, net delivered 
Manchester. Forge qualities are in pressing request, and with 
supplies insufficient to meet the demand, higher prices are being 
got, Lancashire makers quoting about 54s. 6d., less 24, and Lin. 
colnshire, 52s, 8d. net, delivered Warrington. For both Middles. 
brough and Scotch brands prices in the open markets have 
stiffened up about 6d. per ton. Foundry Middlesbrough averages 
56s. 10d. to 57s. 4d. net cash, delivered by rail Manchester ; with 
Scotch iron quoted about 59s. for both Eglinton and Glengarnock, 
and ordinary foundry American about 55s, 6d. to 56s. net, delivered 
Manchester docks, 

In the finished iron trade an active demand comes forward 
generally. Lancashire makers have officially advanced their basis 
prices for bars 5s. per ton, £7 being now the minimum, with £7 5s, 
quoted for North Staffordshire qualities delivered here, whilst 
merchants have put up their stock prices 10s. per ton on all de- 
scriptions of manufactured iron and steel. Sheets are steady at 
about £8, and hoops at £7 5s. for random to £7 10s. for special 
cut lengths, delivered Manchester district, and 2s, 6d. less for 
shipment. Following the upward move in manufactured iron, nut 
and bolt makers have raised their minimum list rates 10s. per ton. 

The position of the steel trade remains much as last reported, 
and a firm tone is generally maintained at the full rates, but 
there is still some irregularity in quotations for plates, Delivered 
Manchester district, hematites are steady at 69s. to 70s., less 24, 
for No. 3 foundry qualities ; billets, £5 2s. 6d. net; bars, £7 10s. 
to £7 15s.; common plates, £7 15s. to £7 17s. 6d.; boiler plates 
have been sold during the past week at as low as £8 10s., but 
the general quotation is £8 15s,, up to £8 17s, 6d, in some cases, 

In the metal market users of all descriptions of manufactured 
material have been fully justified in the increased buying that 
has been going on during the last two or three weeks in antici- 
pation of some upward move in prices. During the past week list 
rates for brazed brass tubes, rolled metals, and wire, have been 
put up fd. per pound. Delivered Manchester district, quotations 
are nowas under :—Solid-drawn brass boiler tubes, 87d. ; solid-drawn 
brass surface condenser tubes, 10}d.; solid-drawn copper tubes, 
1ld.; brazed copper gas and steam tubes, 10d.; brazed brass 
tubes, 9d.; common rolled brass, 8d.; common brass wire, S}d.; 
copper wire, 94d. per pound. 

ith regard to the engineering trades, there is nothing further 
of any special moment to report beyond what I have stated last 
week ; all the leading branches continue actively engaged, and 
new work is still offering in more than sufficient quantity to replace 
orders as they run out, f 

A pong | of the local reception committee appointed in con- 
nection with the forthcoming visit of the Iron and Steel Institute 
to Manchester was held on Tuesday in the Town Hall, Mr. Henry 
Webb, of Bury, presiding, in the absence of Mr. S. R. Platt, of 
Oldham. The hon. secretary—Mr. Thomas Ashbury, U.E.—pre- 
sented a draft programme of the arrangements that are 
proposed for the reception and entertainment of the members of 
the Institute during their visit, which, it was reported, were in 
every way satisfactory. These arrangements include not only 
adequate provisions for the various meetings, but visits to the 
principal works and places of interest throughout the district ; 
whilst there will not only be an official reception by the Lord 
Mayor and Lady Mayoress of Manchester, but this will be 
followed by an afternoon reception by the Mayor and Mayoress of 
Salford. It was also stated that a very substantial guarantee 
fund had been raised, and that there was every promise of a highly 
successful meeting. The draft programme submitted by the 
hon. secretary was adopted, and the final arrangements in con- 
nection with the visit will now be definitely completed. ; 

During a visit to the Broughton Ironworks of Messrs. Cunliffe 
and Croom, I had an opportunity of inspecting a specially designed 
duplex vertical — profiling machine they had just com- 
poe and which is being supplied to one of the principal ship- 

uilding yards, The special feature of this milling tool 1s that 
whilst itis capable of dealing with very heavy work as one com- 
bined machine, it can be utilised for lighter operations as two 
separate machines, There are two independent tables, which can 
be used either in combination or separately, and these are provide 
with variable self-acting feed motion in either direction, indepen- 
dent of each other. The heads can also be run as two separate 
machines, each with its own driving, feed, and reversing motions. 
The machine, it may be added, has a bed 15ft. long with four 
bearing surfaces to support the tables, which are each 10ft. long 
by 3ft. 6in. wide, and the space between the uprights is 8ft, 
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Amongst other work which the firm had in hand at the time of my 
‘isit, wore several radial drilling machines with spindles varying 
from 5ft, to 8ft. radius, with provision on the headstock to set the 
drill over to operate at any angle up to 45 deg., and automatic 
lathes for ve production of copper ferrules from the tube up to 
es jameter. 
bin, oie Hlartcliffe and Malkin, Salford, Manchester, have brought 
cat a special design of their patent straight full-way valve, with a 
solid bottom, the object of w ich is to prevent any possibility of 
jeakage. In this valve an ingenious arrangement of angle blocks 
ja introduced, so designed as to compensate for any slight wear of 
the valve faces, and the adjustment of the valve dae is effected 
by means of a nut and coil on the end of the spindle. __ 

Messrs. Hulse and Co., Limited, of Salford, who have just com- 
pleted a considerable extension of; their works by the addition of 
a large new erecting shop and machine shop, have in hand 
a number of special Bey ony tools—a noticeable feature of 
which is the arrangement that has been introduced for driving 
direct by electric motors, self-contained with the machine. 
Amongst these tools are several werful Jathes, on Messrs, 
Hulse’s patent twin-screw principle, in which the motor is placed 
on the top of the fast headstock, and the variation of speed 
obtained through positive gear. The s of the motor is also 
capable of variation between certain limits, and by this means the 

ing of the headstock is much simplitied. Other special ma- 
chines they have in hand are large tools for boring the barrels and 
hoops of guns, which are also to be driven by variable speed 
motors, all the variation of s 'y ym | btained through 
the motor itself ; and seve’ ial age double-headed drilling 
machines of an entirely new design for drilling and tapping holes 
in armour plates, which are also arranged to be driven by electric 
motors. Messrs. Hulse are also manufacturing quite a number of 
small machine tools to be pase yyy Fart 

Messrs. John S, Morris and Son, Manchester, are introducing a 
new anti-incrustation composition for steam boilers, specially pre- 
pared to neutralise the effects of feed-waters containing free acids, 
such as are to be found in the neighbourhood of galvanising 
works, As is well known, such waters present difficulties that 
have not been overcome by the methods hitherto in vogue, but I 
am informed that Messrs. Morris’ new composition has n used 
with success in several works where the only feed-water avail- 
able contained large quantities of acids, whilst it is also effective 
in dealing with feed - waters containing abundance of silica and 
iron in combination, 

Oa Wednesday the members of the Manchester Association of 
Engineers visited the works of the Linotype Company at Broad- 
heath. The party, which numbered about 200, was accompanied 
by the president, Mr, Henry Webb, and received at the works by 
the general manager of the company. 

All descriptions of fuel continue in exceptionally brisk request, 
and for the lower qualities, especially, requests are in excess of the 
output, The activity which is being maintained throughout the 
iron trade and other manufacturing industries, is naturally keeping 
up a large demand upon all the lower qualities of round coal suit- 
able for steam and forge purposes, Many of the collieries, as 
previously reported, are short of supplies to provide for the 
deliveries required by customers, and the tendency of prices 
continues in a hardening direction, 9s. representing an average 
figure that is being — got for good qualities of steam and 
forge coal at the pit mouth, For engine fuel there is no falling 
off in the pressure of demand, with a continued shortness of sup- 
plies in the open market, but perhaps not that extreme general 
scarcity which has prevailed recently. At the present relatively 
high prices a good deal of slack has been filled up out of stock, and 
here and there some collieries report that they are in a better 
position to meet the requirements of their regular customers ; but 
there is still practically little or no engine fuel offering in the open 
market, and new business continues quite as difficult to place as 
ever, with prices exceedingly firm at the full rates which have been 
ruling for some time past ; common slack averaging 5s. 3d. to 
53. 6d.; medium, 5s. 9d. to 6s.; and best, 6s. 6d. to 6s. 9d. at the 
pit mouth. 

The shipping demand is fairly active, with prices firm at recent 
quotations, ordinary steam coal fetching about 9s. 6d. to 9s. 9d. at 
the Garston docks ; about 10s, at the High Level, Liverpool ; and 
10s, 3d. to 10s, 6d, per ton, delivered at the Partington tips, 
Manchester Ship Canal. 

In connection with gas coal and locomotive fuel there is nothing 
further of importance to add to what I stated last week, except 
that the position of colliery owners with regard to maintaining a 
general advance of not less than 1s, 6d. per ton over last year's 
contract prices is being steadily strengthened. It is, in fact, re- 
ported that the contracts for locomotive fuel have been practically 
settled on the basis of the advance which the Lancashire coal 
owners have been demanding. 

Barrow.-There is a much firmer tone in the hematite pig iron 
trade. Orders are more numerous, and they represent a fuller 
tonnage of metal as well for pt as for forward deliveries ; 
indeed, indications show that the output of the district will not be 
adequate to the requirements of home and foreign consumers in 
the very early future, Makers quote 59s, to 61s. per ton for 
mixed Bessemer numbers, net f.o.b., and warrant iron is at 58s, 9d. 
net cash sellers, 58s, 84d. buyers, with the market buoyant. For 
some weeks bearing operations have been at work in the district, 
with a view of keeping the | se of warrants down, in view of the 
important rise in prices which isimminent. Holders have, however, 
been wary, but some transactions have been made, with the result 
that makers have increased their stocks by 1302 tons, making 
212,347 tons in stock, and showing an increase of 36,368 tons since 
the beginning of the year. One furnace has been thrown out of 
blast this week, and now forty-two are making pig iron, as com- 
pared with forty-one in the corresponding week of last year. 

Iron ore is in very full and very strong demand, and raisers are 
doing all they can to make the output as full as possible. Prices 
are steady at 13s, to 14s, per ton net at mines for good ordinary 
samples, with 16s, for best sorts, and even 203. to 21s. for picked 
— Spanish ores are at 16s. to 17s. per ton, delivered net 
at West Coast ports, and a large trade is being done. 

Steel makers are very busily employed in every department of 
their works, and heavy steel rails are in especially brisk demand, 
prices showing an advance up to £4 17s. 6d. per ton. Indeed, 
many orders offering are being refused. There is a very active 
demand for shipbuilding material, and makers are very well sold 
forward. Heavy plates are at £7 2s. 6d. per ton, Orders for all 
classes of steel are plentiful, and all the mills are busily employed. 

Shipbuilders and marine engineers are very briskly employed, 
and are well off for orders, chiefly on Admiralty account. ts’ 
Vengeance will be launched on July 25th next, 

Coal and coke are in good demand, and prices are very firm, 

but deliveries are inadequate. 
_ The shipping trade at West Coast ports is, comparatively speak- 
mg, quiet. The —— of pig iron during the week were 11,155 
tons, and of steel 11,718 tons, as compared with 16,365 tons of pig 
iron and 7886 tons of steel, showing a decrease of 5210 tons of pig 
Iron and an increase of 4132 tons of steel. The total shipments 
this year amount to 133,426 tons of pig iron and 143,772 tons of 
steel, as compared with 150,178 tons of pig iron and 164,280 tons 
of steel in the corresponding period of last year, showing a decrease 
of 16,752 tons of pig iron and 20,508 tons of steel. 











THE SHEFFIELD DISTRICT. 
“a (From our own Correspondent.) 
_ THERE has been no change to report in the coal trade in the 
South Yorkshire district, the weather continuing to favour busi- 
hess, There is a large demand for all sorts of fuel owing to stocks 
ee being very small, and there is also a large call 





The advance of wages to colliers and surfacemen about the mines 
has had the effect of adding from 2d. to 3d. per ton to the cost of 
production. A full tonnage has been sent to London during the 
week, chiefly on account of contracts in hand, and consequently 
there is little left for the open market. All qualities are at present 
in good request, the call being as much for the best descriptions as 
for the secondary sorts, which were recently in abnormal request. 
Values firm, and no difficulty whatever has been experienced in 
obtaining the increased prices imposed at the beginning of the 
month to cover higher wages, dearer materials, &c. Best Silk- 
stones are now at 10s, 6d. to lls. per ton; ordinary from 8s, 6d. 
per ton ; Barnsley house, 9s, 6d. to 10s, per ton ; seconds, 8s. per 
to 


n. 

The good demand for steam coal previously reported continues, 
an excellent trade being done in all directions. There is a heavy 
call for the iron trade as well as for the railway companies, while 
the Humber ports are taking above the average tonnage. Values 
are strongly maintained, and more money has to be paid on 
forward account, holders of long contracts being fortunate enough 
to obtain supplies at 8s, to 8s, 6d. per ton ; best hards being quoted 
at 9s. to 9s, 6d. per ton, and even 10s, per ton, and seconds from 
7s. 6d. per ton. All the steam coal collieries in South Yorkshire are 
very busy. As the shipping season is commencing, it is expected 
that St. Petersburg will be open very soon. Cronstadt, where large 
deliveries are made for Russia, will be open on May Ist, and many 
vessels are now coming to Hull for prompt loading. There is a 
good d d for manufacturing fuel, all qualities being in request 
for the local markets and Lancashire. A large —— of small 
coal is at present required for coking purposes, and ordinary con- 
sumers find it difficult to obtain what they want. Good nuts fetch 
from 6s, 9d. to 7s, 9d. per ton; screened slack from 5s, 6d. per 
ton ; pit slack from 3s. per ton. The demand for coke exceeds the 
supply, and best qualities cannot be obtained at less than 14s, per 
ton at the oven ; ordinary qualities making 11s, per ton. 

The iron market at present is marked by unusual excitement, 
and makers of iron are not at all anxious to conclude sales, the 
demand being considerably in excess of the output. Hematite pig 
is now offering in Sheffield at 70s. to 71s. per ton for West Coast ; 
69s. to 70s. for North-East Coast ; common forge iron, 50s.—all 
delivered here. 

In the heavy industries all the works are as busy as they 
can be, the armour mills, forging presses, &c., being 
pushed to their utmost capacity. In several departments outside 
military material it is complained, however, that while the plant 
and machinery are being worked to their utmost capacity, and the 
output is greater than ever, the net profits in some branches are 
by no means commensurate with the increased turnover. One of 
the reasons given is that manufacturers have a difficulty in obtain- 
ing supplies of raw material as quickly as they could wish, while 
another is stated to be the utter dislocation of prices caused by the 
increasing cost of production. It is to be regretted that there is 
no combination strong enough among the firms ; particularly those 
engaged in the steel, files, saws, and kindred industries of the city, 
strong enough to advance their prices to anything in proportion to 
the increased cost of material, fuel, &c, It is not surprising, 
therefore, to learn that while the total output of some firms 
engaged in the staple lighter trades of Sheffield exceeded that of 
any previous year, their net profits are not more than when the 
trade was considerably slacker. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 

A VERY marked improvement in business in the iron trade has 
been experienced this week ; in fact, what is described as quite a 
boom is on, and the demand is more satisfactory and more active 
than at any time this year. The general hardening towards 
higher prices is making consumers anxious to buy, and as an in- 
dication of their views it may be reported that some of the leading 
traders have been endeavouring to buy pig iron for delivery fully 
up to the end of the year, and over that period they have offered 
to pay what is now being obtained for prompt deliveries. But 
makers are not disposed to sell for delivery so long ahead, seeing 
that they expect to do better, and their opinion of the future is 
sanguine, So far as regards the business for the rest of the 
year, all the influences are favourable, but the most prominent 
reasons for expecting a continuance of the activity are the small- 
ness of the stocks of pig iron in the hands of makers, the un- 
precedentedly large shipments, the decrease in the competition of 
other countries, and the fact that the production is falling short 
of the requirements, though we have not got to the busiest part of 
the spring shipping season yet. So scarceis pig iron, in fact, that 
it has at last become necessary to draw heavily from the public 
warrant stores, and this of itself has an excellent influence on 
the market and stimulates buying. 

This week the strike of miners in Belgium has told in favour of 
—— for there is the chance of the Belgian blast furnaces 

ing damped down owing to lack of fuel, and more Cleveland iron 
will have to be sent there and to Germany. Strenuous endeavours 
have been made during the last few days by Belgian pig iron 
makers to obtain supplies of Durham coke, but these have not been 
attended with much success, as there is scarcely any available for 
sale ; indeed, for a long time there has been a scarcity of Durham 
coke, the production falling short of the requirements. Extra- 
ordinary prices have been demanded for supplies of coke for early 
delivery, and much as pig iron has gone up in value, coke has 
advanced in still greater proportion. It used to be calculated that 
the price of coke should be no-mere_than one-third the price of 
No. 3 Cleveland pig iron, so that, with that at 48s, 6d. per ton, 
blast furnace coke delivered at the works should not be above 
16s. 2d. per ton, but the average price is not less than 17s. to-day, 
and this week odd lots for immediate delivery have been sold at as 
high a figure as 20s, For prompt coke manufacturers have during 
the last few days been able to get almost whatever they chose to 
ask, it being extremely difficult to secure supplies. This dearth 
of coke is a source of considerable disquietude to ironmasters, for 
they reason that if there is all this difticulty already in filling re- 
quirements, what is likely to be the state of affairs when the Baltic 
ports are fully open. 

Prices of Cleveland pig iron have gone up at a great rate this 
week, On Monday No. 3 Cleveland G.M.B. pig iron could be 
bought at 48s, 3d. per ton for prompt f.o.b. delivery, but on 
Tuesday 48s, 6d. was the minimum, and on Wednesday 49s. was 
the general figure, thus following up warrants, which rose 1s, 34d. 
during the three days, bringing them up to 49s, 24d. cash buyers, 
which was by far the best price of the year, the previous best 
pee 48s, 7d, on February 14th. Producers were not keen sellers 
at the advanced prices, because they looked for more, and they 
can afford to wait. No. 1 has been raised to 50s. 6d.; No. 4 
foundry, to 48s, 3d.; grey forge, to 47s. 6d.; and mottled and 
white, to 473., all these having gone up 6d., and then makers would 
only sell small lots for prompt delivery. The time was a very 
favourable one for the ‘‘bulls” to start a ‘“‘boom,” and the “‘ bears” 
have been unable to withstand the rush. The upward movement 
this week appears to have been started mainly by the London 
speculators, who have been buying warrants freely, though they are 
said to hold nearly two-thirds of the Scotch warrants stored, 
about 200,000 tons out of the 306,000 tons. They believe in higher 
prices, and other speculators have followed their example in regard 
to buying, more especially on Wednesday. 

Middlesbrough hematite pig iron is very scarce, makers having 
practically no stock, and there are only about 28,000 tons in the 
public warrant stores, this being held by three or four wealthy 
capitalists who are determined to keep it till they can secure 
prices which satisfy them, and they can afford to wait. Makers in 
this district are doing much better than their competitors on the 
West Coast, but they have not such a stock in the warrant stores 
with which to contend. Mixed numbers of East Coast hematite 








because of the lower freights, and may be had at 15s, 3d. per ton 
delivered at the wharves in this district. 

Pig iron exports from the Cleveland district have been very 
heavy this month, so large, in fact, that they are attracting general 
attention, and producers find it difficult to supply the iron that is 
needed. Up to Wednesday night 78,334 tons had been shipped, 
as compared with 61,575 tons last month, and 68,836 tons in 
April, 1898, to 19th. In consequence of the large shipments there 
have been heavy withdrawals from Connal’s warrant stores, a 
decrease in the stock held having been reported every day since 
the 11th inst. On Wednesday 147,458 tons of Cleveland iron were 
held, 5542 tons decrease for the month, and over 7000 tons have 
been taken out during the last week. Of hematite, 27,808 tons 
are held, 1900 tons decrease this month, These facts go far to 
strengthen the market. 

Wages of Cleveland ironstone miners have been settled for the 
next six months, the men having accepted the offer of the em- 
ployers to give 6} per cent. advance, making 10 per cent. since 
November, The men have withdrawn their applications for the 
revision of certain special rates, ¢.g., an advance of 6d. per day on 
the base rate for winding engine men and datal men ; 4d. per day 
advance for deputies; ld. per ton for working “fours ;’ a re- 
arrangement of the hours for men and boys above and below ground 
getting work away; and a rule that no boys should commence 
work under ls, 6d. per day. 

The improvement in the rail trade is very noticeable. For a 
long time prices remained stationary at hardly anything above the 
cost of production, while competition was very keen. The situa- 
tion has changed materially, and this week another half-crown has 
been added to the price, making 103, advance this year, while the 
competition is nowhere serious. The advances in prices in the 
United States are followed closely here, and this appears to stimu- 
late buying. a steel rails are quoted to-day at £5 2s. 6d. per 
ton net at works. For railway chairs and sleepers the demand has 
not increased so much as for rails, but, nevertheless, prices have 
been put up, and cast iron chairs are at £3 7s. 6d., while steel 
railway sleepers are steady at £6 5s. net at works. Prices of 
other descriptions of manufactured iron and steel are practically 
stationary, and the demand is somewhat quiet, owing chiefly to 
there being a lull in the demand for new vessels. Mr. Oswald 
Ingham, son of Mr. William P. Ingham, consulting engineer, 
Middlesbrough, has been eet assistant manager to Messrs. 
Dorman, Long, and Co.’s Britannia and West Marsh Steel and 
Ironworks, papers 2 Mr. Thomas Black, for many years 
works manager at the Weardale Coal and Iron Co.’s Tudhoe Steel 
Works, has been appointed manager of the Spennymoor Rolling 
Mills, which have recently been acquired by Sir Theodore Fry and 
Co., Rise Carr Rolling Mills, Darlington, and which were restarted 
in Easter week, after a stoppage of some four years, for the manu- 
facture of hoops, bars, &c. The Richmond Rolling Mills, at 
Stockton, which were stopped a few weeks ago, are about to be 
sold. Among the plant is a 10in, mill fully equipped and ready 
for rolling bars, hoops, and strips. Messrs. Charles Lowthian Bell 
and William H. Panton, who are connected with the projected 
Clarence Steel Works at Middlesbrough, have started on a visit to 
the chief steel manufacturing establishments in the United States. 

The old Skerne Ironworks at Darlington have been sold by the 
owner, Mr. Jno. F. Wake, to Messrs. J. F. Pease and Co., Limited, 
who intend to introduce a new industry—that of pressing zinc 
buckets, and thus avoiding the necessity of welding them. They 
also intend to commence wire working, and will remove their plant 
from Middlesbrough. 

It is expected that the Martin Horseshoe Company, Limited, 
London, will start works in Darlington. This company obtain 
their supply of steel from Sir Theodore Fry and Co., Limited, 
Darlington, and it is believed that the horseshoe works can with 
advantage be placed near to the source of the supply of the raw 
material, 

‘lhe coal trade is busy, and, notwithstanding that the spring 
shipping is not yet in full swing, the ports in the upper Baltic 
being still closed, coalowners have considerable difficulty in supply- 
ing the requirements, and are putting up their prices, best steam 
coals having been raised to 12s. 3d. and 12s. 6d. per ton f.o.b., and 
steam smalls to 6s. 6d. Best Durham gas coals have improved in 
value, which is a somewhat unusual feature at this period of the 
year, and 9s. per ton f.o.b. is generally asked. Bunker coals are 
sold at from 9s, to 9s. 3d. per ton f.o.b, Foundry coke is realising 
20s. to 22s. per ton f.o.b., and the average for blast furnace coke 
is 17s. per ton delivered at the furnaces. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market, which was dull and rather in- 
clined to give way towards the end of last week, has been a good 
deal stronger in the last few days. So far as can be ascertained, 
consumers have been taking only moderate quantities of crude 
iron, but the reports from abroad, from the Continent as well as 
from America, are so stimulating that dealers have again been 
induced to speculate to a considerable extent in warrants. The 
upward movement in prices thus occasioned will, no doubt, if it 
continues, attract additional orders for home consumption. Busi- | 
pess has been done in Scotch warrants from 54s. O4d. to 56s. 1d. 
cash, and up to 56s, 2d. one month. Cumberland hematite war- 
rants have sold from 58s, 3d. to 59s. 3d. cash, and up to 59s, 6d. 
one month. There has been a little more doing in Cleveland 
warrants, the prices of which have ranged from 47s. 114d. to 
493, 3d. cash, and 493. 54d. one month. Reports have been current 
in the iron market that a considerable quantity of warrants is 
being taken off the market, on account of buyers residing outside 
cf this district. 

The output of pig iron has been well maintained. There are 
eighty-two furnaces in blast, compared with eighty at this time 
last year; and of the total forty-two are producing hematite, 
thirty-four ordinary, and six basic iron. 

There is a steady consumption of Scotch-made hematite, which 
is quoted by merchants 63s. per ton, for delivery 2t the steel 
works. The supply of this class of iron, both by Scotch smelters 
and from Cumberland, appears to be ample. 

Prices of Scotch makers’ iron are firm. Govan and Monkland, 
f.o.b. at Glasgow, Nos. 1 are quoted 55s, 6d.; Nos. 3, 54s, 6d.; 
Wishaw, No. 1, 55s. 9d.; No. 3, 54s. 9d.; Carnbroe, No. 1, 57s. 6d.; 
No. 3, 54s, 9d.; Clyde, No. 1, 61s.; No. 3, 56s. 6d.; Gartsherrie 
and Shotts, Nos. 1, 62s, 6d.; Nos. 3, 57s. 6d.; Summerlee, No. J, 
65s. 6d.; No. 3, 58s. 6d.; Calder, No. 1, 62s.; No. 3, 57s. 6d.; 
Coltness, No. 1, 66s.; No. 3, 57s.; Glengarnock at Ardrossan; 
No. 1, 61s.; No. 3, 56s.; Eglinton at Ardrossan or Troon, No. 1, 
57s.; No. 3, 55s.; Dalmellington at Ayr, No. 1, 57s. 6d.; No. 3, 
55s. 6d.; Carron at Grangemouth, No. 1, 64s.; No. 3, 59s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
have been very light, amounting to only 3537 tons, compared with 
4944, in the corresponding week of last year. There has been 
despatched to India 300 tons, Germany 240, Holland 260, Canada 
55, South America 116, Australia 175, France 40, Italy 20, Russia 
100, Belgium 170, Spain and Portugal 30, China and Japan 305, 
other countries 465, coastwise 1261, compared with 3135 in the 
corresponding week of last year. 

While the export trade in Scotch pig iron is so unsatisfactory, 
it is believed that the current output is being pretty well carried 
away. In the course of the past week the stock in the Glasgow 
warrant stores was reduced 1051 tons. The arrivals of Middles- 
brough pig iron at Grangemouth for the week were 7670 tons, 
being 730 less than in the corresponding week, but there is « 
total increase in these imports since the beginning of the year cf 
17,272 tons. It seems evident that the consumption of raw iron 
in Scotland at present is very materially on the increase. 

The market for finished iron and steel does not show much change. 
The tendency for two or three weeks has been rather to the quiet side 





pig iron cannot now be had under 60s, 6d. Rubio ore is cheary 
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but there seems to be a gathering firmness in various departments 
which may possibly ultimately develop into greater —-. 
Iron bars are quoted £6 15s. for the common qualities, and bes 

bars 7s. 6d. additional. Steel angles are quoted £6 12s. 6d.; bars, 
£7 12s, 6d.; and plates, £7 2s. 6d. All the above prices are subject 
to 5 per cent, discount for delivery in the Clyde district. Iron 
hoops for pipe making are quoted £6 15s, net, and steel hoops 20s, 
more. 

The ironfounding and engineering trades are very busy, there 
being a very large amount of work in hand. 

The coal trade is active, especially in the home branch, and 
colliers are working more steadily than they have been accus- 
tomed to do for a very long time, and the output is unusually 
heavy, taking salesmen all their time to clear it away. The better 
qualities of coals for household use at home have met with a ready 
sale at firm prices. There is, however, considerable weakness in 
the shipping department of the coal trade, and it was reported on 
—. in Glasgow this week that in some cases shipping coals 
could be purchased at a slight concession on the rates hitherto 


current. Main coal is quoted f.o.b. at Glasgow harbour, 9s. 3d. 
per ton ; gem 9s, 6d. to 9s. 9d.; ell, 9s, 9d. to 10s.; and steam 
coal, 10s, 3d. to 10s. 6d. per ton. 








WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 

On ’Change, Cardiff, and in railway circles in other parts of 
South Wales, the subject of possible railway amalgamation is being 
keenly discussed. This time it is not so much the Bute, or the 
Cardiff Railway, as it is now termed, as the Taff Vale and the 
Rhymney, or, as many deem more likely, the Rhymney and the 
Barry. It is even stated with some degree of authority that 
negotiations for some time have been going on between the 
Rhymney and the Taff, and that is one reason why the latter 
stands so well in the market. The same authority adds that 
Barry would be able to give Rhymney better terms. On the 
other hand, it is contended that the firm position of the Taff isdue 
to the enormous mineral traffic running over the main line and 
branches, and that the Taff relies more on steady-going business 
in the old rut than speculative dash. However, I simply give the 
pro and con statements. If anything is maturing, evidence will 
soon be forthcoming. 

As I foresaw last week, house coal is now beginning to droop in 
demand, and it must also be stated that a quieter tone prevails in 
the steam coal trade, with slightly easier prices. This was shown 
in cases where buyers had tonnage at command, for up to mid- 
week it came forward indifferently. The long prosperous course 
of smalls, too, is a little checked, and supply is now getting more 
plentiful. These moderating signs are not r ed as lasting, 
and, indeed, mid-week there was more animation on ‘Change, 
Cardiff, and anything but an anxious feeling prominent. Ireland, 
which has a leaning for Monmouthshire coal, has just come to the 
front with asubstantial order, This is for the supply of 70,000 tons 
of steam coal to the Great Southern of Ireland Railway. This bas 
been given to John Lancaster and Co., of Newport and Cardiff. 
The coal is Nantyglo-Griffin, and the figures are understood to be 
about 11s. f.o.b. Newport. This is better than last year. 

During the last week big shipments were occasionally noticeable 
both at Newport and Cardiff. From the former 5600 tons went to 
Bombay, 2500 tons to Leghorn, 4400 tons to La Plata, with several 
large cargoes of patent fuel to Algiers and Tunis. Cardiff has con- 
tinued its large exports to Algoa Bay, Rio, Port Said, Genoa, 
Buenos Ayres, Alexandria, and Cape Town, and patent fuel to 
Genoa and Trinidad. 

The sale of minerals announced for Pontypridd came off last 
week, The coal tract was 210 acres, under Cefn Forest farm, now 
being worked by the Ocean Company, and realised £2200. 

Latest coal prices, mid-week, Cardiff, were as follows :—Best 
steam coal about 3d. less, namely, 13s. to 13s. 3d.; best seconds, 
12s. to 12s. 3d.; seconds, lls. 6d. to 11s. 9d.; drys, 11s, to 11s. 6d.; 
special smalls, 9s.; best ordinary small, 8s, 3d.; seconds, including 
drys, 7s. 9d. to 8s.; best Monmouthshire large coal for Cardiff 
shipment, 11s. 3d. to 11s, 6d.; seconds, 10s. to 10s, 6d.; best house 
coal, 13s, to 14s.; No. 3 Rhondda, large, 12s. 6d. to 13s. 6d.; brush, 
lls, to 11s. 3d.; small, 10s. to 10s. 3d.; No. 2 Rhondda, 10s. to 
10s. 3d.; through, 8s. 6d. to 8s, 9d.; small, 7s. 44d. to 7s. 6d. 

Swansea prices :—Anthracite, 13s. to 13s. 6d.; seconds, lls, to 
lls. 6d.; ordinary large, 9s, 6d. to 10s.; small rubbly culm, 5s, 9d. 
to 6s.; steam, lls. 6d. to 13s.; seconds, 10s. to 11s.; bunkers, 
&s. 3d._to 8s. 6d.; small, 7s. 6d. to 8s,; house coals, No. 3 Rhondda, 
12s, to 13s.; No. 2 Rhondda, 10s. to 1ls.; through, 8s, 9d. to 
9s. 6d.; small, 7s. 9d. to 8s, 3d., all delivered Swansea f.o.b., cash 
thirty days, less 25. 

Patent fuel continues in general demand. Swansea last week 
despatched 11,695 tons, and the exports of Newport and Cardiff 
were large. Latest prices, Cardiff, 13s, 9d. to 14s. ; Swansea, 
12s, 6d. to 13s, Coke is active, Cardiff prices :—Furnace, 16s. to 
16s. 6d.; foundry, 19s. to 24s, Swansea:—Furnace, lds, 6d. to 
lus. 6d.; foundry, 19s. to 2ls. Iron ore, at Swansea, 14s. to 
14s, - ; Cardiff, 13s, 3d. to 14s. 6d. Pitwood, at Cardiff, 
14s, 6d. 

Unlessened activity continues in the iron and steel trades of 
Monmouthshire and South Wales. Large quantities of pig iron 
have been received during the week from Scotland and North of 
England works, Swansea importing over 2000 tons, while in iron 
ore from Bilbao and Garucha there has been no falling off in cargoes 
for the chief works, Amongst the rail exports from Cardiff 
foreign, have been consignments for Vera Cruz, and 2100 tons for 
Kurachi. Both at Dowlais and Cyfarthfa the demand for rails 
and tin bars has been considerable, and the former has been busy 
also, with plates, steel sleepers, and small goods, This week 700 
plates were sent to Rostock from Cardiff. During the past week 
there has been a slight recovery in pig iron, and the shipments and 
consumption have been heavy, followed by a decrease in stocks, 

On ’Change, Swansea, mid-week, it was commented upon that 
as Staffordshire bar makers had advanced prices 10s. per ton, the 
demand for Welsh merchant bar was likely to strengthen. 
Already there was increased inquiry. The condition of the iron 
and steel trades was regarded as most satisfactory. Orders were 
stated to be on the eve of being given out for large quantities of 
sleepers and rails, a good deal of which will fall to the lot of Welsh 
te Recent news from India also may be noted as hopeful. 
The decision to carry out 550 miles of railway, on a gauge of 
2ft. 6in., may not unreasonably be expected to affect Wales, 
which is generally favoured with India rail business, 

It was further stated on Change that the demand for tin bars 
was increasing, and prices hardening. Anadvance upon quotations 
annexed may be expected as a certain result of the increased prices 
of raw materials. 

There was a large attendance of members on ’Change this week 
interested in tin- plate works, with the object, after business 
matters had been settled, to attend a meeting called for the pur- 
= of adjusting and adopting a uniform rate of wages, It had 

een & subject of comment for some time that a good deal of com- 
plication has taken place, consequent upon the divergencies in the 
percentage of reductions given at the various works, and it was 
thought that the present time was favourable for adjusting matters. 
At the special meeting, held in private, an association of employers 
was duly formed ‘‘ for mutual protection and control of wages.” 

Latest quotations iron and steel, Swansea, are as follows ——s 
iron: Glasgow warrants, 54s, 44d., 55s., 54s. 104d.; Middlesbroug 
No, 3, 48s. 5d.; hematite warrants, 58s, 64d. for mixed numbers ; 
Cumberland according to brand, 

Welsh bars, £6 15s, to £7 ; angles, &c,, at usualextras. Sheets, 
iron and steel, £7 15s. to £8.; steel rails, heavy, £4 17s, 6d. to £5; 
light, £5 7s. 6d. to £6 ; —— angles, &c., according to speci- 
fication. Bessemer steel: Tin-plate bars, £4 15s.; Siemens best, 
£A 12s, 6d, to £4 lds, 


Tin-plates: Bessemer steel cokes, lls, 6d. to 11s, 9d.; Siemens 
coke finish, lls, 9d, to 12s.; ternes, per double box, 28 by 20, C., 
20s., 21s. 6d. to 24s. 6d.; best charcoal, 12s, 6d., 13s. 6d. to 
lds, 6d.; wasters, 6d. to 1s, less, all Prince of Wales Dock, Swansea, 
cash less 3 and 1 percent. Finished black plate, £8 15s. per ton 
f.o.t.; Canadas, £8 to £8 2s, 6d. per ton f.o.t.; big sheets for 


galvanising, 6 by 3 by 30 gauge, £10 per ton. Block tin has 
remained unaltered since my last ; sage price, £114 to 
£114 12s, 6d. Copper has gone up £3 lbs. per ton. Latest price 


for Chili bars, £75 to £74 10s.; spelter, £28; lead, £14 12s, 6d. 
The difference between Welsh and Spanish is getting less. 
Spanish prices, £14 11s, 3d.; silver, 27,4. 

Shipments of tin-plates last week, 20,373 boxes, stormy weather 
delaying tonnage ; received from Wales, 58,585 boxes; present 
stocks, 208,136 boxes. At the Birmingham meeting tin-plate 
makers reported a strong demand, but they were disinclined to 
book far ahead, or to take all offers. Prospects regarded as 
favourable. 

In the Swansea Valley the demand for steel bars for tin-plates 
has been in marked excess of supplies. Last week five furnaces 
were smelting at Pontardawe and Upper Forest, and at both works 
an additional furnace is being built to cope with demand. ‘T'wo 
were in at the Duffryn and Cwmfelin Works, and the whole were 
in full activity at Landore. There are now reasonable prospects 
of the Millbrook Works resuming operations in a short time, a 
scheme being on foot, it is currently stated, for a reconstruction of 
the present company. 

The difficulty at Gilbertson’s works has been, as I anticipated, 
arranged. Briton Ferry is in full work. 

An important amalgamation of tin-plate works is announced ; 
the South Wales Works, Lianelly, have acquired, it is stated, 
Cwmbwrla, and these with Lydney, forming a total of forty-three 
mills, will be carried on by R. Thomas and Co., favourably known 
. — energetic enterprise in the Forest of Dean and South 

ales, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


HEALTHINEss and activity prevail in all the iron producing 
departments over here, and the tone all round is area con- 
fident. The scarcity in raw material is becoming disagreeable, and 
causes a good dea! of inconvenience in many cases ; in fact, it 
threatens to become a calamity soon, as orders increase at the iron- 
manufacturing establishments, 

Concerning the employment at the Silesian and RKhenish- 
Westphalian ironworks, the accounts received upon the week 
state that all branches have been most vigorously engaged, and 
that in a number of instances consumption was much heavier than 
output. Export in malleable iron from Silesia has been remarkably 
good of late. The hoop trade has been showing unusual briskness, 
and both the plate and the sheet business are in flourishing con- 
dition ; the majority of the Silesian sheet mills are sold forward 
till far into the third quarter. It is very likely that quotations for 
plates and sheets will be further advanced, home and foreign con- 
— being so particularly brisk in these articles. The position 
of the girder trade is a thoroughly good one, and the wire mills 
report themselves in satisfactory occupation, with prices tending to 
firmness, 

The German coal trade is showing remarkable animation. In 
the Ruhr district — of output in coal for March of present 
year have been the highest ever attained, production for October 
last year (3,719,520 t.) and that for September (3,850,950 t.), which 
was the highest figure then, having been exceeded by 18,574 t. and 
54,640 t. respectively. Total production of coal, during the first 
three months of present year, was, for the Ruhr district 
11,223,300 t., against 10,213,370 t. ; for Silesia, 3,863,450 t., against 
3,790,890t.; for the Saar district, 1,694,180 t., against 1,681,490 t.; 
and for the three districts together, 16,782,930 t., against 
15,685,750 t. Increase in output was, accordingly, 1,011,930 t. for 
the Rhur district ; 72,560 t. for Silesia ; and 15.690 t. for the Saar 
district ; while for the three districts together it amounted to 
1,097,180 t. 

German foreign trade in coal and ore last year was, in 100 kilos., 


as under :— 
Coai.—Import, 
1897. 1898, 
Brown coal.. 81,110,750 84,501,498 
Pit coal 60,720,289 58,203,322 
Coke .. .. .. .. 4,851,608 8,825,785 
Artificial coal... 794,503 622,394 


In brown coal, 84,501,074 q. (=100 kilos.) were last year imported 
from Austria-Hungary ; in pit coal, 45,061,631 q. came from 
England ; 6,280,882 q. from Austria-Hungary ; 5,406,917 q. from 
Belgium ; 1,148,713 q. from Holland (mostly indirect deliveries ); 
131,692 q. from France. In coke, 2,035,727 q. were imported from 
Belgium ; 404,748 q. from England ; 225,445 q. vid free-haven 
Hamburg ; 307,182 q. from Austria-Hungary. In artificial coal, 
505,563 q. were imported from Belgium, and 110,175 from Austria- 
Hungary 


Export. 
1897. 1898. 
Brown coal oe 191,119 e- 221 547 
Pit coal .. 128,899,066 189,892 226 
Ms. cos we 21,618,864 21,331,789 
Artificial coal 2,477,218 .. «. 3,254,082 


In brown coal, 197,302 q. were exported last year to Austria- 
Hungary ; in pit coal, 54,661,254 q. were sent to Austria-Hungary ; 
37,245,595 to Holland ; 998,608 q. to Switzerland ; 13,168,749 q. 
to Belgium ; 6,869,664 q. to France; 4,633,343 q. to Russia; 
7,380,480 q. to free-haven Hamburg ; 2,686,057 q. to the free- 
haven Bremen and Geestemiinde ; 654,820 q. to England ; 248,773 q. 
to Sweden ; 983,811 q. to Italy ; 347,383 q. to Denmark. In coke, 
7,485,045 q. were exported to France ; 5,982,008 q. to Austria- 
Hungary ; 1,362,328 q. to Belgium; 2,072,295 q. to Russia; 
1,373,170 q. to Holland ; 1,026,444 q. to Switzerland ; 359,790 q. 
to Australia ; 327,541 q. to Italy ; 268,677 q. to Sweden ; 208,199 q. 
to Denmark ; 122,326 q. to Norway ; 261,836 q. to Mexico ; 78,125 q. 
to Spain ; 61,350 q. to Greece. In artificial coal, 1,751,947 q. were 
oe to Switzerland, 1,082,587 q. to Holland, 183,973 q. to 

taly. 





Ore.—Import. 
1897. 1898, 
Antimonious and arsenical ore 8,182 5,700 
Lead ore .. cap en eee ace 882,259 628,171 
Chrome ore 169,412 a 58,473 
a eee eee 81,856,435 «. 85,165,772 
Gold and platinum ore io, ee 5,490 
Cobalt and nickel ore .. 97,262 64,329 
Copper ore see 18,881 2 19,102 
Manganese ore 869,105 - 1,307,105 
Pyrites .. 8,568,604 . 8,768,168 
Silver ore .. 81, 69,319 
Zinc ore .. 247,845 480,500 
Other ores x 17,602 22,767 
Export. 

Antimonious and arsenical ore 8,318 2,881 
Lead ore .. ee crieatrtes, ee 21,060 17,97 

Chrome ore 179 503 
ee ae 82,303,905 «» 29,387,336 
Gold and platinum ore 430 180 
Cobalt and nickel ore .. 318 151 
Copper ore : ee 247,105 223,654 
Manganese ore 86,150 48,096 
Pyrites .. .. 185,867 192,195 
Silver ore .. 12 
Zinc ore .. 300,465 304,079 
Other ores 363 210 


According to statistic figures published by the Union of German 
Iron and Steel Makers, German production iron during the 


—— 
added an import of 182,016 t. pig iron, scrap iron, s x 
and machines in iron, total sum y Ba amounting to 033,30, 
1898, however, German production of pig iron was 7,232 988 ¢, ra 
which was added an import of 672,050 t.. total output beh 
7,965,018 t. Export in iron during the period mentlored 
from 66,206 t. to 2,325,725 t., while inland consumption incr = 
from 867,099 t. to 5,579,293 t. oe 
A normal business is done on the Austria-Hungarian iron market: 
all sorts of plates meet with good demand. Girders, too pei 
pretty lively request, and the Bohemian works thought it advisable 
to raise the prices for girders and rails in order to make up, as it 
were, for the falling off caused by reductions in the prices for bers, 
The outlook of the French iron market is bright, and m 
tisfactory ts are given concerning employmen 
position of prices, Plenty of fresh orders are comeg in, — > 
works can hardly execute the contracts within the time stipulated, 
The scarcity in coke is naturally causing much inconvenience, 
Production of coal in France being lower than consumption, the 
supplies from abroad have been pretty heavy of late. i 
Considerable strength is shown in the Belgian iron business 
symptoms for increasing activity in the future being favourable, 
A specially good demand comes in for plates and sheets, the former 
fetching 190f., p.t., while for Martin plates 225f. has been given 
The prices for coal in Belgium show a rise. At a recent tender. 
ing for the Belgian State Railways the prices quoted were, on an 
average, 2f. higher than at a previous bidding, second qualities of 
steam coal fetching 13°50 to 14°50f. * Coke realised 32f, p.t. 
In Ossing, in the Lowicz district in Russia, a joint-stock com 
with a capital of 600,000 roubles, is going to be formed for the 
purpose of building a copper rolling mill and wire works, 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good demand ; prices firm for all descriptions, 
House coal is rather quiet, tonnage being rather scarce. Steel and 
iron works are fully employed, especialty with orders for bars, 
rails, &c., and prices with an upward tendency. ‘Tin and copper 
still continue toadvancein price, Exports for week ending April 15th 
were :—Coal, foreign, 60,869 tons ; coastwise, 17,842 tons ; Patent 
fuel, 2800 tons. Imports for week ending April 18th were :—Pit. 
wood 6195 loads ; iron ore, 9632 tons ; pig iron, 2581 tons ; scrap, 
475 tons, 

Coal :—Best steam, 11s, 3d. to 11s, 6d.; seconds, 10s, 6d.; house 
coal, best, 12s. 6d.; dock screenings, 8s, 6d. to 8s. 9d.; collie 
small, 8s, to 8s. 3d.; smiths’ coal, 8s. 3d. Pig iron :—Scote 
warrants, 55s. 7d.; hematite warrants, 58s. 104d. f.o.b. Cumber- 
land ; Middlesbrough No. 3, 48s. 7d. prompt. Iron ore:—Rubio, 
14s, 6d.; Tafna, 13s, 3d. to 13s. 6d. Steel :—Rails, heavy sections, 
£4 17s. 6d. to £5; light ditto, £5 10s. to £5 lis. f.o,b,; 
Bessemer steel tin-plate bars, £4 15s.; Siemens steel tin-plate bars, 
£4 12s, 6d. to £4 15s., all delivered in the district, cash. Tin. 
plates :—Bessemer steel coke, 11s. 6d. to 11s, 9d.; Siemens, coke 
finish, 11s. 9d. to 12s, Pitwood, 15s. to 15s, 3d. London Exchange 
Telegram: Copper, £75 5s.; Straits tin, £114 10s,  Freights, 
fairly steady. 








LAUNCHES AND TRIAL TRIPS. 


ARCHANDA, steel screw steamer; built by, Craig, Taylor, and 
Co.; dimensions, 299ft. by 43ft. by 21ft. 3in.; engines, triple 
expansion, 22in., 35in., 59in. by 39in.; pressure, 160 lb.; con- 
structed by, T. Richardson and Son, Limited ; launch, April 11th, 

SaLaMIs, steel screw passenger and cargo steamer ; built by, 
Hall, Russell, and Co., Limited ; to the order of, George Thompson 
and Co.; dimensions, 412ft., 47ft., 32ft. 3in.; to carry, 4700 tons 
gross; engines, 4300-horse power triple expansion, 30in., 50in., 
80in. by 54in.; pressure, 200 lb, (in boilers) ; launch, April 11th, 

WARWICK, steel screw steamer; built by, Blyth Shipbuilding 
Company, Limited ; to the order of, Atkinson Bros,; dimensions, 
243ft., 36ft., 18ft. Yin.; engines, triple expansion ; constructed 
by, North-Eastern Marine Engine Company, Limited ; launch, 
April 13th. 

JABIRU ; built by, Wigham Richardson ; to the order of, Cork 
Steamship Company, Limited ; dimensions, 260ft. by 34ft. 6in.; 
trial trip, April 13th. 

Cork, screw steamer ; built by, Blackwood and Gordon ; to the 
order of, City of Dublin Steam Packet Company ; dimensions, 
260ft., 34ft., 16ft. 9in.; 1300 gross tonnage ; engines, triple expan- 
sion, 3000-horse power ; pressure 170 lb.; accommodation for 150 
first-class passengers, for third-class passengers, and for 500 head 
of cattle is provided. 








CATALOGUES. 


A. G, THorNtoN, Manchester.—The prize series of English 
drawing instruments, Illustrated price list. : 

Charles 8. Bailey, Victoria-street, Bristol.—Improved adjustable 
utensils, 

C, Haryer, Gracechurch-street, London.—I)lustrated catalogue 
of Dehne’s filter presses, 

The National Boiler and General Insurance ne Limited, 
Manchester.—Price list of patent improved double-cone fusible 


lugs. 
‘ The Carnegie Steel Company, Limited, Pittsburgh, Pa., U.S.A.— 
The title of this handsome volume, ‘“‘ Ballistic Tests of Armour 
Plate,” does scant justice to the contents. In addition to the 
details of tests and illustrations of the material, the book contains 
a number of handsome plates representing the United States 
battleships, and illustrations of the interior of the Carnegie Vom- 
ny’s works. The descriptive matter throughout is in two 
amen, English and French. The book is well bound and 
printed, and worthy of a place in any engineer’s library. 











At a meeting of the Council of the Manchester and 
Salford Sanitary Association recently, a report was presented by 
Mr. William Thomson on lamps which have exploded in Manchester 
and Salford, and on the oils used therein. Inquiry was instituted 
with the aid of the police, who supplied not merely the burners of 
lamps which it was alleged had exploded, but samples of the oil 
that was used in them at the time of explosion. The result was 
that up to the present month forty burners of lamps which were 
said to have exploded, with fifteen samples of oil burned therein, 
had been examined, Four of these oils were <f the American low 
flash type, and eleven of the Russian oil type, not one being of the 
Scotch oil type having a flash point at or over 100 deg. Fah. 
Mr. Thomson, assuming that low flash point oils of the low flash 
American type, and higher flash oils of the Russian type, are 
bought and used in equal quantities, says that his investigations 
proved that, “so far as explosions are concerned, the higher flash 

int Russian type of oils are four times more dangerous than the 
ow flash point American type of oils,” but he was informed that 
in Manchester and Salford a larger quantity of low flash point 
American oils were sold than the higher flash oils of Russian type, 
and in these conditions the probabilities were that the oils of 
Russian type were upwards of four times more dangerous than the 
low flash point American oils, as the conditions of temperature of 
the room and the lamp were such as to give more often the con- 
ditions necessary for producing a mixture of oil vapour and air 
capable of producing the most violent explosions. It was remark- 
able that alt the serious explosions which he had investigated had 
been produced in lamps having = reservoirs, In his report Mr. 
Thomson recommends that the flash point be increased to 100 deg. 
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years 1861 to 1864 was, on an average, 751,289 t., to which was 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 5th, 


olling mills are st ling with the rush- 
i ume of business, and are barely able to 
keep Up the most urgent requirements, The 
larger consumers in the week have bought up all 
the Bessemer pig to be had, The users of foundry 
jrons are eagerly seeking for summer deliveries, 
and are offering full current rates. There isa 
neral blowing-in of furnaces in progress, and, 
according to some estimates, the number of 
additions within thirty days will be fourteen. 
Later on the number will be incréased. Furnace- 
puilding projects are under consideration in 
Western Pennsylvania. Capital is enlisted in the 
construction of new and larger lake boats, but 
Jans have not been perfected. The steel car 
uilders, to all appearances, will be shortly over- 
run with orders, one railway company having 
ordered 1000 cars. Railway managers generally 
rd the steel car for bulky material as the 
most efficient from all points of view. Nothing 
but the extraordinary advance in steel rails has 
checked the demand for rails. Builders are now 
deferring the prosecution of projected enterprises 
unti] the market has settled. There is scarcely a 
railroad corporation but will be a ouyer of 
rails, some of them for large quantities. The 
steel rail makers feel their properties will soon be 
earning good dividends, and that an era of rail- 
road building is coming which will give almost 
fall employment to present capacity. Girder rails 
for trolley lines are quoted at 30 do!s, Old rails 
are out of the market. Strong inducements are 
being offered to railway managers to let old rails 
go at present figures. Great activity prevails in 
all gold and copper mining localities, and valu- 
able properties are being picked up by English 
and American investors. The London and North- 
Western Development Company is making exten- 
sive purchases of mining properties in the State 
of Washington. 
April 12th, 
Advices to-day from Chicago and other north- 
western points show that a reviving demand for 
furnace and mill products has set in for material 
to be delivered during the last half of the year. 
Large sums of money have been set aside by 
many railway corporations for bridge building, 
and the specifications now under preparation in 
railway shops betoken an unusual demand, The 
latest advances on angles, tees, beams, and 
channels, have aroused engineers and purchasing 
agents to the importance of advising more ex- 
peditious action in securing material for the latter 
half of the year. Nearly all the Bessemer pig 
that can be made this year is now under contract. 
The rush for forge irons has been such that 
another advance is in sight. The demand for 
basic iron has cleared out supplies for three 
months. There is no billet capacity for sale at 
present, but consumers are managing to get 
romises that will serve to protect them in the 
Coking of new orders. Sales of plates at Pitts- 
burgh during the past week foot up to 25,000 tons, 
and buyers for as much more are awaiting 
acceptances. Western markets are very active, 
The builders of agricultural implements have 
made a raid on manufacturers for more material, 
and the higher prices named offer no discourage- 
ment. Railroad demands will continue to be the 
leading feature, and each week brings out orders 
for engines, cars, rails, track supplies, and shop 
equipments. The machine shops are overcrowded, 
and more work awaits acceptance than has been 
placed. One estimate gives fifty million dollars 
as the sum being spent in rolling mill improve- 
ments, and it is perhaps no stretch of facts to 
say that much is being spent on machine shop 
capacity, As to pigiron, there continues to be 
well-founded squamendnn that the production 
will not be equal to the early summer orders, 
Two large blast furnaces are projected in Alabama, 
and similar enterprises are contemplated in other 
pig iron locations. The outlook is for a business 
oe proportions in all lines of iron and 








CANADIAN RatLways. —The number of miles of 
railways in operation in Canada for the year 1898, 
according to the annual report of the Minister of 
Railways, just issued, was 16,718. Of this number, 
16,622 miles were laid with steel rails, of which 
533 miles was double track. There are altogether 
16,870 miles of railway completed. 


TRADE AND BusINEss ANNOUNCEMENTS,—Mr, 
T. Roland Wollaston, consulting engineer, has 
removed to 29, Corporation-street, Manchester.— 
Messrs. Turner, Hoare, and Co., Elphinstone 
Circle, Bombay, have been appointed sole agents 
for the greater part of India for suspension 
bridges made by Mr. Louis Harper, of Aberdeen, 
—Messrs, Sax, Slatter and Co., Limited, have 
changed their address from 1, Basil-street, Sloane- 
street, to Foresters’ Hall, Clerkenwell, E.C. 


INCORPORATED ASSOCIATION OF MUNICIPAL 
AND County ENGINEERS.—The twenty-seventh 
voluntary pass examination of candidates for 
municipal surveyorships carried out by this 
Association was held at the Institution of Civil 
Engineers, Westminster, by kind permission, on 
Friday and Saturday, the 14th and 15th inst. 
The written portion of the examination occupied 
the first day. The greater portion of the second 
day was devoted to the viva voce test of the 
twenty-eight candidates who presented them- 
selves for the examination. The examiners 
were:—(1) For ‘‘ Engineering,” William Weaver, 
M, Inst, C.E. (2) For “ Building Construction,” 
J. Lobley, M. Inst. C.E. (3) For ‘‘Sanitary 
Science,” J. Lemon, M. Inst. C.E. (4) For 
‘Municipal Law,” J. T. Eayrs, M. Inst. C.E. 
Mr. Lemon was the superintending examiner. 
The twenty-eighth examination wil beheld at the 
Medical lall, Thames Embankment, on the 21st 
and 22nd inst., for which twenty-nine candidates 
have entered. The twenty-ninth examination 
will be held at Liverpool, in the St. George’s 
Hall, on the 6th and 7th of October, 1899, 
Entries must be in the hands of the secretary on 
the 5th September, Full particulars can be 
obtained y; Singgpes. addressed postal wrapper to 
Thomas Cole, secretary, 11, Victoria - street, 


THE PATENT JOURNAL. 
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Patents.” 

Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated” the 
pw av ey ~ address of the communicating party are 





talics. 
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bar Fes J. F. Bennett and W. Appleyard, Shef- 
e 


7208. TREATMENT of ENAMELLED Sxins, J. H. Bath, 
mdon. 
7204. CoIn-FREED ELxctriciry Meters, J. Readman, 
London, 
7205. Enonegs, J. Aylward, Coventry. 
7206. Construction of Bex Hives, W. P. Meadow, 


mdon, 
7207. Burrows, F. S. Robertson and G. E. Ferguson, 
Manchester. 
7208. Maxinc Drawrncs from Mopets, D. Jones, 
Southampton. 
7209. Book Rest, G. H. Kilis, London, 
7210. Heatine Gas Retoreta, J. H. Brearley, Hudders- 


field. 
7211. Evarine Governor, R. R. Taylor, West Hartle- 


pool, 

7212. Kircnen Fenpers, H. Carless and A. Clayton, 
Halifax. 

7218. Compuyep Stop and Reocuratina Vatve, F. J. 
Warren, H. Brecknell, E. M. Munro, and H. I. Rogers, 
Bristol. 

7214. Hee for Boors and Sxoes, F. Hall, Liverpool. 

7215. Lamp Saapk, A. E. Kearsley and H.C. Bowman, 
Manchester. 

7216. Hycromerers, W. H. Pearson, Sheffield. 

7217 Maxine Hor Water Boi.ers, B. G. Smith, 
Halifax 

7218. Apparatus for DistrisutTine INK, F. Payne, 
Halifax. 

7219. Motors, W. J. Crossley and R. D. Hulley, Man- 
chester. 

7220. Motors, W. J. Crossley and J. Atkinson, Man- 
chester. 

7221. Srartina Apparatus for Motors, W. J. Crossley, 
Manchester. 

7222. StosEcotrina Macuines, W. Wilson, jun., 
Glasgow. 

7223. BittiaRD Markinea Boarp, R. T. W. Baird, 
Glasgow. 

7224. Recutatina Tension in Warps, R. de Beal, 
Glasgow. 

7225. Treapte Mrcwanism, J. K. Macdonald 
—(The Singer Manufacturing Company, Un ted 
States.) 

7226. Apparatus for Propucine Boxgs, P. 8. Brown, 
Glasgow. 

7227. Paint, H. M. Cox.—(J. A. Just, United States.) 

7228. System of VenTitatina Sarps, R. Franklin, 
London. 

7229. Errervescent Fruit Powprr, C. F. Gravatt, 
Carshalton, Surrey. 

7230. Winpow Tickets, G. H. Jepson and R. Skinner, 
London. 

7231. Unpersuiret or Bopicr, F. Ryf and L, Baur, 
London. 

7232. AcrTyLeNE Gas Generators, C. Barnett, 
London. 

7233. Savery Pr, F. J. Ryan, London. 

7284. Streve Links, J. H. Pirongs and U. J. Klapka, 
London. 

7235. AIR PROPELLERS WORKED by WareR, C. Vogel, 
London. 

7286. JoURNAL Boxes, H. Wyss, London. 

7287. Mixturgs for Proorine Fasaics, A. Camille, 
London. 

7238. Horsesnogs, A. E. Alexander._(F. W. Hasle- 
hurst, United States. 

7239. InrLatTion of Psgumatic Tires, C. Casman, 
London. 

7240. Steam Kertixs, W. G. Ansell, London. 

7241. Pennoiper, T. B. Jones.—(A. B. Jones, Natal.) 

7242. ADVERTISING Gona and Brit, A. J. Grainger, 
London. 

7243. Supgrugaters, T. Sugden, London. 

7244. Propuction of F.ivorororm, F. Valentiner, 
London. 

7245. Rotary Enoings, L. A. V. Schie, and F. and 
T. J. Bezemer, London. 

7246. Sarety Frames for Bicycies, A. J. Anderson, 
Plymouth. 

7247. Bricks, L. Galecks and J. and P. Lopatin, 
London. 

7248. Mecuanism for Propu.sion of Cyciss, G. B. H. 
Austin, London. 

7249. ContRoLiine Device for Sicut of FirE-aRMs, A. 
H. H. Mahn, London. 

7250. Cycie Brakg, P. O'Hare, London. 

7251. Toot Houper, E. Ferry, London. 

7252 Crusnine Mitts, R. Haddan.—(R. Ellin, United 
States.) 

7258. CuamBrr Ports, T. Hawkins, London. 

7254. Cirncutak Saw Guarp, R. J. Hodges, Dun- 
stable, Beds. 

7255. Glove Treg, W. Godden, London. 

7256. THROTTLE VaLvgs, W. Fewins, London. 

7257. Stackine Riries, A. Milne, London. 

7258. Frictionat Drivine Gear, J. Delin, London. 

7259. Dvygtnc, J. Imray. —(La Société Anonyme des 
Matiéres Colorantes et Produits Chimiques de St. Denis, 
France.) 

7260. Trawt Nets, 8. Ling and W. Robbens, London. 

7261. Broocnes, T. F. Traish, London. 

7262. Hatr-pins, H. Nobis and A. Thissen, London. 

7263. TaxamMETERS, J. Wagner and J. Zuckerbiicker, 
London. 

7264. AERIAL VeniciEs, C. A. Chappell, London. 

7265, Or. Fitters, G. Fisher, Manchester. 

7266. Puenow for ANTISEPTIC Purposgs, T. de Grey 

and F. Roth, London. 

7267. Toot-HoLpgers, J. W. von Pittler and The 

Leipziger-Werkzeug-Maschinen-Fabrik vorm W. v. 

Pittler A -G., London. 

7268. CoInN-FREED APPpARaTus, A. M. Argles, London. 

7269. Connectino Devices, V. Vecchi, London. 

7270. Motor Cars, G. Daimler, London. 

7271. Cootinec Mecuanism for Braxe Discs, G. 

Daimler, London. 

7272. Rattway Carriace Covp.ines, H. 8. Willis, 

London. 

7278. Recorpinc Votes, E. Geoffrion and C. E. 

Belanger, London. 

7274. Stop Motions for Spinnina Macuings, F. Haggas, 

sen., London. 

7275. Packine for Sturrinc-noxes, H. Kirschning and 

F. Altschwager, London. 

7276. MaNuFacTuRE of Marcus, L. Cobbaert, London. 

7277. Mgeasurinc Ex.ectric Currents, H. Aron and 

Aron Electricity Meter, Limited, Liverpool. 

7278. InsrrumENTS for Takina Pictures, H. Howse, 

London. 

7279. Detivertna Given Quantities of Liquip, H. 

Howse, London. 

7280. CoIn-orgRaTING Macuines, H. Howse, London. 

7231. Manuractorge of Wuite Leap, T. F. Wilkins, 

London. 

7282. Newspaper Howper, R. Krampitz, London. 

7283. CLoTHEs Press, A.C. A. Hutton and R. H. Bishop, 





ndon. 
ag Automatic Switcuine System, L. J. M. Dardeau, 
sondon. 

7285. Wuxrets for Moron Venicies, T. Coulthard, 
T. Coulthard; jun., J. H. Toulmin, and W. Norris, 
London, 

7286. Forniturg, J. Hillebrand, London. 
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7287. Srrarnina the Juice of Oranags, C. E. Challis, 


7289. The Hymn Spricez, A. Gilley, Connell, Co. 
Limerick. 
7290. DeveLopinc Apparatus, C. H. Roche, Ton- 
bridge, Kent. 
7291. — for Tonacco Piprs, W. J. Henning, 
mdon. 
7292. Cottar Srirrzner, A. Nicholson and J. Hall, 
anchester. 
7298. Sroprerina Borries, R. M. Russell, Dalry, 


Ayrshire. 
7294. Bucket with Soap Hotper, L. M. Palmer, New- 


port, Mon. 
7295. Hooxs and Evgs, L. M. Burstall, Coventry. 
7296. Means for Consumine Smoxg, O. A. L. Lithander, 
Manchester. 
7297. Winpow Sasues, F. E. Lukin, Wimborne, 


jorse’ 

7298. Compressinc Dressing Boarps, A. Mellcr, 
Hudder-field. 

7299. Cycixs, W. J. Butler, Derby. 

730°. Cycies and other Ventcies, J. Dick, Glasgow. 

bag my Prorector and PrREsERVER, F. McNamee, 
Dublin. 

7302. Esecror for Drop-Down Guns, A. Wliket, 
Birmingham. 

7308. GengraTING Gas, T. H. Lew:s and Lux Syndicate, 
Ltd., London. 

7804. Enoing, A. H. R. Pulman and T. K. Bellis, 
London. 

7305. Makino and Fitting Wagets Toceruer, E. 
Batten, Cardiff. 

7306. Opgninc Cans, A. E. Hadley, Kingston-on- 
Thames, 

7307. Coupttines, W.L B. and E. A. Carter, Kingston- 
on-Thames. 

7308. Game, 8. B. Cope, London. 

7309. Foop Warmer and Nigar Licur, W. Harrison, 
London. 

7310. Gas Generator, S. H. Reynolds and A. Murphy, 
Dublin. 

7311. Sewinac Macutygs for Boots, W. H. Dorman, 
Stafford. 

7312. Boor and Ssor Macuines, W. H. Dorman, 
Stafford. 

7318. Heatina Apparatvs, C. J. Porritt, J. Hopkinson, 
and F. Cox, Manchester. 

7314. Rat Traps, H. Benseler, G. Kahle, T. Henjes, 
and L. Reissner, Glasgow. 

7315. Lixoigum, J. E. and C. 8. Bedford, Leeds. 

7316. Propuctna Musicat Copy, T. B. Sharp, 
Birmingham. 


7318. FIRE-EXTINGUISHING APPARATUS, C. Grayson, 
Bradford. 

7319. Prisms with Cotcurgp Eyepieces, 8. H. Levi, 
London. 

7320. Cinper Sirrers, R. F. Myddelton, Twickenham. 

7821. SeconpaRy Batrery Ptates, W. Gent, 
London. 

7322. WaTcHMEN’s Recorpina CLocks, W. A. Gent, 


London. 

7323. Mow1nc Macuinges, J. Wright, Kingston-on- 
Thames. 

7324. UNpERGARMENTS, S. Unger and M. Leininger, 
Kingston-on-Thames. 

7325. GENERATING ACETYLENE Gas, The Read Holliday 
Acetylene Co., Limited, W. Cardno, and R. Holliday, 
London. 

7326. Execrraic TsetePHony, C. Adams - Randall, 
London. 

7327. Toy VeLocirgepr, W. Leach, London. 

7328. PLaITInac or WEAVING NEEDLES, A. Banks, Bir- 
mingham. 

7329. Ancnors, F. C. Church, Birmingham. 

7330. Drivinc Gear for MacHInery, 8. Davies, 
London, 

7331. Cycies, S. Davies, London. 

7382. TeLecraPH Boarp, F. Allen, 
Middlesex. 

7333. InsecTion Tupes of Syrincss, A. M. Edelstein, 
London. 

7334. — Bripie and SuspenpeEr, P. E. Shepheard, 

mdon. 

7835. SIGNALLING Apparatus, C. T. Dunham, London. 

7386. Lapet Carriers for Wacons, W. Rigley and M. 
Wolstenholme, London. 

7337. Lockine Rar_way CaRr14GE Doors, A. Behnisch, 
London. 

7338. VARIABLE SpgED Gear, E. Lang, London. 

7339. OPERATING TYPEWRITING MACHINES, E. Trowe, 
London. 

7340. CooLING 
London. 

7341. VeLoctpeve Brake, W. Radford, London. 

7342. SareTy MecHANI=sM for Lamps, A. C. Jones and 
A. Kirby, London. 

7348. Guarp for Printinc Macurngs, H. Harrild and 

J. G. Parkins, London. 

7344. ConTROLLING Suipinc Sasues, A. Johnson, 

London. 

7345. TELEPHONE TRANSMITTERS, C. Adams-Randall, 

London. 

7346. Cire for Supportinc GARMENTS, J. Polke, 

London. 


Hampton, 


Rattway CarriaGes, B. Fuchs, 


7348. Brown Dygsturr, C. D. Abel.—{Actiengesell- 
” sehaft fiir Anilin Fabrikation, Germany.) 

7349, SuLPHURISED Dygsturrs, J. Imray.—(La Société 
Anonyme des Matieves Colorantes et Produits Chimiques 
de St. Denis, France.) 

7350. Carson Droxipge Morors, L. B. White, London. 
7351, Torprné Morors, J. Stewart and Son, Limited, 
and O. O. Domon, London. 

7352. Exptostves, W. Roos, London. 

7353. — for Setr-massacg, H. J. Spratling, 
mdon. 

7354. Dynamometers, G. J. Gibbs, London. 

7355. SHor or Boot Hess, L. A. H. Vanlove, 


ndon. 
7356. Cueckinc Receipts of Mongy, J. R. Layton, 


mndon. 
7357. ConpENsinc Fomegs, W. P. Thompson.—(A4. Fro- 
ment, Italy.) 
7358. Tires, W. P. Thompson.—(/. P. Legrand, 
France.) 


7359. Boxes, J. E. Thornton, Manchester. 

7360. Boxes, J. E. Thornton, Manchester. 

7361. Fett Hats, J. HW. Neave and F. Dehan, 
Manchester. 

7362. Prosecrites for Orpnance, H. 8. Maxim, 
London. 

7363. Automatic Covuptines, T. and I. Cohen, 
London. 

7364. ConTROLLING Suppiy of ELEcTRICAL ENERGY, 
H. Kunkelmann, C. E. Frangois, and C. R. Loubery, 
London. 

7365.  -a/egaan Rotary Movement, C. J. Ridsdale, 
mdon. 

7366. Reoutatinc Fost TremMPERATURE, The Patent 
Aggloment Fuel Syndicate, Ltd., and J. A. A, Yeo, 
London. 

7367. Firg AtarM and Heat Inpicator, J. Dockree, 


mdon. 
7368. Trimmtnc Manges of Horses, A. W. Read, 
London. 
7369. Spanner, J. E. Lewis, London. 
7370. Traction System, H. H. Leigh.—(F. J. Sprague, 
United States.) 
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= Ececrric Sarety Davicr, G. K. B. Elphinstone, 


ndon. 
7372. ACETYLENE CaNDLEsTICKs, W. H. Williams, Bir- 
mingham. 
7373. AN ADVERTISING BELL, J. Limberger, London. 
7374. Apparatus for SrorInG ACETYLENE Gas, H. 
Kinsey, Swansea. 
7375. Ripinc Bregcues and Sappies, G. W. Brown, 


mdon. 
7376. Harrows, H. 8S. Denton, Wolverhampton. 
7877. ArTracHinc Brakes to Cycixes, W. Radford, 
Coventry. 








Westminster, 





mdon. 
7288. Metatuic Lerrers, BE. Lelong and KB. Guilmin, 
Lendon, 





7878. Siiver Cans, R. and G. W. Hargreaves, 
Halifax, 


7379. Fastentnc CarriaGE Doors, C. W. Tonks, Wol- 
verhampton. 

7380. Dost Excitupgers for Winpows, A. C. Allen, 
Glasgow. 

7381. Sgatine Casks-when Empty, W. Platten, Shef- 
field. 


7382. Sroppsrs, T. Shaw, Sheffiell. 
7388. Corn-IN-THE-sLoT CaBinet, F. Ford, Southsea, 
Han 


ts. 
7384. Frost Suogs for Horsgs, W. H. Morgan, jun., 
Card 


7385. Toy Tops, 8. E. Phillips, Birmingham. 

7386. Sitegve Links, F. R. Baker, Birmiogham. 

7387. Mate Attire, J. E. Surridge, Barcombe, near 
Lewes, Sussex. 

7388. Castinc Macutngs, M. Hirschensohn, Paris. 

7389. Brake for Raitway Wacons, F. W. C. Hawker, 

lington. 

7390. Osraintne Motive Powgr, A. W. Brightmore, 
Knighton, Radnorshire. 

7391. Mixtneo Batrer for Sponce Cakes, J. Hunt, 
Keighley. 

7392. Vent Pecos for Beer Casxs, W. Smethurst and 
E. Knowles, Manchester. 

7398. INTERNAL CompusTion Enornes, R. F. Hall, Bir- 


mingham. 

7394. TurRNnTaBLE for OveRHEAD TRAM Lungs, T. 
Winter, J. Howarth, and R. Ryden, Blackburn. 

7395. Hone Switcw for OverneaD Team Lines, T. 
Winter, J. Howarth, and R. Ryden, Blackburn. 

7396. Carriace for Conveyinc Weavers, T. Winter, 
J. Howarth, and R. Ryden, Blackburn. 

7397. SetF-cLosinc Boat Prue, H. E. and F. C. H. 
Finn, Isleworth, Middlesex. 

7398. InoninG Macutngs, J. Ritchie, Glasgow. 

7399. Uscouptinc Rattway Trucks, J. T. Fenwicx 
and A. Mau, Newcastle-upon-Tyne. 

7400. Lamps for BuRNING ACETYLENE Gas, A. P 
Andersen, Southampton. 

7401. Fixtinac Winpow Bunps, J. C. Ferguson 
Carlisle. 

7402. Cireansinc Stark Freres, K. T. Sutherland, 
Manchester. 

7403. CLganinc Winpows, H. A. Hawkin, London. 

7404. HAND-CALENDERING Macuryes, J. Appleyard, 
Bradford. 

7405. Couptine for Rartway Carriacer, R. and H. B. 
Walker, Manchester. 

7406. Recepractes for Domestic Rerosg, A. Barr, 
Glasgow. 

7407. Appiiances for Savina Lire, R. J. Stephens, 
London. 

7408. Numwaus for Sappugs, 8. J. Harwood, London. 

7409. Toe C. 8. Curr and Suarrt Stvp, G. R. Davie, 
Leamington Spa. 

7410. AscerTaInine the Weicut in Sxuip Loapino, 
W. Kelchon and J. Mason, Bury. 

7411. GgocrapHicaL Mopgts, W. W. Cheshire, Bir- 
mingham. 

7412. Sranps for Toncugs, A. E. Peacock London. 

7413. Tires for the Wueers of Cyrcies, E. L. Harra- 
way, London. 

7414. Puriryine Spirits of Wrz, H. von Dorp.—(/. B. 
Morris, Cupe Colony ) 

7415. ELrecrricaL Cooxine Apparatus, J. B. and M. 
Cary, London. , 

7416. E.ecrriciry Meters, G. Hookham, London. 

7417. _— Rest for Cycirs, J. A. N. Esche, Liver- 
pool. 

7418. Botter Furnacks, E. Bennis, Liverpool. 

7419. ATTACHMENT for THRASHING Macurngs, J. and 
Hogarth, London. 

7420. ExcavaTinc APPARATUS, Sir J. B. Stone, Knight, 
London. 

7421. CHRomoGRAPHIC Printina, M. D. von Rudomo- 
toff aod E. A. Ewdokimoff, London. 

7422. REFLECTIVE OptTicaL Apparatus, A. G. Brookes. 
—(W. Budd van Amringe, United States.) 

7423. Brakes for Bicycixs, C. H. Shacklock, Wolver- 


ampton. 

7424. Hinczp Vatves, C. A. Hall, Richmond, 
Surrey. 

7425. CoIN-FREED Apparatus, A. J. Boult.—(G. M. 
Pyeifer, Germany.) 

7426. Stop Cocks for O1rcans, Anglo - American 
Oil Company, Limited. —(Z. Bettenant et Cie., 
France.) 

7427. TRaNsFoRMER for ELectric CuRRENT, J. Imray. 
—(La Société Anonyme pour la Transmission de la 
Force par L’Electricité, France.) 

7428. CorE Drawino Mortise CuiseL, A. Summers, 
London. 

7429. Fire-gscapss, F. W. Zimer. London. 

7430. Expansion SLipE VaLvE Gaar, O. M. Hofwolt, 
London. 

7431. Propuctnc Muttipte Picturss, J. Szczepanik, 
London. 

7432. Knives, C. R. A. Edmonds, London. 

7433. Garrers for GENTLEMEN’s WzarR, W. R. Watts, 
London. 

74384. KitcHEN Ranoks and Sroves, A. P. Florence, 
London. 

7435. Pwgumatic Boat Bett, W. Pett, Exeter. 

7436. OBTAINING PERSPECTIVE DRAWINGS, C. von Ziegler, 
London. 

7437. — H. H. Lake.—( Professor B. Giampietro, 
Italy. 

7438. MANUFACTURING PapEeR Pop, A. von Feszty, 
London. 

7439. Bust Improver, H. H. Lake.—(Société P. D. 
Marlin and Co., France.) 

7440. Fixtnc Pixies to the ForrsHore, E. Case, 

ndon. 

7441. Srop Mortons for Looms, F. and R. Pick, 
London. 

7442. Fryinc Macuines, D. M. Bowyer-Smyth, 

ndon. 

7443. Apparatus for Mrx1noc Air and Gas, E. Fiiller, 
London. 

7444, Fiturne Borrtes, J. Jackson, D. F. Logan, and 
W. Meiklejohn, Loudon. 

7445. Switcues, P. Hamilton, London. 

7446. Apparatos for Currine Ivory, C. Triiger, 
London. 

7447. Botrie, A. W. Cope, London. 
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7448. Sricinc Macutng, W. A. Craig, London. 
7449. BaRREL Heaps, J. Kane, Kingston-on-Thames. 
7450. CycLte Tracks, 8S. B. Dickinson, Kingstoa-on- 


es. 
7451. Formina Grooves in Tunes, H. Nevill, South- 


ampton. 
7452. Bracket for Winpow-BLIND RoLiers, G. Benson, 
ndon. 
7453. UmBrE Las, J. Cross, Cumberland. 
7454. Derrick Swincinec Gear, W. H. Wise, West 
Hartlepool. 
7455. ATTACHING GalTERS to BREECHES, R. Harris, 
erick. 
7456. SHirtinc Tramway Pornts, W. A. M. William- 
son, Greenock. 
7457. Fitter Presszs, J. Critchlow, Stoke-on-Trent. 
7458. Knittinc Macuines, Bb. Wood and H. Mann, 
Nottingham. 
7459. CrrcuLaR Kwyitrinc Macuines, H. A. Bettney 
and C, W. Hammersley, Nottingham. 
7460. ARTICLEs of FuRNITURE, J. Robertson, Glasgow. 
7461. Burnisuine the Epcss of Harness, M. H. Pear- 
son, Leicester. 
7462. Steam Generators, W. Ambler, Bradford. 
7463. Puriryine Soap Sups, W. Ambler, Bradford. 
7464. Rows and Trrgs of WHEELS, J. W. Blakey and G. 
H. Miller, Braiford. 
7465. CaRBoNaTE of IRon, C. Hoy, Dundee. 
7466. ExLecrricaL Swirtca, T. D. Dundas, London. 
7467. WirE Roper Cuips, G. P. Lewis and G. Ross, 
London. 
7468. Pirg Pirers, A. G. Bayles, L. D. de Saussure, 
and T. Herron, New York. 
7469. Batt and Rotter Bearrnas, J. Waterbury and 
H. Geiger, New York. 





7470, Svninogs, L. M. Geer, New York. 
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7471. Ectecrrmicat Apparatus, A. Jack, Motherwell. 
7472. PREPAYMENT Gas Meters, W. Cowan, London. 
7473. Appliance for Fixtore to Hanpie-nar, F. Hart 
. Plant, Wolverhampton. 

7474. Coat Gas Scruppeas, G. E. Stevensan, Bir- 
mingham. 

7475. TuRKIsH Towgts, G. Mack, Pendlebury, near 
Manchester. 

7476. SIGNALLING on Rartways, J. W. Lawson, Leeds. 

. Trap for Catcuinc ANIMALS, A. Winser, Bristol. 

. INCANDESCENT Gas Burners, D. de Ybarrondo, 

iverpool. 

Srconpary Barreriges, P. M. Justice. — (The 
Preiss Blectrie Storage Syndicate, Limited, South 
Australia.) 

7480. Propucine Sgatskry, C. A. Zschoche, London. 

7481. Carsonic Acrp Gas Encorngs, G. 8S. Dobrashion, 
London. 

7482. Agronavtics, J. Munro, Croydon. 

7-83. Caarn Gear Wueets, F. R. Wade and F. W. 
Dalton, London, 

7484. Frre Avarm, J. M. Bell, London. 

7485. Rotary Enarngs, C. Griffin, London. 

7486. Hyprautic Enotng and Pump, E. H. Weather- 
head, London. 

7487. Construction of Nuts, C. A. Allison. —( The 
National Elastic Nut Company, United States.) 

7488. Music Rests, J. Meiklejohn, Leytonstone. 

7489. Kitns for the MANoracTURE of Cement, B. 
Liban, London. 

7490. Horstrna Mecuanism, C. W. Hunt, London. 

7491. Brusaes, B. J. P. Roberts, London. 

7492. Evastic Tires for Cycie3, W. Wagner, London. 

7493. LowgerRine Boats, A. Blowey, London. 

7494. ELECTRICALLY-CONTROLLED VALVE Gear, A. J. 
Boult.—(D. W. Payne, United States.) 

7495. WEIGHING and PRICE-INDICATING APPARATUS, A. 
J. Bouit.—{The Computing Scale Company, United 
States.) 

7496. Drr&cT-acTING AIR -COMPRESSING 
Brotherhood, London. 

7497. Cuarrs for Inrants, M. E. Garrad, London. 

7498. Stoppers for Borries, F. Hughes, London. 

7499. Points for PLovens, W. H. and R. H. Sleep, 











Enarng, P. 


London. 

7500. Knives and Forks, &c., L. von Jaraczewski, 
London. 

7501. Devices for ImpRovine Eyesicat, B. F. Stephens, 
London. 


7502. Meruop of Puriryinc ALumiINivum, W. H. Hyatt, 
London. 
7503. Removine SuHests of Paper from Pixgs, I. Orloff, 


London. 


7504. NON-REFILLABLE BortTies, T. P. Greenhow, 
London. 
7505. Avromatic Gas-LicuTerR, H. Birkbeck.—(The 


Peerless Gas-lighter Company, W. Stern, and M. Sonnes- 
chein, United States.) 

7506. Letrer Fires, A. Hirschl.—(J. Stera, Austria- 
Hungary.) 

7507. Yeast, P. A. J. Head, London. 

7508. Coatinc Mrtat Conpuctors with Grass, V. I. 
Feeny.—(Allegemeine Hlektricitiis - Gesellschayt, Ger- 
many.) 


75090. Inrgrnat Compustion Enaring, E. Guerrier, 
London. 

7510. GRAIN-SEPARATING Apparatus, D. B. Redler, 
London. 


7511. ADVERTISING ApPpaRaTus, T. Hansen, London. 

7512. WaGon-CoUPLING APPARATUS, T. A. Brockelbank, 
London. 

7513. Brake Mecuanism, A. P. Morrow and H. H. 
Fulton, London. 

7514. Tupgs, O. Williams, London. 

7515. Nirric and Sutpavric Acips, A. McDougall, 
London. 

7516. Sewrnc Macuings, H. Nederman, Lordon. 


7517. SPRINKLING Botrites or F asks, O. Hirsch, 
London 

7518. Feeoinc Trovens for Povirry, I. Stainer, 
London. 


7519. AERATION of Liquips, A#rators, Limited, and K. 
S. Murray, London. 

7520. AppaRATUS for SHapinc Stone, F. M. McSarty, 
London. 

7521. Games, A. J. Boult.—(M. von Hirschberg, Ger- 
many.) 

7522. Workrnc Harp Surraces, C. A. V. Hiillgren, 
London. 

7523. Curps for Ececrric Lamp Saapgs, E. Dunand, 
London. 

7524. Propuctinc New Derivatives, H. E. Newton.— 

(The Farlenfabriken vormals Friedrich Bayer and Co., 
rermany.) 

. TELEGRAPHIC TRANSMITTING ARRANGEMENTS, A. 
Muirhead, London. 

7526. Furnaces HeaTep by Gas, E. Derval, London. 

7527. THERMO-ELECTRIC Batrerizs, J. Matthias, 
London. 

7528. Rotary Enoines, E. H. Montgomery, London. 

7529. LEATHER-CHANNELING Macuines, W. Lawes, 
Londen. 

7530. Topacco Pipes, W. H. Wheatley.{la Société 
Elie et A. Perrin, France.) 

7581. Freepers for BomLer Furnaces, D. B. Devore, 
London. 

7532. SYPHON-BOTTLE Heap, A. Welling and L. Fritz, 
London. 

7533. Mitirary Brivar, F. Mulbach, London. 

7534. Screw PrRopetuers, H. F. Smyth, London. 
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7535. Dark Sime with Carriaces, W. Harrison, 
ford. 
7536. Tramcar Seat, 8S. Butterfield and J. Drake, 


Bradford. 

7587. Pacxrse Vatves, W. anc. T. D. Bayliff and B. 
Draper, Liverpool. 

7538. Testinc MaTERIALs, G. Cussons and J. Eagies, 
Salford. 

7539. ACETYLENE Gas Lamps, G. A. Moore, Liver- 

ol. 

z5h0. Syrens, J. Steven and T. Burt, Glasgow. 

7541. Brick Presses, J. Thornton, Bradford. 

7542. Devices for Supportine Sacks, 8. Glover, St. 
Helen's. 

7543. Ketrie Lin, J. Whiteley, Sheffield 

7544. Francinc Mera Ptates, F. G. 
Swindon, Wiits. 

7545. Rartway Wacon Covup.ines, G. J. Bellingham, 
London. 

7546. Gotr CLuss, J. W. Hartley, Stone, Staffs. 

7547. Marine SIGNALLING AppraRATvus, J. T. Pearson, 
Burnley. 

7548. Compressep AiR Motor, Z. W. Baugh and D. 
Roper, Birmingham. 


: Wright, New 


7549. Coupitnos, F. B. Tussaud and E. Carter, 
London. 

7550. Lock for Wrnpows, &c., J. R. Cantley, 
Glasgow. 

7551. Cycie Stanp3, J., F., and J. H. Riddiough, 


Keighley. 
7552. Macuinery for Makinec Biscuits, A. Pouey, 
Glasgow. 
7553. Stick and Umpretta Hanpies, B. Turner, 
sall 


Walsall. 

7594. Daarver, W. L. and G. H. Barstow, Ferrybridge, 
Yorks. 

7555. CuHaptet Fixer, A. G, Hugill and W. H. M. 
Berthon, London. 

7556. AUTOMATIC ACETYLENE Gas GENERATOR, C. Percy, 
Alnwick. 

7557. Groovine Piiaste Mareriats, P. Phorson, J. 
Marr, and the Sunderland Forge and Engineering 
Company, Limited, Newcastle-on-Tyne. 

7558. ConTROLLING Horskgs, W. Robson, Newcastle-on- 


Tyne. 
7559. AgriaL CapLeways, W. H. Telford, Newcastle- 


on-Tyne. 

7560. Wrrrinc Mecuanism of Looms, W. Rodger, 
Glasgow. 

7561. Cuimvey Pots, J. Morgan and D. Jeremiah, 


London. 


7562. Bucxies, &e., H. Bartz and P. Lorenz, 
London. 

7563. Burrons, C. Taragola, London. 

7564. Avromatic CHARGING of FuRNAcEs, E. Dubreucq, 
London. 

7565. Largis, A. Tuck.—(J. Lebhar and Co., United 
States.) 

7566. Segep Reavu.ators for Enoings, A. Bauer, 
Halifax. 

7567. VaLvE for Carson Reservoirs, P. Kegel, Man- 
chester. 

7568. Drawrina-uP Motion of Twiners, J. Hargreaves, 
Manchester. 

7569. CLRANSING CLOTHES, Murton and Varley and E. 
O'Hara, Keighley. 

7570. Razors, J. F. O'Rourke, London. 

7571. Rorary Biowgrs, T. W. Green, London. 

7572. Apparatus for Curtine Faprics, F. Segebrecht, 
Berlin. 

7578. Pneumatic Tires for VgeLocipeprs, G. Krohn, 
Berlin. 

7574. Burners, J. B. de Léry and W, A. Armington, 
London. 

7575. Wire Screens for Frower Ports, J. Crabtree, 
Birmingham. 

ee Lamps, F. R. Baker and W. Harrison, Birming- 
nam. 

7577. Exvecrric Traction, A. Ballance and 8. A. Jeffer- 
son, Hull. 

7578. Coverinc for Ourpoor Skats, P, W. Bramwell, 
London. 

7579. DistrisutTine Evxctriciry, J. Liddle.—(/. Cloos, 
United States.) 

7580. Swircninc Apparatus, J. Liddle.—(J. Cloos, 
United States.) 

7581. CALENDERING Macutng, A. G. Brookes.-(/. P. 
Dillon and H. C. King, United States.) 

7582. Lastina Macnines for SHoxrs, R. J. Gardiner, 
London. 

7583. SPARK ARRESTER, N. P. Stevensand F. M. Knowles, 
London. 

7584. Switcues, Crompton and Co., Ltd., and H. W. 
W. Dix, London. 

7585. Unicycigs, 8. G. Brown, Bournemouth. 

7586. Pitre Fasrics, R. N. W. Smith, Glasgow. 

. Stups, D. Macdonald, Glasgow. 

7588. FirrE Briper for Furnaces, W. H. and 8. H. 
Baker, London. 

7589. Evectric Lamps, J. A. Fleming, London. 

7590. Courtine for RarLway Trucks, H. G. Atkins, 
London. 

7591. CoLtourinc Matrers, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany ) 

7592. Tarcets, W. D. Trick, London. 

7593. Hoppus, H. Bassett, Kingston-on-Thames. 

7594. PHonocrapns, A. 8. Bowley, London. 

7595. Swircninc Tramcars, A. Donig and M. Kuller, 
London. 

7596. ATTACHING ScyTHE BLapes to Po.gs, J. Hepple, 
London. 

7597. Faciuiratinc Payment of Monry, T. Townend, 
London. 

7598, PressuRE Reoutatine Va.Lvgs, W. Boby and C. 
B. Wigg, London. 

7599. Movements for Ciocks, A. J. Boult.—(@. Dana- 
sino and Co., /taly.) 

7600. IRoninc TaBLE, A. Brendel, London. 

7601. GLoves, A. R. Steinhilber, London. 

7602. ProsecTILes, M. C. Lisle and F. A. Simonds, 
London. 

7603. Castinc Merats, A. L. Walker, London. 

7604. Bicycies, W. C. Brandenburg, London. 

7605. AuTomoBILEs, 8S. Y. Heebner, London. 

7606. Laprgs’ Dress Bopice Liyinos, M. H. Christie, 
London. 

7607. Savinc Waste Gotp-Lear, H. H. Lake.(F. H. 
Lewis, United Statea. 

7608. Batt Castors, W. W. Bostwick, London. 

7609. Leaves for Books, W. A. Vawter, London. 

7610. — for Fotpinc Paper, ©. H. Stoelting, 

mdon. 

7611. PHotogRaPHic DxeveLopine Trays, A. B. Shep- 
pard and J. P. Leech, London. 

7612. Szparatina Vapours, J. R. Whiting and W. A. 
Lawrence, London. 

7613. BicycLe Prpat, R. B. Garcia and C. F. Kabisch, 









mdon. 

7614. Sarety Apparatus for Lirts, G. Fox and G. 8. 
Wright, London. 

7615. Wrappinc MacuHines, H. E. Newton.—(R. Hoe, 
United States.) 

7616. DgcoraTInG PorcELaIN, The Worcester Royal 
Porcelain Company, Limited, and 8S. Ranford, 
London. 

7. Bep Frames, M. A. Furness and M. J. Ellis, 
London. 

7618. Ergcrricat Apparatus, C. D. Abel.—(La Société 
Anonyme pour la Transmission de la Force par l'Elec- 
tricite, France ) 

7619. Tusss, J. Rowe, London. 

7620. Cartripcsgs, F. K. Young, London. 

7621. Drivinc Gear, C. P. Crutchfield and J. I. Pit- 
man, London. 

7622. Wkavinc CHENILLE Fasrics, H. Hardwick, 
London. 

7623. Enatnes, E. Seymour, London. 

7624. GramopHong, E. Edwards._(L. H. Ludwig and 
EB. Pfefferkorn, Germany.) 

7625. Apparatus for FILTERING Bezr, D. Wickham, 


mdon. 
7626. Enaryges, B. Willcox.—(A. Woly, jun., and Co., 
Germany.) 
7627. Rerminc Petroteum, R. Haddan.(F. Berg, 
United States.) 
7628. Gas BurRNER, W. H, Wheatiey.—(W. H. Jordan, 
United States.) 
7629. Couptines, C. A. Hunter and J. Crabtree, 
London. 
7630. appa Paper from Cutters, R. J. Rousay, 
ndon. 
7681. aaa Tues, W. R. Mudd and T. 8S. Shouler, 
ndaon. 
7632. ee AGAINST Snow, W. Brandt, Liver- 


pool. 

7683. FASTENING MeTAL Sugets on Bars, W. Brandt, 
Liverpool. 

7634. Sreerinc Gear for VessErs, J. M. Lovold 
London. 

7635. Captive Battoons, A. Riedinger, Liverpool. 

7636. WaTERTUBE Bor.ers, D. Enock, Manchester. 

7687. CarTRIpGE Casg, G. Watkins, London. 

7638. Burrer Stops, E. Honey.—(H. J. Smith, Cape 
Colony.) 

7639. Motor Roap Veuicigs, A. M. Clark.—(La Société 
Anonyme des Voiturettes Automobiles France.) 

7640. Szats for Reparrinc Winpows, H. Gorton, 
London. 

7641. Hertzian WavE TeLecrapny, P. H. Cole and B. 
Cohen, London. 

— ARITHMETICAL TABLES, A. J. Boult.—(G. Rosso, 
taly.) 

7643. Motor Venicuzs, M. Loir, London. 

7644. Gas Burners, C. Boulot, London. 

7645. LuBricators, B. and H. Lee, London. 

7646. Supportine the Frames of Venicizs, C. L. 
Merkel and A. Goldsmith, London. ‘ 

7647. Concert ZiTHER, F. Peterman, London. 

7648. ATTacHING EygeLeT Hoxgs to Boots, T. 8. Hill, 
London. 

7649. JackET or Covertne for Botties, C. Cox, 

mdon. 

7650. Sockets for Evecrric Licut Firrines, H. A. 
Knight, London. 

7651. Evastic Naves for VeHicLe WHEELS, La Société 
Ballin et Cie., London. 

7652. Vatve for WaTgeR-cas APPARATUS, M. Eissler and 
H. Strache, London. 

7658. CHANGE VaLve for WaTrR-cas GENERATORS, M. 
Eissler and H. Strache, London. 

7654, Startinc Evectro-motors, W. Du Bois Duddell, 
London. 

7655. AUTOMATIC APPARATUS for PRESENTING to VIEW 





PHoTooraPHic Strpes, L. J. E. Colardeau and J. 
Bichard, London, 





7656. E.ecrric Current Couiiecrors, R. E. Carroll, 
London. 

7657. Sink Brusu and Rerusgk Remover, H. 8. Eck- 
worth, London. 

7658. Apparatus for Makina Cuarts, E, N, Moyer, 
London. 

7659. Hotpinc and Exuiaitina Carps, K. Klotz, 
Berlin. 

7€60. P1axo Bracket Sconces for Canpixs, U. Leigh, 
London. 

7661 Lock and Key of Suart, G. Gotthardt, Dortmund, 
Germany. 
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76.2. Devices for Startinc Macuatnery, D. Noble, 
London. 

7683. Seats of Carrs, J. W. Mumby and F, W. Holt, 
Halifax. 

7664, SQuvarRg-Jornina) Apparatus, H. Gerold, 

gow. 

7665. Pepestat for @ramopHones, W. J. Collins, 
Glasgow. 

7666. BicycLe Suprort, H. F. Lowe, Keighley. 

7667. SypHonic Apparatus, S. H. A Harrogate. 

7é6c8, Toy, T. Howard and B, Dearille, Nottingham. 

7669. ANTI-BALLOONING PLATEs for DouBLING MACHANES, 
Dobson and Barlow, Limited, and T. H. Rushton, 
Manchester. 

7670. SappLe Pivtars for Cycigs, H. Nevill, South- 
ampton. 


— ForNace Valves, R. Robson, Newcastle-on- 
e. 

7672. Mupevarp for Cycte Waerts, C. H. Currie, 
Liverpool. 


7678. Trave_uine Licnur Scorportina Devices, C. 


Davidson, Manchester, 


(674. Encrsgs, W. E. Heys.—(/. J. Heilmann, 
France.) 
7675. TRANSMITTING Motion, L. Dobinson and R. 


Williamson, Leeds. 
7676. Tin CaN-oPENING Apparatus, H. Limmack, 
Liverpool. 
a ae Warer-ticHt Doors, R. Macgregor, 
uu. 
7678. Orntment for Horsgs, M. Matthews, Cullomp- 
ton, Devon. 


7679. Letter and Document Fiies, B. Wechsler, 
mdon. 
7680. Vo.trometers, C. H. Offord and A. C. Barfield, 
London. 
7681. ACETYLENE Lamps for Cycigs, A. C. Davison, 
London. 
7€82. Propreinc ANIMATED Pictures, E. Malke, 
London. 
7683. Sreerine Locks for Bicyces, R. T. Gillibrand, 
Manchester 


7684. Extractina Dust from Cnoppep Hay, W. Gibson, 
London. 

7685 Locks, F. Jones, J. S. Foster, and W. H. Appleby, 
Birmingham. 

7686. Veuic.es, S. McCall, Kilmarnock. 

7687. Savina Lire at Sea, F, Watts and F. Willmott, 
Ilford. 

7688. SMALL- ARM TRIGGER MECHANISM, G. 
London. 

7689. Sapp_e Brakg, P. Carré, London. 

7600. Wuetstonges, H. Birkbeck.—(/J. D. Simmons, 
United States.) 

7691. SrgREOTYPING Process, A. Kraus, London. 

7692. Starr-rop Eves, J. W. Nelson, J. Jackson, and 
Birch, London, 

7698. b yaaa Sasues, W. |. Belcham and J. Gush, 

mdon. 

7694. Gas Cooxers, J. L. Rust and J. Lewis, London. 

7695. SrENCILLING AppaRatTvus, G. Rowe, E. Thomas, 
and D. John, London. 

7696. Hanpuss for PLangs, J. H. Webb, London. 

7697. Brackets for Mrrrors, A. W. Cutler and L. D. 
Hyland, London. 

7698. OrnpNANCE, H. V. Simpson, London. 

7699. Fitters, A. E. Krause, London. 

7700. Butron-MaKING Macuing, W. Caron, London. 

7701. Two-MANUAL ORGAN-PIANOFORTE, J. E. Minns, 
London. 

7702. DouBLE-PIstoN Twin Motor, W. von Oechel- 
haeuser, Liverpool. 

7708.  ssrapacaaaciaas of Bring, &c., C. C. Moore, Liver- 
pool. 

7704. ORrTHOCHLOROPHENOL, J. ©. O'Brien.—(M. 
Hazard-Flamand, France.) 

7705. SHEET-DELIVERY MgcHANISM for PRINTING Ma- 
cHings, R. B. Furnival, Manchester. 

7706. ENGRAVING of CALICO-PRINTING ROLLERS, J. 
Spencer, Manchester. 

7707. Metatcic Fittixcs of Letrer Fites, W. West 
and J. W. Letten, Birmingham. 

7708. Biur ANTHRAQUINONE Dyegsturrs, H. E. 
Newton.(The Farbeniabriken ‘vormals Friedrich 
Bayer and Co., Germany.) 

7709. New Dygsturrs, H. E. Newton.—(The Farben- 
Sabriken vormals Friedrich Bayer and Co., Germany.) 
7710. Derectinc the FRaupDULENt RE-FrILLING of 

Borttes, G. E. Butler, London. 
7711. Vermin Trap, F. W. Allen, London. 
7712. Construction of Gun Carriaces, W. H. Wright, 


Ross, 


London, 
77138. Wiretess TeLecraPHy, W. H. England, 

London. 
7714. gees for Horsszs, B. Plisz and A. A. Waugh, 

mdon, 


7715. Dressinc Casgs, E. A. Grimmer, London. 

716. AckrYLENE Gas GenERaToRS, 8. de Szepezynski, 
London. 

7717. Apparatus for STERILISING PuRPosEs, J. Weck, 
London. 

. Horpine the Lips of STERILISING VEssELs, J. 

Weck, London. 

7719. Lint, C. F. Uterméhlen and The Naamlooze 
Vennootschap Fabriek van Verbandstoffen voorheen 
Utermdéhlen and Co., London. 

7720. Lint, C. F. Uterméhlen and The Naamlooze 
Vennootschap Fabriek van Verbandstoffen voorheen 
Uterméhlen and Co., London. 

7721. Packine SureicaL Dressinas, C. F. Uterméhlen 
and The N: 1 Vv t p Fabriek van 
Verbandstoffen voorheen Uterméhlen and Co., 
London. 

7722. Bansos, J. G. Winder and W. G. Temple, 
London. 

7723, Construction of Furnacgs, J. Terény and B. 
Uhlyarik, London. 

7724. Pocket-HOLDERS for Pencits, F. C. Fisher and 
J. 8. Nichols, London. 

7725. Carriace and Cycize Lamps, &c., A. G. Shortt, 
London. a 

7726. GengeRaTiInc Gaskous Formic ALDEHYDE, L. 
Roberge, London. 

7727. Couptines for Rartway Veuicies, H. H. Lake. 
AH. J. Sundby, Norway.) 

7728. INPREGNATING AIR with HypRocaRBON Vapour, 
J. G. Accles, London. 

7729. Propuction of CoLourEp Picturss, J. Szcze- 
panik, London. 

7730. IMPROVED ADVERTISING Devices, G. C. Fricker, 
London. 

7731. AppLyinc Azo-pyks to Fipre, Société Francaise 
de Couleurs d’Aniline de Pantin and G. Nuth, 
London. 

7782. Cans for Presgrvep Foon, 8. Falk, London. 

77838. Divipina Apparatus for CaRDING Enorngs, C. 
Koenig and The Société Anonyme Célestin Martin, 
London. 

7734. Lamp for Puriryinec Arr, W. Busse, London. 

7735, Hicu-speep Enoines, H. B. and J. 8. Watson 
and T. C. Billetop, London. 

7736. Water Fitters, J. F. von Auenbach, London. 

7787. SHRAPNEL SHELLS, W. G. Armstrong, Whitworth, 
and Co., Limited, and A. G. Hadcock, London. 

7788. Hatr-pins, A. G. Inglis, London. 

7739. Book-mMaRK and Lear Howper, J. E. Roantree, 
Kingston-on-Thames. 





7740, Pickaxk, E. Daly, Kingston-on-Thames. 
7741. Buttpinc Brick, J. ompson, Kingston-on- 
mes, 





SELECTED AMERICAN PATENTS 


From the United States Patent-office Oficial Gacety, 


618,404, Evecrric Pump, C. Bickeneyer, 
—Filed January 22nd, 1898. 
Claimn.—(1) The combination with an electric mote 
provided with vertical field magnet cores, of the jn’ 
cased pumping mechanism driven by said motor. the 
casing being supported by said field magnet cores’ ans 
the piston -rods and armature shaft being ‘ su} 
stantially yarallel, a worm connected wit) the 





Yonkers, MY, 








armature shaft, and « suitably-supported gear whee] 
intermeshing with said worm and connected with 
the piston-rods of the pumping mechanism, sub. 
stantially as set forth. (2) The combination with an 
electric motor of a driving shaft, and « relicf spring 
arranged to act on the armature shaft of the motor 
through said driving shaft, substantially as set forth, 


618,453. Rorary Reciprocatino Enoing, M. PF. 
Coomes and C. Rice, Loviaville, Ky.—Filed February 
Tth, 1893. 

Claim.—(1) The combination of the cylinder, the 
trunnion on which the cylinder is hung, the movable 
collet bearing on the trunnion and having a steam 
and an exhaust chamber, and the ports connecting 
the ends of the cylinder with the steam and exhaust 
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chamber, substantially as described. (2) The com- 
bination of the cylinder, the trunnion on which the 
eylinder is hung, the movable collet valve bearing on 
the trunnion, the steam ports connecting the eads of 
the cylinder and the collet chambers, and the adjust- 
ing lever and notched segment plate, substantially as 
described. 

618,503. Stop anp Waste Cock, /. N. Glauber and J. 
H. Glauter, Cleveland, Ohio.—Filed January 20th, 
1898. 

Claim.—({1) In waste mechanism for water pipes, the 
body and the valve therein having a waste passage, 
and a vent passage in the said body so located as to 
be above the waste outlet whether the body be set 
vertically or horizontally, and having its inner end 
opening into the waste water space, substantially ax 
described. (2) A waste cock constructed to be inter- 
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sitions, and 

so located as to have the inlet 
ther than the waste outlet in either 
ions of the cock, substantially as de- 
'8) A waste cock constructed to be used both 
vertically and Seen as occasion requires, and 
having a vent passage with its inner end higher than 
the inner end of the waste outlet in both positions, 
substantially as described. 


618,642. Drivinc Mecuanism, S. F, Clouser, Nev 
York, N.Y.—Filed April 14th, 1898, 

Claim.—A driving mechanism comprising a chain 
having studs poe | outwardly from the opposite 
sides thereof, and a driving wheel having a pair of 
annular flanges, an annular series of pivots secured to 
said flanges, and a pair of rollers rotatably mounte:l 





on each of the’saidjpivots and projecting a consider- 
able distance beyond the peripheries of the flanges, 
the successive pairs of rollers bein; — to support 
between them on their peripheries the drive-chain 
studs at emp beyond the peripheries of the flanges, 
substantially as set forth. 
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THE NAVAL BOILER OF THE FUTURE. 
No, III. 

the tubes of a water-tube boiler are 
ee bs ‘‘water chambers,” or by headers, it is 
poem though not invariably necessary that doors 
. yen "kind shall be provided—one opposite each 
pe of each tube. A great deal of ingenuity has 
& n expended on the construction of these doors, and 
fe number of devices proposed or in use is considerable. 
Indeed, the essence of not a few patents for water-tube 
poilers lies entirely in the methods provided for giving 
access to the tubes. As we have explained before, this 
‘- not an essay on the construction of boilers; and it is 
cough to say that a rincipal feature to be secured is 
ibe prevention of accident by the failure of bolts, cotters, 
screws, clamps, or other means of keeping the doors in 
jace. It is generally conceded that the aperture 
ral be large enough to admit a tube. Take, for 
the D’Allest boiler, illustrated in our last 


le, 
impression. The stoppers, or doors, opposite the tubes 
must each have a diameter of not less than 3jin. The 


area is 8°3 sq. in. For a pressure of 200 lb. we have a 
stress of 1660 Ib. exerted to blow the door out. If this 
happened, then every soul in the stokehold would be 
killed. In some cases there is a double fastening; in 
others, two, or even more, doors all depend for their 
security on a single bolt common to them all passing 
through the centre of a tripod or clamp, the feet of 
which rest on the doors. So far as we can learn, no fatal 
accidents have occurred, at all events in this country, 
from the blowing out of doors. They constitute, how- 
ever, an objectionable feature in water-tube boilers, 
and itis highly desirable that they should be got rid of 
if possible. Mr. Seaton uses ribbed plates, large enough 
to cover the ends of considerable groups of tubes. We 
venture to think that Mallet’s buckled plates could be 
employed ior this purpose with advantage. 

We now come to the consideration of a very important 

question. We have seen that the water-tube boiler of 
the Navy ought not to have tubes more than, say, 6ft. 
in clear length, and that these ought to be about 4in. in 
diameter outside. Should these tubes be made up with 
water chambers, or with headers? There are certain con- 
structive features easily carried out with the former 
which are very advantageous. Thus, for example, water 
chambers admit of being combined with the steam drum 
in a way which avoids all contracted passages. A glance 
at our illustration of the D’Allest generator will make 
this clear. But it will also be seen at a glance that if it 
were thought expedient to use two drums instead of one, or 
three instead of two, it would be quite easy todo so. On 
the contrary, when headers are used, each must be 
coupled by a short neck of piping to the steam drum. 
There is then a concentrated upward rush of steam and 
water through this which is very liable to set up 
priming; and we think it may be taken as generally true 
that the water chamber boilers will supply drier steam 
than the header boilers. The great objection to the 
chamber system is that it is heavier than the header 
system. The plates must be thick, and the stays close 
together. We do not take account of the doors, because 
they are common to both systems. But, besides this, the 
chambers hold a great deal more water than the headers. 
This is, indeed, much in favour of the system from the 
point of view of making steam, but it is objectionable 
when weight is in question. The objection, however, 
disappears at once if we use but one chamber ; and herein 
lies a paramount advantage of the Niclausse boiler, 
which has but one water chamber divided into two by a 
light diaphragm. We have little hesitation in saying 
that the Niclausse boiler is far superior to the Belleville 
generator; and in this opinion, derived from a consider- 
ation of the details of its construction, the methods of 
its operation, and the results obtained with it in the 
French navy, we are strongly supported by the opinions 
of M. Bertin and of Herr Busley. The former writes, 
“The Niclausse boiler has a promising future before it. 
Up to now, as regards facilities for internal and external 
cleaning, and for the replacement of damaged parts, it is 
incontestably superior to many other types of boilers, 
and has the further advantage that the horizontal space 
occupied by the boiler is very small. As the top drum 
runs parallel with the boiler front, the Niclausse 
boiler can be arranged in battery form, having only 
one main steam and feed pipe for the different 
boilers constituting the battery. This feature simplifies 
the piping and connections, as well as the management 
of the boilers.” Herr Busley, after objecting to certain 
constructive details which render the boiler very expen- 
sive—a matter with which we have at present nothing to 
do, because the price of a boiler for the Navy is quite a 
secondary consideration—goes on, ‘‘On the other hand, 
it can, like the Diirr boiler, stand severe forcing, although 
the lower rows of tubes are then stated to begin to sag 
like Belleville’s, which may, perhaps, be got over by the 
use of Serve tubes. The Niclausse boiler is subject to 
Violent oscillations of pressure when irregularly fired, in 
consequence of its small weight of water; but it can be 
worked like a Scotch boiler without a Belleville feed and 
steam drying arrangements. When these boilers are 
fed with distilled water they do not require any special 
attention ; it is sufficient to blow and scum them once a 
day.” The great objection urged against them by our 
own Admiralty is that they cannot be emptied. The 
tubes, it will be remembered, are simply ‘stuck ’’ into 
the headers. That is to say, each tube is screwed into a 
sleeve, which, being slightly conical, makes a water-tight 
Joint when pe: into a tapered hole. The result is 
that a tube can be taken out and replaced in two minutes. 
So far we have an ideal boiler. But there are certain 
defects which we have now to consider. 

Each header takes eighteen tubes, and is coupled to 
the steam drum above by a neck or throat piece of com- 
paratively small diameter, as will be readily understood. 

ut, small as it is, it has to discharge the double duty 
of an uptake and a down-comer. The feed-water is in- 





jected above the water level against a curved spray plate, 
as shown in the section of a Niclausse steam drum, Fig. 
5, and it will be remembered that the generating tubes 
are supplied with water by internal feeding pipes. The 
water descends in the headers outside the diaphragm 
above referred to. The neck pieces have therefore to 
be divided into two, through one of which the steam 
rises, while the water descends in the other. Both 
passages are contracted, and elaborate fittings have to 
be provided in the steam drum to separate the water 
and the steam. This difficulty might be entirely got 
over by substituting a water chamber for the headers ; 
and we believe that as a result the tubes would stand 
forcing and supply much drier steam than they do now. 
But, in any case, the whole of the arrangements must be 
somewhat crowded because of the use of the internal 
circulating tube, which cannot, in the nature of things, 
give such freedom and amplitude of supply as could be 
obtained if the lower end of the generating tube opened 
into a water chamber. Balancing, then, all that can be 
said in favour of both systems, we think that the 
advantage lies with the water chambers. The header 
system simplifies construction, however, and so much 
may be urged for it that it is worth while to say a little 
more as to the reasons why we regard the water chamber 
as the better of the two. 

Our readers will remember that we laid down in our 
first article, as one of the conditions to be fulfilled, that 
the naval boiler of the future should supply dry, clean 
steam. This no header boiler can do in the full 
sense of the words, because the rising steam must 
drive before it into the steam drum a great deal of 
water; and not only this, but the water is projected up- 
ward into the steam space, and can only be got out of the 
steam by an elaborate arrangement of bafile plates. 
Our readers will find in our last impression a section of 
the steam drum with its bafilers used in the Belleville 
boiler. We know, furthermore, that wire-drawing must 
take place if the steam is to be reasonably dry when it 
reaches the engine. But let us see what Herr Busley has 
to say. ‘The wet steam generated by Belleville boilers 
makes them comparatively ill-adapted for responding to 
an increased call for steam when being sharply fired, 
even under natural draught. It is reported that with 
very active combustion they are always on the verge of 
priming. This is, in general, the same fault Isherwood 
found with Perkins’ boiler, which he refers to insufficient 
water-line area. As soon as the boiler is at all pushed, 
the surface of the water is never at rest, and if priming 
does not immediately set in, at any rate wet steam is 
generated.” Let us extend the argument tothe Niclausse 
boiler, and take, for example, one with eighteen tubes in 
each header. Each tube will have about six square feet 
of heating surface, and should produce, when the boiler 
is forced, on the average, for al] the eighteen tubes, about 
60 lb. of steam per hour. The lower tubes will make 
more, and the higher tubes less steam. For the 
eighteen tubes we have, then, 1080 1b. of steam per hour. 
Ata pressure of 2501b. absolute each pound represents 1°83 
cubic feet. The area of the delivery nozzle which takes 
this into the steam drum will be about six square inches; 
we have then 1080 x 1-83 = 1976°4 cubic feet per hour. 
This gives, in round numbers, 33 cubic feet to be passed 
every minute through the nozzle, which implies that the 
velocity of the steam must be nearly 9ft. per second. It 
is not remarkable that water mixed with this steam 
should be carried upwards, and that there should be a 
very considerable turmoil all along the drum, into each 
foot of the length of which, or thereabouts, a header 
neck opens. If, now, for the header we substitute a water 
chamber 12in. wide at the top, it will be seen that instead 
of an area of 8 square inches for the delivery of the steam, 
we can have an area of 56 square inches. The accom- 
panying sketch, Fig. 4, will serve to explain what we mean. 








STEAM DRUM 


& a 











WATER CHAMBER BOILER 


If the drum runs along the front of the boiler instead of 
across it, the conditions, it will be seen, are yet more 
favourable. So far as we have evidence, a boiler with a 
single chamber need not weigh much more, if anything, 
than a boiler with headers. Thus the D’Allest boilers 
with two water chambers fitted in the Chasseloup Laubat, 
as illustrated in our last impression, with 19,451 square 
feet of heating surface, weigh under steam 361 tons; 
while the Niclausse boilers of the Friant, with headers 
and 23,000 square feet of heating surface, weigh under 
steam 363 tons. There is, therefore, very little to choose 
as to weight between the header and the single 
water-chamber system, the chamber being somewhat 
wider, and holding more water than is now used. 
Since Lochhead took out a patent in 1867 for 
a double water chamber marine tubulous boiler, a 
great many boilers of the kind have been patented and 
made and put to work; and yet, perhaps, it is not too 
much to say that the D’Allest boiler is the only one of 
the type which has attained any measure of success. 


The cause of failure is, we think, not far to seek. One 
paramount defect has been that the tubes have been 
made a great deal too long. The pursuit of heating sur- 
face by men who have shut their eyes to every other 
consideration is answerable for, on the one hand, the 
designing of boilers which could not possibly succeed ; 
and, on the other, for the failure of boilers which would 
have given good results if they had been judiciously pro- 
portioned. It may yet be possible to produce tubes, cold- 
drawn, of a high alloy of steel and nickel, which will not 
suffer distortion. Nothing as matters stand, however, 
is more certain than that water tubes will bend unless 
they are short and thick. The apparent difficulty arises 
that with short tubes the surface is diminished; but let us 
ask ourselves, compared with what is it diminished, and 
the answeris, with the weight of the headers or water cham- 
bers alone, everything else being increased or diminished 
with the length of the tubes. Another reason why this 
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Fig. 5-SECTION OF NICLAUSSE STEAM DRUM 


type of boiler has failed is that no consideration has been 
given to combustion. But this is a point the considera- 
tion of which we must reserve for the moment. 

We may now sum up our general conclusions as 
follows, assuming that the future naval boiler is to be 
of the large water-tube type :— 

(1) It must have tubes not more than 24 diameters 
] 


ong. 

(2) The best diameter for the larger tubes will be 4in.; 
for the smaller tubes 3in. 

(3) The tubes must be made up with either one or two 
water chambers, instead of separate headers and 
“* elements.” 

(4) Steam and waterways must be made of such a 
sufficient size that the velocity of the water and steam 
moving in them shall be small, if possible not more than 
3ft. or 4ft. per second. 








SEA COAST PROTECTION. 
By W. H. WHEELER, M. Inst. C.E, 
No. IV. 

EXAMPLES OF GROYNES.—(Continued.) 
Sr. LEonarps aND HastTInes. 

Between Bexhill and St. Leonards there is a large 
accumulation of shingle due to works which have been 
carried out by the South-Eastern Railway Company for 
the protection of their line. Some years since groynes 
were placed all along this beach, and some of these have 
recently been repaired and heightened. The shingle has 
accumulated in a bank about 20 yards wide, which 
extends up to the railway, the top of which is from 6ft. to 
9ft. above high water of spring tides, there is then a steep 
slope of about 1 in 3, after which the inclination of the 
beach to the end of the shingle, a total distance of 60 yards, 
is lin 9. The greater part of the groyning is now com- 
pletely buried. The shore fronts south by east. The heavy 
gales of the winter do not appear to have affected this 
bank of shingle, the material being evenly distributed all 
along the coast. The groynes are spaced from 80 to 100 
yards apart, and are from 50 to 60 yards in length. They 
incline to the westward, the direction from which the 
supply of shingle comes, at an angle of 115 deg., and rake 
at the rate of lin 9. They are constructed of pitch pine 
piles 9in. square, spaced 4}ft. apart centre to centre, to 
which are spiked din. boards, the waling being Qin. by 
6in. The groynes are supported by pitch pine baulks 
12in. square, placed on the windward side, spaced 34ft. 
apart, and, passing through the boarding, are notched on-to 
a short waling on the lee side bolted to three of the piles. 

Further along the coast at St. Leonards and Hastings 
a sea wall and promenade extends along the frontage a 
distance of three miles. Along the whole sea front of this 
wall there exists an elaborate system of high timber 
groynes of a similar character to those at Brighton 
already described, and at intervals between these about 
ten concrete groynes have been added. These groynes 
are of various lengths, and spaced at varying distances 
averaging about 100 yards apart, and from 50 to 70 yards 
in length. They only extend from half to two-thirds of 
the way to low water at spring tides. The largest are 
from 15ft. to 20ft. in height above the beach. Like 
those at Eastbourne and Bexhill, they slope away from 
the sea wall to the westward at anangle of about 110 deg. 
The general trend of the coast line faces south-south-east. 
At the eastern end a very substantial concrete groyne 
was constructed about thirteen years ago, and extends 
beyond low-water line into a depth of about 3ft. The 
works in connection with this sea wall, and those for pro- 
tecting the sewage works, were described and illustreted 
in THE EnaGInerER of July 14th and 25th, 1893. 

During the last two years works have been going on . 





for the construction of a harbour, and this groyne will 
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form part of its eastern side. At present only part of the 
western wall has been constructed, the end of this next 
the shore being composed of open timber work. The 
construction of these two walls projecting out from the 
shore for a considerable distance has led to the accumu- 
lation of a large bank of shingle, which spreads out from 
the shore for 40 or 50 yards, the top being from 10ft. to 
12ft. above high water, and reaching the top of the sea 
wall. This bank extends westward for about a quarter 
of a mile, but the influence of the projections is felt for 
nearly double this distance, the shingle nearly up to the 
Queen’s Hotel being within a few feet of the top of the 
sea wall, notwithstanding the heavy on-shore gales of this 
winter. 

The result obtained by the erection of high short 
groynes, placed at short intervals, as carried out along 
this frontage generally, cannot be considered as having 
been successful in either accumulating or holding up the 
shingle. The fact that the larger portion of the timber 
of which the groynes are composed is always visible, 
especially after rough weather, shows that the material 
is not disposed to the best advantage, and the fact that 
after on-shore gales the beach is denuded to a very great 
extent, tends to prove that these high groynes are as use- 
less in preventing denudation as in moderating the force 
of the waves, while they are as unsightly as detrimental 
to the use of the beach. 

There appears to be a plentiful supply of shingle, 
which drifts from Beachy Head ; but it is very irregularly 
disposed, the mounds on one side of the groynes being 
from 6ft. to 10ft., and even in some places 15ft. higher on 
one side than on the other. In heavy south-west gales 
the shingle is either piled up in these mounds or else 
completely washed out of the bays. In many of the bays, 
especially at the western end, the beach between the bays 
is nearly bare of shingle, and the surface from 15ft. to 
20ft. below the top of the sea wall. Near the public 
baths the beach is fully 20ft. below the top of the wall, 
and the waves at times during the gales of this winter 
(1898-9) broke against the wall with such force that the 
water was thrown across the promenade and on to the 
road, to such an extent as almost to stop the traflic, and 
near the Queen’s Hotel, where the width of the roadway 
is less, the shingle was thrown against the houses and 
through the windows into the rooms. 

DyMcauRcH. 

For the protection of the low fiat tract of land known 
as Romney Marsh, containing 24,000 acres, the surface 
of which is from 8ft. to 11ft. below the level of high water 


of spring tides, a sea wall extending from New Romney | the lower end is carried as far below low water spring 


to Hythe, a distance of four miles, was constructed by tide as possible, the length varying from 400ft. to 600ft., 


the Romans during the occupation of this country. The | 


top of this bankis 20ft. wide, and from 10ft. to 13ft. above 
high water. The method of protection which has of late 
years been adopted resembles more nearly the Dutch 
system than any other work in this country. 

Previous to the beginning of the present century the 
bank had been protected by huge groynes, or ‘ knocks,” 
consisting of blocks of stone secured between timber piles 
placed at right angles to the coast. Many of these groynes 
divided at the sea end into the shape of the letter Y. 
These groynes were the means of accumulating a large 
amount of shingle at the foot of the bank. In 1803 
Mr. Rennie was called in, and the first attempt was 
made to reduce the works of repair to a system, a sum 
of £56,000 being expended over the part west of Dym- 
church. The slope of the bank was increased from 2 to 
6 to 1, and protected with “arming,” consisting of brush- 
wood secured by hop poles fastened to piles driven into 
the bank. After this the shingle began to disappear from 
the beach, and the ‘‘ arming” was from time to time car- 
ried lower down. Twenty years later the brushwood was 
superseded by blocks of Kentish rag stone. About the 
year 1837 Mr. Elliott was appoimted superintendent or 
‘‘ expenditor ” of the bank, ps o under his direction, with 
the concurrence of Mr. Walker, who had been consulted, 
the protective works assumed very much their present 
form. The whole face of the bank was pitched with 
stone, the lower part being reduced to an average slope 
of 1 in 8 or 9 up to high water, and above this 1 in 6, 
terminating with a curve of 7ft. radius. Timber piles 
were driven into the slope, connected by walings running 
parallel with the bank, placed about 50ft. apart, and 
between these were placed blocks of Kentish rag stones, 
varying in size from 12in. in depth at the foot and top, 
and 15in. in the centre—Fig. 2. As far as practicable 
the stones were bedded in concrete, but at the lower 
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part the cement was washed away before it had 
time to set. This pitching and piling has been gradually 
carried forward as the beach became denuded of shingle 
and sand, until the slope has attained a length of 140ft. 
at the east and 80ft. at the west end. The sea breaks 
against this wall over its entire length, and great difficulty 
has always been experienced in maintaining it, due to the 
scouring away of the foreshore. The greatest damage is 
done by south-east gales, which blow dead on shore; with 








north-west or off-shore winds the beach grows up. The 
western end is protected to a great extent from south- 
west gales by the projection of Dungeness. Even at the 
time the works described above were completed the surf 
sometimes overtopped the new work, although 12ft. above 
ordinary high water spring tides, and it was found that 
the waves sucked out every particle of sand and shingle 
from between the stones. Between 1859-70 the paving 
was extended further down, and a number of faggot 
and oak groynes constructed. Several of these were 
swept away by a storm in 1869, and the groyning being 
neglected, the beach gradually became lowered. Between 
1870-90 low-water mark was advanced 300ft. nearer the 
bank. The depth of water being thus increased the effect 
of the waves became so disastrous as not only to suck out 
the sand and shingle, but also the stone pitching. During 
gales in 1859 18,000 square yards of the pitching was 
destroyed, and between 1870-90 £68,296 was expended 
in defence works. In 1891 40,000 square yards of the 
pitching was destroyed. In the winter of 1893, during a 
series of heavy gales, the bank was so damaged that it 
was estimated by Sir J. Wolfe Barry and Mr. Matthews, 
who were consulted by the Commissioners, that to 
thoroughly restore the injured portion of the bank, ex- 
tending over three-quarters of a mile, and to provide 
forty-three heavy groynes in front of the wall, which they 
advised should be constructed, would cost £40,000. 

On the advice of Mr. Case, A.M.I.C.E., who had been 
appointed engineer of the level in 1890, previous to 
incurring the large expense involved inthe heavy groynes 
recommended, a system was adopted of placing low 
groynes along the beach at right angles to the bank, 
extending from mean high-water level to low water. 
Mr. Case, after a careful study of the conditions of the 
beach, found as the result of experience that the best 
effect could be obtained in accumulating material on 
the beach by means of the groynes, commencing with 
a rake of 1 in 12 at the upper end, and increasing to 1 in 40 
lower down, and towards low water 1 in 70, this being 
the natural inclination of this sand beach. 

Owing to the shingle being trapped at Dungeness the 
supply along this part of the coast is very scanty, the 
material of which the beach is composed consisting prin- 
cipally of coarse sand mixed with some small shingle. 
The substratum of the beach consists of sand and mud 
to an unknown depth. Groynes on this principle were 
accordingly erected, and having been found to answer 
the purpose effectually, several sets have since 1894 
been placed on the beach. The upper end of these 
commences at about the level of mean high water, and 


and are spaced about 300ft. to 500ft. apart. The uprights, 
consisting of two Tin. by 2}in. red fir battens, are spaced 
7ft. 6in. apart, and instead of being driven are bedded in 
concrete. Between these uprights are placed Tin. by 2$in. 
planking in 7ft. 6in. lengths, spiked to the uprights, 
placed horizontally, and stepped to follow the natural 
inclination of the beach. The height at the commence- 
ment did not exceed 2ft. 6in. above the beach, the plank- 
ing being raised as the sand and shingle accumulated, 
and where required the height of the uprights was increased 
by bolting an additional length of battens. For fixing 
the battens holes were sunk in the sand about 3ft. square 
and 4ft. deep, the uprights placed in them, the holes 
being filled with dry cement concrete, well trodden down, 
and covered over with part of the excavated material. 
Groynes 420ft. in length were constructed in this manner, 
at the rate of about one groyne a day. 

The sand and shingle accumulated between these 
groynes at the rate of about 2ft. a year; and in the 
course of three years Mr. Case states that the beach 
became raised in places 8ft. near the front of the embank- 
ment, and that low water was driven 800ft. back. 


HYyTHE. 


Here a sea wall and promenade has been constructed 
extending up to Seabrooke promenade. At the east end 
of this wall a substantial groyne, consisting of timber 
framing and concrete paved with stones, has been con- 
structed. This groyne extends for about 80ft. from the 
wall, and is continued to low water, with planking 
supported by uprights made with railway metals. This 
groyne has been the means of a large accumulation of 
shingle, which reaches to the top of the sea wall at the 
east end, and gradually tails out for nearly the whole 
length of the wall, or, say, 1000 yards, burying all the 
old groynes and leaving a fine level beach for the whole 
length. 

SEABROOKE. 

To the east of Hythe a sea wall and promenade has 
been constructed, for the protection of which a number 
of high groynes have: been run out at short intervals at 
right angles to the wall. These groynes are made with 
planking and railway metals of the same kind as those 
described for Sandgate, Fig. 8. They are spaced about 
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120 yards apart. They have been put down about twelve 
or fifteen years, and have collected a large amount of 
shingle, but it is very irregularly distributed. At the 
west end at the time of my inspection, the shingle had 
accumulated against the sea wall nearly to the top and 
to a depth of 10ft. or 12ft., while at the east end the 
shore was nearly bare, and from 12ft. to 15ft. below the top 
of the wall. During the heavy gales of the previous winter 
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the waves here broke with full force against th 
and falling on to the promenade, had cut uh ee all, 
way and broken down the concrete wall. After po 
shingle accumulates to a great depth on the west end 
the embayment, leaving the groynes nearly bare on th 
east end, the difference in height of the shingle as betw * 
one side of the groyne and the other being upwards of oie 
rendering the beach at high water perfectly useless {,. 
walking, bathing, or other seaside purposes. The ae 
entrapped into these short embayments have considerable 
effect in cutting out the shingle and rolling it from 9 ’ 
side of the bay to the other. ™ 


SANDGATE, 


For the protection of the Sandgate beach groynes were 
at one time constructed near the Fort, but being allowed 
to go to ruin, 10ft. to 12ft. of shingle drifted away east. 
ward, and the beach became denuded down to the clay sub. 
stratum. Fresh groynes were constructed about 1889, 
against which the shingle accumulated to a depth of 5ft, 
near the wall, and an average depth of 3ft. The groynes 
at Hythe and Seabrooke, however, materially affect the 
supply of shingle. These groynes are 200ft. in length 
are made of railway metals, varying in length from 10ft, 
to 18ft., driven about 5ft. to 6ft. into the clay. They were 
driven with a 10 cwt. iron tup ; and onan average four to 
five of the shorter piles, and three of the longer ones, were 
driven ina day. These piles are spaced 5ft. apart, and 
consist of two double-headed old railway metals welded 
together at the bottom and brought to a point. These 
uprights are supported by struts made of railway metals 
fastened by jin. bolts to two short piles driven into the 
beach. Between the piles is placed 3in. horizontal plank. 
ing, fastened to the piles with bolts, Fig. 3. At first 
about four 9in. planks were placed in position, the up. 
rights being made of sufficient length to allow of these 
being added to as the beach grows. In some cases where 
this system has been adopted, and the accumulation of 
the shingle has been considerable, the length of the piles 
has been increased by attaching a second length of railway 
metal by fish-plates, and adding a second strut. The 
groyning is continued all the way to Folkestone. 

FOLKESTONE, 

For the protection of the chalk clitis at Folkestone, 
which were being much wasted by the sea, groynes were 
placed several years ago at intervals of about 120 
to 150 yards, extending from the harbour westward to 
Sandgate. These groynes are about 200ft. long, and 
where they are still uncovered rise from 6ft. to 7ft. above 
the beach, with a drop of from 4ft. to 6ft. from one side 
to the other, so that walking along the beach on the 
west side of the pier, except when the tide is down, is 
entirely prevented. 

The same remarks apply here as to the groynes at 
Brighton, only to a less degree, as to the effect of these 
high, short groynes in the accumulation of the shingle in 
a series of heaps, or mounds, against one side of the 
embayment, instead of in a level strand, and the oscilla. 
tion of the shingle from one end of the embayment to 
the other. 

When the harbour at the east end of the Folkestone 
coast was built, the wall protecting the harbour, which 
extended out from the shore, acted as a groyne and col- 
lected the shingle. As, however, it only extended into 
shallow water, the shingle worked round the end of the 
wall and blocked the harbour entrance to such an extent 
that the fishermen had to cut a channel through the 
shingle at low water, in order to make a passage for their 
boats. The wall was subsequently extended into deeper 
water. The wall has not been carried out at right angles 
to the coast, but has a direction eastwards, and away 
from the line of drift. The consequence was that, 
although the extension led to a further accumulation of 
material, the flood tide striking the wall eddied round 
and cut out the shingle from the beach, and tended to 
drift it towards the entrance. To prevent this a groyne 
was constructed in the angle between the harbour wall 
and the beach, running out at right angles from it. The 
harbour wall has acted as a groyne, and collected a large 
amount of beach, which near the pier is about 500 yards 
wide and 30ft. deep, and this tails off for about half-a- 
mile, all the old groynes having become buried in shingle; 
and there is now a long stretch of level beach, extending 
from the harbour to the pavilion, which is freely made 
use of by the public for bathing and walking, and general 
seaside amusement. A wide road and drive, with plea- 
sure gardens, now exist where formerly the waves used 
to break on the shore. The condition of the beach on 
the east side of the pavilion, as compared with that on 
the west side, shows the advantage of a single groyne in 
collecting shingle and forming a level beach as compared 
with a number of high groynes at short distances apart. 


HeERNE Bay. 


The sea front at this place extends for about a mile, 
and faces north. The promenade is held up by a sea 
wall composed of in. planking, spiked to 12in. square 
piles, and strutted with 12in. baulks placed at an angle of 
45 deg. Running out from this wall at right angles, at 
intervals of from twenty to thirty yards, are wooden 
groynes twenty to twenty-five yards long, composed of 
3in. planking spiked to Tin. by 6in. piles spaced 5ft. apart, 
and placed on alternate sides of the boarding. Shingle has 
accumulated between these groynes throughout the whole 
length, and over the greater part within 2ft. or 3ft. of the 
top of the wall. yi os the centre portion, and to the 
east, there is less shingle, the depth from the top of the 
wall being from 6ft. to 9ft. 

It is difficult to determine where this shingle has come 
from. Its drift is from east to west; immediately to the 
east are the low cliffs of Reculvers, consisting of the 
Thanct Sands, and beyond this towards Margate the clifis 
consist of chalk, with very few flints, and the beach is 
either chalk or sand. There is no accumulation of shingle 
on the beach between Herne Bay and Deal, a distance 0 
between twenty and thirty miles. An application has 
recently been made to the Local Government Board for 
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rmission to borrow £40,000, for the purpose of con- 
structing a concrete sea wall along the Herne Bay 


frontage. 








NEW COUPLED EXPRESS ENGINES ON GREAT 
WESTERN RAILWAY. 
By CHARLES Rous-MARTEN,. 

AtruouGH the Great Western Railway, like the Great 
Northern, has always been famed as a “‘ happy hunting- 
oround ” for express engines of the single-wheeled class, 
it has also had a full share in the development of the 
coupled type for express service. 

In fact, the Great Western was among the pioneers in 
the use of this type for such work. In 1855 Sir Daniel 
_then Mr.—Gooch designed, and Messrs. R. Stephenson 
and Co., of Newcastle, built ten eight-wheeled broad- 
gauge engines, with four-coupled wheels 7ft. in diameter, 
for express duty, and these locomotives, which were 
known as the Abbot or Waverley class, most of them 
being named after Sir Walter Scott’s novels, took 
their share of express running for several years. Only 
ten were built, however. and all were broken up at a 
comparatively early period. 

For the standard gauge several types of 6ft. and 6ft. 6in. 
coupled engines have been constructed for particular 
classes of Great Western express work, but the bulk of 
this work has always been done, as it is at present, by 
single wheelers. The classes represented by Nos. 721 
(6ft.), 806 (6ft. Gin.), and 2202 (6ft. 6in.), are among those 
best known. But ten or twelve years ago Mr. W. Dean 
began that interesting series of modern types which 
may be regarded as culminating for the present in the 
class with which I now deal. Perhaps the engines num- 
bered 3205, &c., may be taken as the prototype of the 
new order, having inside cylinders, coupled driving and 
trailing wheels, double frames, and outside bearings and 
cranks. These have driving wheels of the exceptionally 
small diameter for express work of 5ft., and are intended 
solely for the excessively steep gradients—1 in 40, &¢.— 
of Devon and Cornwall. The cylinders are 17in. by 
20in. Next came the 3220 class, with 6ft. wheels and 
cylinders 18in. by 24in., designed mainly for Severn 
Tunnel and South Wales service. Then intervened a 
departure from the normal design, the 3240 class having 
inside frames and bearings. The coupled wheels were 
6ft. 6in., and the cylinders 17}in. by 24in. But in his 
next engines Mr. Dean reverted to his usual plan of out- 
side cranks and bearings, with double frames, and ever 
since then he has remained faithful to this system. Four 
gigantic coupled express engines were brought out in 1894, 
and were numbered 7, 8, 14, and 16, their names being 
respectively Armstrong, Gooch, Charles Saunders, and 
Brunel. They were described and illustrated in Tux 
ENGINEER, Of November 2nd, 1894. They have sometimes 
been referred to as ‘‘ rebuilds "’ of four engines constructed 
in the later ‘‘ eighties,” which bore the same numbers, 
and had coupled wheels of the same size. But I believe 
that only the wheels and the number plates are in com- 
mon. For theearlier Nos.7 and 8 were stated to be four- 
cylinder tandem compounds, and Nos. 14 and 16 broad- 
gauge convertibles. None of them have bogies. The 
newer engines have much larger boilers, cylinders of the 
enormous size of 20in. by 26in., and leading bogies. They 
have not been multiplied, but they may fairly be cited as 
embodying the germ—a huge one !—of the most modern 
Great Western design. 

For the immediate precursors of the most modern type, 
the engines of the Duke of Cornwall class—which came, 
outin 1895, and of which forty are now at work, chiefly 
in Devon and Cornwall, having superseded the 5ft. class 
—possess the leading feature of the Armstrong design, 
inside cylinders, leading bogie, four wheels coupled, with 
outside cranks and bearings, &c., but with modified 
dimensions, the coupled wheels being 5ft. 6in. instead of 
7ft., and the cylinders 18in. in diameter instead of 20in. 
They also, unlike the others, have extended smoke-boxes, 
a practice which has been followed in the latest type of 
all, those at present under notice, of which the genesis 
has now been traced. 

The new engines, of which twenty have been built, are 
known as the Badminton class. The first ten were 
numbered 3292 to 3301, and were named respectively 
Badminton, Barrington, Blenheim, Bessborough, Cambria, 
Earl Cawdor, Guardsman, Hubbard, Hotspur, and 
Monarch. They have telescopic boilers 11ft. in length, 
the outside diameters being 4ft. 4in. and 4ft. 5in. The 
tubes, of the Serve pattern, are 112 in number, 11ft. 33in. 
in length, and 2}in. in diameter, giving a total tube 
heating surface of 830 square feet. This, however, is of 
course equivalent to a far larger area in the case of the 
ordinary plain tubes. The fire-box is 6ft. 4in. by 4ft., and 
is 5ft. 11,';in. in height. It is of the Belpaire type, and 
affords a heating surface of 121 square feet, bringing up 
the total heating surface to 951 square feet, equivalent, 
as I have already said, toa much larger area under the 
customary arrangement—probably over 1500 square feet. 
The fire-grate area is 18°82 square feet, and the working 
steam pressure is 180 lb. to the square inch. The steam 
ports measure 16in. by 1fin., the exhaust ports 16in. by 
in. The boiler centre is 7ft. 7}in. above rail level. 

_ The driving and trailing wheels, coupled, are 6/t. Sin. 
in diameter; the coupling rods, fluted, 9ft. in length. 

he bogie wheels are 4ft. in diameter. The total 
wheel base is 23ft. 3in. The weight is distributed 
as follows:—Leading bogie wheels, 9 tons 18 cwt.; 
second bogie wheels, 9 tons 18 cwt.; driving wheels, 
17 tons 1 ewt.; trailing wheels, 15 tons 6 cwt.; total 
weight of engine loaded, 52 tons 8 cwt. Total weight 
available for adhesion, 82 tons 7 cwt. Weight of 
tender, 32 tons 10 cwt.; water capacity of tender, 


3000 gallons. Total weight of engine and tender, 
a 13 cwt. Total length of engine and tender, 57it. 
qil.; 


tractive force of a for every lb. of effective 
Pressure in cylinders, 105'3 lb. For the above informa- 
tion as to dimensions I am indebted to the courtesy of 


Mr. Dean, and through the facilities politely accorded 


a 





to me by Mr. T. I. Allen, superintendent of the line, I 
have been enabled to make some trial trips with the new 
engines, of which I am about to give the results. I may 
mention that the engines at present work the following 
trains out of Paddington :—5.30 a.m. newspaper express ; 
9 a.m. Bristol mail; 10.45 a.m. South Wales express, 
and the express trains arriving at Paddington at 2.47, 
4.30, and 6.40 p.m. 

Starting from Paddington with the 10.45 a.m., we had 
seven of the new corridor bogie coaches, the estimated 
gross weight behind tender being 178 tons. The weather 
was fine and calm, and therailsdry. The engine was the 
first built of the class—No. 3292, Badminton. A quiet 
start was made, the driver keeping his engine well in 
hand, so that it took 9} minutes to cover the first 53 miles 
to Ealing, and 17} for the 13} miles to West Drayton. 
But then the speed steadily rose, the next 5} miles to 
Slough occupying only 4 min. 55 sec., and the following 
4 miles to Taplow 3 min. 50 secs. A speed of 60 miles an 
hour was maintained very evenly up the long stretch of 
1 in 13820 to Sonning box, but there was a slight slacken- 
ing through Reading, 36 miles, which was passed in 
39 min. 57 sec. from Paddington. 

Thenceforward an even but somewhat lower pace was 
sustained past Didcot—53 miles, passed in 57 min. 49 sec. 
from London—and up the slightly steeper ascent, 
generally 1 in 660 to 1 in 700, to Swindon, the latter 
station being passed at full speed in 85 min. 56 sec. from 
London, a distance of 77} miles. Then came a smart 
descent of the Wootton Basset bank, when a maximum 
rate of 72°6 miles an hour was reached, this being re- 
peated in the descent of the second gradient of 1 in 100, 
extending through the Box Tunnel, which was threaded 
in 1 min. 52 sec. Bath was reached in 1 h. 58 m. 19 sec. 
from Paddington, the journey being thus done in 
3 min. 41 sec. under booked time. 

Returning by the up South Wales express, due in 
Paddington at 6.40 p.m., the load was heavier by one 
coach, the total weight behind the tender—that is to say, 
exclusive of engine and tender—being 204 tons. The 
engine was one of the same class—in fact, the second 
built, viz., No. 3293, Barrington. The weather was 
exceedingly unfavourable, a strong easterly gale blowing, 
with heavy snow for the first fifty miles, and we had a 
slippery rail throughout. Nevertheless, the engine got 
over the ground with remarkable smartness, the load of 
204 tons being evidently “ child’s play,” even in the teeth 
of such weather. The banks of 1 in 100 through the 
Box Tunnel, and approaching to Wootton Bassett, were 
ascended with the utmost ease, the speed in no case 
falling below 45 miles an hour. Swindon, 29 miles 
48 chains, was passed in 36 min. 7 sec.; Didcot, 53 miles 
61 chains, in 61 min. 47 sec., or in 23 min. 40 sec. from 
Swindon, there having been a perceptible easing down 
after passing the last-named station. In fact, the engine 
took things quite easily all the rest of the way to town, 
the arrival at Paddington being nearly 3 min. in advance 
of booked time, although we had left Bath 13 min. late. 
The engine had thus made up nearly 15 min. on the 
run of 107 miles, with a load of 204 tons behind the 
tender, and in the teeth of a severe north-easterly gale, 
with snow. 

It will, I think, be generally recognised that this 
represents very excellent locomotive work, and I under- 
stand that it simply shows the ordinary performance of 
the new engines. In the present instance the driver had 
nointimation that his running was being specially observed, 
and so he merely worked on his ordinary lines. The 
train was 13 min. late in leaving the last station. He 
picked up that time without the least effort over the 
heaviest part of the road, and then sauntered quietly 
into town nearly three minutes ahead_of time. On both 
the down and up journeys much quicker time could 
have been made, had not this involved unduly early 
arrival. Assuredly Mr. Dean’s new engines can do 
anything that is needed on the Great Western Railway, 
in respect either of speed or of pulling. I append logs of 
the two runs :— 

Locs or Runs, 
Engine No, 3292, Badminton ; load, 178 tons. 


Distance. 
Miles. Chairs 


— ... Paddington... ... ..dep. 10 45 382 
1 22 ... Westbourne Park ... pass 48 39 
Re ccs, TOON eared, del isso Seah de 52 55 
Oe es. ee eee 54 47 
i Se 51 CINE aes. ed, as em gg 55 43 
. Sri SO ae ed ne 56 39 
Bo CR ee occas eo! io 58 35 
FO OG ac. MI oo 26) ices‘ okk wl ligne Oe 
13 18 Went Brayton... nc n'y 2 49 
16 18 WON ie: esac eon ts 5 41 
18 36 Sry tie 7 44 
22 36 TI a es oak ios cee aby ll 34 
24 21 MMNOOAGO is. xk ce 13° 20 
3l 3 J eer 20 12 
36 «(0 Reading el bes! goa sede ga 25 29 
38 53 2. eee 28 51 
41 44 Pangbourne ... sabrr Seasteres 31 17 
44 €6 Cer ee 34 43 
48 37 a ae eS 38 36 
53 9 BOs Sco vas ese, Sect 43 21 
56 42 TR es ase Kes 9p 48 20 
60 32 Wantego ww cs 5s 52 47 
63 71 SO ee ee 56 49 
66 42 Ui rer 59 49 
71 44 Shrivenham... ... ... ... ;, 12 5 19 
77°22 EG ch ee ae 11 28 
82 70 Wootton Bassett... .. 2... 4, 17 28 
87 59 ae ee 22 10 
93 76 Chippenham Ree vispay akan tes 28 19 
98 26 eee 35 «(0 
101 71 *EE AS ee ee oe 38 46 
104 48 ee 41 18 
106 70 DOE ees ices tee arr. 12 43 51 
Engine No. 3293, Barrington ; load, 204 tons. 
Bath Aeon hes ..dep. 4 38 0 
Bathampton .. ... pass 42 10 
|. ae a + 45 36 
Corsham... ... oe 51 8 
Chippenhan ... a 56 16 





Dauntsey__.... ah ace, wad See 5 3 3 
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Wootton Basseit ... ..pass & 9 14 
Pd | 6ooes iucc aan. eam aes a6: .<2 
Ce erase ss = 2 
Uffington SO ae ee Ee eo 27 «6 
CRM goa Fae hen rddel a nase emg 29 36 
WEE sia tk, Ge re ee 32 53 
WRI cis cca cide. 'ven)y exe oa 36 30 
Lo a ee rae ea 39 47 
Cholsey ... ... a shee ee ae 44 30 
a eee ee ae = 48 9 
MS rey ae 51 30 
Tileburst... ... 5° Wiavat h bog tence. Sag 54 30 
oe 8 sikh, eae 57 27 
ss, ek a aos ce daar Se 
eS” Ge ee ee 10 56 
MM a 586 age Caan. “ae cee 12 50 
ME iso sad, eee latins Sem aos as 16 57 
(eet Aen 2 Se 19 16 
A eee 22 30 
MMT a es) Yeas ee, exh oe Toe 24 50 
WUE ces Sa ee, a 26 50 
Hanwell ... ans) Sova See. eae te 28 40 
Castle Hill rae eee ae 29 41 
MEE. csc)-knadke caer Sasa: Ce 30 31 
I cok, scans sassy asd eae <aed. ae 32 «0 
Paddington ... ... a, svat O° SF (ae 


A second batch of ten has just been completed, one, 
however, No. 3310, Waterford, having a specially large 
boiler and firebox, pitched so high as to leave no room 
for a dome over the boiler, or for safety valves over the 
fire-box. The safety valves in this case are therefore 
placed over the middle-of the boiler length, and steam is 
taken from a perforated pipe asin the old Great Western 
days. 





PRIVATE BILLS IN PARLIAMENT. 

THE number of private Bills relating to railways, canals, 
tramways, and to the supply of gas, electricity, and water, 
together with the total amount of money preposed to be 
raised last year, differed to but a very small cxtent frcm 
the corresponding items for 1897. Thus the number of Bills 
in 1898 was 197, as against 188 in the previous session, and 
the respective capitals showed an increase of the compara- 
tively trifling sum of 24 millions. In instituting an annual 
analysis into the ‘‘ Report of the Board of Trade,” just issued, 
and dealing with the whole subject of private Bills, we are 
confronted with so tremendous an increase in the total 
amount of the proposed capital as almost to recall to one’s 
mind the days of the railway mania. So far as the actual 
number of Bills deposited in the present session appears, the 
difference is but seventeen in their favour. It is in the com- 
parison of the total sums of money required that the enor- 
mous discrepancy becomes so prominent. Last year 53 mil- 
lions, in round numbers, were asked for, and now powers are 
sought to raise a total of nearly 96 millions, or 42} millions 
more than in the preceding session. 

It is not, however, to the railway, tramway, canal, gas, or 
electrical Bills that this great augmentation of capital owes its 
origin. The railway and canal Bills may be left out of tke 
calculation, since the present and previous estimates do not 
differ by more than £847,488, a permittedly negligible 
quantity when dealing with such large figures. It is true 
that the larger amounts proposed to be raised for tramways 
and gas and electrical undertakings count for about 84 mil- 
lions, of which by far the lion’s share is taken by the Bills 
relating to supplies of electricity ; but the real cause must 
be sought for in comparing the statistics belonging to the 
water Bills for the two periods. This will be at once appa- 
tent to our readers upon inspecting the accompanying com- 
parative statement, which is, perhaps, best in evidence in a_ 
tabulated form. 





Water, 1898: The number of Bitis which relate to the supply of water 
amounts to 47. 





No. of Proposed capital. 
Bills. By shares. By loan. Total. 
England and Wales .. 48 .. £1,888,000a.. £3,158,088) .. £4,986,088 
MSs. es ee oe Sas 12,000 . 248,000 .. 2€0,000 
| eae eee _ wa _ oe _ 
Total for water .. 47 .. £1,845,000 .. £3,401,083 .. £5,246,08 


(a) Including £18,000 proposed to be authorised for water expendituro 
by a Bill which, for the purposes of this summary, has been included 
with the Gas Bills. 

(b) Including £45€0 for a Bill shown with Gas Bills, and £3000 for a 
Bill shown with Tramway Bills. 


Water, 1899: The number of Bills which relate to the supply of water 
amounts to 58. 








No. of Proposed capital. 
Bills. By shares. By loan. otal. 
England and Wales .. 52 .. £1,309,000 .. £35,004,901 .. £86,318,901 
ere, fore! eee 658,566 .. 1,719.256 ~ 
DRG as. oe) cen sar fee — 250,000 250,000 
Total for water .. 58 .. £2,369,700 .. £85,913,467 b .. £38,288,107 


(+) Including £200,287 proposed to be authorised by Bills classed among 
Tramway Bills, and £40,000 by Bills classed among Gas Bills. 


It is impossible not to notice, in reference to the metropolis 
and its suburbs, the steady progress made by electric railways. 
There are no less than six Bills in which authority is peti- 
tioned for to construct new electrical lines in and near London, 
Four of these—the Baker-street and Waterloo, the Brompton 
and Piccadilly, Charing Cross, Euston, and Hampstead, which 
was read for the third time on Monday last in the House of 
Commons, and the City and Brixton—are old friends, and 
merely seek to provide for the extension or deviation of lines 
authorised by Acts of previous sessions. But the other two 
—the Great Northern and Strand, and the North-West 
London—apply for powers to incorporate companies to make 
new electrical underground railways, the one from Wood 
Green to the parish of St. Clement Danes, Strand, and the 
other from the Marble Arch to Cricklewood. To this list, 
although at a little further distance from the London radius, 
may be added the Bill promoted by the Harrow and Uxbridge 
Railway Company for permission to use electrical working. 

Turning our attention to a few of the more prominent 
general railway schemes and projects before Parliament, the 
Bill of the Glasgow, Motherwell, and Sanquhar Railway holds 
the record for length of mileage. It proposes to incorporate 
a company for making 54 miles of new lines in the counties 
of Lanark, Renfrew, and Dumfries, at a total cost of 
£2,400,000. The East and West Wales follows with 48 miles 
between Llanilar and New Radnor, with the modest capital 
of £930,000; the Kingscourt, Keady, and Armagh line, in the 
north of Ireland, comes next with 37 miles; and the Glasgow 
and South-Western intends carrying out new works for about 
the same distance. There are two other important railway 
undertakings in England which should be mentioned. One 
is the Bexhill and Rotherfield, with a length of 21 miles, and 
the second that of the Great Western and Great Central 
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railways, which asks to empower a Joint Committee of the 
two companies to make a line 15 miles in length from Princes 
Risborough to Grendon Underwood, county Bucks, and to 
provide additional capital. In addition to the line from 
Llanilar to New Radnor, a company is being formed in 
Wales, under the title of the Llanelly Harbour and Pontar- 
dulais Railway, which will undertake the construction of 
a line connecting the Harbour Commissioners’ dock at 
Lianelly with Pontardulais, a distance of 20 miles. This 
new route will form junctions with all the great railways 
having termini in London, and will tend to very much 
advance the future development of the district. In Scotland 
there is another Bill in addition to that previously 
mentioned, which proposes to incorporate a company to make 
a railway 27 miles in length between Douglas and Sanquhar. 
Again, in Ireland, besides the Kingscourt and Armagh Rail- 
way, the Fishguard and Rosslare Harbours Bill applies for 
powers to authorise a new route 22 miles long, in lieu of the 
line already sanctioned between these two places. To the 
share and loan capital required to carry out this important 
inter-insular communication, the Great Western Company 
on the one side, and the Great Southern and Western on the 
other, each subscribes £650,000, which, together with the 
original capital of a million, and a loan of half a million, 
bring up the sum to be raised to the very respectable total 
of £2,800,000. 

It may be considered as a rather singular coincidence that 
this is the exact amount, £2,100,000 in shares, and £700,000 
by loan, which is asked for by the Midland Railway Company 
to empower it to make new railways in the counties of York, 
Derby, and Leicester, and to carry out some ten miles of 
widening on different parts of its extensive system. With 
regard to the rest of our great London lines, the Great 
Northern petitions for a couple of millions; the London and 
North-Western, including new railways and additional powers, 
for £1,800,000; and the London, Brighton, and South Coast 
for £1,330,000. Large as these sums are, they are both 
equalled and surpassed by those scheduled in the Bills pro- 
moted by the North-Eastern Railway, and that company and 
the Hull and Barnsley railways. The former company applies 
for a couple of millions, and the latter for £2,330,000. Before 
concluding this part of our subject, it will be an instructive 
comparison to observe that the Great Northern and Strand 
Company, previously alluded to, estimates the cost of its 
electrical underground railway at £3,200,000, which is largely 
in excess of all the proposed capitals under this class of Bills, 
although the total length of the line is but 6} miles. In 
point of cost or estimate this electrical railway 1s well sup- 
ported by its neighbour the North-West London, designed 
and laid out on the same principle, which, with a distance 
of 4} miles between its terminus at the Marble Arch and 
Cricklewood, asks for the fairly equivalent sum per rate of 
mileage of £2,333,333. 

Compared with these large sums, the estimated expenditure 
to be incurred for future tramways may appear to be com- 
paratively insignificant. Briefly, forty Bills are before Par- 
liament for making provision for this particular description of 
track. They include the construction of 205 miles of tramway, 
and the raising of sums of money amounting in the aggregate 
to £3,550,447. Of these forty Bills, thirty-three relate to 
lines in England and Wales, Scotland can claim but half a 
dozen, and Ireland’s share is reduced to unity. These con- 
templated undertakings are all on a small scale, the maximum 
expenditure not much exceeding £100,000. The only two of 
any importance are, first, the Southport and Lytham, which 
is @ new company desiring to establish a communication 
between those two towns by a tramroad six miles in length, 
carried for the great part along the seashore. Secondly, 
there is a tramroad twelve miles long, promoted by the 
Derby Corporation in connection with their new water reser- 
voirs. 

Grouping the Gas and Water Bills together, they com- 
prise a total of ninety-five, of which thirty-one relate to gas, 
eight to the supply of gas and water, and fifty-six to the 
supply of water alone. ‘I'he total capital proposed to be 
raised by these ninety-five Bills amounts to £44,736,749, which 
exceeds that for the year 1898 by £34,758,324. As might be 
expected, the great majority of the Gas Bills are for the 
supply of provincial localities, of which the most important 
are those of Bristol and Ilford, which require £400,000 and 
£300,000 respectively. Asaset-offagainst thedevelopmentof the 
use of electricity to lighting, as well as to other purposes, it may 
be mentioned that the Gaslight and Coke Company applies 
for powers to enable it to raise additional money by the issue 
of debenture stock to the value of £3,500,000, which is more 
than half of the whole total capital for Gas Bills. Indepen- 
dently of the eighteen millions petitioned for by the 
various London Water Bills, from which 3? millions for 
the ‘“‘ Welsh Reservoir and Works” may now be deducted, 
the Corporation of Derby seeks to be empowered to obtain a 
supply of water from the rivers Derwent, Ashop, Roe, and 
the Burtage Brook, to construct additional waterworks at a 
cost of 74 millions, which, it is stated, is to include the costs 
of obtaining the Act. The Corporation of Leicester is not a 
whit behind its neighbour, as for very similar purposes it 
estimates its expenditure at something over four millions, to 
which must be added the sums required for payment of 
interest during the construction of the work. 

The Bills for the supply of electrical energy, which are 
nine in number, as against four for last session, pre- 
sent, so far as the cost of the undertakings are regarded, 
no data for investigation or analysis, for in five of them 
the capital proposed to be raised is not stated. Of 
the remaining four Bills, three are introduced into the House 
for the purpose of incorporating new companies. The object 
of all these companies is identical, and includes the erection 
of generating stations, the acquisition of lands, and the supply 
of electricity within certain specified areas and districts. To 
accomplish these results the Lancashire Electric Power 
Company requires £4,000,000, the Leicestershire and War- 
wickshire Supply Company £1,000,000, and the South Lanca- 
shire and Cheshire Electricity Company the same amount. 
The total capital asked for is £6,125,000. It may be stated 
that the usual procedure for obtaining powers for the supply 
of electrical energy is by an application for a Provisional 
Order under the Electric Lighting Acts, but the promoters of 
the nine Bills referred to ask for powers which are beyond the 
scope of those Acts. There are but two Bills which refer to in- 
land navigation or canals, which are the Aire and Calder Navi- 
gation Bill and the North Staffordshire Railway Bill, and they 
call fornocomment. As a matter of fact, much of our inland 
navigation, taking the terms as synonymous with certain canals 
and many of our smaller rivers and streams, is little better 
than a succession of open rura! sewers and stagnant ditches, 
alike detrimental to the health and well-being of those who 





The number of Bills affecting harbours or tidal waters are 
fifty-six, most of which are of purely local interest, and 
many are promoted by existing railway companies having 
terminal stations near rivers and the seashore. The Provi- 
sional Orders are more numerous than in the previous year, 
but we must reserve for another article the particulars re- 
specting them. 








PERFORMANCES OF PUMPING MACHINERY: 
CLYDE TRUSTEES’ No. 3 GRAVING DOCK. 

Ar the sixth general meeting of the forty-second session of 
the Institution of Engineers and Shipbuilders in Scotland, 
held in the Institution Rooms, Bath-street, Glasgow, on the 
2ist ult., Mr. George H. Baxter, mechanical engineer to the 
Clyde Navigation Trust, read a paper dealing with the 
pumping arrangements and various contingent mechanical 
details connected with the Clyde Trustees’ new graving dock, 
at present one of the largest of its kind in the world, and 
capable of accommodating the largest vessels afloat, having, 
of course, pumping machinery in like proportion. 

The dock and the machinery in connection have already 
been very fully described and illustrated in THe ENGINEER 
—see issues May 20th, June 17th, July 8th, 15th, and 22nd of 
last year; but as Mr. Baxter, in the latter part of his paper, 
gives some interesting facts and analyses as to the perform- 
ances of the machinery subsequent to the time at which we 
wrote, an abstract of this part, will prove of value as a 
record. 

The principal particulars as to dimensions and capacities 
of the dock must first be briefly recapitulated. The leading 
dimensions are :— 
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The floor of the dock is 2ft. above the sill, and the dock is 
divided by a pair of steel hinged gates into two parts, the 
inner division being 420ft. and the outer 460ft. long. When 
no vessel is in the dock, and with a tide 26ft. 6in. above the 
sill, its capacity, or quantity of water to be pumped out, is 
about 13¢ million gallons, equivalent to 2} million cubic 
feet, or 61,440 tons, which in accordance with the specified 
test had to be emptied in not more than two hours after 
commencing to pump at top of high water, at the expiry of 
which time the tide outside the dock was expected to fall 44ft. 

On the official trial, with a tide 26ft. 3in. in the outside 
and 26ft. 14in. in the inside division, the dock was emptied 
in 99 minutes, the contractors thus having 21 minutes to 
spare, which was good work, especially considering that this 
was only the second opportunity they had had of trying the 
machinery under test conditions. Since then this record 
has been exceeded, for, with a tide of 27ft. outside and inside 
on February 28th last, the time has been reduced to 90 
minutes for pumping out both divisions without a ship in 
either of them. This meant removing about 66,033 tons of 
water; the amount in the outer division being about 35,520 
tons. With a vessel displacing, sav, 10,000 tons docked in 
the outer division only, the quantity of water to be pumped 
out would be 25,520 tons. The machinery being capable of 
removing 66,033 tons in 90 minutes, or roughly, on an 
average, 734 tons per minute, it follows that with a 27ft. tide 
the outer division of the dock, which is the larger, could be 
emptied in somewhat less than 35 minutes. This would 
probably be found much quicker than there was any need 
for, especially if a vessel of such a size as has been mentioned 
had to be washed down during the process of pumping, even 
if she could be adequately shored up in such a short time. 





ee 
to get accustomed to the firing of the boilers un i 
draught, the pressure of the steam was not Bavegern 
This affected more or less the power developed at the differ = 
intervals into which the whole time is divided ; but the coal 
shown on diagrams, which we have not reproduced, represented 
a fair mean of the results obtained, and could be relied on r 
sufficiently accurate for all practical purposes. ” 
The author also submitted another diagram, constructed 
in the same manner as the one referred to, but from the dat; 
furnished by the trial on February 28th last, when there w : 
a tide of 27ft., and when the time taken was only ninety 
minutes. Below we give a table of performance data ie 
given by the author, from which the diagram has been’ an 
structed, together with other data which the making of the 
diagram enabled the author to furnish. ? 
Concluding, the author said it was matter of gratification 
to the Clyde Trustees, and all concerned with the workin 
of the pumping machinery of this immense dock, that ite 
performances had so much exceeded the test requirements 
and that it reflected much credit on all the contractors,’ 





THE SWISS METAL AND 
INDUSTRIES. 

SWITZERLAND is so hidden away in the heart of Kurope 
that we are very apt to ignore it as an industrial State, 
and to forget that its foreign trade now aggregates over 
£70,000,000. Nor do any of our Government publications 
remind us of its existence, as our commerce with the country 
is included in the figures of those whose ports are utilised for 
its entry or exit on the Continent. It is the textile industries 
to which Switzerland devotes particular attention, but that 
very circumstance necessitates the employment of a great 
deal of finished iron and steel, as well as of much machinery, 
There is not a sufficient supply of metallic ores or of coal 
to enable it to compete successfully with countries more 
fortunately situated in this respect, consequently it is an 
importer rather than an exporter of raw and manufactured 
metals, though its very considerable trade in machinery igs 
just equally divided. 

Of coal, the import in 1898 was 1,300,000 tons, valued at 
nearly £1,400,000, or 21s. 6d. per ton, most of which is drawn 
from the neighbouring German and French territory. (Of 
coke the import was 130,000 tons, valued at £180,000, and 
of briquettes 280,000 tons, worth £300,000. The import ofall 
kinds of iron and steel, from ore to hardware and cutlery, was 
266,450 tons, an increase of 15,500 tons on the year previous, 
though the value in each instance was almost identical, 
namely, £2,350,000. The facilities for dealing with the ore are 
very limited, consequently the import was only 11,500 tons, but 
as soon as the metal begins to get into a more manageable 
shape the quantity increases. Thus, the import of pig and 
raw iron was 79,000 tons, valued at £270,000. But the principal 
trade is in rails, bars, and sheets, of whick 88,400 tons of heavy 
dimensions, valued at £540,000 were imported, and 25,700 tons 
of lighter weights, worth £230,000. As is well known, Switzer- 
land is a large exporter of condensed milk, and it is natural 
to look for a considerable import of tin-plates for making the 
cans. The quantity was 11,100 tons, but the quality was 
superior, as the average value was over £20 per ton, 
and totalled £246,000. Of black plates the weight was 5300 
tons, valued at £47,500. Heavy iron pipes, suitable for water 
conveyance and similar purposes, amounted to 8625 tons in 
quantity, and £120,000 in value. There is also a consider- 
able trade in castings of various descriptions, the totals 
amounting to 14,500 tons and £200,000. Of forgings the 
figures were 4720 tons and £85,000. What remains consists 
principally of hardware, cutlery, fire-arms, &c. Of common 
hardware, such as pots, saucepans, &c., the quantity was 
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Table Showing Performance of Pumping Machinery at No. 3 Graving Dock during Trial 28th February, 1899. Draught inside 27ft., 
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Graving dock machinery does not present much opportu- 
nity for economy in fuel, the time during which the pumps 
are actually at work being so short. Therefore, while not 
adopting the most economical type of engines, and thus 
avoiding cumbersome and somewhat complicated machinery, 
all other means of saving waste of heat have been adopted, 
such as expansion valves, feed-heaters, and covering the 
boiler, cylinders and pipes with the very best non-conducting 
composition. In machinery of this kind, simplicity, dur- 
ability, and absolute certainty against breakdown are the 
main considerations. Hence the adoption of simple high- 
pressure non-condensing engines. 

While the working of the pumping machinery has been ex- 
ceedingly satisfactory, it has, of course, been thought desir- 
able to ascertain the efficiency of the pumps and of the 
engines as distinct features. From the results obtained on 
the official trials, Mr. Baxter has sought to determine, and 
delineate graphically, the work which had to be done by the 
machinery at any minute during the ninety-nine minutes’ 
period taken to pump the dock. This referred to the second 


are compelled to reside in their vicinity, and utterly useless | occasion on which the machinery was tried in pumping the 


for the purpose of traffic, except in its most primitive sense. | whole dock, and owing to the firemen not having had time 





The letters at head of each column correspond with the letters on lines of a Diagram. 
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5140 tons, valued at £195,000. Of more highly finished 
goods, galvanised or tinned, the figures were 3200 tons and 
£165,000; of fine hardware, polished, painted, &c., 350 tons, 
£50,000; and enamelled also 350 tons, valued at £30,000. 


| The cutlery was worth £35,000, and the arms a little over 
| £20,000. The returns are only provisional, and the countries 





of origin not yet available; but our manufacturers do not 
generally get any very important share of this trade, which 
falls principally to Germany, Belgium, and even France, 
whose system of ‘temporary admissions ” of partly-finished 
iron and steel for further manufacture and subsequent export 
enables large quantities of cheap hardware to be turned out 
for shipment, in spite of the high tariff in operation for all 
goods for home or colonial use. 

The export is only trifling, and amounted to 12,530 tons, 
valued at £260,000. But Switzerland is improving her pos!- 
tion in this respect, as the corresponding figures for 1897 were 
8920 tons and £220,000, so that the percentage of increase 
was very considerable. ‘The principal items consist of 
hardware, the commonest kinds figuring for 620 tons, valued 
at £50,000, and the better sorts 340 tons, £54,000, with 
further £20,000 in each instance for polished and painted and 
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enamelled, so that this class of goods represented more than 
half the total. Pig and raw iron was exported to the extent 
of 8750 tons, worth £22,500, and the only other item worth 
mentioning is watchmakers’ tools, valued at £29,000. 

_ Inthe other metals the trade is almost confined to the 
import of the raw or semi-manufactured material. Thus, of 
copper and brass, the receipts were 7550 tons, valued at 
£625,000, showing, however, a very considerable improvement 
on 1897, when the corresponding figures were 6625 tons, and 
£525,000 only. Of the total only 375 tons was copper ore, 
1360 tons was in bars, and 3700 tons in sheets; while fully 
manufactured material was practically limited to 1450 tons 
of copper wire for electrical purposes, valued at £175,000, 
and braziers’ work in useful and fancy articles for £75,000. 
The total export of all kinds was only 1235 tons, valued at 
£65,000, and of this 1000 tons was the re-shipment of 
copper bars. Of tin the import was 1460 tons, valued at 
£105,000, of which 1360 tons was in bar and ingot metal. 
The export was only 48 tons, and the value £7000. Again, 
in lead, the import of 5400 tons, worth £90,000, was nearly 
all in bars, ingots, and sheets. Of finished work the one 
item was prin‘ers’ type, 140 tons, valued at £20,000; and of 
the total export of £9000 this was also responsible for over 
£6000. The import of zinc was 3070 tons, valued at £85,000, 
and included of 530 tons of bars, and 3020 tons of sheets, «c. 
The shipments were again merely nominal. 

But while Switzerland is handicapped by natural and 
geographical circumstances in the finished metal industries, 
che displays considerable activity in engineering, and the total 
of imports as well as exports last year reached just over 
£1,400,000, showing an increase of £200,000 in the former 
and of £160,000 in the latter. In each instance, too, some 
£550,000 of the total is applied to the very vague description 
of “ other machinery,” so that we are only able to analyse the | 
returns of about £850,000. The principal item in the imports | 
18 cycles, of which over 15,000 were received, and valued at | 
£140,000, so that the Swiss were evidently content with a 
reasonably cheap article. Nextin importance are embroidery | 
machines, numbering 355, and valued at £90,000. The forma- | 
tion of alarge part of thecountry does not lend itself readily 
to the employment of mechanical appliances in agriculture, | 
and the value of the machinery for this purpose was slightly | 
hay £75,000 and of agricultural engines, £17,000 additional, | 

ut then there isa homé manufacture as well. Sewing | 
meenies were valued at £80,000, but the Swiss make most of 
t €ir own textile machinery, and some for other people at the 
Same time, Thus, the value of the spinning machinery im- 
ported was only £20,000, and of weaving under £10,000. | 
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Machine tools figure for £60,000. Then there are detached 
pieces of various kinds from the roughest to the most highly 
tinished and delicate fittings, the total amounting to £235,000. 
Included under this heading, too, are carriages and wagons 
for ordinary work as well as railway use. The carriages figure 
for a very trifling amount, but the wagons reached the more 
substantial figure of £85,000. 

Like every other progressive country, Switzerland is rapidly 
developing its electrical industry. The import of dynamos 
was valued at £32,500 only, but they constitute the backbone 
of the Swiss foreign engineering trade, the value of the ship- 
ments of these having been £350,000. Next in importance is 
textile machinery, that for weaving occupying first place for 
£175,000, followed by spinning for £75,000. Carding, em- 
broidering, and crocheting machines do not run to any im- 
portant sum, varying from £10,000 to £30,000 only. Wood- 
working and carpentering machinery, however, occupies a 
somewhat prominent position with shipments worth over 
£150,000. After locomotives valued at £55,000, there is hardly 
anything worth mentioning, the balance being divided 
among steam boilers, machine tools, agricultural implements, 
&c., not even detached pieces standing for anything more 
than an insignificant amount, while the value of carriages and 
wagons is purely nominal. From the particulars given, how- 
ever, it is easy to realise what a busy people the Swiss 
are, and how ready to turn their hands to any industry 
capable of profitable development. It is a country like this, 
free from military despotism and political intrigue, which 
invites an extension of commercial relationship, and in the 
past we have, perhaps, hardly been sufficiently disposed to 
encourage it. Some of our rivals are more favourably 
situated than ourselves; but as we frequently beat them 
easily in far-away territories, we might do worse than 
make the attempt to extend our connections a little nearer 
home. 

Already the trade between Switzerland and the United 
Kingdom in textiles, particularly silk fabrics and cotton 
embroideries, is an extensive and important one; but it is 
somewhat one-sided, and if we can find something else to 
set against it, such as an outlet for our metal work and 
machinery, the result will be all the more satisfactory to 
both parties. 





Roya InstrirutionN.—On Tuesday, May 2nd, Professor 8. A. 


SEVENTY-FOUR-INCH CENTRIFUGAL PUMP 





Thompson, F.R.S., will deliver the first of a course of two lectures | 


| at the Royal Institution on ‘‘ Electric Eddy Currents,” These are 


the Tyndall Lectures, 





A LARGE CENTRIFUGAL PUMP. 





As the difticulties due to the competition of bount;- 
assisted beet sugar with the cane sugar grown in the West 
Indies have been for some considerable time before the 
public, we think particulars of a large pumping plant recently 
sent to British Guiana may be of general interest, showing, 
as it does, the care taken to reduce expense in sugar growing, 
by using economical plants for drainage, &c., and also the 
large scale of working and the considerable cost of machinery 
necessary for such work. 

The illustration above shows a large centrifugal pump driven 
direct by a coupled compound condensing engine, which is 
now being erected on the Port Mourant estate of Messrs. 
J. McConnell and Co., at Berbice, and will easily raise and 
discharge 300 tons—67,200 gallons—of water per minute. 
The pump is of cast iron, connected at the side to the engine 
frame ; the suction and delivery branches are 54in. diameter ; 
the pump disc is 74in. diameter, and is keyed to a steel 
spindle which has a half coupling forged on, and is connected 
by taper bolts to the half coupling on the engine crank shaft. 
The engine is arranged to work with steam pressures of 
1201b. to 1501b. per square inch, and has high-pressure 
cylinder 13in. diameter, low-pressure cylinder 25in. diameter, 
both with strokes 24in.; both cylinders are steam-jacketed, 
lagged with asbestos and covered with sheet steel; the high- 
pressure cylinder is fitted with expansion gear on the Meyer 
principle, which can be adjusted by hand while the engine is 
running, to give the most economical point of cut-off for the 
work being done. The air pump is of the single-acting 
vertical type, with gun-metal liner, bucket, and head valves, 
the top part being bolted to the engine frame. and the 
bottom to a base plate; which carries the condenser. Valves 
are provided on the eduction piping, so that the exhaust can 
be diverted into the atmosphere when required. A partially 
balanced flap valve is fitted on the delivery main to prevent 
water syphoning back through the pump when not working ; 
and this valve, with an arrangement of steam ejector and 
cocks on the pump, admits of the latter being easily charged 
in a very short time. As will be seen from the illustration, 
the pumping engine is compact. Attention has been given 


to providing parts of ample size with efficient lubricators, &c., 
so that the engine will run for long periods with the 
minimum of trouble and expense. 

This machinery was made by Tangyes Limited, of Bir- 
mingham, to the instructions of Mr. G. W. Risien, con- 
sulting engineer, and the order was placed with them because 
of the very satisfactory working of some slightly smaller 
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plants they supplied two or three years ago. Since this 
plant was made orders for two similar pumping engines, but 
with larger engines than those illustrated, to deal with higher 
lifts, have been placed with Messrs. Tangyes Limited. 

It will be seen from the above that the British cane sugar 
growers—though feeling the unfair competition of beet 
sugar aided by bounties—-are doing much to meet the oppo- 
sition by fixing economical machinery, and we trust that 
some means will be found to enable them to successfully cope 
with their difficulties, and thus prevent the loss of orders for 
machinery such as have up to the present been placed in 
Great Britain. 








WHO MAY OPPOSE A PATENT? 
(From a Legal Correspondent.) 

Ix the case of the Queen v. the Comptroller-General of 
Patents—Ezx parte Tomlinson, which was considered in the 
Court of Appeal on April 12th, an interesting question as to 
the right of a person to oppose the grant of a patent formed 
the subject of discussion. 

The question, ‘‘ Have I any right to oppose the grant of this 
patent?” must frequently arise in the minds of those who are 
interested in an invention, or whoare themselves on the point 
of procuring a patent for a similar idea. So appalling are 
the costs of litigation where an injunction to restrain an 
infringement is sought, that it is often prudent for a party 
who anticipates that a prospective patent may interfere with 
his own rights to lodge his objection at the earliest possible 
opportunity. But before he can claim a right of audience, 
according to the new decision, and, indeed, according to the 
settled practice in patent matters, he must be able to show 
that he has an interest in the subject matter of the patent. 

The facts of the case ‘Ex parte Tomlinson” were shortly 
as follows:—The Comptroller-General of Patents refused to 
allow one John Tomlinson to oppose the grant of a patent 
upon the ground that he had no interest in a prior patent, 
which it was alleged was an anticipation of that which was 
being applied for. The Comptroller-General applied to the 
law officer for directions under Section 95 of the Patents 
Act, 1883, whereupon the Attorney-General advised him that 
if, in fact, the opponent (Mr. Tomlinson) had no interest in 
either of the patents his objection should not be heard. It 
having been admitted that Mr. Tomlinson had no such in- 
terest, the Comptroller subsequently gave his decision to the 
effect that the opponent had no right to be heard in opposi- 
tion, and then sealed the patent. An appeal to the Divisional 
Court was dismissed, and the Court of Appeal (A. L. Smith, 
Collins, and Romer, L.J.J.) affirmed the decision of the 
Divisional Court. In the course of his judgment A. L. Smith, 
L.J., said:—‘‘ In my opinion the Court ought not to grant a 
mandamus contrary to the determination of the Attorney- 
General, who is the tribunal appointed by the Act to deter- 
mine this question. Apart from any decisions of the law 
officers, I am of opinion that the true meaning of the enact- 
ment is that a mere member of the public who has no interest 
is not entitled to be heard as an opponent. I wish to add 
that I attach great importance to the decisions which have 
been come to on this question by such law officers as the 
late Lord Herschell and the present Attorney-General.” 
Lords Justices Collins and Romer having concurred, the 
appeal was dismissed with costs. 

In order to understand the law upon the subject it is 
necessary to refer to Section ll of the Patents, Designs, and 
Trade Marks Act of 1883 as amended by Section 4 of the 
Patents Act of 1888. It is there enacted that ‘“‘ Any person 
may at any time within two months from the date of the 
advertisement of the acceptance of a complete specification 
give notice at the Patent-office of opposition to the grant of 
the patent (a) on the ground of the applicant having 
obtained the invention from him or from a person of whom 
he is the legal representative, or (b) on the ground that the 
invention has been patented in this country on an application 
of prior date, or (c) on the ground that the complete specifica- 
tion describes or claims an invention other than that 
described in the provisional specification, and that such other 
invention forms the subject of an application made by the 
opponent in the interval between the leaving of the 
provisional specification and the leaving of the com- 
plete specification, but on no other ground.” It will be 
seen that according to this section the number of persons 
who can lodge an objection to the grant of a patent is 
decidedly limited. To take each class in turn, we find that in 
(a) the words “‘The applicant having obtained the invention 
from him ” refer to an entire invention, which the applicant 
may have obtained from the opponent. It is not necessary, 
however, that the invention should have been patentable 
(Thwaite’s Application (1892) R.P.C. 510). In paragraph (6) 
the words “has been patented” are very strictly construed 
by the Court, but it is not necessary for the opponent to 
prove that the patent which anticipates that for which the 
application is made is valid (Thornbrough’s case, 1896, 13 
R.P.C., 115). Moreover, it is immaterial that the patent 
referred to has expired (Lancaster's patent, 1884, Griff, P.C. 
294). Generally speaking it may be said that the law officers 
are always unwilling to refuse to seal a patent applied for 
unless there is a tolerably clear case of identity between the 
invention covered by it and that covered by the old patent 
(Stuart’s application). (1892, R.P.C. 452.] 

There is abundant authority for saying that the public 
generally are not entitled to oppose the grant of a patent 
unless they can offer some good reason for so doing by 
proving that they have a monetary interest in some similar 
invention. 

Heath and Frost’s patent, 1886, No. 5222, was an interesting 
and important case upon this question. The claim consists 
of the employment in a blasting cartridge of a gelatinous 
compound completely surrounding the explosive, by the 
explosion of which the gelatinous substance becomes liquefied, 
whereby all flame or fire is instantly extinguished. Notice 
of opposition was given by one Hardingham, upon the ground 
that the invention had been previously patented by McNab 
in 1876. McNab’s specification described various improve- 
ments in blasting, including the construction of a mining 
cartridge in which the explosive was surrounded on its sides 
and at one end by water. The Comptroller-General refused 
to seal a patent in the face of McNab’s specification unless 
the applicant’s specification was amended. The applicant 
appealed to the law officer, and took the objection that 
Hardingham, who had no interest in the patent, except as 
the agent of the patentee, was not entitled to oppose. Sir 
Edward Clarke, S.G., said:—“It appears to me that by 
Sec. 11 it is quite clear that the only class of persons who 
are entitled to be heard in opposition before the law officer 
are persons who are interested with a legitimate and real 
igterest in the prior patent upon which the application is 





opposed, or persons who, while they have not patented the 
invention, have yet been the originators of it from whom the 
person seeking the patent has obtained it.” 

In Glossop’s case (Griffin’s Patent Cases, 285) there had 
been an application for a patent for “Improvements in the 
valve motions of steam hammers.”’ The assignee of a patent 
for a similar invention, granted some twelve years before, 
opposed on the ground that the invention had been patented 
on an application of prior date, namely, a patent of 1872. 
This, however, had lapsed, but the opponent had been manu- 
facturing under it for thirteen years. The case came before 
the late Lord Herschell, who was then Solicitor-General. 
In the course of his judgment he said :—‘‘I shall hesitate 
very much before { say that any member of the public can 
come in and oppose a patent and raise an inquiry, and cause 
an appeal of this sort, who has no interest in it, and who 
simply says, Do not ask me what my interest is, because I 
have none, except that I am going to show you that this 
patent is the same as that!’’ Because that system might be 
used so as to cause a vast amount of annoyance and expense 
of a most objectionable character to patentees. 

Finally, in Stewart’s case (13 R.P.C. 627) the present 
Attorney-General expressed a view in concurrence with those 
of his predecessors. In that case an application had been 
made by Stewart for a new form of corrugated boiler. This 
was opposed by the Leeds Forge Company, who were the 
owners of or were working under patents obtained by Samson 
Fox and Blake. The Forge Company contended not only 
that they were entitled to oppose, but that they could refer 
to two patents granted to Hopkinson in 1883 and 1885 for 
analogous inventions, on the ground that the applicant's 
specifications described an invention similar to those 
described in Hopkinson’s specifications, and they admitted 
that they had no interest in Hopkinson’s patents. 

The Attorney General said :—‘‘The necessity of imposing 
some limit is that pointed out by Lord Herschell, namely, to 
prevent any one being able to come and raise questions of 
novelty before the Comptroller or before the law officer; 
but once get a lawful opponent, it is, in my opinion, in the 
interests both of the patentees and of tke public that that 
opponent should be entitled to bring to the notice of the Comp 
troller and the law officer other patents which are germane 
to the particular question. The jurisdiction of the Comp- 
troller and the law officer to deal with this matter has more 
than once been pointed out as being limited, and I think 
that it is to the interests of the public that an opponent 
entitled to appear should be permitted to call attention to 
specifications relating to some invention.” 

The following persons have been held entitled tu lodge a 
notice in opposition :—(1) The licencee under a prior patent. 
(2) The grantor of a prior expired patent. (3) The assignor 
and manufacturer under a lapsed patent. The following 
persons have been held to have no locus standi:—(1) An 
agent for a real opponent. (2) A manufacturer under one of 
the patents relied on. (3) A person about to work the inven- 
tion for which the prior patent had been granted. An 
accepted complete specification is for this purpose a patented 
invention. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE LIQUID AIR PROBLEM. 

Sik,—I have already occupied much of your space with my last 
letter, and I neither expect nor wish to discuss at length in your 
columns every point connected with the liquid air problem. But 
Mr. Fisher pays so little attention to the fallacies involved in Mr. 
Tripler’s patent, in his interpretation of experiments, and in his 
expectations for the future, as to ask, ‘‘Is Mr. Tripler a man 
likely to overlook so important a fact! He appears to be very 
competent to understand what he is about.” Moreover, I am in- 
formed by people who have a good knowledge of the business of 
commercial refrigeration, that the wild projects and promises con- 
nected with Mr. Tripler’s name are having an important influence 
on the action of practical men who contemplate laying down 
plant, and are afraid of saddling themselves with what may shortly 
prove to be obsolete and useless apparatus. In the interest of 
those who may be encouraged by Mr. Fisher’s doubts and objec- 
tions to question the conclusions drawn in my last letter, I propose 
to consider some of Mr. Fisher’s difficulties, 


A 
i 


After describing the action of the simple mechanism represented 
in the above sketch, and saying that it cools the contained air, 
Mr. Fisher goes on, ‘‘ We have only to continue this operation in 
order to produce liquid air.” He postulates a cylinder A filled 
with air at 500 lb. pressure, and a temperature of 60 deg.—pre- 
sumably 60 deg. Fah. The piston B is moved from D towards C, 
compressing the air. The amount of compression is not given, so 
I will take it to be up to 1000 1b., or double the original pressure. 


In accordance with the formula 'T « P*, the temperature is raised 
by this compression to 174 deg. Fab. The piston contains porous 

lugs, through which the compressed air expands from C towards 
D. while the piston is moved on towards C, maintaining a pressure 
of 1000 Ib. till it has traversed the whole length of the cylinder 
from D to C, and all the air is on the D side of it. The air has 
fallen, in passing the porous plugs, from a pressure of 1000 lb. to 
a pressure which has varied from nothing up to 5901b , the mean 
being 295 1b., that is—through a range of 48 atmospheres ; and 


in accordance with the formula for free expansion, ao ae 
L P 


A ( se 7 y —see Thomson’s paper—its temperature has fallen from 
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174 deg. Fah. through 14 deg. to 160deg. Fah. Meantime, in 
spite of the fact that the cylinder is ‘‘very carefully lagged,” a 
small part of the heat of compression will have passed — ex- 
ternally, reducing the final temperature to, say, 150 deg. Fah., so 
that the net result of the first step in the operation is that the air 
in the cylinder has had its temperature raised from 60deg. Fah. 
to 150deg. Fah., and consequently its pressure from 500 1b. 
to nearly 5901b, The result of continuing this operation will 


‘be to raise the temperature of the air till it so far exceeds 


that of the surrounding atmosphere that the passage of heat 
through the insulating material balances the production of 
heat by compression ; and this heating, first of the apparatus, 
and then of the surrounding external air, will be ‘‘ what has 
become of the energy expended by the engine.” How the 
continuance of this operation is to produce liquid air, I fear no 
one less than Mr. Tripler will be able to explain, The fact is, 
Mr. Fisher has overlooked the consideration that the heat 
developed by compression is many times greater than the cold 
developed by free expansion through porous plugs or valves ; and, 





since his apparatus is very carefully lagged, it gets almos: 

benefit of t tS heat at every ah He has, A fact, me fy re 
to devise a cooling seqnenten devised one for producin; pa 
and this fact should make it easier for him to understand that Mr. 
Tripler, who, in his patent, No, 4210, 1893, devised another kind . 
heater, under the impression that it would be a cooler, and wh + 
present air liquefier is a mere copy of other people’s invention ne 
overlooked an important consideration in interpreting its action : 

Though ‘‘the atmosphere is not admitted” to my appuraty 
the atmospheric pressure is, One cubic foot of high-pressure air it . 
expanding to 180 cubic feet at the expansion valve, has to do it 
against the pressure in the expansion chamber, which is controlled 
by that of the atmosphere into which the chamber discharges, anq 
the cooling appears where the work is done, namely, at the Orifice 
of the valve. 

The work represented by this cooling does not “ re-appear in the 
atmosphere as heat.” It is another piece of work that does 80, 
The expanded gas leaves the valve at an enormous velocity over 
1400ft. per second. he generation of this high velocity has ip. 
volved work, accompanied by great cooling. This additional coo!. 
ing is immediately neutralised, the kinetic energy, as it is almost 
entirely destroyed by friction, re-appearing in the form of heat 
For the sake of simplicity, 1 made no mention in my last letter of 
this very evanescent cooling, which Mr. Fisher has confused with 
that part of the permanent cooling which represents the work 
done in ae atmospheric pressure. 

The statement that free expansion of a gas will cool it down is 
not ‘‘flatly opposed to all the laws of thermodynamics,” and the 
opposite of that statement is not ‘clearly laid down in all books 
on thermodynamics.” I need only mention Preston's excellent 
work on the subject, The theory used to be as Mr. Fisher says 
and this view was at one time held by Joule himself ; but since 
his experiments in conjunction with Lord Kelvin, some text-books 
have undergone revision. The amount of cooling by free expan. 
sion is, however, so much less than that due to external work being 
done that for commercial-refrigeration work it may be neglected 
and consequently it often escapes mention in broad statements 
which have only large-scale practical work in view. 

The function of the porous plug or valve is simply to secure a 
gradual, continuous, and controllable expansion, within limited 
space, at a definite spot. The further mysterious action attributed 
by Mr. Tripler to the valve used in his apparatus is entirely a work 
of imagination. 

34, Alfred-place, W.C., 

April 24th, 1899, 


W. Hampson, 


STANDARD BRIDGE WORK, 


Sik,—I notice in your issue last week a very pertinent and instruc- 
tive article on the Atbara Bridge contract bearing upon the question 
of the diversion of engineering contracts from English firms. The 
special incident of the Atbara Bridge, which gave rise to the dis. 
cussion, has, quite apart from the loss of that particular contract 
to British firms, attendant lessons of far-reaching significance and 
importance, and it is hardly possible to bear too heavily on the 
ewe thus thrust upon our minds. That the Americans can 

andicap us in turning out rapid structural work there is now no 
longer any reason to doubt, and this fact is becoming more and 
more poignant as it is rubbed in with the increasing loss of con- 
tracts which ought to be secured by home firms. For every evil 
there is a remedy, and this is no exception to the rule ; but we can 
hardly shelter ourselves behind the excuse that the American 
firms keep a stock of steel and iron shapes ready to be used on 
orders as they come in, or that a type of pin bridge is built ready 
to supply “‘by the yard,” as some would have it. The first of 
these statements requires some qualification, and the latter has no 
foundation in fact, as those who have been in touch with American 
up-to-date bridge practice will admit. 

It is not usual to find American bridge firms with large stocks 
of steel shapes on hand, ready to be applied to orders as they are 
received ; it is rather the exception to find any material, except 
perhaps rivet steel], in the yard when a contract is made for the 
construction of a bridge. When firms roll their own steel it might 
appear to be the case, from an inspection of the mill yard, that the 
piles of angles, channels, and shapes of all kinds would indicate 
a stock laid by for use, but it would be noticed that each piece 
bears a number or initial assigning it to some order in the shop or 
for some special shipment. My experience has been that the 
mills are generally less rapid in responding to a sudden demand 
than the shop, and especially is this the case when rigid inspection 
of the stee] by the purchaser’s inspector itates the rolling 
of a fresh lot. The mill inspector, now so generally employed by 
railway companies, corporations, and municipalities, is there for 
the purpose of seeing the steel rolled, and superintending the 
making of tests on the coupons cut from each melt, and as he is 
employed generally on a specific order, and the arrangement 
between him and the purchaser is made after the contract has 
been let to the bridge company, it will be seen that no steel rolled 
before that time will be admitted as competent to form part of the 
work, The steel which the inspector rejects, though not coming 
up to the hard-and-fast requirements laid down for him, may be 
sufficiently good for others, and the manufacturers lose nothing 
by material which has failed to pass. In well-managed works 
there is but !ittle under test allowed to pass the rolls, for a lint 
from the inspector, who is ever present in the mill while the rolls 
are occupied with his order, saves the firm much annoyance by 
enabling them to produce what he requires at the open-hearth 
furnace. 

The delays attendant upon ordering steel for a bridge shop 
which has no rolling mill attached are often very annoying, and 
anyone who has experienced difficulties of this kind will be con- 
vinced that steel is not to be found awaiting a purchaser, but 
rather that the purchaser awaits the steel. It isan undoubted 
advantage for a bridge shop, such as the successful Philadelphia 
firm, to have an open-hearth mill attached, where they can roll 
their own steel, and by “crowding” the mill, or setting aside 
temporarily less important work, it is possible to push special 
orders which otherwise they would have to forego. 

It is undoubtedly true that the pin-connected truss bridge, the 
prevailing American type for spans greater than 100ft., lends itself 
more readily to variation than the less common structure with 
riveted connections. The pins are turned to standard gauges, 
varying by even fractions of an inch, which implies standard sets 
of boring tools for the pin holes, and though the pins have to be 
specially made for each order of a different-size bridge, as the 
width of chord may vary, and, consequently, the length of the 
pin, the labour is considerably less than that of adjusting the 
chord sections of riveted bridges in the shop, reaming out the 
connections and splice plates, and fitting up the main members of 
the truss to ensure accurate work, and that no time shall be lost 
in the field. Thei advantages as a shop time-saver of the 

in-connected truss can be seen in such connections as that 
Scomesn the end post—inclined—and top chord of a through 
bridge, where the variation in the angle due to the ratio of height 
of truss to length of panel makes no other difference than that the 
ends of the post and top chord section shall be planed to the 
proper angle, and a light cover plate — to the joint, Illus- 
trations of this kind could be multiplied to show that the pin- 
connected truss is especially adapted to the work of different 
designers, or, to state it in another way, the always present per- 
sonal equation or taste of the engineer carries with it less dis- 
arrangement of the system in the bridge shop when this type of 
bridge is specified. An engineer would not put his client to the 
extra expense which would follow a departure from the standards, 
as, for instance, by ordering pins of odd sizes, for though a refined 
calculation might justify a reduction in the size of the pin, he 
would take the nearest even size, as he would if ordering rivets 
or bolts. An inspection of the bridge specifications of some of 
the American railroad companies will convince one that but little 
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e bridge companies in any part of the work. 
iitude is allowed U6 ‘stool and the rigid teste to which it has 
From the aU "the manner in which the work shall be handled in 
to ogee d the special injunctions given to the inspector to see 
the shop, ‘ches of the company are carried out, it is idle to say 

+ the wi ny turn out bridges with no other condition 


that the bridge — ey shall measure a given space, and satisfy 
imposed than ts for the rolling stock. Though the designs are 


clearance’ 


habitually made by the bridge company in accordance with the 


+6 nati railroad company, they are subjected to rigid 
§ ification Se of pom al sheets and checking before 
roped wetarned with the approval of the engineer. Even for 
ye are fering from each other in length by a small fraction of 
bridges with the same height of truss, and under the same con- 
the mage rolling load, it is rather the rule to see such differences 
tor in the cross section of the chords, which would not be 
roa unless special designs were made for each particular 
structure. “ ” fn 
van hardly apply the term “standard to American 
Thoug dardisation . ye down to a fine point in the 
es , important direction, and one which makes it possible for 
mos' one to compete in the European markets, in spite of the 
eae of skilled and unskilled labour in that country. This 
hig aot point was touched upon by your correspondent, and 
part further to be said will only endorse his opinions. _ 
landard rolled sections, of convenient and well-proportioned 
in adaptable to all forms of construction, can be obtained alike 
the ‘American mills. By common consent, or the natural 
« tematic inclination of the American, the same sections are to 
found in the representative mills, selected by experience to be 
the best, and embracing all possible demands. Asan inducement 
the urchaser, engineers are provided not only with a beautifully- 
= v talogue comprising the usual material found in lists of com- 
wercial manufacture, but containing within the covers an engi- 
mony appendix replete with carefally calculated tables, properties 
of the sections, and suggestions to the designer how he may best 
tilise and economise on structures built up of the standard rolled 
aa s, Hngineers are no exception to the rest of mankind, in 
oot toy will foliow the line of least resistance, and will avoid 
unnecesary labour and tedious processes, and when the easiest 
way is compatible with the best and cheapest work, there are few 
who will not seize the chance and profit by it. When a catalogue 
contains a tangle of rolled sections of isolated sizes, of incon- 
venient and disproportionate relations to each other, measured in 
unfamiliar dimensions ; when such a book as this, unaccompanied 
by tables giving moments of inertia of the sections about different 
axes, standard forms of connection and rivet spacing, methods of 
increasing sectional areas, safe loads on beams uniformly dis- 
tributed, standard spacing of beams ; and, in fact, all such 
valuable pieces of information which are of every-day utility to 
the engineer, is it any wonder that he casts the book aside and 
places his order elsewhere ! Some of the American catalogues of 
the steel manufacturers are perfect models of a convenient and 
necessary handbook for engineers, One of them is used as a text- 
book in some of the technical schools, so perfect is the information 
ing beams and the present practice of the steel manufac- 
turers. It is bound in a convenient form, and becomes a veritable 
handbook, without which a vast quantity of toilsome arithmetical 
work would have to be done in the office of the engineer. j 
The closing lines of your article are put in the form of a question, 
which can only be answered by the suggestion that the words, ‘‘of 
your standard type,” refer to a locomotive constructed according 
to the American practice, and which is left to American engineers 
todesign. If we were ordering engines to be made on the English 
plan, would we not make the designs here and employ au inspector 
to see that they were carried out ‘ RB, R. 
Cambridge, Apvil 19th. 





THE POSITION OF PIG IRON, 

Sin —While fully recognising that the output of pig iron is not 
as it should be, yet | cannot help thinking that little can be done 
in increasing the output under the present system, unless more 
furnaces are put in blast. The production of pig ‘must neces- 
sarily depend on the metallic equivalent introduced into the fur- 
naces; and where low-grade, dirty ores are used as burden, 
whether wholly or in part, clearly the output of pig cannot be 
nearly the maximum of what the fnrnace will produce if high- 
grade ores are used. Iron ore consists of salts of iron and other 
things, and where these ‘‘ other things” are readily separable, 
there is no real reason why they should leave the mines at all. 
Why not use a burden of, with hematite, 60 or 65 per cent. 
metallic content, instead of one of from 45 to 50 per cent., and so 
increase output! Would not this increase the output of pig, and 
that at little additional outlay ! ‘ 

Iron ore is usually sold on a basis cf 50 per cent. metallic 
content, and with an additional unit value for all above the basis ; 
and assuming a 50 per cent. ore is now worth 13s, per ton, and 
assuming the unit value to be 4d. per unit, the value of a 60 per 
cent. ore would be 16s, 4d. per ton. 50 per cent. ore contains 
28°57 per cent. of useless matter, and 60 per cent, ore contains 
14°29 per cent., a difference of 14°28 per cent; or, to put it in 
other words, if we are paying 8s. 4d. per ton on carriage on a 
50 per cent. ore we pay 2s. 4d. for carriage of material of no 
metallic value, while on a 60 per cent. ore we pay only ls. 2}d. 
Other costs will show practically—although not quite exactly—the 
same difference ; and with a furnace producing 30 tons per week 
on 50 per cent. ore, an increase of 60 tons should be made by using 
a 60 per cent. ore, 

To obtain high-grade ores necessarily means that concentration 
must be practised, and this should be applied to all ores contain- 
ing separable gangue, the process used being that most suited to 
the particular form of ore operated on. Wet separation or con- 
centration is suitable for a wide range of non-magnetic ores, and 
provided the ore is crushed to pass a 30mm. ring, there is no 
difficulty in automatically concentrating up to what is practically 
the limit of metallic value of the ore treated. Where the ores are 
magnetic, cr are magnetic after they are calcined, magnetic sepa- 
rators may well be used, and there need be no difficulty in 
arranging these for either dry or wet pulps, The only trouble is 
that in most cases designers are too fond of working on lines 
which are not original. 

With proper concentration, ores which are now passed by, owing 
to their being too low in metallic value while in the crude state, 
could be treated and rendered valuable, as anything holding over 
«” per cent, in metallic value would pay in hematites, while with 
other classes of ores it would be pall well to submit those of low 
grade to expert examination. 

Complex ores would, of course, be quite another thing to deal 
with, and in the treatment of these there is a totally different 
system to be adopted than where simple ores are being dealt with, 
but these would scarcely affect the production of pig iron to any 
pte extent, 

erro-Nodium Works, Hythe-road, 


S WaLrer J. May. 
Willesden Junction, N.W., April 22nd. 





” AMERICAN TRADE INVASION, 
_SIR,—Manufacturers in this country are indebted to you for 
sd recent leading articles on the conditions and restrictions 
rye upon British locomotive builders, and for your comparison 
of these with the corresponding freedom enjoyed by American 
manufacturers, 

r Volumes might be written upon this interesting theme without 

tin, permanent improvement resulting therefrom, and it is surely 

ane therefore, that we ceased discussing the details of the subject, 

be qpbroached the really momentous question, and ascertained 

be Y ermotive builders at home and in the States find themselves 
ring under such very different conditions, 





placing orders -for their locomotive requirements in America 
is, I presume, not on the initiative of their locomotive 
superintendents, but rather the outcome of an independent move 
on the part of the directors of these companies, who, although not 
claiming to be engineers, have very often ideas of their own on the 
question of locomotive design. 

Locomotive superintendents and consulting engineers should 
naturally be the last to advise ordering in America, except perhaps 
in special cases with the latter, when the terms of their remunera- 
tion are, say, a fixed retaining fee, independent of by whom and 
where their contracts are executed, and when inspectors’ salaries 
and other expenses are allowed to be charged separately. 

If we really desire to see our export locomotive trade continue 
and increase, we should have no hesitation in endeavouring to put 
a stop to the multiplication and peculiarities of designs and speci- 
fications now in use in this country, for it is undoubtedly through 
these obstructions that the output of British manufacturers has 
been paralysed in the past. 

Locomotive superintendents and consulting engineers should now 
meet together and elaborate certain standard designs and specifi- 
cations which can only be afterwards modified by this central 
authority, or, if they cannot agree in this matter, they should be 
instructed by their directors to refrain altogether from introducing 
new designs, 

It would certainly be better still if standard locomotive designs 
were determined by our locomotive builders in consultation with 
locomotive superintendents, as in America, for this standardisa- 
tion, resulting in cheapness and accuracy of manufacture, would 
naturally be constantly kept in view by the builders, and no change 
in design from previously arranged dimensions would be permitted 
unless for very special and obvious advantages to be gained. 

1 am, however, afraid that these reforms are more than we can 
expect to see realised at present in this conservative country, but 
the orders sent to America will not have been altogether without 
benefit to the future of cur locomotive trade if they result in the 
introduction and adoption of standard specifications for all loco- 
motives, whether for home or for colonial railways, and standard 
locomotive designs for at least all colonial railways. 

Locomotive builders, who, | understand, are nearly all full of 
work at present, could do much to bring about this desirable state 
of matters by drafting a standard specification and declining 
thereafter to «juote to any other, 

EXPERIENCE, 

London, 28th April, 1899. 

Sik,—Your articles in your issues of 7th and 21st inst., on the 
above subject, in which you refer to the onerous tests applied to 
steel in this country, and the way in which our trade is seriously 
handicapped—if not actually strangled—are perfectly true. Unless 
some means be found to induce engineers to moderate the severe 
specifications now so much in vogue, we are only at the beginning 
of our trade leaving us, as it will be impossible for us to compete 
with a country like America until they are modified. 

Steel can be made and rolled in one day ; but it will require 
another three to ten days to get the tests carried through, if all 
goes right. Bnt should a hitch occur, such as one test of the series 
not being quite right, it may involve avy time from another day 
or two to several weeks. Oftentimes these severe specifications are 
carried out rigidly ; and the fact of the maker having done his 
best to comply with them, and having only failed in a slight technical 
point, is quite ignored. I have known material absolutely and finally 
rejected simply because it was = tougher, as judged by its re- 
duction of area, than ordered, and although the rest of the tests were 
quite right. And, again, other material finally rejected because the 

hosphorus exceeded its limit by ‘002 per cent. according to the 
st analysis, although the seller’s analyst and an independent 
analyst both made the result within the limit. 

We bear a good deal of blame Jaid on the workman, and that if 
he did more we could make cheaper material. While, no doubt, 
there is truth in this, yet, | venture to say, as far as concerns the 
steel trade, that the amount of blame attachable to the workman 
—with the exception ot unnecessary strikes— is insignificant com- 
pared to that due to unreasonable testing, for what is the use of 
men turning out more material, as long as it is impossible 
to get that already made sent away in anythjng like reasonable 
time / 

Specifications should be arranged with the double view of pre- 
venting any bad material passing out, and also of putting as little 
hindrance in the manufacturer's way as possible, so as to enable 
him to turn out work as rapidly as he can. At present many of 
them, while not absolutely impossible, are not practicable on a 
large scale, and could not act more effectively than they do if 
their deliberate intention was to hinder and delay the maker, and 
make his work as costly as possible. STEEL, 
April 24th. 





THE RIGIDITY, THICKNESS, AND STABILITY OF THE 
EARTH'S CRUST. 

Sir,—In THE Encinerr of April 7th, page 337, it is mentioned 
as part of a recently-stated thesis, published in the Jnyegneria 
Civde, that the earth as a hollow ion is an impossibility, and 
that it is proved that without a supporting nucleus the crust of 
the earth would be unstable and must crush. As a means of 
arriving at this conclusion or of proving it, a thickness of the 
earth’s crust of 19 miles is assumed. It is not necessary, perhaps, 
to the merit of the work of the writer in the Jnagegneria Civile that 
he should have been the true originator of the theory which has 
led to his conclusions, and I may, therefore, point out without 
detraction that not only was it shown as far back as 1872, by the 
late Kobert Mallet, that the orthogonal pressures in any assumed 
thickness of crust of the earth’s diameter and thickness, were 
sufficient to crush any or all of the known materials of its composi- 
tion, but also that the well-ascertained thermal dissipation was 
more than sufficient to account for the differential contraction 
from centre to surface, and therefore of earth crushing or earth- 
quake and volcanic energy. 
In the “Transactions” of the Royal Society for 1872 will be 
found Mallet’s classical paper on this subject, a paper which con- 
tains a great store of information on the resistance to crushing of 
various materials, and on the thermodynamic equivalents of the 
work done in crushing. In the experimental investigations neces- 
sary for the completion of this paper, and the preparation of the 
supplementary paper—Phil. Trans. R5., vol. sll ap 1- 
I had the privilege of being engaged with their talen author, 
and for the second paper, which deals with the contraction of the 
earth’s crust, the diminution of the volume of the earth by loss 
of heat, and the extrusion resulting from the centripetal following 
of the more slowly — contracting crust, I made the 
whole of the calculations. ese will be found in the second — 
as relating to assumed thicknesses of crust of from 100 to 400 miles. 
In the first paper it is shown, not only that the materials must 
crush under the orthogonal pressures of the earth’s crust as a 
spherical arch, but how much material must be crushed or other- 
wise removed to permit of, or rather as a result of, the differential 
coefficient of contraction of the hotter inner and cooler exterior of 
the earth, The second paper shows the change of volume of the 
crust by contraction of either of the assumed thicknesses with 
different mean rates of secular cooling. 
From the practical engineering point of view these papers, 
although not much known to engineers, are of much value because 
of their original investigation, of which the results are given, of 
the coefficient of contraction of rock materials, as well as their 
resistances to crushing. 


Outer Temple, London. W. Worsy Beaumont, 





DIAGRAMS FOR EARTHWORK QUANTITIES. 
Str,—Will you allow me space in your columns for a short reply 








It would be base ingratitude on my part to decry earthwork 
tables, or to suggest that my diagrams are superior in point of 
accuracy. Speed in obtaining results sufficiently accurate for 
practical Fax nays is what I claim to be their chief feature. They 
are intended par excellence for engineers and contractors engaged 
on outdoor constructional work, as a time-saver in the multitudinous 
small calculations of quantities for rough estimates, interim 
measurement, &c., which arise in practice, and as such they havo 
been very favourably received. 

With all deference to your opinion, I must point out that rough 
estimates of quantities have often to be obtained without cross 
sections. With the diagrams very fairly accurate, quantities may 
be rapidly obtained when the information to hand consists of little 
more than a longitudinal section and a superficial acquaintance 
with the site ; also in cases where it is not worth while to go into 
detailed figures, or for preliminary or parliamentary purposes. 

As regards the scale, it is surely quicker to multiply by ten than 
by forty ; and further, an engineer always uses a 40: scale for plans 
whether they be 40ft., 400ft., 4000ft., or 4,000,000ft., to an inch. 
The objection to the use of dividers is that they soon destroy the 
surface of the card, and they certainly are not so rapid in practice 
as the ordinary boxwood scale. With ri to some of the 
diagrams being upside down, there are objections to every arrange- 
ment, and this one seems to present the fewest. If a boxwooa 
scale be used there will be no necessity to refer continually to the 
printed scale, A. H, RoBerts, 

Engineer's + aey _ Talbot Dock, South Wales, 

th, 
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FOREIGN CAPITAL IN JAPAN. 


Sin,—Will you allow me to say afew words respecting my article 
on - a subject which appeared in your issue of ard February, 

e 102 / 

30 far as I know, Mr. J. H. Gubbins has not publicly expressed 
any opinion whatever as to the meaning of the revised Japanese 
codes, or on the probable results of their application to foreigners ; 
and it was not with reference to any comparison between the two 
translations, but as a crushing rejoinder to certain rash individuals 
who refused to accept the statements which he put forward in a 
certain little ‘‘ Digest of the Revised Codes as affecting Foreigners " 
—including the celebrated passage respecting John Doe and 
Richard Roe—that Dr. Linholm proclaimed his own infallibility. 

The universal opinion among foreign residents seems to be that 
rights of ‘‘superficies” and ‘‘emphytensis” are very unsatis- 
factory substitutes for actual cm, of land. Who will build 
a factory if he is liable to disturbance or ejection at the end of 
twenty-five years—or sooner, if ‘‘local custom” can be pleaded 
by the landlord / 

“our Tokyo CORRESPONDENT, 





OLD STEAMSHIPS. 


Sik,—Can any of your numerous readers inform me where 
models or drawings of any of the following vessels can be seen : 
P.S, Charlotte Dundas, one of the first paddle steamers, built in 
1802 on the Forth and Clyde Canal; p.s. Savannah, first paddle 
steamer to cross Atlantic, built in New York, 1819; p.s. Vulcan, 
built on the Monkland Canal in 1819; p.s, Enterprise, built by 
Messrs. Gordons and Co. on the Thames in 1825; ps. Aglaia, 
first iron steamer built on the Clyde in 1827, and plied on Loch 
Eck ; p.s. Fairy Queen, said to be the first iron steamer to ply on 
the Clyde, built in 1831; s.s, Francis B, Ogden, one of the first 
vessels with a propeller, built on the Thames in 1837 ; p.s. Sirius, 
built by Messrs. Menzies and Sons, Leith, engines by Messrs. 
Thomas Wingate and Co., in 1837-8; s.s. Archimedes, built on 
the Thames in 1839; p.s. Great Eastern, built 1857 (is there a 
model of this vessel’); wooden ship Earl of Balcarras, built in 
Bombay in 1811? 


Glasgow, April 24th. ENQUIRER, 





THE NAVAL BOILER OF THE FUTURE, 


Sir,—Referring to the second interesting instalment of the 
article on the ‘‘ Naval Boiler of the Future” in your issue for 
April 21st, I should be glad if you would allow me an oppor- 
tunity of replying to the rather disparaging remarks regarding the 
Perkins boiler contained therein, especially the raph to the 
effect that ‘‘ this was a total failure when push hs is quite 
incorrect, as no Perkins boiler has even been “ pushed,” %.¢., 
subjected to forced draught. This boiler certainly could not be 
described as a ‘‘failure,” examples of which having been at work 
continuously for many years. The boiler of the Anthracite—the 
one referred to—was particularly successful, having undergone 
exaustive steam trials by experts previous to the yacht leaving 
for America, while she was in America, and again on her return 
to England. 

Lortus P, PERKINS. 
43, Regent-square, Gray’s-inn-road, W.C., 
April 26t 








THE GOLD- PRODUCTION OF QUEENSLAND, while showing an 
increase in 1898 of 110,1780z., indicates a considerable falling-cff 
in the quality of the ore raised. The average yield of gold per 
ton of ore raised during 1898 was 15 dwt. 11°72gr., as compared 
with 1 oz. 1 dwt. 3°80 gr. in 1897 ; or, say, a difference in value of 
no less than £1 1s. 7d. per ton of ore, calculating gold at £3 16s. 3d, 
per ounce, which seems to be the Queensland basis. The following 
comparison of the average yield of gold per ton of ore, during the 
last seven years, speaks for itself :—1892, 1 oz. 6dwt. 20 gr.; 1893, 
loz. 6dwt. 8gr.; 1894, loz. 4dwt. 5gr.; 1895, loz. ldwt. 6gr. ; 
1896, 1 oz. 3dwt. 10gr.; 1897, loz. 1 dwt. 3gr.; 1898, 15dwt. 11 gr. 


THE SOULANGES CaXatL,—This new and enlarged Canadian canal, 
which will take the place of small separate canals for the passage 
of the rapids of the St. Lawrence River, will probably be open for 
traffic this year, though it has been under construction since 1893. 
The canal will be 14 miles long, extending from Coteau Landing tv 
the Ottawa River, and will be 14 miles in length. It bas four 
locks, with an aggregate lift of 82ft. Gin., or nearly half the total 
rise from Montreal to Lake Ontario. The first three locks are at 
the lower end of the canal, and have a lift of 234ft. each. The 
fourth lock has a lift of 124ft. to 144ft., and about 1000ft. above it 
are guard gates to ensure the safety of the lower locks. The 
summit level is 105 miles long. The locks are 350ft. long over all, 
the lock chambers being 270ft. long and 45ft. wide. They are 
built of concrete, faced with cut stone, and in the concrete side 
walls are the tunnels or conduits for filling and emptying the locks. 
Each side of the lock has ten 30in. openings into the tunnels, and 
the lock can be filled in about five minutes. The canal is 100ft. 
wide on the bottom, with side slopes of 2 to 1, and great trouble 
has been caused by slides in cutting the canal through soft wet 
clay. A stone paving is laid upon the lower portion of the slope, 
and above this the slope is carefully sodded. There are seven 
road bridges and one railway bridge across the canal, all having 
concrete piers and abutments, the pivot piers being at one side of 
the canal. The canal will accommodate vessels of 2000 tons 
burden, having a draught of 14ft. The supply to the canal passes 
through two Stoney sluice gates, each 20ft. by 22ft., placed beyond 
the upper guard gates. The locks and bridges will be lighted, and 
the canal will have arc lamps of 2000-candle power, 506. apart, 
so that navigation can safely be handled at night. The machi- 
nery for lighting and for operating the locks, gates, sluices, &c., 
is all worked by electric power, generated by dynamos coupled 
directly to water-wheels which are driven by a 20ft. head of 








® Present policy of certain English railway companies in 


to your article on the above subject in your issue of the 14th jnst.? 


water. The cost will be about £1,050,000, 
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AMERICAN PADDLE-WHEEL STEAMERS WITH 
BEAM ENGINES. 

At the time we concluded our series of articles under 
the above title in our impression for March 24th, we had 
not succeeded in obtaining photographs or drawings of 
the Pacific paddle steamers. We have since then re- 
ceived a photograph of the China, which is repro- 
duced in the above engraving. She was one of the 
latest and finest of the beam engine ocean steamers 
of the Pacific Mail Line, and was built in 1866. 
She had a wooden hull, built by Wm. H. Webb and 
Company, of New York; and H. Steers constructed 
the engine. The vessel was 360ft. long over all, 32ft. 
beam, and 47ft. wide over the guards, which—as will be 
seen from the illustration—did not extend fore and aft 
very far beyond the paddle-boxes. Forward of the 
wheels the sides were carried up to the levelof the upper | 
deck, increasing the freeboard. Aft of the wheels there 
were only bulwarks, with an open promenade sheltered 
by the upper deck overhead. A long deck-house extended 
aft from the foremast. The hull had a straight stem, with 
a peculiar peak projection at the prow. The vessel was 
barque rigged, and had one smokestack placed forward of 
the wheels. 

The low-pressure beam engine had a cylinder 10din. 
by 144in., with a piston-rod llin. diameter. The beam 
was of the diamond pattern already illustrated, 
26ft. 6in. long, centre to centre, and 11ft. deep. At its 
outer end it carried the connecting-rod 22ft. 4}in. in 
length, and 10$in. to 13in. in diameter. The crank pin was 
14in. diameter, and the journals 13in. long; the main shaft 
was 22in. diameter and 36ft. long. The air pump was 
5ft. diameter and 6ft. stroke, and there were four feed 
pumps 6in. by 72in., and two bilge pumps 6in. by 72in. 
An independent centrifugal circulating pump supplied 
the condenser. This was 7ft. 8in. high, 10ft. 2in. 
wide, and 18ft. long, having 4464 tubes jin. dia- 
meter and 9ft. 4in. long. The boilers were of the 
rectangular marine tubular type, 25ft. in length, 
12ft. 6in. in height and 13ft. in width over the shell. 
Each boiler had six furnaces 7ft. long and 3ft. 3in. in 
diameter. There were in all 24 boxes of tubes, each box 
containing 99 tubes 7ft. long and 3in. diameter outside. 
The main steam pipe was 28in. in diameter. 

The registered tonnage of the China was 2386 tons, 
and the deadweight capacity was 2000 tons. She ran on 
the Japan and China route from 1867 to 1880, taking 
eighty-one days for the round trip from San Francisco to 
Yokohama and Hong Kong and return. In 1883 she was 
purchased by Mr. Henry Villard, and in 1884 was used 
as a receiving hulk for small-pox patients at San Fran- 
cisco. She was finally sold in 1884 to Mr. William E. 
Mighell, by whom the hull was burned and the en- 
gines broken up, being sold as scrap to the Pacific 
Rolling Mills. 








A RUBBER CUSHIONED HUB. 


A NEW means of reducing the vibrations of road vehicles 
has been brought to our notice. The primitive wagon of 
bygone days possessed no springs whatever. Every irregu- 
larity of the surface traversed was therefore transmitted in a 
more or less objectionable manner to anyone sitting in the 
wagon. Later on springs in various forms were used, and 
comparatively recently solid india-rubber tires and pneumatic 
tires have been employed, each having for its object the 
reduction of vibration. The invention under consideration, 
which is the patent of the late Mr. G. Turner and Mr. 
J. M. H. Venour, is like neither of the foregoing, though it 
aims at obtaining the same result. The particular adaptation | 
of the principle of this invention which we have seen is that | 
to ordinary iron-tired brougham wheels; there is no reason 
that we can see, however, which should prevent its being 
used for numbers of other kinds of vehicles. The method 
employed for deadening the vibration is as follows :—The hub | 
is made with an inner and an outer shell, which are joined | 
together by radial webs, placed at some distance from one | 
another, forming between themselves orifices having the | 
shape of part sectors of the circle formed by the outer shell. | 
These orifices extend the whole breadth of the hub, and are | 


filled with vulcanised india-rubber. The rubbers are pierced ‘is going to last. It seemed to us at first sight that the holes 





| durability of the vehicle. 





from end to end with holes, iato which tightly-fitting bolts 
can be inserted. These bolts project sufficiently to go through 
a washer and a plate at each end; it is these plates which 
carry the axle bearing, so that their form may be varied to 
suit the particular kind of vehicle to which the system is 
adapted. Reference to our illustrations—Figs. 1 and 2—will 
make perfectly plain the general principles of this hub. Fig. 1 
is a half cross section, and shows the inner and outer 
shell, and the compartments filled with india-rubber through 
which go the bolts. Fig. 2 shows a hub half in section and 
half in elevation. It is obvious that any motion imparted to 
the rim of the wheel has to be transmitted first of all through 
the india-rubber before it reaches the axle of the wheel, and 
that some of the rubber is always in compression and 
some in tension. It is claimed that by using this hub 
vibration due to inequality of roads is reduced to a mini- 
mum, giving greater ease to passengers and increasing the 
By the courtesy of Mr. Edwin N. . 
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might become enlarged, which, of course, would meee 
interfere with its efficiency. On consideration, howe 
think that with care in manufacture, and in fitting the tain 
a. 
uch danger j 
Fe 1 Ber in 





Fig. 2 
this direction. Moreover, we have been shown apiece of india. 
rubber, which we were told had been fitted to an omnibus 
for some months, and in actual use for some ten weeks, 
There was no sign whatever of such enlargement of the bolt 
hole as we have alluded to, or any other sign of wear, and 


the india-rubber was still perfectly pliant. We are informed, 
too, that the hubs of the brougham in which we rode, and 
which had covered some 5000 miles, had just been opened 
up, with the result that they were found to be in perfect order, 

It is intended to adapt this form of wheel to motor 
vehicles and cycles. We have not had an opportunity of 
seeing any so adapted, but there appears to us to be some- 
thing in the claim which is put forward that very powerful 
brakes could be used without any fear of destroying wheels 
fitted with this hub. 








ELECTRIC MINING LOCOMOTIVE, 





Tux accompanying illustration represents an electric mining 
locomotive constructed by the Oerlikon Maschinenfabrik, of 
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ELECTRIC MINING LOCOMOTIVE 


Henwood, of 22, Great St. Helens, who has been charged 
with the experimenting in connection with this appliance, 
we have had an opportunity of riding on fairly uneven roads 
in the brougham fitted with it, and we have also compared 
it with a new four-wheeled cab provided with ordinary hubs 
and iron-tired wheels. Both these vehicles were tried over 
the same roads, which were for the most part of much-worn 
macadam. Asa result we can say that the comparison was 
distinctly favourable to the new styleof hub. The motion is 
comparable to that of vehicles fitted with C springs. There 
is the same kind of buoyancy as is possessed by such con- 
veyances, and the “jars” caused by the unevenness of the 
roads are ‘rounded off,” if one may use such an expression. 
In addition to this, the noise is considerably less than with 
an ordinary four-wheeled closed vehicle. This was particularly 
noticeable when going over uneven granite setts. On a very 
uneven road composed of these, conversation in the brougham 
was perfectly easy; in fact, the usual ‘‘hum’’ which one 
expected to find was conspicuous by its absence. 

Time alone, of course, can show how this new form of hub 





Ziivich. The general arrangements will be tully gathered 
from the engraving. The motor drives on to one or both 
axles through worm gearing, and the current is taken from 
overhead lines. The locomotive is fitted with electric bells 
and lights, and the switch and brake are under the drivers 
hands as he sits in the position shown. The speed is generally 
between 8 to 12 kilometres (5 to 74 miles) per hour, and 1s 
regulated by a resistance. When direct current is used one 
overhead conductor, and with alternating current two con- 
ductors, are required, the return in either case taking place 
through the rails. 








In the second part of his article on thé “ Petroleum 
Fields of Roumania,” in the Petroleum Industrial and Technical 
Review, Mr. Sutherland points out that the railways which serve 
the oil-fields in this country “have a very inadequate supply of 
wagons, and it is usually necessary to provide a supply of —— 
wagons.” Here is an opportunity for British manufacturers : 
railway rolling stock to appropriate a part of what will eventually 
become an extensive industry. The Germans are there already. 
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THE GREAT CENTRAL RAILWAY FROM 

LEICESTER TO RUGBY. 

No, III. 

irty-three miles which separate Annesley 
jd Station at Leicester be added _ the nine- 
intervening between the latter town and Rugby, we 
— + the total of fifty-two miles, constituting the 
— ye the northern section of the important new 
es to the metropolis recently opened for traffic. Irom 
Laer eake to Aylestone, a short way south of Leicester. 
the site of the bridge over the canal repre- 
aa d by a photograph in a recent impression, and 
“— is illo from our starting point, the distance is 
- y seventeeD miles. This section forms what may be 
- d the second contract of the northern division. The 
po construction of this part of the Great Central 
ae let to Mr. Henry Lovatt, of Wolverhampton, who 
pA had the building of the poy station at Leicester, 
while the steel and iron wor. of the numerous bridges and 
ther similar structures were placed in the hands of the 
Horseley Company, of Tipton. To the same company was 
also accorded the same share of the work in the third 
contract, extending from Aylestone to Rugby, a distance 
f sixteen miles, the remainder of the construction being 
let to Messrs. Topham, Jones, and Railton, Westminster. 
Between Leicester and Rugby there are intermediate 
stations at Whetstone, Ashby Magna, and Lutterworth, 
all of which are laid out on the island-platform principle. 

Before leaving Leicester behind, vid the Bede Meadows, 
afew words may be appropriately introduced respecting 
the unrivalled example of old Roman pavement, which 
has been pronounced by the highest authorities and 
experts in such matters to be the finest mosaic tessellation 
in the world. The viaduct of the Great Central Railway 
passes right above it at Friars Causeway, and it is, as it 
were, ershrined in one of the arches, where a permanent 
home has been made for it by the company and the Cor- 
poration. The pavement was discovered in digging the 
foundations for some houses in the year 1832, and it was 
originally proposed to take it up and remove it to the 
museum. Fortunately, this suggestion was not adopted, 
and the Council determined to buy up such property as 
was required to preserve the pavement on its original 
site, and afford the proper facilities for the public to view 
and inspect it. 
floor about 23ft. square. Mr. William Jackson, who has 
written an excellent paper on the whole subject, states 
that the probable date of its construction is about 
eighteen hundred years ago. He remarks that it is a 
marvel of constructive skill, of variety and beauty in form 
and colour, and not the least part of the marvel arises 
from the almost beggarly elements out of which the de- 
signer has produced his truly harmonious effects. No 
squared, artificially coloured, or glazed tesserw are used, 
such as we find in a modern floor, but little pieces, 
irregularly but purposely formed of brick and stone. 
There are three different shades of brick—a bright red, 
a dull or Indian red, and a shade between the two; slate 
from a neighbouring quarry gives a dark-bluish grey, an 
oilite supplies the warmer buff, and a fine white com- 
position resembling limestone is used for the centre points 
and borders. In addition, the outside border is formed 
with tessere, rather larger in size, of asage-green limestone. 
The pavement is constructed in the following manner :— 
There is a foundation of strong concrete below; over this 
is a bed 3in. to 4in. thick, formed of pounded brick and 
lime, and on this a layer of fine white cement, in which 
the tesser are laid, with their rough sides downwards. 
Liquid cement then appears to have been poured over the 
floor, filling up the insterstices, after which the surface 
would be rubbed down and polished. 

There are some important works both north and south 
of the Central Station, to which we have not yet 
alluded, but which we shall proceed to illustrate and 
describe in the present and succeding articles. In the im- 
mediate vicinity of Leicester there are two handsome 
steel bridges over the river Soar, an affluent of the Trent, 
which are represented in the photographs on page 414, 
and at a little to the north of the Central Station. One 


Ir to 
from the 


-of these is situated at 32 miles 58 chains from our | _ 


starting point, and the other a mile further south. The 
former has two spans of 87ft. 6in. each, a depth of 9ft., 
and a width of flange of 2ft. 4in., and the latter one that 
of 104ft. 8in. between the centres of the end posts. Both 
structures belong to the same type of truss adopted on 
other portions of the line, to which the attention of our 
readers has already been directed; but in many other 
respects, as indeed is indispensable, the general design 
is considerably modified. In the first place, it will 
be seen from the accompanying photographs that 
both the bridges are of the deck class, and the num- 
ber and arrangement of the principal girders, as well as 
numerous other constructive details, will be very dif- 
ferent from those adhered to in the through bridges, such 
as that, for instance, over the river Trent. 
_ With the exception of the bridge over the Aylestone 
Canal, of which a photograph was given in THE ENGINEER 
for 14th inst., p. 356, all the bridges treated of hitherto in 
detail, and of which working plans and drawings have been 
published, are through bridges. In a succeeding article 
we shall describe, with the aid of the necessary drawings, 
the single-span design represented in our photograph, as 
its span is greater than either of those shown of the 
double-span example. Many engineers consider that 
deck are cheaper than through bridges, and preference 
is certainly frequently accorded to them in the United 
a When of large span they enable the height of 
e abutments and piers to be appreciably diminished, 
and the manner in which the loading is directly super- 
— upon the main girders is, it must be admitted, 
ey conducive to lateral stiffness and stability. 
~nere is in the deck system a total absence of that twist- 
ney which must inevitably occur in a through 
pon ge with a pair of main girders, carrying a double 
tack, when one track is loaded and the other unloaded. 


Were this relic complete, it would form a | 
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No amount of overhead or underneath bracing will 
altogether obviate this defect. A regularly skilful, judi- | 
cious, and scientific system of bracing, such as we have | 
recently given in our present series of articles, some ex- | 
cellent examples of, will no doubt remove all fear of | 
ultimate consequences, but the torsional stress will be | 


there still under the conditions mentioned. 








HOT BLAST STOVE. 


We illustrate a new hot blast stove, of which the patented 
method of checkering is so designed that the bricks cannot 
under any possibility become loosened or displaced, either by 
scraping the vertical flues or by the action of the cleaning 
gun, as the checkering is all bonded together. This 
checkering also allows the stove to be divided into separate 
chambers or partitions, without the necessity of building 
thick intermediate walls, which take up so much space and 
consequently heating surface. Inserting the checkering grids 
into the stove lining avoids the thick wall at the bottom 
which forms a shelf and a consequent deposit for dust. The 
segment-shaped combustion chamber gives a better distribu- 
tion of the gas, spreading the flame over the whole of the 
vertical flues, and abolishes the numerous corners and small 
openings, which cause so much trouble in stoves with circular 
combustion chambers. The lower portion of the stove is 
divided by cast iron partitions, in which are openings capable 
of being closed from the outside by swing doors, as shown 
in the engraving, these partitions being so constructed that 
they form the supporting columns and girders for carrying 
the grids and checker work. The physical advantage of being 
able to retain and distribute the heat as equally as possible 
throughout the time of blowing is too well known to need any 
recommendation to furnace managers. It will only be 
necessary to explain how the stove should be worked to give 
the best results, both on gas and on blast. We will suppose 
a the stove is worked two hours on gas, and two hours on 

ast. 

When the stove is put on gas all the doors in both parti- 
tions are closed, by which the gas rising in the combustion 
chamber passes down the checker work above the chamber A. 
At the end of forty minutes the doors in the partition between 
A and B are opened toallow the flame to pass down; at the 
termination of another forty minutes, the doors between 
chambers B and C are opened, the gas then passing down the 
whole of the checker work, but the greater portion of the 





heat will pass down partition C, being the first openings met 
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by the flame, the other partitions receiving a proportionate 
amount to keep up the heat absorbed by the brickwork in 
proportion to their nearness to the combustion chamber. At 
the end of two hours the gas is shut off and the stove changed 
in the usual manner, and worked as follows :—All the parti- 
tion doors are closed at the beginning of the blow either before 
or immediately after turning on the blast, which passes up 
the now heated checker work above chamber A for forty 
minutes ; at the termination of that time the doors between A 
and B are opened, which will allow the blast to pass through 
two sections of the checker work, giving additional heat to 
the blast. At the end of the second forty minutes the last 
range of doors is opened, giving free passage through the 
whole of the checkering to the blast, which acquires the addi- 
tional heat reserved in section C. It will be apparent that 
the speed of the blast through the stove diminishes, and a 
greater heating surface is exposed to air as each set of doors 
is opened, allowing it to remain longer in the stove, as the 
heat is less towards the end of the blow. One of these stoves 
is now in operation at the Eston Works of Bolckow, Vaughan, 
and Co., Limited, and is giving very satisfactory results ; 
another is in course of erection. 








A GERMAN RAIL JOINT.’ 





In the domain of permanent way, a system of rail jointing, 
having its origin on the Continent, and called the “ Stoss- 
fangschiene,” has for some time occupied the attention of 
railway engineers. The invention is not the growth of a 
night, as it has been tried for a number of years. It has 
been the subject of much technical criticism, through which 
it has lived, and obtained in 1896 recognition by the award of 
a first prize by the Union of German Railway Administrations. 
With the results of some seven years’ successful practical trial 
side by side with ordinary fished joints on the Berlin State 
Railway, the joint has made its way to the favour of 
engineers of railways in all parts of the Continent, and has 
more recently been applied with acknowledged success to the 
new Vienna Ringbahn. Since then the joint has found a 
home in the United States, on the Pensylvania railroad, 
where it has been laid down for a considerable number of miles, 
and is being extended. 

Its chief characteristic is a short piece of rail, with a 
narrow running surface, having its ends bearing in the end 
chairs of the adjoining rails, and laid alongside the main rail, 
to which it is secured by means of fish bolts and nuts. The 
object of the auxiliary rail is, primarily, to relieve the two 
rail ends of the running load by sharing it with them, or in 
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other words, to bring the joint up to the strength of the solid 
parts of the rail, The auxiliary rail has on the middle of its 
top a narrow running surface of Yin. to 12in. in length, level 
with and contiguous to the top of the main rail, on to which 
the wheels gradually run by inclined planes, so fashioned as 
to cause no impact at the greatest speeds even by wheels with 
badly worn tires. A bridge is thus formed between the end 
chairs, assisting in carrying the load safely past the actual 
joint. The annexed diagram giving elevation and sections of 
the joint will illustrate this explanation. 

It will be observed that there is in the cavity between the 
main and auxiliary rail a filling piece which is held in posi- 
tion by the fish bolts; the function of this filling piece is to 
carry the load from the head of the main rail to the foot of 
the auxiliary rail and vice versd, so that the pressure upon 


word, or a total of some 54d. a word from London to 


| might be arranged by way of Constantinople, the Persian 


India, instead of the 4s. now charged. Another land line 


Gulf, and Karachi. Mr. Heaton said that he was sorry 
that, when Mr. Cecil Rhodes wished to construct a 
land line from the Cape to Cairo, he had not received 
encouragement from the British Government. At the pre- 
sent time a telegram from London to Malta costs 4d., and to 
Tunis only 3d. a word; while from London to Cairo it was 
as much as Is. 7d. Mr. Rhodes proposed that there should 
be a land line from England to Gibraltar by way of France 
and Spain, and then, by means of a short cable across the 
Straits, the line should be carried along the North Coast of 
Africa to Egypt. Only 850 miles of cable would be needed 
to connect Australia to existing land lines. As regarded the 








the heads of the two rails is distributed throughout the joint 
on to the bearing surfaces on the sleepers, and thus relieves 
either rail from excessive stresses, Practical tests demonstrate, 
we are told, that the joint, constructed as shown, fulfils all 
the requirements of engineers in respect to the deflections, 
which are the same at the joints as at other points on the 
rail. 

A few diagrams, annexed, give data of these depressions of 
the rail joints, where ordinary fish-plates are used, and of 


Express Train W217. Sept. i? 1896. Hanover to Berlin.>-> 
with Slossfangschiene. 


Doha Peden o 


a oa oe —— oo a 





DAahas a 





ALDatal 








with Ordinary Fishkplaies. 
Peet Dird neds 1 ns Oe, Oe Oe OO a, NN 


SEE Agieteddh adh idh dain dete ease aeahee ie eee 





AANA Rca Ag gh AB a A ap aps AM 


Passengers Train 


with “ Stossfangschiene” 




















Ordinary _Fishplotes. 


others furnishei with the ‘“‘ Stossfangschiene’’ as well as of 
the middle of the rail, under passenger and fast traffic. 

The construction of the ‘‘ Stossfangschiene’”’ permits the 
usual gap for expansion to be materially increased, a matter 
of considerable importance, as it enables rails of 60ft. in 
length to be employed, as in America, to the saving in the 
number of joints and in subsequent maintenance. 

The auxiliary rail of the joint guards the ends of the rails 
from abrasion by the blows from the tires ; thus extra wear at 
the ends of the rails is practically avoided, and so rails can 
remain much longer than usual, it is said, in the track; 
further, rails, ripe for removal through their ends being worn 
out or broken can be kept at work by furnishing them with 
‘ Stossfangschiene ” joints, until the whole length of the rail 
is unfit for use. 


. 








CHEAP TELEGRAPHY. 


A MEETING was convened on Tuesday night last in one of 
the Committee-rooms of the House of Commons, by Mr. 
Henniker Heaton. It was composed of members of Parlia- 
ment and representatives of the Colonies, and was called 
together to discuss the question of cheapening cable com- 


| and Vienna. 


munication between the various portions of the British | 


Empire. Mr. Henniker Heaton referred to the rates of 
charges between London and Vancouver and between London 
and India. Here, although the distance in the first case 
was greater, the charge per word was only 1s. 6d., as against 
4s. to India. His suggestion was that the existing land 
lines should be so coupled up that it would be possible, with 
but few connecting links of sea cable, to telegraph, mainly 
over land, to all our Colonies in Africa and America—perhaps 
also to Australia as well. He gave as an instance, that a 
telegram could be sent from London to the Russian frontier 
of Germany for 2d. a word; from there across Russia to 
Merv for 24d. a word; and then a short distance of line 
across Afghanistan would alone be required to enable 
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amount of money spent annually on telegraphing to our 
various Colonies and to America, this was £2,400,000, and it 
was his opinion that if all the existing land lines were to be 
connected up, there would be a saving of at least 75 per 
cent. For the lines necessary to make the requisite con- 
nection on land the cost would only be one-fifth of what it 
would be if the connections were made by ocean cable. 
Further than this, it is possible to send messages faster 
through a land line than through a cable. Then, as regarded 
the strong feeling which undoubtedly existed that all the 
cables and lines employed should be British owned, he did 
not see much point in this, as at the present time all the 
Eastern mails went through France and Italy. All those 
present at the meeting did not quite agree with Mr. Heaton, 
it being urged that, as we are a naval nation, the greater 
importance should be given to the ocean cables. However, 
it was eventually agreed that a Committee should be formed 
of as many of those at the meeting as were willing to 
serve on it, to take steps to facilitate the formation of a 
cheap imperial telegraph system. 








COMPENSATING SPLIT PACKING. 


A Form of gland packing, which we are told has given great 
satisfaction under trying circumstances in Russia and else- 
where, is illustrated below. The packing is put in in the 
usual way, that is to say, in a number of separate pieces just 
long enough to encircle the rod, and, of course, breaking 
joint. It must not, however, be screwed up tight, the gland 
nuts, indeed, should only be turned by hand. The packing 
consists of two parallel layers in close contact with each 





other, connected at one end bya bent portion.. This con- 
struction allows of great elasticity for one thing, and for 
another, the packing is self-adjusting, for as one part gets 
worn @ little of the material is rolled over till a new portion 
bears on the rod. The packing is suitable for all sorts of 
work, hot or cold ; it is made by Messrs. Platt and Lowther, 
23, Lime-street, Fenchurch-street, E.C. 








DOCKYARD NOTES. 





Tue Shinonome, one of the six destroyers Messrs. Thorny- 
croft are building for the Imperial Japanese navy, has just 
reached Japan after a voyage of only two months. 


CapTaIn Becuier, United States navy, has been appointed 
United States naval attaché to the Courts of Berlin, Rome, 
Hitherto there has been no American attaché 
in these courtries. 





A report is current that the Felixstowe docks, on the 
Suffolk coast, are to be converted into a torpedo flotilla nest 
for destroyers. We hope this is true; France is not our only 
possible enemy, though the distribution of destroyers would 
seem to suggest that such was the case. We fancy that 
German torpedo boats would be more awkward customers to 


| tackle than French ones, dashing and enterprising though 
| the French boats have proved themselves in manceuvres. 


“ Faddism ” is the order of the day in France, and nothing 
can be more fatal to the war-efficiency of a navy than that. 





WE have occasionelly referred in these notes to the in- 
efficient fashion in which Naval Reserve men are trained. 
We are exceedingly glad to learn that the Antelope, a torpedo 


messages to be sent from Merv to India for, say, 1d. a gunboat, is to be sent to Bristol for the Reserve men’s benefit 


ey 
} es 
at drill. The men will thus have modern 4:7 guj 
drill with. Too often reserve gunners are trek to 
weapons that were nothing special at the time of the Cri; — 
war. Yet dozens of modern ships with modern guns lien 
in our dockyards. 1e idle 





Tue French ironclad Friedland has had her main 
taken out; and the Terrible, of the Indomptable cla: ye 
had her fighting tops removed altogether. There is oan haa 
that M. Lockroy’s “ faddism "dangerous to the navy va 
it is in many serious ways—is considerably improvin ough 
stability of French warships. 6 the 





Tur Narcissus and Immortalité, homeward bound from th 
China Station, have reached Colombo, and have since left f : 
England. or 


Tuer statement that Italy has purchased H.M.s. Dia 
was presumably caused by the flowery demonstrations in Italy 
during the visit of our fleet. But that Italy should hen 
purchased the Hai Chi—a new Chinese cruiser—foy the 
avowed object of assisting her schemes in China, scems ¢ ; 
ridiculous to have got into print. On the other hand and 
have reason to believe that Italy has been “ looking round" 
the warship market. ‘ Looking round,” however, js not 
buying. 





Tur Russian Government are about to adopt the Barr and 
Stroud range finder, which has been in use in our own navy 
for some while, and proved very satisfactory. ) 








GEOLOGISTS’ ASSOCIATION, LONDON,—An excursion to Brittany 
will take place at Whitsuntide, May 18th to 24th, 1899, The 
excursion secretary is Mr. W. P. D, Stebbing, F.G.s., 169 
Gloucester-terrace, London, W. F 


TENDERS INVITED,—The Secretary of State for Foreign Affairs 
has received a despatch from her Majesty's Consul-General at Chris. 
tiania stating that tenders are invi by the Norwegian naval 
authorities for the erection of hot-water heating apparatus and 

ipes in twenty-five vessels, Tenders must be received by May 15th 
899. The Secretary has also received a despatch from her 
Majesty's Consul at Genoa, —_ that tenders are invited by the 
Royal Arsenal of Spezia for the delivery of upholstery. Tenders 
must be received by 11 a.m, on the 9th of May, 1899, Such 
particulars as have been recieved may be examined on personal 
application at the Commercial Department of the Foreign-oftice 
any day between the honrs of 11 a.m. and 5 p.m, 


THe INstitetTion‘or Civit. ENGINEERS.—At the annual general 
meeting of the Institution of Civil Kagineers, held this week, Mr, 
W. H. Preece, (.B., president, in the chair, the result of the ballot 
for the election of officers was declared as follows :—|’resident, 
Sir Douglas Fox ; Vice-Presidents, Mr. James Mansergh, Sir 
William White, K.C.B., Mr. Charles Hawksley, and Mr, John 
Clarke Hawkshaw, M.A.; other Members of Council, Mr. James 
Barton (Dundalk), Mr. Horace Bell, Sir Alexander Binnie, Dr, 
Henry Taylor Bovey, M.A. (Canada), Mr. T, Forster Brown 
(Cardiff), Mr. W. R. Galbraith, Mr. George Graham (Glasgow), 
Mr. G. H. Hill, Mr. J. C. Iuglis, Mr, Alexander Izat, C.LE. 
(India), Dr. Alex. B, W. Kennedy, F.R.S., Sir James Kitson, Bart., 
M.P. (Leeds), Mr. Anthony George Lyster (Liverpool), Mr. John 
Allen McDonald (Derby), Mr. E. Pritchard Martin (Dowlais), Mr, 
William Matthews, Sir Guilford Molesworth, K.C.I.E., Sir Andrew 
Noble, K.C.B, (Newcastle), Mr. Alexander Siemens, Mr. Thomas 
Stewart (Cape Colony), Mr. John I. Thornycroft, F.R.S., Mr. 
William Thwaites, M.A., (Victoria), Mr. F, W. Webb (Crewe), and 
Sir E. Leader Williams (Altrincham). 


FOREIGN COMPETITION IN THE STEEL TRADE.—Replying to the 
toast of his health at a dinner given in his honour in Glasgow last 
week, Mr. F. W. Paul, late manager of the Blochairn Works of the 
Steel Company of Scotland, who is leaving the Steel Company's 
service tu oan the position of general manager of the Shelton 
Iron and Steel Company, Limited, Stoke-on-Trent, referred to 
foreign competition in the steel trade, especially the competition 
offered by America. We had heard so much about this matter 
of late, he said, and had, at the same time, been enjoying such 
prosperous trade conditions, that we had almost come to believe 
that the cry contained but little foundation in fact. This, however, 
was not his view of the case. During the last twelve months some 
10,000 to 12,000 tons of shipbuilding material had actually been 
landed in the Clyde district and at Belfast from America, 
at prices which home manufacturers would not accept. Then 
what he regarded as even a more serious factor—an order had 
recently been placed in America for some 30,000 tons of steel for 
Australia, This competition, he thought, might be met in two 
ways. First, the railway companies should recognise the duty 
that devolved upon them to take their in the international 
struggle for commercial supremacy, and, by carrying goods at 
lower rates, assist the industries of this country in maintaining, 
if not enhancing their present position, Secondly, pig iron manu- 
facturers shoul ise the pressing importance of seriously 
considering what could be done to lessen the cost of the said 
material to the steel manufacturers, The ore sapply in America 
was abundant, and makers there had the advantage of possessing 
a cheap and plentiful supply of raw material in comparative 
proximity to their works, 


PuysicaL Socrery.—At a meeting of this Society held on April 
21st a mathematical paper on ‘‘The Effect of a Solid Conducting 
Sphere in a Variable Eiconetic Field on the Magnetic Induction at 
a Point Outside,” was read by Mr. C. 8, Whitehead, It is an in- 
vestigation of the magnetic induction at a point outside a solid 
conducting sphere when magnetic disturbances are taking place in 
the dielectric envelope. An expression is given for the maximum 
value of the etic induction when the sphere becomes an 1n- 
finite plate, and the inducing system consists of an alternating 
current in a circular circuit whose plane is llel to the plate, 
i.e., when the maximum value of the induction tangential to the 
surface is zero, A second expression gives the maximum value of 
the etic induction normal to the surface for a point at con- 
siderable distance from the axis, and just outside the plate, In 
this latter case, the maximum value of the induction tangential to 
the surface appears as a function of the maximum current of 
known frequency in the inducing circuit, the various dimensions 
in space of the system, and the permeability and specific resistance 
of the plate. From these equations, taking the most authentic 
values of the involved constants, the maximum magnetic induction 
normal to the surface for a sea-water plate is forty-four times as 
great as it would be for an iron plate, and more than 3000 times 
as great as it would be for a copper plate. The paper also shows 
that, for the pur of induction telegrapby, to get the best effect 
the receiving coil should have its plane vertical—not horizontal, 
first, because the dist of the inducing circuit from the surface 
of the plate must in practice be small compared with the distance 
of the point from the axis, so that the maximum normal induc- 
tion is small compared with the maximum tangential induction ; 
and, secondly, because the maximum normal induction varies 
inversely as the fifth power of the distance of the point from the 








axis, whereas the maximum tangential induction varies inversely 
as the fourth power of that distance, 
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RAILWAY MATTERS. 


Tar Midland Railway Company announce an aug- 
ted and accelerated service of express trains for May. This 
eee has placed an order for twenty locomotives with Messrs, 
Dabs and Co., Glasgow. 
{Tae London County Council is petitioning Parlia- 
t for permission to introduce a Bill to authorise the use of 
_ r the overhead trolley or the surface contact system of electric 
pone on the tramways between Westminster Bridge and 
Tooting. 

Tue construction of the Mashonaland Railway from 
Umtali to Salisbury, which which was begun in October, 1897, is now 
all but completed. The earthworks are finished, and the rails are 
laid to within nine miles of Salisbury. The whole line is expected 
to be opened for traffic next month, 


Tue services of Professor Kennedy having been secured 
by the London County ¢ ‘ouncil to prepare a report on mechanical 
tramway traction, he has gone to the United States to inspect the 
most recent installations, On his return he will make a visit to 
the Continent to inspect the leading electrical systems in vogue. 


Mr. Wituiam Powurrt, the general manager of the 
Great Central Railway Company, has been presented by the 
directors of the company with a silver cup or vase in commemora- 
tion of the opening of the new line to London, and in order to 
record their strong feelings of personal friendship for him and their 
high estimate of his ability and energy. 

GpeciAL arrangements have been made with the rail- 
way companies to supply members of the Iron and Steel Institute— 
and ladies accompanying them—attending the meeting, May 4th 
and 5th, with return tickets at the reduced rate of a single fare 
and a quarter in exchange for a certificate of membership signed 
by Mr, Bennett H. Brough, who will have pleasure in forwarding 
auch certificates on application, 

A newand simple buffer stop has been devised by Mr. 
H. J. Smith of the Engineer’s Department, Cape Government 
Railways. The idea is to give a yielding instead of absolutely rigid 
resistance. his is obtained by bending two ordinary metals in a 
curve of 45 deg., the upper ends being riveted to the existing rails, 
and a solid timber buffer fixed transversely across them. A kind 
of spring is thus formed which stands the shock of shunting opera- 
tions remarkably well. Some’ stops erected on this plan at the 
station at (‘ape Town and elsewhere have been found to work 
admirably. 

Tur North-Eastern Railway Company have this week 
placed on a pedestal in Darlington Station close to No. 1 locomotive, 
an old locomotive, the Derwent, No. 25, which was built in 1837 by 
Messrs A. and W. Kitching at the Hopetoun Railway Foundry for 
the Stockton and Darlington Railway. The Derwent was exhibited 
at the Newcastle Mining Exhibition in 1887, After being employed 
for many years on the Stockton and Iarlington Railway, it was sold 
to Messrs. Pease and Partners, and was employed in shunting 
operations at their collieries in the Crook district. It was recently 
yresented to the North-Eastern Railway Company by Sir Joseph 
Sams. Bart., M.P. The boiler of this engine is of the single return 
tube type, and was fired from the front, the coal tender being in 
front, and the water was carried on a tender behind. The engine 
had six coupled wheels, each 4ft. in diameter. The diameter 
of the cylinders was 15in., the piston stroke 24in., and the steam 
pressure 60 1b. per square inch, The driving wheels were built = 
of cast iron segments held together by circular wooden keys, whic 
had to be watered to keep them tight in dry weather. 


Tue plans of the London, Brighton, and South Coast 
Company’s engineer for the enlargement of the Victoria Station 
include taking in a sufficient length of one side of Buckingham 
Palace-road to provide platform accommodation for eighteen trains, 
as against eight at present, and for four lines running right into 
the station. The length of the p!atforms will be more than doubled 
—from 5000ft. to nearly 12,000ft..-and their total area will be 
trebled—from 62,000ft. to 163,000ft.. The scheme also provides 
greatly-increased facilities for vehicular traffic. The a con- 
fusion and ‘‘ block” of cabs outside the station in the height of the 
season will be overcome by separating the incoming and cutgoing 
traffic ; the empty cabs going to the main line arrival station will 
again be separated from all other traffic. Passengers driving to 
the station will enter the courtyard as hitherto, but this space 
will be greatly enlarged—from 22,000ft. to 31,000ft. The exit of 
all vehicles with main line traffic will be by the new station road- 
ways into Buckingham Palace-road, passengers going north leaving 
by a separate exit to those going south. The total increase in the 
area of Victoria Station, including roadway and yards, is estimated 
at about eight acres, The total cost of the Victoria improvements 
will be over a million sterling. 


Ix the course of his evidence before the Select Com- 
mittee of the House of Commons which is considering the Baker- 
street and Waterloo Railway Bill, under which power is sought to 
extend the already authorised line of the company so as to connect 
with Paddington and Euston, and so bring those stations, together 
with the terminus of the Great Central Railway Company, into 
direct communication with Waterloo Station, Sir John Wolfe- 
Barry, consulting engineer to the Metropolitan and District rail- 
ways, said these companies had each voted £10,000 for the purpose 
of ascertaining whether Metropolitan traffic, full-sized trains, 
could be successfully worked by electricity, under all the conditions 
of Metropolitan rolling-stock, between Kensington Station and 
Karl's-court. In about four or five months a train will be running, 
and it is anticipated that the adoption of electric traction through- 
out the systems will enable the companies to run about one-third 
more than the present number of trains. Mr. Preece corroborated 
this evidence, and said the present mean rate of travelling on the 
Inner Circle of 11:2 miles an hour would be increased to at least 
11 miles, and the present time occupied by the journey round the 
whole Inner Circle would be reduced from seventy to less than 
fifty minutes. That would make it possible to add eight new trains 
to the service, and increase the traffic capacity of the line by 35 
percent. It was also contemplated to ran a 14 minute service, 
Which would double the carrying capacity of the Metropolitan. 


THERE are aspects of the automatic coupling question 
Which railway men in this country are not familiar with. They 
would be considerably surprised with the present system if a vehicle 
somewhere about the middle of a train were to quietly disengage 
itself from the front and rear portions during a run and still leave 
the whole of the remaining portion intact. Yet this isa little way 
the automatic coupler appears to have in the United States. Aa 
Indianopolis paper says that a freight train was running at a good 
speed, between Anoka and Walton, on the Richmond Division of 
the Panhandle Railway, when a car, about midway in the train, 
was derailed by a broken truck. The accident disconnected, but 
did not break, the automatic couplers, according to the story, and 
the car simply jum clear of the track and free from the rear 
cars in the train. These rear cars caught up with the first section 
on the grade and automatically coupled with it, and the lost car 
Was not missed until the run was completed! Another accident of 
the same kind is said to have occurred on the Chicago and Alton 
Railroad »n February 18th. A train of twenty-eight box cars, it is 
stated, left Bloomington, IIl., for Roodhouse, and in the centre of 
the train was a box car loaded with coal. When Roodhouse was 
reached this coal car was missing, though the train was all complete. 
An investigation located the missing car forty miles from Roodhouse. 
It had jumped the track, with a train speed of about forty miles 
ma hour, and had cleared the rails by 10ft. without turning over. 

ne rear end of the train automatically coupled with the front 
Se-tion and the train continued cheerfully on its way ! 





NOTES AND MEMORANDA. 


Pror. ANDREW JamIEsoN is about to resign the pro- 
fessorship of electrical engineering at the Glasgow and West of 
Scotland Technical College, which he has held for many years. 


THE coal mining industry of Natal is making rapid 
strides, as will be seen by the following figures showing the out- 
put during the last six years in tons :—1893, 129,639 ; 1894, 141,000 ; 
1895, 160,115 ; 1896, 216,106 ; 1897, 243,960 ; 1898, 387,811. ' The 
coal was furnished by about thirteen mines—181,000 tons from the 
Dundee Coal and Estate Company’s property, 77,000 from 
Elandslaagte collieries, and 100,000 from four other mines. 


Tue state of employment in the labour market in 
March continued good. Of the 123 trade unions making returns, 
with an aggregate membership of 494,394, 12,222 (or 2°5 per cent.) 
were reported as unemployed, at the end of March, compared with 
2°6 per cent. a month before, and 3:1 per cent. in the 116 unions, 
with a membership of 466,701, from which returns were received for 
March, 1898, when the figures were still affected to some extent 
by the late engineering dispute. 


Unper the direction of the Belgian Government 
Professor Gustave Gilson, of Louvain University, is about to com- 
mence a series of ocean-drift experiments in the North Sea. ‘T'o-mor- 
row—Saturday—the first set of bottles will be let off from the West 
Hindar light vessel, 2 deg. 26 min. E. longitude, 51 deg. 23 min. 
N. latitude 7.e., about 20 miles north-west of Ostend. Each 
bottle contains a printed card, and it is hoped that anyone who 
picks up one of these bottles wil! kindly take out the card and fill up 
the blanks reserved for the place and date of finding, name and 
place if found on the shore, latitude and longitude if on the sea, 
or bearings, if any. 


Tuer largest steam engine that has ever been built in 
Greece is now under construction by one of the principal firms of the 
Pir:cus for a ship belonging to the Panhellenic Steamship Company. 
The engine is designed to indicate 820-horse power. From Mr. 
Consul Walsh’s report on the trade of the Pirsus and district in 1898 
we learn that there is a steady advance in the shipbuilding and 
engineering trades at this port. In the case of a mill which is now 
being built for the manufacture of paper wrappers, the machinery 
has been ordered from Germany, with the exception of the steam 
engine of about 100-horse power, and boilers which are to be con- 
structed in the Pirveus. 


We have received from the Kodak Company a print 
of one of Sir Norman Lockyer’s spectrum photographs taken with 
the large Rowland grating with which Sir emma is now experi- 
menting. This grating is of 214ft. radius, and has 20,000 lines to 
the inch ruled on its surface. It is impossible to get a sharp photo- 
graph of this spectrum on a glass plate owing to the curvature of 
the focal plane, but by using a flexible film which can be adjusted 
to any curve, some extremely good results have been obtained. 
The print which has been sent to us is a fine photograph, 30in. long, 
which shows the arc spectrum of iron with a comparison spectrum 
of the sun from wave lengths 3600 to 5200. It is expected that 
by using films a much larger number of photographs will be 
obtained in a given time than has hitherto been possible. 


Tue Japanese are now taking steps to convert the raw 
material in the form of copper ore into the finished product in the 
shape of wire. Hitherto this mineral has been chiefly shipped 
abroad. According to the Hlectrical World, the Furukawa Smelt- 
ing Works has adopted electrolytic refining. Its output for one 
year since has been about 860 tons, and the works are now to be 
enlarged to four times the present size of the old. It is stated 
that on the completion of these new works the output will not only 
satisfy all the domestic demand, but will allow of the exportation 
of the finished product. This means a large production, as the 
Governmental Department of Communication alone has used in one 
year about 660 tons for its wires. The energetic Japanese are now 
investigating the problems involved in the installation of wire and 
the lead sheathing of underground cables, as well as the production 
of silicon bronze. which has already been attempted, 


A new and expeditious method for driving piles is 
described in the instructions as to technical works for the 
Russian Engineer Corps. On two sides of the pile to be driven are 
made longitudinal grooves of sufficient width and depth to receive 
ordinary iron gas pipes of lin. or 1}in. diameter, terminating in 
nozzles like those of hose pipes, and turned towards the point of 
the pile, being fixed to it by light staples, while the upper ends 
are connected by gutta-percha pipes with a force pump capable of 
injecting water under a pressure of five atmospheres—71 Ib. per 
square inch. It is said that the out-flow of this water at the point 
of the pile causes the latter to sink three or four times more 
quickly than it would under the action of a pile driver. A few 
blows are, however, given by the monkey when the pile has 
attained the desired depth, in order to secure the necessary con- 
solidation, and the gas pipes are then drawn out in order to serve 
for driving another pile. 


THe monthly report on the supply of water to the 
metropolis for February last shows that the average daily supply 
delivered from the Thames during the month was 99,012,073 
gallons ; from the Lea, 53,805,200 gallons ; from springs and wells, 
35,919,533 gallons, and from ponds at Hampstead and Highgate, 
239,647 galilcns, The daily total was, therefore, 188,976,453 gallons 
for a population estimated at 5,892,551, representing a daily con- 
sumption por head of 32°07 gallons for all purposes. The relative 
proportions of the supplies from the above various sources were 
as follows:—From the Thames, 52°40 per cent.; from the Lea, 
28°47 per cent.; from springs and wells, 1901 per cent.; from 

nds, 0°12 per cent. From the statement given by Sir E. Frank- 
and, in his report on the analyses undertaken by him during the 
month on behalf of the Local Government Board, it appears that 
organic carbon was present in the samples of water analysed by 
him, in proportions ranging for any unit of weight from 0-042 
units to 5339 units in every 100,000 units of the water. The 
chemists carrying out analyses for the water companies show by 
their results, proportions of organic carbon ranging from 0-024 
units to 0°388 units in every 100,000 units of the water. 


Tue electric current is largely and very variously 
applied at the new Sorbonne, or Faculty of Science, Paris, the 
originality of some of the applications showing to what point the 
electric motor can lend itself for surmounting difficulties. The 
lectures are, whenever, possible, illustrated by the projection of 
figures, diagrams, &c., upon white screens, which the lecturer can 
by special mechanism, instantly substitute for the black-board. 
The image of the diagram or photograph, considerably enlarged 
by the lenses of the projector, can only, however, be seen distinctly 
if the lecture theatre be darkened ; and this is brought about in 
daytime by the electric current in less than twenty seconds. All 
the fans connected with warming and ventilation are driven 
separately by an electric motor, and the astronomical tower has an 
electric lift, its dome being made to revolve by _— In 
the laboratories small electric motors continuously and methodically 
agitate the chemical products exposed to the sun’s rays, the agita- 
tion being kept up in some cases for several days together without 
any supervision. One of the most valuable applications of electri- 
city is that for the decomposition of compound substances ; and as 
a source of intense heat the electric current has rendered possible 
a series of the most valuable discoveries, M. Moissan having suc- 
ceeded by his electric furnace in combining substances which had 
until then proved refractory to all other sources of heat. These 
observations are made in the third number of Les Grandes Usines 
—Bernard et Cie., Paris—which is mainly devoted to a description 
of the Secteur Electrique de la Rive gauche, as it is called, or current 
distribution area on the left bank of the Seine, at Paris, 





MISCELLANEA, 


Tue German Emperor has ordered an electric launch 
from the Imperial Dockyard at Keil, to be ready for the regatta 
there this year. 


Ir is stated that Signor Marconi will now turn his 
attention to a series of experiments with ethereal telegraphy with 
mail boats crossing the Straits of Dover. 


THE death is announced of Mr. T. Galloway Dawson, of 
Otley. Mr. Dawson was practically the founder of the printing 
machine trade of this town, and was in his seventieth year. 


THE annual dinner of Old Students of King’s College, 
London, will be held at the Holborn Restaurant, on Monday, June 
_ — Professor William 8S, Playfair, M.D., LL.D., F.R.C.P., 
in e chair, 


Tue bridge over the river Indus at Kotri is approaching 
completion, 34 lakhs more having to be spent ; its total cost will be 
something over 31 lakhs, The bridge consists of one span of 100ft. 
and five spans of 350ft., the girders being carried on brick piers, 
35ft. high, founded on wells 50ft. to 60ft. deep, sunk to rock. 


At the last meeting of the Granbrook Rural District 
Council the plans for the sewerage and sewage disposal for the 
district of Hawkhurst, prepared by Messrs, Sands and Walker, 
civil engineers, Nottingham, were approved, and application is to 
be made to the Local Government Board for sanction to the neces- 
sary loan for carrying out the works. 


Ata meeting of the Thames Conservancy held this 
week, it was resolved to lower the crest of the tumbling bay on 
the Berks side of Old Windsor Weir and extend it 60ft. down the 
cut. This will give an additional waterway of about 500 square 
feet in an ordinary flood, and, in conjunction with the dredging 
now being carried out in the old channel, will lower the flood level 
at Datchet to such an extent as to prevent in future all fear of 
ordinary floods at Windsor or Datchet. 


Tue Akebono (Dawn) the third of six torpedo boat 
destroyers being constructed for the Imperial Japanese Govern- 
ment by Messrs, Yarrow and Co., Limited, was successfully 
launched at the works of the builders, at Poplar, on Tuesday last, 
in the presence of Admiral O. Matsunaga, Inspector-General for 
the Japanese navy, Constructor-Commander Kondo, Constructor- 
Captain Kurobe, and other Japanese officials, The guaranteed 
speed is 31 knots on a three hours’ run, carrying 35 tons, 


A MEETING of representatives of Italian railways and 
of the Peninsula and Oriental Steamship Company was held in 
Rome last week, at the Ministry of Public Works, to decide on some 
means of facilitating the transit of mails and passengers to India 
via Brindisi. It was decided to lower the fares for the journey 
from Modane to Brindisi, and to make the Customs regulations at 
Modane less stringent. The meeting also considered the means of 
accelerating the special Indian mail trains and insuring passengers’ 
luggage. 

Tue direct mail service between this country and New- 
foundland, by means of packets leaving Liverpool once a fortnight 
for St. Johns, has just been resumed. The mails for New- 
foundland will be made up in London on alternate Friday evenings, 
the first despatch took place on April 2lst. The packets will 
leave Liverpool on alternate Saturdays, counting from April 22nd, 
and will proceed direct to St. Johns without calling at any inter- 
mediate port. The parcel mails will be made up at Liverpool on 
the mornings of the } on which the packets leave that port. 


An action brought by Messrs. Roots and Venables 
against the Daimler Motor Company, Limited, to recover damages 
for injury alleged to have been caused to a motor van by the 
negligent driving of a motor wagonette has been decided. In 
June last, during the Royal Agricultural Society’s show at Bir- 
mingham, a wagonette of the defendants had, it appeared, 
overtaken a van of the plaintiffs, run for some distance beside it, 
‘bustling ” it, and then in trying to had collided with it, the 
result being that the van had been thrown into a ditch and the 
occupants into a hedge. Both plaintiffs and defendants alleged 
negligent driving by the other. ‘The defendants denied “‘ bustling,” 
and said they were only alongside for a few seconds, Eventually 
the jury decided for the plaintiffs, damages £50, 


Firty-THREE fresh trade disputes occurred in this 
country in March last, involving 12,827 workpeople. The corre- 
sponding number of disputes for February was 36, involving 5348 
workpeople, and for March, 1898, 27 disputes, involving 2888 work- 
people ; 18 disputes took place in the building trades, 4 in mining 
and quarrying, 8 in the engineering and shipbuilding trades, 5 in 
other metal trades, 9 in the textile trades, 2 in clothing trades, 3 
in furnishing and woodworking trades, and 4 in other industries, 
Of the 45 new and old disputes, involving 8923 workpeople, of 
which the settlement is reported, 22, involving 4339 persons, were 
settled wholly in favour of the workpeople; 9, involving 1305 
persons, wholly in favour of the employers ; and 14, involving 3281 
persons, resulted in a compromise. 


Mr. Joun Guiover has just been unanimously elected 
chairman of the committee of Lloyd’s Register of Shipping. His 
predecessor in that important office was the late Mr. W. H. Tindall, 
who had filled that position for about eighteen years. Mr, Glover's 
accession comes after about twenty-six years’ service as a member 
of the Committee. That body consists of fifty-eight representa- 
tives of the shipowners, underwriters, and merchants of the 
United Kingdom. Mr. Glover is a shipowner, and the unanimity 
of his call to the presidency of a body which combines such varied 
interests is itself a sufficiently flattering testimony to his standing 
in the shipping world. He has for many years past taken an in- 
fluential part in the discussion and settlement of the controversia 
matters which have arisen in connection with the maritim 
industry. Among other public duties which Mr. Glover has dis- 
charged may be mentioned his service on the Royal Commission 
of Tonnage, the Light Dues Committee, and the recent Load-line 
Committee. 


Tux London County Council at its meeting on Tuesday 
last had under consideration several items of engineering interest. 
In the first place, the Parliamentary Committee reported on the 
conditions it was endeavouring to arrange with the London and 
South-Western Railway Company, on the carrying out of which 
the Committee agreed not to oppose the Bill for enlarging Water- 
loo Station. The Committee insist that the company should 
construct a new road between Westminster Bridge-road and 
Waterloo-road, and should, moreover, contribute £30,000 towards 
street improvements which the Council may at some future time 
carry out near Waterloo Station. Another point insisted upon is 
that the company shall make some provision for housing the 
working-class population which their improvements would render 
homeless, and that the new dwellings must be provided before the 
old houses are removed, and must not be more than one mile from 
the station, unless the special leave of the Council is obtained. 
The Bridges Committee reported that it recommended the con- 
struction of the subway connecting Rotherhithe, and after some 
discussion the recommendation was carried, it being then agreed 
that application should be made in the next session of Parliament 
for power to carry out the work. It was also arranged to invite 
the Middlesex County Council to appoint six members to act in 
conjunction with six members to appointed by the London 
County Council, as a joint Committee of the two bodies, to consider 
and deal with all matters relative to the promotion and carrying 
into effect of light railway schemes affecting both counties, 
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GREAT CENTRAL RAILWAY—BRIDGES OVER THE RIVER SOAR 








(For description see page 411} 
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p anv Co., Vienna. 
£08 Roe BncOKUAUS, 7, Kumpfgasse, Vienna 4. 
‘A.—KELLY AND Watsu, Limitep, Shanghai and Hong Kong. 
oan CE —BoyvEaU AND CHEVILLET, Rue de la Banque, Paris. 
ram 'y, ASHER anv Co., 5, Unter den Linden, Berlin. 


— A, TWEITMEYER, Leipzic. 
F. A. BrockHavs, Leipzie. 

INDIA.—A- J. Compriper AND Co., Esplanade-road, and Railway Book- 
: stalls, Bombay. 
JTALY.—LogscHER AND Co., 307, Corso, Rome. 

Bocca Freres, Turin. 
JAPAN.—KeLiy anp WALsH, LimitEp, Yokohama. 

y, P. Manuva AND Co., 1h, Nikonbashi Tori Sanchome, Tokyo. 


RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
; R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C.Jura & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—GORDON AND Gorcu, Queen- street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney ; 362, 
Little Collina-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
TURNER AND HeEnpErRsoN, Hunt-street, Sydney. 
NEW ZEALAND.—Urton anv Co., Auckland. 
; Crate, J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Youge-street, Toronto. 
UNITED STATES OF AMERICA.—IntERNaTIONAL News Co., 83 and 35, 
Duane-street, New York. 
SupscriptTion News C©o., Chicago. 
STRAITS SETTLEMENTS.—KEL.y anp Watsu, Limiten, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


Tue Excinger can be i, © order, from any 1 ewsagent in town or 
country, at the various way stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :-- 

Half-yearly (including double number) .. £0 14s, 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. THe Enoinegr is registered for transmission abi 


A complete set of Taz Enoineer can be had on application. 


In conseq of the reduction of pos on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER ae and post free. Subscriptions sent by 
Post-office Order must be made payable to Tug ENGINEER, and accom- 
panied by letter of advice to the Publisher. 


Tun Paper Coprgs— 





eYOMtly 2. 22 cc ao co ao «o oo -- £0 10m. 04. 
2 oO * Gey ae are i ey 
Tuick Paper Copres— 
[ae ee ee ee £1 Os. 8d. 
VO cc ce ct ee eae oe ee ee, ' E EE S&S 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


tz The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ ordinary ' and “ special,” posi- 
tions will be sent on application. ™ 
Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 


TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
jor insertion in this column, must in all cases be accompanied by a large 
enrelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tam ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y 8 icati 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. B. (Dublin).—A boiler which seems to comply with your description 
has been in use for some little time. We shall illustrate it in an early 
impression. 

J. B. (Cornwall) —There is an excellent bouk by D. K. Clark, “ The 
Steam Engine and Boiler” (two volumes), publishei by Blackie and 
Sons, Limited, which gives accounts of many experiments. See also 
‘* Marine Boilers,” by Bertin, published by John Murray ; and ‘‘ Steam 
Boilers,” by Geo. Halliday, published by Edward Arnold. 

F. 8 —Yes ; there are wire mills in the countries you mention. You will 
find references to them in the letters from our special correspondents. 
We fear, however, you will not find it easy to get employment in those 
of France or Germany ; in Japan and Russia, where some of the mills 
po owned or managed by English peop'e, you would have a better 
chance, 

RiaLto.—The low-pressure diagram is fairly good; the high-pressure 
card is not satisfactory For some reason the steam port opens too 
slowly. If you give more lead you will get too early a cut-off, unless 
you take a little lap off the main valve, which we assume is respon- 
sible. The action of the Meyer cut-off on the back of the main slide 
lacks promptitude. It is possible, however, that the ports are very 
long and the clearance large, which would partially explain the lack of 
sharpness in the cut-off. If the main excentric is fixed with set 
screws, try the effect of a little more lead. What you want is a freer 
admission after the crank has turned the dead point. 














MEETINGS NEXT WEEK. 


Society or Enainrers.—Monday, May Ist, at 7.30 p.m., at the Royal 
United Service Institution, Whitehall. Paper, ‘‘ Petroleum Motor 
Vehicles,” by Mr. James D. Roots. 

GroLoaists’ Association, Lonpon.—Friday, May 5th, at 8 p.m., at 
University College, Gower-street, W.C. Paper, ‘‘The Drainage of 
Cuestas,” by Prof. W. M. Davis, of Harvard University. 

Tae InstITUTION oF JUNIOR ENoInEERS.—Friday, May 5th, at 8pm., 
at the Westminster Palace Hotel. Paper to be read and discussed, ‘‘ Gun 
Construction,” by Mr. W. H. Owston, M. Inst. J.E., of Woolwich. 

Ikon AND Steg. INstituTeE.—Thursday and Friday, May 4th and 5th, 
at 10.30 a m., at the Institution of Civil Engineers, Great George-street, 
Westminster, Annual Meeting.—Thursday, May 4th, Annual Dinner in 
the Grand Hall of the Hotel Cecil. (See programme, page 397). 

Tue InsTITUTION oF ELEcTRICAL ENGINEERS.—Thursday, May 4th, 
at 8 p.m., at the Society of Arts, John-street, Adelphi. Paper, ‘ Electric 
Locomotives in Practice and Tractive Resistance in Tunnels, with Notes 
on Electric Locomotive Design,” by Mr. G. V. McMahon, Member. 

Nortu-East Coast InstituTION OF ENGINEERS AND SHIPBUILDERS.— 
Wednesday, May 3rd, at 7.30 p.m., in the Lecture Hall of the Literary 
and Philosophical Society, Westgate-road, Newcastle-upon-Tyne. Paper, 
“Shop and General Establishment Charges in Engineering Works, and 
their Relation to Costs and Estimates,” by Mr. W. E. Cowens. 

Society or Arts.—Monday, May Ist, at 8 p.m. Cantor Lectures. 
Four Lectures on ‘‘ Leather Manufacture,” by rof. Henry R. Procter, 
F.1.C. Lecture III.: Physics of tanning—Theory of the pickling process 
—Mineral tannages—Tawing with alumina salts—Chrome tanning— 
Heinzerling process—Schultz or ‘“two-bath” process—Basic or ‘ one- 
bath " process—Iron tanning.—Wednesday, May 3rd,at 8 p.m. Ordinary 
a Paper, ‘‘.Etheric Telegraphy,” by Mr. W. H. Preece, C.B., 





Roya Institution or Great Britain.—Friday, May 5th, at 9 p.m., 
Discourse on “Pictures Produced on Photographic Plates in the Dark,” 
by Mr. William James Russell, Ph.D., F.R.S., M.R I.—Afternoon Lec- 
tures at 8 p.m.: Tuesday, May 2nd, ‘“ Electric Eddy Currents” (the 
Tyndall Lectures), by Prof. Silvanus P. Thompson, D.Sc., F.R.S., M.R.I.; 
Thursday, May 4th, ‘‘ Embroidery,” by Mr. Lewis F. Day; Saturday, 
May 6th, “To Iceland in Search of Health,” by Mr. W. L. Brown, 
L.R.C.P., L.R.C.8.—Monday, May Ist, at 5 p.m., Annual Meeting. 








arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Bditor of Taz ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 








PUBLISHER’S NOTICES. 


*," With this week's number is issued as a Supplement a Two-page 
Engraving of a Heavy Goods Locomotive, Union Railroad, 
UWS.A. Koery copy as issued by the Publisher includes a copy 
of this Supplement, and pct Ba are requested to notify the 
fact should they not receive it, 


*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with name of t 

rar through whom the — is obtained, Such inconvenience, 











Yf suffered, can be ted by obtaining the paper direct from 
this office, 
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DEATHS. 
On the 25th inst, at his residence, Beech Hill House, Otley, Toomas 
GaLLoway Dawson, aged sixty-nine years. 
On the 2ist inst., at 13, Elsworthy-road, Hampstead, James BERNARD 
Hunter, M. Inst. C.E., of the firm of Hunter and English, Bow, Middle- 
sex, aged forty-three years. 
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M. LEBON COMPLAINS. 


THERE was a time when the English manufacturer 
feared F'rench competition; we believe that only a few 
timorous British consuls dread it now. Yet even at this 
moment we find I’rench technical education and French 
methods generally belauded by not a few worthy indi- 
viduals who have the good of the country and the 
development of its trade sincerely at heart. But these 
men do not see France as she sees herself, or rather, as 
she is seen by M. André Lebon, who, owing to his former 
position as Minister for the Colonies, may be supposed to 
know what he is talking about. He recently made a 
speech in which he told his hearers that [rance is really 
in a very bad way. Foreigners now compete with her in 
the production of goods supposed to be peculiarly her 
own. Thus, for example, Hamburg now exports Charente 
brandy. Hamburg has for years been celebrated, or shall 
we say notorious, for the production of a special brand 
of sherry, which is warranted to kill at sight; but 
Hamburg brandy is a terrible novelty. M. Lebon, how- 
ever, it is fair to say, does not assert that it is bad 
brandy. He ought to have faith enough in his country- 
men to believe that the French spirit must still hold its 
own against all competitors. Again, it is a delusion to 
suppose that Parisian toys are made in Paris; not a bit 
of it. They all come from Nuremberg. How is this 
accession of competition to be explained? The answer 
given by M. Lebon is identical in statement with much 
that has been said at this side of the Channel. Foreigners 
come among them in France. They learn the language 
and they steal the secrets of the manufacturers. This 
seems to us to be pushing technical education too far. 
The Germans and others who perpetrate these highly 
objectionable acts then proceed to undersell the 
honest French trader. I'rance once exported to them, 
now they export to France. Nor is this all. We 
have had it unceasingly dinned into our ears that 


trade was being lost to this country by the incompetence 
of the trader; not, indeed, as a manufacturer, but 
as a salesman. M. Lebon consoles us. It seems that 
we have no monopoly of ineptitude. He told his hearers 
that if they wished to save France they must try 
to supply purchasers with what they wanted, and not 
endeavour to force on them what they did not like. No 
doubt this is good advice; many things that may seem 
highly desirable in Paris would perhaps scarcely be appre- 
ciated in Constantinople or Fashoda. But precisely the 
same advice has been inflicted over and over again on 
the English manufacturer. Again, who has not been 
told that we are being beaten because our young men will 
not learn modern languages like Frenchmen. True 
it has always surprised us to hear that the average French 
youth learned any language but his own. M. Lebon gives 
us grounds for supposing that this argument has been 
pushed further than facts warrant, for he told his hearers 
that they really must make their sons learn languages 
which would be of use to them in pushing trade. He 
concluded by saying that France was in a very bad way. 
Lest, however, he might so far dishearten his audience 
that they would simply go home, lie down, and die, he 
concluded his oration by saying that there was yet time. 
but only just time, for France to reconquer her com- 
mercial position in the world by energetic and efficient 
action. 

We suppose that such addresses as this of M. Lebon 
possess some value and do some good, but not much, we 
think. Trade and its course are ruled by other influences 
than the speeches of even colonial ministers. Itis those 
who know least about trade that write most glibly about 
it. In truth, the cause of its rise and fall are hidden 
mysteries which even the statistician and the political 
economist do not understand. There are certain broad 
principles recognised as determining its amount, but 
nothing more. It is understood, for example, that a 
famine - smitten country cannot pay for luxuries; and 
that nations like Turkey, which are heavily taxed, 
find it not too easy to purchase even the neces- 
saries of life. But no man living really knows 
why trade is so brisk at the present time, or 
can tell how long the rush of production will 
last. Every nation appears to possess civil servants 
whose burning zeal for their country leads them to vilify 
its methods of working, denounce its manufacturers as 
only once removed from idiots, speak of its travellers as 
entirely ignorant of the language of the countries they 
visit and the rudiments of the salesman’s art. It is not 
to be supposed that this kind of censure is a speciality 
with France and Great Britain ; not at all, Germans tell 
their countrymen that England is beating them every- 
where, and an Anglo-American alliance is looked upon by 
the German press as meaning ruin to the Fatherland. 
Germany will be undersold by Pittsburgh and Chicago. 
The age of miracles has passed, however, and we can on 
this latter point reassure our German friends. For 
example, knives at 74d. adozen wholesale, represent a 
branch of the cutlery trade which may be said with truth 
to defy competition. 

M. Lebon will, we think, find that matters are not quite 
so bad as he supposes if he looks below the surface a 
little. How are all these things that come from Nurem- 
berg paid for? No nation can goon for any time im- 
porting goods and selling nothing in return. No doubt 
the invasion of Nuremberg toys may be bad for the 
French toy maker, but we venture to think that it is 
pretty good for the French toy seller. There are few 
griefs in the world without some consolations. It is an 
old fallacy that the excess of imports over exports means 
ruin. Something has been done by THE ENGINEER to get 
this truth recognised, and it has at last been admitted, 
and even enforced by political economists, that the pub- 
lished statistics of exports and imports are misleading. The 
old saw says that “in this world there is nothing for 
nothing and very little for a halfpenny,” and this applies 
just as much to the nation as the individual. If M. Lebon 
found that the people of Paris were neither making toys 
nor buying them then he might well be sorrowful. Solong 
as the toys are bought he may rest content ; something pro- 
duced by French hands must be made and sold to pay for 
them. The grand mistake made by men like M. Lebon is 
that they draw deductions from events, which the events 
do not justify. Because goods are imported into France 
which she used to make herself, she must be ruined. In 
the same way, our own consuls and many other worthy 
people see commercial destruction at hand, and this 
at a time when our trade is more enormous than it ever 
was before. An augmentation of imports represents 
prosperity not decadence. The way in which the imports 
are paid for is often obscure. Compensation is effected 
in a very roundabout way, but it is effected; and, in any 
case, the imports would not be absorbed if they did not 
satisfy some want or gratify some taste. The worst that 
happens is the ruin of a particular industry, just as the 
Coventry ribbon weaving trade was broken up by French 
competition. It was very hard on Coventry, very bad 
for the weavers, but after all the country was none the 
worse, and the ribbons had to be paid for with something 
which we could make for France better or cheaper than 
she could make it herself. M. Lebon will do well to 
cheer up. At all events, France’s danger does not lie in 
the importation of goods. It is to be found in the 
national character; and that a study of languages and 
British methods of making steam engines and building 
ships, cannot, we fear, in any way modify. 


SOUTH WALES RAILWAY AMALGAMATION. 


Ir is not a little significant of the changed relations of 
the South Wales railways that at the close of last week 
the Taff Vale Bill passed Committee of Ways and Means 
as an unopposed measure, and was ordered to be reported 
for third reading. It need scarcely be explained that it 
contained no contentious proposals; but that circum- 
stance is just as remarkable as its tranquil transit 
through Committee. It consists of only twenty clauses, 
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already authorised, and power to construct new 
sidings, kc. It is unaccompanied by a Windsor Dock 


Bill, which gave rise to one of the fiercest contests of last 
session. It is a modest administrative measure, and in 
that respect is the first visible sign of the truce the lead- 
ing dock and railway companies of Glamorganshire—the 
“ tighting four’’—have agreed upon, at least for this 
year. The Bills of the Barry and Cardiff Railway 
companies are not precisely of the same innocent cha- 
racter; but neither of them is expected to re-awaken the 
echoes of the conflicts of the past half-dozen years or 
more. For a while the former antagonists resemble 
the ‘‘ happy family,” which used to be a familiar object 
in the streets, and naturally the qguidnuncs are busy 
with conjectures whether the breathing time thus per- 
mitted may not be productive of a permanently peaceful 
agreement between the corporations in question for the 
future. It has to be borne in mind, however, that the 
primal cause of the present armistice is the five months’ 
strike. With their coffers depleted, with a gap of twelve 
months in the distribution of dividends, “their 
poverty, if not their will,” or, at all events, 
their prudence, dictated a suspension of hostilities 
until the legitimate demands of the shareholders had been 
satisfied, and the sinews of war were accumulated once 
more. Companies, like States, are not restrained from 
breaking the peace by empty exchequers, when self-pre- 
servation is involved, or a pre-empted borderland is 
threatened. The truce, therefore, may be taken as an 
indication that Welsh railways do not regard the unful- 
filled portions of their original programmes as of vital 
urgency ; and the briefest review of the advantages they 
have secured goes a long way to support that view. The 
Cardiff Railway has gained independent access in the 
Taff Valley to Treforest, together with alternative com- 
munication with the Rhymney, and can afford to wait for, 
or abandon, the project of converting the Glamorganshire 
Canal into railways to Merthyr and Aberdare. The Barry 
Company, though it failed to carry its East Glamorgan 
Bill, has established its long-desired connection with the 
Rhymney coalfield, and further across the valley to a 
junction with the Brecon and Methyr for the Monmouth- 
shire collieries on the north. The Taff Vale and Rhymney 
have, relatively, added little to the extent of their 
systems in recent parliamentary experiments; but they 
still occupy positions of commanding importance in their 
respective spheres, and notwithstanding severer competi- 
tion they are bound to reap their share of the increased 
business which the rapid development of the coal 
measures is creating. The Windsor Dock, no doubt, was 
said to be a positive necessity to the Taff Vale, although 
when the Cardiff Railway had secured access to the under- 
taking it would not have been of exclusive benefit to the 
Taff. But, if it had been of the extreme moment it was 
represented to be, impecuniosity alone would not have 
caused the Taff to withdraw the scheme, even for a year, 
and the fact that it is for the present abandoned may be 
left to supply its own and all-sufficient comment. 

This survey of the situation would appear to show 
that, if amalgamation is under consideration, a more 
opportune occasion for a practical discussion of the 
details occurs now than on any preceding occasion since 
the Barry Railway and Docks came into existence. The 
contracting powers would find themselves nearer each 
other on a plane of equality, with less to demand in the 
way of material concessions, and with almost mathe- 
matically proportionate shares in the prosperity of the 
coal trade of the district. Prosperity is, of course, used 
in a comparative sense, since it does not follow that an 
abnormal output means exceptional profits to the coal- 
owners or the shippers; but so far as the railways are 
concerned, the larger their shipments the greater their 
revenues, and the better for their dividends, irrespective 
of fiuctuations in the selling prices at the ports. Early 
in the year we referred to the recuperative power of 
South Wales in so quickly overcoming the effects of the 
prolonged stoppage. That recovery is exhibited more 
distinctly in the railway receipts for the first twelve 
weeks of the year than in the shipping returns of the 
quantity exported. The Taff Vale, for example, carried 
in the first quarter of this year £197,221, against 
£182,346 in 1898, and £181,830 in 1897; the Rhymney, 
£64,570, against £60,826, and £59,628; the Barry, 
£130,538, against £108,035, and £103,595, though the 
Barry receipts for the twelve weeks included the traftics 
of its auxiliary line, the Vale of Glamorgan. The 
figures might be carried further back; but they would 
only point the same moral. It is that for the periods 
under reference the increase has been continuous 
and absolute; and that despite the injurious effect 
of the strike in diverting trade and the like a 
larger quantity of coal has been and is_ being 
carried over the railways than in a similar period 
of any year before; nor is there any sign of an abate- 
ment of the pressure under which the traffic is being con- 
ducted. It would not be accurate to say that existing 
railway facilities are inadequate to the heavy demands 
made upon them. If the sidings are occasionally blocked, 
that is due to the lack of shipping in port. It is con- 
ceivable, nevertheless, and, in fact, the circumstance is 
not unknown, that the output will exceed for a time the 
resources of a particular railway, and there is delay in 
consequence. It is claimed for an amalgamation, or for 
a pooling arrangement between the companies, that one 
would relieve the other insuch an emergency without sacri- 
fice of interest by either. Among the other advantages 
asserted by advocates of amalgamation, or a pool, are 
economy of administration, which is obvious, and the 
prevention of rate-cutting, though of that sort of com- 
petition little seems to have been heard of late. 

But amalgamation is “in the air,” and it is under- 
stood in well-informed quarters that the authorities of 
three, at least, of the companies concerned have proceeded 
so far as to exchange notes on the basis of a working 
agreement. With regard to the Taff Vale and Rhymney, 
the proposal is not new. Something like a corporate 
fusion was on the point of settlement six or seven years 


ago, when rivalries were not so acute, and before the 
enterprising Barry Company had become the formidable 
competitor it is to-day. In any combination between the 
Taff Vale and Rhymney, it may be taken for granted that 
the Cardiff Railway would have a definitive, if not a 
decisive, voice, and all the indications are that the three 
proprietaries would be found working to one identical end. 
Then, if the Rhymney Railway can be described as a 
willing vendor of its estate, the Brecon and Merthyr line, 
which is no longer an unmarketable commodity, may be 
placed in the same category, it being premised that in 
both cases the readiness to sell depends on terms. But 
Barry has obtained a statutory foothold on the Brecon and 
Merthyr, and would unquestionably resist any attempt to 
convert that improving property into a mere feeder of 
Cardiff Docks. And what, in the course of the negotia- 
tions for amalgamation or a working agreement, would 
be the position of Barry? It would in all probability 
insist thatit was financially strong, economically adminis- 
tered, with excellent prospects; that it was quite able to 
stand alone; that it had the right to dictate conditions. 
Yet an arrangement between the Eastern lines, to the 
exclusion of the active Western rival, would effect a very 
small improvement in the state of affairs, and leave Barry 
as aggressive as ever, and all the freer to make itself a 
more dangerous competitor. Unless Barry were admitted 
to the consultation, and treated as an essential factor in 
a final arrangement, its directors might anticipate the 
other members of the railway union by seeking power to 
purchase the Brecon and Merthyr, or even make its own 
terms with the Rhymney—not so difficult a transac- 
tion, if “‘insiders’’ are to be believed. There remains 
the Rhondda and Swansea Bay Railway, which 
is not doing much yet, but assuredly has a 
future ; and the important dock and railway works which 
are approaching completion at Port Talbot. It does not 
appear that these are included even in the ‘“ unautho- 
rised programmes” which are being discussed in the 
South Wales ports; but the Port Talbot undertaking 
cannot well be left out of account in any plan which 
seeks to create a union of interests among the coal rail- 
ways and docks of South Wales. Amalgamation, or 
working agreement, or by whatever name it is called, 
would doubtless prove of great advantage to the railways, 
and a blessing to the shareholders, while it is not quite 
clear why it should awaken the alarm of freighters and 
the general public. But it is evident that it is a pro- 
blem of considerable difficulty; one which ought not to 
be insoluble to the men who overcame greater obstacles 
when they made the railways, and practically created a 
coal industry of national concern ; but a problem, not- 
withstanding, which is not to be solved in a hurry, nor 
perhaps in one single year of truce. 


ARMOURED SHIPS OF THE FUTURE. 


We have been expecting to hear of a distinct change 
in the application of armour to ships since the Spanish 
American War. It does not seem to have taken distinct 
shape yet; but it must, we think, doso before long. The 
fact is, that while quick-fire has developed so formidably 
as to make it desirable to extend armour as far as possible 
over the hulls of ships, the production of steel plates 
possessing a high degree of toughness, and at the same 
time a surface of adamantine hardness, has made it 
possible to meet this demand. The breakdown of the 
Spanish navy has apparently prevented critics from 
carefully examining certain lessons that are afforded by 
the events of the war; lessons which, we venture to 
think, are now sufficiently plain. No incident is more 
instructive than the behaviour and fate of the Cristobal 
Colon at Santiago. Unfortunately for Spain, when 
Admiral Cervera made the attempt to break through the 
American fleet, he elected to push his own ship, the 
Teresa, to the front, and placed the Colon third in 
succession, by which means he played his principal game 
with a ship deficient in quick fire, and with a hull so 
totally unprotected, and liable to be set on fire, that her 
destruction was but the work of minutes; while the 
Colon, strongly armoured nearly all over, and with a 
powerful battery of quick-fire guns, was so placed that it 
was probable that she would effect nothing. She ought 
to have led the way, closed with the Brooklyn, and 
poured in her quick-fire at such a range as would have 
secured hitting and not missing. This was in all 
respects feasible. The Spanish gunners shot badly 
enough ; but we are discussing the powers of ships, and 
to plead that certain gunners were bad is to drag a 
herring across the true scent. As a matter of fact, more- 
over, the Spaniards must have stood to their guns at all 
events, for the number of hits on funnels, turrets, and 
masts shows that a great volume of fire, directed too high, 
passed over the Brooklyn. The latter has a hull better 
protected from catching fire, but exposed to destruction by 
langridge nearly as fully as those of the Spanish cruisers 
which suffered so much. On the other hand, only her 
principal guns could perforate the Colon’s armour, even 
directly; and it is not likely that more than a little dead 
metal would have entered her hull, except at the extreme 
ends. Her 5in. guns would have broken their projectiles 
harmlessly on the Colon’s armour, as is actually recorded 
in the one Sin. hit noted on the accessible part of her 
hull. The captain of the Colon, in the order adopted, 
was very likely not to make trial of her powers, seeing 
that immediately in front of him was the Vizcaya ex- 
changing quick fire with the Brooklyn, and it happens 
that these two vessels were formidable in quick fire, 
while curiously enough both had smoke-giving powder. 
It could hardly be recommended that the Colon, unless 
it had been distinctly pre-arranged, should thrust herself, 
in between them. So it came that, passing on the shore 
side of her leaders, she ran her inglorious course, receiving 
only enough shot to remind us how completely her 
armour protected her, surrendering without injury, and 
without probably having inflicted any injury worth men- 
tioning on the American ships. It is easy to conceive 





that the Colon’s powers may have escaped recognition, 





—= 
because she was deficient in her principal guns So 
cruelly crippled did she appear with her barbettes em " 
that her power may easily have escaped estimation 4 : 
a lady flippantly put it, “In this condition was she n : 
rather a semi-Colon than a full Colon ?” Certainly ; ree 
we are considering herin her ‘‘ semi-Colon ” condition “a 
deliberately say that for the task in hand we could oan 
very few better ships in the world. She needed speed 
protection, and power of delivering fire powerfully fo a 
few minutes Speed she had, for she got away at first 
making a spurt which left the American ships five mile, 
behind. Protection—she had sufficient to detlect harm. 
lessly the projectiles that struck her ; and that her energ 
of fire was good is easily calculated. Had she actuall, 
crippled the Brooklyn, and escaped with only a tolerabl, 
and reasonable amount of injury, as we think she ought 
to have done, the authorities of all nations of the world 
would have ordered vessels of her type before 
this, As it is, we think it is only a matter 
of time before this happens, and for this reason we 
would call attention to her class. That class eon. 
sists of six ships; two Italian cruisers, the Guiseppe 
Garibaldi and Varese ; two cruisers built in Italy and sold 
to Argentina, the Garibaldi and San Martin ; and two built 
in Italy for Spain, the Colon and Pedro d’Aragon. Each 
ship has a displacement of 6840 tons; each is covered 
from bow to stern with a water-line belt of 6in. steel made 
at Terni, practically on the Harvey system. The same 
armour both as to kind and thickness covers the barbettes, 
and is carried over the whole of the central portion of 
the hull, from barbette to barbette. Astern the armour 
beyond the barbette is carried to the level of the quick. 
fire battery deck, thus leaving only a small portion fore 
and aft unprotected. This 6in. Harveyed armour is q 
complete match under service conditions for 6in. quick. 
fire guns ; in fact, the vessel has little to fear from shell 
fire. The armament is in each case as follows :—Two 
10in. guns, ten 6in. quick-fire, six 4°7in. quick-fire, ten 
2°2in. quick-fire, and ten 14in. quick-fire. The speed is 
20 knots. 

Surely, the powers thus secured for a vessel of only 
6840 tons may be regarded as an indication of what 
new possibilities are opened by the introduction of hard. 
faced steel armour. The type is certainly open to 
objection in some respects. For example, the coal 
capacity is small—600 tons is, we think, too little, 
Nevertheless, there is evidently the possibility of adopt. 
ing the main principle illustrated by this type, that is, 
the recognition of the disproportionate protection given 
to belts and upper structure, and the grasp of the fact 
that 6in. Krupp plate affords very fair protection to the 
water-line, a its adoption opens the possibility of 
covering nearly the entire hull with it, or something 
approaching it. To lay down anything in detail would 
require the staff of a construction department, but what 
is obvious to ‘‘the man in the street,” if he has his 
attention directed to it, is that we have before us a class 
with a displacement of only 6840 tons, with high speed, 
and with a hull covered nearly completely with armour far 
thicker than the quick-fire batteries of French men-of-war, 
which are only from three to four inches of ordinary steel ; 
thicker than those of the Russian men-of-war, which 
have for the most part five inches of armour ; thicker than 
the armour above the belt of our own Hood, Rartleur, 
Centurion, and Royal Sovereign class ; and equal to that 
employed in the casemates of our strongest and heaviest 
battleships; and this may be done mainly by contenting 
ourselves with the same thickness of belt as has been 
adopted for the vertical belt protection of the Canopus 
battleship class. 


BRITISH AND AMERICAN PATENT SYSTEMS. 


Recent ty, Mr. W. Clyde Jones read a paper before the 
Chicago Electrical Association, on March 3rd, entitled 
“Patent Systems of the United States and Foreign 
Countries Compared.” Several of the statements made 
in this paper are so manifestly in discord with the actual 
state of affairs, that it is well worth drawing attention 
to them. Take, for example, the following extract :- 
“The evolution of the patent system among nations 
has been toward the growth of the patent privilege and 
the removal of restrictions in its grant a enjoyment, 
and the principal nations of the world have advanced far 
in this direction, while the United States stands pre- 
eminently first and foremost. During its brief life, as 
the life of nations is reckoned, the United States has 
given to the world in number of inventions more than 
any two of the other nations; and, as for quality, the 
steamboat, the cotton gin, the sewing machine, the tele- 
graph, the telephone, the phonograph, the commercial 
arc lamp, and the incandescent lamp, form a list which 
cannot be approached by any other nation, and in con- 
nection with which but one other nation—Great Britain— 
with the steam engine, the railway, and the Bessemer 
process, is worthy of mention.” 

Three points in this passage call for remark. The first 
is, that “the United States has given to the world in 
number of inventions more than any two of the other 
nations.” This is perfectly true, in a sense, but it requires 
explanation. The United States Patent-office insists on 
separate patents being taken out for parts of an invention 
which in other countries can : contained in one 
patent. We are informed on high authority that actually 
for one English patent there had to be taken out no less 
than a dozen United States patents. These patents 
covered no more ground than was contained in the 
English specification. They merely subdivided it. No 
wonder, then, that America can boast of its long patent 
roll. The second point to be noticed is the fact that in 
the case of the list of patents for articles of world-wide 
importance, in nearly every instance the question of who 
invented these is in dispute ; while—and this is the third 
point—the honour of the invention of the ‘‘ Bessemer 
process is given to England. But the American Patent- 
office does not say so. It says that it was invented by 
an American smith. Mr. Clyde Jones, therefore, has rot 
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ble, evidently, to be in accord with the 

taken the a his own Patent-office. 
= oints of principal difference between the 
org ase of the United States and those of 
vor countries are enumerated. The first two of 
a we give hereunder—they are the only two 
ith which we shall at present concern ourselves :— 
wit The United States protects the inventor by grant- 
(1) the patent only to the first and original inventor, 
ve some of the foreign countries grant the patent to the 
frst to apply. (2) The United States provides an 
camining corps to assist the inventor in determining 
‘the state of the art and the true scope of his invention, 
whereas most of the foreign countries grant the patent as 
uested without inquiry as to novelty. As to the first 
ry then “ differences,” the author says that though 
Great Britain and other countries are more liberal in the 
rant of a patent, it is notin reality a liberality in favour 
ofthe inventor. It is rather, he says, a hindrance to the 
roper enjoyment of his rights, and that the American 
ie is evidently more logical and just. As a matter of 
absolute fact—however much to the shame of human 
nature it may be to have to record it—the American 
m is a miserable failure, in so far as regards the 
aims at. The patent is granted, it is true, to 
the man who will swear that he is the first and original 
inventor. It not unfrequently happens, however, that 
subsequently there is what is technically known as “‘swear- 
ing-back it is of sufficiently frequent occurrence at all 
events, for a special term to have arisen for it. This 
« swearing-back” simply means that someone else has 
come forward and sworn that he, and not the first appli- 
cant, is the first and original inventor. Not infrequently 
there is absolutely fraud at the bottom of the whole 
thing, and it would seem that an honest inventor 

can never feel himself really safe. 

The second ‘ difference” raises a much larger point. 
As to its working, the author himself says :—‘ The 
examining system, however, presents in practice one 
objection which is avoided in the English system. In 
the American system the inventcr's rights are deter- 
mined by the language of the claims which he accepts in 
his patent, and if he accepts claims narrower in scope 
than he might have obtained, he is held to have 
abandoned what he fails to claim. An_ unskilled 
attorney or an obstinate examiner may thus lose to an 
inventor the true fruits of his invention.” But he 
adds: ‘‘ While the English system is advantageous in 
this particular, the advantage is greatly overborne by 
the fact that the issuance of a patent is not a primd 
facie proof of novelty or validity, while in the United 
‘States, where examination is made, the inventor when 
he receives his patent knows the scope of his invention 
and is able to judge of its validity.” 

This, then, is the American view of examination. 
Let us turn to consider what is that held by some 
of our greatest English authorities on the subject. The 
principal advantages claimed by the advocates of exam- 
ination are, according to one authority—a prominent 
member of the Chartered Institute of Patent Agents— 
briefly as follows: (1) That specifications can be drawn so 
as to avoid what has gone before; (2) that only inde- 
feasible patents would be granted; and (3) that 
industry would not be hampered by bogus patents. 
Remarking on these three points, this authority says that 
undoubtedly a search by a competent person is of great 
assistance, as any one who has had any dealings with the 
United States Patent-office knows. Frequently valuable 
information is obtained from references cited by the 
United States examiners. As to making the patent more 
sure, however, this is not the case, and the Americans 
know it. An American, before he buys a patent, 
invariably institutes a search on his own account, and 
does not accept the primd facie evidence that the patent 
is good because it Tee been passed by the examiners. 
Moreover, there is no system which can be perfect. 
Everyone is liable to make mistakes, and an examiner, 
in the ordinary course of events, can only say that 
as far as his knowledge goes the invention is new 
or old. The cost of having a check, or several checks, 
on an examiner in connection with every application, 
would, of course, be prohibitive. Hence it comes 
about that the much-vaunted United States system is in 
actual practice no better than the British. Asa fact, if 
we are to judge by the number of patents which are 
upset, it is worse, for more patents are upset annually in 
the United States than in Great Britain. This, it is 
stated, is attributable tothe circumstance that the United 
States examiners force patentees to claim things which 
the law courts will not accept as proper subject matter. 
To put it briefly, the almost general opinion in Great 
Britain seems to us to be that, whereas examination is in 
itself extremely useful, yet examiners should not be 
given power to reject claims. As regards the question 
of “bogus” patents, the United States office would not 
appear to be any more safeguard than the British. It is 
just as easy to get a ‘bogus’ patent in the United 
States as elsewhere. All that is needed is to modify the 
specification judiciously to suit the taste of the particular 
examiner, and a patent can nearly always be obtained. 
One eminent authority has stated that no American 
patent is a valuable asset until it has been made the 
subject of litigation, and friendly actions are often brought 
to enhance the value of a patent. 


ENGLISH AND AMERICAN GUNNERY, 


system | 
objects it 


Many complaints have been made lately about the 
shooting in our Navy, and invidious comparisons have 
been drawn between our gunnery and that of the United 
States. The question is one demanding attention, 
because our accuracy of fire might at very short notice 
become a matter of vital importance, and it would then 
be too late to make up shortcomings. The subject has 
an aspect at the present moment which is not altogether 
free from difficulty. Crudely expressed, the conclusion 
that appears to loom up is as follows:—Our shooting is 





not up to that of the American navy. In the fight at 
Santiago, which is the only action of which we have any- 
thing like a record, the American navy scored something 
like 3 per cent. of hits out of the total number of rounds 
fired. If we are to score much less than this the effect 
of our fire is indeed poor. If,on the other hand, we 
conclude that skill goes to the winds on actual service, 
then there is no use conducting annual practice at all. 
Clearly the question is masked by the difficulties raised 
by the disappointing results at Santiago. We should 
observe that we mean disappointing from the point of 
view of accuracy, for the actual effect of this small per- 
centage of hits was tremendous. The great incendiary 
effect produced was due to circumstances which were 
more favourable than would probably be found again. 
The Spanish cruisers were singularly open to destruction 
by fire, and their means provided to deal with fire were 
very inadequate and failed in time of need. The type of 
ship we are more likely to encounter in the future will 
be much better protected. If a cruiser, she may be of 
the type of the Colon, which at Santiago did not suffer 
any injury worth notice from such projectiles as struck 
her. Consequently, we may be sure that the American 
navy would not contemplate with equanimity the pros- 
pect of making only 3 per cent. of hits in future actions. 
The first point is to account for this result, and to 
ascertain if there is a really satisfactory way of account- 
ing for it, and we may say at once that we can hardly 
conceive circumstances where wild firing would be more 
certainly provoked than those of Santiago. The Ameri- 
cans were tired out by an uneventful watch round the 
harbour mouth for several weeks. One hot morning, 
without the slightest warning, the order was given to 
close and tire on the Spanish cruisers which were moving 
out. The United States ships were in most cases slower 
than the Spanish, so their only chance of hitting lay in 
what could be done instantly. In a quarter of an hour 
or twenty minutes all the chances for most of the vessels 
might be over, and the United States ships had drifted 
out to a distance far beyond that of practical fighting. 
In about eight minutes firing had begun, but it was ata 
range of 6000 yards. Nearly every ship fired smoke- 
giving powder. If men in a state of repose are suddenly 
told to score all they can in a few minutes at a rapidly- 
moving enemy, 6000 yards off, concealed in smoke, they 
themselves moving as fast as possible, what could be 
expected? Saving ammunition was no object. The 
wildest attempt made while the range was possible was 
better than nothing. Could circumstances arise more 
conducive to wild firing? Further, so much injury was 
done to the Spanish ships by the burning out of their 
wood, that a considerable part of the effect of common 
shell must have disappeared ; hence we think that this 
terribly small percentage of hits may be accounted for, 
however unsatisfactory it appears. Certainly the con- 
clusion arrived at by the Americans themselves is, not 
that accuracy is out of the question, but, on the other 
hand, that it is to be attained by all means, for the 
annual practice is to be greatly increased, that is, from 
six practices to fourteen per annum, at ranges, so we 
are told by Mr. Wilson in the Daily Mail, of from 800 to 
3000 yards. 

Now to come to the invidious, but perhaps valuable, 
comparison that has been raised between our own shoot- 
ing and that of the American navy. It must be under- 
stood that the comparative number of hits made by 
vessels in annual practice is very deceptive. In the case 
of our own fleet we believe that it will be found that 
ships on the Pacific station year after year obtain better 
results than those elsewhere, because the conditions 
under which they tire happen to be more favourable. The 
American heavy guns fire at a target 56ft. long, and 163ft. 
high, which is enormously larger than our target. With- 
out, however, disparaging our own gunners, who pro- 
bably do very well according to the opportunities 
afforded them, we cannot fail to conclude that we must 
be at a great disadvantage if we practice much less than 
the American navy, which it appears is the case. 
Latterly, happily, attention has been awakened to this 
question. Our admirals are doing what they can to 
encourage good shooting at their various naval stations, 
and the Admiralty are increasing the amount to be spent 
on annual practice. Let us hope that this is only the 
beginning of better things. At Crete the British ship 
engaged fired with such success as to present a striking 
contrast to her foreign consorts ; nothing, however, can 
be built on the results of two or three rounds. It is well 
to be glad that we appeared to advantage, while, at the 
same time, taking means that as little as possible shall 
be left to chance in any future war. Money can hardly 
be better spent on any purpose connected with war which 
would yield such fruit as that laid out in perfecting our 
shooting. 
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THE COPPER COMBINATION. 


THE copper market is again in a highly-excited state. 
The mid-monthly statistics proved to be scarcely so favour- 
able as had been expected, for they showed a decline of 
1800 tons in the visible supply as compared with the end of 
March. The receipts from America were slightly better 
than in March, and imports from Chili and Australia were 
also good. The decrease arose under the head of receipts 
into England and France from miscellaneous sources, the 
inference being that every ton of the loose copper floating 
about has now been raked in, and that we must look for 
relief to the gradual developments in the recognised 
sources of supply. But a much more potent factor than 
this has been the very heavy buying in this market on 
American account, coupled with more stories about the pro- 
gress of the Standard Oil group in its efforts to secure con- 
trol of the leading American producers. Last week we were 
told definitely that the Daly and Haggin interests in the 
Anaconda Mines had been acquired, and that control by the 
syndicate had thereby become assured. This statement 
appears to be true enough—at any rate, it is one of the 
trump cards of the speculators, and we have not seen it 
denied on any authority. On top of it comes this 





week a very circumstantial rumour pointing to the 
actual formation of a copper “combine” on the other 
side. The capital now mentioned is 400,000,000 dols., say 
£80,000,000, and we are told further that ‘‘many of the 
leading mines have beer roped in.” Before we accept this 
last statement, we will wait for a full and authenticated list 
of the mines, so that we may judge for ourselves as to their 

sition. But unhappily there is only too much reason to 

lieve that a combination of some sort has been concluded— 
a combination, too, that is powerful enough to make itself 
felt on prices for some little time to come, more particularly 
when coupled with the fact that the syndicate is responsible 
for the buying-up of most of the existing stocks. For the 
present, at least, there is poor prospect of a fall in the value 
of copper, which has this week reached £77 10s.—a figure un- 
paralleled since the Secretan affair. As a result of the extrava- 
gant inflation, consumers are suffering great hardships, in the 
United States as well as in Europe. Soon or late, however, 
the corner must be broken. The effects of the extraordinary 
stimulus to production should be experienced to the full in 
another month or two, and they will, of course, mean the 
beginning of the end. It does not appear that one-half of the 
American production has been poe Mr. Rockefeller and 
his amiable friends, and for that reason, power cannot be 
wielded for long. The largest mine, the Calumet and Hecla, 
refuses to be bought out, and we could name several others 
scarcely less important which are not mentioned in the cables 
from the States. Meanwhile, users of copper persist in the 
sensible course of buying sparingly as the best course to 
pursue in the circumstances; and as a consequence of 
this policy, the past three months have seen a decreased con- 
sumption of 22 per cent. in the United Kingdom, and of 
25 per cent. in France. Had conditions been less unpro- 
pitious, it might have increased by about this percentage. 
Production in the United States in the quarter has gone up 
by 5000 tons ; and though there is undoubtedly a considerable 
consumption there, it is absurd to suppose that, with 
prices so high, this fact of itself is sufficient to explain the 
recent heavy American buying. In point of fact, the pur- 
pose of this buying is quite notorious, and there is no getting 
beyond the fact that for the present, at all events, it has 
proved successful. 


PATENT OPPOSITIONS, 


WE have always thought that in one respect at least the 
procedure upon oppositions to applications for letters patent 
is open to serious objection. We refer to the question of the 
locus standi of an opponent who relies on the provision of the 
Act authorising opposition ‘‘on the ground that the inven- 
tion has been patented in this country on an application of 
prior date.” Nothing would appear to be clearer than these 
words. They seem to be expressly framed for the protection 
of the public against the improper grant of a qualified 
monopoly. Yet, as our legal correspondent has pointed 
out in another place, of late years the law officers 
have by implication added to the above statutory 
authority the words “provided the opponent possess 
an interest in such prior patent at the date of his oppo- 
sition.” We fail to see what power the law officers or 
the Courts could have so to put a limitation upon the very 
clear words of an Act of Parliament. Certainly in years past 
many opponents have been heard on this ground of objection 
without proof of any interest in the prior patent. As matters 
stand, a manufacturer who may have laid his plans to use an 
invention which at one time was protected by a patent 
since expired, could not be heard to object to the grant of a 
new patent for identically the same invention. He must be 
left to fight the new patent, if granted, in the Courts at a 
vastly increased cost. This seems hardly right. 


WATER POWER IN ITALY. 


THE use of water power for industrial purposes continues 
to make rapid strides in Italy; indeed, so fast has it 
progressed, that the Government, getting alarmed lest no 
power should be left for its own use, is granting concessions 
for private enterprises much more warily than it did twelve 
months ago. This is partly due to the fact that in view of 
the success which electric traction companies have had 
in Italy, the Government contemplates the eventuality of 
applying electric traction to the State Railways, deriving the 
power from water supply. Nature has made up to Italy in 
this respect for the absence of coal, and the Italians are 
evidently fully awake to the fact that water power is the 
most economical form of energy so far discovered by man. 
In ten years up to the end of 1897 over 1000 concessions 
for the derivation of water from rivers and canals were 
granted, from which 123,500-horse power were developed, and 
60,000 acres of land irrigated. 








LITERATURE. 


Continuous Current Dynamos. By J. FisHer-HINNen. 
Biggs and Co. London: 1899. Price 10s. 6d. 

Tae author of this work was until recently chief of 
the drawing department at the well-known Oerlikon 
Works, Switzerland, and therefore should have the best 
right to be heard upon the subject dealt with. He points 
out that, although the number of English books dealing 
with the theory and construction of continuous-current 
dynamos is by no means inconsiderable, yet the work 
before us has special characteristics. He believes that 
the general and theoretical education of electrical 
students in England and the United States, however 
excellent it may be, can hardly be expected to produce 
finished electrical engineers ; indeed, the problems which 
occur in practice are not of a kind to admit of introduc- 
tion into a college curriculum, where the main object 
must be to impart a theoretical education as complete 
and many-sided as possible. Thus the student’s term of 
learning is by no means ended when he enters the sphere 
of practical work; indeed, it may be said to have only 
then commenced, since he is then for the first time thrown 
on his own resources. On the other hand, anyone who 
has taken this step will remember the d'fliculty of the 
transition, and how much valuable time was lost before 
he made himself at home in his new sphere. 

In order to lighten his task, the author has in tae 
present volume brought together all those practical 
formule which are indispensable for the construction or 
critical examination of continuous-current dynamos, and 
he hopes that he has fully explained the use of these 
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formule by the aid of numerous numerical examples. It 
will thus be seen that the aim of the work is not merely 
to give a detailed description of a vast number of types 
of machines, but rather to afford the student an idea of 
the kind of work which will be found necessary in the 
drawing-oftice of an electrical engineering works. 

The first chapter of the work deals with the general 
laws of induction, and the units of measurement. In 
Chapter IT. the author considers the methods of closed 
coil winding generally in use; after describing the 
Pacinotti-Gramme ring he deals with the case of the 
multipolar machine with more than two brushes, and 
states that since 1892 all traction motors made at Oerlikon 
have been wound so that only two brushes are needed for 
a four-pole machine. 

He then passes on to drum windings, and describes the 
differences between lap and wave windings, and illus- 
trates this with a number of diagrams of end connections 
and developed windings. He prefers tunnelled armatures, 
in which the tunnels are not quite closed, to either the 
circular or oblong closed tunnels, but, of course, allows 
that the smooth core is the cheaper to produce. In his 
comparison of the advantages of the various forms, he 
remarks that numerous Gramme ring machines for 2000 
to 3000 volts have been built by the Oerlikon Company, 
by the Thury Company, and others. In case of a break- 
down of one coil on a drum armature, it was until 
recently necessary to remove practically the whole wind- 
ing, but the author has designed and patented a system 
now in use at the works of J. Farcot, at St. Quen, which 
allows any single section to be removed and replaced. 
Sayer’s type of winding is fully described. The author 
deals with the creation of Foucault currents, and points 
out that cast iron cover plates are quite admissible for 
transformers, owing to the screening effect produced with 
a periodicity of 40 to 50 alternations per second, which 
checks the penetration of lines of force, but that in a 
Gramme machine it is essential to use gun-metal for the 
hub. 

A formula for calculating stresses on bearings due to 
belt pull is given. With regard to allowable rise of tem- 
perature in dynamos, the author considers that 40 deg. to 
45 deg. Cent. above the engine-house temperature of 
25 deg. Cent. may be taken as normal, although it may 
be pointed out that for work in the tropics the British 
Admiralty permit a rise of only 17 deg. Cent., as the 
engine-room temperature may be 40 deg. Cent. In deal- 
ing with the design of field magnets, the author ascribes 
to Faraday the use of co-ordinates for plotting the 
characteristic curve of machines. We have never before 
seen this use ascribed to Faraday, and believe it arose 
much later, but we shall be glad if the author can give us 
a reference supporting his view. 

The author deals with the use of series-wound motors 
for power transmission, and cites cases in Switzerland 
where they are used, but considers that alternating cur- 
rents might be employed with greater advantage. He 
then describes arrangements used in series motors for 
tramways. In his description of electric brakes he points 
out the possibility of the electromotive force being raised 
far above its normal value if the car is inadvertently 
allowed to attain too high a velocity. The theory of 
magnetisation is then thoroughly examined, and the work 
of Rowland, Elphinstone, Bosanquet, Forbes, Kapp, and 
Hopkinson described. 

The formula first introduced by Kapp was for some 
time the only one used by dynamo builders, but is now 
no longer used, as it took no account of the quality of 
the iron employed. The author then describes the 
practical application of the modern equations to a num- 
ber of well-known types of machines, and such practical 
questions as the following are dealt with: ‘ A motor is 
found from experiment to run at a lower speed than that 
for which it has been designed ; it is required to increase 
its speed to that for which the design was made.” The 
author describes an apparatus, designed by himself, to 
determine the permeability of a sample of iron; the 
advantages appear to be that the sample required is 
small, abgut 80mm. in length, with a sectional area of 
50 square millimetres. Chapter VII. treats of dynamos 
designed for special purposes. In lighthouse installations 
it is found that the alternating-current machine permits 
of the production of double the luminous effect for a 
given expenditure of energy. Descriptions are then given 
of most of the best-known types of machines; and the 
last chapter deals with the weight, dimensions, and 
price of dynamos. The author considers the limits for 
multipolar machines should be about as follows :—Four- 
pole, from 6 to 20 kilowatts; six-pole, from 100 to 200 
kilowatts ; eight-pole, from 200 to 300 kilowatts. This 
statement appears incomplete. Useful tables are 
given to show the relative weights of various parts of 
machines of different types. The work is evidently 
written by a thoroughly practical man, and will be found 
to contain information most valuable in the drawing- 
office and workshop; the formule brought forward are 
illustrated by examples in every case, so that it will be 
much easier for the reader to make intelligent use of the 
book. 

SHORT NOTICE. 

A Contents-Subject Index to General and Periodical Literature, 
Compiled by A. Cotgreave, F.R. Hist. S. Sections 15, 16, 17, 18. 
rires—History. The issue of this part has been delayed by the 
~~ of a compiler, but it is hoped now to complete the index 
by é€ autumn. 





BOOKS RECEIVED. 
The Commercial and Business Aspects of Municipal Electricity 
Supply. _A practical hand-book for the use of electrical engineers 
to municipal corporations and members of municipal electricity 


committees, By Alfred H. Gibbings, electrica] engineer to the 
m4 —— Bradford: Published by the author, 1899, 
rice 1os, 


Engine-rcom I’vaccice. A hand-book for the Royal Navy and 
mercantile marine, Treating of the management of the main and 
auxiliary engines on board ship. By John G. Liversidge, chief 
es, R.N. London: C. Griffin and Co., Limited. 1899, 
*rice 63. 
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CONTRACTS OPEN. 


STEEL BARGES. 


Tue Belfast Harbour Commissioners are inviting tenders 
for twelve steel barges, in general accordance with the 
accompanying outline drawing; the barges are designed to 
carry twenty boxes each of the size shown, each box being 
filled with dredged material, such as sand or clay. The 
material to be used throughout the work must ba Siemens- 


Martin mild steel, of the quality and to bear all the tests | 


exacted by Lloyd’s requirements. 


their completion, fair wear and tear excepted. 

The whole of the work is to be done to the entire satisfac- 
tion of the commissioners’ engineer, and in tendering the 
contractor is to furnish drawings and supplemental specifica- 
tion, and to state the earliest date within which he will under- 
take to deliver over the barges, complete in all respects, after 
the date of acceptance of tender, upon a forfeiture of £3 for 
each and every day thereafter during which they, or any of 
them, may remain unfinished. 

A payment shall be made when the barges shall have been 
completed and handed over to the entire satisfaction of the 
engineer; 10 per cent. shall, however, be retained until the 
term of maintenance shall have expired, and the engineer 
shall have certified that the work has been properly main- 
tained within the terms of the contract. The engineer shall 
settle, without appeal, any dispute or difference which may 
arise in reference to this contract, and his decision shall be 
final and binding on all parties. 

In considering tenders a preference will be given to those 
contractors who will undertake to deliver the barges, or any 
one of them, within the shortest time after the date of accept- 
ance of their tender, provided they give a guarantee that 
delivery will be made within the time stipulated by them. 
Tenders addressed to the secretary to the Belfast Harbour 





Commissioners, are to be sent in on or before Monday, May Ist, 
1899. Mr. G. F. L. Giles, C.E., is the engineer. 





THE LARGEST LOCOMOTIVE. 


Ovr supplement is an external elevation of what is for the 
moment no doubt one of the two largest locomotives in the 
world, We have already given some illustrations which will 
convey @ fair idea of its enormous dimensions, as, for example 

the reproduction of a photograph showing a small tank loco 

motive standing on the cylinders of the big engine. This 
will be found in our impression for November 11th, 1898. 

In the same issue will be found full particulars of the 
dimensions of the engine. We may say here, however, for 
the convenience of our readers, that the total heating surface 
is 3322 square feet, the grate area 33 square feet, the diameter 
of the wheels 54in., the cylinders are 23in. diameter by 32in. 
stroke, and the total weight of the engine is 107 U.S. tons. 








TEN-WHEELED PASSENGER ENGINE. 


Tue Buffalo, Rochester, and Pittsburgh Railway Company 
has recently constructed some very powerful passenger 
engines. The most noteworthy feature about them is the 


The barges shall be maintained by the contractor in a proper 
and complete state of repair for a period of three months after | 





From the inner arms of the two 


| with long horizontal arms. 
| yokes are suspended hangers for the equaliser, which is 
large inverted semi-elliptic leaf spring. The outer arm of 
each yoke is attached to the bottom strap of an elliptic plate 
spring, the top strap being seated under the frame. The 
leading driving axle is fitted with a transverse inverted 


spring. The whole arrangement secures great flexibility. 
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Half Cross Section 


at Driving Axle. 
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Half Cross Section, | 
Front of Firebox. 


Cross-Section of Ten-Wheel Locomotive 


The journals of the driving axles are 84in. by 10in., and 
those of the bogie wheels are 54in. by 10in., while the main 
crank pin, which is hollow, is 6in. by 54in. The driving 
wheels are 5ft. 9in. diameter, the cylinders are 18in. by 26in. 
The piston-rods are enormous, 34in. diameter. The grate 
surface is 30°6 square feet; the total heating surface 2824 
square feet, pressure 200 lb. 








THE INSTITUTION OF CiviL ENGINEERS.—The Council has made 
the following awards for papers read and discussed before the 
Institution during the past session :—-A George Stephenson Medal 
and Premium to Mr. R. A. Hadfield; a Telford Medal and 
Preinium to Mr. J.T. Milton ; Watt Medals and Premiums to Sir 
Albert J. Darston, K.C.B., and Mr. H. J, Oram; a Crampton 



































“spring rigging,” to use an American phrase, which we 
illustrate by the accompanying engraving, copied from the 
Engineering News. 

All the wheels have flanged tires. Over each of the axle- 
boxes of the four rear wheels is a yoke like an inverted U 








SPRING RIGGING, TEN-WHEEL LOCOMOTIVE 


Prize to Mr. Francis Fox; a Manby Premium to Sir William 
Roberts-Austen, K.C.B ; Telford Premiums to Messrs. J. M. 
Dobson, W. G. Kirkaldy, and A. P. Head. The presentation of 
these awards, together with those for papers which have not been 
subject to discussion and will be announced later, will take place at 
the inaugural meeting of next session, 
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CAPSTAN LATHE 


MESSRS, SCHISCHKAR AND CO, BIRMINGHAM, ENGINEERS 
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STUD TURNING LATHE. 


We illustrate above a stud and bolt-making machine. The 
headstock has a four-speeded cone 8in., 10in., 12in., 14in. in 
diameter by 3jin. face, driving a cast iron spindle with 
parallel necks running in long gun-metal bushes. The front 
end of the spindle is fitted with a self-centering chuck, with 
two hardened jaws to carry iron from 1fin. to lin. diameter. 
A hole passing through the spindle allows any length of bar 
being used. At the side of the headstock is fitted a length 
gauge, showing the operator when to stop the self-acting 
motion. The bed is of heavy section. It is 6ft. long, 124in. 
wide across the face, planed and scraped true to surface plate, 
and is fitted with a saddle or carriage 3ft. long, formed to 
protect the face of the bed from suds and cuttings, and 
carrying a stand pipe and tap for suds. 

On the saddle is fitted a revolving platen table, 16in. dia- 
meter, fitted with four tool holders, one adjustable gauge, 
and one combined back tool and cutting-off slide. The platen 
is revolved by hand, and held in position by an automatic 
stop underneath, out of the way of cuttings. The automatic 
stop is withdrawn by running the saddle against an adjust- 
on gaa fixed on the face of the bed to suit the length of the 
work. 

There are the usual self-acting feed motion and quick hand 
traverse to the saddle by means of rack and pinion worked 
by star handles. The standards are of heavy section, carrying 
the bed sud tray and backboard for the bushes, tools, &c. A 
small front tray is provided for spanners within easy reach 
of the operator. The sud tray is the full length of the bed, 
the suds being drawn off by means of a bent pipe. The 
lathe was made by Messrs. Schischkar and Co., of 66, Staf- 
ford-street, Birmingham. 








THE INVASION OF THE AMERICAN 


LOCOMOTIVE, 


l'He placing of orders in America by English railway companies 
fues on apace. Initiated by the Midland with a comparatively 
modest programme, since increased, the Great Northern and the 
Barry have followed suit, and no one can tell which will be the 
next to send out of this country the money earned from British 
traders and by. British hands. A considerable body of public 
opinion has been aroused by such action, which would appear on 


a 


its face to be calculated, however unintentionally, to bring into | 


open competition the radically different systems of organisation 
in the engineering trades which obtain in this country and the 
States. So important has the step been recognised to be that the 
railway chairmen concerned have in each case thought it best to 
try and disarm criticism by an exposition of the reasons under- 
lying their action. As usual, in such cases, the explanations are 
progressive, and should be taken together to arrive at a full under- 
standing | of the position. Beginning with the Midland, that 
company’s chairman was anxious to make it clear that quickness of 
delivery was the ruling factor, aud that the matter of design had 
nothing to do with it. The thirty engines ordered were to be of 
the so-called Mogul type, well known in the States, but the 
principal reason adduced for placing the order out of this country 
was that the company’s own works at Derby were as full of work 
as they could be, and the private firms were all so busy with the 
arrears of the great strike that they could not undertake delivery 
inside any reasonable time. So much for a company which has 
built and equipped its own works, presumably to be independent 
S the effects of strikes and the varying conditions of the trade. 
; oncaster is, we suppose, in the same overworked condition as 
Jerby, and it would appear that strictly American design is to be 
given an even more free hand in the matter of the Great Northern 
order placed across the Atlantic. But the cat is out of the bag 
when the Bar ? people officially announce that not only will they 
get quicker de livery from the States, but that their engines on 
order there will cost £500 apiece less than if built at home, while 
They 


the workmanship will be ‘quite as good, if not superior.” 


| devices for saving in prime cost, because they know that, though 


| conditions differ absolutely from those of the 
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have crdered also three locomotives from Belgium, sv it is some- 
what unreasoning to set against the Yankee invasion the order of 
the Belgian railways for five engines from Glasgow last year. 
These are required for special work, and in specialities there is no 
doubt that we are facile—perhaps too facile—princeps. When it 
comes to repeat orders we shall not be surprised to see the Serain, 
Company charged with the construction, albeit to an Englis 
design. What, then, is the reason for this loss of trade—a loss, 
too, in a branch in which we were the pioneers, and have regarded 
ourselves for years as almost free from competition! To say that 
our works are full up and that there is no reason for our markets 
to compete with the foreigner at cut prices is no reply. In the 
nature of things trade activity must lull some day, and the sources 
of business will meanwhile have been diverted. We believe the 
reasons to be two, above and beyond the natural conservatism 
which is in other branches of industry so great a brake upon our 
wheels of progress. Taking the less important first, there is no 
point so striking to the foreign engineer, and indeed to the most 
casual non-technical observer, as the extraordinary diversity of 
types of locomotives in use in this country. This can also be 
attributed to two causes, although in this connection cause and 
effect are much intermixed. These causes are the excessive 
freedom of action in design given to the locomotive engineers of 
our railways, and to the consequent desire of each to produce 
according to his own ideas the more perfect hine as a hi 
Now a locomotive may have many and varying duties to perform, 
and it is impossible for any one type to show perfect adaptation to 
all conditions. Hence the specialisation which has led in recent 
years to excessive variation of types, not only on different lines, 
but for slightly differing work on the same line. Working condi- 
tions, however, change, and change quickly and materially, with 
the result that engines not of any great age, and certainly far 
from worn out, become no longer able to hold their own in 
the race for perfection. They are too valuable to be scrapped, for 
English makers build as if their products were to rival the Pyramids 








in age. Hence they are often retained at work when no longer | 
fully suitable, and such an instance as auxiliary locomotive power 

on the great trains to the North is a daily spectacle. The Yankee | 
has said that an engineer is a man who can build for one dollar | 
what any fool can make for two. On such a standard, hard it is | 
to say so, it must be admitted that British locomotive engineering 

is behind some foreign, and certainly American, practice. Across | 
the Atlantic it is recognised that conditions are always changing— | 
that in the race victory goes to him who is nearest perfection at 
the moment, not to him who was so last year or will be so next 
year—so they build for the moment. Let us not be misunderstood. 
Their workmanship is as good as can be, but in design, in material, 
their locomotives are built with an eye to a comparatively early 
withdrawal. So they use steel tubes and fire-boxes instead of 
copper, iron instead of steel wheels, and a hundred and one other 


these materials will not last so long, they will last at any rate until 
it is time to re-model the locomotive design to meet an altered set 
of circumstances, It is cheaper to throw away the ‘unexpired ” 
value of a machine—especially when by such foresight as we have 
indicated that remaining value is not large—than to continue to 
work it at an enhanced charge on annual account, because it still 
represents so much dead capital. And we now come to the crux 
of the whole question. hy this difference between American 
and English practice! We fear that the blame can be laid on no 
other shoulders than those of the railway companies themselves, 
Setting up as they have their own workshops in nearly every 
important instance, they have left to private designers and private 
manufacturers the work only of minor and of foreign lines, whose 
at English com- 
panies. No man is going to waste his.time and his ingenuity over 
plans and details from which he can obtain no advantage for himself 
or his Pa ppg a Thus the question of the design of locomotives 
best suited to English conditions, as a whole, has never been con- 
sidered practically, for the railway companies’ engineers have not 
unnaturally failed to look outside their immediate surroundings. 
This, combined with a vastly greater scope for individual fancy, 
has entirely prevented the oluaies of what might be called a 
“national” type or types of engines. Nor would the adoption of 
any number of short-lived types, as in America, be advantageous 
under present circumstances. Where each company builds but a 





moderate number in its own works annually, the economies on 
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standardising are not so fully realised. It is only when very large 
numbers are dealt with that the financial benefits are real’y 
marked. In America the Baldwin, Schenectady, and other large 
works are each well known for a special type, to the improvement 
of which they concentrate their attention, and on the manufacture 
of which, for order or for stock with complete assurance of 
eventual disposal, they are constantly engaged. Of the Lours 
worked by their employés, of the improved machinery they use, 
we say nothing, for it is obvious that what is said of the system 
of producing locomotives applies to the system of producing 
every kind of machine used in the locomotive works. For 
it is one of the best recognised features of American engineer- 
ing that everything that can be reduced to a standard is so 
systematised. And here we are brought again to the difficulties 
in the way of standardisation for which our English method of 
home railway production is responsible. Competitors as they are 
among themselves, our railway engineers can ly be expected 
to meet and decide on standards which shall fetter their individual 
freedom of action. In the States this is otherwise. There the 
superintendents of motive power—the railway locomotive engineers 
—form a closely allied body, co-operating for the guidance of the 
private constructors, whose work they thus facilitate and cheapen 
to the advantage of the railway companies themselves. For a 
wide appreciation of the conditions which govern locomotive 
matters over the country as a whole there is nothing more instruc- 
tive than the reports of the superintendents’ annual conference. 
There is nothing of the sort in this country, for the reasons we 
have stated. To sum up, then, we attribute the present failure of 
British manufacturers to meet British wants to the action of the 
companies themselves in destroying private locomotive construc- 
tion and thus hindering the development and adaptability of 
design. It is only necessary to add that a similar danger exists 
with regard to rolling stock. Will some member of Parliament 
ask the President of the Board of Trade how many of the 13,134 
locomotives of the British railways were built outside the railway 
companies’ workshops! We shall be surprised if this is more than 
20 per cent.—Ruilway Times. 





THE LOSS OF HEAT FROM LOCOMOTIVE 
BOILERS. 


THE most elaborate series of tests ever undertaken to deter- 
mine the loss of heat from locomotive boilers were made last 
summer by the Chicago and North-Western Railway Company, in 
co-operation with several manufacturers of boiler coverings. A 
complete report of these tests was given in a paper read at the 
January meeting of the Western Railway Club, by Mr. Robert 
Quayle. The tests were made under the general direction of 
Messrs. W. H. Marshall and F. M. Whyte and Professor W. F. 
M. Goss, The complete paper and discussion is much too long to 
give space to here ; but we have prepared the following abstract 
containing the substance of the paper :— 

Plan of the tests.—In carrying out the tests two locomotives were 
employed ; one, to be hereafter referred to as the experimental 
locomotive, was subject to the varying conditions of the tests ; the 
other was at all times under normal conditions, serving to give 
motion to the experimental locomotive, and as a source of supply 
from which steam could be drawn for use in maintaining the 
experimental boiler at the desired temperature. The experimental 
locomotive was coupled ahead of the normal engine, and, conse- 
quently, was first when running to enter the undisturbed air. 
The action of the air currents upon it, therefore, was in every way 
similar to those affecting an engine doing ordinary work at the 
head of a train. The boiler of the experimental locomotive was 
kept under a steam pressure of 150 Ib. by a supply of steam drawn 
from the boiler of the normal engine in the rear. There was no 
fire in the experimental boiler. It was at all times practically 
void of water. Precautions were taken which justified the assump- 
tion that all water of condensation collecting in the experimental 
boiler was the result of loss of heat from its exterior surface. This 
water of condensation was collected and weighed, thus serving as 
a means from which to calculate the amount of heat lost. 

The experimental boiler.—The Chicago and North-Western loco- 
motive, No. 626, the boiler of which served in the experiments, is 
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of the 8-wheeled type, weighing about 90,000 lb. The principal 
dimensions of the boiler are as follows :— 
Diameter in inches.. . =< as 
Heatiog surface, eq. ft... .. .. .. «2 o- ~. 1891°0 
Total area, exterior surface, not including surface 
smoke-box.. o'! aa oe 


Area of surface lagged, sq. ft. .. .. .. .. .. 219°0 
Area of steam heated exposed surface not lagged 139° 
Ratio of surface covered to total surface... , 
It should be noted that the values given above are based upon 
projected areas of the plain boiler. No account has been made of 
the edges of plates at joints, or of surface due to the projection of 
rivet heads, or to the surface of various attached projections, such 
as running-board brackets and frame fastenings. While all such 
projzctions above the general surface of the boiler are active 
agents in conducting heat from the interior, the present study 
does not require them to be taken into account. The extent of 
area covered for this boiler is entirely normal for the class of 
locomotives to which No, 626 belongs, which gives added interest 
to the fact that but 61 per cent. of the exposed surface of the 
boiler was covered, 
The tests made were of two sorts :— First, with the experimental 
engine at rest, which test will be hereafter referred to as the 
‘* standing test;” and the second, with the experimental boiler 
in motion at a rate of speed, approximately, 28-3 miles per hour, 
to be hereafter referred to as to the “‘ running test.” Both stand- 
ing and running tests were made with the experimental boiler 
bare, and also when protected by six different coverings, Tests of 
two of these were repeated, making altogether nine standi 
tests and nine running tests to be reported. These are Pe sno | 
a3 follows :—A, B, C, D,, Dz, E, Fy, Fo, and G. “A” represents 
the test of the bare boiler. “1D,” and ‘‘D.” are different tests of 
the same covering, and, similarly, ‘‘F,” and “F.,” are tests of a 
single covering. 
cone observed and calculated results are summarised as 
f stlows :— 


0 
61 


Pounds of Steam Condensation per Minute, 


A* B Cc dD, D, E F, FPF. G 
Standing test 6°78 2°63 3°42 2-yl 2°80 3°52 3°04 3°22 3-03 
Running test 14°2) 5°68 5°47 5°08 5°34 5°21 5°29 5°30 5°77 
* Bare boiler. 


The values, as given, have been reduced to a common basis with 
reference to steam pressure, atmospheric temperature, and running 
speed, and so far as these factors are concerned, are comparable. 
‘they have not been corrected for variations in thickness of cover- 
ing which, in all cases, was slight, or for variations in the velocity 
and direction of the wind, 

Efficiency of coverings.—The possi of the heat transmitted 
from the bare boiler, which is saved by any covering, may 
obtained by subtracting the amount of condensation for the cover- 
ing in question from the condensation for the bare boiler, and by 
dividing one hundred times this difference by the condensation for 
the bare boiler. The result expresses the efticiency of the covering. 
Values thus obtained are as follows :— 


Kpfictency of Coverings as Disclosed hy Running Tests (per cent.). 


B 60°2 
Cc 61°7 
Dy 64°83 
Ds 62°2 
E 63°5 
Fy 62°9 
F, 62°8 
G col 


The results appearing in this table are corrected for variations in 
steam pressure, atmospheric temperature, and speed, but not for 
variations in weather and wind conditions or for variations in 
thickness of covering. The average efficiency disclosed by the 
eight tests is 62°3 per cent. 

The conclusion, stated in very general terms, is that any of the 
coverings tested can be relied upon to save from 60 per cent. to 
64 per cent. of all the heat which would radiate from the boiler 
were it not covered at all. 

One reason for similarity of results —The fact that the results 
obtained from the several coverings are so nearly alike can hardly 
fail to occasion surprise. Had thin layers of the material tested 
been subjected to carefully-planned laboratory tests, the results 
would doubtless have differed more widely, but it must be expected 
that the value of such difference will diminish as the specimens 
experimented upon are increased in thickness, A material which 
is rather an indifferent non-conductor will serve to prevent the 
passage of heat if applied in sufficient thickness. While, there- 
fore, the coverings tested were of normal thickness, it would seem 
that this thickness is sufficient to reduce to a negligible amount 
the effect of the superior non-conducting properties which the 
material of one covering may have possessed over others. 

Effiziency of covering and heat loss from different portions of the 
hoiler.—The results show that the covering of 61 per cent. of the 
exterior surface of the experimental boiler saves 62°3 per cent. of 
all the heat radiated from the same boiler under similar circum- 
stances, when bare. It does not, however, follow from this state- 
ment that if 100 per cent. of the ex surface of the boiler were 
covered, 102 per cent. of the heat lost from the bare boiler would 
be saved. Such aconclusion must obviously be absurd, though a 
hasty consideration of the facts presented might seem to justify it. 
The fact, as first stated, however, proves that there is a vast differ- 
ence in the character of the exposure to which different portions of 
the boiler are subjected. While only 61 per cent. of the surface of 
the boiler was covered, the protection was evidently applied where 
it was most needed, The percentage of the total exposure guarded 
against was greater than the percentage of surface covered. For 
this reason, increasing the covered area by 10 per cent. cannot be 
depended upon as a means of reducing radiation losses by a like 
amount. It will reduce loss, but the amount of the reduction may 
be very much less than 10 per cent. It is for this reason, also, 
that all comparisons in this report have been based upon the 
boiler as a whole. The radiation is stated in terms of pounds of 
steam condensed per minute for the boiler experimented upon, 
rather than as pounds per minute per square foot of exposed 
surface. The latter unit would be a more general unit, but its 
use in interpreting the data under consideration would be mis- 
leading. 

Radvation and its power equivalent.—Assuming that a locomotive 
will develop a horse-power by a consumption of 26 lb. of steam 
per hour, and assuming that the steam thus consumed must be 
generated from water at 80 deg. Fah., the radiation losses already 
given may be expressed in terms of power losses of equal value. 
The practical effect of these assumptions is to define a horse- 
power as equal to the condensation under the conditions of the 
tests of 34 lb. of steam per hour, the steam having a pressure of 
150 Ib. and the water the temperature due to this pressure. Upon 
this basis the following results are obtained. They apply only to 
the boiler tested :— 

Power Lost hy Radiation. 
Horse-power equiva- 


lent to radiation 
Bare boiler— losses. 
Locomotive at rest, under conditions of test .. 12°0 


Locomotive running 28°3 miles pe 
wise under conditions of test 
Boiler lagged as in test— 
Locomotive at rest, under conditions of test .. 
Locomotive running 28°3 miles per hour and other 
wise under conditions of test .. .. .. .. 


A locomotive similar to that tested may be expected to deliver 
a maximum of 600-horse power, It is evident that if the uncovered 


r hour and other- 
os? wa 50 26 Se 


ie 4°5 


boiler were under conditions of speed, &c., which are not now 
uncommon in service, that at least 10 — cent. of the total power 
of the machine would be lost in radia 


tion from its exterior sur- 


formance may be affected by radiation. A perfest covering 
enveloping the entire external surface of the boiler would prevent 
the entire loss, Actual coverings, such as those tested, extending 
over a portion of the surface, prevent approximately 62°3 per 
cent, of the loss. It seems to be a fact, therefore, that a boiler 
protected in accord with good practice loses power when standing 
in warm weather, at the rate of 44-horse power, which amount 
will increase if the pressure of steam is increased, or the tem- 
perature of the atmosphere is reduced, or the engine is put in 
motion. 

Cost of radiation from the boiler experimented upon may be 
stated as follows :— 


Bare Boiler. 


Pounds of ¢0al per hour equivalent to radiation losses, assuming evapora- 
tion from and at 212 dey. Fah., of six pounds of water per pound 
of coal 


When standing ..... .. .. .. ‘i 60 
When running 28°3 miles perhour .. .. .. .. we ee 126 
Tons of coal per month, assuming boiler to be under steam 
standing 200 hours and running 28°3 miles per hour 
during 300 hours permonth .. .. .  .. «2 oc « 2 
Cost of radiatioa per year for the boiler tested, assuming 
the conditions of the mages paragraph, and assum- 
ing the price of coal 2 dols. perton .. .. .. dols. (00 


As locomotives are never run entirely bare, the estimated annual 
loss by radiation, of 600 dols. per engine, is higher than would be likely 
to occur on any engine in service, It is, however, a statement of 
the total loss which may occur, and as such will be useful in 
estimating the value of savings which may be effected by the appli- 
cation of coverings. It has been shown that the several coverings 
tested have an etticiency which is not far from 62°3 per cent. ‘The 
annual saving, therefore, which would be effected by the applica- 
tion of any of the coverings would be 

600 x '623 = 383°80 dols., 
the remaining 226°20 dols, still going to waste through radiation. 
The results show that anything which will increase the efficiency 
of the covering on the engine tested by 1 per cent. will result in a 
saving of 6 dols. perannum. A 2 per cent. in>rease of efficiency 
will save 12 dols., a 3 per cent. increase 18 dols., and so on. This 
holds good for the particular engine tested and for the conditions 
under which the engine was tested. 

The fact should be emphasised that the results thus far given are 
those derived from the actual experiments. These involved a 
boiler of moderate size, carrying steam pressure which is now 
regarded as low, and were conducted in the month of August. It 
should be noted, also, that the running tests involved a speed of 
less than thirty miles per hour. It is evident that other conditions, 
quite common to actual service, would operate to greatly increase 
the radiation losses described. The effect of changes in some of 
these conditions will next be considered. 

The effect of changes in speed on radiation has long been an 
open question. It has been argued that a boiler perfectly covered 
would be, to a very great extent, unaffected by surrounding air 
currents, and hence that its radiation losses would not be 
materially greater when the locomotive is at speed than when 
standing. But those who appreciate the intensity of the cooling 
currents which circulate about a locomotive when at speed, have 
been slow to accept such a view, and the tests under consideration 
confirm their position. They give a measure of the radiation 
losses, both when the locomotive is at rest and when moving at a 
uniform speed of 28°3 miles an hour, While these points are not 
sufticient to establish with accuracy the complete relationship of 
radiation and speed, an estimate of real value may be based upon 
them. Such an estimate shows that the bare boiler, when at rest, 
radiates sufficient heat to condense 6°78 1b. of steam at 1501b. 
pressure per minute, which amount is increased to 28 lb, when the 
same boiler is driven at a speed of — miles an hour. Similar 
values for the covered boiler are 3°01b, and 10°6 lb, respectively. 
Changes in atmospheric temperature.—The results recorded were 
obtained in midsummer, and all have been corrected for an atmo- 
spheric temperature of 80deg. Fah. For each 10 deg. reduction in 
atmospheric temperature below 80 deg., the radiation may be 
expected to increase 3°5 per cent. For a zero temperature the 
radiation losses recorded in this report should be increased by 
about 28 percent. For example, if, when the atmospheric tem- 
perature is 80 deg. the conditions are such as result in the conden- 
sation of 51b. of steam per minute ; when the atmospheric tem- 
perature is zero the condensation will be 
+ 5 (035 x 80) =5 4+14=6-4. 

From this it appears that very low temperatures are attended 
by radiation losses of considerable magnitude. 
Changes in steam pressure.—The experiments were conducted 
under a boiler pressure of 1501b. by gauge. With an increase of 
pressure the boiler temperature will become higher, and the radia- 
tion losses will, as a consequence, be augmented. Changes arising 
from this source, however, are not great, For each 101b. increase 
of pressure above the limit of 150]b. the radiation may be expected 
to increase by about 1°6 per cent., but this will not apply for 
pressures much above 220lb. A pressure of 2001b. will involve 
losses by radiation which are 8 per cent. greater than those making 
up the record of this report. 
Possible losses from the boiler experimented upon.—Applying the 
results expressed in the preceding paragraphs, it can be shown that 
with the boiler bare and the locomotive running at eighty miles an 
hour, under a steam pressure of 200 lb., with the atmospheric 
temperature at zero, the loss by radiation would be the equiva- 
lent of 67-horse power, while a covered boiler running under the 
same conditions of speed, pressure, and atmospheric temperature, 
would still be subject to a loss of 25-horse power. Asa locomotive 
similar to that tested may be expected to deliver a maximum of 
600-horse power, it is evident that under the extreme conditions 
just assumed, which are not at all uncommon to service, at least 
10 per cent. of the total power of the engine would be lost in 
radiation. This is for an uncovered boiler, An application of any 
of the coverings tested would reduce the loss to about 4 per cent. 
Size of Boiler,—In reviewing the facts presented in the preced- 
ing paragraphs, it will be well to keep in mind the fact that the 
boiler tested was one of moderate size. Many boilers are now 
running which present an exposed area which is at least 50 per 
cent. greater ae that presented by the boiler under test, and 
it should be evident that the losses from such large boilers will be 
greater than those disclosed by the tests under consideration. 
For boilers of the same general type the loss will probably be pro- 
portional to the exposed surface. 
Conclusions.—In view of the very strong air currents which cir- 
culate about the boiler of a locomotive at speed it is not surprising 
that the losses by radiation are large. While their value is depen- 
dent upon conditions which may vary widely, they always go on 
whenever the boiler is under steam. In this respect radiation 
losses are unlike those which occur within the engines of the loco- 
motive, since, to a considerable extent, these latter cease to 
operate whenever the throttle is closed. All of the experimental 
results and the conclusions based upon them were obtained from 
an engine of moderate size, carrying a pressure which, in the light 
of modern practice, must be considered low, and under conditions 
of summer atmosphere. The running speed, also, was not high. 
These conditions cannot be considered as in any way calculated to 
disclose large radiation losses, and yet the results are such ax will 
merit the earnest attention of all who are interested in improving 
locomotive performance. In this connection it will be well to again 
emphasise the fact that the losses which have been measured and 
which are defined in this report do not include radiation from 
saddles and cylinders, or from any portion of the locomotive ex- 
cepting the boiler itself. It may be assumed that the boiler as 
covered in each of the several tests involving covering, was as well 
rotected against radiation as is the average boiler of American 
Somniinens notwithstanding the fact that when thus covered there 
is still a loss of heat, which in money value annually represents 
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day affords. Improvement is to be found not only in im 
the yl of ~ age pyr but chiefly, 
extending the covered area of the boiler and projecti ' 
thereto.— Engineering News. Projec\ions attached 
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RECOVERY OF IRON 
STRAIN.! 
By James Muir, B.Sc, 

Ir has long been known that iron which bas been overs 
tension—that is to say, strained beyond the yield-point, 
suffers a permanent stretch— very different « 
perties from the same iron in its primitive condition, 
is said to be ‘‘ hardened ” = 
such treatment is to raise t 
of the material. 

More recently attention has been called to the fact that 
the result of tensile overstrain is to make iron assume a 
state ; so that the elastic limit instead of being raised by stretch, 
is first of all lowered, it may be, to zero.* This plasticity may 4 
shown by applying a comparatively small load to a bar of iron or 
steel which has just been overstrained by the application and 
removal of a large stretching load. When the small Toad is put on 
the bar will be found to elongate further than it would had the 
material been in its primitive state ; and aslight continued elonga- 
tion—a “‘creeping””—may occur after the small load has been 
applied. If this load be withdrawn a quite appreciable permanent 
or semi-permanent set will be found to have been produced ; a set 
which diminishes slightly, and, if small, may vanish provided time 
be allowed for backward creeping to take effect. It may also he 
shown that if the re-applied load be increased the elongation pro. 
duced will increase in a greater proportion. Thus if a stress-strain 
curve be obtained from a recently overstrained bar of iron or stee} 
it will show even for small loads a marked — away from the 
straight line, which would indicate obedience to Hooke’s law, 

It is the recovery from this semi-plastic state induced by over. 
strain to a condition of perfect or nearly perfect elasticity, with 
raised elastic limit, that is referred to in the title of the paper of 
which this is an abstract. Such recovery is known to be effected by 
mere lapse of time‘, and the object of the experiments described in 
the paper and summarised here is to show the effect of moderate 
temperature, of mechanical vibration, and of magnetic agitation on 
this slow return to the elastic state; and further to illustrate this 
recovery by means of compression tests. ne section of the paper 
deals with the phenomenon of hysterisis in the relation of extension 
to stress, which is exhibited in a marked degree by iron in the 
overstrained state. Incidentally attention is called to subsidiary 
points of interest. : : ; . 

The experiments were carried out in the Engineering Laboratory 
of Cambridge University, and were the outcome of suggestions by 
Professor Ewing. It was on his suggestion that the effect of 
moderate temperature on recovery from overstrain was tried, and 
the result of that trial led to much of the work incorporated in the 

r. 

e straining and testing were done by means of the laboratury 
50-ton testing ine, the speci employed for the most 
part being taken from steel rods lin. in diameter, of « quality 
which may be described as semi-mild. The small strains of exten- 
sion were measured by Professor Ewing’s extensometer.” 

After referring to the apparatus and the material employed, and 
describing the method of experimenting, there are first given in the 
per examples of the slow recovery of elasticity with lapse of time. 
These examples are illustrated by stress-strain curves obtained at 
succeeding intervals of time, from extensometer readings similar to 
those tabulated by Professor Ewing in his paper, referred to above, 
‘*On Measurements of Small Strains in the Testing of Materials and 
Structures.” Recovery is shown to be at first comparatively rapid ; 
but latterly very slow progress is made, and weeks or months may 
be required before an approximately perfect restoration of elasticity 
is effected. When this is brought about, the specimen may be sub- 
jected to a stress a few tons per square inch higher than that at 
which the virgin material yielded, before a yield-point is passed and 
the material once more brought into a eee state. If suffi- 
cient time be allowed to elapse after passing this second | pork gee 
an elastic state will again be assumed, and a third yield-point may 
be obtained about as far above the second yield-point as the second 
was above the first. In this way four or five yield-points may be 
obtained with the same specimen before fracture occurs. A specimen 
broken in this manner shows greate ultimate strength, but less 
ultimate elongation than would have been obtained had fracture 
been brought about in the usual fashion, that is, without allowing 
intermediate recoveries of elasticity to take place. : 
The question of recovery of elasticity under stress is next con- 
sidered in the paper, and it is shown that the process of recovery 
proceeds at practically the same rate whether the material is kept 
stressed or is allowed to rest free from load, A slight difference, 
however, is shown in the two cases, as restoration of elasticity takes 
place about the position of continued stress, . 
After this, the phenomenon of hysteresis in the relation of 
extension to stress is considered, and a closed cycle is shown, 
having features analogous to those exhibited by a magnetic 
hysteresis cycle." : 
The effect of moderate temperature on recovery from overstrain 
is next treated of, and it is shown that a slight increase in 
temperature hastens the restoration of elasticity to a remarkable 
extent. Three or four minutes at 100 deg. Cent. proved to be more 
efficient than a fortnight’s rest at the normal atmospheric tempera- 
ture. ‘The effect of various temperatures below 100 boss Cent, is 
then investigated, and so moderate a temperature as 50 deg. ent. 
is shown to have a large infl in hastening recovery from over 
strain. 
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The manner in which recovery proceeds with time when 
the specimen is kept at a constant temperature is shown in the 
per by means of curves. These curves show that at first—that 
is, before elasticity is fairly well reserved —the amount of recovery, 
measured by the diminution in the elongation produced by a maxi- 
mum load, is proportional to the square rovt of the time. For 
example, the effect produced by, say four minutes at 80 deg. 
Cent., was approximately double of that produced by one minute 
at the same temperature. ; 

By subjecting an overstrained specimen to temperatures above 
100 deg. Cent., no effect—other than the recovery from the 
temporary effect of overstrain—was found to be produced until « 
red heat was almost attained. When the specimen had been 
subjected to an annealing temperature, of course the whole effect 
of overstrain was removed, and the material assumed its virgin 
state.’ ; 
After the effect of temperature is discussed, that of mechanical 
vibration is next recorded in the paper ; and it is shown that by 


1 Communicated by Professor Ewing, F.R.S., to the Royal Society, 
February 9th, 189%. : ware “ 
2 Ewing, ‘On Certain Effects of Stress,” ‘‘ Roy. Soc. Proc.,” No. 205, 


3 Bauschinger, ‘‘Civilingenieur,” 1881, or ‘‘Mittheilungen aus dem 
Mech. Tech. Laboratorium in Miinchen.” An account of Bauschingers 
work is given in Unwin's book on “Testing of Materials of Construc- 
tion.” Ewiog, ‘On Measurements of Small Strains in the Testing of 
Materials and Structures.” “‘ Roy. Soc. Proc.,” vol. lviii., April, 185. 

4 Bauschinger, Dingler’s Journal, vol. ecxxiv., s. 5; or “ Mittheilungen 
aus dem Mech. Tech. Laboratorium in Miinchen.” Ewing, both papers 
already cited. Reference might also be made to Lord Kelvin’s discovery 
of the effect of a Sunday's rest on wires which had been subjected to 


torsional vibrations throug’ the p ding week. 

5 For description seo paper Tr cited “On Measurements of Small 
Strains, &c.,” ‘* Roy. Soc. Proc.,” vol. lviii., April, 1895. 4 
6 Ewing, ‘‘ Experimental Researches in Magnetism,” ‘Phil. Trans., 
1885; or book on “ Magnetic Induction in Iron and other Metals. 

7 See paper by Unwin “On the Yield-point of Iron and Steel, and the 
Effect of Repeated Straining and Annealing,” “Roy. Soc. Proc. 











This, then, discloses the extent to which locomotive per- 
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make, it M ye of mechanical vibration is opposite to that of 
. temperature ; recovery of elasticity 1s not hastened, 
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tion than it was ber? magnetic agitation is next described, A 
sn ag erstrained specimen was subjected to magnetic reversals 
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J means ot change whatever was detected in the elastic condi- 
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tion of the waterial ; the process of recovery seemed to be neither 
ws etarded. : , 

accelerated Or preadion experiments described in the paper, an 
: For ent, specially designed by Professor Ewing, was employed 
poapont the small compressional strains, By the aid of this 
oni nt, the semi-plasticity of recently overstrained iron was 
instrumen werved, and the effect of moderate temperature in 
readily ” elasticity was demonstrated by means of compression 
ree the ‘lowering of the compression yield-point which 
anies the raising of the tension one due to tensile over- 
prea ry also clearly shown. his lowering, however, was not 
= Ae be such as to keep the total range of elasticity for the 
pot constant ; that is, the lowering of the compression yield- 
eo pan not found to be equal to the raising of the tension one, 
ptt the characteristics of overstrained iron are con- 
Ra as illustrating Maxwell’s views on the ‘‘ Constitution of 
Soden as set forth by him in the “ Eacyclopix lia Beitannica,” 

’ 








NOTES FROM JAPAN. 
(From our owa Correspondent.) 


Recent leyislation. Some time since I had occasion to chronicle a 
session of the Japanese Diet, which, lasting as it did only nine 
minutes, broke the record of any previous Parliament as regards 
brevity. The thirteenth session of the Diet, which was prorog'ied 
on the 10th March, apparently determined to break the record for 
speed and despatch, and with that laudable object in view, it has 
been rushing Bills through at the rate of ten or a dozen, and 





are likely to figure as investors—that the foreigner can have an 
security that can be called satisfactory when ownership of land is 
forbidden to him, It is an undoubted fact that nota single Jay 


Great Northern Railway proposes to establish a line from Seattle to 
Yokohama, Hongkong, and Vladivostok, in competition with the 
t s of the Canadian Pacific Railway and the Northern Pacific 





statesman, lawyer, or man of business believes for a moment that 
the foreigner has acquired, or will acquire under the new Treaties 
as they stand, any such rights to real property as are claimed for 
him by Dr, Liaoholm and the Japan Mail. 

American locomotives and machine tools.-Your recent announce- 
ment that a number of American locomotives had been ordered for 
the Midland Railway has evoked a great deal of interest here, and 
the agents of the American houses have not failed to make the 
most of it. One thing is pretty certain, from what I know of the 
tact and enterprise of our Yankee cousins, and that is, that the 
American engines which you will get in Kogland will be an 
‘exhibition job,” and very different from the scandalous work 
which I described a short time since as having been delivered to 
one of the railways here. | notice that one of your correspondents 
recently pointed out how heavily English and Scotch builders are 
handicapped by the rigid specifications of locomotive superin- 
tendents, while American builders can in great measure frame 
their own specifications, which, with only slight modifications, are 
accepted by the railway companies. There is something to be said 
in favour of both systems ; but no comparison can be a fair one 
which does not take the difference into consideration. Here, on 
neutral ground, we see something of both. Every Government 
specification which I have seen for engines to be built in England 

unless they have been relaxed within the last year or so—con- 
tains the clause, “‘ It is imperative that each engine shall be tested 
under steam, on its own wheels ; if, therefore, no suitable gauge 
of rails exists at the contractor’s works, a short length of line 


| must be specially laid down, on which the engine can be run back- 


occasionally more, per day, On February 23th the House of Peers | 


ished off fourteen out of the twenty-two Bills set down on the 


ist, and would probably have disposed of the lot had it not been | 


for a count-out, F de 
Amendment of the Laws relating to Patents, l'rade Marks, and 
Designs, consisting of 54, 24, and 24 articles respectively, is fairly 
typical of the rest. ‘These were drafted at the Patent Bureau, 
printed, distributed, submitted to the House of Peers, nominally 
read for the first time, and referred to Committee on January 19th ; 
returned with one or two verbal alterations, read for the second 
and third time, sent to the Lower House, referred to a second 
Committee, who returned it unaltered, and finally passed on 
February 17th. 7 : RS 

Speaking generally, and espocially from the foreigners’ point of 
view, the new regulations are a great improvement upon those 
whicb preceded them, as was bound to be the case, since Japan 
had undertaken, before the revised treaties came into force, to 
join the International Union for the Protection of Industrial 
Property. ‘The fees are considerably increased, but are payable 
by annual instalments, so that an unproductive patent can be 
abandoned at any time. There is a final appeal to the Supreme 
Court against the adverse decisions of the examiners, or of the 
Bureau. Importation of patented articles is no longer forbidden, 
but manufacture must be actually commenced in Japan within 
three years from the date of grant, and must not cease for se 

yeriod of three consecutive years, unless good cause for suc 
inaction has been shown, 

Unfortunately, various important points, which had in the first 
instance been suggested privately to the Bureau and afterwards 
urged upon the second Committee, were entirely ignored, these 
being precisely the points in which the ambiguity of the former 
regulations had led to litigation which ought to have been unneces- 
sary, and proved to be disappointing. For example, Art. IL., 
Clause 4, declares that ‘‘ Articles which have been publicly known 
or used before the application for a patent are not patentable ;” 
but carefully avoids defining what constitutes ‘‘ public knowledge 
or use ;” so that the broad decision given in the Edgar case, of 
which a precis will be found in THE ENGINEER for August 19th 
last, that previous knowledge or use anywhere a day or two 
before the application for a Japanese patent is a fatal bar, appears 
still to hold good, 1 know of two subsequent cases where publi- 
cation of the details of an invention only sixteen days previously 
in the United States has been considered sufficient reason for the 
refusal of a Japanese patent, although, taking into consideration 
the dates when the mail steamers sailed, it was impossible that 
any “knowledge” could possibly have reached Japan. 

Again, as | recently pointed out when reviewing the Ahrens 
Trade Mark case, the omission of a few words in Art. II., Clause 3, 
of the old Trade Mark Regulations, left the door open 
for what appears an extremely strained and one-sided decision 
adverse to the applicant. A similar omission is to be found in the 
Designs Regulations, Now, whatever is the actual intention and 
meaning of the law, it should be so stated as to render it impos- 
sible for a patent agent of any experience to read it in one sense, 
while an examiner or judge can import into it an entirely opposite 
meaning. 

Before the session commenced it was no secret that the Budget 
would show a considerable deticit, and that there would be any 
amount of scope for ingenuity in inventing new taxes and increas- 
ing old ones. On December 8th Count Matsukata, the Minister 
for Finance, estimated the deficit at 37 million yen—say, £3,700,000 
sterling—which was probably well within the mark. But without 
adducing any special reason for it, a present of 20 million yen to 
the Emperor was voted almost unanimously ; and later on another 
Kill was carried, granting a very considerable increase in the 
Pong glee Ministers and of members of both Houses of 

he Diet. 

Almost the last Bill laid before the Diet was one to permit 
foreigners to become members of Stock Exchanges; and the 
strongest argument adduced in favour of it was that by such mem- 
bership foreigners would become better acquainted with the value 
of Japanese securities and investments, and consequently their 
unaccountable unwillingness to invest their superabundant capital 
would disappear. Commenting upon this, the Japan Mail quietly 
remarked that resident foreigners were probably already able to 
appraise the value of Japanese securities and investments at least 
as accurately as the average Japanese investor ; and that they 
would be just as likely to consign their cargoes by vessels un- 
classed at Lloyd’s, and uninsured, as they would be, under existing 
circumstances, to put their money into concerns in the manage- 
ment of which they could have no voice, and over which they 
could bave no control, 


The lund question.—As was well remarked by someone or other, 
the recent visit of Lord Charles Beresford, after the accomplish- 
ment of his commercial mission to China, came upon us like a 
weleome breath of salt sea-breeze. In an after-dinner speech at a 
—— given to him i the Japanese Oriental Association, and 
the Tokyo Chamber of © ce, before an audience of some 
j persons, chiefly Japanese, he remarked :—‘‘One or two 
“apanese have said to me, ‘I am afraid the land question will he 
Very difficult, but under the new treaties foreigners will be allowed 
i ake shares in railways or cotton mills, or other manufactures.’ 
— Yes, but you have missed one point. ty the foreigner 

- shares in railways or other enterprises that become insolvent, 
- sa only asset left is the land, where does the foreigner come 
thi oder the law he can have gray to do with it?’” Although 

1sspeech was fully reported in all the leading Japanese and foreign 
Bers hot one of them ventured to reiterate the opinion held by Dr. 

’oholm, and possibly one or two other foreigners—none of whom 





The manner in which the three Bills for the | 








wards and forwards at as high a speed as is compatible with 
safety.” 1 quote from memory. A similar clause used to be 
inserted in the specifications submitted to American makers ; but 
was it ever enforced! Not a bit of it. An agent of one of the 
American houses was superintending the delivery of some of their 
engines in Japan, at the same time that certain Eoglish engines 


were being delivered, and from curiosity put his head inside the 
fire-box of one of them. ‘‘ Why, they have had fire in here’” 
said he. ‘Of course,” replied the foreman in charge, ‘‘ else how 


could they be tested under steam’ How do you test yours’” 
‘- Oh—hum--ha—-well, you see, we have a stationary boiler for 
the job, and we pipe it up to the engine and whiz her round !” 

The recent correspondence on American machine tools in your 
columns reached us here almost as soon at second-hand through 
the American papers, where it was extensively quoted, as it did 
through Tiizk ENGINEER, and has been read with a good deal of 
interest. If THe ENGINEER had been published in Tokyo, we 
might have had something to say on the subject. For example, 
my own acquaintance with English horizontal lathes goes back as 
far as the early seventies. ‘Two of the best machines that I haveever 
seen were Seller's screwing machine and Seller's planing machine, 
as built by Sharp, Stewart and ('o., then of Manchester. A 
radical distinction between British and American tools seems to 
be that the first is built to Jast for ever, and the other with the 
idea, if not the certainty, that it will be superseded and cast 
aside in five years or so. In the two instances named American 
ingenuity and English solidity and thoroughness went hand in 
hand. There are three points in which the Americans excel us— 
the get-up of their catalogues, the promptness with which they 
can deliver, and their careful packing. There are other points in 
which they are behind us. A generation after we had adopted 
wrought iron wheels for our locomotives, they still swore by cast 
iron wheels with chilled treads. When we began to adopt cast 
steel centres with separate steel tires, they first began to go in for 
wrought iron centres. Their boiler-work is a couple of generations 
behind. I have seen a locomotive boiler which not only ‘“‘ wept,” but 
ran in streams, from almost every crown-stay, not under hydraulic 
pressure, but when simply filled up. At the commencement of 
the Japan-Chinese war, one of the arsenals wanted to purchase a 
shell-drilling machine for marine boilers, A dozen English firms 
offered satisfactory machines—one of which was approved—but 
could not undertake quick delivery. A carte blanche order was 
placed with an American house for the best machine that they 
could buy, but the only thing of the sort that they could offer 
consisted of a pair of standards coupled together by two turned 
crossbars, on which four semi-portable drilling machines, each 
driven by a separate cord from the nearest shaft handy, were 
clamped, and shifted by hand from time to time as required. There 
was absolutely no arrangement for revolving the boiler or spacing 
the holes, and the only automatic feature about the thing was the 
feed motion. 

I forget if it was in one of.your columns or elsewhere that I saw 
an appreciative notice of the employment in American boiler shops 
of pneumatic tools for caulking and chipping. That is all very 
well, but it is going too far to use them also for drifting blind or 
semi-blind holes, oval drifts being used in bad cases. If Mr. S. W. 
Johnson has occasion to carry out any repairs to the boilers of his 
new locomotives, I hope he will personally inspect any rivets that 
have to be cutout. Years ago Mr. F. W. Webb pointed out that 
boiler patch bolts were common articles of commerce, regularly 
quoted and illustrated in American catalogues. If any such thing 
as a good American boiler-drilling machine exists, | hope you may 
see your way to give us an illustration of it. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Oi tank steamer.—The Roach Shipyards have recently built a 
steel single-screw single-deck steamer for carrying 720,000 gallons 
of oil in bulk. It is 248ft. long, 40ft. beam, and 22$ft. deep, with 
1942 gross and 1243 net tonnage. The draught is 194ft. with a full 
cargo and 500 tons of coal. It has a raised forecastle and a bridge 
deck 60ft. long. The hull has a cellular bottom, which—like two 
of the cargo tanks—can be used to carry fuel oil. There are ten 
transverse bulkheads, and one longitudinal bulkhead, all heavily 
braced to withstand the cargo pressure. The main frames are 24in. 
apart. The machinery space is isolated from the cargo holds by a 
water tank compartment at each end. ‘The Atlas has a triple- 
expansion engine of 1400 indicated horse-power, with cylinders 
2lin., 34in., and 56in, diameter, and 40in. stroke. The condenser, 
with 2400 square feet of cooling surface, forms part of the back 
frames, The crank shaft is of fuid compressed steel, 1lin. diameter, 
and the four-bladed propeller is of cast iron, 11}ft. diameter. The 
two Scotch boilers—single ended 144ft. by 12}ft.—have three 
furnaces each, with Morrison’s suspended interchangeable grates. 
The working pressure is 1701b. The equipment includes a donkey 
boiler, vertical air pump, circulating pump, with bilge connections, 
feed pump, Korting injector, ash ejector, sanitary pump, fire pump, 
evaporator, and feed-water heater. There are also a steam windlass 
and capstan forward, a steam capstan aft, and a steam towing 
engine with 2in, wire cable. The electric light plant has a capacit 
of 150 lights. The tanks are connected by 10in. mains wit 
powerful duplex pumps forward and aft, of sufficient capacity to 
discharge the entire cargo in six hours, All valves are of special 
make tested to 400 Ib. oil pressure, and designed to withstand the 
action of naptha and sea water. The valve rods are run to bridges 
on the upper deck, and are operated by hand wheels. Expansion 
hatches, 3ft. high, are placed over each tank. There are two steel 
masts, 28in. diameter and 90ft. high, and one tall funnel. The sea 
speed is 114 knots, or 10} knots when towing a barge with 
900,000 gallons of oil. The vessel’s first trip was with a cargo of 
oil to Mexico, 

Murine notes.—-The shipbuilding business is looking up, quite a 
number of vessels having been ordered for West Indian and Pacific 
Ovean lines, while many steamers are being built to replace those 
acquired by the Government for transport and similar uses, The 








Railway. The Oceanic Steamship Company will have two new 
6000-ton steamers, built at the Cramp’s yards, the speed to be 
17 knots. The Pacific Mail Steamship Company will add to its 
fleet two new steamers, 550ft. long, 63ft. beam, and 40ft. deep, 
with a speed of 18 knots, These will be built at Newport News. 
The Roach and Union yards are each building two st 3 of 
10,000 tons register for the American and Hawaiian Steamship 
bape’ 430ft. long, 50ft. beam, 33}ft. deep, and 26ft. draught. 
They will have triple-expansion engines of 3000-horse power, and 
four Scotch boilers carrying 1801b. pressure. The steamers will 
have a dead-weight cargo capacity of 8500 tons, a speed of 12 knots, 
and will cost £80,000 each. For the New York and Lilf ports 
service of the Morgan Line—Southern Pacific Company—the 
Newport News yards are building four new steamers, 406ft. long, 
48ft. beam, 33%ft. deep, 4665 gross tonnage, and 2905 net tonnage. 
They wil! have triple-expansion engines 33in., 52in., and 84in. 
diameter, with 54in. stroxe, the low-pressure cylinder having two 
piston valves, and the others one poe. The valve gear is of the 
See-Marshall type, with separate excentrics for each valve ; crank 
shaft, — diameter. ‘Two steamers for the Porto Rico trade are 
being built at Toledo, on the Lakes, and will be sent down the St. 
Lawrence. They are 263ft. long, 42ft. beam, 25ft. deep, 2100 gross 
tonnage, 1200 net tonnage. The triple-expansion engines have 
cylinders 22in., 37in., and 6lin, diameter, and 36in. stroke, steam 
being supplied at 175 1b. pressure by two Scotch boilers. A speed 
of 12 knots, on 20 tons of coal per twenty-four hours, is guaranteed. 
The new coasting steamer for the Old Dominion Line is 332ft. long, 
42ft. beam, 27ft. deep, 2300 tons. The single screw is driven by a 
triple-expansion engine having cylinders 28in., 44in., and 73in. 
diameter, and 54in. stroke. Two steel colliers, of 5000 tons capacity, 
are being built at the Sparrow’s Point Works ; they are 345ft. long, 
47ft. beam, and 28ft. deep, with triple-expansion engines and €cotch 
boilers. 

Locomotives for 2000-ton truins.—Freight trains or goods trains 
weighing over 2000 tons are not uncommon in the United States, 
but are yet somewhat exceptional. The Lehigh Valley Railroad, 
however, is having engines built which are to haul regular trains 
of that weight for a distance of 180 miles, with gradients of 
1 in 250, one cf these being 37 miles long. The engines weigh 
874 tons—with 77) tons on the driving wheels, and the tenders 
weigh 20 tons empty, or 4&!, tons loaded—ro that the total weight 
moved by the engine will be 2136 tons, At present smaller and 
lighter engines take train loads of 1€00 tons, these engines having 
six coupled wheels, and a two-wheeled leading truck. The new 
engines are of the Consolidation type, having eight coupled wheels 
and a two-wheeled leading truck. Some are two-cylinder simple 
engines, and others are of the Vauclain four-cylinder type. All 
of them have long, wide fire-boxes for burning anthracite dust 
and small coal, the cab being at the juncture of boiler and fire- 
box, while a hood projecting from the top of the fire-box shelters 
the fireman, who stands on the tender, there being no footplate 
on the engine. ‘he principal dimensions of these powerful engines 
are as follows :— 





Cylinders (simple engines) oo os S00 Se. 
Cylinders (compound engiuesy .. .. 17 x 30 and 28 x 30in 
Driving wheels io in se se? ca ee 
Truck wheels eh) noe ota el ee 
Driving wheel bare 16ft. 3in 
Total wheel base .. 25ft 5in 
Boiler, diameter .. da ee ime: rok ee 
Tubes, 300; diameter aang saa eon ae 
OT ee 
ds as 4s oe ow ae ae. oa 
Width overcab .. .. .. oft. Sin. 
Height to centre of boiler Sfc. 10in. 
Height to top of smokestack .. .. 15ft. 
Wheelbase of engine and tender .. 52ft. 3in. 
Connecting-rod .. : 11ft. 14in. 
1ft. lin. 


Piston valves, diameter |. 
Heating surfac2 .. .. 
Grate area 


3000 square fect 
77 square feet 
3ft. 


Tender, wheels ‘ 
po wheel base 15ft Gin. 
on coal capacity .. 20,006 Ib. 


ee water capacity me 4500 gallons 

A factory power plant.—The Hoag factory at Newark has its own 
plant for lighting, heating, ventilating, and water supply, and is 
entirely independent of outside sources of power. A 100-horse 
power Corliss engine drives a 30-kilowatt dynamo from a jackshaft, 
while an automatic cut-off high-speed engine is belted directly tu 
a 65-kilowatt generator. Steam at 1051b. pressure is supplied by 
two tubular boilers of 100-horse power each. The machinery is 
driven from the jackshaft by belts and line shafts, but there is no 
belting from floor to floor, thus avoiding openings, which are always 
dangerous. The power for the five floors is taken from a vertical 
shaft 66ft. high, made in three sections, and running at 200 revolu- 
tions per minute. The building is lighted on the two-wire 110-volt 
system, with ceiling drop lamps, ané at night—or when the 
machinery is shut down-—the lighting current is supplied from a 
storage battery, which can supply fifty lights for seven hours. 
This is charged by a 60-volt booster, a circuit-breaker automatically 
breaking the connection when the battery is fully charged. The 
heating is by direct radiation, exhaust steam being used, and this 
is supplemented by fresh air heated. Before passing through the 
heating pipes the exhaust steam is passed through a grease 
extractor, and on its return is used for heating the feed-water. 
The fresh air is heated in a chamber and forced into the rooms, 
closets, &c., by disc fans. Water from a 342ft. well is forced by a 
Pohle air-lift to a tank 65ft. above the ground, the tank holding 
8000 gallons. The water stands at 20ft. below the ground, and 
the compressed air for the Pohle device is furnished by a belted 
compressor, whose air cylinder is 10in. by 10in. Tanks of 35.000 
gallons supply water for fire purposes, one tank of 10,000 gallons 
supplying the pipes of a sprinkler system. This tank is 
under a pressure of 801b., maintained by a locomotive type air 
compressor. The fire pump, in addition, has a capacity of 500 
gallons per minute. A recording pressure gauge is attached to 
the boiler plant. 








AssocIsTION OF TRADE ProtTECTION SocreTiEs.—The fifty-first 
annual meeting of the Association will be held at the Hotel Cecil, 
Victoria Embankment, London, on Wednesday, May 10th, 1899, 
at 10,30 o'clock a.m. precisely. 


THE New Rep Star Liner.—The berth recently vacated by the 
Japanese battleship Ashai, at the Clydebank Company’s shipyard, 
is now being occupied by the keel and cellular bottom of the first 
of the Red Star Atlantic liners, ordered some little time ago by 
the International Navigation Company, which is practically one 
with the Red Star line. When the order for two of these steamers 
—which are of the ‘‘intermediate” type, with large cargo 
capacity, good accommodation for a medium ber of p ngers, 
and fair average speed—was placed with the Clydebank Company, 
the International Company announced its intention of building 
two similar steamers in the States. It now appears, however, 
that orders for the whole four have been entrusted to the Clyde 
firm, the reason assigned by one of the officials of the owning 
company being that it was found that none of the shipyards in the 
States capable of undertaking the work could guarantee delivery 
in anything like the period required by the company, owing to the 
press of previous contracts. A large proportion of the material 
to be used in the construction of the four steamers is, however, 
being sent from America. The rudders and stern-posts for the 
first two vessels are now under way at the works of the Penn- 
—— Steel Casting Company, Chester, Pennsylvania, each of 
the rudders being in one solid casting. 
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A NEW AIR LIFT PUMP. 


AN artesian bored tube well has recently 
Myde Park Court Mansions in Knightsbridge. Water is 
pumped from this well by means of the Bacon Air Lift System, 
for which Messrs. Isler and Co. are the sole agents in Great 
Britain. The well is 10in. in internal diameter, and is bored 
to a depth of 450ft. through the London clay and various sand 
beds into the chalk and flints, which are reached at a depth 


n 


| 


the movement for a combination. They are still holding 


| consultations, and we sincerely hope that something will 
been sunk at | Tesult for the benefit of the trade. 








THE INSTITUTION OF MECHANICAL 
NGINEERS. 
Tut annual dinner of this Institution was held at the 


of 284ft. from the surface. The depth which the well Hotel Cecil on Wednesday evening, and was largely attended. 
descends into the chalk is therefore 166ft. All the upper part | Sir William H. White, K.C.B., the president, occupied the 


of the boringis lined with a 10in. internal diameter steel tube, 


chair, and there were also present the Right Hon. G. J. 


which is tightly driven 11ft. into the chalk. When the well | Goschen (First Lord of the Admiralty), Lord Charles Beres- 
was first sunk the water level was found to be 110ft. from the | ford, M.P., the Earl of Hopetoun, Sir Thomas Sutherland, 


ground, but as soon as pumping commenced it rose 5ft. and 


M.P., Sir Edward H. Carbutt, Sir George Shenton (president 


stood at 105ft., at which level it has remained. We are told | of the Legislative Council of Western Australia), Sir Low- 


that even when pumping at the rate of 8000 gallons an hour 
is being carried on the water level is unaffected. 


thian Bell, Sir A. Seale Haslam, Sir John Durston, Sir John 
Jackson, Lieutenant-(ceneral Sir Henry Brackenbury, Sir 


The Bacon air lift system is comparatively unknown in | \V. Thomas Lewis, Sir W. C. Roberts-Austen, Professor Goss 


this country, there being only one other installation at work, 
so far as we are aware. It is, 

however, extensively used in 

Germany and in the United for 
States, where it is employed ane 
successfully for procuring the ‘ema 
water supply of towns. It a 
has certainly the advantages of Pr 





simplicity and the absence of 








(of Purdue University, Lafayette, US.A.), Mr. Edward P. 
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working parts down the bore =e 


hole. Our illustration shows } os 
: , 
a diagrammatic plan of the _,/ JPeliery to | 
It f 1 Storage Tank 


Hyde Park Court plant. 

will be seen that inside the 

lining tube there are two other 

pipes, one inside the other, 

having diameters of 3in.and 5in. 
respectively. The rationale of 8 
the process of pumping is as tr 
follows :—By means of a steam Bes 





Discharge pipe. 














compressor, air is forced down 
the annular space formed 
between the Sin. and 3in. 
pipes. As the pipes are so 
arranged that they are both below the water level, the 
result of this air pressure is to make the water rise in the 
central or 3in. pipe, and this continues till the water level in 
the din. pipe has descended to the level of the bottom of this 
tube. The air then escapes up this tube, taking the water 
with it and lifting it to the desired height. The size of the 
central pipe, and the depth to which it must be taken down, 
are points which have to be carefully arranged to suit each 
particular case. It must be, for instance, of the right diameter, 
having regard to the quantity of water to be raised and the 
amount of submergence found necessary determines the air 
pressure required. If this pipe is too small, the quantity 
of water lifted will fall off, and if too large, air will be lost. 
It must also be put down to a certain depth below the level 
to which the water falls when pumping is going on. The 
machinery used in the present plant is very simple. It con- 
sists of a horizontal steam air compressor, having a diameter 
of 10in. and a stroke of 12in. With a steam pressure of 
601b., and when running at ninety revolutions, this com- 
pressor is capable of delivering air into the 5in. tube at a 
pressure of 70 lb. per square inch, and of raising 7600 gallons an 
hour to a height of some 120ft. At Hyde Park Court the water 
is first delivered into a receiving tank, whence it flows by 
gravitation into a further tank situated in another part of 
the building. When pumping first begins, the water is 
ejected with some force from the rising main, which is hence 
surrounded by a baffle. Very shortly, however, the violence 
of the discharge abates, and though slight pulsations are 
noticed, the delivery is practically continuous and regular. 
We have had an opportunity of seeing the plant at work, 
and can say that it was apparently working with all possible 
success. 








A TIN-PLATE REVIVAL. 


Tue Welsh tin-plate trade, which of late years appears to 
have existed in a perpetual succession of crises, has lately 
been making an effort to rise out of the slough of despond 
in which it has struggled helplessly for so long atime. The 
old association of the tin-plate operator having some 
months since ceased to exist, the workmen have dispersed 
themselves among a number of trade unions ; thus 2205 tin- 
plate millmen are said to have been admitted into the ranks 
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Martin, Mr. James Goodman (London), Mr. H. Wollaston 


of the Steel Smelters’ Union. Others of the workmen have | Blake, F.R.S., Mr. Joseph W. Swann, Mr. W. J. Pirrie, 
been absorbed by the Dockers’ Union, the Gasworkers and Mr. Quintin Hogg, Colonel Edmund Bainbridge, Mr. E. 


(;eneral Labourers’ Union, and the old Tin-plate Union, 


Windsor Richards, Vice-Admiral Sir Frederick Bedford, 


revived as the Tin and Sheet Millmen’s Union. Towards Mr. J. C. Burns (president of the Chamber of Shipping), 


the end of March Mr. Ben Tillett, of the Dockers’ Union, 


Rear-Admiral Arthur K. Wilson, Mr. W. H. Preece, C.B., 


addressed a meeting of employers and workmen, and pro- Captain Fiéron, Mr. Samuel W. Johnson, Major-General 
posed a return to an alliance between masters and men for J. B. Sterling, Mr. Percy G. B. Westmacott, Mr. James S. 
securing fair profits forthe first and fair wages forthe latter. As Beale, and Commander Kawashima. 


Mr. Ben Tillett’s scheme was perceived to be hard upon the 
ceiebrated plan of Mr. E. J. Smith, of Birmingham, chair- 
man of the Brass Bedstead and Metal Trades’ Alliance, it 


was decided to invite Mr. Smith himself to expound his being invisible contributors to the Navy. 


The toast of the ‘‘ Navy, Army, and Reserve Forces,” pro- 
posed by Sir Edward Carbutt, was responded to by Mr. 
Goschen, who spoke of the mechanical engineers as 
The public 


alliance scheme to them. The general features of Mr.Smith’s admired the outward forms of the ships, they saw 


organisation comprise the formation of a masters’ associa- 


their beauty, if beauty was still a characteristic of them, 


tion and a workmen’s union. Selling prices are fixed bya and he thought there was still some beauty in the lines of 


committee, and to these prices all members of the alliance the ships. 


But if there was not beauty, the public 


must adhere. The loss resulting from competition among saw the majesty and dignity and force of the ships. 


themselves is thus removed. The members of the masters’ 


Inside the ships there were other triumphs, and these were 


association engage themselves to employ only members of the triumphs of the mechanical engineer. When a layman 
the men’s union; and the men’s union undertakes not to descended into these ships he found a system of what might 
work for any master not a member of the masters’ associa- be termed fiendish complication, which was the museum 
tion. Masters and men are thus made mutually to assist of the mechanical engineer. It was he who had devised, 
instead of opposing each other. A uniform wage would be amongst other contrivances, gun mountings which were 
fixed, and all disputes settled by a Conciliation and Wages almost poetical in their symmetry. Human action had in 


Board. 


It is said that twenty trades have successfully many directions been superseded, but they could not entirely 


adopted this system. Some of the bolder spirits among the set aside brain, by which all these complicated arrangements 
tin-plate employers and men were ready to adopt the plan of had to be set in motion. For the maintenance of all this 
Mr. Smith in its entirety. On Tuesday, April 18th, a large machinery trained men, with cool brains and steady hands, 
and influentially-attended meeting of employers was held at were required. The education of the naval officer had been 
a Swansea Exchange, when a resolution was passed to the modified to a great extent by the operations of societies like 
effect ‘‘ That a tin-plate employers’ association be established this. To the mechanical engineers he looked for further im- 
for mutual protection and for control of wages.” It has been provements, but hoped that in their advance there would be 
shown that there is a preponderating opinion among simplicity as well as complexity, for he did not think that 


employers against the drastic application of coercive greater complexity 


would in a man-of-war be com- 


measures, upon which the success of Mr. Smith’s plan for patible with the duties which the officers would have to per- 
reviving the prosperity of the Welsh tin-plate trade depends. | form. 


There is, however, a strong feeling that something should be 


Lieut.-General Sir H. Brackenbury, who responded on 


done to improve, if possible, the condition of the trade. A | behalf of the Army and Reserve Forces, said that the weakest 
committee of employers has been formed in connection with spot in our defence was the arming of the ports. The toast 





—————, 

of “ Our Guests,” given by the chairman, was re lied 
Sir Thomas Sutherland, Sir George Shenton, an p to by 
Goss. Sir George Shenton alluded to the large fiela ‘lessor 
productions of the mechanical engineer which existed the 
in 


Western Australia, where the gold output j : 
rapid strides. The toast ‘ Kindred Socleties,” - ng such 
by Mr. E. Windsor Richards, and was acknowledged fret 
W. H. Preece, who said that there were 23,000 y Mr, 
members of engineering societies in this country. He ei: 
alluded to the loan of the new Mechanical Engineers’ b : 
ing for the Civil Engineers’ conference in June, The ie 
of the ‘‘ Institute of Mechanical Engineers” was pemeare ' 
Lord Charles Beresford. In the course of his remarks A, 
speaker said that as a result of his recent trip he had com : 
the conclusion that in our own Navy we were behind in ca 
employment of electricity as compared with the Japanese H 
the Americans. He had been on board American es a 
Japanese ships, and had been amazed to see how much Bane k 
was done by electricity where we used steam. He believed 
that electricity was the best motive power for many of these 
purposes, and those ships were very much cooler than 
ours. In one town in Japan he found fifty-one factories 
worked by electricity, the cost of which was five dollars 
per month r horse-power. A submarine boat had 
been invented abroad, and it had been said that the 
British fleet was doomed. For himself he had no fear of the 
submarine boat. Great difticulty arose when there was a fo 
on the surface ; the submarine boat was always in a fog. t 
submarine boat must be more or less of light scantling to 
maintain her buoyancy, and he believed that when she lot 
off an explosive at one of our unhappy ships she would blow 
herself up through not being able to stand the shock of her 
own explosion. Referring to the position of the engineers jy 
the fleet, he deprecated the writing of letters to the press 
but suggested that a Departmental Committee should be 
appointed to inquire into the whole question. For himself 
he should like to see both the Director of Naval Construction 
and the Engineer-in-Chief occupy the rank of Rear Admiral, 
He thought there were too few engineers and engine-room 
artificers on board our men-of-war. More men should be 
provided, so that each ship could do her own repairs, and so 
reduce the defects in the yearly refit. 

Sir W. White, replying to the toast, said he would not 
avail himself of the opportunity of replying to some of the 
remarks of Lord Charles Beresford, which, he thought, 
were erroneous, but hoped his lordship would read the 
presidential address which he was about to deliver to the 
Institution. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE is nothing in the surroundings of trade here to militate 
against the revival in which this district is sharing with other 
parts of the kingdom. A steady confidence is apparent in all 
departments, and demand remains in excess of supply. ‘The sheet 
iron business has to be excluded from this satisfactory category, 
but even in sheets prices are less cut than some while back. That 
sheets are not wholly excluded from the improvement is argued by 
the cessation of the agitation amongst the ironmasters for a re- 
duction in sheet rollers’ wages. This demand on the part of the 
masters, which not long ago threatened to land the whole district 
in a strike, has now quite dropped out of sight. By which is meant 
not that it has been entirely abandoned, or that the employers are 
satisfied with the state of wages as it stands, but rather that they 
are content for the present to waive their claim to reduction. Un- 
questionably it would be a huge mistake to permit a serious labour 
trouble to develop at this juncture. It might throw the whole 
revival back for months as regards this district, and could only 
result in driving orders for manufactured iron that buyers are 
eager to give out into the hands of competing districts and 
foreigners. 

Pig iron still dominates this market. And not for years past 
has its influence been so potent. Mill and forge oy rer are 
practically at the mercy of the pig iron men, and the latter know 
it. Supplies giveno sign of increasing, and here it is that the raw 
iron pe + ai have the market at their mercy. Not only local 
brands but Midland are in supply greatly less than consumers 
needs, and look in what direction consumers may, no g!eam of 
hope of better deliveries arises. Producers declare not only that 
there is no probability of an increase in the a, but that 
there are no furnaces built that could be blown in without an 
immense amount of money being expended upon them in the shape 
of overhauling their present condition and the addition of 
Cowper stoves to the plants as at present existing. Prices are 
very strong. Derbyshire forge pigs are quoted 5is, to 05s, per 
ton, and North Staffordshire and Leicestershire 523. to ‘4s. per 
ton. Lincoln forge pigs are 57s. to 58s. at stations in this district, 

Staffordshire makes of Pigs are priced at 53s. to 55s., and 58s. 
for part-mine, 603, to 62s. 6d, for ordinary all-mine, and best sorts 
70s. to 73s, per ton. Cold blast iron is 93s. to %5¢, " 

Consumers of foundry and forge hematites report much difficulty 
in getting salesmen to accept forward contracts. ‘I'he difficulty 





arises out of sellers being, in some cases, in receipt of instructions 
from principals at the furnaces to book no more orders until 
principals have been able to md more coker, ‘. 

Cokes are getting increasingly scarce and dear, and it is almost 
a favour to get the ovens to take contracts at anything like a 
figure which blast furnace owners can afford to give. Hematite 
prices are advancing beyond all precedent. For good West Coast 
forge sorts 72s. 6d. is demanded, delivered here ; for Nos. 2 and 3, 
75s.; and for No. 1, 77s. 6d. All-mine Staffordshire foundry iron 
is quoted 65s. to 70s. 64. : 

Notwithstanding the advances in American iron and steel prices, 
some American salesmen are still offering pig iron on the Birm- 
ingham Exchange at prices much below our own. For example, 
No. 4 forge Alabama so-called ‘‘ hematites ” are offered at 59s. 6d. 
delivered Birmingham, No. 3 foundry at 61s, 6d., and No. 4 
foundry at 61s. It will be seen that these prices are 10s. per ton 
below English hematites. But an explanation is needed here, on 
behalf of our own makers. They state that it is a misnomer for 
American salesmen to represent this iron as hematite. The asser- 
tion is that it is not worth so much as our bhematites by fully 10s. 
or more per ton, and that it contains both too much copper and 
too much phosphorus to make it a favourite with English iron- 
masters. These statements are probably correct. The American 
sellers, however, profess to make light of them, and boast that 
they are selling colonial steelmakers’ iron, which is superseding 
English hematites, at 15s, per ton more. 

Manufactured iron prices are not og Fagen on a week ago. 
Best bars remain at £8 10s., with 12s, 6d. on for the brand of 
Earl Dudley’s Round Oak Works, Limited, and hoops of the same 
class makers are £9 to £10 10s. according to brand. Merchant bars 
are £7 to £7 103., and common bars £6 10s. and £6 12s. 6d. up t 
£7 nominal, Hoops rolled by the unmarked iron firms are £7 a 
and tube strips, £6 15s, Good rivet iron is £8 10s., while brande 
angles are £9, #10 103., and £11 10s., according to grade. __. 
Sheet iron prices are very varied, the ruling guide in determining 
quotations being generally the state of individual makers — 
books, rather than any set figure. Sheets of 20 W.G. are priced 





on the open market at £7 7s. 6d.; 24 W.G., £7 10s. to £7 15s; 
and 27 G., £8 5s. to £8 7s, 6d. The marked bar houses quote 
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‘ ! to £10 10s.; 24G., £11 to £11 10s.; and 
sheets 100 WG ee rton, Galvanised corrugated sheets are 
27 6 in woek £11 10s, to £12 per ton, f.o.b,, in bundles, at 
qu ‘ Ge 
out ports, = seer is more excited this week than it has been 
es os time, the occasion being the rumours from America 
hy 1 fong-talked-of copper mine ‘‘ combine” has so far ad- 
por 4 that the actual formation may not improbably be announced 
vane the next few days. The reports add that the combine, if 
oreo carried through, will be the largest ever attempted. All 
— * copper mines in the United States except the Calumet 
 Fieols are alleged to be included. The mines actually speci- 
* articipating are those in the Montana and Lake Superior 
fied sadly among them being such well-known properties as Anaconda, 

i i ale, and Copper Ki Several of the leading producers 
Is io are also mentioned as concerned in the ‘‘trust.” The 
in jitaliszation will, it is alloged, be fully 400,000,000 dols., or, 
roughly speaking, £80,000, ° ket ach sk kh f 

Copper prices on the home market are quoted at date o 
writing at: _Standard, cash, £77 7s. 6d. to £77 12s, 6d.; and 
three months, £77 2s. 6d. to £77 7s. 6d. Tough cake is quoted 
firm at £79 10s, to £80, best selected at £80 to £80 10s.; and 

s £86. 
sg oa has gained currency in Wolverhampton that the 
Midland Railway Company have decided upon the erection of 
extensive wagon-building shops there, to supplement the present 
works at Derby. Very little can be gathered concerning the 
affair, but inquiries seem to somewhat establish the truth of the 
re ot, A large portion of the site of the Swan Garden Ironworks, 
Wolverhampton, of John Lysaght, Limited, which are now being 
gradually put to stand and dismantled preparatory to removing the 
works to Newport, South Wales, has, it appears, been negotiated for 
the Midland Company, and it is believed that new wagon shops are 
theintention, The site adjoins the Midland line, and itis said that 
Wolverhampton has been chosen as the most central situation in 
the Midlands, and the most accessible from all parts of the com- 
pany’s system. | , : . 

The locomotive engine works of the Great Western Railway 
Company at Wolverhampton employ, it may be stated, over 
1000 hands, and these men have just been called upon to work 
overtime, the working hours being extended from 5,30 to7 p.m. 
each day, Saturdays excepted. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester. —The “‘ booming” tendency of the market to which 
I referred last week has become decidedly more pronounced, and 
there has been a further strong general upward move that has 
gone beyond any previous advance since the present steady rise in 
rices set in, The biggest and most rapid advance has been in 
warrants, for which speculative operations are no doubt largely 
responsible ; but apartfrom this, makers have also put up their prices 
very considerably, and this may be taken to represent the more 
legitimate course of the market. ; That there is a real scarcity of 
supplies, to which I have previously made some reference in 
my notes, is evidently becoming more fully recognised. In 
fact, an actual famine of material is in some quarters pre- 
dicted as not at all improbable in the very near future. 
At any rate, the present state of the market is becoming a 
very difficult one, where consumers have to cover require- 
ments of any weight, and the outlook is certainly regarded 
very seriously by finished iron makers, who are necessarily large 
users of the lower qualities of pig iron. Some of the brands which 
are principally used in this district are either already practically 
out of the market, or only obtainable in small quantities at con- 
siderably advanced prices, and with the restricted supplies of 
ore, a scarcity of coke, the higher cost of fuel, and advanced wages, 
all contributing to increased cost of production, the tendency all 
through is certainly in a strong, hardening direction, so far as all 
descriptions of iron and steel are concerned. The upward move 
that is going on in iron and steel is also having its effect in other 
directions, and engineering firms are reporting new work coming 
forward more freely than of late, which is probably due to an 
iad to get orders placed where they have recently been held 


The Manchester Iron Change meeting on Tuesday was fully 

attended, and the further strong upward move in prices gave 
rather an excited tone to the market. For both pig and finished 
iron there were considerable inquiries ; but both makers and mer- 
chants were cautious about selling. Lancashire pig iron makers 
have practically nothing to offer, and their quotations were alto- 
gether withdrawn. Lincolnshire makers could only book small 
quantities, and for these they were obtaining advances of 1s, to 
1s, 6d. per ton over last week’s rates, No. 3 foundry, delivered 
Manchester, being now quoted 55s. 6d., with 53s, 8d. net cash 
having been got for forge qualities delivered Warrington, and 
some makers now asking a further advance of 6d., whilst 
Derbyshire foundry is almost out of the market, and the minimum 
guotation, which, however, is scarcely more than nominal, is about 
67s. net, delivered Manchester. Middlesbrough makers have raised 
their prices 2s, per ton, No. 3 foundry, delivered by rail Man- 
chester, being now quoted 59s, 4d. to 59s. 10d. For Scotch iron 
prices have been very irregular, ranging, for delivery Manchester 
docks, from about 61s, up to 62s, 6d., with ordinary foundry, 
American, quoted 57s. to 57s, 6d, 
_ For finished iron an increased inquiry is reported generally, and 
in view of the difficulty in obtaining supplies of raw material, 
makers are ~ cautious about booking beyond comparatively 
small parcels. In fact, they have in some instances declined alto- 
gether some fairly large inquiries, Where business is being enter- 
tained they are asking further advances on the list rates, £7 2s, 6d. 
up to £7 5s, being quoted for Lancashire bars, with £7 5s. for 
North Staffordshire, Sheets are very firm at £8 2s, 6d. to £8 5s., 
and in hoops, although this is the quietest season of the year, 
makers report more business offering than they are disposed to 
book, as they anticipate a further advance on list rates, which 
for the present remain exceedingly firm at £7 5s. for random to 
£7 10s, for special cut lengths delivered Manchester district, and 
2s, 6d. less for shipment. 

Prices in the steel trade show an upward tendency, but there is 
no very material quotable change. Hematites now range from 70s. 
to 72s,, less 24, for No, 3 foundry qualities ; billets, £5 2s. 6d. net 
cash ; bars, £7 10s, up to £7 15s, and £7 17s, 6d.; and steel boiler 
plates about £8 15s, delivered here. 

With the continued rise in raw material, there has been a 
further advance in manufactured metal goods, list rates for brazed 
brass tubes, brass wire, and rolled metal, having been put up 4d., 
and copper wire #d. per lb, Prices for seamless brass and copper 
tubes are unaltered, but may follow the advance at any moment. 
The revised list rates, delivered in the Manchester district, are as 
under :—Brazed brass tubes, 10d.; common rolled brass, 8}d.; 
common brass wire, 84d.; and copper wire, 10}d. per Ib. 
rye Vaughan and Son, mechanical and electrical engineers, 

est Gorton, anchester, have just converted their business into 
pe orcagee limited ae, with a capital of £50,000, the whole of 
= ich is being taken up by the former partners—who will retain 

© management as before—and the executors of the late Mr. 
Henry Vaughan, 
» a Ernest Grether and Co., of Manchester, are introducing 
y 18 country an improved apparatus for sinking bore-holes— 
The 8 patent—which has proved very successful on the Continent. 
th 1s apparatus presents some novel features in deep-well boring, 
ot forme y noticeable being an elastic medium between the boring 
i and the beams, and also between the connecting-rod and the 
Hae with the object of reventing the breakage of rods, which 
“ts Tequent cause of trouble in ordinary boring tackle. A special 
Cleansing arrangement is also introduced for the purpose of keeping 





the chisel or drill perfectly clean and clear. It is claimed that 
with this new apparatus bore-holes, not only of perfectly uniform 
dimensions, but of greater depth, can be obtained at less expense 
and in considerably less time than with the boring systems at pre- 
sent in use, 

The other day, at the works of the Atlas Engineering Company, 
Levenshulme, Manchester, | was shown several improvements in 
machine tools which they are introducing, one or two of which 
are deserving of notice. Amongst these was an improved wheel- 
cutting machine for wheels up to 10ft, and 12ft. diameter, and 
up to 4in. pitch. One of the chief features of this new machine 
is an arrangement for dividing automatically by means of a notched 
wheel, which takes the place of dividing by hand. A latch fits in 
the notch and is automatically withdrawn, which has the effect of 
turning a coarse threaded screw, which screws up the friction 
wheel actuating the dividing mechanism, he notched 
wheel, having only one notch, cannot divide inaccurately, 
as the latch cannot go in before one revolution has been 
completed, An ingenious arrangement has also been introduced 
in the driving gear for planing machines, which is adaptable to the 
angle of belts, without the intervention of the ordinary clumsy 
forged strap forks. This arrangement consists of a square frame 
bracket adjustable about the centre of the driving shaft. This 
bracket, in addition to supporting the shaft, carries the belt forks, 
which are actuated by a new trap motion which shifts one belt 
before the other operates. I may add that the firm has just com- 
pleted a considerable extension of their works, and a special 
feature of the company’s large new machine shop is that all the 
plant with which it has been equipped consists of tools of their 
own manufacture. 

A rather quieter tone is reported in the coal trade as regards 
the better qualities, supplies of which are here and there begin- 
ning to overtake requirements for house-fire consumption. So far, 
however, as other descriptions of round coal are concerned, there 
is no easing off whatever in requirements for iron making, steam, 
and general manufacturing purposes, and collieries continue 
pressed to keep up with deliveries to their customers. Prices are 
exceedingly strong, the tendency being to harden where contracts 
are offered for long forward delivery, and on current sales good 
qualities of steam and forge coals remain firm at about 9s. at the 
pit. Engine classes of fuel, as reported last week, are rather more 
plentiful in the market, this probably being due to large quantities of 
stock now being filled up ; but there is still no excess of supplies on 
the market, the position being rather that collieries are better able to 
keep up with deliveries to their customers ; and prices are exceed- 
ingly firm at the full list rates which have been ruling since the 
last advance, common slack averaging 5s. 3d. to 5s. 6d.; medium, 
5s. 9d. to 6s.; best, 6s, 6d. to 6s. 9d. at the pit. 

The shipping trade is more active, with considerable inquiries, 
not only for common round coal for steam purposes, but also for 
engine fuel for export. Prices, however, do not move up to any 
material extent, ordinary steam coal delivered Garston docks being 
still readily obtainable at 9s. 6d. to 10s.; with about 10s. to 10s, 6d. 
quoted for delivery High Level, Liverpool, or Manchester Ship 
Canal, 

The principal locomotive fuel contracts have nuw been settled 
at the full advance of 1s. 6d. over last year’s prices, representing 
2s. 3d. per ton above the rates of a couple of years back, the 
respective contract prices being 5s, 9d. per ton at the pit in 1897 ; 
6s. 6d. in 1898, and 8s, for this year’s contracts. The Lancashire 
colliery owners are taking up an equally strong position with 
regard to the gas coal contracts, and a largely-attended meeting 
of the newly-formed Lancashire and Cheshire Gas Coal Sales 
Association was held on Tuesday in Manchester, when very satis- 
factory reports were presented from the various districts with 
regard to the firm attitude of collieries in connection with tenders 
that are being sent out for the gas coal contracts, Although the 
proceedings were private and no information was obtainable 
officially as to any actual decision arrived at, we are informed that 
the general understanding was that in no case should contracts for 
gas coal for the ensuing season be entertained, except at a mini- 
mum advance of ls, 6d. over last year’s prices, many of the 
colliery representatives being strongly in favour of holding out for 
advances of 2s, per ton. At present no actually definite 
prices can be quoted, but it would seem probable that for ordinary 
gas coals most of the collieries will quote about 8s. 3d. to 8s. 9d., 
whilst for best Arley gas coals contract prices may possibly be as 
high as 10s, per ton at the pit. 

Coke maintains a strong tone, with a hardening tendency, and a 
rivate meeting of manufacturers was held in Manchester on 
‘uesday to consider prices. 

The demand of the engine winders for a reduction of their 
working hours to eight sg day threatens to cause some trouble in 
the Lancashire coal trade. The colliery proprietors are strongly 
opposed to any such concession, as it would seriously interfere 
with the working arrangements of their pits, and at a numerously 
attended meeting held in Manchester on Tuesday it was unani- 
mously decided that ‘‘the application for a reduction of working 
hours of engine winders to eight per day cannot be entertained, 
and that each coalowner shall meet his own engine winders.” 
From inquiries made amongst representatives of some of the 
principal collieries it would seem, however, that although there is 
a determination not to give way in the hours question, many of 
the coalowners are not disinclinded to grant some advance in 
wages, and no doubt the clause in the resolution that they 
should individually meet their own engine winders is introduced 
to open the way for some compromise in this direction, The 
meeting was eventually adjourned, with the object of receiving 
reports and the results of the interviews which the respective 
colliery owners have with their men. 

Barrow.—The hematite market is very active and excited, and 
business is increasing in bulk every day, while prices are hardening. 
During the week business has been done in hematite warrants at 
from 58s. 104d. to 61s. 1d., and are now at 60s. 8d. net cash 
sellers, 60s, 7d. buyers. Makers are quoting 60s. to 62s. per ton 
net f.o.b., for mixed Bessemer numbers, and are very firm and 
also very fully sold forward. There has been an increase in stocks 
of 9322 tons this week, and stocks now stand at 221,669 tons, or 
an increase of 45,690 tons since the beginning of the year. Forty- 
three furnaces are in blast, as compared with 41 in the correspond- 
ing week of last year. It is confidently expected that a growing 
demand will assert itself for hematite pig iron, and that makers 
will not be able to cope with it. 

fron ore is very strong in tone, and business is still of a very 
pressing character. Good native sorts fetch 14s. per ton net at 
mines. Spanish ores are at about 16s, per ton at West Coast ports, 
and are very largely used. 

Steel makers report a very active inquiry for shipbuilding 
material, rails, hoops, billets, wire, tram rails, merchant steel 
and heavy and light steel castings. Heavy rails are at £5 2s, 6d. 
per ton, and heavy steel plates are at £7 2s. 6d. per ton. Orders 
are very largely held, and the mills are all very busily employed. 
Prospects are decidedly good, and a long spell of brisk trade is 
promised. 

Shipbuilders and marine engineers have a plethora of orders on 
hand, and no effort is being made at the moment to increase 
builders’ responsibilities, Every department is actively employed, 
and new departments are being created on every hand ; the building 
yard of Vickers, Sons, and Maxim is being largely extended. 

Death has removed this week two well-known gentlemen in this 
district connected with the local iron and steel trades, Mr. EH. G. 
Tosh, general manager of the North Lonsdale Iron and Steel Com- 

ny, at the age of 52 years, after a brief illness, and Mr. Joseph 

‘ooke, late of the firm of Cooke and Swinnerton, steel wire makers, 
Sheffield and Barrow, at the age of 59 years. Mr. Tosh was 
manager of North Lonsdale Iron and Steel Company since its forma- 
tion in 1872, and Mr. Cooke retired from business some time ago ; 
the works at Barrow he held with his partner were transferred to 
the Barrow Steel Company. 

The coal and coke Same are very brisk, but the demand is so 





great that supplies are getting small, and prices are advancing. 

Shipping is comparatively quiet. The exports of pig iron during 
last week from West Coast ports represented 9710 tons, and of 
steel 6343 tons, as compared with 7916 tons of pig iron and 13,762 
tons of steel in the corresponding week of last year, an increase of 
1794 tons of pig iron, and a decrease of 7419 tons of steel. The 
total shipments this year to date are 143,136 tons of pig iron and 
150,115 tons of steel, as compared with 158,094 tons of pig iron and 
178,042 tons of steel in the corresponding period of last year, 
0 Nie a decrease of 14,958 tons of pig iron and 27,927 tons of 
stee 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


BusINEss in the Yorkshire coal trade continues very strong, 
with increased confidence in future prospects. For the first time 
for many years the pits are making as a rule six days a week. In 
nearly every direction customers are pressing for supplies, and no 
stocks are visible at the pitheads. For house coal the demand has 
been exceptionally brisk, merchants’ stocks having been lowered 
by the continued cold and damp weather. London has been a’ 
particularly heavy customer, and even yet buyers are pressing for 
supplies. The bulk of the output is already sold forward at full 
rates, and better prices are easily obtained by owners who have 
coal available for prompt delivery—a somewhat remarkable 
feature at this season of the year, when summer is s0 
close at hand. Best Silkstones fetch 10s. 6d. to lls. 6d. 
per ton ; ordinary, from 83, 6d. per ton; Barnsley house, 10s. to 
10s, 6d. per ton; seconds, from 8s, per ton. The improvement 
already noted in steam coal continues, most of the collieries being 
pressed to make heavier deliveries, Business is certain to get still 
brisker, as the demands of the iron trade and of the railway 
companies are even more than maintaircd, and the opening of the 
export season adds to the congestion of orders. For the Humber 
ports the demand is in excess of last year at this \ime, and 
Barnsley hards are making up to 10s. per ton at the pits on all 
coal in the open market, cortracts having been made at a good deal 
under that figure. Seconds arefrom 7s.6d.perton. The busy season 
for gas coal is now at an end, but prices continue stiff, 9s. to 10s, per 
ton being readily obtainable. In engine fuel nuts are easily sold 
at from 6s. 9d. to 8s. per ton ; screened slack, from 5s. 6d. per ton ; 
pit slack, from 3s. 6d. per ton. The strike in Belgium is helping 
to make the home coal trade brisker, as everybody is pretty well 
sold. Fully two-fifths of the output is sold forward, so that those 
who want coal badly, and have to buy in the open market, will 
have to pay stiffly for it. There is also a great scarcity of 
coke, and quotations can scarcely be given, the values varying so 
greatly. 

In the heavy branches all plant and machinery is running full 
time, the difficulty being to make Geliveries as required. The 
result is excessive pressure on makers of most classes of material, 
and a further upward trending in prices. Quotations in Sheffield 
for West Coast and East Coast hematites, Lincolnshire and Derby- 
shire foundry irons and bars and sheets, have all advanced. There 
is a ‘“‘ boom” going on in pig iron, and the prices given one day do 
not hold good long enough to warrant a list of quotations. This 
city is sharing in the abnormal demand which prevails generally 
for iron for foundry purposes. In the steel trades manufacturers 
of B and Si steels are full of work, and have had to, 
raise their quotations, For Bessemer billets and slabs the 
minimum price is now £6 10s. per ton for guaranteed temper. 
Other qualities realise as much as £7. Siemens steel still ranges 
from £7 up to £11 per ton. Railway and similar material is 
responsible for a very heavy consumption of these steels, and the 
demand is certain to last for a considerable time, with the 
prospect of an advance in quotations on future orders. 

In the lighter trades reports vary considerably. In the silver- 
plating and cutlery departments, although the year opened with 
fair prospects, there has been rather less doing since then. Several 
of the manufacturers complain, however, that they cannot get 
sufficient hands in one or two departments, and that this draw- 
back, which they attribute to the diminution of apprentices by 
the union, prevents them being as busy as they might be in other 
directions. The tendency in the silver-plating, as well as in the 
cutlery trades, is for the work to be gathered up into the hands 
of the large manufacturers, the smaller producers being more 
especially handicapped in the large export orders. Some rather 
important work has recently been placed with a leading local firm 
for Asia, several of our Indian princes having recently developed 
a liking for Sheffield sterling silver and silver plate in its most 
sumptuous forms. 

A significant feature of local trade is the increase of charges of 
the rolling mill. Managers have reduced discounts from 35 to 
30 per cent., the reason for the advance in prices being the dear- 
ness of fuel and increases in other directions, 

The death is announced this week of Mr. John Henry Burrows, 
the principal of the South Yorkshire Ironworks, Coleridge-road, 
Attercliffe, the large establishment founded by his father—the 
late Mr. S. H. Burrows. Mr. Burrows, who was fifty-four years of 
age, died suddenly last Sunday from failure of the heart. 
Although he took no active part in public affairs, deceased was 
well-known and kindly respected for his generous character in 
aiding working institutions and necessitous cases, 











NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE present has been a somewhat exciting week in the pig iron 
market on account of the rapid upward movement in warrants, 
and particularly in Scotch warrants, but unfortunately this excite- 
ment has interfered a good deal with legitimate trade, as it has 
made everything so uncertain that both sellers and buyers have 
been timid, the former fearing to operate, because they may sell 
too soon, and the latter because they do not believe in the 
genuine character of the advances, which are almost solely due to 
speculation, and they think that by waiting a little they may be 
able to purchase again on more reasonable terms than have been 
ruling this week. Makers have very little iron available for sale, 
as they have disposed of most of what they will produce next 
month. What the speculators want is prompt iron, and of that 
the producers can only supply small quantities, so that they are 
not making much profit out of the present inflated state of affairs. 
They could sell for forward delivery, but consumers do not want 
to buy much for delivery ahead. 

The current ‘‘ boom” has been created, it is said, by London 
speculators in Scotch warrants, who have been lifting considerable 
quantities of pig iron which they have bought, and the Glasgow 
“bears” have had to deliver. They have, therefore, found it 
impossible to resist the rise. It is stated that the London people 
who are operating are very wealthy, and that they have a y 
under their control two-thirds of the Scotch warrant iron in the 
public stores—200,000 out of 306,000 tons. They are practically 
regulating the prices now, and as a result of their operations there 
have been some heavy advances ; in fact, on Monday 2s. ld. was 
added to the quotation for Scotch warrants, while between the 
beginning of last week and Wednesday this week 5s. 14d. was the 
extent of the advance, and Cleveland warrants went up 
3s. 54d., the prices on the latter day being the highest that have 
ruled since 1890. The London “bulls” have had an excellent 
opportunity to force up prices, and they have taken full advantage 
of it. Everything is in their favour, and they have a good ground- 
work on which to base their operations. The time of the year 
helps them, the stocks of pig iron in makers’ hands are almost ex- 
hausted, iron is scarce, and shipments are unprecedented, while 
the production falls short of requirements, and cannot readily be 
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increased, for even if there were furnaces ready, there are not 
adequate supplies of fuel for more than are at present alight. 

It is unfortunate for the maker of pig iron in this crisis that the 
supply of coke is so short; there is, in fact, something approachii 
a famine in regard to it, and this when very greatly increas 
quantities are wanted for the Continent. Both from Belgium and 
Germany inquiries for coke are very numerous, but not a tithe of 
the tonnage of coke required can be furnished. A German order 
for 15,000 tons of coke was sent to this district a few days ago, 
but the merchant entrusted with it could not get more than 2500 
tons. Coke prices have risen to figures that have not been known 
for many years, and where makers of pig iron have had to buy for 
prompt delivery they have had to pay 19s. or 20s. per ton delivered, 
while regular contracts could not be placed under 17s, 9d., this 
being 4s. re ton more than was taken at one time last year. 

The general quotation for No, 3 Cleveland G.M.B, pig iron has 
been raised to 51s. per ton for prompt delivery, this being 2s. 6d. 
per ton more than the figure ruling in the early part of last week, 
and makers have had no difficulty in getting it after Tuesday, see- 
ing that warrants were higher than that, no less than 5ls. 44d. 
cash being offered for Cleveland warrants. No.1 has been raised 
h2s. 6d.; No. 4 foundry, to 50s.; and grey forge, to 49s.; while 
there are practically no prices for mottled and white, these 
qualities being nearly unobtainable. The most sanguine did not 
expect this month to see No. 3 above 50s., indeed they would have 
been well content if they had realised it before the close of May. 
Hematite pig iron is even scarcer than Cleveland pigs, but the 
competition of the West Coast makers keeps the prices from advanc- 
ing so quickly. Producers of Middlesbrough hematite pig iron 
are now asking 62s. per ton for mixed numbers, their last week’s 
quotation being 60s. 6d. There were plenty of buyers in the 
middle of this week at 61s. and 61s. 6d., but sellers would not 
entertain these prices. Rubio ore is stationary in price, being un- 
moved by the increased value of the pig iron, but the demand is 
moderate, the stocks at the works considerable, and freights rather 
tend downward. Consumers thus are able to buy average Rubio 
at 15s. 3d. per ton delivered at the wharves on Tees or Tyne. 

This month’s shipments of pig iron from the Cleveland district 
are exceedingly satisfactory ; in fact, they are almost, if not quite, 
unprecedented. On Monday alone nearly 110,000 tons were ex- 
ported, and the month’s exports are 20 per cent. above those of 
April, 1897, which was a year of record shipments, All the 
wharves and docks are employed to their utmost capacity. Upto 
the 26th inst., 114,426 tons had been shipped, as compared with 
84,862 tons last month, and 89,502 tons in April, 1898, to same 
date. There is avery heavy increase in deliveries to Germany. 
Stock has been pretty freely drawn out of the public stores to 
meet the increased requirements. On the 26th Connals held 
150,114 tons of Cleveland pig iron, a decrease for the month of 
2-86 tons, Of hematite pig iron 26,508 tons were held, decrease 
for month 2900. 

The manufactured iron and steel industries have been unaffected 
by the rush which has unsettled the pig iron trade, and business 
may be described as quiet, there being very few new orders offer- 
ing, but that does not cause the producers to ease their quotations, 
for they have plenty of orders already tooked for the next half- 
year. Steel ship plates are firm at £7 2s. 6d.; steel ship angles at 
£6 15s.; iron ship plates at £6 17s. 6d.; iron ship angles at 
£6 7s. 6d.; packing iron at £5 10s.; steel sheets (single) at £8 5s.; 
common iron bars at £6 7s. 6d., all less 24 per cent. f.o.t. Manu- 
facturers do not see their way to ask more, for they are now 
quoting pretty nearly as much as the trade can stand, and to ask 
higher rates would turn business away. There can be no question 
that the high _— that have been quoted for materials have 
forced shipbuilders to advance their prices so much for new vessels 
that owners will not give out more orders save under exceptional 
circumstances, more especially as they cannot get better freights 
to make up for the increased cost. The improvement in the steel 
rail trade is maintained, and some good orders have recently been 
—— Heavy steel rails are now quoted at £5 2s. 6d. net at 
works, 

The North-Eastern Railway Company are asking for tenders for 
the construction of the new railways which they are about to lay 
down on the north bank of the Tees, between Stockton and 
Haverton Hill, and which, it is expected, will cpen up that district 
for the construction of works similar to those on the south bank. 

The coal trade is very active ; in fact, it may fairly be said that 
there is a ‘‘ boom” in coal, the demand is greater than the supply, 
and prices are going up very rapidly, especially for steam coals. 
Not only is the local demand greater, but the shipping require- 
ments have shown a wonderful increase, partly because of the 
miners’ strike in Belgium, and still more is expected to be needed 
when the Baltic is fully open. Best steam coal has been raised to 
13s, and 13s. 6d. f.o.b., and steam smalls have gone up to 8s. 6d., 
which not so long ago was the price that was being accepted for 
best, Gas coals are sold at 9s. to 9s. 6d. per ton f.o.b, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE bas been an extremely active business in the course of 
the week in the Glasgow pig iron market. A very large amount 
of iron has changed ok wg and prices have risen to an extent 
quite unusual in so short a time. Towards the end of last week 
a strong demand set in for warrants, and as it continued day after 
day, with prices advancing, operators who had over-sold their 
accounts took fright and came in as large purchasers. This 
brought in in turn a number of orders from consumers, and the 
result was an exceedingly strong and excited market. 

Business has been done during the week in Scotch warrants 
from 55s, 3d. to 593, 6d. cash, and up to 59s. 8d. one month ; 
CleveJand iron has sold from 48s, 6d. to 51s, 3d. cash, and 51s.:74d. 
ene month; transactions have taken place in Cumberland 
hematite from 58s. 104d. to 60s. 1ld. cash, and 61s, 2d. one 
month, 

From these rates some reaction has naturally occurred, but 
there is still a great deal of strength in the market. Of course 
the upward movement has been largely speculative, but the 
market is supported by the excellent reports which come from all 
quarters as to the state of trade. 

Since last report an additional furnace has been placed on the 
manufacture of ordinary pig iron, and there are now 35 producing 
ordinary, 42 hematite, and 6 basic iron, the total of 83 thus blow- 
ing: in Scotland comparing with 82 in the past week, and 80 in the 
corresponding week of last year. 

The prices of Scotch-made hematite have been advancing in 
sympathy with the warrant market, and merchants now quote 
64s, per ton, delivered in railway trucks at the steel works. The 
consumption of hematite pig iron is steady ; but there has not 
been of late any marked increase in the demand, and the rise in 
price.is purely due to the condition of the warrant market. 

There has been a gradual increase in the output of ordinary pig 
iron, but some brands are difficult to obtain. Brokers have 
refrained from quoting Calder iron, and some other brands have 
occasionally dropped out of the market for a few days. The belief 
is, that at present the current output is practically going 
altogether into use. The stock in the Glasgow warrant stores 
was reduced in the past week by 395 tons. Makers’ prices are 
al] higher, as follow:—Govan and Monkland, Carnbroe and 
Wishaw, f.o.b. at Glasgow, Nos. 1, 60s.; Nos. 3, 58s. 6d.; Clyde, 
No, 1, 64s.; No. 3, 59s.; Gartsherrie and Calder, Nos. 1, x 
Nos. 3, 60s.; Summerlee, No. 1, 67s, 6d.; No. 3, 68s. 6d.; Colt- 
ness, No, 1, 68s. 6d.; No. 3, 60s. ; Glengarnock at Ardrossan, 
No. 1, 63s.; No. 3, 58s.; Dalmellington at Ayr, No. 1, 60s.; No. 3, 
58s.; Eglinton at Ardrossan, No. 1, 60s.; No. 3, 58s.; Carron at 
Grangemouth, No. 1, 648.; No, 3, 59s.; Shotts at Leith, No. 1, 
64s.; No. 3, 60s, per ton. 

The shipments of pig iron from Scottish ports in the past week 





have amounted to 7019 tons compared with 5180in the correspond- 
ing week, There was shipped to Canada 194 tons, India 70, 
France 20, Italy 625, Germany 955, Russia 400, Holland 82, Bel- 
gium 60, Spain and Portugal 45, China and Japan 660, other 
countries 115 ; the coastwise shipments being 3838, compared with 
2511 in the corresponding week of last year. 

‘Lhe finished iron trade is well employed, the works being kept 
busy, and the steel works are also very active. There has not 
been, however, any special inquiry, and prices are the same as 
those last quoted. Should the present advance in pig iron be 
maintained, however, it may become necessary soon for makers 
of finished iron and steel to advance their prices. Ironfounders, 
engineers, pipemakers, &c., are all very busy, and there is no lack 
of employment in any branch of the trade. 

There is a marked improvement in the tone of the coal market 
this week. Inquiries for shipment to the Baltic are reported to 
have increased in a marked degree, and the strike of miners in 
Belgium has also produced a favourable effect on the coal 
market. The shipments, so far, are about the average, but an early 
increase is considered probable. The better qualities of household 
coal are firmer in price, but other qualities are rather easier, the 
output having more than kept pace with the demand. Main coal 
is quoted f.o.b. at Glasgow, 93. to 9s. 3d.; splint, 9s, 3d. to 9s. 6d. ; 
steam, 10s. to 10s. 3d.; ell, 103. 3d. to 10s, 9d. per ton. The 
miners are everywhere working steadily, and there is a very large 
consumption of coals for manufacturing purposes, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Coat is not quite in such brisk demand as it has been, inquiry 
for large steam slackening a little, and house coal entering upon 
a quieter season. With regard to steam coal this may be but a 
temporary dulness, due in greater part to non-arrival of tonnage, 
and this is borne out by Saturday and Monday’s clearances at 
Cardiff. 

I note that Port Talbot is gradually coming into prominence, 
and soon promises to figure. This, of course, will affect ether 
Welsh ports to some extent. At Swansea this week it was stated 
that an arrangement had been brought about between Miss Talbot 
and the Rio Tinto Company, by which two-thirds of the traffic 
usually received via Swansea would be diverted to Port Talbot. 
This is regarded as equal to the loss of £1000 a year to the former 

rt. 

“. the Forest of Dean coalfield there is a fair degree of 
prosperity at present. The Welsh coal miners’ strike was a boon 
to that district, and I hear that the good influence still exists in 
degree. The present market value is 6d. per ton higher than it 
has been for years. The anthracite district promises also to be 
progressive. It may be slow, like the combustion, but forcible. It 
has been decided by the Great Mountain Colliery Company to sink 
another pit near Tumble station. The directors of one of the 
oldest and largest of Welsh coal companies, namely, Locketts, have 
just issued their annual report. The profits, including a balance 
of £7224 16s. from the preceding year, amount to £11,161 13s, Sd. 
The directors recommend a dividend of 6 per cent. on preference, 
and of 4 per cent. on ordinary shares be declared, and that the 
sum of £4000 be placed to a reserve fund, leaving a balance of 
£161 13s, 8d. to be carried forward to the next account. Con- 
sidering the late strike, this shows that the shareholders are 
amongst the most fortunate. 

The Great Western Colliery Company accounts up to December, 
1898, show the net profits for the year to have been £10,359 15s, 5d. 
To this is added £1018 13s. 2d. from previous year. The direc- 
tors recommend a dividend at the rate of 24 on ordinary B shares, 
The output of coal for the year was 413,648 tons, as against 
720,926 tons the previous year. Another result of the strike. 

On ’Change Cardiff mid-week closing prices in coal were as 
follows:—Best steam, 13s. to 13s. 3d.; best seconds, 12s, to 12s, 3d. ; 
ordinary seconds, lls. 6d. to lls. 9d.; drys, lls. to lls. 6d.; 
special small coal, 8s. 9d. to 93.; best, 7s, to 7s. 3d.; inferior, 
6s. 9d. to 7s. Best Monmouthshire semi-bituminous, lls. to 
lls. 6d., seconds, 10s. to 103. 6d., Cardiff shipment. House coal, 
13s. to 14s.; No. 3 Rhondda, 12s. 6d. to 13s.; brush, 11s. to 
lls. 3d.; small, 103. to 10s. 3d.; No. 2 Rhondda, 93. 9d. to 10s, 3d.; 
through, 8s. 6d. to 8s, 9d.; small, 7s. 

Swansea prices: Anthracite, 13s. to 14s.; seconds, lls, to 
lls. 6d.; ordinary, 9s. 6d. to 10s.; small rubbly culm, 5s. 9d. to 
6s.; steam, 11s. 6d. to 13s; seconds, 10s, to 11s.; bankers, 8s, 3d. 
to 8s. 6d.; small, 7s. 3d. to 7s. 6d. Bituminous: No. 3 Rhondda, 
12s, to 13s.; No. 2 Rhondda, 10s. to 1ls.; through, 8s. 9d. to 
9s, 6d.; small, 7s. 9d. to 83. 3d. Patent fuel, 12s. 6d. to 13s., strong 
demand ; Cardiff prices, 13s, 9d. to 14s. Coke values maintained. 
Cardiff prices, furnace, 16s. to 16s. 6d.; foundry, 19s. to 24s. 
Swansea prices, 15s, 6d. to 16s. 6d., furnace ; foundry, 19s, to 21s, 
There is a full inquiry for all brands, and arrangements for in- 
creased make can be seen in many quarters, 

Pitwood has shown an upward movement, and prices are better, 
14s, 6d. to 15s. It may interest foreign exporters to learn that 
one of the leading coal firms is now advertising for over 1100 tons 
pitwood and cogwood weekly for seven months. 

Pig iron has been coming in very freely, and amongst the im- 

rters of the week have been the Dowlais Iron Company, from 
Middlesbrough. Large quantities have also been received at various 
works, from Ayr, Whitehaven, Grimsby, and Workington. Swan- 
sea imported close upon 1000 tons, 

I am glad to state that the difficulty with the steel workers at 
Dowlais, in the matter of rejected payment for bars, has been 
settled amicably. 

During the past week the pig iron market has been excited, and 
this has increased during the last few days, Scotch has advanced 
4s, 6d. per ton ; Middlesbrough, 2s, 10d.; and hematite, 2s, 84d. 
On ’Change this week at Swansea, this was attributed to large 
speculative buyers having come on the market assisted by heavy 
deliveries, This has been followed by large reduction of stock, 
and thus good future business is regarded as certain. In 
harmony with the advance in pig, finished iron and steel prices were 
sensibly affected. On ‘Change this week it was even suggested 
that tin bars would see £5. I give the latest prices, iron and steel, 
Swansea :— 

Pig iron, Glasgow warrants, 58s. 114d., 593, 6d., 59s. 24d., 
59s, 6d., 59s, 4d. cash buyers. Middlesbrough No, 3, 51s. 3d., 
and’ 51s. 14d. prompt, other numbers in proportion. Hematite 
warrants, 61s. 3d., 603. 104d., 60s. 11d. for mixed numbers f.o.b. 
Cumberland, according to brand. Welsh bars, £6 15s. to £7; 
angles at usual extras ; sheets, iron and steel, £7 lis. to£8. Steel 
rails, heavy, £5 to £5 2s, 6d.; light, £5 10s. to £6 f.o.t.; sleepers, 
angles, channels, &c., according to specification. Bessemer steel : 
Tin-plate bars, £4 15s. to £417s, 6d. Siemens, £4 17s. 6d. to £5, 
all delivered in the district, net cash. Tin-plates, Bessemer steel 
cokes, lls, 9d. to 12s: Siemens coke, 12s, to 12s, 3d.; ternes, per 
double box, 20s. to 24s. 6d.; best charcoal, 12s, 6d. to 14s, 6d. 
Finished black age £8 15s. per ton ; Canadas, £8 to £8 2s, 6d. 


per ton f.o.t. Big sheets for galvanising, 6 by 3 by 30 gauge, £10 
r ton. Block tin, £115 17s, 6d. to £116 10s. Copper: Chili 
rs, £77. Spelter, £2810s, Lead, £1410s. Silver, 283d, 


Iron ores: Tafna, 14s,; Rubio, 14s. 6d. 

This week the first steel plate was laid at Pembroke Dockyard 
of the cruiser Drake, stated to be the biggest in the world. 

The tin-plate works only turned out 46,538 boxes last week, 
twenty less mills being at work, but now that the difficulty at 
Pontardawe has been adjusted, this will soon be made up. Ship- 
ments last week totalled 50,968 boxes, and present stocks consist 
of 203,706 boxes. There has been an upset at the Foxhole, and 
the sheet-mill men’s notice at the Upper Forest and Worcester 
Works will terminate on Saturday next, but I hear that no diffi- 
culty is expected in the matter. The recent advance in prices for 
black steel stamping sheets, the second in a fortnight, may be 





expected to affect the trade favourably. Large 

rr coming rad prominence, At senna there Pray 

eight mills constructed to turn out large sheets and iti : 

being constantly made, ~~ Additions ary 
One good feature in the tin-plate trade must be noticed the j 

creased number of countries to which shipments are being mad ad 
The Employers’ Association is progressing well, * 
At Barry al! mills are in full work, 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


THE position of the iron industry shows no material ¢ 
upon the week, all branches of the pan and Bal ciel per 
being in very active employment ; order books are full, and before 
one set can be completed others come rapidly to hand, oa 

There is much complaining on the part of manufacturers of th 
difficulty in obtaining the rolled material from the mills which 
are crowded with orders, and have more to do than they can pr 
get through, although the rise in production amounts to 10 
cent, against last year. = 

The terms of delivery are very long ; for finished iron four to 
five months are asked. Exports are pretty heavy, the Silesian 
works being particularly anxious to maintain a good foreign trade 
because they are somewhat dependent on foreign demand when 
the iron business is less brisk than it is now. Present convention 
list rates for Silesia and Poland are M. 167°50 to 170 pt 
while finished bars for export are quoted M. 150 p.t. fre 
at works. Very few large sales have been effected lately 
as nearly the total output of the rolling mills up to third quarter 
of present year has already been disposed of. On the Silesian pi 
iron market basic and foundry pig are in specially active request, 
There is much strength shown in plates sal thdle, and increasi 
stiffness is felt in the prices for girders, which are in particular] 
strong request for Russia ; the same may be told of hoops, although 
the production of this article in Russia has been increasing strongly 
since last year, 

The Rhenish-Westphalian iron industry is even more animated 
than the Silesian market. Raw iron is extremely firm, and the 
a and sheet business continues in a state of unusual briskness, 

he latest advance in prices is that agreed on by the Rhenish. 
Westphalian hoop convention, according to which the basis price 
for hoops is now M. 155 p.t., free Dortmund and Cologne; this is 
about M. 5 p.t. more than what is asked by the Silesian and 
Central German mills. For Siegerland thin sheets demand is ip- 
creasing from day to day, and as the mills are all engaged to their 
fullest capacity and have very good prospects for improving 
activity in the future, makers contemplate a further rise in 
quotations, While some weeks ago M, 160 to 163 p.t. was asked, 
sheets are now sold at M. 165 p.t., and the mills refuse to take 
less, Rivet iron is very well called for, total production till far 
into the fourth quarter of present year having been sold; M, 178 
to 180 p.t. is the basis price. Drawn wire is also showing much 
more life than formerly, and seems stiff in quotation, M. 133 p.t. 
being the price fixed by the convention. The union of wire-wove 
articles manufacturers have made known that, owing to the high 
prices of raw materials, a further reduction of 5 per cent, in 
rebate for some special sorts of wire-wove articles had been found 
necessary, 

List quotations in Rheinland-Westphalia for raw and manu- 
factured iron per ton at works are as under :— 

German foundry pig, No. 1, M. 74; No. 3, M. 70; white fore pig, 
M. 60 to 62; basic, M. 62; Bessemer, M. 70; Spiegeleisen, M. 69 ; 
merchants’ bars, M. 155 to 170, according to quality ; angles, 
M. 145; girders, M. 121 to 128 ; sheets, M. 170; the same in basic, 
M. 160; heavy plates for boiler-making purposes, M. 200; the same 
in basic, M. 170; Siemens-Martin plates, M. 157°50; Bessemer 
rails, M. 120; light section rails, M. 115, 

Within the last two years a good number of wagon factories 
have been built in Germany. Of those built twenty years ago, 
only very few are still in operation. Fifteen years ago there were 
about twelve wagon shops in Germany, but since then their 
number has been rapidly increasing, and at present there are 
about twenty-five wagon shops in Germany. The number of 
wagons built last year was much higher than in any of the 
preceding years, owing to improvements in the general railway 
traffic on the Prussian State Railways, and to an increasing demand 
from Russia, the few wagon factories there being unable to cover 
the inland demand. Lately, however, Belgian, French, and also 
German iron masters have been building a number of wagon 
factories in Russia. 

Compared to what it was a few months back, the position of the 
Austro-Hungarian iron market now may be called healthy and 
firm. General briskness and a spirit of enterprise are still want- 
ing, it is true, but there is evidently an improvement in the de- 
mand for most articles. Especially the finished iron works and the 
locomotive and machine factories report themselves well supplied 
with fresh orders, 

In France and in Belgium demand is very strong on the iron 
markets, and as the prices for raw materials have again met with 
an advance, the quotations for most sorts of finished iron are, like- 
wise, expected to be raised shortly. 

On the 17th inst., the National Union of Colliers proclaimed 
a general strike for the four coal districts of Belgium, The 
Charleroi union of colliers had at first resolved to strike on the 
Ist of May. The demand is 20 per cent, advance in wages, On 
the 21st of April the number of strikers in the Mons district was 
2000, in the district du Centre 9000. The number of strikers in 
the Charleroi district rises considerably, having reached the num- 
ber of 18,000 on the 20th April. At most pits work is still being 
carried on, though very moderately ; quietness prevails. Some 
ironworks are reported to contemplate the blowing out of their 
blast-furnaces if the strike should not terminate soon. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

SreaM coal: Large in fair request, prices firm ; small a little 
easier. House coal keeps quiet, tonnage being scarce. Steel and 
iron works fully employed, prices firm and advancing. ‘Tin and 
copper both advancing in price, Exports for week ending April 
22nd were:—Coal: Foreign, 65,615 tons; coastwise, 16,616. 
Imports for week ending “April 25th were: Iron ore, 9528 tons ; 
pig iron, 2500 tons ; spiegel, 550 tons ; scrap, 225 tons ; pitwood, 
4597 loads ; 1 cargo deals, 

Coal: Best steam, 11s, 3d. to 11s. 6d.; seconds, 10s, 6d.; house 
coal, best, 12s, 6d., dock screenings, 8s. 6d. to 8s. 9d.; colliery 
small, 7s, 3d. to 7s. 6d.; smiths’ coal, 8s, to 8s, 6d. Pi 
Scotch warrants, 59s. 24d.; hematite warrants, 60s. 7d., 
Cumberland ; Middlesbrough No, 3, 51s, 3d. prompt; Middles- 
brough hematite, 61s. Iron ore: Rubio, 14s, bd ; Tafna, 13s, 3d. 
to13s. 6d. Steel: Rails, heavy sections, £5 to £5 2s. 6d.; light 
do., £5 10s, to £6 f.0.b.; Bessemer steel tin-plate bars, £4 15s. to 
£4 17s. 6d.; Siemens steel tin-plate bars, £4 17s. 6d. to £#, all 
delivered in the district, cash. Tin-plates: Bessemer steel, coke; 


11s. 9d. to 12s,; Siemens, coke finish, 12s, to 12s, 3d. Pitwood, 
15s. London Exchange telegram: Copper, £77 10s, Straits tin, 
£115 17s, 6d. Freights, firmer. 








THE Motor Car Comretition.—The Liverpool Self-propelled 
Traffic Association—the local centre of the Automobile C ub—will 
on the Ist of May issue forms of entry for the heavy vehicle trials, 
which are to take place at the end of July. These ma, 
obtained from the Honorary Secretary, Mr, E, Shrapnell Smith. 
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INEERING NOTES FROM 
ENGI'SOUTH AFRICA. 
(From our own pip nti - 

oe uring the past few weeks a 

es Nes ~ ; the “ demand for mining 
lare be on the Witwatersrand, and some very 
mac a4 for deep level plant have lately been 
big gt How important this source of engi- 

sae oe activity in South Africa ismay be gathered 
ft en the fact that the Rand Mines, Limited, the 
thief of the deep-level enterprises, has at present 
3500 stamps at work, but expects within five 
rears to have 12,000 dropping. Deep-level ven- 
tures are at work in all directions, and as in 
early all cases the results obtained in develop- 
coent work are of the most satisfactory kind, 
jd will be no difficulty in obtaining the requi- 
site capital for mechanical equipment. — 

[have before drawn attention to the increased 
use which has of late been made of compressed 
air in the working of the Transvaal mines. This 
js primarily the result of a wider employment 
of machine rock-drills ; but side by side with this 
tendency there has sprung up a tendency to 
utilise compressed air for underground haulage, 
winding, and pumping. | It is the statement of 
a very competent authority that a proper modern 
deep-level gold-mining plant of 200 stamps will 
require a compressor capacity for 100 drills. 
It should, therefore, be worth the while of 
English builders of air-compressors to study the 
peculiar requirements of Witwatersrand mining in 
this direction more than they have hitherto done. 

A rather interesting railway accident took 
lace the other day on the main line of the 
Netherlands Railway Company. An engine 
weighing 46 tons, of the heaviest and latest type 
used on the system, was travelling at a speed of 
between 40 and 43 miles per hour, when it left 
the rails and toppled over the parapet ofa bridge 
into a gulley ae. The only explanation of 
the affair is that the speed was excessive, the 
highest rate of travelling on the Netherlands 
Compauy’s system being under 30 miles an hour. 
The gauge is 3ft. 6in., as is usual throughout 
South Africa, but 30 miles an hour is frequently 
exceeded on the Cape and Natal railways. How- 
ever, the accident does not seem encouraging for 
those people who consider that much faster trains 
could be run in South Africa without deserting 
the existing gauge. At present the ‘‘ express” 
trains between Capetown and Johannesburg cover 
the distance of about a thousand miles at the in- 
clusive rate of under 20 miles an hour. However, 
there are many long stoppages. It may be men- 
tioned that both the rolling stock and the per- 
manent way material of the Netherlands line 
are of German manufacture. 








STEEL BOILER TUBES. 

Our contemporary, the American Engineer and 
Ruilroad Journal, for this month publishes some 
interesting remarks on the relative value of steel 
and iron boiler tubes. One of the most serious 
drawbacks, it says, to the use of steel tubes was 
originally the difficulty of welding when necessary 
to piece the ends after removal! from a boiler. 
This was eliminated by the production of a 
material low in carbon, but there still remains 
the persistent leakage at the flue sheet after a 
short period of service, A letter written by Mr. 
William H. Lewis, master mechanic of the Morris 
and Essex division of the Delaware, Lackawanna, 
and Western Railway, is given. In it Mr. Lewis 
says that from 1885 to 1894 he used steel tubes 
for the locomotives on his division, with the result 
that they worked all right for a few months after 
being put in, and then began to give trouble. They 
lost their original soft quality and would toughen 
in a way similar to rubber, ‘“‘so much so that 
when rolled again ing 4 follow the tool around, 
and do not tighten in the sheet enough to make 
a good joint.” Their use has therefore been dis- 
continued. Mr, Lewis says that in his opinion 
steel tubes are more suitable for marine than for 
locomotive work, owing to expansion and con- 
traction, ‘‘ Fires,” he says, ‘‘in ocean steamers 
are drawn perhaps twice a month on an average, 
whereas in locomotives they have a chance to ex- 
pand and contract about five or six times a day.” 
This defect may or may not be done away with 
by careful attention being given to its chemical 
composition, Clearly, however, the fact of the 
failure of steel tubes to remain tight is something 
to which the makers of such tubes should give 
most careful attention. It is difficult to say why, 
under certain conditions, iron pipes should remain 
ight while steel tubes leak, for the coefficient of 
expansion of steel and iron per degree Fah. are 
precisely the same, ‘‘The serious problems,” 
says our contemporary, ‘‘are the prevention of 
pitting and the trouble in securing tight joints 
under the severe conditions of locomotive boiler 
service, which are entirely different from those 
of marine practice, one of the greatest differences 
being in the water and its effect upon the metal.’ 








TRADE AND Business ANNOUNCEMENTS. — 

Messrs, Vaughan and Son have converted their 
business into a limited liability company. This 
arrangement being made solely for family reasons, 
there will be no shares offered for public sub- 
scription, the whole being taken up by the 
former partners (who will retain the management, 
as before) and the executors of the late Mr. 
Henry Vaughan. 
__ NaVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the 
Admiralty.—Staff engineers: S. Rawling, to the 
Pembroke, as overseer at Fairfield Works, and 
Wilson and Co., and Clyde district ; W. Milton, 
to the Pembroke for the Ariadne. Chief engi- 
hers : J . D. Rees, to the Isis; R. W. Toman, to 
the Vivid, for the Thames; G. T. J. Ludlow, to 
the Duke of Wellington, for the Naiad. Engi- 
neers: W. H. Pratt, to the Duke of Wellington, 
or the Crescent, and for recommissioning ; P. 
R. 'T, Brown, to the Diadem. Acting engineer : 
T, J. Morgan, to the Galatea. Assistant engi- 
neers: W,. J. Steil, to the Crescent ; P. A. Sander- 
Son, temporary, to the Colossus ; B, F. Freeman 
(probationary), and A. Gavey, to the Royal 
Sovereign, for recommissioning ; L. R. Croisdale, 
E. D. Sydenham, and J. A. Watts, to the Royal 
Sovereign. Probationary assistant engineers: J, 
¥, Bell and W, H, Mew, to the Crescent. 





THE PATENT JOURNAL. 
Condensed from “The Itustrated Oficial Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


18th April, 1899. 


7742. Governors for Marine Enoings, W. Evans, 
Swansea. 

7743. Device for SHARPENING Razors, W. T. Pye, 
Cambridge. 

7744. ACETYLENE Gas Generator, W. R. Ledward, 
Pentrich, near Derby. 

1 ae Licut, A. Hanlon and T. A. Woods, 


Belfast. 

7746. Bricks, J. Kay, J. Lobley, and H. Bunkall, 
Summerseat, Lancs. 

7747. Boon Lock Crain, W. Turnbull, Southwick, 
Sunderland. 

7748. Tires, W. T. Ellis, Glasgow. 

7749. ACETYLENE Gas, R. Miller and W. G. Beveridge, 
Glasgow. 

7750. Cizat, P. Warlow, Manchester. 

7751. CarRyIne Fiims, F. Mackenzie and G. Wishart, 
Glasgow. 

7752. Stop Motion for YAaRN-TWisTING MACHINES, J. 
Dopont, Bradford. 

7753. APPLIANCES for ApvERTIsING, W. R. Meikle, 
Glasgow. 

7754. Smoke Consumer and Fue. Economiser, P. 
Myles, Stalybridge. 

7755. Coverinc Bars, J. Marr, P. Phorson, and The 
Sunderland Forge and Engineering Company, Ltd., 
Newcastle-on-Tyne. 

7756. Dynamos, Sir W. Arrol and T. B. Murray, Glas- 





gow. 

7757. COUNTERACTING ViBRATION, H. Nevill, South- 
ampton. 

7758. Furnaces for VotaTiLisinc Orgs, W. W. Fyfe, 
London. 

7759. Decoratinc Woop, G. F. Assinder.—(W. Topp, 
United States.) 

7760. Rerricgratinc CuambBers and Sarsgs, T. Hall, 
Sheffield. 

7761. TELEGRAPHIC TRANSMITTING INSTRUMENTS, J. 
Gardner, Manchester. 

7762. Steam Borters, O. Howl and W. J. Tranter, 
Birmingham. 

7763. Loom Werring Mecuanism, D. J. MacDonald, 
Glasgow. 

7764. AERATING Beveraces, W. A. and C. O. Jones, 
Manchester. 

7765. TirEs, L. Cox, Birmingham. 

7766. Mera, Corner and Bripie Houper, W. Simp- 
son, Glasgow. 

7767. a for Carco Barrens, G. R. Brac2, Liver- 
DOOL. 

7768. Srancu:ons for Catrie Firrines, G. R. Brace, 
Liverpool. 

7769. SEvr-acTinc Muss, J. Hargreaves, Manchester. 

7770. T1mg-TaBLE DistrisuTinG Biocks, E. Breslauer, 
London. 

7771. Carty Mupevarps jor Bicycies, A. Reed, 
Sheffield. 

7772. SELF-PROPELLED J. R. Hewett, 
London. 

7773. SINGLE BEAT Watcues, H. Ganney, Old Charl- 
ton, Kent. 

7774. Guarp for Parintinc Macuings, E. H. Deans, 
London. 

7775. Taps and Vatves, 8S. and 8. W. Roberts, 
London. 

7776. Evecrric Licur Fittines, B. M. Drake and J. 
M. Gorham, London. 

7777. Suips’ Lirg-savinc Apparatus, M. H. Bowden, 
London. 

7778. Uritistnc Wave Motion, C. 8. Snell, Saltash, 
Cornwall. 

7779. Propucine Inpico, G. W. Johnson.—(Kalle and 
Co., Germany.) 

7730. OpERATION Box, F. W. Anderton and C. H. Huish, 
London. 

7781. Cyctinc Skirts for Lapres, D. M. Atkirs, 
London. 

7782. SHoe Horn, A. E. Hare, Birmingham. 


VEHICLEs, 


77838. Gymnastic Apparatus, J. and A. Happel, 
London. 

7784. Supptyinc Water, I. Borni and E. Kamp, 
London. 


7785. ELectric Time Swircn, A. B. Webber, Leyton- 
stone. 

7786. Rims for Wueers of Bicycies, R. I. Roman, 
London. 

7787. Tires for Wueris of Venicies, C. Degrange, 
London. 

7788. Frames for Moron Tricycies, B. Loutzky, 
London. 

7739. Mrxinc Piaster, H. H. Lake.—(Sackett Wall 
Board Company, United States.) 

7790. Purirication of Gasgous Bopigs, A. L. Lion, 
London. 

7791. WuEeE xs, J. A. Mays, London. 

7792. Face Guarp for Use of Borrusrs, J. T. Miller, 
London 

7798. CatcHinc Figs, F. Pinchbeck and C. Giles, 
London. 

7794. Fire-ticaTinc Device, W. G. H. Salmond, 
London. 

7795. DETACHABLE CycLE CHAIN WHEELS, F. Easom, 
London. 

7796. Trees for Boots, J. Lucking.—(@. Pabst, Ger- 


—— 

7797. ButLpinc Materiats, V. Lorenz, London. 

7798. Tires, T. Seechausen, London. 

7799. AuToMaTIc VENDING Apparatus, W. Northorpe 
and F. W. O. Smith, London. 

7800. ELectric Cut-out, H. G. Calthrop.—(C. F. Peebles, 
Orange Free State ) 

7801. Macuine for Pressinc Bricks, R. T. Hughes, 
London. 

7802. Apparatus for Cuttina Grass, F. M. McLarty, 
London. 

7803. Motor, A. J. Boult.—(L. Corvisier, France.) 

7804. AUTOMATIC RE-STARTING MECHANISM for Looms, 
H. H. Lake.—(Universal Loom Company, United 
States.) 

7805. Enornes, W. P. Thompson.—(The Victoria Fahr- 
rad Werke vorm. Frankenburger and Ottenstein A. G., 
Germany.) 

7806. Pies, F. Holberg, London. 

7807. Evastic Warr. Tires, J. Klapka, London. 

7808. Device for Prorgectine Cyciss, A. R. Denbigh, 
Liverpool. 

7809. Tgacuino the Art of ArRostaTion, T. Fritsch, 
Liverpool. 

7810. Water Gavoxs, J. A. and S. Fletcher, 
London. 

7811. Macuingery for Puantine Potatogs, G. Zahl, 
London. 

7812. O1tine Apparatus, A. Friedmann, London. 


14th April, 1899. 
7818. paenmnente Ba.iast Tus, H. Harrison, Liver- 


pool. 

7814 Breakine Evxecrric Circuits, J. 8. Richardson, 
Birmingham. 

7815. Winpow Fasteners, P. R. J. Willis.—(F. J. 
Lowery and F. EB. Billings, United States.) 

7816. Brakes for Rattway Carriaces, W. Allan, 
Glasgow. 

7317. Looms, W. Slater, jun., and W. Slater, sen., 
Manchester. 

7818. ae Sream Suipz, J. D. Young, Liver- 


pool. 

a, eee LatuEs, E. Parkinson, Brad- 
ord. 

7820. DRawinc Drucort Pixs, E. Bagley, G. Smith, 
and F, Wells, Birmingham. 





7821. be oo E. Bagley, G. Smith, and F. Wells, Bir- 


mingham. 

7822. Stegve Links, H. T. How and E. J. F. Ummen, 
Birminghan. 

7823. INTERNAL ComBUSTION Enorngs, C. T. B. Sangster, 
Birmingham. 

7824. Jornts of Tusinc, H du Cros, jun, and C. T. B. 
Sangster, Birmingham. 

7825. Macuines for Corxtne Bort.zs, T. N. Cretney, 
Barnsley. 

7826. TREATING Preces of Raw Hing, J. T. McQuinn, 
Manchester. 

7827. Couptines, T. Hilton and J. 8. Hulton, Man- 
chester. 

7828. ReGuLaTinG the Fiow of Gasgs, W. M. Jackson, 
Manchester. 

7829. Baos, Bibby and Baron, Ltd., and J. Duerden, 
Manchester. 

7830. Cieansinc Tosacco Pirg Stems, F. Vine, Hove, 


Sussex. 

7831. Brproom Cuamper Caan, W. Coathupe, 
London. 

78382. Mou.ti-cotoun Printinc Macuings, J. A. 
Gledhill, J. D. McVean, J. H. G. Treston, and G. C. 
Challenger, Rochdale. 

7833. Soap, W. H. Holland, Liverpool. 

7834. Bearinos for CounTersuarts, J. Wrigley, Man- 
chester. 

7835. aaa, Sream Hardill, 

‘ax. 

7836. WATER - PRESSURE FLUSH CISTERN, J. A. Reid, 
Glasgow. 

7887. TELEGRAPH Form, E Menyhert and G. Mahler, 
London. 

7888. Fasteners for Sizzve Links, C. H. Owen, 
London. 

7839. MecuanicaL Kickinc Lapy, J. Johnson, Ton-y- 
Pandy, Rhondda Valley, South Wales. 

7840. THe AsteRo1p Bicycle WHEEL, R. Hutchinson, 
Sheffield. 

7841. ImmepIaTE Sitent Fiusn Cistern, J. A. Reid, 
Glasgow. 

7°42. Cycigs, H. Cooper, Bristol. 

7843, Sewrnc Macuines, D. Nadel and H. Herzberg, 
Berlin. 

7844. Testinc O11, D. D. Brown, South Whiteinch, 
near Glasgow. 

7845. Conpuctinc Trarric on STEEP GrapiEnts, A. 
W. Blacklock, Gateshead. 

7846. Apparatus for Spinninc Cotton, J. Seed, 
Preston. 

7847. Stgam GENERATOR, A. W. Cooper and J. 8. Greig, 
Dundee. 

7848. Lusricatinc Cranks, G. Woertge, Cologne, Ger- 
many. 

7849. Sink, J. Merrill, Sheffield. 

7850. Muzzix for Horsgs, W., W.8., and 8. T. Hunter, 
Bristol. 

7851. Cabs Cuips for Haucacg, 8. and H. Turner, 
Sheffield. 

7852. Fireproor Sargs, W. H. Holway, Bristol. 

7858. HorsgsHor Naius, H. Griffith and J. Green, 
London. 

7854. Mup-cuarp for Cycuxs. A. F. Crawford, Alloa. 

7855. Hmociosin, J. J. N. Weimann.—(§. Mar- 
cussen, Denmark.) 

7856. CoIn-FREED Apparatus for 
Gramopuonss, B. G. Royal, London. 

7857. Men’s Waite Suirts, W. Auld, G iw. 

7858. ATTACHABLE LiInEN Button Hovgs, T. Kennard- 
Aldous, London. 

7859. Rees, P. R. J. Willis —{J. H. Stanton, United 
States.) 

7860. BREECH-LOADING ORDNANCE, P. M. Justice.— 
(F. J. Haeseler, United States.) 

7861. Soor Recrtvers for Cuimneys, J. J. Dansard, 
London. 

7862. Gas, A. E. Hodder and J. B. G. Lester, 
London. 


Enoines, J. 


CONTROLLING 


on. 

7863. E.ectric INCANDESCENT Lamps, F. M. F. Cazin, 
London. 

7864. SURVEYING W. *F. Stanley, 

mdon. 

7865. Tappet Setter, J. C. Mewburn.—{(J. P. McKeown, 
South African Republic.) 

7866. Removinc Frisprous MaTERIALs 
Currents, 8. C. Davidson, London. 
7867. Benzoic Acip, Aktien-Gesellschaft fiir Theer- 

und Erdél-Industrie and G. Kraemer, London. 

7868. ANTHRACENE, Aktien-Gesellschaft fiir Theer- 
und Erdél-Industrie and G. Kraemer, London. 

7869. INDIGO-WHITE PREPARATION, O. Imray.—{The 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

7870. Hypravutic Motor Enorng, V. Arneri, London. 

7871. CycLe Brakes, P. J. Parmiter, London. 

7872. IncrgasinG the Pressure of Steam in ENGINEs, 
F. A. Spangenberg, London. 

7873. Steam Encings, H. E. Newton.—(C. C. Worthing- 
ton, United States.) 

7874. Vatve for BEER-ENGINE NozzLEs, W. Oliver, 
London. 

7875. WATER-HEATING Apparatus for Bats, W. 
Foértsch, London. 

7876. —— Drivinc Mecuanism, M. Honnicke, 

mdon. 

7877. ACETYLENE-GENERATING Apparatus, C. Demuth, 
London. 

7878..Lime Biocks and Ore Briquerrss, H. Rensing, 
London. 

7879. PRoPELLING Boats, C. W. Thompson, Liverpool. 

7880. Mow1ne and ReEarinc Macuinss, W. Birtwisle, 
Liverpool. 

7881. CivgemaTocRAPH CAMERAS, H. G. Sadgrove and 
J. Hall-Wright, Birmingham. 

7882. Ain PRopELLERs, Verity's, Limited, and L. J. 
Steele, Birmingham. 

7883. ELECTRICALLY-PROPELLED VEHICLES, W. H. 
Wheatley.—{D. G. Stoughton, Unitéd States.) 

7884. AnTisEPpTic CaBinets, C. A. Bradley, London. 

7885. Braxkrs for Bicycirs, &., E. J. C. Manico, 
London. 

7886. Propucine Extecrric Sparks, H. H. Lake.— 
(A, R. Shattuck, United States.) 

7887. ExecrricaL Perrcussive Apparatus, 8. R. 
Skellorn, London. 

7888. DygEmnc Corton Fasrics, F. I. Horrocks, Man- 
chester. 

7889. Routine Suegt Mera, J. F. Golding, London. 

7890. LocomotivE TenpER Covuptines, 8. J. Meeker, 
London. 

7891. VaporisEers, T. A. Mack, London. 

7892. ELectricat Batrerigs, E, W. Jungner, London. 

7893. Repuctne Pic Iron into “ Bessemer” STERL, L. 
Pezezolka, London. 

7894. Cycig Racks, H. L. Wilcox, London. 

7895. WireLESs TELEGRAPHIC APPARATUS, 
England, London. 

7896. Winpows, R. Pinnock. — (A. H. Pinnock, 
Jamaica ) 

7897. BREAKING CoKg, 8. Oustalet, London. 

7898. Curgtts, E. W. Peery, London. 

7899. Door Hotprrs and Cuecks, O. Beck, London. 

7900. Suips’ CompassEs, W. Thomas, London. 

7901. Teapots, W. J. Gibson and J. A. Hall, London. 

7902. Hot-arrk FirE-BRIDGES, O. Thost, London. 

7903. WasHinc Faprics, B. Thies, London. 

7904. Brake for VeniciEs, H. Briet, London. 

7905. TRANSMITTING MovEMENT from One Suart to 
AnoTHER, A. Robert, London. 

7906. BREECH-BLOCKS for BREECH-LOADING Guns, G. C. 
Marks.- (7. S. B. Brindley, Japan.) 


INSTRUMENTS, 


from AIR 


W. H. 


15th April, 1899. 

7907. Canopy Carriers for Bepsteaps, F. W. Lygo, 
Birmingham. 

7908. BRarpinc Macaings, M. B. Ryan.—(W. J. Wilson, 
United Stutes.) 

7909. SwivEL Put_ey-HoupErs, M. B. Ryan, London. 

7910. Decreastnc BAtioonina in ING-SPINNING 
Macuings, E. Jacques, Middleton, near Man- 


chester. 
7911 Srgam and Water Moror, J. Kynaston, London. 





7912. Securine the Exps of Boor Lacgs, P. Turner, 
Ipswic’ 

7918. Rest Brake and Tires for Bicycies, J. C. 
Lavery, Belfast. 

7914. Lactnc Fastener, M. R. Weir, Kingston-on- 


ames. 

7915. Borris, G. F. Priestley, Lond 2n. 

7916. O1. Excines, H. Campbell, Halifax. 

7917. Connections for Water cicsets, T. Robinson, 
Rochdale. 

7918. Coprgk Banps and Srrips, W. E. Heys.—(Z. 
Dumovlin, France.) 

7919. ARNESS Morions of Weavixc Looms, E. 
Hollingworth._(H. Wyman, Un‘ted States.) 

7920. InksTanD, R. Marsden, Manchester. 

7921. CAPLINS for Wire Ropgs, G. Corbett, Wolver- 


pton. 

7922. Mitx Cans, F. J. Littleton, Bristol. 

7923. DetercEent, I. Goldinger and W. R. Boctland, 
Manchester. 

7924. Evectric Dynamos, J. Atkinson, Marple, near 
Stockport. 

7925. P amd Giosgs, H. Stenz and J. J. Weyer, 

mdon. 

7926. SELF-acTING Mugs, J. E. Liley and L. Hirst, 
Huddersfield. 

7927. Evecrric Coytact Makers and Breakers, E. 
Perks, Coventry. 

7928. Motor Wuexts, E. Perks, Coventry. 

7929, Fert for Trivets and Top-Bars, R. Rowbotham, 
Manchester. 

7930. SINGLE-rTRIGGER DovUBLE-BARREL Guns, H. 
Greener, Birmingham. 

7981. APPARATUS for SrgERING TorPEDogs, C. Bullock, 
Brighton. 

7932. Cooxine Stanps, R. Parry and T. Roberts, 
Holyhead. 

7988. Merattic Boxes, H. Lyon and J. D. Talbot- 
Crosbie, Glasgow. 

7934. VaLves for Gas Exnausters, A. B. Brown, Glas- 


gow. 
7935. ExpPLosion Enatyes, 8. Rolfe and F. Hornby, 
Teddington. 
7986. Cycies, F. and W.H. Hardwick, and N. Melland, 
Manchester. 
7937. MetHop of Fitinc Documents, 8S. G. Browne, 
ondon. 
7938. O1nrmENT, J. C. Stevenson, Liverpool. 
79389. Loose Puttey for Drivinc Suarrs, J. E. R. 
hadt, Glasgow. 
7940. Prope.iers, J. Taylor, Manchester. 
7941. Apparatus for Sprnninc Yarn, J. Walker, Man- 
chester. 
7942. Finpixe Postion of an Hertzian Wave TRANS- 
mitrer, C. J. Evans, E. Wilson, and H. Godsal, 
mdon. 
7943. WIRELESS TELEGRAPHIC APPARATUS, S. G. Brown, 
urbemouth. 
7944. Bats Cuairs, J. Stone, jun., London. 
7945. CycLes, W. Henshall and C. W. Whitter, Bir- 


~——. 

7946. Tittinc Barrgers, W. Lancaster and J. Crook, 
London. 

7947. RaIL-secuRING Ties, C. Weise and G. Nalder, 


mdon. 
7948. TRANSMITTING Rotary Motion, A. H. C. Laute, 
London. 
7949. naam Fiat Sreves, A. H. C. Laute, 
mn 


on. 

7950. MretHop of Curtnac Woopy Casks, J. H. West, 
London. 

7951. Ruier, F. H. W. Fisher, London. 

7952. Hgat-DIsTRIBUTING APPARATUS, J. Langridge, 
London. 

7953, CoIN-FREED Mecuanism, A. G. Brookes.—{L. Sell, 
Germany.) 

7954. Bett AtracHMEnT, E. C. Worns, London. 

7955. Stone Currers’ Maut, J. A. Tulloch and J. G. 
Harris, Liverpool. 

7956. CIGARETTES and CicarRETTE Howipers, W. L. 
Cotton, Liverpool. 

7957. CLASSIFYING Fiour, A. J. Boult.—(4. Agneni, 
Italy.) 

7958. INSUBMERGIBLE VESSELS, A. J. Boult.—(Z. Dolone, 
France.) 

7959. Sack Hotper, F. Howard and Eastwood and 
Co., Ltd., London. 

7920. Cicar and CicareTre Houper, J. W. Stevenson, 
London. 

7961. Caps and Covupiines for Prpss, G. F. Griffin, 
London. 

7962. Brusx for CLEANING Bortues, H. W. de Blonay, 
London. 

7963. TUBE - MAKING Macuingry, E. Pilkington, 
London. 

7964. Propuction of Motive Power, E. B. Badcock, 
London. 

7965. Starr Treaps, W. A. Baker and Co., Ltd., and 
L. Summerfield, London. 

7966. Toot, B. B. Feltus London. 

7967. CycLe Sappis, G. A. Jeffery, London. 

7968. Compcsition for HaRpENING STEEL, A. Maton, 
London. 

7969. MaNuracTuRE of SutpHuRic Acrp, A. Clemm,’ 
London. 

7970. PuotocrapHic Suutrers, W. O. Stanley, 
London. 

7971. VEHICLE-PROPELLING APPARATUS, W. 8S. Simpson, 


mdon. 
7972. Corrin Furniture, J. Ralph, Birmingham. 
7973. DupLex Pumps, A. Gocdwin, London. 

7974. Manures, D. Crawford, London. 

7975. Ferruces for WaLkine Sricks, T. H. Thornton, 


mdon. 
7976. Toots for SHavinc Leatuer, J. J. Bryant, 


mdon. 
7977. Pencit Houpers, M. F. von Hirschberg, London. 
7978. Extxcrric Motor, R. Lundell, London. 
7979, ReeuLaTING Exxctric Motors, R. Lundell, 
London. 
7980, Last Biock Fastener, J. E. Scott, London. 
7981. F cia for SprnpLtE Sockets, J. E. Scott, 
mdon. 
7982. Srerivisation of Foop, O. F. Burnett and The 
and Navy Co-operative Society, Limited, 
London. 
7983. FLEXIBLE Pirz Connections, H. H. Lake.—(C. 
H. Weaver and L. H. Houghton, United States.) 
7984. Coke Ovens, R. Brunck, London. 
7985. Propuction of Giucosg, A. Olivier, London. 
7986. Arn Compressors, J. A. Charter and F. G. 
Hobart, London. 
7987. Printing Macuines for Warp THREADS, C. 
Bareuther, London. 
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7988. Serra Tacs for Boot Lacxs, F. T. Adams, 
Derb; 


erby. 

7989. Fencinc WIRE OvrricGER, A. T. N. Bain, Inver- 
ness. 

7990. Water Tcse Steam Generators, T. Sugden, 
London. 

7991. Compressine Arr, C. S. and F. A. Snell, Saltash, 


rnwall. 
7992. Batus, J. Kane, Bristol. 
7998. NavuticaL InstRumENTs, A. C. Buck, Man- 
chester. 
7994. Loom Suuttries, W. G. Heys.—(X. Depierre, 
France. 
7995. Hot Water Cusuions, J. T. Wicks, Birming- 


7996. Sprayinc Poratogs, A. J. Davidson, Crossgar, 
Co. Down. 

7997. Apparatus for TREATING YARN, F. Barraclough, 
Leeds. 

7998. REGISTERING Fares in Carriacss, J. M. Black, 
London. 

7999. Maxine Soap, J. Lewkowitsch and J. McNeil, 
London. 

ae eee Lock for Bicycies, H. Guest, Shef- 


eld. 
8001. Dritis, W. Clark, Glasgow. 
8002. Macuine Hor, T. Courtman, Hanslope, Bucks. 
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8008. Patrern Book, D. Gardiner, Glasgow. 

8004 Pspat Braxs, W. J. Johnston, Tralee, Co. 
Kerry. 

8005. Cistean, J. McIntyre and the Sanitary Ventila- 
ting Syndicate, Ltd., Dublin. 

8006. Sarety Brake for Cycies, W. Pain, London. 

8007. Tus Spray Stream Generator, L. B. Bethell, 
Epsom. 

8008. Toy Bang, H. R. Wilkin, Glasgow. 

8009. Lerrer Boxes, J. Turner, Buraley. 

8010. Fitters, J. Freeman, Birmingham. 

8011. Peramucators, G. D. Leadbetter, London. 

8012. CarBon for Exrecrric Lamps, M. P. McInnery, 
Liverpool. 

8013. ACETYLENE Lamps, F. Powell and F. Hanmer, 
Birmingham. 

8014. Revivinc Breer, R. McBurnie and J. Mason, 
Wilmslow, Cheshire. 

8015. Evrcrric IncanpEscent Lamps, F. Harrison, 
Bedford. 

8016. TaBLe ARTICLEs and AppLiancegs, G.C. Freeman, 


mdon. 
8017. Harr Curers, G. Lichtenfeld and 8. Anyzewski, 


mdon. 

8018. Cycte Lamp and Hanne Bar, W. J. Flew, 

ndon. 

8019. Fryinc Macutygs, A. H. P. Blunt, London. 

8020. Reversinc Gear for Enorngs, &c., F. Offen, 
London. 

8021. DeracHaBE Pry, E. Parker, London. 

8022. PLats for Evecrric AccuMULATOR, C. T. J. Opper- 
mann, London. 

= saan Accrssorigs, C. L. Riker, New 

ork. 

8024. LaunprRy Tvs Sinks, C. L. Riker, New York. 

8025. Dustrnc Macurngs, R. F. Emmerich, London. 

8026. SusstircTeE for Raitway S LeEpers, P. Korff, 
London. 

8027. RatLway-waGon Brakgs, W. R. Renshaw, 
Stoke-on-Trent. 

8028. Tracrion Enerves, W. R. Renshaw, Stoke-on- 
Trent. 

8029. Lirg-savinc Rarrs, W. F. Foord and W. J. 
Penniall, London. 

8030. CENTRIFUGAL Pumps, E. E. Marchand, London 

8031. SryLocrapuHic Pens, A. Harrisand A. E. Grimes, 
London. 

8032. MargriaL for Maxine Puppies, J. Beehtold, 
London. 

8038. ConsTRuUCTION of ORDNANCE, H. C. W. Emery and 
W. H. Worsley, London. 

$034. FrrE-LicHTers, F. W. Standish, London. 

8035. ConcenTraTinG Liquips, A. M. Clark.—(The 
Rheinische Patent-Leimund Gelatin Industrie Company, 
Ltd., Germany.) 

8036. Hanp Printine Press, W. E. V. Valkenburgh, 

mdon. 

8037. CommMUNICATION on Rattway Trains, A. E. 
Lamkin and J. G. Lemon, London. 

8038. WirHpRawinc Ick StasBs from FREEZING TANKS, 
H. V. Weyde, London. 

8039. PoLARISED TELEGRAPHIC Rexay, A. L. Shepard, 


ndon. 

8040. Dynamo Etecrric Macuiyges, A. F. Berry, 
London. 

8041. Disvutcanisine INpIA-RUBBER, A. E. J. V. J. 
Theilgaard, London. 

8042. Propucine Propucts from Sgaweep, A. Kreft- 
ing, London. 

8043. TREATING Tin OrnEs, G. de Bechi. London. 

8044. Conpuits for ELectric Wires, E. T. Greenfield, 
London. 

8045. ARMOURED Exxectric CaBxEs, E. T. Greenfield, 
London. 

8046. AvTromaTic Guys, A. T. Dawson and L. Silver- 
man, London. 

8047. Covers for use as LETTER F1xgs, E. C. M. Iochum, 
London. 

8048. StgERING Hanpises for 
Loutzky, London. 

8049. MaNuFACTURE of 
London. 
8050. Manuracture of Soaps, H. Scriba, London. 
8051. Propuction of CoLourinc Matrsrs, B. Willcox. 
—(The Badische Anilin and Soda Fabrik, Germany.) 
8052. ContrRoLLIvG Evectric Circuits, H. Edmunds, 
London. 

8053. AUTOMATICALLY BREAKING an ELEcTRICc CrRcUIT, 
H. Edmunds, London. 

8054. ELectric CaBLes, H Edmunds, London. 

3055. Corp Hotpgrs of ANNEALED Iron, 8 K. Dennis, 
London. 

8056. CoNTROLLING HaNDLE for Motor Cyciss, E. 
Hermet, London. 

8057. InsecrinG Pickrinc Liquips, C. Baum, London. 

8058.- INcANDESCENT Gas MantTLEs, H. Holmecke, 
London. 

8059. Drawine Liquips from Casks, J. Watkins, 
London. 

8060. ELecrricaL Fu°naces, D. Lance, R. L. E. de 
Bourgade, and L. Schmitz, London. 

8061. Rotary Motors, J. Mercer, London. 

8062. Tare Gear, G. A. Rees, London. 

8063. MeTaL-cuTTiInc Macuines, L. M. Ham, London. 

8064. CanpLEs, J. Calderwood, London. 


Motor Cvycies, B. 


SutpHates, A. Clemm, 
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EvLEcTROLYTIC Apparatus, A. Dittmar, London. 

8066. Buryer for 91r Lames, A. Lenner, Berlin. 

8067. Conversion of E .k18 into FugL, F. Kresser and 
G. Montag, Berlin. 

8068. Securinc Gtass 
Bristol. 

8069. PenHoLpER, E. P. Prince, Birmingham. 

8070. UpHo.stery, A. Bowers, Edinburgh. 

8071. Seats for Tramway Cars, F. B. Hart, Man- 
chester. 

8072. Switch Apparatus for Tramways, J. Stirling, 
Glasgow. 

8073. CLeaninc Tramway RalI1s, E. B. Phillips and H. 
Courteen, Devizes, 

8074. Ececrricity DistrisuTion Boxes, T. A. Mac 
kereth, jun., Bowness, Windermere. 

8075. ELecrricaL Lamp-post, F. Carter, Brighton. 

8076. CLoTH-croppinc Macuiyes, J. L. Turner, 
Selkirk. 

8077. Brakes, G. C. Lacey, London. 

8078. ELecrric Arc Lamps, H. H. Hall, Liverpool. 

8079. SHop Sign, G. H. Croker, Liverpool. 

“— FILLinc AERATED WATER-BOTTLES, D. Cuff, Man- 
chester. 

8081. Traverse Motion for Rovine Frames, G. Lip- 
trot, Whitworth, near Rochdale. 

8082. Rartway Key, T. H. Shun, Bristol. 

8083. Propuction of CoLourinc Matrers, A. Ash- 
worth and J. Biirger, Bury. 

8084. Maxine Concrete Buiocxs, W. H. Baker, 

ristol. 

8085. StgeRinG Gear for Fisuine Boats, J. Shepherd, 
Glasgow. 

8086. CurTarIn Potg, J. Copestake, Mansfield, Notts. 

8087. Harness, W. Pinder, D. Waterhouse, and C. E. 
Corbitt, Manchester. 

8088. LETTER PLaTEes and Door Hanp.gs, G. Moore, 
jun., Birmingham. 

8089. PHonocrapus, A. Wilkinson, Bradford. 

8090. REVERSING MrcHanisM, E. E. Norton and W. P. 
Phillips, London. 

8091. MecuanicaL Issuina of Tickets, H. F. Rogers, 
London. 

— — CycLe CHarin Rouiers, C. R. Garrard, 

ondon, 

8093. CycLe Cuarns, E. Rollason, London. 

8094. VaLve for HIGH-PRESSURE FLUIDs, D. 8. Williams, 
London. 

8095. SanpaL for Wear in Matt Kins, C. Buckley, 
Huddersfield. 

8096. ADVERTISING by PuHotocrapuy, J. Ramsden, 
Leicester. 

8097. Ecectric Arc Lamps, P. N. Chatterley, Bir- 
mingham. 

8998. LuccaGe Carrier for Cycies, W. F. Barry, 
Kilkenny. 


8065. 


to Bvuitpines, B. Faux, 


8099. Trays, W. C. McLay, Glasgow. 

8100. Guiovess, P. J. Mackie, Glasgow. 

8101. Mounting Cycle WHELs, W. F. 
Glasgow. 

8102. Drivine Cnarns, J. Rae, Dumfriesshire. 

8103. Propuction of Carsipe of Catcium, T. W. 
Lench, R. 8. Hiscock, and W. Holly, Oldhiil, Staffs. 

8104. Exxcrric Furnaces, J. K. Starley and J 
Bastick, Leeds. 

8105. AERATING Ber, C. L. E. Melsom and R. W. H. 
McDowell, London. 

8106. CHEmIcAL Rat and Mouser Trap, J. T. Hall, 
Bournemouth. 

8107. Hypravu tic Presses for Meat Caxgs, J. Feaver, 
Bristol. 

8108. Fruit Stanps, R. H. Poynter, Bristol. 

8109. TrrEs, W. Player, Bristol. 

8110. ConrecTioneRs’ Macuingry, A. Verdier, Bristol. 

8111. Roap-BREAKING Macuings, L. S. and H. C. E. 
Hulands, Bristol. 

8112. Covuptina Apparatus, E. 

London. 

8113. SwiveL Puttey Hoovers, M. B. Ryan, London. 

8114. AppLyInc Paint Lacquer, J. H. Davis, L. L. 
Merriman, A. E. Jessurun, and W. R. Rummler, 
London. 

8115. Compinc Macurngs, H. L. Offermann, London. 

8116. Harr Weavine Sricks and Stes, J. E. Daymard, 
London. 

8117. Protective Guarp for Tramcars, RW. Gibson, 
Kiogston-on-Thames. 

8118. Fry Trap, M. 8S. Featherstone, Kingston-on- 
Thames. 

8119. Hotptnc UmBRELLAS on Cycies, H. J. Shoe- 
maker, Kingston-on-Thames. 

8120. BorrLe Macuing, G. Sebastiano, London. 

8121. ADVERTISING in Soap TaBLets, H. Hawgood, 
Manchester. 

8122. Device for UNPICKING STITCHING, D. R. Broadbent, 
London. 

8123. TREATING Orks, P. M. Justice.—(A. W. Chase, 
Cuba.) 

8124. Venritators, E. Barsdorf, London. 

8125. Gas Furnace for MANUFACTURING STEEL, A. 
Tropenas, Sheftield. 

$126. Matcupox, &c., A. Gajardo and E. Friese, 
London. 

8127. Founrarn Pens, G. W. Hughes and A. A. Wood- 
ward, London. 

$128. Cements, J. Maloney, London. 

$129. Pors or VessELs for HEATING WATER, 8. Gardner, 
London. 

8130. Drivinc Mscuanism for VeLocipepgs, J. C. 
Robbins, London. 

8131. Hanp Sap for use on Bicycugs, F. Gallant, 
London. 

8132. Lock, F. Gailant, London. 

8133. Grinpinc CaRpING Enoing Carns, H. H. Lake. 
—(R. H. Ingersoll, United States.) 

8134. Nut-Lockx, H. W. Collins, London. 

8135. Rott for Hotpinc Merauiic Lear, W. H. Coe, 
London 

8136. Turret Latues, H. H. Lake.—{The Lavigne 
Automatic Manufacturing Company, United States.) 

8137. Grass Licuts for Winpow Gratines, H. H. 
Lake.+(S. Marcus, United States ) 

8138. Enp Cuirps for Carp Frats, H. H. Lake.—(C. 
Mills and R. W. Hunton, United States.) 

8139. CaNDLEsTICKs, W. Oddy, London. 

8140. E.ecrriciry Meters, Siemens Bros. and Co., 
Limited.-(Siemens and Halske Actiengesellschast, 
Germany.) 

Sl4l. ARTIFICIAL FcEL, H. Wolff, H. Oppenheimer, 
and A Menke, London. 

8142. Soap Compounp for Sizinc Yarns, L. Griinhut, 
London. 

8143. Device for Hotpinc Cut Fiowers, F. Schutze, 
London. 

8144. LappEr Basss, F. 8S. Seagrave, London. 

$145. ADJUsTABLE LADDER Basgs, F. 8. Seagrave, 
London. 

8146. Coatinc Mou tps, W. J. Patterson and A. Wick- 
land, London. 

8:47. RULING 
London. 

8148. Sanitary CYLINDER, J. Horwood, London. 

8149. Papiocks, W. Hadley, Birmingham. 

8150. Car Couriers, G. C. Harlin, London. 

8151. Hats, W. P. Gammons, jun., London. 

8152. Snap Hooks, R. W. Hubbard, London. 

8153. Manure, O. Barbier, London. 

8154. Turpines, W. Chambers, London. 

8155. Covertnc for Seats of CLosets, M. G. Hale, 
London. 

8156. EvLecrro-maGnets, A. L. A. C. D’Arlincourt, 
London. 

8157. Mixine and Srirrinc Macuinery, G. Lawrence, 
London. 

8158. Screw-pown Vatvgs, J. P. Fullerton and The 
Kurfu Metal Syndicate, Limited, London. 

§159. Propuctnc Licutine Gas, W. P. Thompson.— 
(A. Introvini, Italy.) 

8169. Sweepstakes for Sports and Pastimgs, T. Ritchie, 
London. 

8161. Frame for StRETCHING Canv. ses, J. W. Humby, 
London. 

8162. MgasurING Deviations in Tracks, A. Olekiewicz, 
London. 

8163. INHALERS for MepicaL Porposges, G. Holmes, 
Liverpool. 

8164. FELT-LIKE MATERIAL, E. Krusche, Liverpool. 

8165. SMOKE-CONSUMING APPARATUS, G. Young, Man- 
chester. 

8166. Harr Comps, A. Appleby, Birmingham. 

8167. Gas Sank, 8. Biheller, London. 

8168. Mountinc Lamp Buss, H. Moul and A, Lind, 
London. 

8169. VEHICLE WHEELS, C. A. Hussey and C. E. Runk, 
London. 

8170. Drivinc Mecnantsm for Cycies, W. Lane, A. 
Doney, R. Kellow, and 8. Keat, London. 


Robertson, 


von Marsovszky, 


Devices, J. H. H. Penruddocke, 


8171. TeLEPHONES, E. Wilson, U. J. Evans, and H. 
Godsal, London. 
8172. Extecrric Rattway Systems, H. B. Cox, 


London. 

8173. VapouR-BURNING Apragatus, W. L. Wise.—(4. 
Kitson, United States.) 

8174. ELecrro-motors, G. Blanck, A. P. B. Loftus, 
and K. R. Stuart, London. 

8175. Lusricatine Cans, H. H. Lake.—(S. H. Adams 
and E. Baker, United States.) 

8176. SHARPENING the BLapes of Razors, H. V. Weyde, 
London. 

8177. Brake, C. J. Griffith and L. 8S. Thorning, 
London. 
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8178. CrneMATOGRAPHS, A. J. Jones and L. Jones and 
Co., Limited, London. 

8179. PrevenTING the Butarne of the Breasts of 
Dress Suirts, H. Edgar, London. 

8180. WuEEts of Bicycies, A. Marcet.—(K. de Sava- 
sure, United States.) ‘4 

8181. Securinc Pneumatic Tires, G. E. Rees, Har- 
wood, near Bolton. 

8182. SmokeR’s FRIEND, T. Dale, Huddersfield. 

8183. THERMO-ELECTRIC GENERATORS, R. Kennedy, 
Leeds. 

8184. Hooks, F. Parkinson, Leicester. 

8185. Suips’ Bertus, T. Christie, Glasgow. 

8186. TuBes for BorLers, H. Norris, Birmingham. 

8187. Gas Irons, M. Johnstone, W. A. Lees, and G. 
Harrison, Halifax. 

8188. Rugostats, J. Marr, W. C. Laidler, and The 
Sunderland Forge and Engineering Company, 
Limited, Newcastle-on-Tyne. 

8189. Courtine for Raitway Routine Stock, W. J. 
Riley, Manchester. 

8190. Semi-automatic CLoTHEs WASHING MACHINE, F. 
Mabin and J. H. Pett, Plymouth. 

8191. WirELEss TeLecrapPuy, A. C. Brown, London. 

8192. Jorninc Parts of Ligutnrnc Conpucrors, A. J. 








Hands, London. 


$1938. Rartway Trucks, W. Ingham and R. Driver, 
ford. 

8194. ArracHinc Currs to Sxirrs, C. K. Hewitt, 
Stockton-on-Tees. 

$195. VARIABLE CRANK-SPEED GEaR, F, Stocks, Rams- 
bottom, Lancs. 

8196. CoInN-FREED BrograpaH Apparatus, L. Davoine, 
London, 

$197, Drop-powN BREECH-LOADING Guns, E. C. and F. 
Green, Cheltenham, 


8198. Apparatus for Dryino, &c., J. McCulloch, 
Glasgow, 

$199. INFLATION of Pneumatic Tires, H. L. Ballard, 
Torquay. 


8200. Looms, J. Humphries and Sons, Limited, and 
J. P. Humphries, London, 

3201. Courting Raitway Veruicies, W. Anderson, 
Dundee. 

$202. SeL¥-acTina Brake for Rartway Wacons, A. 
Rouch, Charfield, Gloucestershire. 

8203. Covers for Pors, W. Lane, London. 

$204. CuTrine out of GarMENts, W. E. Preston, F. G. 
Beck. and A. Tenenbaum, London. 

$205 Paintine Macurygs, T. Coulthard, J. H. Toul- 
min, and T. Coulthard, jun., London. 

8206. CoupLine for RaiLway Wacons, W. G. Goodacre, 
Wigan. 

$207. Beat-up MrcuanisM of Looms, E, Hollingworth. 
—{E. Penz, United States.) 

8208. Matrix Houpers of Typg-castinc Macuings, W. 
T. Warne, London. 

8209. Brakk for FourR-waEELED TRoLLeys, R. N, Lee, 
Burton-on-Trent. 

$210. MAaNnuFactuRE of PorTLAND Cement, W. E. 
Hopps, Hull. 

8211. Ort Lamps, A. T. Cottle, Birmingham. 

$212. Matcu Guns, J. 8. Beeman, London. 

8213. Currinc Devicss for Icg, P. Schou, London. 

8214. Hotpine Doors, J. Butterworth, London. 

8215. Pore for Tents, A. H. Reed.—(W. Taylor, 
Rhodesia.) 

$216. Music Sroozs, J. and H. N. Brown, London. 

8217. Tings for Bicycte WueEts, &c, H. T. Ward, 
London. 

$218. CoLLar Srups, D. J. Wilson, London. 

8219. Cappy Bags, H. H. Perkes, London. 

8220. Race Game, W. Trives, London. 

$221. INTERNAL ComBusTION Motors, A. J. Boult.—(C. 
de Haupt, Belgium.) 

8222. TREATMENT of SuGAR Mo assxs, M. B. Zahn, 
London. 

8223. TesTING and Firinc Evecrric Primers, G. C. 
Fraser and G. K. B. Elphinstone, London. 

8224. Drivinc Gear for VeLocirepgs, G. Singer, 
London. 

82 5. Moron Veuicugs, J. 8. D. Shanks and R. Kelly, 
jun., Belfast. 

8226. Fornace for Propucrion of Borter Tunes, H. 
Wolters, London. 

$227. SeLr-sETT1ING VERMIN Trap, F. Ball and H. J. 
Martin, Enfield. 

$228. TravELLinc Rue, F. W. Golby.—(C. Kiigler, 
Ge rmany.) 

8229. InoninG Apparatus for CLornes, H. Holzmann, 
London. 

8230. VeLocipEpEs, F. Hechelbacher and E, Engel- 
hardt, London. 

8231. Bakina Ovens, J. 

ndon. 

$232. BotsteR Berarixos, Taylor, Lang, 
Limited, and W. T. Watts, Manchester. 

8233. Stgam Boicer Furnaces, E. and A. W. Bennis, 
Liverpool. 

8234. Locks and Lockxinc Apparatus, J. P. Dalby, 
Liverpool. 

8235. CLEANING Ww, &. 
Liverpool. 

8236. CONTROLLING the Movement of CycLe HANDLE 
Bars, H. Tréber, Manchester. 

8237. DRAUGHT-PREVENTING Device for Wixpows, J. 
Kingsmill, London. 

8238. ANTI-FRICTION Bearrinos, J. Calcaterra and H. 
Willis, London. 

8239. WaTteR Gas GENERATING 
London. 

8240. Sarety Devices for ELectricaL DISTRIBUTING 
Systems, G. W. Partridge and The London Electric 
Supply Corporation, Limited, London. 

8241. Consecutive Virw Apparatus, G. E. Hodgkin, 
London. 

8242. Mix1NG Paint. J. B. Harris, London. 

$243. ExvecrricaL Arc Lamps, F. J. Barberowski, 
London. 

$244. Woven Fasric for Unpgerwear, C. E. Sturm, 
London. 

8245. Taxtsc Protocsapns of Movina Osvects, M. 
Barr, London. 

8246. DispLayinc PaorocrRapHs of Movina OBJECTS, 

. Barr, London. 

8247. Lacine &rups, J. A. Thierry, London. 









I, Marshali and J. Faulds, 


and Co., 


TRAMWAY LINES, Rymer, 


Pianr, F. Clauss, 


& 






$248. New Lactong, H. Erdmann, London. 
8249. Cases for Cuttinc Toots, W. Mohl, London. 
8 50. MERCERISING TexriLE Faprics, L. Schreiner, 


London. 

8251. Corsets, J. K. Bell, London. 

Evastic Tires, F. F. Mote and W. Roddick, 
London. 

§253. BicycLes, G. 
Lazzati, Italy.) 
8254. SareTy BATHING 

London. 

8255. Sarety Mecuanism for Papiocks, R. Jentzen 
and C. Hoge, London. 

£256. CoIN-ACTUATED WEIGHING zB. BS. 
Fenby, London. 

8257. VapPoRIsING Hypro-carsons, R. B. Ransford.— 
(The Société v Aster, France.) 

8258. Microtoyes, H. Darwin and M. J. Wayne, 
London. 

8259. PREPARATION of Formic ALDEHYDE, C. Zimmer- 
mann.—(The Chemische Fabrik auf Actien vormals B. 
Schering, Germany. 

8240. Fire-Licuters, H, Weisz, E. Abonyi, and C. 
Neuburg, London. 

3261. Grates and Borer Furnaces, R. Williams, 
London. 

$22. Sarety Latcu Lock, J. Walckiers, London. 


$252, 
F. Redfern.(Z. Figini and A. 
A. 


APPARATUS, Blackman, 


MacHINES, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





618,725. Pump, G@. B. Petsche, Philadelphia, Pa.— 
Filed July 31st, 1897. 

Claim.—(1) In combination with a pump a suction 

pipe leading to the suction valve thereof anda by-pass 


618,725] 

















leading from the suction pipe at a point near its valve 
toa point in or closer to the forebay and whereby the 
water, checked by the valve in closing, can continue 
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in motion in the same direction. (2) In o 

with a Leow § a suction pipe Toad to the ae 

valve thereof and a by-pass leading from the suction 

pipe at a point near its valve back to said pips ara 
_ yo y apron and whereby the water checked 
y the valve in closing can conti otion j 

sme direction. sd on 


618,578, ALTERNATING-CURRENT Motor, FE. ( y, 
comb, Brookline, Mass.—Filed May 16th, 1898,” 
Claim.—(1) In an alternating-current motor, a field 
magnet, whose numbers of ampére turns gradually 
dininish from the outer edges of the poles to th 
centre, by a sine function. (2) In an alternatin, : 
current motor, the combination of an armature, wil, 


578 








coils closed upon themselves, a field magnet with two 
sets of poles, the one set being in shunt circuit to the 
other set, means for cutting in and cutting out the 
shunt coils, the ampére turns of the main coils gradu- 
ally diminshing from the outer edges of the poles to 
the centre by a sine function. 


618,867. Art or CasTING AND APPARATUS THERE- 
For, J. K. Grigith, Latrobe, Pa.—Filed April 2th 
1395. ; 

Claim.—(1) The method of casting, consisting in 
pouring the molten metal into a mould, chilling it 
therein through the bottom more rapidly than from 
the sides and top, and maintaining a fused floating 
protective layer vpon the surface of the metal from at 
least near the beginning of the pour throughout the 
same, substantially as described. (2) The method of 
casting, consisting in pouring the molten metal in 

successive strata differing in composition into a 
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mould in lines parallel with the bottom, chilling it 
therein through the bottom more rapidly than from the 
sides and top, and maintaining a fused floating pro- 
tective layer upon the surface of the metal from at 
least near the beginning of ad gaa throughout the 
same, substantially as described. (3) Apparatus for 
casting, comprising a pouring ladle having a mixing 
basin, with an auxiliary basin or basins connected 
therewith by overflows, said mixing basin having 
also a stopper-controlled discharge opening, sub- 
stantially as described. 


618,894. Key Sgat-curtinc Macuing, M. and H. E. 
Morton, Muskegon, Mich.—Filed December 8th, 
1897. 

Claim.—{1) The combination of a fixed frame, a 
tilting frame formed with bearings engaged in the 
fixed frame, a shaft journalled in said bearings pro- 
vided with a pinion intermediate said bearings, and 
a reciprocatory cutter provided with a rack meshing 
with said pinion, for the purpose set forth. (2) The 
combination of a fixed frame, a tilting frame provided 
with guideways, a reciprocatory cutter bar engaged 
with said ways and movable with the tilting frame, 
said tilting frame provided with an adjustable brace 


616,894] | 














arm adjaceut to the cuiter bar, for the pagers set 
forth. (8) In a key seat-cutting machine, the com- 
bination of a frame, a reciprocatory cutter, a lever, 
means to force the cutter to the work, reversing 
mechanism, and a partially-rotatable shaft a, 
with an excentric or cam engaged with said means, 
said shaft actuated by the reversing mechanism, sub- 
stantially as set forth. (4) Ina key seat-cutting ma- 
chine, the combination of a frame, a reciprocatory 
cutter, a lever to force the cutter to the work, are 
versing mechanism, and a partially-rotatable excentric 
or cam connected with said lever and automatically 
actuated by the shifting mechanism, substantially as 
set forth. 
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VENTILATION. 
By Professor R, H. SMITH. 
estion of the purification of the atmosphere in 
hich we breathe and have our being in the streets, in 
je theatres and public halls and hospitals, in our 
jo. Se houses and in our railway tunnels, has been 

“ srousl discussed of late. Non-professional meetings 

ve ublic have agitated for the suppression of the 

of the lay p : ; 

moke nuisance, and utopian novelists have crusaded 
" ainst the fogs of London. Manufacturers and highly 
vetained chemists insist upon the antiseptic properties of 
smoke and upon the low death-rate in London. Engi- 
neers assert that architects are ignorant of the science 
and practice of ventilation, and architects demonstrate 
that they have studied it extensively by proclaiming the 
most diverse and irreconcileable views. The trained pro- 
fessional architect has at least reached the stage of 
knowing that it is one of the most complex and difficult 
subjects to deal with practically that exists, and thereby 
shows that he is ahead of the average engineer, who 
usually imagines that it is as easy and simple as the open- 
ing and shutting of windows. Electric traction through 
tunnels in place of steam locomotion is urged as a 
solution of the Metropolitan CO,—SO—C tragedy; but 
it is found that the City and South London pair of 
tubes are as intensely sickening as the Baker-street— 
Gower-street hole is overpoweringly suffocating. The 
Institution of Civil Engineers has discussed the subject, 
and our leading authority tells us that, because CO is a 
deadly poison, we should concentrate our efforts on its 
abolition, and never mind being choked by CO,; while 
another still higher authority argues that because physio- 
logically ignorant railway passengers prefer the evil of 
foul air to that of bitterly cold draught mixed with soot 
and rain, therefore there is no need to better the condi- 
tion of the railway passenger. 

In this paper we offer some consideration of the 
methods and principles of the ventilation of buildings ; 
that of tunnels and the general purifying of the atmo- 
sphere of large towns is of at least as great importance, 
but we leave these to be dealt with on another occasion. 
It does not seem to be recognised that really efficient 
ventilation may, and ought to, become an important 
factor in economy of cost in building construction. There 
can be no doubt that it is healthier to sleep in a very 
small bedroom perfectly ventilated, than in a very large 
one without ventilation. A great deal of the bulk devoted 
to bedrooms in better-class houses is provided, not for 
accommodation of space for furniture, &c., but for sani- 
tary reasons, and the rooms would be in every respect 
more desirable if made smaller and at the same time 
efficiently ventilated. Again, although high ceilings in 
halls and public rooms are sometimes desired for the sake 
of architectural appearance, they are mainly valued 
because of the belief that large volume is necessary to main- 
tain the purity of the air. Evidence of this is easily derived 
from all the common rules and regulations requiring so 
many cubic feet of volume per occupying person. If we 
became familiar with the idea that proper ventilation 
consists in steady change of air—in a manner not creat- 
ing draughts—instead of, as is the real gist of the com- 
mon mistaken notion, simple retardation of the rate of 
pollution of a stationary mass of air, these regulations 
would soon become fundamentally modified. With real 
ventilation, a sitting-room with a 9ft. or 10ft. ceiling can 
be made more wholesome and sweet than one with 14ft. 
or 16ft. height of ceiling without effective ventilation. 
Except for the architectural magnificence of high walls 
and ceilings, which some people do not like in a living- 
room, and which all people who cannot afford it, can do 
without without suffering hardship, high ceilings mean 
neither more nor less than the provision of aérial cesspools. 
In water and soil drainage the plan of cesspools has long 
been abandoned in favour of the rational plan of con- 
tinuous and immediate removal of the polluted matter 
beyond the limits of the living district. The same policy 
should be followed in the drainage of polluted air. 

Plenum warm air ventilation was put into the Birming- 
ham Mason College when it was built in 1880. The 
system consisted of a large air chamber, heated by hot 
water pipes, placed in the centre of the basement, and 
from which two main ducts led to the two sides of the 
college, these ramifying to the various rooms. No 
mechanical propulsion was provided, the air inlets to the 
chamber were almost at the same level as the bases of the 
outlet ducts, and these latter rose only a few feet before 
proceeding horizontally through a very considerable dis- 
tance. The system was an entire failure; the inlet open- 
ings to the rooms acted as outlets as often as inlets, and 
when an in-current occurred it was often quite cold, 
proving that it did not come from the hot-chamber, but 
was supplied by a down-draught in another duct. A pro- 
pelling fan feeding into the chamber was added later, 
which improved the circulation, but did not render the 
system satisfactory. 

Some years ago the Birmingham town hall was inter- 
nally reconstructed and fan plenum ventilation intro- 
duced, the incoming air being well warmed by ample 
provision of hot pipes in the heating chamber. Under 
the gallery the air entered through gratings in the wall 
about 8ft. from the ground. In the orchestra it entered 
through holes in the vertical boardings between one seat 
and the next higher. This caused cramp in the calves 
of the public that sat there, and was discontinued in 
obedience to popular demand. Rows of gaslights were 
still required along the sills of the windows to prevent 
cold draughts down the large glass surfaces. The con- 
dition of the hall, although better than before the recon- 
struction, still causes discomfort. 

The new Birmingham General Hospital is ventilated 
on the fan plenum system, the incoming air being 
thoroughly washed and warmed. In entering the wards 
it is first thrown on to the ceilings and is extracted by 
outlets near the floor. Reports state that the working is 
satisfactory. 

In the college and the town hall the main mistake 
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committed seems to be that the distribution of the 
current in all its ramifications was expected to be auto- 
matic. At the college one gasfitter was expected not 
only to keep in repair and control all the gas and water fit- 
tings, but also to work the boilers (including their stoking), 
the fan and its engine, and all the ventilation at some 
200 inlets. In the town hall again, seated for between 
8000 and 4000, one man had entire charge of all the 
mechanical plant, and was unassisted by any indicators 
telegraphing to the engine-room the thermometric and 
velocity conditions of the air currents at the various 
parts of the hall. It seems impossible that any system 
could under these conditions produce satisfactory 
results. In neither installation were there provided even 
any regulating shutters or back-draught flaps at the 
inlets, or any regulating valves at the main junctions of 
the complicated ramifications. 

The key-note of the science of ventilation evidently 
lies in remembrance of the extremely small specific mass 
of air, in consequence of which it requires only a minutely 
small ypersae? gradient or difference to direct a current 
of high velocity one way or the other. The rapid small 
changes of local pressure in the atmosphere outside a 
building—quite different on one side of the building to 
those simultaneously occurring on its other side—are quite 
sufficient to change the direction of the current, out- 
wards or inwards, through a window left open a small 
amount only, unless a strong overpowering plenum or 
vacuum pressure be artificially maintained in the room. 
This can easily be observed experimentally, the alterna- 
tion of the out and in-current being often rapid and 
perpetual. 

If the artificial power supplying the overpowering pres- 
sure be supplied at one point only of a complicated 
system of many ramifications, and if back-draught check 
valves be not placed suitably in each duct of the ramifi- 
cation, it is evident that these simultaneous pressure 
differences at the outlet extremities of the numerous ducts 
—pressure differences caused by the ever-changing in- 
tensity and direction of the lightest breeze, or street 
“ air-swirl ’—are competent causes of complete confusion 
of forward and back draught throughout the complicated 
ventilation system. The back draught through one sub- 
duct does not, of course, reverse the current in the main 
duct in which is placed the artificial driving power, but 
finds its escape by way of increasing the forward draught 
in another sub-channel. 

This principle applies equally to the extraction and 
the plenum systems. If a very ramified scheme of 
extraction channels lead into one common shaft in the 
top of which is placed an extraction fan, or in which 
extraction power is supplied by heat of combustion, the 
foul air in one room may be delivered into another 
room, especially if their extraction tubes be not kept 
separate throughout a considerable length and height. 
The risk of foul back draught becomes greater the freer 
and opener the fresh air inlet into each room. If this 
inlet be partially choked, the volume of air in each room 
forms a reservoir which steadies the pressure in each 
room, thus diminishing the chances of reversal in the 
extraction duct. 

The conclusion forced upon the mind of the writer is 
that, whether with plenum or extraction, and whether 
with fair draught or combustion-heat draught, the 
application of the artificial draught power should be 
freely sub-divided in a degree proportioned to the 
magnitude and complexity of the system. If mechanical 
draught power be used, electrically-driven fans seem the 
only means that lends itself to a sufficient degree of sub- 
division. But for working by extraction, Bunsen gas 
burners, placed at least 2ft. or 3ft. above the base of each 
sub-upcast, and well protected overhead from being 
blown out by exceptional gusty down-draught, would 
probably be cheaper if not more efficient. Such gas jets 
could be more conveniently and cheaply applied to each 
living and bedroom of an ordinary house than could 
electric fans. By either means it is easy to regulate 
independently each separately-created current, according 
to local and temporary conditions. An extraction shaft, 
placed alongside an ordinary chimney, is kept sufficiently 
warm to maintain in it a steady up-current. Mica flap 
back-draught checks are easily rendered noiseless by the 
insertion of wash-leather seats. There seems no reason 
why efficient and cheap flaps should not be made of 
paper set in a frame of thin sheet brass, and falling on 
wash-leather or felt seats. 

The other great controversy in the ventilating profes- 
sion is as to the comparative merits of the “up” and 
‘* down ” currents in each individual room; that is, be- 
tween extraction at the ceiling and at the floor. 

The sole advantage of the down system appears to be 
that well-warmed air introduced near the ceiling spreads 
itself, by reason of its smaller specific gravity, uniformly 
over the area of the ceiling, and, as it cools, falls in a 
more or less uniform current of section nearly equal to 
the area of the room, thereby distributing the fresh-air 
supply equally to all parts ofthe room. The converse of 
this action for injection of fresh air lowdown in the room, 
would require, in order that the fresh air should have a 
tendency to spread uniformly over the floor before rising, 
that the air be injected cold, and a cold layer of air on 
the floor produces chilled feet. The actual result of in- 
jecting warm air low down at one side of a room is that 
it immediately rises in a strictly local current until it 
reaches a stratum of air less dense than itself. 

Nevertheless it is clear that the down system can never 
supply really pure air to be breathed by the lungs. The 
exhalations of the human body are, as they issue, so 
warm that they must perforce immediately rise. The out- 
breath from the nostrils is certainly driven downwards 1ft. 
to 2ft. by the mechanical force of the exhalation; but it at 
once loses this impressed downward velocity and rapidly 
rises again. It is often argued that it must fall because 
of being loaded with heavy CO., but CO, heated to the 
temperature of the outbreath is not so heavy as the air 
when at a comfortable temperature for in-breathing; at 
any rate the out-breath loaded with CO, to the degree it 








actually is, is manifestly the lighter, because it is quite 
easy to observe that it actually does ascend. Therefore, 
if the supply of fresh air comes from above, it can only 
reach the nose and mouth by driving down with it, and 
mixing with, these foul prt ro 00n4 and there is un- 
questionably nothing to breathe except this polluted 
mixture. In order to keep down the percentage of pollu- 
tion to a non-dangerous degree, under this system arises, 
therefore, the necessity of admitting for ventilation fresh 
air in quantities many times greater than that actually 
used for breathing, and also a correspondingly extrava- 
gant expenditure of heat if this supply be artificially 
warmed. 

Thus the only ideally perfect ventilation consists in 
inducing a regular up-current from a level below that uf 
the human head up to extraction outlets at the ceiling. 
The mechanical difficulties of regulation and distribution 
over the area of the room without discomfort to its occu- 
pants are admittedly great ; but perfect rational ventila- 
tion will not be accomplished until these are overcome. 
Under this system the bulk of fresh air required to be 
admitted is immensely reduced, as is also the expense 
of warming it to any degree considered desirable. 

In ordinary rooms with open fires at the level of the 
floor which supply usually all, but always most of, the 
extracting power, it seems impossible to effect good 
ventilation. It is strange that the vigorous ventilating 
power of the gas jets burnt for lighting is so seldom 
utilised. 

A most instructive historical factis the present gradual 
abandonment in the States and Canada of the hot-air 
system of house warming, which was for so long popular, 
in favour of hot-water pipe and other “ radiator’ warm- 
ing. It is, in fact, impossible that the human body 
should absorb heat from the air in which it is immersed 
if that air be not made oppressively hot. The air is 
not only a bad conductor and radiator of heat, but the 
primary condition that it can give heat to the body is 
that it should be hotter, whereas it is quite uncomfort-. 
able to breathe or live in air hotter than 100 deg. Fah. 
To do so, one requires to take off all one’s clothes, as 
in a Turkish bath. The only benefit derived from warm- 
ing the air brought into rooms and halls is to diminish the 
chilling effect of the currents. When the human body 
requires actual warming by absorption of heat from out- 
side, which is seldom the case except as compensation for 
unusual chilling effects, it must necessarily be supplied 
by radiation from solid surroundings at temperatures 
higher than 98 deg. Fah. 

These considerations suggest that the most economical 
and most efficient plan of warming and ventilation would 
be to place a solid warming radiator in the centre of the 
room, in the form of a flat or ribbed horizontal plate 
suspended near the ceiling—which would be made fire- 
proof in its neighbourhood. This would be heated by 
blue-flame gas jets, preferably of cheap heating gas, 
arranged underneath it. The heated products of combus- 
tion would spread over the ceiling and escape by outlets 
arranged in the four walls close to the ceiling, these leading 
into chimneys. In the neighbourhood of the ceiling this 
horizontal radiating current would be joined by up- 
currents from the lower strata of the room, carrying off 
with them the aérial excreta from the human lungs 
and perspiration glands. At night a part of the heat 
of the gas jets would be used to produce light by the 
incandescence of suitable so-called ‘ mantles.’** The 
income of fresh air might be from perforations all along 
a pipe running round the room at the top of a 3ft, 
high dado. 


THE NAVAL BOILER OF THE FUTURE. 
No, IV, - 

THosE of our readers who have followed us thus far 
will, no doubt, have seen that our predilections are for 
the Niclausse boiler. It complies in the fullest way with 
the condition that the naval boiler of the future should 
be easily repaired. Nothing in such boilers is so likely 
to go wrong asa tube. But a tube has actually been 
removed and replaced in a Niclausse boiler in one minute. 
It is only necessary to take off the door opposite a tube, 
loosen the latter by a blow from a hammer at the further 
end, and draw the tube out of its place. A new tube can 
at once be put in and made tight by screwing down the 
cramp. In fact, each tube may be regarded somewhat 
in the light of a retort, in which steam is made instead of 
gas. Itis complete in itself with its lantern and internal 
feeding pipe. For the same reason that we have pub- 
lished a section of the D’Allest generator, we give the 
accompanying illustrations of the WNiclausse boiler. 
Taken with what we have already said, they need no 
description. Structurally, we regard the Niclausse 
boiler as the best water-tube boiler for naval purposes 
that it is possible to produce. But, unfortunately, a 
good deal more than structural excellence is required. 
No matter how easily made and repaired a boiler may be, 
unless it can make steam of excellent quality—that is to 
say, clean and dry—with certainty and economy, all the 
structural excellence in the world will not render it 
suitable for use in men-of-war. We use the word “cer- 
tainty’ with set purpose. There are boilers which will 
supply dry steam for hours together, and then start 
priming for some unrecognised cause. Again, there are 
boilers wholly intolerant of adulteration in the water. 
Thus, one of the earlier Thornycroft boilers would not 
work with water drawn from a town main. Nothing 
would satisfy it but pure distilled water. We have seen 
that H.M.S. Pegasus was disabled by the leakage of 
her condensers, which put some salt water into her 
boilers. We have no reason to think that the Niclausse 
boiler is exempt from similar troubles. It stands forcing 
fairly well, but the quality of the steam is not invariably 
all that can be desired. In our last impression we 
indicated the direction in which improvement should be 
sought; and we now come to the consideration of a 
design which, if it can be carried out, would get rid of 
the defects of the Niclausse and Belleville types, while 
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the best features“of the latter were retained. Before 
going further, however, we wish to point out that 
the constructive details remain to be settled. It 
is beyond the scope of these articles to say how our 
suggestions are to be carried into practice. 

The defects of the Niclausse boiler are contracted 
steam delivery nozzles, as explained in our last article; a 
contracted water supply to each tube, for the internal 
feeding pipe must be small; and a contracted steam way 
between the inside of the generating and the outside of 
the feeding tubes. In practice, the current passing 
through these tubes is very languid, that is to say, 
although fairly rapid while all goes right, it is easily 
checked. If a furnace is hotter on one side than the 
other a very slight rise of pressure in the tubes at that 
side will alter the hydraulic head, and steam will ‘‘ pocket” 
in the tubes over the other side of the furnace. Steam 
may even form in the inside tubes, and check supply. 
This means overheating, and although the overheating is 
but momentary, yet, if often repeated, the tubes will be 
bent, and the boiler spoilt. To get rid of these objections, 
we propose, as already stated, first, that the tubes shall 
deliver steam into a water-chamber instead of a header. 
There will thus be provided a large surface through which 
the steam may escape upwards without carrying much 
water up with it. Secondly, to give a clear way through 
the generating tubes, the inner tubes must be dispensed 
with. The accompanying sketch, Fig. 6, will show how. 














Here A is a water chamber, B B two generating tubes 
united at the front end by a ‘‘ honeypot’ C, similar to that 
used in the Belleville boilers. This will be the furnace 
door end, the water chamber being at the back of the 
boiler, because the tubes can only be taken out of the 
boiler from the stokehold front of the boiler. D is a 
diaphragm, similar to that used in the Niclausse boiler ; 
the circulation follows the direction of the arrows. 

Now, we have here a boiler in which all hindrances to 
circulation are removed. The flow of water and steam 
should be as good as it is possible in any boiler with 
nearly horizontal tubes. The facilities for the discharge 
of steam upwards are very great. We regard a boiler of 
this kind as theoretically perfect as a steam generator. 
But it will exercise the ingenuity of our readers to make it 
satisfactorily. There are two ways in which it can be 
constructed. Wehave, first, the method roughly sketched 
in Fig. 6. We have simply two Belleville tubes. The 
coupling box at C presents no difficulty. How are BB 
to be fixed in the back plate E? Ifthe tubes are not 
more than ;#,in. thick they can be “rolled” in, and if the 
ends are beaded over there will be no danger of the tubes 
being blown out. Doors must, of course, be provided in 
F to admit the tube expander, and also in the diaphragm. 
If, however, the tubes are in. thick, rolling would be- 
come a very difficult operation. The first alternative lies 

in securing the tubes some- 

TI what as Dr. Alban secured his. 

Let the end of each tube be 
Yj provided with a collar screwed 

71m or shrunk on, and let this 











collar be drawn into a socket 

8 L in the plate E, as in the 
sketch, Fig. 7. 

Here B is the generating 

ee? tube, A collar, F tube plate, 





and H a_ packing ring of 
white metal or copper. Some 
means must be devised for drawing the tube home to its 
place and compressing H. Alban used a bridge and bolt 
and nut, the bridge bearing on a couple of snugs riveted 
inside the tube. Obviously in that case the bolts can be 
made to act as stays for the flat surfaces. 

The other and much better arrangement, if it can be 
carried out, consists in placing the water chamber at the 
front of the boiler, instead of the back, and putting in the 
tubes on the Niclausse system; but the honeypot junc- 
tion will no longer be available, and some different 
method of coupling the tubes must be devised. Inasmuch 
as the holes for the tubes in E cannot be larger than the 
diameter of the tubes, nothing connected with the coupling 
greater in diameter than the tubes can be permanently 
fixed to them. But this is not an insuperable difficulty. 
Indeed, it is clear that the very device which we have 
suggested and sketched in Fig. 7 may be used with a 
coupling box. We have no doubt, however, that our 
ingenious readers will devise many ways of attaining the 
desired end. With this work properly carried out, we 
should have a steam generator which, as far as can be 
seen, would comply with every essential condition save 
one. It would be rather heavier than a Niclausse boiler, 
for reasons already indicated. What direction other than 
this criticism may take we are unable to predict. When 
it comes it will be time enough to deal with it. Sucha 
boiler would be as safe as a boiler can be. It would 
have good circulation; would supply dry and clean 
steam ; and would not be disastrously affected by a little 
salt or dirty water. Nor would it be extremely sensitive 
as to the action of feed-pumps. So far so well. We 
have yet to consider how it can be made to comply 
with another condition. Can perfect or nearly perfect 


=——————_—_—_—_—— 

It must be borne in mind that we are very far_from | M. Bertin, writing of the Niclausse boiler fitted - 
having a free hand in the matter of combustion. The board the French warship Friant, says, “ The firgt trials 
marine boiler, whether for commercial or naval purposes, | on board the Friant showed a very low efficiency ; densge 
must be ‘able to make plenty of steam.” The words are | smoke was given off from the funnel, and the uptakeg 
conventional, but they express very well the conviction | and base of the funnel became so hot that in places the 
of all concerned. Any boiler which “steams stiffly” | were entirely burned away.” The trouble was mainly 
must be regarded as mere or less of a failure, no matter | got over by very careful stoking with thin fires, The 
how good it may be in other respects. The boiler which | same statement holds good of various types of water. 
keeps its safety valves always on the point of lifting will | tube boilers on land and at sea; in fact, imperfect com. 
be pardoned many sins. It may be possible to burn coal | bustion and the production of smoke seem to be 
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without smoke, provided the operation is not hurried ; | inherent defects. The cause is not far to seek, although ; 
but this will not suffice at sea. We must be able to burn | we think that it has not before been fully stated. It may be 7 
it rapidly, and yet not make much smoke. Unfortu- | accepted as proved that it is impossible to consume = q 
nately, the tubulous boiler is very defective in this | gases given off by burning coal with air admitted _ 
respect. The Belleville boiler cannot get along without | through the grate bars. We have often heard it see 
special air jets under pressure and an economiser, which | that if only air enough is passed in—say 24 lb. per ~~ 

really provides a second combustion chamber above the | of coal—perfect combustion ought to be secured. a 
generating tubes. Very little information concerning | practice no amount of air that can be sent through 
these facts has ever been made public in this country, | bars will prevent smoke. In stokehold parlance “ the 
but it is at least certain that boilers such as those in the | air is spoiled” by going through the fire; this wee 
Powerful and Terrible can only be worked satisfactorily | that it is so largely diluted with nitrogen, and mixed wi 

when air at a pressure of 8 lb. or so per square inch is | carbonic acid, that it will not properly ag combus- 














combustion be secured with any boiler of the type ? 


forced among the tubes. tion. Fresh air must be admitted above the fuel. 
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ass is more or less a gas furnace; but itis of|is simply that a boiler is largely dependent for its | Guns— ; 
ape rege this fresh air unless it can be mixed | efficiency on radiant heat. When a brick furnace is con- | In turrets... Four 9in, 45 cals. 
eA hot gas. Ina locomotive boiler the combustion | structed outside, say, a Lancashire boiler, and delivers | In battery Four 6in. Q.F, 45 cals. 
with the hot g i Small Q.F. 22 various 


hes isfactory; the coal lying in a thick bed on 
a ri pages same condition as it would be in a 
as producer. It gives off large volumes of gas, and 
» are mixed with fresh air rushing in through the 
loor, and beaten down on the hot gas by the scoop 
cetor: a brick arch preventing a direct run to the 
deflector; @ br Legarervagg | 
tubes, and itself nearly white hot, promotes further 
mixing, and aids combustion. In the Scotch boiler air 
admitted at the door runs over the fire and enters the 
back uptake, which it helps to fill with white-hot flame. 
In either case the sei | of gas is kept well together for 
a time, and facilities for mixing and combustion exist. 
In the water-tube boiler we have the lower rows of tubes 
ose to the fire. The gases have to rise straight up 
among the tubes.* Itis of no use to admit air at the front 
of a grate six or seven feet long from which flame is 
rising straight up. The air could never reach the further 
end of the fire-box. To get over the difficulty, high- 
pressure air has to be admitted, as we have said, among 
the tubes. The passages between the tubes are narrow, 
and act very efficiently as flame extinguishers, in the same 
way that the gauze of a safety lamp acts. It is not 
wonderful that such furnaces give off smoke. The only 
way to mitigate the nuisance is to carry very thin fires, 
which require to be watched with the utmost vigilance 
lest they burn through ; for in this way alone can anything 
like a proper supply of free oxygen reach the products of 
combustion over the fire. The express type of boiler 
does not come at all within the scope of these articles; 
but we may point out that a large chamber is provided 
between the two inclined stacks of tubes, in which there 
is room for the gases to take fire and burn. No such 
chamber exists in the Belleville, Niclausse, or D’Allest 
boilers. We are naturally led to ask ourselves, would it 
not be better to raise the lowest tubes in the Belleville 
boiler even a couple of feet higher above the grate than 
they are now, and do away with the economiser. Various 
methods of arranging the tubes in water-tube boilers 
will suggest themselves to our readers ; it is enough to 
say that the arrangement by which the gases rise straight 
up through the tubes is the very worst possible. 

Here, however, it is worth while to utter a word of 
warning. Unless care be taken, much of the efficiency 
of the boiler will be sacrificed in making a successful 
attempt to get rid of smoke. The loss of economy due 
to smoke alone is a very small matter; but, unfortunately, 
smoke is often accompanied by imperfect combustion and 
a low average temperature. What we should endeavour 
to attain in any boiler is not an equable temperature 
throughout, but two extremes. That is to say, we should 
try for a very hot furnace and a cold smoke-box or up- 
take. Many water-tube boilers are fitted with sight- 
holes, through which it is easy to see what is going on 
between the tubes. It will often be found that the whole 
space from top to bottom is filled with a dull red smoky 
flame, and there is just as much of this at the top of the 
boiler as there is near the grate. Under proper manage- 
ment there ought to be no flame at al] among the upper 
tubes, while the lower tubes are immersed in nearly white- 
hot products of combustion. There are various ways in 
which something may be done to improve matters ; but 
nothing can be quite the best unless it provides sufficient 
space for the gas to mix with air and burn. There is, 
however, as we have just said, always a risk of reducing 
the quantity of steam that the boiler can make in a given 
time, and even its economic efficiency, while combustion 
is improved. This, we know, will be found a hard saying 
by the smoke-prevention gentlemen ; but itis nevertheless 
true, as perhaps a word of explanation may induce them 
to admit. 

Let us suppose that in a water-tube boiler we turn a 
fire-brick arch over the grate, and in this arch provide 
a large number of apertures through which the products 
of combustion can rise and pass among the tubes. It is 
easy to arrange matters so that air shall be mixed with 
the proaucts of combustion under this arch, and we shall 
have the furnace filled with white flames spouting out of 
these openings in the arch and diffusing themselves 
among the tubes. The arch itself becomes intensely 
heated, and helps, of course, to prevent smoke. This 
arrangement has been patented in various forms, and 
tried, uniformly with the result that the boiler makes 
less steam with it than without it. Again, boilers have 
been fitted with fire-brick furnaces outside them, in 
which combustion was fairly complete; there was no 
smoke, but the boilers would not make steam. The 
scheme was fully tried in Austria years ago. It has 
been pointed out that boilers which get their heat from 
the flames of puddling and mill furnaces are very in- 
efficient, seldom evaporating more than 8 Ib. or 4 lb. of 
water per pound of coal. This has been explained on 
the ground that the iron heated ran away with the heat, 
but this explanation falls to the ground when no iron is 
being raised in temperature. Years ago Mr. McConnel 
made certain locomotives with very lofty fire-boxes; 
they would not keep steam until the grates were raised 
about a foot. We ourselves remember a water-tube 
boiler which was a failure until the grate was raised, 
notwithstanding that the raising involved the production 
of much smoke. It is not very easy to explain the 
reason of all this, and the only reason which seems to 
meet the case will not be acceptable to the theorist—it 


very cl 


* Mr. Milton said, in his paper on “ Water Tube Boilers,” read before 
the Institution of Naval Architects in March, 1897, ‘‘In ordinary boilers 
with roomy combustion chambers these conditions are fairly well met, 
and in some water-tube boilers also the conditions are sought to be 
obtained. In others, however, in which the products of combustion are 
passed direct from engine into the narrow spaces between the tubes, 
economy cannot be expected. Mr. D’Allest attaches importance to this 
point, and his views are borne out by the trials quoted in the appendix 
joy previous paper. These trials, made by French naval officers with 
os of very similar design in all respects, except that of the circula- 
_ of the furnace gases among the tubes, and under similar conditions, 
i owed that when the furnace gases rose straight up amongst the tubes 
mperfect combustion resulted, smoke of great density being produced, 
while the evaporation was only 7°251b. per pound of coal from and at 
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flame into the tubes, it is easy to say that all the heat | 
produced save a very small quantity radiating through | 
the brick walls of the furnace, is sent into the boiler. | 
The radiant heat from the burning fuel does not reach | 
the boiler. The question is, what becomes of it? And 
that question has never been answered yet. Probably 
nothing short of an exhaustive series of experiments 
will suffice to determine the proper method of arranging 
the tubes to secure fairly perfect combustion. So far as | 
we can see, it would appear that success may perhaps be | 
found by adopting a modification of the D’Allest | 
arrangement, and compelling the flame to run across | 
the lower rows of tubes, then to pass back again at a 
higher level, and finally to rise through the tubes; in | 
this way a run would be had for the gas, which would | 
be mixed with air, with some hope of securing full | 
combustion. 

It would occupy much more space than we can spare | 
to say more on this branch of the subject; what we | 
have said will perhaps suffice to impress on our readers | 
the imperative necessity of securing good combustion 
if possible without the use of compressed air. In a 
naval boiler above all others it is necessary that no 
ow should be produced to betray the position of a 
ship. 








SOME NOTES IN RUSSIA. 
(From a Special Contributor.) 
No. 1V.—KRONSTADT. 
(Continued.) 

Tue Svietlana next claimed attention. She was lying | 
well out in a large basin, but boards were laid to her over 
the snow that covered the frozen water, so that with a 
little cautiousness she was easy enough to get at. Some | 
care was, indeed, needed as the snow was pretty deep, and 
the boards, of course, slippery. 

Alongside the ship a large square hole was cut in the | 
ice. From this hole water for washing purposes was drawn. | 
So far as the ship being ice-bound was concerned, | 
this hole had no significance; the pressure of the | 
ice has apparently no inconvenient effect upon the 
hulls. I did not anywhere notice any of those elaborate 
precautions which being frozen in is popularly supposed | 
to necessitate. 

As a rule, Russian ships 
are almost, if not quite, 
deserted for the winter, 
but the Svietlana was 
hibernating with most of 
her officers and men on 
board. To the smart 
cruiser that was to be aS 
seen at Havre some while 
ago she bore very little 
resemblance. The whole 





Torpedo tubes Four above water 
Armour (Creusot steel) 

Belt for 176ft. amidships 10ft. 7in. 

Bulkheads ... ... ... 8in. 

ME cc ses 8in, 

Turret bases ... 6in. 

Deck... ... 3in. on slopes 
Date of launch 
Machinery— 


Two sets vertical triple-expansion by 


Humphrys and Tennant ... Two screws 


Horse-power (natural draught) ... 5250 

Speed (trial 12 hours) ... ... ... 16 knots (mean) 
Coal normal, circa... ... 250 tons 
Bunker capacity, circa... “aa 400 tons 


It now remains to describe 
vessel to which Russia has more 
herself. 

The following are the principal 
Peresvet, Osliabia, and Pobieda :— 


the Peresvet, a type of 
or less committed 


particulars of the 


Displacement (nomina)) 12,674 tons 
i aaa 436ft. 
| ee 71hft. 
Draught (aft) ... 274ft. 


Ia turrets... . Four 10in. 45 cals. 

In casemates ... t Ten 6in. Q.F. 45 cals, 
In bow battery ... ... One Gin, Q.F. 45 cals, 
In battery amidships ... 20 3in. 


Small Q.F.’s Sak Agaaiaiene. nsdeaass 
Torpedo tubes above water in bow and stern, and four submerged. 


| Boilers, 30 Belleville generators with economisers in six groups. 
| Engines, three sets vertical triple expansion. 


SCI acdc oad? wcag io Three 
| Coal supply (normal) ... ... ... 1063 tons 
| Bunker capacity, also liquid fuel 2058 tons 
Continuous sea speed ... ... ... 16 knots (estimate) 
Maximum speed % 1 seer Pe 
orse-power, natural ... 14,500 


Armour—Harveyised steel made in Russia. 


The water-line is protected for nearly all its length by 
a belt 9in. thick amidships, tapering to 6in. at the ends, 
where, 30ft. from the bow and stern respectively, are Qin. 
bulkheads. A curved deck 44in. thick on the slopes runs 
the entire length of the vessel. 

The lower deck amidships is protected by 6in. Harvey, 


| as are also the ten casemates. The bow 6in. Q.F. has no 


armour to it; its arc of fire is also limited—that is to say, 
it can only train before the beam, and not even be used 


| upon the broadside. 





of the deck amidships 














fore and aft guns, around 
the chart-house, and over 
the search-lights on the 
masts. But for her three 
funnels and enormous 
ram she would have 
stood very well for a 
frozen-in whaler as we 
see them in picture books. 
The Svietlana is practi- 
cally a third-class cruiser, 
though her dimensions 


was roofed in with wood, = Te = +4) +. 7 
much as the decks of our = =i = Bin = cS cs \ 
hulks used as depdéts are Lait HAAR MT = 
roofed in. Little woolen --i-E-_ 
sheds were built over the = lo) O Ma 


A 





might warrant her being 
rated in the second class. 
She is, however, primarily 
a yacht, the guns and 
other warlike things being more or less after-thoughts, 

as it were, to enable her to be used for war purposes if | 
necessary. The following are the principal data con- | 
cerning her :— 


Diplacsetent... ws i Gh . RR Ome 
SRA ee eee 
Beam... : , 42ft. 


Draught (maximum) 


ROR A 
Armament—Six 15-cm. (6in.), 45 calibre Q.F. Canet, 12 small | 


small Q.F., four to: o tubes. 
Armour—Creusot steel deck, 1 fin. on the slopes. 
I.H.P. (natural draught) Bae ausp ae, Pee ee 
Trial speed (average) .. 20°25 knots 
(maximum)... . . 21°6 knots 


Engines—Vertical, 4-cylinder, triple-expansion, two screws 
Boilers-—18 Belleville generators 
Laid down at Havre, 1895, launched, 1896. 

She serves as the yacht of the Grand Duke Alexis, 
Commander-in-Chief of the Russian navy, and is per- 
manently fitted for that purpose. The Grand Duke’s 
state-rooms are fairly large, and are wainscoted with yellow | 
pine. A good deal of interior space is taken up by a very 
broad and shallow mahogany staircase leading to the | 
Grand Duke’s smoking-room on the quarter-deck. This 
staircase is very fine and massive, but it takes up | 
so much space that the smoking-room itself is consider- 
ably curtailed. 


| 


Admiral Senjavin. She closely resembles the General 
Admiral Graf-Apraksin, a ship fully described in the 
first of these articles. It will suffice here, therefore, to | 
tabulate her principal characteristics :— 





Displacement ... 4126 tons 
Length ... ... 277ft. 6in. 
Beam... 52ft. 
Draught ... 17ft. 6in. 





| they 





The armouring of the turrets is peculiar. Both they 
and the bases are about 10in. thick. The peculiarity lies 
in the fashion in which these bases contract as they 


| descend, and in them much of the Peresvet’s novelty 


consists. For the twelve-pounder 3in. guns stout shields 
will be provided. 

Relatively to the earlier Poltava class, it will be seen 
that the Peresvet presents a larger target, is less heavily 
armed, and perhaps rather less well protected on the 
whole. Of course, there is a guid pro quo somewhere, and 
in this case it lies in speed. The Poltava is a battleship 
pure and simple; the Peresvet, even more than the 


| British Canopus, is one of those hybrid craft that the 
| French call “ intermediates.” 


It is worthy of note, in 
passing, that the French have built no such ships 
themselves ; their battleships, however open to criticism 
may be, have been designed as battleships, and 
the French in the past have usually proved fairly sound 


in their ideas as to the best form of fighting ship. 


The Peresvet is really an armoured cruiser masquerad- 
ing asa battleship. She is more logical, perhaps, than 
our Canopus—more frankly a cruiser. Possibly she 


might be called an improved anticipation of the Cressy 
class, or even the “mighty cruisers’ of Mr. Goschen. 
| She is slower; on the other hand, she is more powerfully 
: : | armed and better protected. 
Near the Svietlana lay the coast-defence ironclad | the “‘ mighty cruisers” with its extra speed caught her, 
| the 
| personnel) might not be altogether advantageous. 


Consequently, if one of 


catching (assuming equal gunnery and equal 


With some such idea at the back of his head the 


| Peresvet’s designer must have gone to work ; possibly, 
|as the ship is destined for the Far East, he might be 
| thought to have had the Asama at the back of his head 
|also, only the Asama was not then heard about, I 
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fancy. For all that her launch slightly preceded the 
Peresvet’s. The same is true to a greater degree, of 
course, of the ‘“‘ mighty cruisers”-—-there is no ship in 
either the British or Japanese navy to which the Peresvet 
can be called an exact reply, and to call her antici- 
patory of any seems scarcely correct. 

The Peresvet was laid down in November, 1895, ‘the 
Osliabia being commenced on the same day. The only 
possible “rival” ships that she could be a ‘“‘reply” to 
would be German—either the Kaiser Friedrich der 
Dritte, or, less probably, the Fiirst Bismarck, both of 
which were laid down before the Peresvet. In view of 
the fact that the Russian navy is always assumed to 
exist merely as a menace to the British fleet, this 
question of what the Peresvets were designed as “ re- 
plies” to is of some considerable interest, and a com- 
parison of the Peresvet with the ships most like her is 
instructive. Only what may be termed the fighting 
details are given, and, in order to enforce the com- 
parison, the Naval War Game notation for guns and 
armour is again employed :— 





wreavat |Haiser F,| + . 
Peresvet. der Dritte, Bismarck. Asama. 








Tonnage .. ..| 12,674 | 11,130 | 10,650 9750 
Big guns .. +. + «./4B(i0in.) 4B (94) | 4 B(9°4) 4C(8in.Q.F.) 
i a ee ee et 18D | 12D 14D 
Minor Q.F., circa 3in. .. 20F 12F | 10F 12F 
Small Q.F. srs een ee ode 26 20 | 14 12 
Torpedo tubes, submerged. . | 4 5 | 5 4 
Torpedo tubes above water,| | 

armoured nel Sains wel _ _ | -- 1 
Torpedo tubes above water,| 

unarmour os os 2 1 | 1 — 
Beltarmour .. .. .. .. a-c¢ a—c | a-d b—d 
Ratio of belt to length, cirea i i ; complete| complete 
Lower deck armour .. .. ec al | al a 
Ratio of lower deck armour, } 

circa on ee oe . o- = | 
On big guns, armour .. .. a a a c 
Bases of big guns, armour.. “ ail | ntl nil 
Casemates or turrets,armour € c | d € 
No. of guns in casemates and 

ON Se “ae oe 10D sD |} 12D 5 
Shields, armour .. .. .. d? t | d? cand ¢ 
No. of guns behind shields) 20F 12F | 10F 4Dand12F 
Horse-power .. 14,500 n.d/13,000 f.d.| 19,000 18,000 
Probable actual sea speed for | 

continuous war work ..| 16knots 15 knots | 17 knots 175 knots 
Protections to vitals equiva- 

lent to . e of @aaa 


a—aada a—aa aaa 

a is the equivalent to 18in. iron; 6, 1din.; c, 12in.; 
d, 9in.; e, 6in.; f, about 4in.; @aaa would be about equal 
to 36in. of iron; aaa to 80in.; and aa to 24in. 

a probably represents the thickest armour that a B gun 
would be likely to get through. 

It is difficult to carry this comparison far beyond a 
tabulation. Regarding the vessels without any attention 
to their displacement, the Peresvet is probably the best. 
Being the largest, she should be. The Kaiser Friedrich III. 
is probably over-gunned ; German notions of ship design 
are always governed by the idea that any space without 
a gun in it is wasted. Regarded from the per ton point 
of view, the Asama is probably the best ship ; everything, 
in fine, depends upon what quality is counted the most 
valuable. The Peresvet is the least handy of the craft, 
and so more liable to be rammed. The Germans having 
no curved deck behind the belt, are weak in their engine- 
rooms—they have merely thin splinter decks, and a flat 
armoured deck on top of the belt. 

These ships have been tried several times in the Naval 
War Game, which necessarily deals almost absolutely 
with matériel. In this it has been purely a matter of 
tactics which ship has proved the better in duels. 
Probably, taking one thing with another, they are fairly 
onapar. Where they fail mostly is in opposition to a 
real battleship carrying 12in. guns. A 12in. gun has so 
much greater penetration; there is no reason why it 
should shoot less straight than a i0in. or a 9-4in., and 
the difference in ‘time to load” is not great. Finally, 
the 12in. shell is a good deal to face ; the 10in. is destruc- 
tive enough, but between it and the 12in. there is a very 
big gap. The Peresvet may be a little swifter than the 
Japanese Shikishima, but her advantage ends there. 
Other things being equal, all the probabilities of victory 
in a duel between the Peresvet and Shikishima would be 
in favour of the latter. She has more guns, and bigger; 
more armour, and thicker. At the same time, the 
Peresvet, with her lofty forecastle, has a splendid com- 
mand from her bow turret, but it is, so far, pure theory 
to suppose that this would tell heavily as an advantage. 
The Shikishima, or any similar battleship, does not look 
to be the vessel that she was designed to meet. 

From the purely sailor point of view, the Peresvet seems 
likely to be a splendid ship. Her lofty foke’s’le, broad 
clear decks, and fine lines are all thingsto appeal to the 
seaman. Then, too, her coal supply is equal to that of 
the British Majestic class—a point of great importance 
to Russia in the event of her being used for war in the 
Var East. Some of the necessity for this Port Arthur 
has helped to do away with, but the taking of Port 
Arthur post-dates the designing of the Peresvet. 

At the time of my visit to Kronstadt the Peresvet looked 
fairly complete, save for her masts. She was rigged with 
temporary poles. The masting given to her in the illus- 
tration on page 433 is that it is proposed to supply her 
with—in the plan the masts as originally designed are 
given. The Russians have been impressed apparently 
by the fact that the ordinary military mast is likely 
enough to be knocked over, the new mast is specially 
designed to stand being hit. 

This new form of mast, as described to me, is a tower 
pure and simple, without stays or supports of any sort ; 
an evolution rather than a copy of the French military 
mast, itself a thing of no mean proportions. The Russian 
ideal is a mast hard to bring down, and which if 
brought down will go overboard at once without there 
being any stays to foul the screws, or keep it alongside 
blocking the guns. 

The secondary armament of the Peresvet is usually 
listed differently to that given in this description of her. 
Some such armament—eight 6in. and five 4°7’s—was au 
some early date actually contemplated for her, I believe, 





at any rate I have seen a Russian sketch of her design 
with four casemates in line along the upper deck. The 
positions of the 4-7’s were not apparent from this design. 
In any case this has long since been abandoned, the ship 
when I saw her at Kronstadt was complete save for the 
masts, and the casemates were as I have drawn 
them. So were were those of the Osliabia, at the new 
Admiralty yard. 








SEA COAST PROTECTION. 
By W. H. WHEELER, M. Inst. C.E, 
No. V. 

EXAMPLES OF GROYNES.—(Continued.) 
Tue East Coast. 


A Great deal of work has been carried out for the 
protection of this coast. The methods adopted do not 
vary very much from those already described. An 
effective system of groyning has been carried out for the 
protection of the coast lying between Flamborough and 
the Humber, including Hornsea, Withernsea, Kilnsea, and 
for the protection of Spurn Point. 


HorNSEA AND WITHERNSEA. 


At these places the groynes were constructed about 
thirty years ago, and are fully described and illustrated in 
a paper by Mr. Pickwell (‘‘ Min. Proc. Inst. C.E.,”’ vol. li.). 
These groynes consist of 1lin. by 4in. Baltic fir planking, 
secured by inch bolts to lin. piles spaced dft. apart 
and 23ft. long, driven 12ft. into the boulder clay; every 
alternate pile is supported by 13in. by 6}in. struts, abutting 
against 13in. piles driven 9ft. into the clay. They are 
placed about 200 yards apart at right angles to the shore, 
and run about 300ft. to 350ft. in length. The planking 
was added as the beach increased, the top being kept 
about 3ft. above the beach. The cost of the groynes was 
£3 7s. 6d. per lineal yard. Mr. Pickwell, in his paper, 
expresses the opinion that the groynes would have been 
equally effective if they had been placed 300 yards instead 
of 200 yards apart. The effect of the groynes was at 
once to raise the beach, and prevent further erosion of 
the cliffs. Ten years after their construction it was 
estimated that the accumulation of shingle amounted to 
500,000 tons, and that the beach had been raised 8ft. to 
16ft. over a length of 1300 yards by 100 yards wide. 
Considering the small amount of attention that appears 
to be paid to the maintenance of these groynes, they are 
still in very fair order, after thirty years’ wear and tear of 
the stormy waves of the North Sea. In many places 
they are buried in the shingle. Although the groynes 
have efficiently protected the coast and sea wall, they do 
not prevent the removal of the shingle during gales. 
Thus, in the heavy gales of the winter of 1897, and the 
four days’ easterly gale in March, 1898, the shingle was 
scoured out from the front of the concrete sea wall at 
Withernsea to a depth of from 6ft. to 10ft.; although it 
was gradually working back, there was still, several months 
after the gale, a depression below the top of the groynes 
in front of the sea wall of from 8ft. to 10ft., the beach 
150ft. further out having accumulated up to the top of 
the groynes. Groynes of a somewhat similar character 
were constructed about the same time in front of Horn- 
sea; and the coast to the south of Withernsea has also 
been groyned for a short distance, but between this and 
Kilnsea the cliffs are being rapidly worn away. 


KILNSEA. 


The sea here is separated from the Humber by only a 
narrow strip of land, and some fears have been enter- 
tained locally lest, owing to the rapid wearing away of 
the low cliff, the sea should break across this narrow 
neck of land. The groyning is, however, being gradually 
extended from Spurn Point northwards, as the shingle 
collects. The supply of material is limited, being derived 
from the stones and pebbles contained in the boulder 
clay of which the cliffs to the north are composed. 

The groynes which have been erected between Kilnsea 
and Spurn Point consist of 3in. Baltic fir planking, fas- 
tened to 12in. piles spaced Sft. apart and driven 10ft. 
into the clay, supported by Yin. by 6in. struts attached 
to short piles. An intermediate pile is placed between 
these. The piles are protected at the top by a galvanised 
cast iron cap. The groynes are placed about 200 yards 
apart, and run about 320ft. in length, extending from 
the cliff nearly to low water. Many of the groynes are 
now buried, the shingle and sand having accumulated to 
a depth of 10ft. The last groyne, which is about half a 
mile south of Kilnsea, was constructed about four years 
ago. An illustration is here afforded of the way in which 
lows or gullies running parallel with the coast are formed 
during heavy on-shore gales. At the time of my inspec- 
tion a deep depression, varying from 50 yards to 100 yards 
wide, was formed at the foot of the sand hills by the 
breaking of the waves at or about the point to which the 
high tides reached at some time previous during a gale of 
some continuance. Immediately seaward of this was a 
ridge of shingle and coarse sand lying at a steep angle, 
and gradually moving upwards and filling the low; 
beyond this ridge the slope of the beach was about 1 in 
12. The shingle on this beach varies from about half an 
inch to two inches in diameter, with a few occasional 
large pebbles on the top of the ridge 4in. to 9in. long, and 
containing from 25 to 400 cubic inches. 

Spurn Port. 

This is a narrow projection or promontory, con- 
sisting of shingle and sand, and extends southwards 
across the mouth of the estuary of the Humber for a 
distance of two miles, the depth of the sand being up- 
wards of 60ft. This point extended southwards a 
distance of 2643 yards between 1676 and 1864, at a rate 
varying from 20 yards to 56 yards a year during the first 
100 years, and, more recently, up to 1864, at a rate of 
about 84 yards; from 1864 to 1875 the extension was at 
the rate of 54 yards a year.* It is bordered by sand 





* Shelford on the Humber, “‘ Min, Proc, Inst. C.E., vol. xxviii., 1869. 
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dunes rising from 10ft. to 20ft. above high water Th 
shingle derived from the waste of the Yorkshire clify h 8 
accumulated here in considerable quantities, and Pi _ 
dep6t from which supplies were derived for rep: — 
roads and making concrete. At an inquiry that was eal 
by the Board of Trade, it was shown that 60,000 jo 
year had been taken from Spurn and the south-east oe 
of the Holderness coast for the maintenance of the Ba 
The removal of this shingle has for some time past be . 
prohibited by the Board of Trade. In 1849 g eis 
breach was made in Spurn Point, and it wag feared 
that the tide would break across. The cost of makin 
good this breach with a chalk bank was £25,000, 8 

In 1864, under the direction of Sir John Coode six 
groynes were constructed near the high lighthouse 
opposite the breach of 1849, for the purpose of stopping 
the drift of the shingle and semaine beach, Bo 
being subsequently added, extending from the southern 
to the northern point of the promontory. These groynes 
were of different lengths and spaced at varying distances 
and consisted of 3in. planking fastened with {in. bolts to 
10in. fir piles, driven at various depths into the beach 
When they were erected most of them stood about six 
planks above the beach at the land end. Twelve years 
afterwards five of the groynes were covered with shingle 
to depths of 3ft. to 4ft. along the greater part of their 
length, and Mr. Pickwell (‘‘Min. Proc. Inst. (.E,," 
vol. li.) estimated the quantity of shingle which had 
accumulated due to the groynes at 1} million tongs 
making an increase of beach 100 yards in width, by Tit. 
in average thickness, over a length of 34 miles. The 
cost of these groynes was £6 a lineal yard. 

In addition to the groynes for the protection of the sand 
dunes, Sir John Coode caused to be made small embank. 
ments 6ft. to 7ft. high, the top being 1} to 2 yards wide, 
and from 3ft. to 4ft. above high water, the side slopes 
being 4 to 1, protected at the sea front by stakes and 
wattles, and the top and sea faces planted with “ marram” 
or “bent” grass. He also had all abrupt knolls and 
vertical faces in the dunes levelled down to easy slopes, 
and these planted with bent grass. In the course of a 
few years the line of grass-covered dunes extended from 
20 to 80 yards seawards, and to a height of 6ft. to Sft. In 
addition to the bent grass, plants of sea buckthorn 
sprung up on the dunes naturally, and added much to the 
stability of the banks. 


SuTTON AND MABLETHORPE. 


The coast from the Humber to the Wash borders a 
tract of low land which is below the level of high 
tides, and is protected from the sea by a range of sand 
banks or dunes. The water does not reach the foot of 
these dunes except at very high tides. Between the 
dunes and low water is a long tract of flat sands extend. 
ing over about a quarter to half a mile, and lying ata 
slope of 1 in 30. The substratum of this beach is clay, 
which is only thinly covered with sand at the upper part. 

Between Trusthorpe and Sutton, a distance of two 
miles, with the object of raising the beach, and so atfford- 
ing more protection to the dunes, groynes have been 
placed about 150 yards apart and 2ft. above the beach, 
consisting of Tin. by 2hin. fir planking, spiked to a 6in. by 
4in. waling resting against fir piles 9ft. long, driven into 
the clay and spaced 54ft. apart, every alternate pile being 
supported by a strut. When these groynes were first 
erected they were placed at an angle leaning away from the 
shore northward; but as this was not found satisfactory, 
they wereafterwards taken upand placed at right angles to 
the shore. They now extend from the foot of the dunes 
for about two-thirds of the distance to low water. As 
there are no cliffs along this part of the coast to provide 
material, these groynes have had little or no effect in 
raising the beach. They may, to a certain extent, have 
prevented denudation, but a comparison between the part 
that has been groyned and that immediately adjoining to 
the north shows that the level of the beach is about the 
same in both cases. During heavy gales the sand is cut 
out down to the level of the clay at the upper part of the 
beach, leaving a wide hollow or low, but this gradually 
fills up again after the subsidence of the gale. If any- 
thing, the denudation of the beach and exposure of the 
clay bed of the shore is greater where the groynes are 
than over the adjacent beach. After the gale, when the 
sand begins to work back up the beach, an accumulation 
of from 1ft. to 2ft. takes place on the north side of the 
groynes. 

At Trusthorpe some angular box groynes have been 
constructed, consisting of five piles 7in. square, spaced 
5ft. apart, driven into the clay, the centre pile being 
about 3ft. higher than those at the sides, the piles 
raking away from the centre to each side at an angle of 
224 deg., the shape resembling that of a reversed \. 
To the piles are bolted 5}in. by 4in. walings, and on 
these are spiked 2in. planking, the space inside being 
filled with clay—Fig. 4. These groynes are constructed 






WAIT IR WA 





Fig 4. 


Box Groyne. 


Trusthorpe. 


on a sandy beach, and are from 250ft. to 300ft. long. 
They offer less resistance to the waves than the square 
box, are easy to climb over by persons using the shore, 
and are much used by visitors as seats, affording shelter 
from the wind. Similar groynes have also been fixe 

further along the coast at Ingoldmells. This beach is 
bordered by sand dunes which extend from Saltfleet_ to 
the Wash, the land behind being below the level of high 
tides. The foot of these dunes is above the level of ordi- 
nary high water, and is only reached by the waves during 
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i f high tide. A large outlay has been 
the shoe pect Sing the dunes between Mablethorpe 
ination where they are liable to be washed down 
- broken through. This protection consists of cover- 
ae the face of the sandbank with 3in. planking spiked 
re alings bolted to fir piles 9ft. long by Tin. square 
to a 4ift. to ft. apart each way, driven through the 
spa into the clay bed below. The lower part, which 
pt nds about 40ft. up the face, rakes at an angle of 
ib yA and the upper length of 10ft. at an angle of 
430 den.—Fig. 5. The planks are bedded on a layer of 
Jay. When this protection was first adopted the heads 
of the piles projected above the planking, and 1}in. 





















Fig. 5. 
Trusthorpe 


boarding was used. In the newer work the pile heads 
are covered by the boarding, and the thickness of the 
planking has been increased to 2in. and din. The foot 
of the dunes, and consequently of the boarding, is above 
the level of high water of spring tides, so that it is only 
in case of high tides and on shore gales that the pro- 
tection of this boarding is required. Very little attempt 
seems to have been made to maintain the dunes. Here 
and there a few bushes are placed to prevent the drift, 
but no attempt is made to fill up the gullies and so pre- 
vent the wind blowing through and carrying the sand 
away. Further down the coast some fagot protection 
has been placed at the foot of the dunes, consisting of 
ghin. by lin. stakes, 4ft. Gin. long, driven into the Clay 
with runners attached, and to these are fixed fagots 
about 6ft. in length and lft. in diameter placed 
vertically. 
SHERINGHAM AND CROMER. 


Here, where the cliffs consist of glacial drift resting on 
chalk with flints, the waste has been very considerable. 
Only last spring, on the east side of the pier, at the Golf 
Links, considerable erosion took place, and a great mass 
of earth fell from the cliffs, which are about 150ft. high. 
(Giroynes have from time to time been constructed, but 
not at any regular distances, or on any defined system, 
and the loss of the cliffs continues whenever an easterly 
gale with high tides occur. There is a fair supply of 
shingle derived from the flints washed out of the chalk. 
In places the shingle has collected in a bank under the 
cliffs to a height of 6ft. above high water. At Shering- 
ham a large wooden groyne has been constructed which 
collects locally a considerable amount of shingle, which 
sometimes is from 6ft. to 8ft. higher on the west than 
the east side. 

West of Cromer pier within the last few years several 
groynes have been placed at right angles to the shore, 
consisting of 3in. planking spiked to fir piles 1lin. square, 
spaced 6ft. apart, and driven into the chalk, of which the 
beach is composed, every third pile being strutted to a 
short pile driven into the beach. The length of these 
groynes is from 300ft. to 400ft., and the cost about £970 
each, or 53s. a foot-run. To theeast of the pier a con- 
crete groyne, 60 yards in length, has been constructed, 
which at the time it was erected was 9ft. above the 
beach, This groyne is continued for 72 yards to low 
water, with 12in. piling and 3in. planks. In the winter of 
1897 some low groynes were erected on the east beach 
across a low, which had been in existence for some 
time. These in the course of a few months caused suffi- 
cient accumulation of sand to fill up the low, and raise 
the beach at the upper end of the groynes to 3ft. above 
the previous level. 


HappisBURGH AND WINTERTON. 


South of Cromer, between these two places, is a long 
stretch of low country, the surface of a great part of 
which is about level with high-water spring tides, and 
which includes the Norfolk Broads. This land is pro- 
tected from the sea by sand dunes. During the gale of 
November, 1897, these dunes suffered severely, the foot 
being cut away to the extent of 20ft. to 30ft., and near 
Horsey Gap the sea made two large breaches, through 
which the water poured for a short time during the high 
lide raised by the gale. The sand of the beach also was 
lowered by the action of the waves to a depth of lft. to 
1}ft. The sand washed away from the foot of the dunes 
during heavy gales is gradually replaced by fresh sand 
blown off the shore. The danger to the country was 
considered so serious that the Board of Trade sent an 
Inspector to inquire and report on the matter. 

Fascines have, from time to time, been employed to 
encourage the growth of the sand on the dunes when it 
was washed away, and have been successful in restoring 
these to their original dimensions. In front of Hasbro 
groynes have been used along part of the beach; but, 
although they accumulated a small amount of sand, 
they had not done so sufficiently to prevent the high tides 
from washing up to the base of the bank, and the 
authorities in charge came to the conclusion that “ they 
did more harm than good.” In places there are gullies 
through the dunes, and no steps appear to be taken to 
get these filled up. It has been the practice along this 
shore to remove shingle from the beach, and mow the 
Marram grass on the dunes, thus destroying the natural 
means of protection, 


GORLESTON. 


Beyond Yarmouth, at Gorleston, where the cliff has 
been wasting away very rapidly—about 100 yards having 
disappeared in twenty-five years before protective 
measures were adopted—recently, in addition to a con- 
crete jetty which runs out in a south-westerly direction 
from the southerly side of Gorleston Pier, a sea wall has 
been constructed at the foot of the cliff, and to protect 
this low wooden groynes have been constructed, consist- 
ing of piles 12ft. long and Tin. square, spaced 5ft. apart, 
and boarded with 2in. planking. These groynes are only 
75ft. long, and about the same distance apart, and extend 
from the cliff to a little below high water. When these 
groynes were first put in, about fourteen years ago, they 
were 6ft. above the beach; but most of them are now 
buried. The beach consists of coarse sand with a small 
quantity—about 13 per cent.—of shingle. 


CorRTON. 


Here the owner of the land abutting on the cliff 
has carried out a considerable amount of groyning for 
the protection of his house and grounds, which has pre- 
vented the denudation of the beach at this point, and 
damage to the sea wall which has been constructed for 
the protection of the cliff. Since 1870 fourteen groynes 
have been erected, reaching from the sea-wall to low- 
water, a length of 150ft. to 180ft. These groynes are of 
a very substantial character, and vary very much in 
their height and method of construction, some being ft. 
above the beach, and others reaching 7}ft. above high- 
water mark at the shore end. They are placed at a rake 
of 1 in 30, which is considered as the normal slope of 
the beach. It has been found that these high groynes, 
while requiring great strength, and being subject to 
much damage by the effect of the waves during gales, 
have not been as successful as anticipated; and some 
of them have recently been lowered to 3ft. above the 
beach. 

LOWESTOFT. 

The beach here at one time accumulated a large 
amount of shingle, on which part of the town now stands. 
Of late a considerable amount of denudation has taken 
place, and during the easterly gales and high tides of 
the last two years much damage has been done. A few 
wooden groynes have been placed on the north side of 
the harbour, but the shingle was completely denuded 
from these during last winter’s gales, and great fears 
entertained as to the flooding of the Denes. During the 
gale in the spring of 1898 the beach was lowered from 
6ft. to Sft., but this was partly recovered by the shingle 
working back gradually after the gale ceased. On the 
south side of the pier the erosion of the cliffs was also 
very considerable. 

The only supply of shingle to this beach is derived from 
the waste of the cliff between Gorleston and Corton. 
This cliff consists principally of sand with a small pro- 
portion of gravel and stones. The drift of this eastwards 
has been arrested by the groynes put out at Gorleston 
and those at Corton, and consequently there is very little 
supply to make good the waste on the Lowestoft beach 
during storms. The supply is further diminished by the 
practice which exists of gathering all the larger pebbles 
off the beach for road-making purposes. The Great 
Eastern Railway Company also use a large quantity of 
shingle for their own works and for exportation by their 
railway. This beach affords an example of the fact that 
groynes do not prevent the removal of material from a 
beach during on-shore gales, the beach being as much or 
more denuded at the north end, where the groynes are 
situated, as further north where there are no groynes. 
In fact, so much shingle was removed that the lower 
planking of the groynes was left standing a considerable 
distance above the beach. 

For the future protection of the beach, the Corporation, 
after considerable delay, have obtained permission to 
borrow £5000 to carry out works of sea defence and 
protection on the south beach, and under the advise of 
Mr. Case have given instructions for the erection on the 
south beach of sixty low timber groynes of varying length, 
and spaced 100ft. apart; the upper ends commencing 
below high-water mark, and extending nearly to low 
water. On the north beach the present groynes are to 
be lowered and others erected. 








THE METAL AND MACHINERY IMPORTS OF 
CHINA AND JAPAN. 

Wits all eyes turned to the Far East as the sphere where 
the trade of the future is to experience its greatest develop- 
ment, it is interesting to know what the two principal 
countries there absorb in the form of metals, and the official 
returns of imports for 1897 which have just become available, 
afford us some insight into the details. The cotton-spinning 
industry has been making great strides in Japan of recent 
years, and just lately one or two of the leading English firms 
connected with China have started spinning mills in that 
country. Unfortunately the imports of machinery are lumped 
together in one sum without any attempt at classification, and 
the value in 1897 was 2,717,000 Haekwan taels, against 
2,065,000 in 1896, or taking the present exchange value of the 
tael at 2s. 8d., £362,000 and £275,000 respectively. For an 
empire containing more than three hundred million souls 
this is absurdly little, and only affords one an idea of what 
may some day be, when modern ideas and civilisation really 
begin to take hold of the people. Of the import of 1897, no 
less than 2,250,000 taels was into Shanghai, the base of what is 
peculiarly the British sphere of influence in the Yangtse 
Valley, and there is no duubt that up to the present what little 
progress has been made, has been under the auspices of our 
own merchants. 

When we turn to metals in their several stages, however, 
the result is much less satisfactory, as the value of the import 
in 1897 was only 8,147,000 taels against 9,760,000 the previous 
year, say £1,086,000 and £1,300,000 respectively. The 
declines in iron and steel are quite general but, as everywhere 
else, there was some improvement in copper, as constructors 








of electrical appliances and installations are making their de- 


mands for this metal even from this remote quarter. It will 
be best to set out the comparative figures for the two years in 
tabular form, with the Chinese weights reduced to English tons. 


Import, 
1896. 1897, 
Iron— Tons. Tons. 
Nail rod os 0 “ee ce ape ae oe a 
ee ks eds Bek or cae om es GAR <2 ss ee 6,270 
OMe. a cancun’ ae? 2... a) a ee ae 
Sheets and plates .. <o oe S08 2 se we EO 
. roe eee ae 
Pig and kentledge.. .. .. .. 8,980 .. .. .. 1,440 
C8 eer Oe 
i ee es. ar eet 
DOE 6k os. as, oe es ce ce ee EE ee 1 ee 
Steel, mild, or iron ingots .. fo! 700 
>, hers Pr ae 5400 .. .. .. 4,060 
\, 4 Perera 10,000 .. .. .. 7,590 
Tea and sheet kad.. SO vey. ek 100 

Copper— 

Unmanufactured slabs and ores 2,250 .. .. «. 2,490 

Bars, rods, sheets, nails, and 
Rd aN at gins aa ae SOD exc. 4 490 
Was aa oa Vaal ears 1a 2 ee 80 

Yellow metal, bars, rods, sheete, 
CEUs ac as at oe SOE en 6 
Spelter ga Hee. ae tn tte os (ae) on se) 
Brass wire.. .. wi tite NO sa ae as 130 


These exhaust the classed items of any importance, but 
unclassed ironware was valued at £55,500 in 1897, against 
£69,500 in 1896, and other metals unclassed at £36,600 and 
£45,000 respectively. As with machinery, the bulk of the 
import is with Shanghai, and the returns from this port are 
furnished in greater detail. Thus, we find that the largest 
item in old iron is horseshoes, followed at a considerable 
distance by plates, cart tires, hoops, and scraps of various 
kinds. Under the heading of iron, there appear nails, rivets, 
anchors and chains, screws, nuts, bolts, and a variety of 
other items. The import of rails was only 110 tons. Thereis 
scarcely any description of metal ware for which there is not 
some demand, and the important point is how to increase it 
in such a way as at the same time the country and the 
manufacturers and shippers shall be mutually benefited. 

The Japanese imports run into much more considerable 
figures, and with a population greatly inferior in numbers to 
that of China, they afford evidence of the much higher state 
of civilisation which the country has attained. Ten years 
ago, for instance, the value of machinery, implements, and 
scientific instruments was no more than the equivalent of 
£163,000. The improvement in subsequent years was by no 
means continuous, and it is only the last two or three that 
have witnessed what may be described as the great awakening. 
Unfinished iron and steel has not advanced in anything like 
the same proportion, because facilities do not yet exist for 
converting it into the necessary uses for which it is required ; 
but wrought or partly wrought iron and steel were valued in 
1887 at no more than £195,000 at the equivalent of the 
present exchange, and finished metal at £132,000, while last 
year the combined total was nearly £1,700,000. The com- 
parisons for 1896 and 1897 are as follows, taking the value of 
the yen at 2s. :— 





1896. 1897. 
Unfinished iron and steel .. £163,500 | 
Partly finished ditto .. 1,210,000 ; . £1,693,000 
Manufactured ditto .. 88,000 } 
Other metals .. 95,600 346,000 
Machinery, &c. 1,060,000 3,100,000 
£2,617,.0 £5,139,000 


The figures for 1897 are supplied in detail, and, as in the 
case of China, we will, for greater convenience, where neces- 
sary, convert them into English tons. 


Tron— Tons. x 
uw “aa “ne - 48,250 .. 93,460 
Bar and rod .. 54,200 .. 305,000 
Plate and shect WMO 2. oe cess. DO 
Galvanised sheets awe 2 
Roofing or corrugated and 
nee... swt SP wa a OS 
oo eee Bead iy #6 Re 4,500 
Hoopandband .. .. .. We eS. cs) ano oa 4,700 
Rails ae.) aa ta oe ‘sn ee . «+ 832,500 
Tron nails a ee 145,000 
ee err: Moe 18,000 
Telegraph wire .. .. .. 5,780 .. 47,750 
Tin-plates fa dee. “Sarak Tse et eee 13,000 
+" ieee 88,350 (boxes) .. 43,000 
Steel . te. wart eee agi, ee aes’ are . 47,500 
Railway material.. .. .. .. _ 200 000 
Iron pipesand tubes .. .. .. _ oe ~ ioe 90,C00 
Steel wire aay ga. ‘ea eas ome ts sae am “ae 2,600 
Steel wirerope .. . LO ae 7,500 


The following constitute the leading items under the 
heading of other metals :— 


Tens. £ 
ee ae a a ee ee oe ae ee 
ay: MIE an "ser cle oe ‘nh cra? A 11,000 
oe SWAN cae cke oa ax “ee ae os 15,000 
Zinc cide. glee, “(oar & Taint (a lnae 13,000 
| ee eee 73,500 
as an" 4% ae aq ees 14,500 


Other imports are insignificant, even those of copper only 
running to very small figures, Japan being a large producer of 
this metal. Of copper wire the quantity was 210 tons, and of 
sheet copper less than 50 tons. Bars, yellow metal, and nickel 
are included for small quantities, and the unenumerated sun- 
dries run to nearly £100,000 in value. 

Under the heading of machinery and implements, the 
following are the most noteworthy items. 


£ 

Textile—spinning 540,000 

‘ weaving... .. 40,000 
Dynamos and parts of 110,000 
Papermaking .. .. 75,000 
Mining machinery 32,000 
Sewing machines.. «- 10,500 
Locomotive engines . + 425,000" 


Railway carriages MY 2A WR Ga sy aenigal ed 


Steam boilers and engines -- 182,000 
Steam vessels Gan tae, *- <6 . 823,000 
i GS Se ee ee ee 
I RE ac ce a ck ee ae a we 725 
Le ae - 190000 
Clocks 40,000 


There are numerous small amounts for scientific and other 
instruments, and unenumerated machinery stands for £400,000. 
Perhaps the most striking feature is the practical absence of 
agricultural machinery from the list, and one that is to be 
much regretted, as Japan cannot afford to neglect her agri- 
cultural industry any more than other countries, and in the 
eager rush for industrial expansion she is bound to come to 
grief unless the land is put to its full and economic uses. 
Already the strain is being felt, and English and American 
implement makers can do the country and themselves at the 
same time no better service than to push their goods and 
encourage the use ofthem. Japan isa large importer of food 
stuffs, in the form principally of rice, which can be, and is 
largely grown at home, and it will be a misfortune if the 
country does not learn to supply at least its own requirements 





until its other industries are established upon a profitable 
basis. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Thursday and Friday, the 27th and 28th of last 
month, was held an ordinary general meeting of the 
Institution of Mechanical Engineers in the new home at 
Storey’s Gate. On the first evening, after the usual 
routine preliminaries, the newly-elected President, Sir 
William White, read an address, the publication of which 
we commence to-day on page 434. A vote of thanks was 
proposed by Sir Edward Carbutt, and seconded by the 
Right Hon. W. J. Pirrie, as junior member of Council, in 
a short but humorous speech. Sir William White replied 
brietly, thanking the members for the way in which they 
had received his address, and the meeting adjourned. 

On Friday a paper on “‘ Evaporative Condensers,” by 
Mr. Harry V. Oldham, was read, and was followed by 
a discussion, which will be concluded, by the President’s 
invitation in writing, as there was not sufficient time in 
the one evening for all those who desired to do so to speak. 
The paper is printed in full, with nearly all the diagrams, 
in another place. Before the opening of the discussion 
a vote of thanks to Mr. Oldham received cordial response, 
which was duly acknowledged. The author then called 

attention to a dia- 
COA gram of Kynoch’s 
O condenser _ tube, 
mi which he had seen 
since the paper was 
written. The an- 
nexed sketch is a 
rough reproduction 
of the diagram. 
The tubes are of 
cast iron or steel 
bent to shape. 
They are provided 
with a number of 
circumferential ribs, and have flanges for jointing 
lengths together. The steam passes through the tubes; 
the water falls from the pipe A on to the hollow 
part of the heart, and flows over in an even stream, 
descending on to the next heart, and so on to the bottom 
of the pile. 

Mr. Bryan Donkin opened the discussion by taking ex- 
ception to the title of the paper, which he thought was 
not sufliciently specific. There were so many vapours 
and gases condensed now-a-days that it was necessary to 
state to which one in particular reference was made. He 
suggested as a fuller title, “‘ Air and Water Steam Con- 
densers.” From his own experience he had found that 
both the internal and external surfaces of condensers 
were exposed to very dirty water. It was a point of 
considerable importance to the efficiency of working, and 
it deserved more attention. For this reason irregularities 
of the tubes should be avoided, as they only provided 
places for the accumulation of deposit, and increased the 
difficulty of cleaning. The greasy layer from the oil in 
the steam was as much to be avoided as the deposit from 
the water on the outsides of the tubes. He considered 
that plain cylindrical tubes were the best, so arranged 
that they could be readily seen through, and placed 
horizontally in preference to vertically, as they were then 
better covered with water. The question of the best 
metal to use was frequently considered, but unless the 
tubes were kept clean both within and without, the nature 
of the metal, as far as its conductivity was concerned, 
mattered not at all, as the coefficient never got a chance 
of asserting itself through a layer of non-conducting dirt. 
Care in jointing was, of course, as everyone who had used 
a condenser knew, of the utmost importance. The vacuum 
was utterly spoilt if any chance of air entering the tubes 
was given. The joints should be made with machined 
flanges, and considering how readily it could be done, it 
would be advisable, he considered, to provide a means of 
testing the jointing hydraulically at 2 moment's notice. 
With regard to air propellers, which were no doubt 
valuable, he should like to know the power consumed. 
He also wished that the extent of the cooling surfaces 
might be added by Mr. Oldham in more cases, and that 
the actual vacuum obtained should also be given. It was 
necessary, too, that the state of the weather should be 
noted in recording experiments with these condensers. 
He threw some doubt on the value of the Row experiments 
given by the author, because when they were made the 
tubes were quite clean—a condition which could not 
obtain for long in actual working. In conclusion, he 
said that it was, he understood, the usual practice in 
America to place each tube partly submerged in a little 
trough of water, and asked if spraying water under pres- 
sure on to tubes had been tried. 

Mr. Michael Longridge then took up the thread. The 
subject, he said, was one of considerable importance, 
because one could so readily by use of this type of 
condenser increase the efficiency of his engine. But it 
was a subject of which we as yet know very little. He 
had some years ago suggested the use of evaporative 
condensers in Dundee. His suggestion was not followed, 
for which he was afterwards very thankful when he 
found how utterly discordant were the opinions as to 
how much cooling surface, and what quantity of water 
ought to be provided: per unit of steam condensed, and 
he doubted if our present knowledge was much greater, 
certainly the paper did not assist them much in that 
direction. When he first tried to get information about 
the evaporative condenser ten years ago he was told by 
one man that he had a condenser consisting of sixteen 
annular cylinders, each 12ft. high by 3ft. 6in. external 
diameter, and with 240 square feet of surface, in all 
3840 square feet of surface for 300 indicated horse-power, 
or taking a horse-power at 22 1b. of steam, about 34 
square feet of surface per lb. of steam condensed per 
minute. Another gave 5 square feet per indicated horse- 
power, or on the same basis 13} square feet per lb. steam 
condensed per minute. A third gave 60 square feet per 
lb. of steam condensed per minute. As regards his own 
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experiment, to which the author had alluded, he pointed 





= 226, see lines 9 and 17 of table ), 


but considerably less, because the overflow from the tank 
to the circulating pump as temporarily arranged for the 
experiment was more than half way up the side of the 
tank at E in the figure, so that there was a lot of dead 
water at the bottom of the tank which did not circulate 
at all, thus reducing the effective capacity of the tank. 
Westgarth’s paper in 1894 suggested 50 square feet per lb. 
of steam condensed per minute as the proper thing, 
while Cochrane, whom the author had quoted, advised 
10 square feet per indicated horse-power, or about 30 
square feet per lb. steam condensed per minute, with 
20 lb. of water in circulation per minute per lb. steam 
per minute, of which about 2 lb. would be lost by 
Davey in 1897 suggested 6 square feet of 
surface per lb. steam condensed per minute, 20 Ib. of 
water in circulation, and 1 Ib. to 1} 1b. lost by evaporation. 

The amount of surface required was very large, and 
he thought too hopeful a view of the efficiency of the 
In Theisen’s condenser 74 square feet, 
and in Wright's 12} square feet per pound of steam were 
allowed, neither of which he considered sufficient. 
Row’s tube promised well, but he regarded the experi- 


arrangements as spirals inside the tube he did not think they 
contact with the water were also greater. 


improve matters by increasing one surface without the 
In some experiments which he had conducted he 


condensers which he had examined he had not found any 
dirt or grease ; in fact, he doubted if oil ever settled in 


to carry it through. Oil did collect, he knew, on the 


injurious. 
vented, he thought, by such 
an arrangement as this. In 
most condensers the steam 
entered at the top at X, and 
came into contact immediately 
with the tubes. 
entered the condenser by the 
down-turned pipe A, it would 


pocket B before rising to 
the tubes. 
applied with regard to evaporative condensers, and 
he thought that steam should always enter at the bottom 
In these condensers it was 
necessary to ensure a good layer of water on the outsides 
of the tubes, but the water inside the tubes should be 
kept down as much as possible, so that the steam might 
have free access to all parts. 
best be secured by letting the steam enter at the bottom, 
the first portion condensed then flowed out immediately 
without interfering with the free access of the rest to the 
cool sides of the tubes. In 
results of some experiments made in Scotland with a 
condenser of the type illustrated in Fig. 58, page 449, 
should be interesting to the meeting. The data were as 
follows :— 


Condenser surface per pound of ‘steam 
condensed per minute... .. 


Thermal units discharged into conden- 


Thermal units discharged into hotwell 
per minute, 25°6 x 110deg.= 


Transmitted per square foot per minute 
per degree mean difference of tem- 


Mr. Andrews, of Hastings, then spoke, and as his 
remarks referred to the difficulties he had actually en- 
countered in the use of a condenser of the vertical 
tube type—Wright’s—he was listened to with a good deal 
The condenser, he said, had been put down 
about twelve months ago, it had a surface of 2000 square 
feet, and had to condense 15,000 lb. of steam per hour. 
The tubes were originally arranged in parallel, that 
is to say, the steam entered the drum A A, and was free 
to descend all the tubes at once if it desired. Unfortu- 
nately, it did not seem to care for this, and as a rule 
selected one set of tubes, to which it adhered, not going 
down the others atall. This he thought was probably due 
to the fact that the first volume of steam to condense caused 
a partial vacuum in its neighbourhood, to which the rest of 
the steam was drawn. To obviate this, and to secure 
better results, the condenser was re-arranged in series by 
bafiles, so that the steam had to descend the first lot of 
tubes, ascend the next, go down the third, and so on. 
With this arrangement they condensed 15,000 lb. of steam 
instead of 60001b., and got a vacuum on top of the con- 
denser of 23in. Unfortunately the vacuum at the engine 
only amounted to from 34 lb. to 4 1b., and this they found 
to be due to water standing in the tubes; after further 
trials it was at last decided to take pipes from the lower 
tube boxes to the hot-well, which was 35ft. below, and it 
was found that by so doing the head was just sufficient 
to maintain a vacuum of 20in. in the engine, but this time 
the vacuum on the top of the condenser was only 12in. 
This result surprised him very much, and he looked to the 
meeting for an explanation. 
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had also got a fan like that shown in the drawing, ¢ 

sidering this of no use unless the flow of air to it neat 
directed over the tubes, he had the whole top of FB 
denser enclosed. Experiments were then made pris 
was found that whether the fan were working’ or it 
made absolutely no difference. He found, h aod not 
that the state of the weather and the direction 7 
the wind did make a difference in the efficiency of Pe 
condenser. e 

Mr. Spencer, who is interested in the Klein apparat 
for cooling circulating water, was the next speaker, He 
said that the evaporative condenser had been handicap ‘ 
by the absence of record, and the insufficiency and ph 
sistency of data. It was certain that in most cases a Jay ‘ 
enough surface was not allowed. On the Continent, where 
these condensers had met with more success than in Eng. 
land, designers were more generous in this respect. He 
thought, however, that the failure to work well in this coun. 
try was in part due to the humidity of the English climate 
He then went on to describe briefly the Klein cooling tower. 
and enumerated the advantages which he considered the 
cooling of the circulating water possessed over the 
attempt to condense by evaporation of water. The 
system required, he said, no particular type of condensger, 
Cooling was an entirely separate matter to condensation: 
the arrangement of surface was both better and cheaper: 
the scale difficulty did not present itself; there was no 
transmission of heat through the metal to be considered; 
the temperature was never high; and the facilities for 
cleaning were great. Furthermore, no power was required 
when the tower was used, and only very little in other 
cases when, on account of limited space, fans has to be 
called into requisition. 

Mr. Barley, of the Knightsbridge Electric Lighting 
Company, spoke in a way which was difficult to fol. 
low with any closeness. A good deal of what he 
said appeared to have but little to do with the subject in 
hand. His principal point was in reference to a sepa- 
rator which had been placed between the engine and the 
condenser at Knightsbridge to intercept the oil. It 
was very much like an ordinary high-pressure steam 
separator, but it was found necessary to modify the 
design in certain respects on account of the enormous 
velocity of steam flowing into a vacuum which stirred up 
the oil and water at the bottom of a vessel of the usual 
type and carried it over to the condenser. He showed 
samples of condensed water before and after the use of 
the separator. 

Mr. W. H. Patchell, of the Charing-cross and Strand 
Electricity Supply Corporation, then spoke. In reply 
to a question which Mr. Donkin had asked the previous 
speaker, as to the percentage of oil got out of the separator 
as compared to the amount used in the engine. He could 
assure him that they found that they got far more out 
of the separators than went into the cylinders. This, 
he explained, was due to the fact that they used closed 
crank pit engines. With regard to evaporative con- 
densers, the absence of data with regard to performance 
was to be regretted. His own experience with them was 
not happy. In 1896 he had put up such a condenser, 
and it was not at work yet. Many changes had been 
made in it. The pipes were originally jointed into the 
headers with india-rubber rings. These soon gave out, 
and the makers expanded, or wished to expand, the 
upper ends into rough cast iron holes. Ultimately, 
however, they were prevailed upon to machine the 
holes, and the upper ends of the tubes were expanded 
into them, and made a good job, the lower ends were 
left free to allow for expansion. The reason the upper 
ends were fixed instead of the others was that the lower 
extremities being always under water, a slight leak would 
not be of very great consequence. This was considered 
to counterbalance the disadvantage of suspended pipes. 
The accumulation of dirt had proved a great trouble, 
and the use of saucers for distributing the water evenly 
over vertical tubes did more harm than good, because 
they got filled with dirt and deposit, and instead of 
directing the water against the tube they actually caused 
it to fall clear altogether. The use of netting was also 
unsatisfactory on the same account ; it collected deposit. 
He considered the best arrangement to be that used in 
America, and described in a paper by Mr. J. H. Fitts, 
which could be found in vol. xiv. of the ‘ Proceedings ”’ 
of the American Institution of Mechanical Engineers. — 

We take the following description from the paper in 
question : ‘This condenser consists of two rectangular 
end chambers, connected by a series of horizontal rows 
of tubes, each row of tubes immersed in a pan of water; 
through the spaces between the surface of the water in 
each pan and the bottom of the pan above, air is drawn 
by means of an exhaust fan. At the top of one of the 
end chambers is an inlet for steam, and a horizontal 
diaphragm about midway causes the steam to traverse 
the upper half of the tubes, and back through the lower. 
An outlet at the bottom leads to the air pump. The 
condenser, exclusive of connection to the exhaust fan, 
occupies a floor space of 5ft. 44in. by 1ft. 9}in., and is 
4ft. l4in. high. There are twenty-seven rows of tubes, 
eight in some and seven in others ; 210 tubes in all. The 
tubes are of brass, No. 20 B.W.G., jin. external diameter, 
4ft. 9}in. in length. The cooling surface—internal—is 
176°5 square feet. There are twenty-seven cooling pans, 
each 4ft. 9}in. by 1ft. 9fin. and 1,;in. deep. These pans 
have galvanised iron bottoms, which slide into horizontal 
grooves jin. wide and }in. deep, planed into the tube 
sheets ; wooden strips are fitted into the grooves below the 
bottoms. The tube sheets form the ends, and angle irons 
1jin. by jin. by }in., bolted to the galvanised bottoms, the 
joints packed with wooden strips, form the sides. The total 
evaporating surface is 24°8 square feet. Water is fed to 
every third pan through small brass cocks, and 1}in. 
overflow pipes feed the rest. The air pump is 5jin. 
diameter, with a 6in. stroke. Se This pump acts 
imperfectly. . The action of this condenser is 
clear. The passage of air over the water surfaces removes 
the vapour as it rises, and thus hastens evaporation. The 
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the steam in the tubes, causing the steam to condense. 
It was designed for the College— Virginia Agricultural and 
Mechanical College, Blacksburgh, Va.—shop engine, to 
condense 800 lb. of steam per hour, and give a vacuum 
of 22in., with a terminal pressure in the cylinder of 20 Ib. 
absolute ; but it was found practically impossible to get 
the long exhaust pipe air-tight, on account of its numerous 
connections.” The condenser was only used experi- 
mentally, and it was found that “The cooling water 
required is practically equal in amount to the 
steam used by the engine. And since consumption of 
steam is reduced by the application of a condenser, its 
use will actually reduce the total quantity of water 
required.” . . . . “Enough has been done to 
demonstrate that it is of practical application in any 
situation; that it is not expensive to construct; is 
perfectly accessible for cleaning; requires small power to 
operate ; and will give a vacuum of 20in. to 22in. The 
floor space required is moderate.” 

With regard to the use of fans, these had been tried 
many years ago and appeared to be of considerable use. 
In volumes vii. and ix. of Engineering reports of some 
experiments of evaporative condensers would be found. 

At the invitation of Sir William White, Professor 
Goss made a few remarks about the use of evaporative 
condensers in the United States. The type of condenser 
to which Mr. Patchell had referred was the only one used, 
and he did not know of any being used commercially. 
Many plants in the United States exhausted to atmo- 
sphere. But cooling towers were sometimes used, and 
were made up of unglazed tiles placed on end and 
arranged in a sort of checker work. 

In the absence of Sir Frederick Bramwell, Mr. Williams, 
of the firm of Messrs. Bramwell and Harris, described 
some diagrams of ammonia and steam evaporative con- 
densers, which were exposed on the wall. With regard to 
Mr. Patchell’s reference to the age of the evaporative 
condenser, he drew attention to a diagram of a sugar re- 
finery plant patented by Pontifex in 1836, in which such 
a condenser was employed. The use of evaporative con- 
densers in this country was, he thought, objected to 
partly on account of what Sir Frederick Bramwell had 
called the ‘“‘ washing-day effect’? produced by the clouds 
of steam arising from them. 

Mr. W. Brown, of Siemens’, said that they had had six 
Cochrane condensers erected twenty-six years ago and 
they were as good now asever. They were very simply 
arranged for cleaning, and the only real objection against 
them was the amount ofspace occupied. Thus 45 square 
feet of ground space were required to accommodate a 
condenser of 25-horse power. The weight and the 
accumulation of scale was also a serious matter. On one 
occasion, when they had taken down one of the condensers 
to clean, it was found to have increased in weight no less 
than three tons on account of scale and dirt alone. 

As it was then half-past nine o’clock the discussion was 
brought to a conclusion, Mr. Oldham replying briefly 
before the adjournment. Dirt on the outside of the tube 
had been, he said, the great difficulty with evaporative 
condensers always, and on this account the horizontal 
type was more convenient than the vertical type, for it 
could be cleaned fairly easily, whereas it was exceedingly 
difficult to get at the tubes of such a condenser as that 
illustrated by Fig. 77. For this reason, too, cast iron was 
not as good as brass or steel for tubes, &c., because, on 
account of its roughness, scale adhered very closely to it. 
In reply to a question as to the power consumed by the 
fans, he believed it amounted to from two per cent. to 
three per cent. of the total engine power. He doubted 
very much if the use of a fan increased the efficiency 
50 per cent., as Mr. Row appeared to believe, save in 
very exceptional cases. He spoke also of the importance 
of cleaning out oil and grease from the steam before it 
entered the tubes. With regard to the use of cooling 
blankets, about which Mr. Longridge had asked, he 
believed that one or two had tried them. Kynoch’s, for 
example, were using a special fabric over the heart-shaped 
pipe illustrated above. He did not know how it had 
come about that 10 lb. of steam per square foot had been 
taken as correct, probably from experience with other 
forms of condensers. He was not in favour of cooling 
towers, because they occupied a great deal of space, and 
doubled the work. 








JAMES BERNARD HUNTER, M. INST. C.E. 


WE regret to have to announce the death on the 2ist ult., 
at his residence, 13, Elsworthy-road, N.W., of Mr. James 
Bernard Hunter, member of the Institution of Civil Engi- 
neers, and senior partner in the firm of Messrs. Hunter and 
English, engineers, Bow. Mr. Hunter was the fifth son of 
the late Mr. James Hunter, of the same firm, and was born at 
No. 1, Tredegar-place, Bow-road, on the 21st October, 1855. 
Educated at King’s College School, London, he was appren- 
ticed to his father’s business in 1872, and after passing 
through the usual course of instruction of an engineer at his 
father’s works, he proceeded to the Great Eastern Railway 
workshops at Stratford, under the tuition of Mr. Adams, the 
locomotive superintendent. He followed Mr. Adams when 
the latter became locomotive superintendent at the London 
and South-Western Railway Works, Nine Elms. After somo 
three years’ valuable experience under Mr. Adams, he re- 
turned to his father’s works in 1880 as works manager. In 
1881 he gained the Miller prize for students at the Institution 
of Civil Engineers. In 1883 he entered the firm as a partner 
upon his father’s decease. For the past twenty years Mr. 
Bernard Hunter has been prominently associated with all the 
work carried out by his firm, and its present position is 
largely due to his abilities as an engineer, his skill as an 
organiser, and the high qualities of character which have 
endeared him to a large circle of friends. 








A HIGHLY destructive fire occurred in the Germania 
shipbuilding yard at Kiel last Saturday. A large quantity of 
material was destroyed, and a couple of German men-of-war which 
were still on the slips were saved only with the utmost difficulty, 


THE INSTITUTION OF MECHANICAL 
ENGINEERS.* 
THE CONNECTION BETWEEN MECHANICAL ENGINEER. 
ING AND MODERN SHIPBUILDING. 

For the first time the presidential chair of this Institution is 
occupied by a naval architect. Marine engineering has been 
worthily represented by the late Mr. John Penn, who served as 

resident on two occasions—1858-59 and 1867-68. Mr. Robert 

Vapier, distinguished both as a shipbuilder and an engineer, was 
elected in 1863, After an interval of thirty years you have conferred 
upon another representative of the shipbuildingindustry the honour 
of serving the Institution as its —— at a notable period of its 
history. Entering its new and permanent home the Institution 
must, in many ways, make new departures if its highest efficiency 
and usefulness are to be realised. Those charged with the conduct 
of its affairs consequently have the greater responsibility. pores | 
on behalf of the council I can assure you that no effort will be spare 
to advance the best interests of the Institution, and to provide for 
all classes of its members. 

Mechanical engineering has intimate relations with all other 
branches of engineering. With none has it been more closely 
associated than with shipbuilding in recent times, and upon none 
has its influence been greater or more beneficial. The growth of 
our shipbuilding industry and the marvellous development of our 
mercantile marine during the last forty years are matters of common 
knowledge. The causes which have contributed to this supremacy 
are not so well understood, and the part which mechanical 
engineering has played is not generally appreciated. In this 
address my principal aim will be to indicate the directions in which 
shipbuilding and the working of ships have been influenced by 
mechanical engineering. 

The total tonnage of steamships for the whole world is about 
19,500,000 tons, and of sailing ships about 7,050,000 tons. The 
United Kingdom owns 54 per cent. of the total steamship tonnage, 
and 29 per cent. of the sailiog ship tonnage. The British Empire owns 
57 per cent. of the steamship tonnage, and over 35 per cent. of the 
sailing ship tonnage. Last year—1898—we launched more than a 
million tons of shipping which were registered in British ports as 
additions to our fleet. 

British shipbuilding attained its highest production last year, 
when—according to the valuable returns issued by Lloyd’s Register 
—the following ships were launched in the United Kingdom :— 
761 merchant ships of 1,367,570 tons gross register, and forty-one 
warships of 191,555 tons displacement. British Colonies launched 
seventy ships of 25,000 tons. During the same period all other 
countries launched 509 ships of 676,000 tons. The United States 
had an output of 170 ships and 241,000 tons ; Germany 114 ships of 
168,400 tons ; France fifty-seven ships of nearly 102,000tons. The 
individual production of either the Glasgow, Newcastle or Sunder- 
land districts exceeded the total output of the United States. 
Belfast alone launched sixteen ships of nearly 120,000 tons, and the 
Hartlepools and Whitby forty-four ships of nearly 126,000 tons, Of 
the total tonnage set afloat in 1898, 70 per cent. was launched by 
the British Empire. 

The salient facts in these returns, apart from the magnitude of 
the production, are the practical disappearance of sailing ships from 
the list of vessels launched in the United Kingdom ; the almost 
universal employment of steel instead of iron; and the continued 
increase in the average size and tonnage of ships. Only seventeen 
sailing ships were launched, averaging about 250 tons ; as against 
744 merchant steamers, averaging over 1800 tons, and forty-one 
warships, averaging nearly 4700 tons displacement. In 1860 the 
British mercantile marine included §242 sailing vessels of over 
3,000,000 tons net register as against 527 steamers of 307,000 tons, 
At the end of 1897 the figures were 1604 sailing ships of less than 
2,000,000 tons, and 3715 steamers of nearly 5,756,000 tons net 
register. Asit is estimated that the comparative efficiency of steam 
to sailing tonnage is at least as three to one, it follows that whereas 
the total steam tonnage of 1860 was equivalent to less than one- 
third of the sailing tonnage, at the end of 1897 it was equivalent to 
nearly nine times the sailing tonnage on the British register. 

The use of iron for shipbuilding may be roughly stated to have 
commenced about sixty years ago. In 1850 out of 133,700 tons of 
new shipping added to the British register only 12,800 tons were 
iron and over 120,000 tons were wood. In 1860 out of 212,000tons 
64,700 tons were in iron ships. In 1868 out of 369,000 tons 
208 000 tons were iron ; in 1880 out of 404,000 tons, 384,000 tons 
were iron and 20,000 tons wood. Steel was used to a very limited 
extent prior to 1875. In 1878 only 4500 tons of steel shipping were 
classed at Lloyd’s, and in 1881 41,400 tons. ‘The total tonnage of 
steel ships in 1881 was less than 6 per cent. of the aggregate tonnage 
of iron and steel ships. In 1892 steel had reached 98 per cent.; 
and in 1898 99 per cent. of the new tonnage launched was steel. 
Iron is now used only for trawlers and small vessels of less than 
250 tons. 

With the change from sail to steam and from iron to steel has 
come a great increase in the average size of sea-going ships ; and, in 
recent years, the construction of a considerable number of very large 
vessels, designed either for high-speed passenger service, or for the 
conveyance of enormous cargoes at moderate speeds. The Oceanic 
of the White Star Line is the latest representative of the former 
class; and in 1898 no less than six steamers of the latter class, 
ranging from 8000 to 12,000 tons, were launched in the United 
Kingdom. 

In all these changes, as will be shown hereafter, mechanical 
engineering has p!ayed animportant part. A close alliance between 
the shipbuilder and the mechanical engineer has been essential to 
success. British supremacy in shipowning and shipbuilding is not 
an accident. It has been won by the enterprise of shipowners, and 
by the readiness of shipbuilders to make new departures in materials 
and methods of construction in types of ship and character of 
equipment. Forty years of continuous effort on these lines have 
produced a mercantile marine which has been valued by a high 
authority at 250 millions sterling, while its annual earnings are 
estimated at 80 to 90 millions. wo generations of workers have 
been trained since wood began to give place to iron, and sail to 
steam. Unrivalled experience has been acquired. We have 
become the shipbuilders and shipowners par excellence of the 
world. This is a proud position, which cannot be maintained 
without continued attention to all that makes forimprovement and 
economy. 

Foreign shipbuilders have carefully studied our methods and in 
some respects may have improved uponthem. It behoves us to take 
careful note of what is being done elsewhere, and to be ready to 
learn from all capable teachers. Although circumstances have 
changed in many respects, and in some to our disadvantage, the 
most confirmed imists have hardly dared to include our shipping 
interests in the lists where foreign competition has become serious 
or threatenssoon tobe so. Other nations are naturally making, and 
will continue to make, vigorous efforts to develop both shipbuilding 
and shipowning. Some of them have great natural resources in the 
materials for ship-construction. Judged by the favourite but often 
misleading method of percentages the growth of foreign shipbuilding 
in Germany and the United States is rapid. Looked at in a broad 
common-sense way our lead is commanding, and so far practically 
unchallenged. It should be maintained if proper steps be taken to 
maintain it; and if both employers and workers unite in the 
endeavour. As our present supremacy is largely due to the 
development of our iron and stee! industry, as well as to the great 
extension of mechanical labour-saving appliances in the construction 
and working of ships, so must the metallurgist and the mechanical 
engineer continue to lend their valnable aid to the shipbuilder. We 
should never forget the fact that in the later days of wood shipbuild- 
ing the United States—being rich in timber, while we had to import 
largely, and having designers who showed remarkable boldness and 
skill—made a bold bid for equality. In 1815 the United States 
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possessed about half the tonnage of the United Kingdom, | ] 
they d nearly 5,500,000 tons of shipping, while the Ur me 
Kingdom owned about 5,900,000 tons. ith the change t alted 
and probably to some extent as a consequence of the Civil Wot 
the competition died away. Now the United Kingdom owns en. 
124 millions of tons, as. against about 2h millions of tone nov 
by the United States. Signs are not wanting, however, that ned 
Transatlantic cousins are not content with this relative stan dine 
and we may anticipate a renewal of the old competition, whi i. 2? 
another reason for taking heed to our methods and machin, ns 
— neglecting no source of economy in either building or working 
ships, 

n this occasion I do not propose to dwell upon the re ” 
improvements made in the steam-generating oe propelling 2 
ratus of modern steamships. Time is not available, nor ye 
desirable to make the attempt. ‘The history of the "wonderful 
advances made in marine engineering bas been ably summarised i 
our ‘* bagi ol by Sir Frederick Bramwell, Mr, F, C, Marshall, 
and the late Mr, Alfred Blechynden, Another chapter in thi, 
history is now nearly due, and | trust will be contributed inne 
long by some equally competent writer. Nor can wo Pie 
unnoticed the valuable reports made on marine engine trials by o 3 
Research Committee, so ably presided over by Dr, Kennedy i 
may be doubted if any of the lines of research promoted by th 
Institution has been productive of greater practical results or ee 
suggestive of possible improvement. While I am compelled to 
pass by without further notice this important section of the work 
of the mechanical engineer, it is only right to say that the change 
from sail to steam, even for the longest voyages, with all its = 
tingent advantages, could never have been made but for the 
inventive genius which has economised our coal consumption 
increased the power developed from a given weight of machinery, 
oa accelerated as well as made more regular transit across the 

Even when this omission is made there remains a most extensive 
field to survey, when dealing with the influence of mechanical 
engineering on shipbuilding. it will be convenient to range m 
— under the the two great divisions of the Shipyard and the 
Ship. 

Mechanical Engineering in the Shipyard.—So long as wood was 
the principal material employed in shipbuilding manual power 
reigned supreme in the largest and best equipped shipyards 
including the Royal Dockyards. Machinery was little used, if at 
all, in the operations of shaping, fixing combining and fastening 
the various parts of ships’ structures. Remarkable results were 
achieved under these conditions. The towering three-deckers, now 
serviog as hulks at our great naval ports, are monuments of the 
constructive skill of the shipwright, based on the experience of 
centuries, with wood as his material and only simple hand tools, 
If I may refer to my own recollections when as « I entered Devon. 
port Dockyard forty years ago, it may serve to illustrate the 
changes that have occurred since that date in shipyard equipioent, 
A royal dockyard then had its steam factory and machine shops 
for the repair of engines and boilers ; a millwright’s shop for deal- 
ing with ship fittings ; its steam saw mills for converting timber ; 
its roperies with suitable machines ; and special departments for 
block making or other manufactures, A few steam hammers were 
to be seen in the forges, Steam cranes and capstans were 
installed around the basins, and steam pumps were used for the 
docks. But for shipbuilding proper, manual labour held its own, 
Individual pieces of the structure were shaped by hand, and lifted 
by hand-power winches, as their size and weight were not consider- 
able, Attempts were made from time to time to introduce new 
machines and to diminish hand labour. Few of these succeeded. 
Even in the joiners’ shops wood-working machines were then but 
little used, One incident dwells in my memory. An experimental 
machine was erected for cutting out the frame timbers, or ‘‘ ribs,” 
from the logs. It was ingeniously contrived to cut curved and 
bevelled timbers for large warships, and to relieve the sawyers 
from the heaviest work. After an extended trial, however, in 
competition with the hand sawyers, it was agreed that they could 
beat the machine, and its use was discontinued. 

The contrast between these conditions and those now to be seen 
in a modern shipyard is extreme. Machinery and labour-saving 
appliances abound, and are essential to rapid and economical 
working. With ships of increased dimensions scantlings have 
become heavier, the sizes and weights of plates and bars have 
increased, special arrangements have to be ol for transporting and 
handling materials, and the power of all classes of machinery has 
had to be increased proportionately, In a well-equipped yard the 
most careful consideration is given to every step necessary in 
dealing with materials from their delivery up to the time when they 
find their places in the structures of ships. e stacks of plates and 
bars are so situated that the materials can be readily lifted fromthe 
trucks on arrival, or out of the depét when required for use. 
Travelling cranes or gantries command the whole depdt. Bogies, in 
many cases running on light railways, convey the materials to the 
machine shops, furnaces, or bending slabs, where they are shaped 
and prepared for erection, afterwards being similarly transported to 
the building slips. A large nember of cranes are used for handling 
the materials with a minimum of labour while at the machines. At 
the building slips also mechanical lifting appliances are freely used. 
Hitherto, manual power has been chiefly employed in fixing and 
riveting together several parts of the structure. Serious attempts 
are now being made to extend the use of machinery even to 
those portions of the work. Some of the leading firms have 
erected at their building slips large travelling cranes or gantries, 
capable of moving along the lengths of the slips, as well as 
commanding the whole breadth, These locomotive lifting appliances 
can be used for both erecting and putting into position parts of the 
structure, as well as for carrying portable machine tools, Messrs. 
Harland and Wolff made use of a very large installation of this kind 
in building the Oceanic. Hydraulic power was chiefly employed by 
them, and powerful machine riveters were used extensively, the 
plating being of unusual thickness. Messrs, Swan and Hunter, of 
Wallsend, near Newcastle-on-Tyne, have adopted another plan. 
Shipbuilding sheds of special design have been Built over the slips. 
These sheds give shelter to the workmen in bad weather, and 
facilitate many of the operations of erecting and fastening parts of 
the structures. They also carry a very complete arrangement of 
overhead electric cranes, which travel the whole length of the slips. 
These cranes lift and put in place frames, beams, and plates, as well 
as carry certain machine tools. At the Newport News shipyard in 
the United States electrical appliances have been adopted for work 
of asimilar nature. In all these cases it is understood that the 
large initial outlay has been justified by experience, especially in 
building heavy ships. This is soaillly understood when it is 
remembered that from 7000 to 10,000 tons of material have to be 
built into the largest ships of the present day and traversed over 
lengths of 500ft. to 700ft., as well as lifted to great heights in many 
cases, 

Some firms are content with simpler arrangements, such as 
derricks with mechanical power for lifting. No doubt such 
devices are of real service, and they permit of easier readjustment 
under the varying conditions of shipyard work. Ships have grown 
rapidly in size, and will probably continue to do so. With more 
elaborate and permanent appliances there is a difficulty in fore- 
seeing what margin a be provided beyond the maximum 
requirements of the period when the appliances are designed. In 
the royal dockyards, for example, and in some private sgpee where 
sheds existed over building berths, they have had to be removed 
in order to provide for ships of unprecedented dimensions. I have 
seen cases where ordinary shear legs, with mechanical power for 
hoisting, have been found more useful for fitting armour plates on 
the sides of a battleship than travelling steam cranes. Facts of 
this nature, however, in no way contradict the general principle 
that well- considered lifting appliances are of great utility in 
building ships. : 

In the early days of iron shipbuilding the machine tools of ship- 
yards were comparatively few and simple, mostly borrowed from 
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. tice, Since then shipyard machinery has been and they are doubly angry if one firm does supply goods up to 
boiler sboP ae ge reconstruction “ plant hes become none. LETTERS TO THE EDITOR. public promise, which y 2 have failed to p : +g , 
; me to time, in order to meet changed conditions. We di id i] : me Is the experience of the civil engineer who lets the steel 
sary from time was used. Now hydraulic, electrical, and (Woda met: Ranh euree port or nnn av Ga aptaiene of our maker have his own way satisfactory fp wa I trow not. 


lone 
first ston power are used as allies to or substitutes for steam 
pne 


One of the most notable hydraulic installations was de- 
by M. Berrier-Fontaine in a valuable paper contributed to 
oat sw reedings,” 1878, page 346, It was designed by one of 
pers, Mr. Ralph H. Tweddell, and was set up at Toulon 
Our Tae vnc Government dockyard, 

in the = wer asa rule finds its most general use in cranes 
Hydrau iifting appliances, as well as in powerful presses used for 
and other “ joggling,” punching out a saer ny | holes, and other 
flanginé: rk , It is also used for riveting work that can be brought 

heavy Wor ines, and to a limited extent for portable riveters. 
oom ‘cal jower is being extensively used in some of the best 
_ ‘d shipyards, apparently with satisfactory results, It is 
oquiPPre tbat the system will be much more extensively employed 
rf long. For large machines with separate motors, and for 

f smaller machines, electric driving has much to recom- 

ts it ‘For operations that have to be performed in situ port- 
mle 1 ctrical machines are found most useful, As examples, 
= o may be made to electric drills, planers for wood decks, 
seleres for large holes in plating on sides or decks, caulkers, and 
—-. In some cases, gare | in elaborately-fitted warships, 
it is found advantageous to establish on board temporary machine 
shops, Which can be most conveniently driven by electric power. 
Mary opérations are thus rapidly and economically performed 
which would otherwise necessitate the transport of fittings to and 
cn shops in the yards. Portable electric — plants for use on 
board chips while building are now genera ly Tecognised to be 
advantageous and eco 1. e arr ang’ 8 made for light- 
ing are readily extended to include driving the machines above 
— power has not been much used in shipbuilding. It 
has found employment, however, for such operations as caulking 
and riveting. Mr. Babcock, of Chicago, has recently published 
the results of his experience with pneumatic riveters, and he is 
strongly of opinion that they can be advantageously adopted for 
work at the ships. Asa rule nearly all such work is done by hand, 
although machine riveting is largely used for work that can be 
taken to machines. Every shipbuilder would be glad to have a 
light and satisfactory portable riveting machine, which could be 
used in all the varying positions and conditions occurring in ship 
work. Iany attempts have been made to find a mechanical 
substitute for the heavy manual labour involved in satisfactorily 
“closing” and riveting shell and deck plating. If this can be 
done there should be a considerable economy in cost and many 
disputes with workmen would be avoided. As yet success has not 
been attained except with special appliances ; such as have been 
described as erected by Messrs. Harland and Wolff for carrying 
hydraulic riveters, or others used for riveting garboard strakes 
and keels. J have seen steam riveters and electric riveters under 
trial, and now good things are said of pneumatic riveters. Here 
is an opening for the mechanical engineer, who should master the 
essential conditions by careful observation of shipbuilding practice 
as a preliminary t» bis design of a suitable riveter. 

In all branches of engineering it is essential to economy of pro- 
duction that the manufacturer should furnish materials of the 
dimensions and forms best adapted to combination in the structures 
tobe produced. In floating structures such as ships, economy in 
weight, with adequate provision of strength, is of the highest 
importance, resulting in corresponding addition to carrying power 
and earnings. Even if economy of weight has to be obtained by 
increased first cost of materials, it is, as a rule, well worth having ; 
and in many instances carries with it savings in the cost of con- 
struction. The principle is cound enough, and has long been 
recegnised, especially in warship building. With iron as the 
material, it had not nearly the same we od of ——- as is now 
possible with steel. Special sections of bars and beams are readily 
produced in steel which were hardly obtainable in iron. Z bars, 
H bars, channel bars, T bulbs, angle bulbs, and other sections, have 
come into general use, taking the place cf built-up combinations of 

lates and angles with rivet connections, Economy in weight and 
eerie thus obtained, but special appliances are needed for work- 
ing some of the special sections. With steel much larger plates are 
produced and riveting lessened. In the Oceanic the majority of 
the plates in the central portion of the vessel are said to be over 28ft. 
long, about 44ft. wide, and from two to three tons each in weight. 
Iron plates of 12ft. to 14ft. in length and 3ft. to 4ft. in width would 
have been considered of large dimensions, and the riveting work in 
butts and edges would have been proportionately greater than with 
the larger steel plates. 

The shipbuilder is under great obligations to the steel maker for 
this progress in manufacture ; bat the mechanical engineer has had 
ahand in its achievement, by designing and making the plant used 
in the steel works, In the device of new and more powerful 
machines for the shipyard bis work has been more obvious, Without 
such machines the superior working qualities of steel could not 
have been utilised as is now done, Operations are now commonly 
performed on steel plates in a cold state that were not possible wit 
the best qualities of iron. Flanging is extensively practised, to 
form stiffeners or to make connections such as were usually formed 
in iron ships by riveting-on angles to plates. The edges of skin- 
plating and deck-plating are ‘‘joggled,” and the use of ‘‘ liners” 
or ‘packing pieces” avoided. Steel plates are bent and worked 
to difficult forms necessary in certain parts of ships where castings 
were formerly used. Lightening holes are punched out of com- 
paratively thick plates, and in many other ways weight and cost 
are reduced by the use of special machines. Many of these are 
worked by hydraulic power, and it is difficult to imagine a better 
application of that power than is seen in modern flanging and punch- 
ing machines, 

In concluding these remarks on shipyard machinery it may be 
of interest to briefly enumerate some of the principal machines now 
in use, Flanging machines :—Capable of flanging cold at one 
stroke plutes up to 33ft. in length, and l}in. in thickness, Less 
powerful machines are used for thinner plates up to jin. Most of 
these machines are hydraulic. Joggling machines :—Capable of 
dealing with plates up to lin, in pee cr ; also with angle bars. 

lost of these machines are hydraulic. Shearing machines :— 
Capable of shearing plates up to 2in, in thickness ; and of dealing 
with Z bars and angle bars. These very thick plates occur in the 
protective decks of warships. Punching and lightening machines :— 
Capable of es large lightening holes out of plates lin. thick 
atone stroke. Also of punching rivet holes in plates up to I4in. 
thickness, A fewcan punch up to 2in. thickness, Bending rolls :— 
Capable of bending plates 30ft. to 35ft. long, and lin. thick. 
Straightening rolls :—-Capable of dealing with plates 7ft. wide and 
ljin, thick, “Planing machines :—Capable cf dealing with plates 
up to 35ft. long, or batches of plates. Some of these machines 
plane edge and butt simultaneously. Bevelling machines :—Capable 
of dealing—hot—with angle bars and Z bars. Radial drills and 
countersinking machines :—Fitted with revolving arms 8ft. long, 
traversing through 180 deg.; capable of drilling holes op to 3in. 
in diameter, or much larger holes with special cutters, Counter- 
sinking machines can deal with 700 to 1200 holes per hour accord- 
ing to thickness of plates. Most of the larger shipyard machines 
are now fitted with hydraulic lifts and cranes for dealing with the 
Plates, &c., while they are at the machine, and lifting them on and 
off the bogies or trucks on which they are transported through the 


yard, 
(To be continued.) 











Tue President of the Board of Trade has appointed 
t. Walter J, Howell to be assistant-secretary of the Marine 
partment of the Board, in the place of Mr. Ingram B, Walker, 





THE LIQUID AIR PROBLEM. 


Sir,—I trust that Dr. Hampson will reconsider his determination 
to write nothing further about liquid air. He can set many 
questions at rest in a way that no existing text-book does, 
because it is ——— to find the doubt stated and the reply 
given in any book, however able, mainly because the writers have 
no doubts of any kind to settle. Without taking up more of your 
space, I will address myself, with your leave, to the statements 
contained in Dr, Hampson’s letter, which, most likely because I 
am — I quite fail to understand. 

In the first place, however, let me clear myself with Dr. 
Hampson, who seems to think that I am backing up Mr. Tripler. 
Now, Dr. Hampson’s first letter was the prompt and satisfactory 
reply to my suggestion that those competent to expose the fallacy 
involved in published statements concerning Mr. Tripler should do 
so, From first to last I have never wavered in my conviction that 
the claims set up for Mr. Tripler are preposterous. But, never- 
theless, I am not at all satisfied that the explanation of the fallacy 
given by Dr. Hampson and Mr. Hartley is the true one. The 
reason why I doubt I can explain in a moment. In the first place, 
it is beyond doubt that Mr. Tripler is a man of great scientific 
attainments and reputation. Dr. Hampson says that he could 
not work his apparatus in the way stated for more than twenty 
minutes; that it would depend for its operation during that 
twenty minutes on a store of otherwise superfluous cold. My 
reply was that Mr. Tripler was unlikely to have overlooked this 
fact—if itis a fact. If, knowing it to be a fact that his apparatus 
could not run continuously—he asserted that it could be so run— 
then there is only one conclusion to be drawn. If, on the other 
hand, be does not know it, we have the case of a sanguine inventor, 
who will be rudely awakened, But this is not all. If the matter 
ended here, Dr. Hampson’s view must be accepted at once. The 
difficulty which remains in my mind is to explain how the super- 
fluous cold is produced in a continuously working ap tus, 
The moment the liquid air freezes, the porous plug, or the small 
orifice which is its equivalent, becomes choked with air ice, and the 
operation stops, Both Prof. Dewar and Dr. Linde have been 
troubled in this way, and I fancy Dr. Hampson himself has had a 
similar experience, It seems to me, then, that the attempt to get 
air ice inside a continuously-working apparatus must end in failure, 
and that the ice can only be pre outside the apparatus by 
causing the rapid evaporation of liquid air. If | am mistaken, 
Dr. Hampson can set me right in a moment, but I have always 
heard that the production of liquid air is a touch-and-go process, 
any attempt to ge a little too far instantly stopping the whole 
operation by choking the plug. I trust I have now: made myself 
clear so far as Mr. Tripler is concerned. 

May I now be permitted to explain myself a little further? Let 
us take first the case of a piston moving in acylinder. Air is 
compressed adiabatically at one side and expanded on the other ; 
then the piston moves in the opposite direction and the process is 
reversed. Dr. Hampson will admit, I think, that no work can be 
done on the gas under these conditions, cave a very small amount 
due to the viscosity of the gas and internal friction. The reason 
is obvious, All the energy expended in compressing the air is 
returned when it expands. A steam engine driving the piston 
could do no work on it. In practice a small amount of ene 
would be expended, not on the air, but in overcoming the 
friction of the piston in the cylinder, and so on. 

Dr. Hampson states that if the porous plug is used in the piston 
as I suggested, work will be done by the steam engine, and 
that, in consequence, the temperature of the air will gradually 
rise. I suppose, indeed, that if the apparatus was sufficiently well 
clothed, that it would ultimately become red hot. 

As I have just shown that without the plugs no heating could take 
place, it is clear that this heating is due entirely to the presence of 
the porous plugs, and thence I am driven to the conclusion that 
the heating of the apparatus must be due to the friction of the 
air in passing Acein - the plugs. 

Permit me now to medily my sketch a little. Let A be an air 
pump, B a vessel fitted with a porous plug C, The pipe F conveys 











air to B, the pipe D takes it back to A; at E a air is drawn 
off. Of course, all details are omitted. Will Dr. Hampson tell 
me in few words where is the vital difference between this appa- 
ratus and one with the porous plug in the piston / 

After working for a few strokes the whole of this apparatus, air 
pump and all, is reduced in temperature far below that of the 
atmosphere, and so there can be no escape of heat. Now, from 
the moment a temperature of, say, 50 deg. Fah. has been reached, 
to the ultimate production of liquid air, heat must steadily dis- 
appear in the apparatus. I want to know where that heat goes to. 
ow does it get out of the apparatus ’ 

1 am told that a small loss of heat takes place continuously at C, 
which is known as Joule’s effect, and that it is the cumulative 
action of this that produces the intense cold. When I ask the 
question given above, I am told that the loss of heat is due to 
molecular action, but this means nothing to me. 

I have endeavoured to be as concise as possible, but I feel that 
my letter is too long. FISHER. 
Anerley, April 30th. 





AMERICAN TRADE INVASION, 


Sin,—I fancy it is about time the other side was heard. Steel 
manufacturers are very wroth with the civil engineers for specifying 
steel that is not on the market, but whois to blame for this? Why 
the steel makers themselves who have been game ere in the eyes 
of the public for years. They have vied with each other in boast- 
ing of the admirable quality of the metal they make, and when we 
ask for this metal we are called bad names, accused of ignorance 
and incompetence, and all because we have taken the steel makers 
at their word. We are first told by a particular firm that they 
produce steel with 0°03 per cent. phosphorus, for example. We 
specify for steel with 0°04 per cent. and we are called hard names, 
and find, to our surprise, that such a steel is only made for show 
purposes, and in no way represents the regular work of the firm. 
It is only necessary to attend a meeting of the Iron and Steel 
Institute, or the Institute of Naval Architects, to hear wonderful 
claims put forward for steel. But let the unfortunate civil engineer 
act on this information, and he will find that itis simply worthless. 
There is no such steel in the market. 

The truth is that steel works’ gers and chemists, in their 
keen desire to do good trade, put their best wares in the window, 
and say nothing about the ordinary shop product. They-are 








who has retired, 





angry because we ask for what each claims to be able to make, 


Is oat not the story of a certain lot of phosphorous rails still to 
eard ? 

Again we are attacked about bridges. What about the. Board 
of Trade! Has it had nothing to do with the ruin of design? 
Would there be a locomotive boiler running in the kingdom at 
present pressures if the Board’s ex-military officers had their way ” 

This much at least can be said, we have not built tin-plate 
bridges like those of the United States. The Tay Bridge disaster 
is the only one of importance we have to record, and the Tay 
Bridge was passed as a perfectly safe structure by tho Board of 
Trade, Let us have a little fair play. Notwithstanding a!l that 
has been said, I am not ashamed to sign myself 


Victoria-street, April 29th. Civi, ENGINEER. 





Srr,—In the articles on the importation of American railway 
material we read much concerning the economical management of 
their works, chiefly due to improved appliances and large output. 
But a very important factor appears to be treated too lightly. I 
refer to the onerous and stringent specifications for railway 
material with which English firms have to comply. 

The names of the distinguished engineers who have drawn up 
these specifications sufficiently guarantee that there is no intention 
of wilfully harassing manufacturers by the stringency of the con- 
ditions ; but that they do hinder work and greatly increase cost is a 
fact brought home daily in steel works. 

I prefer to think that these specifications for both home and 
colonial railways are based upon erroneous ideas of the properties 
of steel and of the method of its manufacture, makers having 
pardonably chosen to show only the best side outwards. 

As a result, engineers are now demanding a material of «> exact 
: — as to be impossible to produce in the course of ordinary 

rade. 
_ Some firms who obtain prices sufficient to cover extra expense 
in making special material may suffer less than others. To show 
the effect of these present-day requirements, I may say that in my 
own department the weekly production could be increased by 50 
per cent. were it not for the delay and extra work caused by these 
troublesome specifications. 

With care they could be so modified as to meet the works’ 
practice. Inspection would be required, but upon easier terms, 
and the engineer would still obtain a material guaranteed by the 
maker to give the same satisfaction as on present lines. 
The subject is surely worthy of consideration by our leading 
engineers, 

Under present conditions it is of little use introducing the quick 
methods of charging, handling, &c., of our American competitors. 
We are too busy testing. 


April 26th. A MANAGER, 





WIRELESS TELEGRAPHY. 


Sir,—In your last week’s issue you printed a letter on the 
subject of wireless telegraphy from a correspondent named 
‘*Chaos.” In the event of some more learned person not having 
replied to this letter, I venture to do so myself. 

here are several points on which ‘‘ Chaos” is in doubt, and it 
seems to me that there is no reason why he should be. As 
regards the questions of direction and distance, there would be no 
difficulty whatever in ascertaining the direction from which the 
waves, necessary to act upon the coherer, came. The revolving 
shielded receiver would tell this within a very small variation, for 
naturally the instrument wou!d be in connection with a compass. 
Then, as regards distance, I admit that this is a point on which 
the system is uot so satisfactory as one would wish it to be, but, 
none the less, it is an immense advance on anything which has 
gone before. The transmitter or ‘‘sender” could be so arranged 
as to cover a radius of so many miles. A vessel nearing the coast 
would be on the lookout for these signals, just as it would be on 
the lookout for a light or foghorn. Its revolving receiver would 
tell at once when it got within the range of the waves, and then, 
as the height of its own receiver would be known, the exact 
distance from the point of transmission could be ascertained. 
Thus, then, the two points of direction and distance are done 
away with. 

There remains the third point. ‘‘Chaos” states, ‘The 
messages cannot be separated or kept distinct or isolated from 
each other.” Some long while ago it was known that the ‘‘ waves” 
could be shielded or directed in very much the same way as light. 
Quite recently examples of this were exhibited during the trials 
being carried out at Dover and Boulogne. Here messages were 
sent both from a warship and a lightship to the South Foreland. 
Either could be ‘‘cut out” at the receiving station at will. Tho 
same experiment tried from Wimereux and the lightship to the 
South Foreland produced a like result, 


London, April 26th. Ai€np. 





GREAT WESTERN TRAIN SERVICES. 

Sir,—Having read Mr. Rous-Marten’s interesting article in your 
current issue on his trip to and from Bath at an average speed of 
about fifty-four miles per hour—especially this remark, ‘‘ Or both 
the down and up journeys much quicker time could have been 
made ”—TI cannot help a feeling of regret at the small ‘‘ decelera- 
tions” in the time tables of the Great Western Railway. To 
mention three trains only, viz., the 12.20, 5.45, and 7.50 p.m. from 
Birmingham to Paddington. The first is now ten minutes, the 
second five minutes, and the third five minutes slower than was 
formerly the case, 

I have travelled to or from Paddington and Birmingham at least 
thirty times during the past twelve months, and have repeatedly 
heard passengers, and would-be engers, express regret that 
the service is not quicker. It is beyond question that the book- 
ings between Paddington and Birmingham, and places north 
thereof, would increase greatly were more rapid trains provided. 

May 2nd. TRAVELLER. 





QUADRATURE OF THE CIRCLE. 


Str,—Referring to a communication in your issue of March 3rd, 
from Mr, Edward Crossley, relative to the quadrature of a circle, 
you will notice that Mr. Crossley gives, in his value for 7, the last 
nine figures as being 473781392. Shonld not these figures read 
111,745,028? In a contribution to Mathematics, of London, by 
a Mr, Shanks, in 1853, the value of 7 was given to 607 decimal 
places, and this value was checked up to 441 decimal places by 
Dr. Rutherford. The value given by Mr. Shanks made the nine 
figures above referred to as I have given them, and not as Mr. 
Crossley has them. CecIL P, PooLe, 

Power, World Building, Editor, Electrical Department. 

New York, April 21st. 








‘* BRIDGES AND FRAMED SrructuRES.”—This is the title of a 
new monthly illustrated magazine issued by the D. H. Ranck 
Publishing Company, Chicago. Whether there is room or not in 
the field of engineering periodicals for a publication of this de- 
scription, devoted exclusiveiy to the subject of bridges, remains to 
be seen. The first part is certainly got up with excellent taste, 
and contains much that is interesting to bridge engineers and 
architects. The illustrations generally are up to the standard ex: 





pected of high-class monthly magazines, 
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GLASGOW INTERNATIONAL EXHIBITION, 1901. 


THE first important step in the practical realisation of | 


the great International Exhibition project which Glasgow 

has mapped out for itself in the year 1901 was taken on 

Saturday, the 23rd ult. This was the cutting of the first 
sod for the foundation of the vast group of buildings which 
will form housing for the Exhibition. The spot chosen was 
that which will eventually lie under the centre of the 
grand dome of the Exhibition, the ceremony of cutting the 
first turf being performed by Sir David Richmond, Lord 
Provost of Glasgow. 

_ Glasgow has already had experience of what is involved, 
in the matter of time, energy, and enterprise, in organising 
and building up an International Exhibition of the largest 
kind; and while it may be thought by the uninitiated a 
“far cry” to 1901, the Executive are vigorously forging 
ahead, as if the time were all too short for accomplishing 
what is embraced in the huge undertaking. 

A guarantee fund, which rapidly rose to. £350,000, has now 
almost reached the half-million sterling originally named as 
a fitting sum for the purpose. Her Majesty the Queen has 
been graciously pleased to add her patronage to the under- 
taking, and H.R.H. the Prince of Wales has consented to 
become vice-patron. The various committees have all been 
organised and set to work, including a large and influential 
committee in the metropolis. The general manager and 
secretary, Mr. H. A. Hedley, who filled this onerous post in 
the Exhibition of 1888, has for some time been busily em- 
ployed, and not only have designs been approved and matured, 
but all the principal contracts for the erection of the build- 
ings have been given out. Messrs. William Shaw and Sons, 
who were the builders of the Exhibition of 1888, have again 
been the successful tenderers, their offer of £68,425 for the 
whole work on the industrial and machinery sections being 
the lowest. The cost of the Grand Hall will, in addition, be 
about £16,000. For the preparation and erection of the iron 
and steel work, which so largely enters into the buildings, 
Messrs. Shaw and Sons have sub-contracted with the Arrol 
Bridge and Roof Company, Limited, Glasgow. 

_ The site of the forthcoming Exhibition is practically iden- 
tical with that of the Exhibition of 1888, and the two under- 
takings are most interestingly linked together by other 
matters than mere site. The 1888 Exhibition was visited by 
over six millions of people, and left a clear surplus of £54,000. 
That surplus, with accumulated interest, has been supple- 
mented by the subscriptions of private citizens to the amount 
of £74,346, and is being expended in the erection of fine art 
galleries, which will form a principal part of the forthcoming 
Exhibition buildings. When completed, these galleries will 
have cost about £172,000. 

_ The site of the Exhibition and grounds, which extends to 
sixty-seven acres, has been granted, as in the previous Exhi- 
bition, by the Corporation of Glasgow, and is one of excep- 
tional beauty and convenience. It comprises the western 
age of the Kelvingrove Park and the Bunhouse grounds. 
€ river Kelvin intersects it at various points, and the 
slopes of Gilmorehill, crowned by the University buildings, 
cetiene a dignified and appropriate boundary on the north. 
th € ornamental flower-plots, ponds, and Stewart fountain of 

e Kelvingrove Park will be included in the Exhibition 
— and the terraces in front of the University are well 
va a for the effective display of electric lighting, and pyro- 
= nic illuminations, as well as for musical promenades and 
ovher entertainments which it is intended to provide. The 
shigb —— will be available for the exhibition of naval 
pres: uilding and life-saving apparatus, either in motion or 
Prime The reach of the river which can be utilised for 
dope of one has a length of 1500ft., a width of 90ft., and a 


The Exhibition buildings, which are from the design of 
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Mr. James Miller, I.A., Glasgow, will cover an area, inclusive 
of the permanent Fine Art Galleries, of about twenty acres. 
Apart from these galleries, which will, of course, form an 
ideal repository for the valuable art collections which will be 
brought together, there will be three main groups of build- 
ings, comprising the general industrial section, the 
machinery hall, and the grand hall for entertainments. 
The main, or industrial section, with the grand dome in the 
centre, will be 700ft. long and 360ft. wide, and will cover 
nearly six acres. Through the centre runs the main avenue 
700ft. long, GOft. in width, and about 70ft. high, having a 
circular-arched steel roof. This main avenue, so far as the 
plan is concerned, is not in any way separated from the side 
wings. The system of courts adopted in the last Glasgow 
Exhibition, and, in fact, in most of the exhibitions held in 
Great Britain, has been entirely departed from, and the 
whole space made one unbroken area, save for the roof 
standards, which will be of open girder pattern. By this 
arrangement expanse and idea of space is given to the 
interior, and it allows the exhibits to be arranged in any way 
that may be desired. 

The style chosen by the architect for the buildings is 
Spanish Rennaissance, and is one which harmonises well 
with the new art galleries, and lends itself to that brightness 
and gaiety of colour so essential to exhibition buildings. The 
leading feature of the structure will be the great dome, 80ft. 
in diameter, with its four lofty white towers rising to a 
height of about 180ft. above the level of the grounds. Sur- 
rounding the dome, at a height of about 100ft. from the 
ground, will be a huge balcony 400ft. in circumference, and 
averaging 25ft. wide, designed to form a grand promenade, 
from which an extensive view of the grounds and of the city 
and surrounding country will be obtained. The balcony will 
be reached by spacious staircases in three of the great towers, | 
and by a powerful 50-passenger lift in the fourth tower. The 
grand entrance is situated under the great dome, and will be 
led up to by an extensive peristile or colonnade 200ft. long 
by about 80ft. wide, the floor of which will be laid with 
white marble having an ornamental design in black. In front | 
of the peristile will be a fine flight of steps extending the 
entire length of the colonnade. At each corner of the build- 
ing, and on the north and south fronts towards the centre, | 
are pavilions about 35ft. square, each having four lofty | 
minarets at the angles, terminating with domical roofs, these 
features imparting a variety and balance of treatment to the 
facades. 

The central or dome portion of this main building—its 
most elaborate and expensive section, that on which most 
of its beauty of design and decoration will be concentrated—has 
been designed with the view of its being retained as a per- | 
manent palace of recreation and entertainment in all seasons; | 
a concert-room for choral, orchestral, or band performances ; 
a hall which may also be used for bazaars, meetings and 
exhibitions. This proposed permanent palace will be 
820ft. long by 240ft. wide, and will accommodate 10,000 
people, the hall itself having seats for 5500. The cost of this 
part of the Exhibition buildings, as thus designed with a 
view to permanency, is estimated at £20,000, so that a gift of | 
that amount may be said to be made to the city from the | 
Exhibition in addition to any money surplus which may be 
available. 

The construction of this central portion to its full width of 
360ft., and of its extensions east and west, forming the main 
avenue for a length of 700ft., is generally of steel uprights and 
roof trusses of a design in which the dual qualities of strength 
and lightness are well embodied. On the walls the frame- 
work will be covered with fibrous plaster boards, faced with | 
pure white stucco, and on the roof with corrugated iron, | 
painted to represent red tiling. The Grand Dome, and the | 
towers which stand four square around, will also be con- 
structed of steel framework, substantially filled in, and | 
covered. The borings which have been made in connection 








with these massive and weighty features have shown a rock 
foundation at an average depth of 17ft. 

It was at first the intention to erect the towers of brick- 
work, but that has been relinquished in favour of steel con- 
struction and fibrous plaster covering, as in other parts. It 
may here also be noted that at first the plans of the whole of 
the buildings were drawn out showing steel as the structural 
material throughout, but in taking in estimates on this basis 
since, the prices ruling for steel have been found so greatly in 
advance of what was contemplated when the plans were 
originally drawn, that the Building Committee have been led 
to arrange for timber construction for large portions of the 
side and wing erections. 

The Machinery Section will be accommodated in a separate 
building situated on ground to the south of the General 
Section, and across the main east and west city thoroughfare 
of Dumbarton-road, over which a bridge and arcade, 36ft. 
in width, will connect the two structures. The whole will 
be arranged in easy gradients, so that visitors can pass from 
the General Section, traverse the gallery of the machinery 
hall, and return to the starting point as if under one and the 
same roof, and without ascending or descending a single step. 
The machinery hall will be 500ft. long by 340ft. wide, and 
will cover an area of five acres. It will be surrounded in- 
ternally by a gallery 15ft. wide, from which the machinery 
on the floor of the hall may be viewed. Ona level with the 
gallery, but along the length of the central avenue, there 
will be travelling floors giving an uninterrupted and highly- 
convenient view of the machinery in motion. Spaces for the 
electric light machinery will be provided at the west end of 
the hall, placed at 6ft. below the general floor level. 

The construction of the machinery hall will also be 
largely of steel, faced with fibrous plaster, as will also the 
grand concert hall, which will be an entirely separate build- 
ing. The latter will be a huge amphitheatre, circular in 
plan, the internal diameter being 143ft., designed in the 
Venetian style of architecture, and covered by an immense 
domed roof of steel, rising in the centre to a height of 80ft. 
A circular gallery will run round the building, carried on 
cantilevers, so as to obviate columns in the area. In the 
matter of promenades and lounges, stairs, and exits, the 
plans have been most carefully arranged. The hall will 
accommodate 5000 persons, and will be connected with the 
main buildings by a covered colonade. 

The scope of the Exhibition of 1901 will be wide and 
general, and will aim at presenting a full illustration of the 
produce and manufactures of the British Empire, its 
dependencies, dominions, and colonies, as well as an adequate 
representation from other countries. Held as it will be, too, 
in the first year of the twentieth century, there is a fixed 
determination on the part of the consultative and the various 


| working committees to render it worthily representative of 


the mechanical ingenuity, manufacturing skill, and scientific 
research which have so greatly contributed to the advance- 
ment and prosperity of the world during the nineteenth 
century. It will be distinctly international in its character, 


| and already, from various foreign Governments and com- 


mercial bodies assurances have been received of active co- 
operation. From the President of the United States—as 
the result of official representations from this side, and of a 
visit to America of a commission of three members of the 
Exhibition Executive Council—assurances have been re- 
ceived of the active participation of the United States in the 
Exhibition. 

The following, amongst other sections, will receive par- 
ticularly full representation :—Electricity, Locomotives and 
Transport, Labour-saving Machinery, Marine Engineering 
and Shipbuilding, Women’s Industries, Fine Arts, History, 
and Archeology. As regards marine engineering and 
shipbuilding, a very special effort is being made by 
the Committee for that department to render it a lead- 
ing feature of the Exhibition. Their intention is to have 
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exhibits of models of ships, which will at a glance enable 
the visitor to grasp the many epochs of progress that have 
been made in the construction and working of vessels during 
the century. The models will be sub-classed into passenger 
ships, cargo ships, men-of-war, yachts, dc. They will show 
the transition stages of conversion, from wood to iron and 
steel, from sail to steam, from paddle to screw, from single 
to compound engines, from compound to triple-expansion 
engines, and other interesting directions in which develop- 
ment has progressed. 

So far the Committee are confident of making this section 
an unspeaking history of the advances in every department. 
From the year 1860 that will be no trouble; but to ensure 
completeness with respect to the period preceding, they have 
issued a circular to shipbuilders and shipping companies 
asking for information as to models that might be at their 
disposal. The Committee are also arranging with the Clyde 
Trustees for that body to show clearly the results of their 
work on the Clyde by means of models of the river, repre- 
senting it as it existed in the year 1800, and as it is in 1900. 
These will be made to show also the increase in the area 
occupied by shipyards and engine-works, and in the growth 
of docks, wharfage, &c. 

The engineer and electrician for the exhibition is Mr. 
Thomas Young, C.E., Glasgow, who held the same important 
post during the exhibition of 1888, as well as at other inter- 
national exhibitions in Edinburgh and Newcastle. It is in 
itself a good augury for the success of the engineering section 
of the present undertaking that Mr. Young is already in the 
position of having many offers from firms willing to supply, 
free of cost, plant and appliances of all kinds necessary for 
the- working equipment of the machinery-in-motion and 
other sections of the exhibition. 

In some respacts, perhaps, the Glasgow Exhibition of 1901 
will be handicapped by following so closely the Paris Exhi- 
bition of 1900; but from the very circumstance of their 
propinquity there may be extra advantage and a larger 
element of strength for the later show. Many of the exhibits 
sent to Paris may be secured for Glasgow. Indeed, the 
closeness of the two displays may of itself induce extra 
readiness and effort on the part of exhibitors to have them- 
selves represented. Two birds can be killed with one stone, 
in that one exhibit will do for both shows. In this con- 
nection the proposition has been made by the Glasgow 
Exhibition authorities to the prospective American exhibi- 
tors at Paris that all suitable exhibits offered to Glasgow 
will be stored through the winter of 1900, and of 1901 as 
well, free of expense to the exhibitors. 

_ One other circumstance which shows that there may be 
some decided community of interest between the two ex- 
hibitions is that on the list of the influential London 
Honorary Consultative Committee, which has been formed in 
connection with the Glasgow undertaking, are the names of 
many members of the Royal Commission of the Paris 
Exhibition. The Right Honourable the Lord Mayor of 
London is ex-officio chairman of this Committee, Sir George 
Hayter Chubb is vice-chairman, and Messrs. W. J. Soulsby, 
C.B., and G. Gaskell Exton, M.I.M.E., are honorary secre- 
taries. 

The president of the Exhibition Association is Lord 
Blythswood, of Blythswood, and the vice-presidents are Sir 
James King, Bart., Sir John Muir, Bart., Sir James Bell, 
Bart., and Sir David Richmond, Lord Provost of Glasgow. 
There is a large and influential list of honorary vice-presi- 
dents and the executive council, and numerous committees 
embrace a strong body of noblemen, merchants, and captains 
of aed connected with Glasgow and the West of Scot- 
land. 








CONVERSAZIONE OF THE ROYAL SOCIETY. 





THE first conversazione of the Royal Society this season 
was held on Wednesday evening at Burlington House. The 
guests were received by Lord Lister, and a numerous and 
distinguished company assembled. 

There were a number of exhibits of interest, but we are 
only able to mention a few of them. Professor Ewing and 
Mr. H. Rosenhain showed some microscope slides and photo- 
graphs exhibiting metals stretched beyond their elastic 
limits. This is a subject on whick both these gentlemen 
have been engaged for some time past, and the results ob- 
tained are certainly most interesting. The specimens show 
that when metals are strained beyond the elastic limit, 
plastic yielding takes place by numerous slips occurring on 
cleavage or gliding planes within each of the crystalline 
grains. These slips are shown by dark lines or bands appear- 
ing on the face of a polished specimen when it is extended 
or compressed, or otherwise strained. Under oblique illu- 
mination the slip bands are bright. Samples of iron, copper, 
silver, gold, lead, and nickel were shown, all of them exhibit- 
ing this peculiarity. The question is to form the subject of 
a special lecture to be delivered before the Society on the 
18thinst. Mr. A. A. Campbell Swinton showed some experi- 
ments with the Wehnelt electrolytic contact breaker. This 
apparatus consists of an electrolytic cell containing dilute 
sulphuric acid, into which dip a large lead plate as cathode, 
and a small platinum wire, as anode. When used in con- 
junction with an induction coil no contact breaker is needed. 
The interruptions in the current appear to be caused by the 
gaseous sheath that is electrolytically formed round the 
anode. They occur with remarkable abruptness, and can be 
arranged to take place with great frequency. The apparatus 
will not operate upon a circuit devoid of self-induction, and 
the frequency varies with the amount of self-induction, the 
applied voltage, and the area of the anode surface. By vary- 
ing these factors the frequency can be altered within wide 
limits, and may exceed 1500 interruptions per second. 

Mr. W. R. Pidgeon showed a new influence machine 
exciting a Rontgen ray tube. The sectors of this machine 
are embedded in an insulator, and the earthing brushes carry 
insulated inductors, the whole being so arranged that as the 
sectors move away from the inductors their capacity decreases 
and potential rises. Mr. Joseph Goold exhibited a differential 
By means of this instrument, which is pro- 
vided with a left and right-handed screw, the latter moving 
in a fixed block and having forty threads to the inch, and the 
former having forty-one and two-thirds threads to the inch, 
passing through a block capable of sliding on a bed, the block 
forming one of the measuring jaws. The result of one turn 
of the screw is to drive the jaw forward or backward one- 
thousandth of an inch. The screw is provided with a hand- 
wheel divided into hundredths, so that variations of a one 
hundred-thousandth of an inch, or even less, can be gauged. 
Prof. W. N. Hartley and Mr. Hugh Ramage exhibit, amongst 
other things, plates of spectra photographed in course of the 





examination, of foundry iron, Carthaginian manganiferous 
ore, Cleveland iron ore, &c., which show very distinctly the 
variations in the composition of these substances. Mr. 
James Swinburne showed samples of the Nernst electric 
lamp, in its oldest and newest form. The newest form is an 
extremely neat arrangement. The lamp as it is now made 
takes 1°5 watts per candle, which increases to 1°65 watts 
after about 500 hours, when the consumption per candle 
remains practically constant. When run at 2°0 watts per 
candle, a life of upwards of 1700 hours has been obtained, and 
even then the lamp was not worn out. The temperature at 
which the filament is worked approaches 3400 deg. Cent., 
whereas it is stated that it is impracticable to work carbon 
much above 2700 deg. Cent. To start the lamp it is necessary 
to heat the filament to a temperature of 635 deg. Cent. before 
it conducts. This is accomplished by means of a resistance 
made of platinum wire. As soon as current goes through the 
filament, the platinum wire is automatically cut out of 
circuit by means of a short-circuiting device worked with a 
solenoid. 

Professor H. L. Callendar showed two recording instru- 
ments, one being for recording the number of lamps on or 
the amount of current flowing in a circuit. The principle 
upon which this works is that the current supplying the 
lamps passes through a very low resistance, the difference of 
potential at the ends of which is balanced automatically by a 
bridge. A pointer carrying a pen which impinges on a 
moving drum is actuated by this balancing, and the result is 
that a curve representing the number of lamps in circuit or 
the amount of current flowing is traced on a paper placed 
round the drum. The second instrument is similar in desi 
to the first, but it is intended to measure radiation—the 
variations in this case are measured by the different currents 
flowing through a black and bright platinum differential 
thermometer. This apparatus is most delicate and registers 
infinitesimal variations in radiation. Professor Callendar 
also showed examples of recording pyrometers, both platinum 
and thermo-electric. The platinum pyrometer, in addition to 
recording temperature, can regulate the temperature of a 
furnace to within one degree at 1000 deg. Cent. 

Sir William Crookes showed some photographs of a group 
of lines high up in the ultra violet region of the spectrum, 
characteristic of a new element associated with yttrium, to 
which the name of Victorium has been given, and supplies 
some most interesting details of this newly-discovered sub- 
stance. It is an earth characterised by a group of lines in 
the neighbourhood of A3110. In chemical characters it 
differs from yttria in many respects. From a hot nitric acid 
solution Victorium oxalate precipitates before yttrium oxalate 
and after terbium oxalate. Victorium nitrate is a little more 
easily decomposed by heat than yttrium nitrate. Tested by 
its position in a series of earths obtained by fractional pre- 
cipitation with dilute ammonia, Victoria is found to be less 
basic than yttria, and more basic than most of the earths 
of the terbia group. The atomic weight of Victorium is 
probably near 117. In the purest state in which it has yet 
been prepared Victoria is of a pale brown colour. 

Mr. Adam Hilger showed the Michelson-Echelon Grating 
Spectroscope, which has been constructed for Lord Blyths- 
we This interesting apparatus is composed of fifteen 
plates of exceedingly homogeneous optical flint glass placed 
en echelon, or in steps, the steps being 1mm. wide. Its 
resolving power = 118,000. The helium line was shown 
through this instrument with remarkable clearness. The 
bulb containing the helium was placed between the poles of 
a powerful electro-magnet, and it was interesting to note the 
widening-out of the spectrum when the magnet was excited. 
Sir Norman Lockyer showed some interesting photographs 
of stellar spectra obtained with the prismatic camera, having 
an objective with 6in. aperture, and with a Qin. reflector with 
a 10in. prism. 

Mr. W. Duddell exhibited his oscillograph for tracin, 
alternate current wave-forms. This oscillograph is arrang 
for tracing the wave-forms of potential difference and current 
in investigations with alternating currents. It is essentially 
a galvanometer which has the extremely short periodic time 
of one ten-thousandth—0-0001—second, and which is per- 
fectly dead beat, and has a sensibility, as arranged, of 
300 mm. per ampére. The results obtained by means of this 
instrument are extremely interesting, the ‘ dead-beat’’ 
action being perfect. With it were shown on the screen the 
actual waves of potential difference and current, in the 
following experiments :—(a) Non-inductive and inductive 
circuits supplied with alternating current. (b) The alternate 
current arc. (c) An induction coil with the Wehnelt in- 
terrupter in use. 

Professor Hele Shaw and Mr. A. Hay showed a method for 
determining lines of force in a magnetic field by the stream 
lines of a thin film of viscous fluid, and also plotted from 
mathematical investigation. The method of investigating 
stream line motion has been developed with improved results 
by employing more viscous fluids, such as glycerine. It has 
been applied in a new direction, and instead of a complete 
obstruction corresponding to a solid body immersed in a 
liquid, the obstruction is made to occupy only a portion of 
the thickness of the film. This affords a means of investi- 
gating magnetic problems in two dimensions. 

Prof. W. F. Barrett showed thermo-electric combination, 
consisting of a new nickel manganese-iron alloy, combined 
with the purest commercial iron as the second metal. It 
has a practically constant electromotive force—3700 micro- 
volts—from 450 deg. to 950 deg. Cent., or from a black to a 
bright red heat. The alloy used has an electrical resistance 
of 97 microhms per c.c. at 15 deg.c., and also a low variation 
of resistance with change of temperature. 

The foregoing constitutes a brief description of some of 
the most interesting of the exhibits. Necessarily, however, 
we have not been able to make mention of all of them, and 
we can only say that they were certainly up to, if they did 
not exceed in interest, the exhibits of former years. 








THE CAIRO ELECTRIC TRAMWAY. 


WE publish this week some interesting instantaneous 
views of the Electric Tramway of Cairo, the first Oriental city 
boasting this modern innovation. It was constructed by the 
Union Elektricitits Gesellschaft of Berlin. The undertaking 
has been very successful, as shown by the steadily-increasing 
earnings and the number of passengers. The system com- 
prises ten lines, having a total length of track of 25 kilometres, 
and took a little over a year to complete. The system is worked 
throughout from overhead wires and contact rods, as shown in 
the illustrations on p. 436, the width of gauge being one metre, 
and the track mostly double railed, but with sidings in the out- 
skirts. The lines run through to the workmen's quarters as 





well as the more elegant parts in which the Eno}; 

Egyptian merchants have established their mie ™ a 
electric generating station is situated at the mouth of Ps 
Ismaila Canal on the Nile, and affords accommodatio re 
five combined plants, the horizontal compound po: “nd 
governed on the Tosi system, being coupled to 200 ase 
watts generators. The rolling-stock consists of fifty motor ps “a 
each equipped with two motors and twenty-five passenger pg 
all being, as shown, open on account of the mildness of ‘i 
climate. There are separate compartments for European 
natives, and ladies of the harem, the latter being cman e 
with window screens, enabling them to see without a 
themselves seen. The latter compartments may be notices 
at the ends of the cars, having the appearance of a kind of 
meat safe. " 








A GOOD FELLOWSHIP SCHEME. 





Tue Thames Ironworks and Shipbuilding ( ‘ompany 
Limited, Blackwall, London, E., has had in operation since 
1893 a system known asa “ Good Fellowship Scheme,” foy 
giving men a special interest in their work. It will be 
seen from the following particulars that it differs in jm. 
portant respects from the discredited profit-sharing 
system :— 

PRINCIPLES, 

(1) The first principle is Unity. Without unity no undertakj 
can prosper : aN house divided against itself Beedh fal ae 
means by which this sympathy of common interest can be created 
is that of Fellowship Working, combined with Fellowship Profits 
The purpose of this scheme is to increase the possible earnings of 
every workman in the yard ; but the principle of the application 
ts to that of individual “eager as it is popularly under. 
stood, which makes each workman wholly independent of his 
neighbour, and paves the way for many of the troubles which have 
so long divided the best interests of capital and labour. Piece. 
work is too often the expression of solitary selfishness, which is the 
death-doom of social prosperity. 

(2) The second principle is that of Individual Interest. 
level of fixed daily rates without premium and without profit 
tends to general s tion and a y. [tis well that a standard 
rate of wages should be established in every trade to meet the 
requirements of the average workman ; but special ability, indus. 
try, and character should be rewarded by special rates of wages 
for as Napoleon declared that every soldier in the ranks carried 
in his haversack a marshal’s baton, so in these works every work. 
man should feel that he can raise himself by his own efforts to the 
proudest position in the company’s employ. 

Hon third principle of good fellowship is Profit. There 
can be no doubt that good workmen, well led and well organised, 
can command large profits. Almost every job that comes into the 
yard, if properly handled, might return to the workman more than 
the daily rates upon which his week’s wages are based. (iood 
workmen and good wages stand to each other in the relation of 
cause and effect ; good wages attract good workmen, and good 
workmen, if they do their duty, make the profits from which good 
wages can be paid, 

(4) The fourth principle of good fellowship is Equality of Peotit 
Division in proportion to ae paid. All individual bonus pay- 
ments are liable to charges of partiality and favouritism, and, as a 
rule, bear no exact relation to the cost of the job upon which they 
have been paid. 

METHOD OF APPLICATION,—GENERAL CONDITIONS AND RULEs, 

(1) In each department, S.B.D., E.D., C.E.D., and D.D.D., 
there will be a separate fellowship. . 

(2) Every workman is cat by the company upona standard 
trade rate. This does not prevent a premium being paid to 
“a skilled workmen who are able to earn it. 

(3) The labour value of each job is determined upon the piece 
prices of the yard, or by agreement with the trades engaged in its 
execution. 

(4) Group Fellowship: Where the work is of such a character 
that it can be undertaken by distinct groups of workmen, viz., 
drillers, riveters, caulkers, chippers, &c., and be easily measured 
up, any profit above the sum of the wages paid will be divided 
weekly—subject to such retentions as may be deemed necessary— 
amongst all workmen in the group in proportion to the wages they 
have earned, 

(5) Trade eg gis Where the work is of such a character 
that it can only be undertaken by trades, viz., shipwrights, platers, 
joiners, engineers, &c., and must pass through several processes 
before completion, any profit above the sum of the wages paid 
will be divided monthly—subject to such detentions as may be 
deemed necessary—amongst all workmen in the trade in propor- 
tion to the wages they have earned. 

(6) No job will be taken into account until it has been com- 
pleted, and balances of loss—subject to remissions made by the 
directors—will have to be paid off before profits are declared. 

(7) All retentions are carried over into the profit and loss 
account of the trades concerned, as a security for the completion 
of the work, and as a reserve fund for the assistance of bad 
months during the progress of the contract. 

(8) Trade Committees: Each trade elects representatives—in the 
proportion of about one for every twenty workmen—who will, 
together with their foreman, form one of the trade committees 
of the department. Each of these trade committees will meet 
monthly to receive the statement of the preceding month's work- 
ing, and to discuss all matters affecting the eaLidee of their 
respective trades. 

(9) Departmental Council: Each trade committee will appoint 
one representative to sit on a departmental council, which will 
meet peer on to discuss all matters affecting the well-being of 
their department. 

(10) Once a year these departmental councils will meet together 
as a general council to discuss matters affecting the well-baing of 
the yard. If necessary, this general council can be summoned to 
discuss any special matter of importance, 


A dead 





THE Great CENTRAL—PRESENTATION TO MR. WILLIAM POLLITT. 
—In connection with the recent opening of the Great Central 
new line to London, an interesting ceremony took place last 
week at the London residence of the Earl of Wharncliffe, 
chairman of the company, when, as a record of the high estima- 
tion in which the ability and energy of Mr. William Pollitt, the 
general manager, are held by the , SS and also as a mark of 
their strong feelings of personal friendship, a presentation was 
made to Mr. Pollitt of a silver vase, from a d by Flaxman, 
and bearing the following inscription :—‘‘ Presented to Mr. William 
Pollitt, General Manager of the Great Central Railway, by the 
twelve directors whose names are hereto appended, not only in 
appreciation of his long and faithful service, bat also of their 
page feelings of regard and esteem for him ; March 9th, 1899. 

he names of the directors appended are as follows :—The Right 
Hon, the Earl of Wharncliffe, chairman ; Mr. F. Chapman, deputy 
chairman ; Sir E. W. Watkin, Bart., Colonel Surtees, Sir John W. 
Maclure, Bart., M.P.; The Right Hon. ©. B. Stuart- Wortley, 
Q.C., M.P.; The Right Hon. the Viscount Cross, G('.B., 
G.C.S.L; Mr. G. M. Hutton, C.B.; Mr, Frederick Smitton, Mr. A. 
ean Mr, Alexander Henderson, M.P.; Mr. C, M. Royds, 
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RAILWAY MATTERS. 
TarRE are 1200 miles of railways in operation in 


Poland. ‘ P 
es formal opening of the Beira-Salisbury Railway 


took place on Tuesday, when the first train entered Salisbury, 


neth of electric tramways and railways in 

ie inet — is 105 miles, of which 47 miles were 

(Pere ast year. The power for nearly one-half of the line is 
ope : 


obtained from waterfalls, : 
Tas Vale of Glamorgatt Railway Bill, which has already 

d through the House of Commons, has been reported in the 
passe of Lords for second reading. The Brynmaur and Western 
House 4 ay has also been reported for second reading. 


Valley Railw : ; ; 

Our of 1,168,810 freight cars in service on 182 railroads 
; United States on January Ist last, 617,234 were fitted with 
in the os, and 898,281 with automatic couplers. The same com- 


dong 39 882 locomotives, of which 31,034 had air brakes 
Pp e ? 
fitted. bb ahead ; 

THERE is & marked insufficiency of rolling stock on 


It is said that the coal trade of Bengal has 


Indian railway® joss by the inadequacy of traffic facilities, which 


suffered enormous 


has been the subject of constant representations from the Bengal 
Chamber of Commerce. 
Tur latest advices from Mombasa state that the 


Uganda Railway has now reached the 300th mile-post, more than 
half the distance to Lake Victoria being thus completed. The 
y les have been laid in seven months and a-half. The 


— ae reduces the total length of the railway to 550 
miles. 


Tur Select Committee of the House of Commons last 
week considered the new clauses of the Bill of the Baker-street 
and Waterloo Railway, and decided to give an extension of two 
years for the acquisition of lands and four years for the comple- 
tion of the line, such time, according to the Standing Order, to 
date from the expiration of the present powers of the company, 
March 28th, 1899. 

An attempt was made to wreck a train on the Great 
Western Company’s main line, between Mutley and North-road 
stations, at Piymouth on Saturday night. By the aid of a crow- 
par a granite coping-stone of the bridge crossing the line had been 
removed, and the stone, which weighed more than two hundred- 
weight, and the iron bar were placed on the down rails, Fortu- 
nately the first train that passed knocked the obstruction just 
clear of the line. 

AccorpING to official accounts, the Siberian Railway is 
now open to traftic from the Russo-Siberian frontier to Irkutsk, 
near Like Baikal, says the Vienna correspondent of the Times. 
On the eastern side of the Lake the line is in course of construction 
as faras Chita. This section passes through a mountainous dis- 
trict, and crosses the Yablona range at a height of 1040 metres 
above the level of the sea. Owing to the difficulties of the ground 
i+ is considered doubtful whether the railway can be completed as 
fa:as Chita before the end of the year. 


Tur Governor-General of Indo-China has forwarded 
a proposition to the French Minister of the Colonies, which has 
since been approved by the President of the Republic, by which, 
in conformity with the Law of December 25th of last year, he 
proposes to at once proceed with a portion of the work authorised 
in that Bill, by the construction of a railway from Hanoi to Vinh, 
and from Haiphong to Vieteri. According to the Paris corre- 
spondent of the Standard, the former line will be three hundred 
and nineteen kilometres in length, and the latter one hundred and 
fifty-four kilometres. The total cost of the two lines is estimated 
ahout £2,000,000. 

A paraGraPH has been going the rounds of several 
influential newspapers to the effect that the Midland Railway 
Company had decided upon the erection of new and extensive 
railway wagon-building shops at Wolverhampton to supplement the 
present works at Derby. This was said to be an alternative to send- 
ing orders to America, the works at Derby being unable to keep 
pace with the growing demands of the time. Inquiries into the 
matter at headquarters show that the story is absolutely devoid 
of foundation, no such course as is suggested having ever been 
in contemplation. It is, however, a fact, says the Rai/way Nes, 
that the company’s carriage-building works at Derby will shortly 
be considerably extended. 


Tue city engineer of Newcastle-on-Tyne, Mr. W. G. 
Laws, has issued his report on the question of the introduction of 
electric tramways into the city. He says that unless expert 
opinion condemns the conduit as unworkable in this climate, it 
should be adopted as against the trolley, certainly in the major 
part of the town. If the Council comes to that opinion, the 
“Simplex,” or some modification of it, is the most promising, and 
failing that, the ‘‘ Love.” But, again, unless expert opinion con- 
demns the ‘‘accumulator” as worked at Copenhagen, and it 
proved to be financially impossible, that is preferable to either 
conduit or trolley. There is one advantage in its adoption —viz., 
that being no more difficult to lay down than a horse tramway, no 
delay need occur before beginning to re-lay the present worn-out 
Pg in the city, and the operation will make less disturbance in 

e streets. 


On the Chicago and North-Western Railroad the fire- 
box surfaces of locomotive boilers below the running board are now 
being lagged. These surfaces, says the Railroad (Gazette, are 
commonly left exposed, so that the stay bolts can readily be 
reached for inspection and repairs; in fact, this is the first 
instance that has come to notice of lagging these parts. It is 
the practice of the North-Western to drill the ends cf all stay bolts, 
and to inspect the stay bolts every thirty days; and to avoid re- 
moving the lagging for inspecting the covering is cut out in front 
of each bolt, In laggi he footben short pieces of wire are first 
inserted in the tell-tale holes of the stay bolts, after which plastic 
covering is applied in the usual manner, excepting that possibly 
More care is taken to have the covering fit the flat surfaces tightly. 
The covering is then cut away from in front of the stay bolts by a 
hollow circular punch, and the wires removed. Corresponding 
holes are cut in the jacket which is finally put on, so that the heads 
of the bolts are always exposed. Above the running board the 
portion of the jacket in front of the stay bolts is hinged, so that 
the few upper rows can be reached without difficulty. 


_ A New line of railway round Rotterdam was brought 
into use on Monday for the first time, by which an improvement 
in the continental service via the Hook of Holland will be effected. 
Hitherto the North German express connecting with the Great 
Eastern steamers at the Hook has turned to the north at Schiedam 
and proceeded through The Hague, Leiden, and Haarlem to 
Amsterdam, and thence south to Amersfoort, and soon. The new 
line runs direct from Schiedam to Amersfoort, thus avoiding the 
bar ca Amsterdam, and effecting a saving of 25 miles in 
ony ag Henceforth, therefore, through passengers will proceed 
y this new route, mails and passengers for Amsterdam being 
oan by another train, But though a saving in distance is 
i octed—Berlin now being brought in an almost absolutely straight 
psa with the Hook of Holland—there will at present be no further 
Unto in time in the case of travellers to towns in Germany. 
n rhage the German Government still profess themselves 
pes le to study the interests of British travellers by taking them 
: press between Rheine and Lihne instead of by the present slow 
rain between these places, with a delay of nearly two hours at 


NOTES AND MEMORANDA. 


WE regret to announce that Mr. Appleyard, who has 
for a long period so ably reported the ‘‘ Proceedings ” of the Physical 
Society, has resigned his position. His successor will have an 
excellent example to emulate, 


Tue number of patents applied for at the German 
Patent-office during the year 1898 was 20,321, showing an increase 
of 1] per cent. over the previous year. Of these applications only 
5570 were successful, an increase of 130 over last year, bat less than 
the numbers granted in 1895 or 1893, which were 5720 and 6430 
respectively ; 4950 have expired or become void, compared with 
4573 last year, while at the end of the year the total number of 
patents in force was 19,931 compared with 19,334 at the end of 
1897, Of the patents granted since July 1st, 1877, 19°5 per cent. 
only are still in force, 


AccorDING toan American contemporary, some genius 
has at last evolved an apparatus whereby fogs will no longer be 
classified among the dangers of navigation. The appliance referred 
to is called the ‘“‘Tugrin Fog-Dispeller,” and is described as a 
pipe 8ft. long and 3in. inside diameter, with a wide flare at the 
mouth, It is intended to be placed on the ship near the navigating 
officer. A blower is arranged in the ship to send into this pipe, 
through a small tube, a powerful stream of warm air ; this air is 
forced forward, and blows a hole right through the fog. The fog 
is ‘rolled back in every direction,” the moisture seems to con- 
dense and fall in raindrops, and it is claimed that the navigating 
officer is thus enabled to see several hundred feet through the 
densest fog. 


At a meeting of the Royal Institution held on Monday 
last, in a brief reference to the recent scientific work of the 
Institution, Professor Dewar announced that, having obtained liquid 
hydrogen in considerable quantity, he had directly determined its 
temperature and other physical constants, finding its boiling point 
to be much lower than was previously supposed—namely, 20 deg. 
above the zero of absolute temperature—and attaining . exhaus- 
tion a temperature of only 15 deg. absolute. Pending the discovery 
in quantity of some yet lighter gas, there were no means in sight 
of bridging this gap and reaching the zero point. He also took 
occasion to warn the public against absurd exaggeration as to the 
properties of liquid air, which, originating in America, found their 
way into popular magazines in this country. 


In June next the Royal Institution will complete the 
100th year of its existence, the first meeting of its members in the 
building in Albemarle-street having been heldin 1799. It has been 
decided to commemorate the event by the delivery of two lectures. 
The first of these will be delivered at three o'clock on Tuesday, 
June 6th, by Lord Rayleigh, when the Prince of Wales, vice-patron 
of the Institution, will preside and receive the honorary members ; 
the second of the lectures will be delivered at nine o'clock on 
Wednesday evening, June 7th, by Professor Dewar, when the 
Duke of Northumberland, president of the Institution, will 
preside. It is further announced that the Lord Mayor has con- 
sented to give a reception to the members, foreign guests, and 
representative men at the Mansion House on the evening of 
Tuesday, June 6th. 


Tue largest artificial sheet of water in India is the 
Jai Samund, or Sea of Victory, near Odeypore. It was made by 
the Maharana Jai Singh at the end of the seventeenth century. 
This inland sea, covering some 30 or 40 square miles of land, in 
some places to a depth of over 100ft., has been created and kept in 
existence for a couple of centuries by one marble wall scarcely 300 
yards long. In comparison with the lake this ‘‘ bund” is small in 
the extreme, but in reality it is a white marble structure of mar- 
vellous strength and simple beauty. Along its whole length 
shining steps of pencilled-white lead down to the water’s edge, at 
this time nearly 30ft. below the summit of the ‘‘ bund.” On the 
reverse side a second wall backs the ‘‘bund” proper. Till recently the 
space between was unfilled. According to Indian Engineering, 
the present Maharana has spent much in filling up this empty 
space, with triple benefit of ousting marauders, strengthening the 
Me and making a ‘promenade or terrace along its whole 
ength. 


Tue first employment of cast iron pipes for the water 
supply of the metropolis by the New River Company is said to have 
been in the year 1816, prior to which the bored-out trunks of elm 
trees had been generally used. During excavations recently made 
in Oxford-street and elsewhere, the old timber pipes have been 
unearthed. Acccording to an interesting letter written by Mr. 
J. W. Ford to the Standard, at about the above date it was decided 
by this company to substitute iron for wood, and Mr. Vansittart, 
the Chancellor of the Exchequer, gave the company a letter to 
the Bank of England authorising a loan of £100,000, on condition 
that the money was expended in iron from the Staffordshire 
foundries, the Government being induced to take this step by the 
great depression in the iron trade of thecountry. There was great 
opposition to the proposal, it being gravely asserted that the con- 
sumption of water conveyed through iron pipes would produce 
cancer. . 


THE recent lamentable stranding of the Stella on the 
Casquets has brought forth a suggested remedy, which was pub- 
lished in the Syren. The object of the apparatus is to warn vessels 
automatically when in proximity to dangerous coasts during 
fog, and enable their course to be directed so as to avoid disaster. 
It consists of a submerged cable at a saan depth below the 
surface of the water, suspended by buoys at suitable intervals, 
Ships are provided with a line attached to a grapnel, the latter 
being lowered over the side when necessary, deep enough to come 
in contact with the submerged cable. This should be installed at 
a suitable distance from dangerous parts of coasts or rocks, so as to 
allow sufficient room to manceuvre the ship, after coming in 
contact therewith. By having the cable and the grapnel line suffi- 
ciently strong, a boat lowered from the vessel may be drawn, or 
hauled by men, to the surface of the water approximately above 
the position of the indicator cable, which may be traced or followed 
in either direction until the boat arrives at one of the suspending 
buoys, which may be labelled, or carry in a chamber instructions 
as to its locality, and that of the ship and its surroundings, the 
distance and direction of the shore or rocks, and the direction of 
safety. We have up to the present regarded our contemporary as 
an authority on nautical matters. 


WE have received the annual report of the Man- 
chester Steam Users’ Association for 1898. The number of mem- 
bers is 1968, representing 32 2 works, and the boilers under the 
care of the Association is 6435. The report states that every 
boiler underwent during the year an ‘‘entire” examination, 
and there were 169 partial inspections. During the year the 
Association has recorded 56 explosions, killing 32 persons and in- 
juring 47 others. Of these 39, killing 24 persons and injuring 37 
others, may be termed boiler ‘‘ explosions proper,” while the remain- 
ing 17, killing 8 persons and injuring 10 others, may be termed ‘‘ mis- 
cellaneous explosions,” i.e, those arising from the bursting of 
steam pipes, stop valves, stills, fuel economisers, drying cylinders, 
&e. One of these explosions, by which no person was killed or 
injured, arose from a boiler guaranteed by the Association. It was 
caused by overheating from excessive deposit, due to the tempo- 
rary use of unsuitable feed-water. In June of last year, anticipat- 
ing the possible desires of the bers in cx tion with the 
operations of the Workmen’s Compensation Act, the Committee 
resolved to offer them the opportunity of increasing the guarantee 
upon each of their boilers from £1000 to £2000, and the members 
very generally availed themselves of this. The extra subscription 
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MISCELLANEA. 
Ow1nG to the dearth of agricultural labour in Poland, 


especially at harvest-time, the employment of machinery in the 
agricultural industry is increasing—a point which makers of this 
class of mechanism will do well to make note of. 


WE much regret to have to record the death on the 
3rd inst., at the early age of fifty-four, of Mr. Frank Livesey, the 
chief engineer of the South Metropolitan Gas Company. Mr. 
Livesey’s treatment of those who worked for him, and his unfailing 
courtesy to every one with whom he came in contact, will cause his 
death to be widely felt and regretted. 


A motor car worked by electricity has just been added 
to the equipment of Parisian fire brigades, It is intended to carry 
ladders, ropes, &c., and to seat eleven passengers, During its 
trials, which were full-load trials, all eleven passengers being on 
board, the car maintained a speed of fifteen miles an hour, The 
motor is, of course, worked from accumulators, 


THE forthcoming show of the Bath and West and 
Southern Counties Society, which will be held in Exeter on May 
24th to 29th inclusive, will be one of the largest the Society has 
ever held, the entries in the various departments being consider- 
ably in excess of those at Cardiff last year, when the numbers were 
unusually large. In the implement section alone nearly 3000 more 
feet have been taken than was the case last year. 


Tue Sheffield Chamber of Commerce has appointed 
an influential and representative committee to consider the whole 
question of smoke. A vigorous crusade has recently been made 
against the production of excessive smoke by various firms, the 
result of a recent decision being to cause makers of certain 
classes of steel to take action on the ground that the steel can- 
not be produced without emitting smoke to a considerable extent 
from the chimneys of “muffle” furnaces. A meeting of the 
Sheffield steel manufacturers has been held, and the health com- 
mittee have been approached on the subject. 


Tue British Consul at La Rochelle, in his report on 
the trade of that district during last year, says that Americans are 
fast taking the agricultural machinery business from us, and pro- 
bably secured more than one-half of the trade in 1898, The 
dealers say that no machines can be better than the English, but 
the farmers want all agricultural machinery to be as light as 
possible, and in this our manufacturers have not fallen in with 
their desires, and still continue to send goods as heavy as formerly, 
whereas the Americans have adapted themselves to circumstances, 
and make machines which are exactly suited to their requirements 
owing to being lighter. 


Durine the decade 1888-97 over 1000 permits for the 
derivation of water from rivers and canals were granted by the 
Italian Government. These concessions resulted in 60,000 acres «f 
land being irrigated, and a force of 123,535-horse power—49,795 in 
Lombardy alone—being developed for industrial purposes. The 
statistics for 1898 are not yet published, but the applications for 
new concessions are said to have been very numerous. The 
Government contemplates the eventuality of requiring, at no very 
distant period, water-power for the purpose of applying electric 
traction to the railways, which are nearly all State property, 
although actually leased to companies, 


THERE is an increase yearly in the importation of coal 
and coal dust at Nantes. Two large limited companies, the Cie. 
de Blanzy Ouest, and the Société des Houilles et Agglomerées, 
have now extensive establishments at Chantenay-les-Nantes for 
storing coal and for the manufacture of briquettes which are equally 
as good as those raade in the Welsh ports. This special branch of 
the coal trade seems still to be increasing, says Mr. Vice-Consul 
Dickie. The sale of British coal is confined to a limited area, 
seldom extending more than 140 or 150 miles inland. This limita- 
tion is the direct result of the preferential railway rates granted 
to French coal mines on the Orleans Line, State Railway, and 
Western Line. The duty on foreign coal also helps the French 
miners to compete with the British in Central France. Fortunately 
the coast line of France is extensive, and the efforts made to render 
the rivers navigable will, if successful, favour the extension of the 
sale of British coal very materially. 


WE have previously recorded the advent of our newest 
contemporary, The London Letter. The first three numbers 
now lie before us, and we are enabled to arrive at some sort of an 
opinion as to the shape it is going to take, and as to its main objects. 
First and foremost it is a sort of message sent out from the ‘‘ Old 
Home” all over the world. There is plenty of evidence that 
there is on the editorial staff someone who is well aware of what 
sort of news is most acceptable to those living away from their 
native land. Possibly he, too, has lived abroad, and knows what it 
is to hunger for just the very bits of news this paper contains. It 
is bright and well written, and should certainly prove acceptable 
to our brothers and cousins across the water, while being distinctly 
readable by those at home. It is well printed and is on fairly good 
paper, and if one must make a criticism it is that in places 
advertisements appear interleaved with the matter, a custom which 
it would have been better not to have instituted. We wish our 
new ‘‘friend” every success, and shall watch its career with 
interest. 


A New dry dockis being constructed at the Newport News 
Shipbuilding Company’s yard, which, it is said, will be the largest 
in the world. The dimensions of the new dock are :—Length on 
top, 827ft.; length inside the caisson, 806ft.; breadth on bottcm, 
80ft.; breadth at top, 162ft. The entrance will be constructed so 
as to admit any vessel that can be accommodated inside the dock. 
The depth over the sill will be 30ft. at mean high water ; mean 
range of the tide, 2ft. 6in. The entrance abutments will be con- 
structed of concrete lined with granite. The bottom of the dock 
will be of concrete over piling. The interior will be constructed of 
timber. The caisson will be constructed of steel, and it will be 
operated with trimming tanks, so arranged that it will never be 
necessary to pump out the water ballast, as is done with all docks 
previously constructed in the United States. The pumping plant 
has been designed to empty the dock in two hours, which is at the 
rate of about 200,000 gallons per minute. It is said that the cost 
of a masonry dock would three times as much as of that 
described, 


Tue Automobile Club have issued to manufacturers 
particulars of the forthcoming trials and awards which are 
announced to take place at the Old Deer Park, Richmond, Surrey, 
on June 17th to 24th inclusive, There will be six classes as follows: 
—Motor cycles; spirit motor vehicles, internal combustion ; oil 
motor vehicles, internal combustion ; electric vehicles; steam 
vehicles, weighing under 14 tons unladen; motor vehicles, pro- 
pelled by other methods than above named, and weighing under 
14 tons unladen. These classes are again sub-divided into forty- 
five sections, and the awards will be a gold medal for each class, a 
silver and bronze medal and diplomas in each section. An extra 
gold medal may be awarded for vehicles of special merit. A 
further gold metal is offered by the committee for the best design 
for a uniform of a gentleman’s attendant accompanying him on a 
motor carriage. Major H. A. Barclay, J.P., offer a prize of £21 
for an efficient device by which the burners of a motor vehicle 
having tube ignition shall be automatically extinguished in the 
event of the vehicle being tilted either forwards or backwards, or 
to one side or the other, to an angle at which the vehicle might 
overturn. The decision as to the award of this prize rests with the 
judges, who may refuse to give it if, in their opinion, none of the 
devices submitted are of sufficient merit. Entries should be made 
on or before May 13th, by letter to the Secretary of the Auto- 





charged is only ls. per boiler per annum, 





mobile Club Show, 4, Whitehall-court, London, 8. W. 
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TO CORRESPONDENTS. 

*,* In order to avoid trouble and confusion we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tae Enoineer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


A. N. B.—See “ A#rial or Wire-rope Tramways,” by A. J. Wallis-Tayler ; 
published by Crosby Lockwood and Son. 

PaTTRRNMAKER.— Messrs. Elliott Bros , St. Martin's-lane, or Mr. Stanley, 
Great Turnstile, Holborn, can probably supply you with the Willis 
odontograph, and a little book of instructions. 

J. J. (Blackpool).—See the last edition of Prof. Silvanus Thompson's 
bouk on ‘ Dynan lectrical Machinery,” published by Spon, and 
— **Continuous-current Dynamos,” published by Biggs 
and Co, 

C,. B. N. (Buenos Ayres).—If the Admiralty possess any data as to the 
time required to stop a warship dead by reversing her engines, they 
certainly have not made it public; consequently. we are wholly unable 
to answer your question. It is quite impossible to construct a formula 
of universal application. No two ships have the same coeffivient 
except by accident. 

E. K. (Nuneaton).—(1) The illustration of which you speak did not 
appear in Tak Enoinerr. (2) It is by no means easy to say what the 
law on the point is. It appears to us to be far more a question of 
custom in your district than law. To be on the safe side in future, 
you ought to put up notices in your works. (3) There is no good book 
in existence on the construction of large buildings framed in steel. 
Such structures are of comparatively recent date. Several articles on 
the subject have been published in American technical magazines. 

Insector.—We cannot attempt to answer your question, nor is there 
any book which will give you more than theoretical deductions, which, 
according to makers of injectors, are of no value. Every maker claims 
for bis own injectors maximum efficiency. We can only advise you to 
get circulars and compare the statements which they contain. We 
must content ourselves with stating that the injector is an extremely 
efficient apparatus, and the greater the quautity of water which it 
injects per pound of steam used, the lower will be the temperature of 
the water injected into the boiler. 


INQUIRIES. 


HANDY SHAPING MACHINE. 
Sir,—Can any one give me the name of the makers of the ‘‘ Handy” 
shaping machioe ? The Hendy is not the machine I want. B. B. 





ERRATUM. 
Page 41?, second column, line 34 from bottom, for “Platt and Lowther” 
read *‘ Platts and Lowther." We regret the slip. 








MEETINGS NEXT WEEK. 


Tue InstITUTION oF JunIoR ENGINgERS.—Saturday, May 13th, Visit to 
the Royal Arsenal, Woolwich, by special permission of Col. E. Bain- 
bridge, C.B , Chief Superintendent of Ordnance Factories. Train leaves 
Charing Cross 9.20 a m. 

Roya Institution oF Great Britain.—Friday, May 12th, at 9 p.m., 
Discourse on “‘ Magnetic Perturbations of the Spectral Lines,” by Prof. 
Thomas Preston, M.A., D.Sc., F.R.8.—Afternoon Lectures at 3 p.m.: 
Tuesday, May 9th, “ Electric Eddy Currents” (the Tyndall Lectures), 
by Prof. Silvanus P. Thompson, D.Sc, F.R.S., M.R.I.; Thursday, May 
llth, ‘“‘ Embroidery,” by Mr. Lewis F. Day; Saturday, May 13th, ‘To 
Iceland in Search of Health,” by Mr. W. L. Brown, L.R.C.P., L.R.C.8.— 
Monday, May 6th, at 5 p.m., General Monthly Meeting. 

Society or Arts.—Monday, May &th, at 8 p.m. Cantor Lectures. 
Four Lectures on ‘“ Leathe Manufacture,” by Prof. Henry R. Procter, 
F.1.C. Lecture IV.: Oil dressing—The chemistry of the process—Com- 
binations of oil and mineral tanning—Vegetable tanning matters— 
Chemistry of the tannins—Practical methods —Combination of vegetabl 
and mineral tanning—Currying—The chemistry of oils and fats used— 
Theory of the currying process.—Wednesday, May 10th, at 8 p.m. 
Ordinary Meeting. Paper, “ Fruit-growing in Kent,” by Mr. George 
Bunyard, Vice-president of the Fruit Committee of the Royal Horticul- 
tural Society.—Thursday, May 11th, at 4.30 p.m. Indian Section. Paper, 
‘* Agrarian Conditions under British and Native Rule : A Comparison of 
Certain Points of the Revenue Systems of British India and Rajputana,” 
by Mr. Michael Francis O'Dwyer, 1.0.8, Settlement Commissioner, 
Alwar and Bhurtpore. 











DEATHS. 
On May 8rd, at his home, Reigate Heath, Frank Livssry. M.1.C.E., 
chief engineer of the South Metropolitan Gas Company, aged fifty-four. 
On April 26th, at 11, Argyle-terrace, Plymouth, Ricnarp Sampson, 
Chief Inspector of Machinery, Royal Navy, retired, in the seventy-eighth 
year of his age. 
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ELECTRICITY IN WARSHIPS. 


In the middle of his presidential address to the members 
of the Institution of Mechanical Engineers last week, Sir 
William White interpolated a remark of no little signi- 
ficance. Speaking of the various methods employed for 
working guns on ship board, and the predilection which there 
appeared to be in this country for hydraulic gear, he said 
that in recent vessels the Americans had discarded 
electrical mechanisms. He offered no comment. Many 
months ago, writing upon this subject, we drew 
attention to a few of the objections to the use of electri- 
city on fighting ships, and we pointed out in particular 
that the effect of the violent concussions, both from firing 
her own guns and being struck by hostile shot, would 
certainly disarrange many of the more delicate devices on 
a vessel of war. That was before the fight with Spain, 
and as we cannot doubt that America is making haste to 
profit by the lessons she learnt at Santiago and Manilla, 
we may with some safety conclude thatthe electric fittings 
on board her ships have not proved of that wonderful 
value and efficiency which peace mancuvres seemed to 
promise. 

Not long ago Lieut. B. T. Walling, of the United States 
Navy, delivered a series of lectures on ‘‘ The Diseases of 
Electrical Installations in the Navy,” before the United 
States Naval College. They may be found printed in the 
June and December numbers of the last volume of the 
“Proceedings” of the United States Naval Institute, and 
will well repay reading, both by engineers and electricians. 
Lieutenant Walling probably gave these lectures before 
the war with Spain had taken place, certainly before the 
experience which had been gained in the naval actions 





had been fully digested. In his introduction he speaks 
with enthusiasm of the use of electricity in the navy. 
‘‘ Ever since the introduction of electricity on board ship,” 
he writes, “there has been a constantly increasing 
demand for this form of energy, and it is to be anticipated 
that much larger demands are shortly to be made upon 
the adoption of electrical power, for turning guns as well 
as turrets, for operating auxiliaries, for all purposes, in 
short, which will minimise the present objectionable heat 
of long lines of steam piping, the annoying leaks of 
hydraulic apparatus, and the excessive weights of pneu- 
matic appliances.” This is all the golden lining; on the 
other side of it there is a cloud, and we need not follow 
Lieut. Walling’s lecture far before we find that, even apart 
altogether from its transmission, the generation of elec- 
tricity on board ship is far from a simple matter. We 
must, of course, in reading his notes, not forget that it is 
his intention to call attention to faults and not to virtues. 
If one were to judge man’s health from a knowledge only of 
pathological dictionaries, he might be forgiven for suppcsing 
that there was no such thing asasound person in the world. 
But, making full allowances for this, we are still left with 
the feeling that of all mechanical devices that find place on 
board ships of war, the one most open to failure is the 
high-speed electricity supply engine. Under the best 
possible conditions the high-speed engine is always a 
more or less delicate apparatus to deal with. It is, so to 
speak, a vehicle which is always running away down hill. 
It demands constant attention and watchfulness, for 
disaster makes haste to overtake it. With an engine 
running 80, 90, or 120 revolutions a minute one has time 
to act upon a warning, but when it is a matter of 300 or 
400 turns a minute, there is scarcely time to grasp the 
fact that something is amiss before disaster follows. It 
is here that the slow, steady, unruffled running of the 
pumping engines which supply hydraulic power to our 
gun mechanisms have the advantage over the, may we 
say, hysterical efforts of the electrical plant. That elec- 
tricity has, in certain respects, advantages, no one will 
question for a moment. It is possible to lead wire in 
places where tubes could not be conveniently carried, and 
it is possible to place motors in places unsuited to 
hydraulic engines. For these reasons the smaller guns 
on ships can be worked and served by electrical power 
when the complication of hydraulic supply debars it 
from competing. Then, too, it is, or could be made 
lighter as a whole than hydraulic arrangements, and 
Lieutenant Walling claims as ‘the greatest weight in 
favour of electricity, the ready change from electrical to 
hand control in emergency, and the facility of maintain- 
ing and repairing leads.” As regards the repairing of the 
leads, we admit that it is easier to mend a copper wire 
than a hydraulic pipe, but that the change from electri- 
cal to hand power is easier than from hydraulic we fail 
to see. If Lieutenant Walling will look into the hydraulic 
mechanism of any of our recent vessels we venture to 
think he will find that the change to hand power can be 
performed with quite as much rapidity as the change 
from electrical to manual effort on board any of the ships of 
the United States navy. Of pneumatic power we do not 
write ; it has never found favour in this country, for 
reasons which it is quite unnecessary to enumerate. 
We have no hesitation in saying that it will not long 
remain in favour with the Americans. 

In another place in his address Sir William White used 
words to the effect that there were still many persons 
who would like to see greater dependence on manual 
labour than there is now on our ships of war. Their 
position is both intelligent and intelligible, and it is only 
when taken to excess that it becomes ridiculous. In the 
British Navy, with the exception of the biggest guns, all 
arms are worked by hand. Every gun of the secondary 
armament is thus perfectly independent; and though 
every machine in the bowels of the ship were destroyed, 
yet a single gun with one man in an unwrecked casemate 
might prolong the fight. This’ is an advantage of which 
Englishmen will always be proud. Moreover, there can 
be little or no doubt that far more confidence will be felt 
in action when the guns are worked manually, than when 
the uneasy feeling is abroad that a chance shot, in a far part 
of the vessel, may throw a gun out of action at an instant 
of extreme importance. Could a more terrible event be 
imagined than when a torpedo boat was rapidly approach- 
ing covered bya group of guns, elevated and trained by elec- 
tricity, for, just at the critical moment, the leads to be cut 
by a hostile shot, and the guns rendered motionless, and 
this too late to make the alteration to hand power and to 
avert destruction? With large guns the case is, of course, 
very different. Inour recent ships the largest mountings 
are provided with hydraulic, electrical, and hand power, 
and these are to be used in the ordergiven. Hand power is 
unsuited for such heavy work, as even when a large 
number of men is employed the operations are performed 
but slowly. In one respect, however, hand power is 
still found to be quite as satisfactory, if not more so, 
than either hydraulic or electrical gear, and that is, in 
the working of the breech mechanisms of heavy guns. 
There is no necessity here for great speed, because with 
manual power the gun can be prepared for a new charge 
quite as soon as the hoists can supply it. Many attempts 
have been made to devise effective automatic breech 
gears, and there are some now at work, but, on the 
whole, it has been found that hand power gives the most 
satisfaction. 

Of other objections to which electrical transmission on 
board ship is open, and which have influenced our naval 
constructors against its adoption, we have not space to 
speak in any detail. The danger of fire from short 
circuit, the difficulty of locating a leak or defect, and the 
fact that the power is supplied by an engine which may 
suddenly collapse, are among the principal reasons. 

But besides the working of guns, hoists, c., electricity 
has been used for a number of minor purposes on foreign 
vessels. It has been, and is still, used for telephones, 
for range finders, for signalling, and in all navies for 
lighting, but with the exception of the last it is but little 
employed in our Navy, because it is felt not to be as 
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trustworthy as other methods. This is a fact to which 
the Americans are at last waking up, and it is evident 
that the multifarious electrical devices in which they 
took such pride have not proved in service to be all 
that could be desired. Even in the matter of lighting, 
in which there is an accumulated experience to guide us, 
a useful warning was given in the sudden failure of the 
supply on board the Burgoyne. 


MR. GOSCHEN AND NAVAL ENGINEERS. 


How far Mr. Goschen speaks for himself, and how far 
he is merely the mouthpiece of the other Lords of the 
Admiralty, it is at once difficult to ascertain and interest- 
ing to determine. His speech delivered at the annual 
dinner of the Institute of Mechanical Engineers was very 
unsatisfactory in so far as the claims of the naval 
engineers are concerned. But the weight to be attached 
to his utterances must depend to some considerable 
extent on whether they are merely the individual 
expression of his own views, or the embodiment of the 
policy of the Board of Admiralty as a whole. Mr. 
Goschen is a very able financier and a competent 
administrator, but of ships and engines and boilers and 
engineers he knows probably no more than the average 
man in the street. The engineers ask for executive rank. 
Now this is very largely a question of administration, 
and it would not be difficult to place all the facts before 
a man of Mr. Goschen’s brain power in such a way that 
he could arrive at a very complete understanding of the 
whole issue. Judges can pronounce valuable opinions 
on recondite technical questions without being themselves 
engineers or chemists or electricians or metallurgists, but 
very much will depend on the way in which the facts are 
set before them. In the same way, the First Lord of 
the Admiralty may have studied the question of giving 
naval engineers executive rank, and have made up his own 
mind on the evidence; or he may merely express the views 
of the other Lords, saying to himself that no doubt they 
must know best. Indeed, he may accept without much in- 
quiry the views not only of the Lords of the Admiralty, but 
of admirals or captains whose opinions seem to carry weight 
Now, in the latter case, there would be good hope that 
he held no fixed and deep-rooted opinion ; that he would 
be open to conviction. But in the former case we fear 
that no change of mental attitude is to be expected. 
When men of Mr. Goschen’s age and mental power adopt 
a theory of administration, as a result of careful inquiry, 
nothing short of force will induce them to change it. 
Now Mr. Goschen is a great power at the Admiralty. If 
he made up his mind that the claims of the naval 
engineers were well founded, they would certainly get a 
hearing, and that even if all the other Lords were opposed 
to him. On the other hand, if Mr. Goschen says no, the 
yes of the other Lords will be of small effect. 

We venture to hope that Mr. Goschen has not really 
made up his mind, and we arrive at this hope because it is 
evident that he has not in any way mastered the subject. 
The First Lord of the Admiralty would not have spoken 
as he did to the Institution of Mechanical Engineers’ 
if he had known the facts. He has evidently gone below, 
most probably on board the Terrible, on his trips to and 
from Gibraltar. Her engine and boiler-rooms were an 
object-lesson for him. He described the internal arrange- 
ments of a man-of-war as “ of fiendish complication.”’ Per- 
haps if they had been a shade less complex he would better 
have understood them. It is possible to be so stunned and 
puzzled that we entirely fail to grasp the proportions of 
an event, to realise the magnitude of a thing, or to form 
a conception of what a condition entails. Passing away 
from the propelling machinery, Mr. Goschen went on to 
speak of the armament of a warship, and stated that the 
maintenance in a high state of efficiency of the intricate 
mechanism of the guns—great and small—and all the mul- 
tiplied inventions and devices of mechanical engineers to be 
found in ships of war, wasin the hands of officers who had 
learned their duties on board the training ships Defiance 
and Vernon. An utterance such as this may be either our 
despair or our satisfaction. If it is an expression of the 
rooted conviction of the First Lord of the Admiralty, then 
the naval engineers will certainly not have justice done 
them in the way they ask forit. If,on the other hand, it was 
simply a loose after-dinner statement, it may be taken as 
evidence that Mr. Goschen has not as yet given the naval 
engineers and their claims much attention, and we may 
hope for the best. Weneed scarcely tell our readers that 
the engineers have to keep the whole of the gun mount- 
ingsin order. In one word, there is no machine of any 
kind in a ship for the maintenance of which in the 
highest efficiency the engine-room staffis not responsible. 
Indeed, in no case could men who were taught in the 
Defiance and Vernon, and only in them, be competent to 
take charge of gun mountings or mechanism of any kind. 
The training given in these ships is of great use, but it 
does not include mechanical engineering. The officers 
taking the Vernon course, for example, have the torpedoes 
opened upforthem. Their construction is explained, and 
they are taught how to fire them. But this no more 
qualifies them to repair torpedos, much less make them 
or any of their parts, than similar instruction regarding 
watches would enable them to construct one. The men 
who are trained in these ships belong only to the purely 
executive branch of the service. We can readily under- 
stand how Mr. Goschen could fall into error on this point. 
He is shown a torpedo, and asks how it is worked. He is 
told, and then expressing wonder at its beauty and com- 
plexity, asks how it is taken care of and managed, and 
then he learns that there is a special torpedo school. 
Thence he jumps to a conclusion. 

Unfortunately this is not the first time that Mr. 
Goschen has failed to recognise the important part 
played on board a warship by the engineers. He had, 


it will be remembered, something to say in the way 
of praise of the executive officers when the Special 
Service Squadron was fitted out in 1896, and he then 
absolutely ignored the part played by the engineers, 
the men who worked themselves almost to death in 


order that the ships might be not only ready but effi- 
cient in the highest degree in good time—a matter to 
which we called attention last November—and an omission 
which Mr. Goschen rectified, in a way, subsequently. 
As the case presents itself now, we find the First Lord of 
the Admiralty either speaking without proper knowledge 
of his subject, or as the mouthpiece of others, on 
either hypothesis failing to appreciate the naval engineer, 
or even to manifest enough interest in him to master the 
facts. If, as we have said, Mr. Goschen has really made 
up his mind that the naval engineer is to have nothing, 
then we make up our minds to a long parliamentary 
fight, and it is earnestly to be hoped that such men as 
Lord Charles Beresford, to name one among many who 
understand the subject, will take the question up, and 
hammer at it until the Admiralty state definitely what 
their policy is to be. If, on the other hand, Mr. Goschen 
has spoken without taking much thought, he may still 
be open to reason, and the House of Commons is just 
the place where he may hear it to advantage. We have 
said before, and we now repeat, that the great obstacle 
which we and others who advocate the claims of 
the naval engineers have to contend against is the 
silence of the Admiralty. If only they would give their 
reasons for doing nothing, we should know where we 
were. But the Admiralty makes no sign, unless, indeed, 
such puzzling pronouncements as those we have criticised 
deserve to be regarded as one. 


EVAPORATIVE CONDENSERS. 


THE evaporative condenser did not come well out of 
the ordeal on Friday night at the Institution of Mechanical 
Engineers. It fared very ill indeed. Among the speakers 
were men of wide experience, experimentalists, and 
engineers of large electric stations. They were all agreed 
in finding fault with the evaporative condenser. It was 
dirty, it was troublesome, it was inefficient, the designs 
were poor, the proportions wrong, and data wanting. 
Mr. Donkin went so far even as to take exception to its 
name, and only one speaker had a good word to say for 
it, and that was in a measure qualified by his later 
remarks. It was evident, from the paper alone, that 
practically nothing is known about the evaporative 
condenser, and our ignorance became more and more 
pronounced as speaker followed speaker with a tale of 
complaints against it. But it was a red-letter day for the 
Institution of Mechanical Engineers. The discussion ran 
without halt or abatement to its furthest limit, and the 
meeting had to adjourn with the arrangement that the 
conclusion of the debate should take place in writing. 
It may be of value to see to what point our knowledge 
has been brought by the paper, and by the additional 
data and criticisms which the discussion afforded. 

As there appears to be a little confusion as to the 
principle of the operation of evaporative condensers, it 
will be as well to make our position on this point quite 
clear in the first place. An analogy will help us. In 
India it has been the practice for years, even in the 
hottest .season, to produce ice by exposing thin layers of 
water at night to a clear sky. The evaporation of the 
surface water takes place with such rapidity, and the 
remainder is robbed of its heat in consequence at such a 
pace, that it is reduced to the freezing point and congeals. 
The accepted explanation of the phenomenon is, as 
everyone knows, that to cause evaporation heat must be 
consumed, and as no heat enters the water from external 
sources to meet the drain on it from the evaporation of 
its upper layers, by the sponge-like avidity of dry air, it 
becomes reduced in temperature. The same principle is 
brought into play with the porous water bottles used so 
largely in the East, and the damp cloth laid over butter 
in the English dairy and placed in a draught to keep it 
cool. We have insisted on this very elementary point 
because there would appear to be a tendency with some 
people to regard an evaporative condenser as an enormous 
half-fiedged surface condenser. It must, however, be 
remembered that the effect is twofold. Itis easy to show 
that one pound of cooling water is sufficient, if properly 
applied, to reduce one pound of steam to a temperature of 
approximately 212 deg. Fah. Mr. Kirkaldy many years 
ago succeeded in doing this with his coil surface con- 
densers. But no vacuum is produced at that tempera- 
ture, and it is the office of the evaporative effect to reduce 
it to the point at which steam is fully converted to 
water, and a vacuum created. From the outline of the 
principle of its action which we have given, it is clear 
that the thinner the film of water that trickles over the 
tubes is, the more efficient will be the working of the 
apparatus. It is when the dew on the outside of the 
porous bottle is the finest that the water within it is the 
coolest. As soon as the drops become large, the heat re- 
quired to evaporate their outer layersis taken from theirown 
proper persons instead of from the main body of water it is 
the intention to cool. Following the same line of reasoning, 
it becomes evident that, regarded in the proper light, the 
amount of water supplied to an evaporative condenser 
should be reduced to the smallest quantity which will 
just cover the tubes. That is an ideal condition impos- 
sible of fulfilment. It could, however, be very nearly 
approached if the condenser consisted of one layer of 
horizontal tubes, and on to the top of each just suffi- 
cient water fell to be evaporated and no more, so that 
there was no overflow. Such an arrangement is, of 
course, out of the question, but like ‘‘ bogey” at golf, it 
is usefulas a standard. In the first place, it shows that, 
other things being equal, the horizontal tube type of 
condenser should be more efficient than the vertical 
type. In the vertical tube type the supply of water at 
the top must be far more than sufficient, or there will 
not be enough at the bottom, and, moreover, the water 
gets warmer and warmer as it descends. The horizontal 
tube type is open to the same objections, but in a less 
degree. For one thing, it is far easier to regulate the 
flow over a horizontal pipe than down a vertical pipe ; 
and, secondly, the space through which the water falls 





from one tube to another affords time for it to lose a 
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little of the heat it has just acquired. A 
considerations, the Geach chapel tube pean Cee 
greater chance of maintaining a thin even film pA > 
other form. If a plain cylindrical tube is used splashi y 
off the upper surface is practically certain to oceur while 
the chances of the water running round quite’ to re 
bottom of the tube are more or less remote, It = 
furthermore, evident that any roughness or device 2 
the outside of the tube which retards the flow a 
water is likely to reduce the efliciency, because th 
water will lie in such places in too great a quantity 
to be efficient evaporatively, and in too small y 
uantity to «bsorb heat usefully. The only result then is 
that its temperature is raised during its short sojourn a 
such a place, and its efficiency when it spreads out agai 
over the pipe reduced. But on practical grounds it is 
virtually impossible to do without some form of saucer ps 
retarder on vertical pipes, whereas they are not required 
at all with horizontal pipes. It is true, however, that the 
hollow in the upper part of the heart-shaped tube forms 
an extensive pocket, and will probably reduce the value of 
that particular section unless the advantages of an even 
flow of water over the tubes counterbalance this defect, 
In any case it would appear that Mr. Donkin had good 
reason for saying that, taken all round, the plain hori. 
zontal cylindrical tube is the best. It was stated by My 
Oldham that one or two persons were trying covering the 
tubes with some absorbent material. This can only be 
beneficial in onerespect. Without any such arrangement 
when the condenser is placed, as it should be, in an 
exposed situation, it can be frequently observed that the 
water is blown right off the tubes on one side and collects 
in unnecessary thickness on the shaded side. The use of 
blankets would certainly prevent this, and the exposed 
side would probably be highly efficient; but, on the other 
hand, the danger of causing the arrest and accumulation, 
or of causing a sluggishness of the stream of water at 
certain places, would be considerable. This we gather 
from experiments conducted on quite a small scale, but is 
is in large part, in the absence of data, mere conjecture. 

Some years ago a number of experiments on condens.- 
ing apparatus were conducted which throw a certain 
amount of light upon the subject before us, and give an 
answer to a question asked, we believe, by Mr. Long. 
ridge, on I'riday night. Experiments were tried with 
various arrangements, but that to which we particularly 
refer was one in which water was caused to impinge in 
jets against the outside of a pipe through which steam 
was passing. The jets, if we remember rightly, issued 
from a pipe wound in coils round the steam pipe. The 
efficiency of this arrangement was very much greater 
than with any other way of applying the cooling water. 
The only explanation of this remarkable phenomenon 
which suggests itself is that with a tube resting in water, 
or having a steady flow of water over it, a layer of vapour 
is formed next to the tube, and retards the fiow of heat. 
The impact of the jets would, of course, destroy any 
such layer. In this there appears to be a still further 
argument in favour of the horizontal pipe form of evapora- 
tive condenser, in which the flow of cooling water is 
interrupted by its fall from one pipe to the next. 

With regard to the American form of condenser, in 
which the tubes lie in troughs of water, it may be very 
efficient, and Mr. Fitts’ experiments, quoted on page 432, 
would seem to point to the fact that it is, but it is not, 
correctly speaking, an evaporative condenser at all. It 
is really a surface condenser, in which the circulating 
water is continuously cooled by exposure to a current of 
air. The proper evaporative effect which we described in 
our first sentences has little or nothing to do with the 
direct cooling of the pipes. 

Of the serious objection to evaporative condensers 
enough has been said in the report of the discussion. 
Perhaps sufficient stress was not laid upon the fact that 
mere distance from the engine always appears to affect 
any form of condenser adversely. An exception in favour 
of the evaporative form is not likely to obtain, and as 
such condensers must be placed in exposed situations, as 
a rule many yards away from the engine, excellent 
results can hardly be anticipated. As yet, however—as 
more than one speaker observed—we are very much in 
the dark with regard to their working. It is to be hoped 
that Mr. Oldham’s paper and the discussion at the Insti- 
tution of Mechanical Engineers will assist, in some degree, 
in lightening that darkness. 


yewe 
ee 





THE MINERS’ WAR CHEST, 


ALTHOUGH these are times of peace in the Yorkshire coal- 
field, the Miners’ Association are keeping a sharp eye on the 
war chest. A number of the officials and delegates visited 
Kilnhurst on Saturday, when certain speeches were made 
which indicated that the leading spirits of that influential 
body are determined to utilise the present reign of peace and 
prosperity to the further strengthening of the Union finances. 
The occasion was the unveiling of a monument erected to the 
memory of the late Mr. Samuel Broadhead, who for forty 
years was treasurer of the Association. A variety of subjects 
were dealt with by the president, Mr. E. Cowey, and the 
treasurer, Mr. W. Parrott, the latter being especially severe 
upon what is known in the coalfield as the “‘ character note’ 
question, which he said could be made into a whip, and put 
into the hands of any cruel man who had an interest in the 
colliery. His objection to the “character note’ is that a 
man might have a splendid character, but if he offended the 
management in any way they could refuse to give him any 
character at all, with the result that the man would be out 
of employment. Mr. Parrott had a good word for the Com- 
pensation Act, which, he said, had its virtues; but at the 
same time he pointed out what he regarded as its prominent 
defects, urging that they should continue hammering at the 
question until they got the defects remedied. Perhaps the 
most interesting particulars were those vouchsafed by Mr. 
Fred Hall, who, after paying a well-deserved tribute to the 
late Mr. Broadhead, gave the useful information that by 
the end of the summer quarter he expected that about 3000 
new members would be enrolled in the Miners’ Association. 





It had now £130,000 in hard cash, besides property, and was 
on the high road to saving nearly £1000 a week. 1f the York- 
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nly be freed from the local disputes 
shire veel pays of the Association, the treasury 
which _— congested with the accumulated contributions 
would cape ‘A full war chest is a comfortable thing for 
of its gor it has temptations, and sometimes the most 
anybody, fficials, when they have abundant funds at their 
cadens © tempted to try conclusions with the employers 
ack, go better judgment. When there is no money 
against the miners are not so ready to throw down their 
to § me’ trifling disputes; but once it gets to be known 
tools aa ‘s no lack of means, that little knowledge is 
that t nt a dangerous thing, as it causes the rash and un- 
sometime members of the Assoviation to go a-fighting when 
reasoning much better be working. Irritating incidents 
they ier every week in the Yorkshire and adjoining 
“— as and the officials have frequently reason to complain 
ery ’,rudence which they show in conducting the Union 
that soften practically paralysed by the claims upon 
a weneary to redress grievances which are frequently not 
eer either the worry or a tithe of the wealth expended 


upon them. 
THE COPPER COMBINATION. 


« .cp writing last week on the position of the copper market, 
PP pda poet to the buying up of the metal by 
American speculators and the rigging of prices by the wire- 
ullers of the much-talked-of trust, the combination has 
actually been incorporated. Its name is the Amalgamated 
Copper Company- -registered under the accommodating laws 
of New Jersey ; its capital is 75,000,000 dols. instead of the 
400,000,000 dols. of which we were told last week; and its 
romoters have had the courage to ask for subscriptions from 
this side. Only one mine of the first consequence has been 
captured—that is the Anaconda, which produced 47,863 tons 
of copper last year against 49,537 tons for all the other 
Montana mines. But even this property has not passed under 
the absolute control of the Almalgamated Copper Company. 
That corporation has, in the terms of its prospectus inviting 
English subscriptions, “ purchased large interests ’ in the 
Anaconda and in a mere handful of other mines, among which 
we notice none of any moment except the Parrott, and even 
that is no better than a second-rate concern. The only dis- 
quieting feature at this moment is the fact mentioned by us 
jast week that actual supplies have gone largely into the hands 
of the Americans, who will hold them as longasthey dare. It 
is this “ lifting’? by speculators on the other side, we should 
say, that accounts for the excess of deliveries over supplies 
during last month. Notwithstanding that consumption is 
more than ever restricted, the deliveries in April were 
18,073 tons compared with 17,054 tons and 15,405 tons in 
March and February respectively. The new supplies to hand 
reached 16,105 tons, against 21,225 tons, and 13,716 tons. The 
decline of 5100 tons on the month is referable in about equa! 
shares to smaller receipts from the United States, and from 
miscellaneous sources. As compared with the mid-monthly 
total as given by Messrs. H. R. Merton and Co., the position 
on the 30th ult. shows little fluctuation, the aggregate of 
96,529 tons comparing with 26,640 tons. If the comparison 
be made with a month ago, however, there is a decline of 
1900 tons, the inference being that, while America is holding 
back, the enhanced receipts from other quarters have not yet 
made themselves felt to much purpose. But for the hold 
which the American speculators have obtained upon the 
market, standard copper should be nearer £50 than £77 per 
ton. The consolation is that the hold cannot be kept tight to 
the end of the chapter. 


WATER POWER IN THE HIGHLANDS, 


Ir will be remembered that in our issue of November 25th 
last we made mention of a scheme which had b2en suggested 
for utilising the water of Lochs Ericht, Leven, and Rannoch, 
for the purposes of the generation of electrical energy on a 
large scale. The Bill by which powers were sought to carry 
this scheme into effect has been before Parliament for some 
little while, and on Tuesday las’ the Select Committee, before 
which it had come, concluded the hearing of the evidence. 
There was a considerable amount of opposition, and although 
it was stated that the district to be interfered with was 
almost as much a desert as the Soudan, and there was no 
demand there for water either for dom»stic or for manufac- 
turing purposes, the preamble of the Bill was declared not 
proved. One point in the opposition was that it was alleged 
that the deer would be driven away from the neighbourhood 
of the works, which, it was stated, might take ten years to 
finish, though it was hoped they might be com, leted in about 
half that time. It was also alleged in evidence that Sir 
Walter Menzies desired to use the waters of the river 
Ericht for the establishment of an electric generating station 
on his own property at the foot of Loch Rannoch. At this 
place it was said that he could obtain 600 to 800-horse 
power. It was admitted by the promoters that if this 
scheme of Sir Walter Menzies were carried out no water 
would be taken out of the watershed, whereas if the Bill 
became law a large amount of water would be taken from 
one watershed and transferred to another. Eventually, as 
already stated, the preamble was declared not proved, in spite 
of the fact that evidence was given that, in the opinion 
of gentlemen well acquainted with the district, the scheme 
of the Bill would greatly assist in developing the resources 
: —_ industry and in improving the condition of the 
eople, 
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burgh: E. and $ Livingstone.—A careful description and sum- 
mary of all the facts at present known about ocean rainfall. 
‘ables are given which show the results of a very large number of 
observations, and which are arranged so as to link together those 
conics where there is a similarity in the amount of the rainfall. 
t the end of the book comes a Mercator’s chart of the world, 
showing the regions and zones of ocean rainfall which has been 
constructed from actual observations, and rain charts of the four 
“— oceans are also added. These are divided into months, and 
curves are peg in two sets for the observations which come 
north and south of the equator. 
“4 Journal of the Worcester Polytechnic Institute, Vol. ii., 
Pg: » 1899, No, 3. Worcester, Mass. : Pablished bi-monthly by 
peat Bp interesting as usual, There is a useful paper 
the € subject of torpedoes, which goss largely into detail. Then 
3 . 18 @ paper on drawing-office methods, followed by a treatise 
= — the speed of photographic lens shutters, and to 
Mace ote the list of penere “The Calculation of Direct-current 
“agnetic Cirenits,” which is clever and well thought out. It is 








illustrated by diagrams, which would have been better had the 
smaller squares been omitted. As it is, the readings are at times 
hard to follow. After some items of only personal interest come 
‘* Scientific Notes” and ‘‘Chemical Notes,” which are all worth 
reading. 
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will be of great utility to numbers of workers. 
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Colonel Francis Lean (retired full pay), R.M.L.f[. London: 
Witherby and Co. Price 7s. 6d.—We have repeatedly had occa- 
sion to speak highly of this publication. The present volume 
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meritorious services, &c.,” is invaluable for reference, and its value 
will increase as years run on, 
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TANK ENGINE FOR SOUTH AFRICA. 





Tur locomotive illustrated on page 440 represents one of 
six tank engines recently constructed by Messrs. Beyer, 
Peacock, and Co., of Gorton, Manchester, for the Pretoria 
and Pietersburg Railway in the South African Republic, 
Messrs. Packman, Popkis:, and Heasman being the consulting 
engineers, 

The gauge of the railway is comparatively narrow, the rails 
being laid to the standard 3ft. 6in. gauge of South Africa, 
and as the ruling gradients are 1 in 50, with curves of 
150 metres radius (490.t.), while the gross loads specified to 
be hauled by these engines totalled out to 212 tons, exclusive 
of their own weight; while at the same time the maximum 
load per axle was limited to 12,000 kilos. (11 tons 16 cwt.) 
the problem was not an easy one to fulfil, more especially in 
view of the fact that the engines were required to carry 
1540 gallons of water and three tons of coal. The coupled 
wheels were, further, specified to be not less than 1-15 metres 
(3ft. 9fin.) in diameter, so as to render the engines capable 
of running easily at a speed of 25 miles an hour. 

On examining the engraving and the statement of leading 
dimensions, along with the particulars given below, it will be 
seen that the problem has, nevertheless, been solved in an 
admirable manner, in combining lateral and vertical flexi- 
bility with a sufficiently long wheel base to ensure steadiness 
in running at the maximum speed required, the rigid wheel 
base being only 10ft. 2in. long, while the total base is 
28ft. 34in. The springs of the front bogie and first pair of 
coupled wheels are further compensated by beams, those of 
the driving and hind-coupled axles being compensated in like 
manner. The weight of the engines has also, it will be seen, 
been well distributed on the axles, the feed-water being 
accommodated in long side tanks, while the fuel is carried in 
a convenient position behind the footplate. 

The fire-box is of the Belpaire form, fitted, with washout 
screw caps on either side in addition to the usual washout 
plugs, for facilitating the cleansing of the rvof of the inner 
fire-box. The plates of the latter are of copper, and the tubes 
of brass, in accordance with the usual English practice. The 
smoke-box is of the ‘‘ extended ’’ pattern, fitted with the best 
up-to-date spark-arresting apparatus. It is also provided 
with an ash shoot and cap. The blast pipe is fitted with 
MacAllan’s variable cap, worked from the footplate. 

The cylinders are horizontal, with balanced slide valves on 
the top, the covers of the steam chests being jointed at an 
angle, inclined downward towards the outside, so that the 
valves are not only easily removable, but the valve faces are 
readily got at, the whole being neatly covered by clothing 
plates. The valve motion is of the Walschaert type, su that 
all the machinery of the engine is outside and readily 
accessible. 

The driving wheels are fitted at front and back with 
Gresham and Craven’s steam sanding apparatus to enable 
sand to be applied when running in either direction, the sand 
box being placed on the top of the boiler. The bogie axle- 
boxes, which are outside, are fitted with caps, on the removal 
of which the brasses can be easily withdrawn on lifting the 
boxes not more than an inch or so. 

The buffing and draw gear is central, the front draw-bar being 
extended backwards as far as the front coupled axle, and the 
hind draw-bar prolonged forward as close as possible to the 
fire-box back plate, to bring the line of draught as near to 
the rigid base as practicable, to prevent cross-straining of the 
engine. There are cowcatchers at either end. The brake 
blocks, which are applied to all the coupled wheels, are 
worked from the footplate by the usual automatic vacuum 
fittings in combination witha hand screw. The footplate is 
provided with a roomy and well-ventilated cab, giving pro- 
tection from the sun’s rays by a double roof. 

The materials employed in the construction of these 
engines were, in accordance with the specification, the best 
of their respective kinds, usually employed by the leading 
locomotive builders in this country, all the wearing parts 
being of ample size, and case-hardened where usual, to 
ensure a minimum of wear. In short, these engines com- 
bine all the features of. lateral and vertical flexibility, and 
accessibility of parts, claimed for the American-made engine, 
with a substantiality and perfection of detail which is often 
lamentably wanting in engines imported from the United 
States for railways in new countries, where lowness in first 
cost is too frequently the determining factor in the case. 
We shall watch with interest the performance of these 
engines, when sufficient time has elapsed to enable them to 








be got to work. The following are the principal dimensions : 
Cylinders— 
ME oc cco oa ae ge ee ed ae oe 
Re sce ce “We dea ae de ge” oe ee 
Wheels— 
Bogie,two .. .. 2ft. 6in. 
‘ont \ 
Driving } Coupled .. 3ft. 10in. 
Hind J : 
Bogie, fuur 2ft. 6in. 
Wheel base— 
Rigid .. 10ft. 2in. 
Total .. 2sft. 3}in. 
Boiler— 
PE ee eT ET Oe 
Diameter, outside, at frout sa oe 4ft. ljin. 
Height from rail .. .. .. 6ft. Gin. 
Tubes— 
0 ee ee eee ree 
A ee ee eee ere 
Fire-box— 
Length 7ft. 2in. 
=a 2ft. 42in. 
Height at front 4ft. 10in. 
Height at back 4ft. lin. 
Heating surface— 
Fire-box .. .. 97°0 sq. ft. 
Tubes... 873°4 sq. ft. 
Total .. 9°.0°4 sq. ft. 
ear eer ee eee 
Tractive power equal to 122°4 lb. per sy. in. of piston area 
po eee ee eee 170 1b. per sq. in. 
Weight in full working order— t. ¢. qr. 
Front bogie ae a alt ita) adh -s eRe. gah ean Je ae ee 
{ Leading ee me ee ae ee ek ae 
Coupled { Driving.. os te Wee We 1115 0 
Trailing ltl o 
Hind bogie 2 4 6 1 
as “as Ge ae Sa cae we cen) ee ee ae ee ee 





VICTORIA STATION. 





On Monday last the preamble of the London, Brighton, 
and South Coast Railway (Various Powers) Bill was found to 
be proved so far as it had reference to Victoria Station. 
Seeing that this is so, it may perhaps be of interest to state 
briefly the general idea of the alterations and extensions 
which the Brighton Company purpose carrying out. It will 
be well known by all who have used this line that there is 
considerable constriction of the space available for the various 
sets of metals almost as soon as they have left the platforms, 
and further, that at times the platform accommodation is 
anything but adequate to cope with the traffic. A consider- 
able improvement in both these respects is about to be under- 
taken, and when completed the extended station will certainly 
be very much more convenient than it is at present. The 
proposals of the company are as follows:—Our readers will 
remember that there are just outside Victoria Station three 
bridges over the railway at’ some little distance from one 
another. The first bridge, counting from the station, is 
Eccleston Bridge, then comes Elizabeth Bridge, and the 
farthest away is called the Ebury Bridge. If this is kept in 
mind it will make our explanation clearer. The platforms 
which now terminate at Eccleston Bridge, and are much 
curved, as regards some of them at all events, will be carried 
right along to Elizabeth Bridge. In other words, they will 
be approximately double as long as they are at present, and 
will, moreover, be practically straight. To bring this about 
it will be necessary to acquire land right up to the line of the 
Buckingham Palace-road. The Grosvenor Hotel itself will 
be left as it is, though it was urged before Committee that 
the extensions of the station would remove the whole of 
the heating, lighting, and other apparatus, as well as 
the hot and cold water and steam supplies of the hotel. 
Clauses, however, are to be inserted in the Bill on this 
account. The mere extension of the platforms and of the 
lines, though constituting the most important portion of this 
part of the Bill, do not include all the improvements which 
are proposed. The station buildings, for instance, will be in- 
creased in size and thrown back so as to allow more carriage 
accommodation in front. Then, too, the platforms will not 
reach quite so near to the station buildings, so that there 
will be more space for people waiting for trains. The cab 
roadway, which at present arrives at the platform level from 
from the station-yard, will no longer do so, but an entirely 
different roadway is to be constructed. There will be an 
entrance from the Buckingham Palace-road and another 
from Elizabeth Bridge, so that vehicles will no longer have to 
go in and out of the same doorway. Another excellent idea 
is to have stairs from the platform level to Eccleston 
Bridge, which will probably be found extremely convenient. 
Naturally a largeamount of new land has to be taken in to 
make way for these extensions, and among the firms whose 
premises will be interfered with will be those of Messrs, Smith, 
Parfrey, and Company, who opposed the Bill. A portion, at 
all events, of the Grosvenor Canal will be done away with, as 
the deposited plans of the alterations show lines of rails 
where the canal is now. 








CATALOGUES. 





The Whitecrcss Company, Limited, Warrington.—Price list of 
rolled and drawn steel, cast steel and iron wire, wire rope, wire 
nails, and netting. 

United States Metallic Packing Company, Limited, Soho Works, 
Bradford.—Automatic self-adjusting metallic packing for locomc- 
tive, marine, and stationary engines, 

The B. and §S, Folding Gate and Lift Company, John-street, 
Adelphi, London.—Illustrations and particulars of interlocking 
rubber tile flooring. The Pennsylvania Railway Company have 
more than 60,000 square feet of this material in use. 

Alley and Maclellan, Glasgow.—Wall-card illustrating a 250- 
horse power tandem ae high-speed engine driving alterna- 
ting current generator. This is an admirable means of calling the 
attention of buyers to plant of this description. In its way the 
card is quite a work of art. 

Ransomes and Rapier, Limited, Victoria-street, London.— 
Rapier’s patent coaling plant, especially suitable for loading soft 
coal into vessels, This pamphlet is devoted to an illustrated 
description of the apparatus which has been erected for the Walls- 
end and Hebburn Colliery Company on the Tyne. 

P, R. Jackson and Co., Limited, Salford Rolling Mills, Mar- 
chester.—General catalogue and price list. It is but seldom that 
we receive a publication coming under this category that is 
possessed of such excellent qualities. The book contains about 400 
pages, replete with high-class illustrations, printed on excellen: 
paper, and is handsomely bound. It is divided into sections 
denominated by the lettters of the alphabet, and is copiously 
indexed. The earlier sections are devoted to gear wheels and 
pistons and piston rings, but the remainder of the work relates 
chiefly to electrical plant of almost every description. 
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A NEW VARIABLE RATIO TRANSFORMER. 





Ovr illustrations show a new form of variable ratio direct- | 


| the period of vibration of the mirror was only the zoooth 
| part ofa second. Some extremely interesting experiments 


were made with this instrument, and the Professor minutely 


current transformer, three of which have recently been made | explained all the difficulties to be met with. Two coils of 


by 
lighting of Bromley 
this type which have 
tests have come out very well. 


and Chiselhurst. 


Thomas Parker, Limited, of Wolverhampton, for the | wire were taken, and an alternating current was passed 
These are the first of | through one of them. : : 
been built, and we understand that the | to the instrument just described, being brought near the 
The transformer—Fig. 1—is | first, the spot of light reflected from the mirror was seen 


On the second, which was connected 


shown with itshinged pole pieces opened so that the armature | to vibrate, and the form of the curve traced out showed that 


is easily lifted, which is 
extremely useful for 





such things as_ trans- 
formers, which  fre- 
quently have to be 
placed in confined sit- 
uations with none too 
much head room. The 
novelty about this parti- 
cular type is thearrange- 
ment of the auxiliary or 
regulating pole piece, 
which, instead of spring- 
ing from the bed-plate, 
as has hitherto been 
customary, is made by 
an extension of the 
main pole piece. The 
main field, or a portion 
of it, is therefore di- 
verted into the auxiliary 
pole pieces, thus mini- 
mising the reaction of 
these independent pole 
pieces. The armature 
is wound as shown in 
Fig. 2, and has two 
cores. In the ordinary 
transformer, with two 
sets of coils wound on 
one core, any alteration 














to the field acts on both 
windings equally, so 
that if it is required to 
compensate, for drop 
of electromotive force in long Jengths of feeders, it is 
necessary to insert resistance in series with either the high 
tension or the low-tension winding. In the transformer in 
question the larger core has one winding complete, the 
evolutes or cross connections coming between the two cores. 
This is the high-tension winding. 

The low-tension winding comes outside this, and extends, 
in addition, over the smaller core. By thus extending one 
set of the armature coils over the auxiliary core it is possible 
to add to or diminish the electromotive force in this par- 
ticular set of coils by means of the auxiliary field, without 
affecting the other winding, and thus get the variable ratio. 
Naturally it is not always that the conditions warrant the 
use of such a machine. These particular transformers have 


Fig. 1i—-VARIABLE RATIO TRANSFORMER 


the force at work was such that it first of all increased to a 
maximum in one direction, then fell to nothing, and after- 
wards mounting to a maximum in the reverse direction, and 
again diminishing to nothing, and so on. If, now, the 
magnetism can be made to vary with the current, then the 
impulses given to the mirror simply fluctuated, or, in other 
words, their sign was not changed. ‘They were all in 
one direction. There was still, however, the difficulty 
that there were dead points; that is to say, that 
for an infinitesimal period there is no power exerted. 
Should the principle in this form be applied to a motor, 
then some means must be employed to overcome the 
dead point. The ordinary single-phase alternating motor did 
this by using weight in the armature — making a fly-wheel of 





Fig. 2—ARMATURE OF VARIABLE RATIO TRANSFORMER 


been built for Messrs. Edmundson and Co., and the con- | it, in fact. 


ditions which have had to be conformed to are as follows :— 


This answers fairly well, but it is objectionable 
simply because there are dead points, and hence there may 


One of the machines will either be supplied with high-tension | be difficulty of starting. To get over dead points adequately 


current at from 2000 to 2100 volts, in which case it would 
have to give 420 to 450 volts and 105 ampéres, or with current 
at 420 to 450 volts, in which case it would give 2000 to 2100 
volts and 22 ampéres. Thus, when 2100 volts are applied to 
the high-tension side, 450 volts are available at the secondary, 
and vice versd. This particular machine, therefore, is either 
for a “step-up” or ‘‘step-down”’ transformer. The other 
two machines are intended simply to be supplied with 
high-tension current, and are required to give 150 ampéres at 
from 420 to 450 volts. The primary electromotive force is 
to vary from 1900 to 2000 volts, but the machines are 
required to give their full output at 450 volts, with only 
1900 volts at the primary when running at 600 revolutions 
per minute. 








THE ROYAL INSTITUTION, 


On Friday evening last, Professor C. A. Carus Wilson 
delivered a discourse at the Royal Institution on ‘‘ Some 
Features of the Electric Induction Motor.” The lecturer 
went briefly over the principles underlying motors of this 
class, and illustrated bis explanations with some extremely 
interesting experiments. He explained that when a con- 
ductor was placed in a magnetic field a force was exerted to 
send it across the lines of force. As evidencing this an 
electric glow lamp was illuminated, and then a magnet, 
excited by means of an alternating current, was brought into 
its vicinity. The filament of the lamp at once began to 
vibrate, and it was explained that if these vibrations were 
minutely studied it would be found that they would increase 


other methods must be employed. One means of doing so 
was to use two currents of varying phase, so arranged that the 
sum of the impulses at any one moment is a constant 
quantity. It was shown that to make use of this system in 
the best manner, and to utilise magnetic momentum, the 
impulses must be truly harmonic in origin. Here recourse 
must be had to self-induction, which not only had the effect 
of “damping” the “‘ripples’’ in these impulses, but at the 
same time made them truly harmonic in character. In 
passing, the lecturer said that the term induction had been 
much abused. He meant, when using it, to imply “the 
act of inducing current.” The necessary condition that one 
coil of wire should exercise a twisting force on another is 
that the plains of the coils should be at right angles to 
one another. With two coils only, however, there would be 
no induced current with two coils in this position. There 
must be three coils, but even in these the currents must be in 
the proper phase relation to one another. By means of two 
magnets placed at right angles to one another and excited 
by currents which differed from one another by 90 deg., it 
was shown that a copper cylinder, which for the time being 
took the place of a short-circuited armature, was caused to 
revolve. This did not take place when the currents in the 
magnets were the same phase. This, then, is the principle of 
the induction motor. Roughly speaking there are magnets 
at right angles, with currents in them differing by 90 deg., 
so that the sum of the impulses at any one moment is a 
constant quantity. The induction motor is a transformer 


| in which there are a series of coils in which currents are 
| short-circuited. 


first of all to a maximum in one direction, then fall to | 


nothing, and then reach a maximum in the other direction, 
following an harmonic law. This was compared to the 


ordinary steam engine; here the outward stroke of the piston | 


took the crank pin forward, and at the end of the stroke the 
forward motion had ceased, and was changed into a vertical 
movement, which again changed when the piston began to go 
backwards. 
than with a lamp filament was a difficult matter, and the 


To show this action in a more perfect manner | 


lecturer said that he had almost despaired of doing so | 


until he had had the good fortune to come across Mr. 
Duddell and his wonderful instrument. This consisted 


essentially of a magnetic circuit similar to that in a/| 


dynamo, and provided with gaps. 
pended strips of conductors, and to these conductors were 
affixed mirrors. The conductors were capable of vibrating, 
and hence a spot of light could be thrown on to a screen. 
The delicacy of the instrument might be gathered from the 


fact that the mirror only weighed five milligrammes, and | line 45 deg. from either of the foregoing lines of vibration. 





In the gaps were sus- | 


For the purpose of caiculations the whole of the action of 
the induction motor can be explained if we take it to be a 
transformer. The rotating field, which some had said was 
an absolute essential to this form of motor, was in reality 
incidental to rather than necessary for its action. It was 
very pretty, and it was well understood. An exceedingly 
effective experiment was used to illustrate the principle of this 
rotating field. A small magnet with a mirror on it was 
suspended in between four magnets placed at right angles to 
one another. When two opposite magnets were excited by 
an alternating current the magnet was set vibrating between 
them, and the spot of light vibrated also. The current 
was then cut off, and the two other opposite magnets 
were excited when the magnet with its mirror vibrated 
between them, the line of vibration being at an angle of 
90 deg. to the original line of vibration. Both sets of magnets 
were then excited—the currents being in the same phase— 
and the result was that the line of vibration was a vertical 








—————————— 
This was what would have been expected, as the 
vibration was that which would be occupied by the line 
resolution of the two original forces. There was no sign of 
rotation. It was simply vibration in a straight line, Wh ¥ 
however, the currents in the two sets of magnets were tad : 
to differ by 90 deg. the spot of light reflected from the mirror 
on the magnet at once commenced to describe a circle illus 
trating extremely well the principle of the rotating fielg he 
conclusion, the lecturer reminded his readers of Faradg ~ 
words when asked what was the use of his investigations 
regarding induction, namely, that he was quite contented to 
investigate the main facts underlying magnetic induction 
leaving it to others to find out the rest. Faraday did the 
labouring work—we are enjoying the results of his labours, 


new line of 








THE INTERNATIONAL BUILDING TRADEg 
EXHIBITION, 


Unper the above title an exhibition of considerable 
interest to builders, architects, surveyors, and engineers was 
opened at the Royal Agricultural Hall, Islington, on Wedne. 
day, the 26th ult., and closes to-morrow, May 6th. To show 
how comprehensive is the field covered by the building 
trades, it may be stated that there are no fewer than four 
s2ctions, as follows:—General section, in which may be 
found articles ranging from steam engines, fans, brick. 
making machinery, mosaic work, stained glass, artificial 
stone, to paints and enamels; an electrical section, chiefly 
devoted to fittings; a coal smoke abatement section, promoted 
b; the society with which Sir William Richmond is so closely 
associated ; and a section devoted to road-making materiala, 
olant, and appliances, which has been organised by our con. 
temporary, the Surveyor. Only one charge for admission jg 
nade to the public for viewing the whole of the show, and it 
might have cae expected that one expenditure on a cata. 
logue would be all that was required. It is a matter for 
regret that those responsible for the Exhibition have not 
oeen able to come to an arrangement to obviate the purchase 
of two catalogues. In the general section there area few 
exhibits which claim our attention. Mention should be 
made of the admirable display of brickmaking appliances sup. 
plied by T. C. Fawcett, Limited, Leeds; Mr. W. A. Smith, cf 
Northampton; Mr. Richard Scholefield, of Leeds; Messrs, 
James Buchanan and Son, Liverpool; the Normanby Brick 
Company, Limited, Normanby, near Middlesbrough; and 
the Nuneaton Engineering Company. Mr. Arthur Koppel, 
Monument-street, and Messrs. C. A. Zadig and Co., Queen 
Victoria street, London, have effective displays of portable 
railway appliances, tipping wagons, &c. Ventilation and 
artificial drying plants are well represented by the Blackman 
Ventilating Company, Limited, London. In connection with 
the drying of bricks, they start off with the principle that 
clays differ widely, and therefore require different treatment. 
The plant they utilise consists of certain elements which 
they apply in different ways, according to circumstances, A 
tubular steam heater is shown, with a 36in. Blackman fan 
blowing fresh air through it, which comes out hot. This 
form of heater is simple and convenient, and where sufficient 
exhaust steam is available, it is also economical. Apart from 
steam, the utmost economy is reached when there is no 
objection to admit the gaseous products of combustion into 
the drying chambers. A special heater is exhibited with 
an open coke fire, which secures this economy. It con- 
sists almost entirely of brickwork, and is already largely used 
by brickmakers and others. Where no steam supply is avail- 
able for drying more valuable goods, whose colour is 
important, other special heaters for coke fuel are used by 
the company, giving pure hot air, free from sulphur, in large 
volumes, and at an extremely small cost. 

Messrs. Blackman have modified somewhat their combined 
fans and electric motors, and the motors in some of them are 
entirely enclosed, in a manner which has the advantage that, 
by drawing off a closely fitting bored sleeve of gun-metal, the 
motor is exposed instantly when required for examination and 
repair, and as easily re-enclosed. 

An extensive collection of wood-working machinery has 
been got together, the leading exhibitors being Mr. C. D. 
Monninger, Clerkenwell-road, London; Messrs. J. Sagar and 
Co., Halifax; Messrs. Kirchner and Co., London; Messrs. R. 
Becker and Co., Curtain-road, London, who also have on 
view hand-punching and shearing machines of the type 
illustrated in THe ENGINEER some timeago. Messrs. Hooper 
and Co., Southampton, who are practical brick and cement 
makers, have on view @ model of a drying floor which they 
have adopted with considerable success. It consists of a 
system of pipes for hot air or steam, over which is arranged a 
chequered floor, on which the clay goods are placed. The 
makers claim that this type of chequered block floor allows 
the heat to circulate evenly round the goods, so that all the 
surfaces are submitted to a similar temperature. 

Henry Rossell and Co., Limited, Waverley Works, Sheffield, 
have on view an apparatus for fixing on boiler fronts for the 

revention of the emission of smoke. This apparatus has 
ly we are informed, extensively applied in Sheffield with 
remarkably good results. We hope in an early issue to illus- 
trate and describe the appliance, which, briefly, consists in 
the application to the furnace door of a series of movable 
louvres which are opened and shut by the aid of a cataract 
cylinder. When the door is opened for firing purposes these 
louvres are opened to the full extent, admitting a supply of 
air on top of the fire, but close themselves automatically at a 
pre-arranged interval of time after firing is finished. In 
connection with the prevention of smoke from steam boilers, 
attention may also be called to the Belcher apparatus, which 
consists of an air pipe fitted with regulating discs, and with 
various valves and tubes fixed on the outside of the boiler, by 
means of which a forced draught of air and steam is introduced 
into the furnace. By means of a spreader in the inside of the 
furnace the draught is concentrated upon the fuel. 

Mr. S. Deards, of Harlow, exhibits his system of glass 
roofing, which has been adopted on a large scale by Messrs. 
Swan and Hunter, the shipbuilders at Wallsend, for the 
covering of two lofty buildings sufficiently large to allow of 
the construction beneath them of the largest merchant 
vessels. The chief features of the system are as follows :— 
A specially prepared bar in T steel is made, having a centre 
web with turned up sides, so as to form a groove or gutter 
on either side to carry the squares of glass, and over the 
centre web is fixed a lead capping, which is held down by 
pins of — every 9in. or 10in., and these acting as springs 
give and take with every change of temperature. 

In the road-making section it is satisfactory to note that 
municipal corporations and other similar bodies have come 
forward with exhibits, showing the leading features adopted 
in connection with road making, paving, and drainage. In 
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AMERICAN LOCOMOTIVE, MIDLAND RAILWAY 


CONSTRUCTED BY THE BALDWIN LOCOMOTIVE WORKS, U.S.A, 








ths section Messrs. Laing, Wharton, and Lown, Lim't:1, the home Government to have two coast termini at Larnaca 
iew Bond-street, London, have an exhibit Jargely devoted and Famagusta, the branches from these stations meeting in 
ty electric tramway traction, in which somuchinterestis being the middle of the Messarian Plain, and thence running to 
taken in this country at present owing to the taking over of Nikosia,the capital. There is little doubt that a light railway 
the tramway systems so generally by local authorities. This would pay well. The traffic in the Island of Cyprus has 
company is agent for the “ Brill’’ system of trucks for tram increased three-fold since the British occupation, and villages 
cars which has been adopted largely in Glasgow, Hull, and are turning into small towns with great rapidity. Only 
other towns where electric tramways have been laid down. three or four steam flour mills existed prior to 1879, now 
There is shown a handy portable rail saw for manual purposes there are nearly one hundred, and farmers have to wait their 
for cutting tramway and railway rails at right angles, or at turns in order to get their sacks of wheat and barley milled 
any angle up to 45 deg., either when in situ or when loose. forthem. The quantity of fruit trees that have been planted 
The cut is performed by a special-shaped saw, and practically during the past fifteen years is prodigious. And where 
planes a slot across the railat the desired angle. Portable hand- tens of thousands of acres in the olive and carob bean 
drilling machines for making holes up to 1,';in. diameter in | districts, which extend all round the island, were to be seen, 
rails are also shown. Messrs Blackwell and Co., Victoria- | covered with wild ungrafted plants, now the young trees are 
street, Westminster, show some of the latest appliances in use | all taken into cultivation, and not one is allowed to run wild. 
in electric traction plants in the United States, including | In Cyprus the trees do not belong to the owner of the land, 
details of overhead line construction, road construction, | unless specially bought and cultivated. Anyone may annex 
including the Falk welded rail joint and power station | and graft wild trees, wherever situated. 
filtings. 

Sivon’s Viagraph, exhibited in the road-making department, eee 
i3 an ingenious instrument for indicating the condition of ro: DOCKYARD NOTES 
surfaces. Briefly, it is a straight-edge applied continuously 7 
to the road surface along which it may be drawn, and con PortsMovuTH is rather full of sea-going ships at present. 
veying an apparatus for (1) recording on paper a profile of | These include the Renown—though she will have gone on to 
the road surface, and (2) indicating a numerical index of the Devonport by the time these lines are in print-—Raleigh, 
unevenness of the surface. These taken together givea fair | Volage, Terrible, Hero, Trafalgar (in dock), Australia (in 
estimate of the quality of the road at the part tested. In | gock), Alexandra (in dock), Rodney (in dock), and the Galatea 
this instrument the index of unevenness is stated in feet per | anq Mersey at Spithead. All these are commissioned ships. 
mile, based upon the sum of depths of all ruts and depressions | The Trafalgar is undergoing a somewhat extensive tinkering; 
passed over in eighty-eight yards. Further particulars of her defects have never been made fully good since she 
this instrument are obtainable from Mr. E. Shrapnell Smith, | returned from the Mediterranean. The Alexandra, too, is 
98, Duke-street, Liverpool. having a pretty extensive overhaul. The Rodney has been 
at Portsmouth off and on ever since the war scare. Her top- 
mast is missing at present. 

















PROGRESS OF IRRIGATION WORKS IN CYPRUS. | 








Wer described some months ago, in the cclumns of THE 
Exornern, the disabilities under which Cyprus suffered as 


regards a perenni 


al supply of water; and we mentioned 


that the Government of Madras had lent the services of a 
well-known and experienced irrigation civil engineer of that 
Presidency—Mr. Medlicott—to the Island Government of 


Cyprus, with a view to the possibility of constructing reser- | 


voirs to meet the difficulty. 
We now learn that Mr. Medlicott has not been idle since | and modern ships, the harm done cannot be very great. The 

his arrival in Cyprus, but that he has already constructed a | new ironclad Erzatz Kénig Wilhelm was at one time in 

reservoir of considerable size at Trikomo, in the Carpas | danger. 

district, which has filled well, and which promises to be of 

infinite value to ths arable lands in that locality. The 

Carpas Range, which is a sort of low continuation of the to be loaded in any position or angle of elevation, is shortly 


Kyrenian Mountai 
end of Cyprus, wh 
easterly direction. 
fertile, and has a 


ns, stretches out along the slender tail 
ich points towards Palestine in a north- 


The Carpas district is exceptionally | 
number of small streams rising in it, | : : ; 
| the Channel Squadron in Aranci Bay, which recalls one of | 


which, however, dwindle away to dry river beds in summer, 
though in winter they are full to overflowing. It is to catch 


this water in the 


rainy season that the reservoir has been 


made, Fifteen years ago Colonel Swindley and the Hon. 


Major Chetwynd h 


ad a large farm in the Trikomo locality, 


which grew magnificent crops of wheat and barley; but the 
frequent droughts, and many consequent losses, wearied out 


these pioneers in farming, and they gave it up, after a brave | 
trial of some years. 


Mr. Medlicott is now prospecting in 


the Famagusta district for a suitable site to construct a much 
larger reservoir and set of irrigation works, wltich is to cost a 


sum of £30,000. 
the supply of this r 


probably beyond the old castle of Kantara, and near the same 
watershed by means of which the tributaries on the left 


bank of the Pedias River are filled during the rainy season. | 


Tue reconstructed Bellona is now in a fairly forward state, 
and so far as can be seen will, when completed, be an exact 
duplicate of the Barham as reconstructed; even the steam 
pipes like umbrella sticks being identical. 





THERE was a big fire at Krupp’s Yard last Saturday, last- 
ing well into Sunday. The damage is estimated at about 
| £75,000, so, considering the heavy value of building warships 





Tuer Vickers 12in. gun mounting, which enables the gun 


to be tried on board the experimental gunboat Excellent. 





Last week an experiment was made with search-lights in 


| the illustrations in the ‘Captain of the Mary Rose,” that 
| appeared serially in THe ENGINEER some seven years ago. 
Launches were moored all round the fleet, and in each a 

search-light was fixed, the dynamos of one of the battleships 
| supplying the current. A cordon of light thus completely 
| surrounded the fleet. The idea is not particularly novel; it 


Long, but since then nothing has been heard of it. 
| unable to find the fleet. 
| cordon of boats that had wire hawsers between them instead 


| of search-light rays. Of two boats attacking one was tripped 
up and sunk by the hawser, and the other prevented from 


The plains behind Famagusta are full of streams at this | reaching the ironclads. 


Mesa and it only wants a sort of barrage built across the | 
toad shallow valley, which runs down to the «ancient | 





T'HEe Russian Government are reported to have ordered a 


Venetian city of 366 churches, to imprison and store up any | large warship in Denmark. 


quantity of water for irrigation purposes. The only difficulty | 
P to select a site at a sufficiently high elevation to permit | 
the water to descend by gravitation. 


Probably, however, 


ore this is in print, Mr. Medlicott may have solved the 


difficulty, 


We learn, also, that so satisfactory are the results of the 


irrigation scheme, 
Colonial-office for 


that fresh plans have been sent to the 
a harbour at Famagusta, which is a most 


excellent site, although undeveloped, as the old Venetian 


port did not take 


any advantage of the natural reef which 


lies outside the deep anchorage, but was only an artificial 


shallow refuge near the walls for small craft drawing 12ft. or | 





will be gradually introduced in place of those in present use. 





Tuer Benbow, Conqueror, Thunderer, Cambrian, Charybdis, 


fish, Opossum, Shark, Decoy, Ferret, Seal, Fairy, Skate, Lynx, 
Thrasher, Panther, and Locust, and four first-class torpedo 
boats will be Devonport’s mobilised contingent this summer. 








THE new Russian armoured cruiser Gromovoi will be 


15ft. A projected railway scheme has also been forwarded to | launched at the Baltic Works, St. Petersburg, in June. 








was done in the naval manccuvres of 1891 by the late Captain | 
It got | 
no practical test on that occasion, as the torpedo boats were | 
An earlier historical example of | 


He will tap the same range of hills for | Something of the same sort is found in the Turco-Russian 


eservoir, but at a different spot altogether, | War, 1877. Hobart Pasha surrounded his ironclads with a | 


A NEW fuse has been approved for the Lyddite shell, and | 


Edgar, Juno, Pique, Sheldrake, and the destroyers Bat, Sun- | 





AMERICAN ENGINES FOR THE MIDLAND 
RAILWAY. 
By the courtesy of Mr. Stretton we are enabled to publish an 
external view of one of the new engines constructed for the 
Midland Railway by the Baldwin Locomotive Works, which 
has sent him a photograph of the engines and the following 
particulars : — 
General Dimensions. 


Class 8-30-D 511-540. Gauge, 4ft. SJin. 
Cylinders — 


ee ee a + Tee. ea cee 
Stroke . i eer Saw oma eae Cae, aed is 
Valve .. 1. .. «2 ee oe ee «»Balane.d, with vacuum valves 
Boiler— 
| Sa  aer ee ee g . 5din, 
Thickness of sheets “dy. aut < ue lord aun 4 ase ae 
Working pressure .. .. .. .. .. se «- ce 1800. 
‘uel ee 08 Bituminous coal 


Fire-box— 
Mate: ial ariel da law ak lat lee Coan 
a sie Aas ead ae! we Wada. egttee ae 
(COT ae 
WR sa, des ot cnet sen eo. Coes Se ae dad 1 
Thickness of sheets, sides .. .. .. .. «. « jim. 
B- me ee eine 
99 ” UE wa ae, Se ee, Une ea 
He 99 tubs jin. and jin. 
Tubes— 
Number ahah he ee «deed (ad oom Peel ae ee 
PN 50 Sake podidh Laat Leer ea Taare Set ea. aa eee 
MEE es! ha). 6 wae ea eau ares han) oo. ae 
Heating surface— 
Fire-box = ai ieetaet lake: hater © <aite: «feta Se 
(i a ae emeree ey 
WES ose me one tae dan ce ae ee ae 
Grate area .. «6 «e ve ce cs oe SOO ee 
Driving wheels— 
a 
- Cae ee me 
Journals al mg way aap cele. Sh. eee Fala e) ae 
Engine truck wheels— 
eee 33in. 
Journals Sin. x Sin. 
Wheel base— 
Driving . . l4ft. 9iv. 


Total engine is 


Paats: 22ft. 2in. 
Total engine and tender .. 13ft. 


Weigtt— 
On drivers .. 83, 100 Ib. 
On truck ae “eis 17,150 Ib. 
Totalenginc .. ..°.. 100,250 Ib. 
Total engine and tender. . 179,550 Ib. 
Tender— 


Diameter of wheels .. . ae ae ee ee 

Journals Di tee RS 4hin. x Sin. 

Tank capacity 3900 gals. 
Services .. .. Freight 








ETHERIC TELEGRAPHY. 





Mr. W. H. Preece lectured on Wednesday evening, at the 
Society of Arts, on ‘“‘ Mtheric Telegraphy.” There was 
nothing particularly new brought forward. It was more a 
recapitulation of what has already occurred in this direction. 
Mr. Preece called attention to his experiments with the Island 
of Mull in 1895, when the cable broke down, and reminded 
his hearers that the Island of Flatholm has since the 
beginning of 1898 been in communication with the mainland 
through the air, the cable having been broken and not 
repaired. He remarked that in these two experiments it was . 
necessary to have a long length of wire on both island and 
mainland, so as to get a proper effect, but that if a magnetic 
receiver could be devised as sensitive as a coherer, the length 
of these lines would naturally be reduced. Mr. Preece was 
somewhat sceptical as to the commercial utility of Signor 
Marconi’s system in its present form. There could be no 
doubt of its value for lightships, isolated lighthouses, shipping 
generally, and for naval and military purpcoses, he said, but 
for general commercial uses it could not at present enter into 
competition with a cable. Mr. Marconi was, however, to be 
very sincerely congratulated on thesuccess of his experiments, 
and he had drawn the attention of the public to a very 
fascinating field of electrical development. 








Navat ENGINEER APPOINTMENTS.—The following appointments 


| have been made at the Admiralty :—Acting chief engineer: J. L. 

| Fleetwood, to the Antelope. Engineers: D. P. Green, to the 

| Royal Sovereign, for the Banshee ; C. S. Russell, to the Pembroke, 

| for the Porcupine ; A. H. Moysey, to the Pembroke, for the Sword- 

| fish; W. C. Stevens, to the Pembroke, for the Bittern ; E. Edwards, 
to the Pembroke, for the Desperate ; J. B. Butcher, to the Vivid, 
for the Decoy ; and T. J. Dawson (acting), to the Resolution. 
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WORKMEN’S COMPENSATION CASES. 


ap al 5th.—Consett County-couwrt,—Plaintiff, John Brown ; defen- 
dant, John Scott. This case was tried before his Honour Judge 
Meynell, sitting as sole arbitrator, and Matthew Brown, an infant, 
set up a claim 3 his father against the defendant, a contractor, 
of Hisehope Reservoir, Waskerley. ‘The applicant was called, 
He is a boy of fourteen years, and it appeared that he started 
work under Mr. Scott in July last as ‘‘ nipper,” to carry picks to 
and from the blacksmith’s shop to be sharpened, at a wage of 12s, 
per week. The lad was afterwards put on to carry out sundry 
jobs, and on the 20th September last he was ordered by a man 
named Ebden, who was in charge of a machine called a steam 
mazon, to oil the machine. Whilst doing so his foot was caught 
in the rollers, and had to be amputated. The defendant alleged 
that the accident did not arise in the ordinary course of the lad’s 
employment, and contended that the lad oiled the machine on his 
own initiation. His honour found for the applicant, and awarded 
5s, 9d. per week for life. The sum claimed being half the lad’s 
weekly wage from the second week after the accident. His 
Honour also allowed costs on B scale. 








April 12th.— Aberdare County-court.—Plaintiff, Henry Barwell ; 
defeidants, The Powell-Daffryn Steam Coal Company, Limited. 
The applicant sought to recover compensation for injuries received 
by him. According to the evidence of the applicant, it appeared 
that h2 went along the company’s railway for the purpose of look- 
ing for one Henry James, a contractor of the company, who em- 
ployed him. In going along the line he was knocked down by an 
engine, sustaining injuries which resulted in the amputation of an 
arm. It was contended that the applicant in passing along the 
railway was really returning home from work, and was not search- 
ing for Henry James, and, under the circumstances, should have 
gone along the pathway upon which he travelled to work. It was 
als> urged that the work upon which applicant was engaged 
did not come within the definition of a mine according to the 
meaning of the Act. His Honour gave judgment against the 
company for 10s. 6d. per week, being one-half of the average 
earning3. 


April 14th.— Manchester County-court. — Plaintiff, Peter Orth ; 


This was an application for compensation payable to the plaintiff, 
who was a labourer, in respect coment injury by accident while 
following his employment. Applicant was employed by John 
Anson, contractor. On Wednesday, September 28th last, Doyle 
was working as a labourer, on a new workshop at Allen and Uo,’s 
works, but in the employment of Anson. The scaffolding gave 
way, and he fell to the ground, a distance of 22ft., sustaining 
injuries to his head and back, for which he had to be treated at 
the Royal Infirmary. He was totally incapacitated for about 
seven weeks, and partially for a further two weeks. His average 
weekly earnings previous to the accident had been 31s. per week 
for nine days, and he claimed £20 as compensation. The re- 
spondents, Edgar Allen and Co., denied their liability to pay 
compensation under the Act, on the ground that at the time of the 
accident Doyle was not immediately employed by them, but by 
the contractor, Anson, on work which was no part of or proces3 in 
the business carried on by the respondents ; and, further, that at 
the time of the accident Doyle was not working on a building 30ft. 
high. Evidence for the applicant failed to show the building was 
30ft. high. For the respondents it was deposed that applicant 
was not employed by respondents, but by the contractor, Anson ; 
further, that the building was only some 23ft. high at the time of 
the accident. This arbitrator found that this was fatal to the 
applicant’s case, and he gave his award in favour of the respon- 
dents, with costs. 


April 22ad,—Court of Appeal.—-Plaintiff, Hall; Defendants, 
Snowden, Hubbard, and Co. Certain facts in connection with this 
case have already been recorded in THE ENGINEER. It was an 
appeal from an award of the Judge of the Bloomsbury (ounty- 
court. The applicant was the son of Charles Hall, a general 
carter in the employment of Snowden, Hubbard, and Co., who 
were the occupiers of a wharf called Platt’s Wharf, which abutted 
on the Regent's Canal, and which was used by them for the purpose 
of loading liquid mud and road sweepings into barges lying in the 
canal, The wharf was simply a yard, and no machinery of any 
kind was used on it. The deceased had loaded a cartful of soil on 
the wharf, and was leading the horse and cart out of the wharf 
into the street and was himself walking backwards. A trolle 
laden with water pipes was standing in the street, but the dece ; 
not observing this, continued walking backwards and came against 
the pipes and was crushed and killed. The County-court Judge 
held that the accident arose out of and in the course of the employ- 





defendants, Messrs. Gordon and Matz, box-makers, Dulton-street, 
Strangeways. The claim was before the Court on a previous 
occasion, and was adjourned upon the question whether 
sufficient notice had been given to bring the claim within the pro- 
visions of the Act. The applicant was at the time of the accident 
a foreman sawyer in the employ of the respondents, His case was 
that on August 12th last he was engaged at a machine saw cutting 
a piece of wood, when a knot flew out of the wood and struck him 
in the left eye, destroying the sight. His earnings at that tims 
were 35s. per week. He was in the hospital eight weeks, during 
which period his full wages were paid him. Upon returning to 
work he found that he could no longer undertake the duties of a 
sawyer, and he was retained by the respondents in another capacity 
at a weekly wage of £1. On October 10th he gave verbal notice to 
the respondents that he intended to claim compensation under the 
Workmen’s Compensation Act, and formal notice of the accident 
was given on December 22nd, It was submitted on behalf of the 
defendants that notice of the claim was not given, as required by | 
the Act, within six months of its occurrence, and it was argued 
that the claim was really not made until March, when the plaint 
was entered in the County-court. The defendants’ Counsel now 
heard for the first time that verbal notice was given in October. 
The arbitrator said that when the case was before him on the 
former occasion the respondents would have been out of court if 
he had not consented to an adjournment. Having consented to 
that adjournment, he thought the defence now set up was rather 
a cruel one. He had made up his mind what to do if an agree- 
ment in the matter could not be arrived at. No agreement being 
come to, the arbitrator said he was prepared to hold that the claim 
came within the Act, and that the provisions had been complied 
with, proper notice having been given in October. The Act did 
not impose any conditions in the making of the claim. It did not 
even say that the claim for compensation must be in writing, con- 
sequently he should be prepared to hold that the verbal notice 
given was sufficient. He awarded the applicant compensation in 
the sum of 5s. per week for li’e. 





April 17th.—Cardif’ County-court.—Plaintiff, Smith ; defendants, 
The Taff Vale Railway Company. Smith had been engaged by a 
contractor to take coal from one of the sidings and stack it, con- 
veying the coal in a wheelbarrow across planks. Through a sleeper 
that got out of place he was thrown over and sustained several 
injuries, including the loss of the left eye. The defence was that 
the work was not a part of the business of the company, and that, 
if it were, Smith was working under a contractor, and that the 
company, therefore, was not liable. The Judge ruled that the 
business of a company was not restricted to carrying passengers 
and goods, Some companies were manufacturers also, and he 
believed that the Taff Vale Railway —— held part ownership 
of a dock. Coal was a necessity in their business, and if they 
employed a contractor to stack the coal it was only because it was 
more convenient or cheaper. He awarded £10 103. as compensa- 
tion to cover the time that plaintiff was totally incapacitated— 
which was at the rate of 14s, a week—and from that time, March 
1st, 1899, he awarded 3s, a week compensation for partial disable- 
ment with regard to the loss of the eye. Stay of execution was 
asked for. The Judge thought that a great company like the 


clause to that effect in the agreement, and the individual contracts 
between the employers and the workmen were terminated by 


ment of the deceased, but that Platt’s Wharf was not a factory 
within the meaning of the Workmen’s Compensation Act. He 
accordingly decided that the applicant was not entitled to com- 
pensation. The applicant appealed. 

After hearing the arguments of both sides, Lorp Justice A. L. 
SMITH said the question was whether the respondents’ wharf was 
a factory within the meaning of the Workmen’s Compensation Act. 
Section 7, Sub-section 1, said that the Act was to apply to employ- 
ment on or in or about a factory. Sub-section 2 gave a definition 
of ‘*factory,” making the word include ‘‘ any dock, wharf, quay, 
warehouse, machinery, or plant to which any provision of the 
Factory Acts is applied by the Factory and Workshop Act, 1895.” 
He thought that the words ‘‘to which any provision, he...” applied 
to the whole budget of words that went before, not merely to the 
machinery and plant. The wharf in question was clearly not a 
factory per se, and it could only be brought within the 
meaning of the word ‘‘factory” by showing that some of the 
provisions of the Factory Acts were applied to it by the Factory Act, 
1895. It was said that two such provisions were so applied to it. 
The first was the provision as to notices of accidents contained in 
Section 18 of the Factory Act, 1895. He thought that a good 
answer had been given to this, viz., that notice of accident need 
only be given under Section 18 when an accident has occurred in 
a factory or workshop. In this case no accident had happened on 
the wharf, and, therefore, Section 18 was not made applicable to 
this wharf. The second provision which was said to be applicable 
to this wharf, was Section 68 of the Factory and Workshop Act, 
1878, which dealt with the powers of inspectors. It was contended 
that this wharf could be inspected under that section. The 
section, however, gave power to an inspector to enter any place 
which he had a reasonable cause to believe to be a factory or work- 
shop. He did not think that that section could have any applica- 
tion to this case. He was, therefore, of opinion that the 
County-court Judge was right in holding that this wharf was not 
a factory within the Workmen’s Compensation Act. 

Lorps Justices CoLLINs and VAUGHAN WILLIAMS concurred, 





April 29th.—Court of Appeal.—Plaintiff, Jones ; defendants, The 
Ocean Coal Company, Limited. An appeal from an award of the 
Mertbyr Tydvil County-court. The point to be decided was as to 
the period during which the average was to be calculated, and the 
question arose in consequence of the South Wales coal strike. The 
facts were as follows:—The appellant was in the employment of 
the respondents on the date of the accident—October 3rd, 1898— 
and the accident arose out of and in the course of his employment. 
The appellant had for some months prior to March 31st, 1898, in- 
cluding the month of October, 1897, worked under the respondents 
under an agreement dated January Ist, 1892, This employment 
was terminated by six months’ notice given by the men under a 


notice given by the employers under another clause in the agree- 
ment, which notice expired on March 31st, 1898. The South 
Wales strike or lock-out then intervened, and lasted from April 1st, 
1898, to September 5th, 1898. The appellant resumed employ- 
ment with the respondents under a new contract on September 


Taff Vale Railway would hardly appeal in such a case. He re- 
fused the application, but said that it must be understood that if 
an appeal were taken plaintiff must undertake to return costs, 





April 18th.—Shepiield Arbitration Court.—Plaintiff, John Walker ; 
defendants, John and Arthur Ellis, trading as Joseph Ellis and 
Sons, quarry owners, Ravenfield. Applicant was a quarry labourer, 
employed in getting stone. On January 3rd last he was getting 
stone, when he slipped, fell into a quarry, and broke his ankle, 
his foot having subsequently to be amputated. It was urged on 
behalf of the plaintiff that he is totally incapacitated from follow- 
ing his usual employment ; his average weekly earnings during the 
twelve months previous to the accident were 223. per week ; he 
was unable to say what he would be able to earn subsequently, and 
lls. per week compensation was claimed. The respondents con- 
tended that the applicant’s average earnings were not 22s. per 
week, but 19s. 104d., and that they were willing to find the appli- 
cant work at which he can earn 20s. per week, although disabled. 
The correction as to the amount of the applicant's average earn- 
ings was accepted ; but the arbitrator was asked not to allow the 
respondents’ offer of work to influence him, because defendants 
would be able to dismiss the man at any time. The claimant said 
that while he was ill he received no payment from anyone, and he 
did not belong toaclub. It was prem i on behalf of the defendants 
that it was obvious that the man would be able to get other work, 
and suggested that he should be awarded 5s. or 6s. a week during 
partial disablement, leaving it for all parties to go to the Court 
again if necessary. The man should take some portion of the 
risk to himself, and was not entitled to 50 per cent. of his wages. 
The arbitrator made an order for tie payment of 9s, 10d. a week 
from a fortnight after the accident until thirteen weeks hence, 
and 5s, a week afterwards until revised. 





April 18h.—Sheffield Arbitration Court.—Plaintiff, John Doyle ; 


the total earnings during that time by the number of weeks the 
appellant was at work, and awarded compensation at 8s, 6d. a 
week, The appellant contended that the period of employment 
should be taken from September 12th to October 3rd, 1898, and 
upon that footing the compensation P 
week. By Schedule 1, Clause 1, of the Workmen’s Compensation 
Act, 1897, the amount of compensation shall be ‘*(/) where total 
or partial incapacity for work results from the injury, a weekly 
payment during the incapacity after the second week not exceed- 
ing 50 per cent. of his average weekly earnings during the previous 
twelve months, if he has been so long employed, but if not, then 
for any less period during which he has been in the empl 
of the same employer, such weekly payment not to exceed 


employment, whether it was for twelve months or for a less time, 
must be continuous. The former employment terminated with the 
strike, and a new contract entered into. 
man simply taking a holiday. 


the same employment both before and after the strike, the two 


be 


Act did not intend that the average weekly earnings should be 
calculated upon a short period of exceptional earnings. 
County-court Judge was, therefore, right. 


respondents under the terms of .an agreement dated January lst, 
1892, The Judge had found as a fact that that agreement was 


12th, 1898, containing different terms from the former contract. 
The County-court Judge took the time at the beginning of the 
twelve months preceding October 3rd, 1898, the date of the acci- 
dent, during which the appellant was at work with the respon- 
dents, and the time at the end of the twelve months after the 
strike was over during which he was at work for them, and divided 


ayable would be lds, 9d. a 


aguas 


It was contended on behalf of the plaintiff that the period of 


It was nota case of a 
For the defendants it was contended that as the plaintiff was in 


riods within the year preceding the date of the accident must 
added together to ascertain the average weekly earnings, . The 


The 


The Court allowed the appeal. 

Lorp Justice A. L. SMITH said that the question raised a short 
int upon Schedule 1, Clause 1 (b), of the Act of 1897. Prior to 
arch 31st, 1898, the appellant had been in the service of the 





defendant, Edgar Allen and Co., steel manufacturers, Tinsley. 





terminated by six months’ notice given by the man, and the 


a 
individual contracts between the employers and tho work 
were terminated by notice given by the employers ex ini men 
March Bist, 1898, In face of that finding they could ni" % 
that there had been a continuous employment from Octobe: ny 
1897, to October 3rd, 1898, when the accident happened Wee 
the appellant went out on strike on April 1st, 1898, ' need -_ 
have come back to the same employers again, and might men 
obtained employment anywhere else he pleased. The emplo ie 
was therefore terminated on March 3lst. The appellant cee or 
out on strike until the following September, when ho came — 
to work again with his former employers upon a new contract - 
taining new terms, The accident to him occurred a few wale 
later, on October 3rd. The question was, upon what tone 
was the compensation to be assessed? That depended rn 
the true construction of Schedule 1, Clause 1 ()), of st 
Act. The first part of that clause made the compensati af 
depend upon the average weekly earni during the cake 
months previous to the accident, if the workman had been so a 
employed. In his opinion, that meant continuous employment 
during the twelve months. The second limb of the clause dealt 
with a period less than twelve months during which the workma 
had been in the employment of the same employer.  [n his 
opinion, that also meant a continuous employment. In this cage 
that period was from September 12th to October 3rd, 1898, the 
date of the accident, and the average weekly earnings must be 
taken during that period. The contention of the appellant was 
therefore right. 

Lorp Justice VAUGHAN WILLIAMS agreed. Upon the general 
construction of the Act he had some hesitation, as the Act was a 
most difficult one to construe. Until those sittings he had not 
been called upon to construe the Act, and that made him diffident 
about appearing to take a view of it which might be different from 
that taken by Lord Justice A. L. Smith, who had taken part in 
every decision upon the Act since it came into operation ; and 
moreover, he would be very sorry that there should be any break 
in the continuity of those decisions. Ia his opinion, however, the 
facts of the present case left them in no difficulty in deciding this 
case, As he understood the facts, the agreements of January Ist 
1892, and of September Ist, 1898, contained the genera! terms of 
employment agreed to between the masters and men, such as the 
rate of wages, which were to continue in force subject to six 
months’ notice. He did not understand that that governed the 
actual employment, as the workmen were, he understood 
employed on a weekly or monthly employment. However that 
might be, there was a time during the twelve months between 
October 3rd, 1897, and October 3rd, 1898, when the appell%nt did 
not choose to work for the respondents, and his employment came 
toanend. After the strike was over the appellant came back and 
entered again into the respondents’ employment under a new 
contract of employment. The meaning of Schedule 1, ('lause 1 (/,), 
of the Act of 1897 was, in his opinion, that the employment must 
be continuous with the same employer, whether for the twelve 
months, or for the less period therein referred to. The employ- 
ment need not be continuous without any break in time. The 
question was whether substantially the relation of master and 
servant existed during the whole of the period. If work were so 
slack that the master could only give the workmen three days’ 
work in the week, it would still be true to say that the relation of 
master and servant existed during the whole period, and that 
therefore the employment continued during the whole period, 
The test whether the relation of master and servant was broken 
was, in his opinion, whether the master would give the servant 
work which he had to give, and the servant would accept it. The 
present was not a case where there was no work to do, but the 
relation of master and servant ceased to exist because th 
respondents were not willing to employ the appellant, and 
the appellant was not willing to work. In his opinion, therefore, 
the employment subsequent to the strike was the factor to te 
taken into account in assessing the compensation, 

Lorp Justice Romer agreed. The employment referred to 
in Schedule 1, Clause 1 (/,), must be a substantially consecutive or 
continuous employment by the same employer. If at the com- 
mencement of the twelve months the workman had been in the 
employment of a master for two months and had then gone into 
the employment of another master for three months, and had then 
come back into the employment of his old master and finished the 
twelve months in his employment, that would not be a continuous 
employment for the twelve months. So also with regard to the 
less period, that meant a less period during which the workman 
had a substantially in the continuous employment of the same 
employer up to the time of the accident. The Act used the word 
‘* period” in the singular, and in his opinion a former period of 
employment could not be added to the later period, there having 
been a termination of the former employment. The word sub- 
stantially was important, because if holidays intervened the 
employment would nevertheless be substantially continuous, If, 
as Lord Justice Vaughan Williams put it, the workman could 
not get continuous work from his employer, though willing to 
work, his Lordship would not let that circumstance weigh with 
him. In the present case the appellant was in no sense during the 
strike in the employment of the respondents. 

The Court accordingly amended the award by inserting lds. 9d. 
per week instead of 83. 6d. 


At the Southwark County-court, on April 10th, during an argu- 
ment relating to costs under the Workmen’s Compensation Act, 
when an arbitration had been ag gr by an action under the 
Employers’ Liability Act, Mr. Ellis Hill, barrister, who represent -d 
a large insurance company, said that for commercial reasons the 
company were paying every claim under the Workmen's ( omper- 
sation Act, and not contesting any. Judze Addison: The fact 
that the cases are being settled out of Court is the very best 
proof of the efticiency of the Act, 





Oa April 11th Mr, John Wilson, M.P., issued his monthly 
circular to the members of the Durham Miners’ Association. 
Referring to the work of the Compensation Uommittee, Mr. Wilson 
says :—‘‘ There are two items which stand out prominently in the 
Compensation Act, which we must impress upon your minds. 
These form the foundation of nearly every possible objection to 
claims. ‘These terms are ‘serious and wilful misconduct,’ and 
‘arising out, and in connection with, his employment.’ I have 
said before, and I repeat now—not for the love of repetition— 
that these terms are wider, and can be made to mean more than 
the framers of the Act had apparently any conception of ; and it 
behoves every workman to consider his occupation in the light of 
those terms, if he would have free access to the Compensation Act. 
I have pointed out that breaches of special rules are being con- 
strued into serious and wilful misconduct, Is it not, there- 
fore, necessary that I should give prominence to that, and urge 
carefulness ! and is it not as necessary that you should give heed 
to the warning, and see that those rules are observed as strictly as 
possible! Let it be understood, that I do not say that all the 
violations of these special rules arise from a serious and wilful dis- 
regard of them. My experience of the mine, and my knowledge 
of you, teach me that, while there may be a few cases where such 
disregard may exist, yet in the main the violation arises from the 
connivance of those in authority—which connivance has begot 
laxity—from familiarity with the dangers ; and in the bulk of the 
cases from an eagerness to make money. You have looked upo” 
the time taken to carry out the rules as so much time lost in the 
attempt to get more coals, or do more work, if not hewing. Now, 
let me point out that the Compensation Act does not make any 
allowance for eagerness to earn wages. It contains no conditions 
which afford room for extenuation. This must be remembered, if 
there.be violation from any cause, then there is room for raising 








an objection to a claim for compensation,” 
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EVAPORATIVE CONDENSERS.* 
By Mr. Harry G. V. OLDHAM, of London. 


ative condenser which is now being rapidly 
THE reagan itself upon the users of large quantities of 
develope 4 of necessity finds a place in the equipment of large 
steam, #0 tations for supplying light and power by electricity. 

generating "face condensers are in many cases ‘prohibited by 

Jet = the large « juantities of cooling water consumed and the 

ason r the latter, unless some method of cooling is adopted. 
wate Oi entails the apportioning of large ground space for the 
Ths, a cooling ponds and apparatus, and large steam installa- 
enn oll thus been compelled to work without a condenser. 
tions, b ag reduce the back pressnre on the piston is also a draw- 
Joability in, the actual amount of condensing water used when an 
back. 4 _ vondenser is employed may be from 25 to 30 per cent. 
a the amount of feed-water used when the engines were 
lon condensing, and about one-fortieth the water supply when 

“a C onsing. 

sag wy oe peeigle of the condenser is simple, and consists of 

at of copper, brass, wrought or cast iron tubes, arranged 
—_ tally or vertically according to the type of condenser em- 
— ‘The tubes are connected with chambers at each end ; 
yore these tubes the exhaust steam is passed, and water is 
ame to flow over the external surfaces. Part of the water on 
eel surface is being evaporated, and carried away with the 
er ues from the steam. A more rapid and better result is 
Sioa if a fan is used to remove the hot damp air. 
0 It is well known that at such pressures as we have to deal with 
in the condenser the thermal units in 1b. of steam are about 1000 
; ore than in 1 1b. of water at the same temperature. Before any 
vondensation takes place, therefore, it is necessary to withdraw this 
proves of thermal units from the steam. The latter not only 
oor the circulating water as in the surface condenser, but evapo- 
rates a considerable portion of it. Each 1 lb. evaporated from the 
surface of the tubes takes with it about 1000 thermal units ; and 
thus for each 1 1b. of steam condensed only 1 1b. of cooling water 
should be required. It has, in fact, been shown by experiment 
that only two-thirds of this is required, a large amount of heat 
being dissipated by radiation, conduction, Xc. : 

Distribution of steam inside the tuhes.—The action that takes 
place inside the tubes is as follows :—The exhaust steam which is 
in contact with the internal surface of the tube condenses first, 
causing a momentary “vacuum ; 4 fresh steam fills its place and is 
condensed, and so on till the whole is treated. There is a ten- 
dency, when the tubes are of a large diameter and the steam passes 
through without taking a circuitous course, for a central core to 
pass through without being condensed ; it is therefore desirable to 
stir up the steam, so that the condensation may be more rapid 
and effactive. Internal steam distribution has been provided for 
by Mr. Row, who uses a design with interesting results in exhaust 
steam heaters, kc. The principle will be seen from the diagram in 
Plate 1, Figs. 7 and 8. The exhaust steam on its passage through 
the tube impinges against one indented surface and is thrown off 
on to another, being thus split up so as to bring all parts of the 
steam in contact with the tubes. In providing for internal steam 
distribution, Mr. Wright places a tube of small diameter inside the 
one upon which the film of water flows. This does not break up 
the steam but eliminates the uncondensed core, and utilises the 
largest surface of the tube area. Messrs, John Fraser and Son 
have devised a series of internal spiral distributors, Plate 2, 
Fig. 15, which they place inside the tubes, These distributors, 
being very thin, do not in any way contract the area through the 
tubes or impede the flow of exhaust steam. ‘The vapour on enter- 
ing the tubes is split into two a by the action of the spiral- 
shaped division, which gives the steam a spin as it passes through. 
The internal distribution in the Ledward tube is shown in Figs. 18 
and 19, The exhaust steam follows the corrugations and is drawn 
to the surface where they are largest. ‘Though space for a central 
core exists, it is maintained that the steam is sufficiently disturbed 
in this tube, from the fact of its having to pass in and ont of the 
corrugations. These latter act as a trap to any solid matter, and 
particularly to oil which may be carried over with the exhaust 
steam. 

Distribution of water over tubes. —Io a great measure the success 
of the condenser is due to a proper distribution of the cooling 
water over the external surface of the tubes. In the case of a 
vertical tube condenser the water is delivered into a top receiving 
tank through which the tubes pass, the holes in these tanks having 
a larger diameter than the tubes. This leaves an annular space 
through which the circulating water passes on its way down each 
tube into a lower receiving tank. On the horizontal tube type the 
distribution is somewhat different. At the extremities of the rows of 
tubes, and at right angles to them is, placed a rectangular tank into 
which the circulating wateris pumped. Into this tank galvanised 
iron pipes are led and carried vertically above each top tube in 
the condenser. Each pipe is perforated so as to allow the water to 
fall upon the whole length of each uppermost tube. The water 
passes round the circumference of the first tube, is collected 
underneath and distributed over the sscond, and so on until it has 
passed round each one and is fiaally collected in a receiving tank 
balow. The most important methods employed are those of Theisen, 
Wright, Fraser, and Ledward. Theisen uses vertical brass tubes 
of about Zin. diameter, shown in Fig. 1, page 418. On each of these 
is weund in the form of a helix or screw thread a No. 9 gauge 
galvanised steel wire, causing the water to follow this course round 
and round the tube until it reaches the bottom. Wright places 
round the vertical brass tube brass-plated wire in the form of 
ordinary galvanised wire-netting. This appears to give a satisfac- 
tory distribution of the water. Later designs have spaces between 
the lengths of netting, which allow of these being moved up and 
down for cleaning the tubes and removing scale, Fig. 2. 

Fraser, in his vertical type, places round the brass tube perforated 
conical brass cups, as shown in Figs. 3 and 4, about 12in apart, 
connected by a light rod on each side. It was found by experi- 
mont that the rupture of the film of water took place after falling 
about 12in., and the action of these cups is to collect the water at 
distances of about 12in., so that there is a steady film of water con- 
tinually passing down the tubes. A small annular space is left 
between the lower edge of the cup and the tube to allow the water 
to pass through. Several slots are made in the side of the cups 
through which the water can still flow, evenshould the annular space 
become obstructed by sediment or dirt. The cups also act as tube 
S:rapers by being moved upand down by hand. Figs. 5 and 6 show 
a brass tube which is now ing introduced for evaporative con- 
densers of the vertical type. The tube has corrugations drawn into 
it for the greater part of its len th, giving 25 to 30 per cent. more 
Surface than the plain tube, he ends are left plain for about 
3in., to allow for joining and expansion. Fig. 7 shows an elevation 
and Fig. 8 a section of the Row tubo as applied to evaporative 
condenserr, 

_ With the Fraser horizontal tube, Figs. 9 and 10, water 
1s taken from a rectangular tank and passed along a perforated 
galvanised iron pipe immediately above the condenser tube. For 
further distribution on each of the lower tubes, strips of galvanised 
tron extending the whole length are fixed on the under side of each 
tube by means of iron straps or brass spring-clips, Fig. 14, When 
fans are used with this type of condenser, a curved trough is fixed 
under each tube on the lowest tube of each row. turning the water 
Pd into the side tanks, This prevents it from dropping on to the 
—e and the disturbance of the water on the face of the 


= water distribution in the Ledward condenser is carried out 
the vow 2 in Figs. 16 and 17. A main pipe is laid at right angles to 
@ coil of tubes and is supplied with water from the circulating 
pump. From this pipe branches are led, one over each coil. The 
ii are about 2in, diameter and have Jin. holes drilled on the 
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upper side of each, immediately over which deflecting caps are fitted, 
extending the whole length of the distributing pipes and resting upon 
the same. The water is forced into this distributing pipe and out 
through the gin. holes, where it impinges against the deflecting 
caps, which spread the water over the intermediate spaces. The 
water then runs in a film over the first pipe, where it is caught by 
the uppermost ribs ; it then flows over the surface of the tubes and 
is picked up again by the lower ribs ready for distribution on the 
remaining tubes, Fig. 13 shows a wrought tube without corruga- 
tions. Several methods of distributing the water over horizontal 
tubes are shown in Plates2and3. Figs. 20 and 21 show a wooden 
trough into which water is pumped. The inlet pipe should be laid 
in the bottom of this racthet for the whole length with holes on the 
under side, to prevent any commotion of the water, and ensure an 
even flow over the taper sides. The trough should be arranged 
perfectly level, with sides plain A or with holes B or notches C at 
intervals as shown, one trough delivering over twotubes. Figs. 22 
and 23 are enlarged views of the cast iron tube. Figs. 11 and 12 
show a slotted wrought iron pipe supplied by a head of water on the 
rectangular tank. In Figs. 16 and 17 the circulating water is 
pumped direct into the main pipe, and finds an outlet through the 
holes in the top of the distributing pipe, where it strikes the deflect- 
ing cap. Figs. 9 and 10 show a wrought iron pipe with holes on the 
under side, and Figs, 24 and 25a V trough ‘<iminahelios at intervals, 
through which water passes. A similar trough, but perforated at 
the bottom, is shown in Figs. 26 and 27. 

Jointing tubes and water-seal.—It is very important that all joints 
should be substantially made and perfectly air-tight. In some 
vertical condensers both the upper and the lower ends of the tubes 
are connected to the steam chambers by triangular plates, 
Figs. 28 and 29. Expansion is provided for by the tube sliding 
through the packing. The plates are generally made to allow three 
tubes to pass through. These are countersunk on the under side, 
the steam chambers being correspondingly countersunk, and a 
rubber ring is squeezed between the conical surfaces by a substantial 
bolt in the centre of the triangular plate, Fig. 29. A later type of 
condenser does away entirely with the top triangular jointing-plate, 
the tubes being expanded directly into the top steam chamber, 
Fig. 28. To remove or replace a tube, bolted covers are provided 
on both top and bottom steam chambers, and the cover immediately 
above the leaky tube is taken off to allow the tube to be with- 
drawn. In designing, it should not be forgotten to allow sufficient 
head room for this purpose. The lower jointing plates and steam 
chamber have a rib about 4in, high all round the edge, as shown in 
the same figures. By this means the lower ends of the tubes are 
always covered with water, and any small leakages are prevented 
from destroying the vacuum. The upper ends of the tubes are 
covered by the head of water always in the top water tank. In 
the horizontal type, both ends of the tubes are expanded into a 
substantial tube plate. Should leaks occur at these tube ends the 
covers may be taken off and the !'eak made good with very little 
trouble. The inlet and outlet connections are at one end, which is 
made a fixture, the other end being free to expand upon suitable 
rollers arranged on the tube plates and steam chambers. In the 
Fraser condenser the ends of the tubes pass through a rectangular 
box, Figs. 30, 31, and 32, before they reach the tube plate. This 
box is open at the top and closed at the bottom, and bolted 
against the tube plate with a water-tight joint. The box is kept 
full of water by means of a small pipe leading from the distributing 
tank, 

Description of various arrangements of condensers.—Tine Leiward 
cast iron condenser consists of a number of corruguated pipes con- 
nected together at the ends by U tubes and in the centre by 
ordinary flanges. The exhaust steam enters each section through 
a branch from the main pipe. It passes through the pipes to the 
air pump suction, thence in a condensed form through the air 
pump. The circulation water is pumped up into a horizontal 
pipe, from which branches are led over sets of condenser coils ; the 
water overflows and is circulated over the tubes as before mentioned. 
It is then collected in the lower tank, where it finds an outlet to 
the suction of the circulating pump, and is used again. The head 
of water in the cast iron collecting tank is maintained at a constant 
level by means of a hall-cock. The air and circulating pumps are 
shown in this case directly under the condenser. Figs. 33 
and 34 show another installation of the Ledward type, which is 
working at the Chapel-street Station of the Kensington and 
Knightsbridge Electric Light Company. This consists of two bays 
of corrugated tubes, The exhaust main passes between the bays 
and branches to right and left connecting each coil. The con- 
densed steam passes into the return pipe, and is collected in a drain 
box and thence by a pipe leading from the lower part of the box 
to the hotwell. From the upper part of this box pipes are taken 
into a common main leading tothe air pump. Each bayis supplied 
with a main circulating water delivery connected directly with the 
circulating pump ; from this main distributing pipes are led over 
each coil, This condenser is at present working with engines using 
a total of 20,000 1b. of steam per hour, and maintains a vacuum of 
23in. to 27in., depending on the temperature of the circulating 
water. The amount of water circulated is from 20,000 to 
30,000 gallons per hour. The pipes of these condensers, shown in 
Fig. 18, are in 5ft. lengths by 5in. internal diameter. There 
are two lengths of pipe providing without the bends a total 
length of 10ft., this being the actual cooling surface. These pipes 
are jointed together with asbestos sheet soaked in boiled oil, which 
appears to make a suitable joint for this class of work. They can 
be easily removed for repair. The conductivity through these 
tubes is slow, therefore a considerable cooling surface is neces- 
sary. The condenser may stand upon girders with a cast 
or wrought iron tank below, generally about 2ft. deep, or 
sometimes over a brick sump finished inside with cement. Fans 
are not employed with these condensers. The evaporated water is 
carried away by the current of air blowing round the condenser. 
The amount of radiating surface allowed is about 1 square foot 
for every 1}1b. of steam to be condensed per hour, and each pipe 
5ft. long condenses about 40 1b. of steam or 2-horse power per hour, 
or 8lb. of steam condensed per hour per foot run of pipe. The 
ground or roof space required varies, but the maximum may be 
taken at about 36 square feet per 40-horse power, that is about 
0°9 square feet per horse-power per hour, 

A plant of 100-horse power would require about 90 square feet 
ground space ; a plant of 500-horse power would require about 
450 square feet ground space ; a plant of 1000-horse power would 
require about 900 square feet ground space. 

Some interesting results were obtained by experiments with a 
condenser of this type connected up to two Willans engines of 
350-horse power. The condenser was situated about 140ft. from 
the engine, and the total distance travelled by the exhaust steam 
from the engine to the air pump was 350ft., causing a difference of 
about gin. between the mercury gauge atthese two points. It was 
also found that these engines could be run and maintained at full 
vacuum with a load of 100-horse power without the use of any cool- 
ing water. A similar condenser, Figs. 35 and 36, is in use 
with cast iron tubes, which are plain with the exception of a thin 
fin cast on the under side to collect the water for distribution upon 
the lower tubes. The circulation of steam in this condenser is 
exactly the same as in the preceding example. Sections may be 
easily added to this and other types of horizontal condensers, The 
distribution of water over the tubes may be carried out by any of 
the methods shown in Figs, 1 to 27. Some time ago a condenser of 
this type was erected, in connection with a mining plant, above the 
ground level to condense steam from the colliery engines, one 
engine working in the mine about 100ft. below the level of the 
= and this arrangement is still working very satisfac- 
torily. 

A Fraser condenser of the horizontal wrought iron tube type, for 
dealing with 40,000 lb. of steam per hour, Figs. 37 and 38, 
has been erected at the generating station of the Waterloo and City 
Electric Railway. This is arranged in two bays right and left 
of the main exhaust pipe, and in each bay a set of sections are 





arranged vertically above one another, each bay being complete 
with distributing tanks and pipes. From the vertical continuation 
B of the main exhaust pipe two branches, V, and Vo, are connected 
through valves to each set of the upperand lowersections, sothatone- 
half of the condenser may be sbutoffif required. At the termination 
of the vertical continuation B an automatic exhaust valve is shown, 
The valve may be kept open for any length of time by means of the 
lever and cord, to allow an examination on made without 
interfering with the running of the engine. he branches V, 
and V., pass between the bays, and outlet pipes are taken to each 
section, The inlet and outlet pipes are so arranged and jointed 
that any single one can be removed with only a few minutes’ 
stoppage, or the whole section to which it is connected may be 
completely blanked off. The steam on entering the chamber 
through the inlet pipes, first passes through ten tubes, arranged in 
two rows with five in each row; it next returns through a double tier 
comprising eight tubes, returning again through the same number, 
and finally to the air pumps through six tubes, The tubes are 3in. 
diameter and about 18ft. long, and are of galvanised wrought 
iron. The outlet pipes JJ are arranged in a similar manner to the 
steam inlet pipes before described. The water-distributing tanks 
RRare shown above the maininlet pipes with perforated distributing 
pipes leading from them to immediately above each tier of condenser 
pipes. A separate pipe from the circulating pump is led into each 
tank. These circulating pump discharge pipes have valves fitted so 
that the circulating water may be shut off from either tank. 
Underneath the whole apparatus are shown water-collecting tanks 
and four fans. These are driven from the under side by a continuous 
rope working from a pulley on a shaft of an electric motor. 
Tooth bevel gearing has been tried for this purpose, but has not 
proved satisfactory with the speeds at which the motor shaft is 
run. These fans are 5ft. 6in. diameter, and run at about 300 
revolutions per minute, the distributed water being prevented 
from falling on the blades by the U troughs indicated. The 
condenser is situate about 100ft. to 120ft. from the engines and 
about 150ft. from the air Lp © measured along the line of piping. 
The ground space occupied by this condenser is one 1 square foot per 
5-horse power. The automatic valve mentioned and shown in 
Fig. 55 consists of a cast iron body, with a cast iron valve having 
a fibre seat. The chamber above the valve seat is of sufficient depth 
to prevent the steam from spreading when issuing from it, also to 
hold a sufficient quantity of water to effectually seal and prevent any 
air leakage. Should any loss of water occur through leakage, a 
small supply pipe may be led into this chamber. In the vertical 
brass tube rectangular type of Fraser condenser four pairs of 
rectangular chambers are connected by vertical brass tubes, about 
ljin. in diameter, jointed in the method before described. Around 
the top steam chambers are tanks through which the tubes pass, 
leaving a small annular space through which the cooling water 
flows down the condensing tubes to the water tank below. On 
each of these tubes is placed a set of the brass cups shown in 
Fig. 3. The steam enters at the top through the main exhaust 
pipe, from which branches are taken to the four upper chambers 
through the controlling valves shown. Outlet pipes are taken from 
each of the lower chambers into the main pipe with controlling 
valves and then direct to the air pumps. A long air cooler is used, 
and simply deals with the hot air from the top steam chambers, 
This apparatus is capable of dealing with about 600-horse power. 

The Fraser circular condenser, Fig. 40, has concentric rings 
of tubes jointed to top and bottom boxes with a set of special 
cups on each tube, The steam enters by two inlets at the bottom 
chamber, and passes up and down the tubes by means of division 
plates, and finaliy to the hotwell through the pipes B. The air 
pump is connected to the top, and the other connections are shown. 
Inside each tube is a spiral distributor. The fan is 5ft. diameter, 
running at 400 revolutions per minute. 

A view of the circular Theisen evaporative condenser, which 
appears to have been the pioneer of the vertical brass tube condensers 
working with fans in this country, is shown in Fig. 41. It 
consists of two chambers connected by vertical brass tubes 
arranged in rows of three, around which wires are lapped 
helically, Fig. 1. Immediately below the top steam chamber is 
a water tank through which the tubes pass, and another water 
tank is fitted below to collect the distributing water. The bottom 
water tank was originally arranged below, and the tubes in this 
case were not submerged, but in later designs the tubes are com- 
pletely covered. The steam is taken in at the bottom, and out at 
the bottom directly to the hotwell. The pipe to the air pump is 
taken from the top of the condenser, and the air pump then deals 
with air only, which is cooled before reaching the air pump. The 
fan or air propeller passes air at right angles to the tubes, By the 
use of this fan it 1s claimed that the condensation of steam is 
increased 50 per cent. The fan is run at a low speed, about eighty 
revolutions per minute, a greater speed than this having been 
found to disturb the circulating water on the tube surface. 

In connection with these condensers a supplementary condenser, 
Fig. 42, is sometimes used. It consists of a cast iron or steel 
vessel filled with brass tubes. Any uncondensed steam or admixed 
air from the main condenser passes in at the top and down the 
tubes as in an ordinary surface condenser. Fresh cold water, 
which is used to make up the loss by evaporation in the main 
condenser, is passed through this cooler and then delivered with 
the other circulating water over the tubes, thus making the final 
temperature in the condenser lower than it otherwise would have 
been. It will be seen that in the main condenser the hot con- 
densed steam is always in contact with the hottest circulating 
water, and that the hot air leading to the air pump is exposed to 
the lower temperature of the water passing through the supple- 
mentary condenser. The steam as it: is condensed naturally falls, 
and the circulating water starting at the top gravitates to the 
bottom, where its temperature occasionally rises so high as to 
cause a subsequent loss of vacuum. Below is given a table show- 
ing the temperatures of the steam at various pressures below tho 
atmosphere. 


Vacuum in inches Temperature, 
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A Theisen condenser without a fan is shown in Fig. 43, in which 
an upward current of air is induced by means of the iron chimney 
at the top of the casing surrounding the condenser. These con- 
densers are also made in the rectangular form, the tubes being 
lapped with special fabric. Messrs. D. Stewart and Co., of 
Glasgow, makers of the Theisen condenser, in compiling Table I. 
have taken 301b. of steam per indicated horse-power. 








TABLE I, 

HP... .. .. .. .. 75} 100; 150/ 200| 300] 400] 500 
Water condensed per 

hour .. + «+ «. 2250 | 3000 | 4500 | 6000 | 9000 | 12,000 |15,000 
Space required in sq. ft 40 40 56 72 72 110 | 110 
Height in feet.. .. .. 10 ll 12 12 12 13 | 14 
Condensing water in } | 

gallons per hour ..| 830 450 675 | 900 | 1360 | 1800 | 2220 
Tctal H.P. required .. 2 3 4 5 | 6 8 | 10 








A minimum of one square foot of tube surface per 8 lb. of 
steam condensed per hour is generally provided. In the supple- 
mentary condenser it is usual to allow one square foot of surface 
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Erected about 1872 in Lambeth. 
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Distributing Trough, see Fige. +9 and 50. 
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Automatic Fahaust Valve, see Fig. 38, Plate 7. 
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Rubber Joint, see Figs. £9 and 50. 
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For Details see Plate 3 Pigs 2 & 25 
also Plate 13 Figs 51 to 5 } 
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am per hour. A Theisen condensing plant at | 
for 80 1b. rte pt with 3000-horse power. It consists of four | 
‘ular condensers. There are altogether eleven separate engines 
= thirty-one cylinders, one engine of 200 indicated horse-power, 
= 260ft. from the condenser, and 130ft. from the air pump. 
bent centrifugal pump supplies the circulating water. A 
A isi. his pump and fans, of which 


present wor 


yower engine drives t 


16-horse | wer is required for the air pump, which is 16in. x 


15-horse po 
léin. x 100 
total engine wer. 


The Wright condenser is of the vertical type and resembles 


method of 
tubes, A 


connecte' 


revolutions, this being juet over 1 per cent. of the 


connection made from it to the circulating pump, a delivery pipe 
being carried up to the level of the top water-distributing tanks, 
when branches are led over into each tank, the water 
ing through annular spaces in the tank bottom down the tubes 
| and wire netting. Hereit is collected in the lower receiving tanks, 
and passes through branches into a discharge main to 
circulating water supply tank. The fan of 5ft. 
placed directly under the condenser, but in a plant now being 
erected at Hastings it is placed at the top, the shaft passing down 


through the condenser being driven by an electric motor. 


Kirka ldy Heoriwntal Wrought -iron -tube Type 
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“Tas Excincer” 


~ diameter, Around these tubes is placed the dis- | 
p see e netting, Fig. 1. One such section would contain 


P 
valve is reached, a swan-neck bend is led into the main inlet 
Hee, from which four branches are taken, one to each upper 
poms ps chamber. The steam passes into the condensing tubes 
til the ass up and down —— interposition of division plates 
oppo, 1 "er Steam chamber and the condense main at the 
a lower corner are reached, a connection from each steam 
a he being made to the condense main. In these division 
tne S wy are made to allow the condensed steam to drain to 
“4 reset While the uncondensed steam passes up again through 
a ubes, This main may be taken direct to the air pump or 
thi, = through the cooler shown. Connection is also made to 
b oo er from the top of the condenser to take away the hot 
. sb - reducing the final temperature in the condenser and so 
pe folly ing re-evaporation. The water circulation is carried out 

Ows: A supply tank is fixed at any convenient position and 





Diagrams of Forced and Induced Aur Qreutlation. 





Leading water over tubes.—Some difficulty has been experienced 
reviously described, the chief difference being in the with the vertical type of condenser in getting the water to start 
om distribution of water over the surface of the | evenly down the tubes. 
Wright condenser suitable for about 500-horse 
er consists of four upper and four lower rectangular 
si chambers. Each pair of chambers—one_ section—are 
— d together by sixty brass tubes about 15ft. long by | not get through at all. 


An early method was to countersink the 
bottom of the water tank Fig. 44. It was found that the 
formed by the countersink soon became filled with solid matter 
that came over with the circulating water, so that the water could 
The countersink was then reversed, Fig. 
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the lower opposite corner by a similar pipe, which is connected to 
the air pump. A tank is fixed underneath to catch the circulating 
water. The ends of the tubes pass through the cast iron tube 
boxes, and each is jointed inside by means of an ordinary gland 
with a rubber joiut and two bolts, as shown in Figs. 53 and 54. An 
enlarged view of the distributing trough is also shown in Figs. 51 


and 52. The 





‘Ss are 


ted up to a beam engine of the 
Watt type, indicating about 150-horse power. The air and circu- 


lating pumps are worked from the beam. 


A similar condenser is shown in 


s. 56 and 57. This type is 


manufactured by Messrs. John Kirkal a and is principally in use 


abroad. It consists, as usual, of two end 
wrought iron tubes are expanded. The ends of the-e boxes have 
small gland-shaped covers opposite the end of each tube, to 
facilitate the expanding and examination of the joint. The water 
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distribution is carried out by means of a triangular V-shaped trough 
with holes drilled through the bottom. This cond is suitabl 
Vertical cast-cron - lube Type. 
Fig. 59. 
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Fig 60. Results 

















obtained from above Condensers. 
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EVAPORATIVE CONDENSERS 


45, This was a marked improvement. 
the water is raised above the bottom of the tank by means of a 
1 Square feet of cooling surface, while seven sections are | lip shown in Fig. 46, thus holding any obstruction on the bottom 
4 owed for about 1000 indicated horse-power. The main exhaust | of the tank. A later arrangement is shown in F 


the tank, Fig. 48, 


An evaporative condenser of the horizontal type, which was 
erected by Sir Frederick Bramwell twenty-six years ago in Belve- 
dere-road, London, is still at work producing a satisfactory vacuum. 
It is illustrated in Figs. 49 and 50, and consists of eight sections, 
each containing thirty-two wrought iron tubes, each lin. diameter 
internally. The sections are divided into two ce upper and 
lower, each having its own distributing trough. ese 
supplied with water from the overhead tank shown, from which 
bends are led turning over into each trough. The exhaust steam 
enters at the top on the right, passing into each section through 
the flanged branches shown ; the condensed steam is drawn off at 


In the Wright condenser 


: c ig. 47, in which a 
7 rises vertically with a relief valve on the top. Before this | brass bush is driven into the bottom of a pete oth distributing 
- tank. But the tubes cannot always be depended on to keep a per- 
fectly central position in relation to the holes in the tank. To 
remedy this a substantial conical cup was placed immediately below 


troughs are 





Fig 73. 

























































B 
The vertical pipes are 4in. diameter. 
fixed above the vertical pipes, and immediately above each pipe the 
trough is perforated by a hole which allows the water to fall 
directly on the centre of the bend, the water i 
whole length of the pipe to the collecting tank F. 
pipe from the circulating pump is shown at E. The whole apparatus 
is supported above the cast iron tank F. The vertical pipes are 
about ;{,in. and the larger pipes jin. to gin. thick. In connection 
with the above condenser some valuable experiments were made 
by Mr. Michael Longridge in his report.* 


pes connected at the top by 
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/ Engunes 


for condensing 2000 lb. of steam per hour, 
total length 12ft., and its width 5ft. Such condensers weigh about 
1 cwt. per 30 lb. of steam condensed. 

A cast iron condenser of the vertical 
sists of two rows of vertical pi 


Aw and. 


Circulating 





Swam Enc. 


Its height is 10ft., its 


, Figs. 58 and 59, con- 


S leading out of two horizontal 


nds. 


A is the exhaust main, and 


the air pump suction pipe for drawing off the condensed steam. 


A cast iron trough D is 


down the 
e delivery 











* The Engine, Boiler, and Employers’ Liability Insurance Company, 
chief engineer's report for 1892. 





























450 


THE ENGINEER 








May 5, 1899 
—_, 








Table 2, with Fig. 60, are taken from this report, showing the 
temperature of the circulating water and circulating pump dis- 
charge, with the number of pounds of circulating water per hour. 
This condenser was made by Messrs. Cooper and Greig, Dundee. 
The conditions were unfavourable, owing to damp weather and the 
position of the overflow tanks. The pipes were coated with a thin 
scale outside, but were clean within. It will be seen in line seven 
of the table that 800 lb. of steam are condensed per hour, and also 
that the make up water on line ten was 600]b. per hour. This 
works out to } lb. of water being evaporated per pound of steam 
condensed, 

Ip a paper read by Mr. Row,} some interesting experiments 
were described showing the value of air currents directed upon 
vertical tubes with water passing over them. Figs. 61 and 62 
represent the experimental apparatus used. The plain tube test 


TABLE II, 


18th Sep. 








1 Date os +. 12th Sep. 
2 | Weather ‘ Wet Fine 
3 | Barometer, in. aes: eS bois 29°8 29°5 
4 Temperature of air, Fah... .. .. .. : 60 
5 | External surface of condenser, sq ft... 272 272 
6 | Duration of trial,min. .. .. .. .. 99 115 
7 | Weight of steam condensed, Ib. .. 800 800 
8 | Boiler pressure per square inch,Ib. .. .. 60 60 
® Weight of water in circulation about, Ib. .. 1,830 1,830 
10 | Weight of fresh water added, lb... ..  .. 600 €40 
11 | Weight of water lifted by circulating pump, 

Ib Sa Mel sal oh ce ah ue we. ont Repeee ? 
12 | Vacuum in condenser, per gauge, in... .. 23°36 24°1 
13 | Initial temperature of circulating water i 

trough D, Fah. a ae ee ee 117°5 113°9 
14 | Final temperature of circulating water 

falling into tank F, Fah. .. .. .. .. 128°4 125 
15 Temperature of supplementary fresh water 

from town main, Fah... .. .. .. .. 58 58 
16 Temperature of water in hotwell, Fah. 136°5 131 
17 Weight of steam-condensed per minute, lb. 8-08 6°95 
18 | Weight of circulating water delivered into 

trough D*per minute, lb. .. .. .. .. 113°1 — 
19 | Weight of ‘supplementary fresh water 

poured into tank F per minute, Ib... .. 6°06 OT 
20 External surface of condenser per pound 

of steam condensed per minute, sq. ft... 33°7 39°1 
21 Volume displaced by air pump bucket 

per minute (up-strokes only) per pound 

of steam condensed per minute, cu. ft... 2°5 2°9 
22 V.lume displaced by bucket of circulatin 

pump (up-strokes only), &e , cu. ft os 0°31 0 36 





was conducted with a tube shown in Fig. 61 before being indented. 
The steam was admitted into the tube at the valve A, the con- 
densation water dropping into the receiver B, the vacuum being 
induced by the ejector C, while the condensation water was drawn 
at stated periods from the.cock D. The cooling water was raised 
by pumping and allowed to trickle in a thin film from the pan F ; 
the water not evaborated fell into the receivers G and G, and was 
re-pumped. The test, shown in Fig. 61, was conducted in a pre- 
cisely similar way, with the addition of the casing H, through 
which an air current was induced by an ejector in branch J. The 
plain tube in No. 1 test was 16ft. long, l4in. internal diameter, 
and 16 standard wire gauge thick. This was afterwards indented 
for tests 2 and 3, when it measured 14ft. 5jin. long. To total con- 
densing surface exposed to the atmosphere was 8 square feet, in- 
cluding the surface in the pan G and receiver B. Table 3 shows 
the results of the above tests. 





TaBLe III. 
No. 3. 
No. 1. No. 2. Indented 
Plain tube | Indented tube and 
Description of test. and tube and condensing 
condensing | condensing water 


water only.,water only. assist’d with 
air current. 





ae Re tee Commencement 30.45 12.0 3.0 
Time, one hour Finish 11.45 1.0 4.0 
Temperature in receivers, G and 

NP, Mae ee Vee . deg. Fah. 133 120 115 
Quantity of condensation . Ib 20°62 59°69 68°4 
Temperature of atmosphere 

dey. Fah. ai ae Sa 65 70 4 
Vacuum... . Ib. 10 10 10 
Temperature of condensation at 

Ds, ee deg. Fah. 154 155 153 
Quantity evaporated - Te 10°62 27°0 50 
Evaporation ) 0°51 0°68 o-7s 


Condensation f ** 


On the basis of Mr. Row’s tests with air current, deducting 25 
per cent. of the results obtained under experiment, and taking the 
condensing efficiency of indented copper as equalling 61b, an hour 
per square foot of surface, it is possible for an evaporative con- 
denser for 200-horse power, allowing 201b. of steam per 1-horse 
power, to be enclosed in a casing 3ft. 6in. square, standing 12ft. 
high. With reference to the foregoing single-tube experiments, 
the air current was induced to pass the surface of the tube in a 
way that is not obtained in present practice. The fan, if placed 
at right angles to the tubes at the bottom, as shown in Fig. 72, at 
B, would force the air against the opposite casing, almost entirely 
destroying the nature of the air current, after which it would have 
to find its way at any angle past the tubes. It is very doubtful 
whether a condenser of the size given above would be capable 
of dealing with 200-horse power. Two views of a Row evaporative 
condenser with fan are shown in Figs. 63 and 64. 

The efficiency, arrangement, and design of fans as applied to evapora- 
tive condensers.—\t has been shown by experiment that, by the use 
of a current of air passing over the surface of a tube upon which 
water is running, the efficiency can be increased from 40 to 50 per 
cent. Taking full advantage of this 50 per cent. reduction in 
surface, an evaporative condenser of the vertical brass tube type 
should not require more surface than an ordinary surface condenser, 
that is, about two square feet per indicated horse-power, though 
satisfactory results have not yet been obtained on these lines. 
Various arrangements of fans are shown. Fig. 65 represents a 
tube with a small fan at the lower end, the tube being exposed to 
the atmosphere. This tube might be enclosed, as in Figs. 66 or 67, 
without great loss of efficiency. These three arrangements would 
ae that probably a freezing action would take place near the 
tube due to the rapid evaporation of water caused by the air 
current, Fig. 68 shows a fan working in the centre of a circular 
condenser with concentric rings of tubes, The fan may be arranged 
at the top of the condenser as in Fig. 69, but such an arrange- 
ment would have little, if any, advantage over the former method 
shown in Fig.-68. A fan fixed directly under rectangular boxes, 
as shown in Fig. 70, is not so good as the fan placed as in Fig. 638. 
A still inferior method is that in Fig. 71, in which the fan is 
arranged as shown below rectangular boxes. The fan in Fig. 72 
at B is also very inefficient, while the design at A is not to be 
commended at all. The type of condenser in most cases governs 
the arrangement of the fan. The efficiency of the fan itself is 
not here considered so much as its steam condensing value. The 
examples given in Figs. 65, 66, and 67 are merely theoretical. 





These various arrangements are working in one or the other of 
nearly all vertical type condensers, and the efficiency of the appa- 
ratus is to a certain extent increased thereby in all cases. It is not 
advisable to use a fan at all in horizontal condensers, and this type 
should really be designed with sufficient surface to do without 
their use. In the horizontal wrought iron tube condenser each 
square foot of surface should condense from 21b. to 4 lb. of steam 
per hour, that is, about 8 square feet per indicated horse-power. 
The value of a fan as increasing the hourly condensation under 
existing circumstances, when working with vertical type con- 
densers, cannot be taken at more than 20 per cent., and very often 
this amount is reduced to 10 per cent, or 5 per cent., or even 
lower. Where condensers are not designed to take the maximum 
load, fans are sometimes used to carry the engines over the 
maximum load. The style of fan that appears to find most favour 
for this class of work is one with blades such as could be laid on 
the surface of the cone, the backs being radially straight. The 
faces delivering the air are concave with convex backs. The 
blades are set at an angle in the usual manner, Water should not 
be allowed to fall on the fan blades. The power required to 
drive the fans varies from 1 to 2 per cent., or sometimes more, of 
total engine power. 
Conditions governing design, arrangement, and maintenance of 
evaporative condensiny plants.—It is very important that ample 
means should be allowed for cleaning, especially upon the outside 
surface of the tubes, One square foot of tube surface would eva- 
porate half a gallon of water per bour, so that if the water is only 
moderately hard the amount of deposit in a year would be con- 
siderable. The circulating water itself should be kept clean. One 
method of removing very hard scale from the tubes resembles that 
used in the case of feed-water heaters, namely, to stop the water 
in circulation, and to pass steam into the condenser, when the 
difference of expansion between the tube and the scale causes the 
latter to crack ; it can then, as a rule, be easily removed by hand. 
The exhaust pipe may enter either at the top or bottom of the 
condenser. This pipe is generally made of mild steel plate ,‘;in. 
to Lge thick, with substantial faced flanges riveted to each end ; 
and pipes 18in. to 24in. diameter are often erected in complete 
lengths 40ft. to 50ft. long. They should, if possible, have a fall 
towards the condenser; but if circumstances do not permit of 
this, they can be so arranged as to drain back into a chamber at 
the lowest point in the run, from which a pipe is led to the air 
pump. The outlet pipe from the bottom of the condenser is led 
with a fall direct to air ppmp. Where the condenser is about 
29ft. or 30ft. above the hotwell, this run of pipe may be dispensed 
with. The condensed water then drains through a pipe directly 
into the hotwell. The air pump then deals with the air from the 
top of the condenser only, from which a much smaller pipe is led 
to the air pump. Between the condenser and the air pump a 
cooler is fixed, into which a spray of water is admitted, as in an 
ordinary jet condenser, thus reducing the final temperature of 
the air. 
Jointing and testing. —All joints should be machined, and made 
even more carefully than steam joints. The joint may be made 
with rubber insertion, asbestos, or asbestos soaked in boiled oil. 
When the whole of the pipe work and condenser is erected, it 
should be tested under water pressure, the pressure from a water 
main being usually sufficient for this. On the occasion of starting 
a certaincondenser it was found that the vacuum could not be main- 
tained. Examination was made of al! the joints, and a few notice- 
able leaks were stopped ; but still it was very far from being tight, 
and continued to give trouble. At last it was decided to test the 
whole apparatus under water pressure, when the leaks were soon 
detected and made good, with the result that the required vacuum 
was obtained. Another case in which air leakage caused trouble 
was when the feed pumps were abnormally large for the boilers 
they were feeding, and pumped a considerable amount of air along 
with the water. It is desirable to place the condenser as near the 
engines as possible, to save cost of pipes, bends, &c., and also to 
reduce the risk of leakage. Condensers are working satisfactorily 
at a distance from the engine of 100ft. to 120ft., and in some cases 
even more. The horizontal type should be exposed as much as 
possible, the best place being upon the roof. Care should also be 
taken, especially in the plain tube or wrought iron horizontal type, 
to shield the tubes from the direct action of the wind, which the 
author has observed to sweep a portion of the nest of tubes quite 
devoid of circulating water. Vertical condensers with fans and 
without casing are invariably placed in the open. The practice of 
connecting several large engines up to one condenser should be 
discouraged, but where the engines are small they may be con- 
nected into one exhaust main with controlling valves to shut off 
each as required. Where the engine-room is being extended or 
newly built, the roof should be flat and made water-tight, and in 
one or two places sloped to a gully, covered by a wire grating. 
connections are made from these gullies to the circulating pump. 
The condenser is built upon girders, and the circulating water, 
after passing over the tubes, should be allowed a fall of 3ft. or 4ft. 
before it reaches the roof, This is a very effective means of lower- 
ing the temperature of the ries, Page si or a wrought or cast 
iron tank of ample area, and about 2ft. deep, may be placed under 
the condenser. The arrangement of piping is shown in Figs, 73 
and 74. Duplicate plants are not required with a condenser, the 
steam being exhausted into the atmosphere while any slight repair 
is made good. 
The average cost of evaporative installations is about 20s, 
per l-horse power, exclusive of the cost of air and circulating 
pumps and connections. When compared with jet condensers the 
cost is no doubt greater, but including reservoir construction and 
cooling apparatus the evaporative condenser is more economical, 
Some judgment must be used when selecting a condenser for any 
particular purpose. When ample room and good foundations are 
at hand, and the condenser has to be worked under rough con- 
ditions, the cast iron type is more suitable and cheaper than other 
types. The horizontal condenser, fitted with wrought iron or 
copper tubes, is far more efficient, weight for weight, and occupies 
much less room than the cast iron condenser. he scale can be 
more easily removed from the plain tube than from cast iron tubes, 
Greater ‘success has been obtained with a distribution of water 
over the tubes in the horizontal type than with the vertical type, 
and when space permits the former is recommended, 
The vertical brass tube type with fan is adopted when space is 
very limited. Condensers of this kind do not at present give 
those results which were expected, too much value having been 
placed upon the fans ; but even if ample cooling surface is allowed 
the author considers that no difficulty whatever should be experi- 
enced with them. 
Circulating pumps.—Various kinds of pumps are used, but that 
which seems to find most favour for this class of work is the 
ordinary centrifugal pump. 
Air pumps.—It is very important that an efficient air pump 
should be used. The size as designed for an ordinary surface con- 
denser would be generally suitable for an evaporative condenser of 
the same capacity. Various designs are applied, including the 
ordinary marine air pumps with three sets of valves, the single 
valve pump, as on the Edwards system, and displacement pumps 
similar to those used with jet condensers. In some cases three 
barrels are arranged in a line, and are driven by a three-throw 
crank, coupled directly to an electric motor running from 100 to 
200 revolutions per minute. The same design of pump is some- 
times driven by a high-speed motor running at 1000 to 1200 
revolutions per minute, connection being made to the pump shaft 
by a worm and worm-wheel running in a bath of oil, and giving a 
reduction in the speed to 100 or 120 revolutions on the pump 
shaft. The author has only been able to deal with the important 
subject of air pumps in a very brief manner ; cooling towers and 
reservoirs have been purposely omitted. Throughout the paper 
20 lb. steam per hour has been taken as the amount required to 


AMERICAN NOTES. 


(From our own Correspondent.) 


New York, Apri 
THOsE who are interested in financial wha te 
oe general age on this eo the Atlantic 
itions pretty clear resented in the weekly ¢ 
and the small “ae tiuees resulting. The Anan 
week Apri! 8th amounted to 1,553,000,000. dols. or 258,000,099 
dols, per day against 111,000,000 a day in 1898, The figures t 
date show that the banks of New York, without an increase f 
currency, have more than doubled their volume of exchange ; th 
banks throughout the country have similarly increased their ¢ : 
changes one-half. - 
The iron business is quiet ; manufacturers are unab| 
large orders. New business is coming in all the time, 
new order has to take its ayes at the end of the line, 
— of pig iron, which ten years ago was 22, 
68,890 tons for the fiscal year ending June, 1897. The exports 
ad the ae _— months, estimated, are close to 300,000 tons 
uring this time the average price of pig exported has f f 
17:66 dols. to 10°24 dols. a ee 
Furnace production is now expanding, and there is nothing to 
revent it reaching 300,000 tons per week when all the old 
urnaces blow in that can at current prices, and all the buildin 
and projected furnaces are built. Those who are watching the 
coming needs feel keenly the necessity of prompt action in furnish. 
So pee. 
he rolling mill interests have entered vigorously upon expansion 

but it will be some time before an impression can be made, 
The great demand for bar iron noted for months does not abate 
New and urgent customers are appearing every day, and prices 
are hardening in consequence. The greatest activity prevails jn 
Western Pennsylvania. Peace prevails in the Lake ore regions 
The cost of coal remains low, while coke has not advanced under 
the exceptional demand which a production of 180,000 tons per 
week does not satisfy. 
The wire industry is very active, and the merchant steel makers 
have orders which in some cases they have been permitted to run 
to the close of the year. Consumers are trembling lest another 
advancing tendency sets in, and there is much uncertainty as to 
what are safe prices to quote on incoming work. 
The iron trade is well harnessed with trusts or combinations, and 
the next thing will be to keep the trace chains from snapping, 
There is great activity in copper mining all over the West, 
(mmense deposits of zinc ores are being developed in Missouri and 
Kansas. Stimulating accounts of valuable mining developments 
come from Mexico, and there is great activity among mining 
machinery interests, 


in 
have con. 


€ to take 
but each 
4 The @x- 
965 tons, was 








ENGINEERING NOTES FROM SOUTH AFRICA, 
(From our own Correspondent.) 


Ir so far coal-mining in South Africa has been «juite with. 
out danger from gas it will have to be reckoned with in 
future. A heavy explosion occurred the other day in a 
coal mine in Natal, and the working of the Springs Colliery in 
the Transvaal has had to be abandoned owing to an underground 
fire. It is satisfactory to note that highly encouraging reports are 
received of the prospects of the coal deposits of the West Wit- 
watersrand. A company is about to be formed for starting a 
service of steam colliers with Natal coal along the South African 


coast. 

One of the most interesting exhibits at the Grahamstown Exhi- 
bition was the first locomotive which ever ran in this country, 
Although there are now some thousands of miles of line open 
in South Africa, this engine is under thirty years old. 

East London is considering the adoption of electric traction for 
its tram service. At Durban it has wens practically decided to 
substitute the overhead trolley system for the present horse trams, 

The rails of the railway from Pretoria to Pietersburg have now 
been laid to the latter place, and the line will be opened on 
May 17th. The new railway in Cape Colony from Ashton to 
Swellendam is also completed. New lines are projected in 
Rhodesia, in addition to the widening of the existing Beira rail- 
way, and the extension of the Bulawayo line northwards. 

Ten new machine guns, supplied by Meesrs. Vickers, Sons, 
and Maxim, Limited, were tested by the Transvaal officials yester- 
day before the Swazia chief Bunu. The trials were very satis- 
factory, and completely astonished the native potentate. The 
Transvaal Government has gone to England for these guns, in 
place of France, where it has placed most of its other orders for 
artillery. 

It is satisfactory, from an engineering point of view, to note 
that the Board of Agriculture in the Orange Free State has 
reported in favour of an Irrigation Conference with the neigh- 
bouring States, and that the other proposals of this body include 
the establishment by Government of cool storage chambers. The 
Volksraad has empowered the Government to erect cold storage 
chambers along the railway at a cost not exceeding £2000 each, and 
has also asked the Railway Department for estimates for refrigera- 
a oy 

e Cable Company is suing the Capetown Tramway Vompany 
for £50,000 damages, alleged to have been caused by leakage 
from the tramway wires. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

For nine or ten years must finished iron and steel masters go back 

in memory before they can recall a period of trade revival of 80 

satisfactory a character as the present one. In cases where all 

requirements have not been satisfied at the recent quarterly meet- 
ings, consumers appear to be anxious to place orders for materials 
as soon as they can, in case of having to give higher prices if they 
delay. Some of the black sheet mills are starting earlier in the 
week than previously. Singles are £7 7s. 6d.; doubles, £7 10s. to 
£7 15s,.; and trebles, £8 7s. 6d. Galvanised corrugated sheets are 
£12 to £12 10s.\for 24 gauge f.o.b, Liverpool, but even this does not 
leave much profit considering the high prices at which spelterstands. 

Marked bars are firm at the recently fixed rate of £8 10s. as the 

basis price, with the customary extras for one or two leading 

brands, the second quality of the list houses being £8. ? 

Considerable Government contracts are shortly expected in the 
district, which will probably absorb a large quantity of this class of 
iron. Merchant bars are quoted £7 to £7 5s., with £7 10s. in a few 
exceptional cuses. North Staffordshire unmarked bars are at 
about the same figures, South Staffordshire common bars are 
£6 15s. to £7, and in some cases makers can already see their 
way well through the present quarter. There is a good call for 

best rivet iron at £8 10s., and also for hoops at £7 to £7 08.5 

whilst gas strip moves moderately at £6 lds, 1 
The large quantity of bridge and roofing and other structura 

work now in hand in the Midland Counties and elsewhere "7 

occasioning great demand for steel. Bessemer basic ere “ 

angles are quoted £7 5s. to £7 10s.; plates, £8 to £8 10s.; ee 

engineering bars, £7 5s. to £7 10s. Blooms and billets are quo 

£5 to £5 5s.; and Siemens ditto, £55s,to £5 10s, or 
The influence of the Northern iron markets is being reonigere ° y 

felt in this district, the maintenance of Midland prices at 4 

recent high prices being considerably helped by the stringency a 

Glasgow and Middlesbrough. The consumption of foundry irons 

in this part of the kingdom is much larger than for many i 

past, engineers and ironfounders being very busy, and having larg’ 








t Manchester Association of Engineers, “Transactions ” 1897, page 57. 





develop the indicated horse-power. 
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i which require more abundant supplies of ma- 
contracts in, hand , Staffordshire cinder forge is 503. to 52s. 6d., 
-, éd. more for foundry ; part-mines are 57s. 6d. to 60s. for 
ac 4 60s. to 67s. 6d. foundry. For ordinary hot air all-mine 
forges 45s is asked ; and for best, 733. to 75s.; whilst cold blast is 
60s. to Oe it ] Midland descriptions of pig iron are in large 


003. e 
quoted per prs S are scarce. Northamptonshire forge are 54s, 


_ mands rbyshire and Lancashire, 55s, to 57s.; and Nottingham- 
shire, OA rice of copper continues, Standard cash is quoted 


78 5 76 103., three months £76 2s. 6d. to £76 7s. 6d.; tough, 
£18. beat selected, £80 to £80 103.; and strong sheets, 
rH The stocks of copper in hand and in sight on April 30th 
o. 6,529 tons, compared with 28,497 tons on March 3lst, thus 
psn "a reduction of 1968 tons. The total deliveries for April 
— 073 tons, and the total supplies 16,105 tons. Meanwhile 
oie of metal has risen by about £7 per ton. Witb regard to 
the price Ot production, it is stated that this has risen by 10 per 
~~ since the opening of the year. Hence, with the high market 
notation the increased output, and the checked consumptive 
pa and the conclusion is natural that the market must, sooner or 
: va be prepared for a set-back. The vast amount of capital 
. gsary to maintain a monoply in copper renders corners in this 
pee asa rule, decidedly temporary. At the same time it has to 
cased that the enormous rise in copper prices is playing havoc 
with the leading industries of the Midlands. At Kynoch’s Limited 
batches of men have been discharged in hundreds at various times 
since the rise began, and now instead of between 3000 and 4000 
hands being engaged, as is sometimes the case, the number does 
not probably exceed 2000, and most of these are working a week on 
aud a week off. The Government are understood tohave decided not 
togive out any more orders for shells and cartridges whilst values 
continue so high ; and electrical engineering and electric fittings 
firms also find a slackening in new business coming to hand, like- 
wise on account of the fancy prices of copper. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester. —The ‘‘ booming” tendency of the market to which 
I made reference in my last week’s notes has since become still 
more pronounced, owing to the further rapid upward move in 
warrants, or the moment it is mainly a struggle between the 
speculative operators at Glasgow and in London, and at present 
the advantage is decidedly with the ‘‘ bulls,” Looked at from the 
purely speculative aspect of the situation, the question is whether 
the present sudden and abnormal rise in _— will before very 
long be followed by almost as sudden and complete a collapse. 
At the prices now being quoted, both consumers and merchants 
are holding aloof from buying, and it is only where purchases are 
a matter of absolute compulsion that business is being put through 
pending further developments, — A . 

Opinions, of course, vary considerably as to the immediate out- 
look, So far as the speculative situation is concerned, the course 
that prices may take will be entirely regulated by the strong 
operators who have now command of the market, and there are 
certainly fears that in the end the interests of legitimate trade 
may seriously suffer. It is, however, questioned in some quarters 
whether, in view of the shortness of supplies, the large require- 
ments for actual consumption do not of themselves, apart from 
speculation, justify, at any rate the prices that are just now ruling, 
whilst certainly the largely increased cost of production represented 
by the higher rates of wages, the advance in raw material and 
fuel, especially coke, absorbs to a very considerable extent the 
enhanced prices that makers and manufacturers are now getting. 
Asan illustration, [ may mention that the representative of one 
of the big iron-making companies, whose prices during the past 
fortnight have gone up 3s, to 4s. per ton, informed me that they 
were being compelled to pay a further advance of 3s. per ton for 
their coke, which represented an increased cost of 4s. per ton in the 
production of pig iron, and even at their present prices there was no 
very large margin of profit. There would, therefore, seem to be 
very little probability of any coming down, for the present at 
least, in the prices that makers and manufacturers are asking ; 
but there are not wanting some indications that the recent activity 
in trade is showing here and there a tendency to taper off, and 
the very decided slackening in shipbuilding must have an im- 
portant bearing upon the near future. 

With regard to the engineering industries, the strong upward 
movement in the price of material during the past furtnight is 
evidently, as pointed out last week, bringing forward new work in 
some increased quantity from quarters where orders had previously 
been held in abeyance ; but apart from this the position generally 
is much the same as reported for some time past, all Scomcion 
being fully — with work in hand to keep them well engaged 
over the remainder of the year. 

The Manchester iron market on Tuesday was well attended, but 
apart from merchants, who are compelled to cover sales, there was 
little or no disposition to follow the further advance in prices since 
last week, Users of pig iron rd this sudden and rapid upward 
move as purely speculative, and buy only in small quantities from 
hand to mouth for present requirements, whilst merchants have 
also held back from operating owing to the risk of re-selling at any 
profit upon current rates. The bulk of the inquiry, which, how- 
ever, has been pretty considerable, has consequently come from 
speculative dealers, who have had engagements they have been 
compelled to meet, with here and there small purchases from con- 
sumers to keep them going until the present excitement of the 
market has passed over. So far, however, as local and district 
brands are concerned, it is difficult to place orders of any 
weight, as most of the makers are practically out of the 
market. Lancashire makers are not offering at al!, but have 
booked small quantities of foundry at equal to 59s., less 24, Man- 
chester, The minimum basis prices for Lincolnshire have been 
raised 2s, per ton, but this simply comfirms previous actual selling 
rates, and in some cases makers are now asking a further advance 
of 1s, per ton. Delivered Manchester district foundry Lincoln- 
‘hire is now quoted 55s, 6d. to 56s, 6d. net. For Derbyshire it is 
difficult to get quotations, but 58s, to 59s. net represent about the 
average figures delivered here. Lincolnshire forge iron is now 
uoted for delivery Warrington 54s, 2d. to 55s, 2d. net. On Mid- 
dlesbrough there has been a further strong advance, and found 
qualities delivered by rail Manchester have been quoted at 63s, 4d, 
to 63s, 10d, net cash. Prices for Scotch iron have been so irregular, 
pie to the abnormal condition of the warrant markets, that no 
— quotations are obtainable, except that prices asked by sellers 
hepenged from 63s, 6d. up to 67s, and 88e., delivered Man- 
: — docks, with American pig iron quoted 58s, 6d. to 60s, net 


. Finished iron is in active demand, with a general hardening up 
'm prices, ‘The minimum basis for bars has not yet been officially 
raised from’ £7, this step being deferred owing to uncertainty with 
regard to reports coming from the United States, but local makers 
are declining to book except at £7 2s. 6d. to £7 5s., and sheets are 
by £8 5s. to £8 7s, 6d. The Hoop-makers’ Association, as one 
list, s of the cessation of American competition, have put up their 
as — ‘s. 6d. per ton, which places this material on a more 
Pa imate basis as compared with other descriptions of finished 
pe Random lengths are now — £7 12s. 6d., and special 
oo —_ £7 17s. 6d., delivered Manchester district, with 2s. 6d. 
pay shipment, Nut and bolt makers are hardening in their 
, - owing to the advance in finished iron, but have made no 
urti set Sa eee in list rates. 
i rade is without material change, but prices are strong, 
pa being quoted 72s, to 78s., less 24, for No. 3 foundry 
ro iy billets, £5 2s, 6d. to £5 5s. net cash ; and bars, £7 10s. 
ing trady and £7 17s, 6d. The quietening down in the shipbuild- 
® is checking any further upward move in plates ; and 


boiler-making qualities are readily obtainable at £8 11s. 3d. to 
£8 12s, 6d., although £8 153, is quoted in some instances, delivered 
in this district. 

In the metal market there has been a further advance in list 
rates for some descriptions of manufactured goods, brazed and 
seamless copper tubes having been put up 4d., and seamless brass 
tubes jd. per lb., delivered Manchester district ; the revised rates 
are as under:—Solid drawn brass boiler tubes, 9d.; solid drawn 
brass surface condenser tubes, 104d.; solid drawn copper tubes, 
-: “% brazed copper gas and steam tubes, 114d. per Ib. 

n the position generally throughout the coal trade no very 
material change can be reported. The slackening off in require- 
ments for house fire qualities referred to last week does not make 
itself at all appreciably felt, and collieries are still kept on full 
time, with the output in most cases moving away, only very small 
quantities so far going down into stock, and prices remain exceed- 
ingly firm at the full list rates. In some of the outside districts, 
Derbyshire especially, house coals are, however, beginning to 
hang, and this may bring about a pressure of supplies on the 
market here, which may possibly render the present full rates 
more difficult to maintain. 

Common round coals continue in brisk demand for forge, fur- 
nace, and general iron-making purposes, with a hardening tendency 
in prices. This, however, applies more particularly to forward 
contracts, which colliery proprietors are not at all anxious about 
entertaining ; but current rates are exceedingly firm, 9s. being 
readily got for good qualities of steam and forge coal at the pit. 
For shipment there is also a brisk inquiry, and although the ports 
on the Mersey are only very indirectty affected by the large 
shipments that are now being made from the East Coast to 
Belgium, whatever tendency it has is, of course, in the direction 
of hardening prices. For common steam coals, delivered at 
the Garston docks, 9s. 9d to 10s, is now the minimum quotation, 
and about 10s. 6d. delivered High Level, Liverpool, or Partington 
™— Ship Canal. 

ith regard to other descriptions of common coal, locomotive 
fuel contracts, as reported last week, are now practically settled on 
the basis of 8s. per ton at the pit mouth, which, although an 
advance of 2s, 3d. per ton over the prices of two years ago, ‘is still 
considerably below what collieries were getting when they were in 
a similar position with regard to the rate of wages now ruling, and 
which will be further enhanced in October by an additional 
advance of 24 per cent. To some extent the same remarks apply 
to gas coal. So far no contracts of any moment have been actually 
settled, but there is a general and definite understanding through- 
out the Lancashire coal trade, that on all tenders sent in there shall 
be a minimum advance of ls, 6d. r ton over the prices that 
were taken last year. This ell represent about 8s. 6d. 
for the common qualities, such as Wigan 4ft., and about 9s. 6d. to 
10s. for the best descriptions, such as screened Wigan Arley gas 
coal, but these prices would still be below what were being got in 
1890, when wages were on the same level as they will be towards 
the close of the year, when deliveries on account of gas coal con- 
tracts will be in full swing. 

For engine classes of fuel, the demand continues —— 
brisk, but the immediate outlook has been somewhat overclouded 
by the possibilities of a serious dispute in the Lancashire cotton 
trade, which would very largely interfere with requirements for 
this description of fuel ; a conditional compromise has, however, 
this week been arrived at which it is anticipated will be 
accepted by the employers and the workmen. Prices, so 
far as Lancashire collieries are concerned, are exceedingly firm, 
with a hardening tendency on forward contracts. In fact, 
in the better qualities of slack supplies at nearly all Lancashire 
collieries are short to meet requirements of customers, and it is 
only in some of the inferior sorts that consumers do not experience 
considerable difficulty in covering their requirements. There are, 
however, rather more plentiful supplies offering from some of the 
neighbouring mining districts, which are outside the large manu- 
facturing centres, and buyers and consumers who are unable to 
place their orders with Lancashire collieries are securing supplies 
from these districts. This, however, has no effect whatever upon 
the quotations of Lancashire colliery owners, which are exceedingly 
firm at 6s. 6d. to 6s, 9d. for best qualities, 5s. 9d. to 6s. for 
medium, and 5s, 3d. to 5s. 6d. for common sorts, at the pit mouth. 

As I indicated last week, the probability of a compromise being 
arrived at with regard to the demand put forward by the colliery 
engine-winders for reduced working ad on the basis of some 
advance in wages, is now very generally confirmed. The largest 
of the Lancashire colliery concerns, such as the Wigan Coal and 
Iron Co., Messrs, Pearson and Knowles, Evans and Co., and the 
Bridgwater Trustees, have already settled the matter with their 
engine winders by granting an advance in wages in place of a 
reduction in working time, and at a numerously-attended meeting 
of Lancashire and Cheshire coalowners held in Manchester on 
Tuesday, reports were received which showed that by far the 
larger proportion of the collieries where notices had been given a 
settlement had been arrived at by an increase in the rate of wages 
having been conceded, The resolution passed at the meeting held 
last week, “‘ that the application for a reduction of working hours 
of engine winders to eight hours per day cannot be entertained,” 
was unanimously confirmed. 

Barrow.—The hematite pig iron trade is very brisk and steady, 
and orders are numerous and pressing. The excitement in the 
market last week has toned down very much, but there is still 
much life and vigour in business, and it is confidently expected 
that a very active future is in store for hematites generally. 
The market is at present, in fact, very strong, and the amount of 
iron produced is not adequate to the requirements of the trade. 
It is quite probable that the demand will grow, and that on foreign 
account new business of an important character will be forth- 
coming. Prices are certainly very firm and steady at 62s. to 64s. 
per ton net f.o.b. for mixed Bessemer numbers, while warrant iron 
sellers are at 62s. 9d. per ton net cash, buyers 623, 8d. Stocks 
have = been increased, this week by 5339 tons, making the 
stocks held 227,008 tons, or an increase since the beginning of the 
year of 51,029 tons. Forty-three furnaces are ‘ill in blast, as 
compared with forty-one in the corresponding wev< of last year. 

Iron ore is in very brisk request, and the market is full of life, 
but the supply is still very small compared with the demand. 
Good average sorts are firm at l4s., and lower grades are at 12s. 
per ton net at mines. Spanish ores are quoted at about 16s., 
delivered at West Coast ports. 

In the steel trade there is marked activity in — department, 
and orders are plentiful alike for rails and steel shipbuildin, 
material. There is, in fact, a very big demand all round, an 
prospects favour a great expansion of business in the early future. 
Prices are very firm, and makers are able to maintain them by 
reason of the great volume of business on offer at present. 

Shipbuilders and marine engineers are exceedingly well off for 

orders. They have not recently booked any new contracts, but 
are very busy on old ones, and are making great progress with the 
work in hand. The orders held are chiefly on Admiralty account. 
There is not much demand for commercial tonnage, as prices are 
too high to induce shipping owners to give out new work, except 
in cases where necessity compels. 
The coal trade is very briskly employed. The delivery is fairly 
satisfactory, and prices are high and firm. Coke is in full request, 
and the supply is inadequate, with the result that some of the 
furnaces in the district are on slack blast. 

Shipping returns show an improvement on the week. The 
exports of pig iron from West Coast ports during last week were 
12,552 tons and of steel 15,790 tons, as compared with 7555 tons of 
pig iron and 7360 tons of steel in the corresponding week of last 
year, showing an increase of 4860 tons of pig iron and 8430 tons 
of steel. The aggregate for the year shows a total shipment of 
155,688 tons of pig iron and 165,905 tons of steel, as compared 
with 165,786 tons of pig iron and 185,402 tons of steel in the 





corresponding period of last year, showing a decrease of 10,098 
tons of pig iron and 19 497 tons of steel, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE satisfactory condition of the coal trade reported last week 
is fully maintained. The difficuity now is not so much to find a 
market for the coal as coal for the market. A full six days’ out- 
put is disposed of with the greatest facility, the bulk of it finding 
purchasers before it reaches the bank. Part of this animation is 
undoubtedly due to the trouble in the Belgian coalfield, but out- 
side that exceptional cause the condition of business is quite brisk 
enough to warrant most hopeful prospects for the year. Several 
of our leading coalowners were prudent enough to foresee a good 
time coming, and did not contract so readily for their full output 
as they have done in previous seasons. These proprietors are now 
profiting by their foretkought, for all coal sold in the open market 
is fetching much higher prices than under the contracts, although 
these were arranged at rates exhibiting considerable advances on 
previous contracts. Coalowners are now endeavouring to increase 
the output so as to take advantage of the improved trade, and 
less complaint is heard of the way in which the men attend to their 
work, If coalowners and coal miners can only combine to utilise 
to the utmost the present prosperous state of affairs there ought 
to be an excellent year for both masters and men. 

In house coal the London market is still taking a full tonnage. 
Best Silkstones are readily saleable at 10s. 9d. to 11s. 6d. per ton, 
ordinary from 8s. 6d. per ton, Barnsley house 9s. 6d. to 10s. 6d. 

r ton, seconds from 8s. per ton. In steam coal the effect of the 

lgian strike is more keenly felt, for if it should be continued for 
any length of time the coal for export must rise even higher than 
it 1s. Another factor which makes for better prices is the absence 
of stocks at the pit bank, which is quite an extraordinary condition 
of affairs at this season of the year. In fact, good business is 
doing in the coal trade all round, both for inland and foreign 
demand. A large weight is being sent to the Humber ports in 
best hard coal, and in secondary grades as well. Barnsley hards 
are now selling at 10s. to 10s. 6d. per ton at the pits. There is 
now, of course, a weakening in the demand for gas coal, but this 
is not affecting values, and companies disposed to contract find 
they have to pay longer prices. anufacturing fuel of all sorts is 
in brisk request; the supply, indeed, being unequal to the 
demand. Best nuts fetch from 6s. 9d. to 8s. per ton ; screened 
slack, from 5s. 6d. per ton; pit slack, from 3s. 6d. per ton. 
Although the number of coke ovens is steadily increasing, there is 
a market for all the output ; and even more could be sold if it 
were available. Best coke fetches from 13s. 6d. to 14s. per ton ; 
ordinary, from 10s, 6d. to lls. 6d. per ton, and sometimes 12s, 
per ton. 

The coal ‘‘ combine,” about which so much is appearing in the 
Northern and Midland newspapers, is scarcely as represented ; but 
it is quite true that there is an understanding about prices and 
districts, for contracts between the gas coalowners of South 
Yorkshire, West Yorkshire, Derbyshire, North Staffordshire, 
North Wales, and Lancashire. 

The remarkable demand for pig iron noted last week is still 
maintained. Prices are co’ uently moving upward so rapidly 
that quotations can scarcely given. Although furnaces are 
being worked to their utmost capacity, there is complaint of delay 
in deliveries from nearly every district. It is not generally known, 
but it is a fact, that for three or four montks now the Americans 
have ceased to send pig iron into this country, and have been 
buying Scotch iron in large weights. Their purchases, of course, 
limit the tonnage available for home manufacture. Hematite irons 
are also moving upwards, and the quotations given one day are 
uncertain the next. In the absence of industrial troubles the iron 
trade should be quite as prosperous this year as the coal trade. 
In some quarters, indeed, there is apprehension of an iron famine, 
and it is noteworthy that all our iron companies, which for so long 
a time have been in a languid state, have their shares quoted at 
almost daily increasing premiums, At the time of writing—May 
3rd—hematite iron is offering at 72s. 6d. to 74s. per ton ; common 
forge iron, at 52s, per ton—both at Sheffield. 

In the heavy trades there is no change to report whatever, all 
the plant and machinery being fully employed on military, marine, 
railway, and similar material. The armour plate mills are working 
night and day, but chiefly on orders for vessels in course of con- 
struction in the Government dockyards and by private shipbuilders, 
There is no doubt that the present brisk business will be continued 
beyond the present year. Indeed, in one of our local quarters the 
idea prevails that the military departments are certain to be fully 
—. for several years. In railway material there is said to be 
rather less doing on foreign account, but so far as the Sheffield 
and district firms are concerned there is little evidence of any 
falling off. 

In the lighter trades there is not quite so much doing, although 
the leading firms are fully employed, and extensions to works are 
being carried on with an energy which shows that proprietors have 
confidence in the continuance of good business, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


ORDINARY business in the pig iron trade of this district has been 
well-nigh impossible, for the market has been completely dis- 
organised by the erratic and violent fluctuations in warrants, and 
only those would buy who were compelled to do so, such con- 
sumers being very few, as nearly all of them are well bought for 
this month, and of course no one would think of buying for for- 
ward delivery under such circumstances as the present, Regular 
traders would gladly welcome the end of the current unsatisfac- 
tory and irregular condition of the market ; it is doing no good to 
them, but rather a large amount of harm. Makers are profiting 
to a very small extent only from the higher prices, because they 
have so little iron available for sale, seeing that they have con- 
tracts on their books which will take all they can produce for some 
weeks to come, these being entered into when the upheaval of 

rices which has since taken place was not dreamt of. here they 
lowe been able to sell at the high prices they have been asking 
this week, it has only been small odd lots that they have been in a 
position to deliver, 

It is not likely that any important legitimate business will be 
transacted as long as the warrant market is in the present un- 
settled condition, and it seems to rest with the London speculators, 
who are credited with being the originators and engineers of the 
current movement, how long it is to continue. Some believe they 
will be able to keep the prices of warrants up about the present 
rates for the whole of the summer, and then start another “rig” 
in the autumn, when the demand for iron will be even more pressing 
than it is now. They have the greater part of the Scotch warrants 
under their control, and practically have the ‘‘ bear” party for the 
time being at their mercy. It is, however, quite impossible to 
gauge what the course of the market will be, but it is satisfactory 
that the general public have not gone in for a ‘‘dabble” in 
warrants. 

It has not been easy this week to ascertain the prices of Cleve- 
land makers’ iron, there being great diversity in quotations, 
almost every producer being a law unto himself with regard to the 
little bit of iron which he was in a position to sell. Naturally, con- 
siderably more than last week has been quoted, as warrants had 
been put up several shillings per ton. There has been business in 
No. 3 Cleveland pig iron at 3s. per ton for prompt f.o.b. delivery, 
and also at 55s., while 54s. has been paid for deliveries to be 
made over the remainder of the year. On Wednesday, 54s. 6d. 
was about the regular price for No. 3, while 53s, 6d. was quoted 
for No. 4 foundry, and 53s. for grey forge. The majority of con- 
sumers are well bought for some time to come, and are disposed to 
hold off until the warrant market becomes settled. Such an un- 
satisfactory condition of affairs for the legitimate market has 





seldom been experienced, but it is solely the speculation in warrants 
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that disorganises business. The deliveries of pig iron this month 
are on a scale that has never been exceeded ; shipments are beating 
all records, and stocks are declining at a considerable rate. 

Prices of hematite pig iron have gone up in sympathy with the 
rise in warrants, but the advance in hematite warrants has not 
been so marked as it is in Scotch, because the speculative business 
has been nearly all in the latter, and the rise in hematite has been 
in sympathy. It is rather anomalous, however, to see Scotch 
warrants quoted at about the same figures as hematites, which 
are usually 5s, to 6s. per ton more. Scotch warrants are generally 
only 4s, to 5s. above Cleveland, but to-day they are 8s. 6d. above, 
which shows the artificial condition of things at present existing. 
Mixed numbers of East Coast hematite pig iron were quoted at 
65s. on Tuesday, but subsequently there were sellers at 64s., that 
being 3s, 6d. more than was quoted last week. Rubio ore has 
been advanced to 15s. 6d. per ton, delivered at Tyne or Tees 
wharves, the rise being due to the state of the warrant market 
rather than to any increased demand or to any advance in freights. 

The pig iron exports from the Cleveland district for April were 
most favourable, and serve to indicate how the legitimate 
trade of the district actually is. No less than 130,416 tons of 
pig iron were shipped—a quantity only once before exceeded, 
viz., in September, 1896, when 133,442 tons were exported. 

What is noteworthy about last month’s shipments is the very 
great increase in the business done with Germany. 

The pig iron exports from this district for the four months of 
this year are by far the best on record, no less than 417,817 tons 
having been despatched, this being 3h r cent. more than the 
= best, which was in 1897, and 19 per cent. more than in 


Connal’s stock of Cleveland pig iron declined 3105 tons last 
month, but it is decreasing at a very much greater rate this 
month, there being a drop of 3359 tons during the first three 
= The stock of hematite pig iron declined 3238 tons last 
montana, 

The manufactured iron and steel industries are very little 
affected by the disorganisation of the pig iron market, but orders 
are only coming in quietly. That fact is not, however, —— 
because producers are well booked ahead, and do not look for 
anything but full work for the rest of this year, at least. As a 
rule they are not advancing prices, because they think they are 
asking as much as the trade will stand, and the advances made 
in the early part of the year will cover the increased cost of ma- 
terials and labour. The only changes made in prices this week 
have been that steel ship angles have been put up to £6 17s. 6d., 
and engineering les to £7, while age 5 iron has been ad- 
vanced ds. per ton, viz., to £5 15s. per ton, all f.o.t., and less 24 per 
cent., but consumers are very backward about paying the higher 
rates, especially for packing iron. Heavy steel rails have mn 
steady at £5 2s. 6d per ton, net at works. 

The coal trade is active, there being no lack of work at the 
collieries, and sales would be larger if the coalowners would supply 
the coal. Inquiries are very numerous, an extra business being 
done with the nearer ports on the Continent on account of the 
strikes in Belgium. Best steam coal is strong at 13s. per ton f.o.b., 
and steam smalls are about 8s., while best gas coals are at 9s. 
Coke is scarce, and prices have been further advanced this week, 
foundry coke for export being quoted at 25s., and 22s, has been 
several times paid, while for blast furnace coke 20s. at the works 
on Tees-side has been given, and 18s, is as little as will he accepted 
for the average qualities. 

The wages of Durham miners have been advanced 24 per cent., 
but of this 14 per cent. is in the nature of a temporary advance to 
continue for three months only. The colliery winding enginemen 
of Northumberland have been agitating for a. per ae advance, 
but ~ “ce have now decided not to prosecute their applica- 
tion er. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been extraordinary excitement in the Glasgow pig 
iron market in the course of the past week. A very large specu- 
lative business has been done at much higher prices, e very 
decided upward movement in the market began about three weeks 
ago, when reports were current to the effect that persistent buy- 
ing was taking place from London. Last week an attempt was 
made to connect this buying with an American syndicate, the same, 
indeed, which was alleged to be taking hold of copper. This 
statement caused a great deal of excitement in the market for a 
couple of days. e warrants in circulation are, of course, 
limited, and the available iron for prompt delivery being small, 
‘* bears” took fright and rushed into the market to cover 
their over-sales, erchants and consumers were also brought 
in to supply their pressing requirements, In addition to this, the 
outside _— hearing of the leaps and bounds in prices, gave 
their orders to brokers in the hope of making money in the upward 
movement. Scotch warrants were thus in the course of a couple 
of days sent up 6s. 6d., Cleveland iron 5s. 6d., and Cumberland 
hematite 3s. 8d. per ton. The highest prices touched last week 
were for Scotch and Cumberland warrants, 63s. 1ld. each per ton, 
and for Cleveland 56s, There was from these rates a in re- 
action of from 9d. to 1s. per ton. 

As Monday was a Scotch bank holiday, there was no pig iron 
market on that day, but when brokers re-assembled on fa eng 
it was to find that the London warrant market, which had been 
open on Monday, had carried prices considerably beyond the 
highest price touched in Glasgow. The effect of this was a further 
immediate advance ; Scotch + ey: warrante were done at 64s, 6d. 
cash, and 64s. 9d. one month; Cumberland hematite 64s, 5d. 
cash, and 64s, 74d. one month ; and Cleveland warrants scarcely 
went so far, these having been done at 55s. 9d. cash, and 
55s. 5d. one month. The market has subsequently fluctuated 
to an unusual extent ; and owing to the magnitude of the opera- 
tions of the last two weeks, it is likely to be unsteady for some 
time to come. 

There are eighty-three furnaces in blast in Scotland, compared 
with seventy-nine at this time last year; and of the total forty- 
two are producing hematite, thirty-five ordinary, and six basic 
iron. 

There has been a rapid advance in Scotch hematite pigs, which 
are — quoted 68s, 6d., for delivery in railway trucks at the steel 
works, 

The prices of Scotch makers’ iron have advanced in sympathy 
with warrants, and are now as follows:—Govan, Monkland, Carn- 
broe, and Wishaw, f.o.b. at Glasgow, Nos. 1, 64s. 9d.; Nos. 3, 63s.; 
Clyde, No. 1, 69s. 6d.; No. 3, 65s. 6d.; Calder, Gartsherrie, and 
Summerlee, Nos, 1, 703.; Nos, 3, 66s.; Coltness, No. 1, 71s.; No. 3, 
66s.; Glengarnock at Ardrossan, No. 1, 67s.; No. 3, 63s.; — 
at Ardrossan or Troon, and Dalmellington at Ayr, Nos. 1, 66s.; 
No. 3, 63s.; Shotts at Leith, No. 1, 70s. No. 3, és per ton We 
learn that Carron pig iron is unobtainable, and therefore no 
quotation can be given for it this week. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to bo83 tons, compared with 5755 in the corre- 
sponding week of last year. There was d tched to Canada 
100 tons, South America 75, India 122, Australia 225, France 50, 
Italy 1400, Germany 615, Russia 500, Holland 50, Belgium 155, 
China and Japan 330, other countries 188, the coastwise shipments 
being 2173 tons, compared with 3773 in the corresponding week of 
last year. The total shipments since the beginning of the year to 
date amount to 86,138 tons against 87,115 tons in the correspond- 
ing period of last year. In the three months only 89 tons of 
Scotch pig iron was sent to the United States, compared with 1470 
tons in the same time last year. To Canada 599 tons have been 
despatched, against 360 in the first four months of 1898, 

The stock o yy eg in the G w warrant stores was reduced 
in the past week by 355 tons, e total stocks in the Glasgow 
stores are 10,460 tons less than at the beginning of the year. 


The situation of the manufactured iron and steel trades has not 
very materially ch during the week. For some little time 
there has been a lack of fresh work coming forward, although in 
the meantime the iron and steel works are fully occupied. The 
great advance in the price of raw iron renders it necessary that 
the makers of finished iron and steel should obtain higher prices 
for their products. 

The workmen in various departments are agitating for an 
advance of wages. The Scotch ironmasters have agreed to give the 
blast furnacemen an increase of 15 per cent. and the ironstone 
miners an advance of 6d. per day, to date from the first of the 
present month. 

There is a stronger a in the coa] trade. The strike in 
Belgium and the mpseieg of the Baltic navigation have caused in- 
creased activity in the shipping department, and the consumption 
at home is very brisk. Prices are well maintained. Main coal is 
quoted f.o.b. at Glasgow, 9s. to 9s, 3d.; splint, 9s. 3d. to 9s. 6d.; 
steam, 10s. to 10s, 3d.; and ell, 103s. 3d. to 103s, 9d. per ton. 

During the past month there has been launched from the Clyde 
shipyards new tonnage amounting to 34,356 tons, compared with 
42,599 tons in the same month of last year. The output of the 
last four months has been 130,877 tons, against 118,664 in the 
corresponding period of 1898. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE slackness I reported as prevailing in the coal trade last week, 
particularly at Cardiff, appears to be passing off. A large quantity 
of tonnage came in the latter part of the week, so that a fair total 
was shown—360,000 tons. Swansea its late averages 
—— 55,636 tons; and Newport, 71,235 tons foreign, an 
coastwise, 15,215 tons. 

On ’Change, Cardiff, there has been more animation during the 
last few days, and shipping business is improving. The tone is 
altogether better, but as colliery owners are holders of large stocks 
prices have not materially ch . 

Swansea maintains its e shipments to France, Germany, and 
San Francisco; and Newport continues active in | cargoes. 
One of these is worthy of note, the Knight Bachelor, 7900 tons to 
Bombay. This was only second to the Knight Errant shipment for 
Cardiff last week, 10,000 tons, and 200 tons coke. e same day 


Cardiff despatched 5000 tons to India in the Ravenhoe, 10,300 tons 
— a tons to Buenos, 4400 tons to Rio, and 4600 tons to 
lombo, 


A short time ago the leading Welsh coalowners were invited 
by the Admiralty to tender for approximate quantities of coal, and 
the result was made known this week by the settlement of the 
following contracts :—15,000 tons to Dowlais, tons to the 
Cambrian Collieries, and 5000 tons each to the following: 
National; Hills, Plymouth ; Standard; Powell Dyffryn ; Ocean ; 
Cory Bros. The prices have not been officially made known, but I 
hear that they range from 12s, 3d. to 12s. 6d. f.o.b. 

This week prices have varied 3d. to 6d. under last quota- 
tions. Mid-week closing coal prices, Cardiff, were as follows: 
— Best steam, 13s. to 13s. 3d.; best seconds, 12s, to 
12s, 3d.; seconds, 11s. 6d. to 11s. 9d.; drys, 11s, to 11s, 6d.; special 
smalls, 8s, 9d. to 9s.; best, 7s. to 7s. 3d.; seconds, 6s. 9d. to 
7s. Best Monmouthshire semi-bituminous coal, lls. to lls, 6d., 
seconds, 10s. to 10s. 6d. Cardiff shipment: Best house coal, 13s, 
to 14s.; No. 3 Rhondda, 12s. 6d. to 13s.; brush, lls. to 11s, 3d.; 
small, 10s. to 10s, 3d.; No, 2 Rhondda, 9s. 9d. to 10s. 3d.; through- 
and-through, 8s. 6d. to 8s, 9d.; small, 7s. Swansea prices: Anthra- 
cite, 13s. to 14s.; seconds, lls. to lls. 6d.; ordinary large, 9s. 6d. 
to 10s.; small rubbly culm, 5s, 9d. to 6s. Steam, 11s, 6d. to 13s.; 
seconds, 10s. to 1ls.; bunkers, 8s. 3d. to 8s. 6d.; small, 7s. 3d. to 
7s. 6d. House coals: No. 3 Rhondda, 12s, tol13s.; No. 2 Rhondda, 
10s. to 1ls.; through, 8s. 9d. to 9s. 6d.; small, 7s. 9d. to 8s, 3d., 
all f.o.b. Swansea, cash thirty days, less 24. 

Patent fuel continues in strong demand at all ports. Swansea 
last week exported 9500 tons. Cardiff is steadily increasing its fuel 
trade, This week one cargo of 5000 tons left for Hamburg, and 
another of 450 tons for La Guayna. Cardiff prices, 13s, 9d. to 
14s,; Swansea prices, 12s, 6d. to 13s, 

In coke, Cardiff is active, large demand inland and foreign, 
Autofagasta, ee, and other destinations. Cardiff prices : 
furnace, 16s, to 16s. 6d.; foundry, 19s. to 20s. Swansea prices: 
furnace, 15s. 6d. to 16s. 6d.; foundry, 19s. to 21s. Pitwood, at 
Cardiff, is slightly easier. cargoes continue to arrive from 
Ireland, France, and Spain. Latest prices, Cardiff, 14s, 6d.; 
Swansea, 16s, 3d. to16s. 6d. Iron ore continues to arrive at New- 
— and Cardiff in large quantities, principally from Bilbao, 

wlais received five cargoes one day last week, Ebbw Vale one 
cargo 3639 tons, and several smaller. Cardiff prices, 13s. 3d. to 
14s, 6d.; Swansea, 14s. 3d. to 15s. 3d. Swansea imported 
3320 tons ore last week. 

A good bulk of trade is being done at the principal works in 
iron and steel, and the import of pig has been large from Harring- 
ton and other guarters, 

| iron is higher than it has been since 1890. I note only 
small stocks at works, — being so great. During 
the past week, it was sta on ’Change, Swansea, that 
quotations have been very excited, and show an advance 
of Bag nd 5s. per ton in Scotch, 4s, 6d. Middlesbrough, 
and 3s, 4d, per ton in hematites. Makers’ prices are with- 
held. This great increase, it was remarked, has not been equalled 
for many years, and a large speculative business is being carried 
on, F er than this, it is even stated with confidence that 
quotations have not yet reached the top. I _~ the prices 
stated on ’Change, with the proviso that no reliable ones are to be 
obtained for finished iron and steel. It is stated that a consider- 
able advance is to be made which will be announced in the course 
of a day or two. 

Pig iron, Glasgow warrants, 64s. 3d. 64s, 6d., 64s., cash 
buyers ; Middlesbrough No. 3, 55s, 3d., 55s., 55s. 9d. Pe t 5 
other numbers in proportion. Hematite warrants, 64s, 5d., 64s., 
64s. 3d. for mixed numbers f.o,b. Cumberland, according to brand. 
Welsh bars, £7 to £7 2s. 6d.; angles at usual extras ; sheets, iron 
and steel, £8 to £8 5s. Steel rails, heavy, £5 to £5 2s. 6d.; fight, 
£5 12s, 6d. to £6 2s. 6d. Bessemer steel, tin-plate bars, £4 15s, 
to £5; Siemens, £4 15s, to £5. Tin-plates, Bessemer steel cokes, 
12s, to 12s, 6d.; Siemens, 12s. 6d. to 12s, 9d.; ternes, per double 
box, 28 by 20 C., 21s. to 25s, 9d.; best charcoal, 13s. to 14s, 6d. 
Finished black plate, £9 5s. per ton f.o.t.; Canadas, £8 10s, to 
£8 16s. 6d. Big sheets for galvanising, 6 by 3 by 30 gauge, 
£10 10s. per ton, f.o.t. Block tin advanced between £4 and £5 
during the week. Latest prices, £119 2s, 6d. to £120; Chili bars, 
= per ia to £76 10s,. Spelter, £28 12s, 6d. Lead, £14 5s, 

ilver, . 

The demand for tin-plates is strong, and sales have been effected 
at last figures. Makeislarge. Last week, 58,593 boxes; despatch, 
36,087 boxes. Stocks now consist of 226,212 boxes, 

I am glad to report that the a Association and Conciliatory 
Board in tin-plate has now been finally established, and it was stated 
on ’Change this week that, with the exception of a few employers, 
the whole of the trade have become members of the Association. 
The next step is the co-operation of the men, which is confidently 


expected. 

Cardiff masons have come out on strike. Labour troubles are 
occurring in various districts amongst builders’ operatives. There 
are other sounds of amalgamation in the air. The fact mentioned 
by me lately that the Tredegar Company are working some of the 
Rhymney aga So coal pits, appears to have suggested still 
broader action. essrs. Pillenger and Son, of Newport and 
Cardiff, are advocating the general amalgamation of the Ebbw 
Vale, Rhymney, and legar companies, The last statement 
by them is that the subject is being keenly discussed in Man- 
chester, where large num reside of the shareholders of Ebbw 





Vale and Tredegar. 


——= 
NOTES FROM GERMANY, 
(From our own Correspondent.) 


CONCERNING demand and employment in the iron and 
trades of the different districts over here only the most fay 
accounts can be given. The tone all round jis extremely Hee 
and the uncommonly good prospects in nearly all departen ful, 
tend to increase the stiffness in quotations, ents 

ere is much life stirring in the iron ore trade: 
sale for Siegerland ore has raised the prices for eat Rs S “ips 
M, 1:20 p.t., and for roasted ditto M. 1:50 p.t.  Accordi toe 
clause which the pig iron convention has hitherto made Se” : 
for sales for the first quarter of 1900, this rise in spathose o of 
will cause a rise of M.3 p.t. for pig iron, and if the ieee red 
steam coal for next years delivery should be raised, 4 fora 
advance for pig iron would be the consequence. These rises will 
be specially profitable to the blast furnace works that haye th ll 
own ore mines ; moreover, as the majority of the ironworks — 
secured supplies in iron ore up to April Ist next year at the 
former cheaper quotations, while the advanced prices for pig i 4 
will have tc be paid from January 1st, 1900, the first uarter now 
year will, in all probability, bring a fair profit to the biast furnace 
works, All sorts of pig iron are in brilliant request ; the conyen. 
tion has raised forge pig from M. 60 p.t. on M. 62 p.t. ” 

The total output of pig iron in Germany, including Luxemb 

was for March of nt year 716,725 t., of which 146,343 t, a 


forge pig and spiegeleisen, 54,619 t. Bessemer, 387,323 ; 
128,440 t. foundry pig. Production in Febru . 
amounted to 632,045 t., while in March last year 625,130 t, Were 


roduced. From January Ist to March 3lst, 1899, 2.0137 
a produced, against 1,809,525 t. for the same parted ae 
year before. 

The most excellent activity prevails throughout the malleable 
iron trade, both in Silesia and in Rheinland- Westphalia, On the 
whole, quotations are the same as before, only hoops meet with 
an advance of M. 7°50 p. t. 

A very satisfactory condition exisits on the German coal marke 
demand for all classes of engine fuel being exceptionally strong 
House coal is naturally quiet. ‘ 

The general aspect of the Austro-Hungarian iron industry is 
undeniably brighter than it was a few months ago ; but still there 
is little firmness to be perceived, and the demand for most articles, 
though slightly improving, is yet far from brisk. In girders, ag 
well as in plates of all sorts, fair sales have been effected upon the 
week, at comparatively remunerative prices, 

The Belgian iron business, having been to a considerable extent 
influenced by the colliers’ strike, was but moderately active y 
the week. Several establishments have already partly suspended 
operations, while others have stopped working altogether. Stocks 
in coal are very low ; and as the collieries of Western German 
which alone can be taken into consideration here, find it difficult 
to cover the requirements of the Rhenish-Westphalian ironworks, 
there is but very little hope of getting supplies from that quarter, 
It appears that socialistic intrigues rather than the w; 
question, have this time again been the cause of the strike, ‘the 
wages of colliers have been advancing with the_ improvement 
in the iron and coal trade, and the fact that some 
coalowners, in order to induce the men to continue work, have 

to advances in pay up to 15 per cent., but without 
result, show that an improvement in wages is not all the men 
wish. The number of strikers in the Liége district was 7000 on 
April 29th. Special measures have been taken for the protection 
of those that are willing to work. A Government Commission 
visits the districts where the strike is of most importance, 

A fair business is done on the French iron and steel market, 
the various establishments being all very busy. Likewise in coal 
a brisk trade is done, quotations being stiff. 

In the colliery of Count Gorlowsky, near Odessa, an explosion 
has recently occurred, causing the death of fifty-one men, while 
forty colliers are still missing. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal is rather quiet, there being a scarcity of read; ton- 
nage. House coal keeps quiet. Iron snd steel works are fully 
employed, and prices have a strong upward tendency. Coy per is 
ether easier, but tin continues to advance in price. Exports for 
week ending April 29th were :—Coal: Foreign, 71,235 tons ; coast- 
wise, 15,215 tons. Imports for week ending May 2nd were :.--Iron 
~ 8092 tons ; pig iron, 2010 tons ; pitwood, 2010 loads ; cement, 
275 tons. 

Coal: Best steam, lls. 3d. to lls. 6d.; seconds 10s, 3d. to 
10s. 6d.; house coal, best, 12s. 6d.; dock screenings, 7s. 9d.; 
colliery small, 7s. to 7s. 3d.; smiths’ coal, 8s. Pig Iron: Scotch 
warrants, 75s.; hematite warrants, 63s, 3d. f.o.b. Cumberland ; 
Middlesbrough, No. 3, 54s.9d. prompt. Iron ore: Rubio, 14s. 6d. 
to 15s.; Tafna, 13s. 6d. to 13s. 9d. Steel: Rails, heavy sections, 
£5 to £5 2s. 6d.; light ditto, £5 12s, 6c. to £6 f.0.b.; Bessemer 
steel tinplate bars, £4 15s. to £5; Siemens steel tinplate bars, 
£4 15s. to £5, all delivered in the district, cash. Tinplates: 
Bessemer steel, coke, 12s. to 12s, 6d.; Siemens, coke finish, 
12s. 6d. to 128, 9d. Pitwood: 15s, London Exchange Telegram: 
Copper, £76 ; Straits tin, £117 2s. 6d. Freights: advancing. 








TRADE AND Business ANNOUNCEMENTS.—Messrs, The Blake 
and Knowles Steam Pump Works, Limited, inform us that the 
have appointed Mr, Philip S. Doherty, of St. James-chambers, 40, 
South King-street, Manchester, as their sole agent for Manchester 
and district.—Messrs, Flannery, Baggallay, and Johnson have taken 
into | Mr. Ernest Cranston Given, Assoc. M. Inst. C.E., 
Ass. M, Inst. Mech. E., and Mr. Herbert Boys Gregson, Wh. Sc., 
Ass. M. Inst. C.E., M.I.N.A. The firm will in future be known 
in London as Flannery, Baggallay, and Johnson, and in Liverpool 
as Flannery, Tritton, and Given.—We are requested by Taite, 
Howard, and Co., Limited, to say that they, are not the represen- 
tatives of the Chicago Pneumatic Too! Co., as stated in an abstract 
of a paper by Prof. Durand, given in THE ENGINEER for March 
31st, but owners of the European _< for the Boyer pneumatic 
tools; the Chicago Pneumatic Tool Co. being owners of the 
American patents.—The directors of the Edwards Air Pump 
Syndicate have provided the company with offices at 3, Crown- 
court, Old Broad-street, E.C. Mr. Frank L. Rowe has been 
appointed manager of the company, 7 

OVERHEAD TROLLEY WIRES IN Grascow.—A_ representative 
committee of the engineering and boiler-making firms in Glasgow 
who have frequent occasion to transpcrt boilers and other large 
pieces of machinery by road have memorialised the Town Council 
of Glasgow with reference to the height of the trolley and cross- 
span wires on the electric tramway route in the city. They com- 
= about the limited height of the wires on the existing 

pringburn route, and of the Tramway Committee’s| in- 
tention to adopt the same height for the new routes 
about to be begun. The present height is 20ft. 6in. above 
street level, and had the Springburn route been the route 
of, or been crossed by, the traffic of the large character 
moved by the subscribers, fa serious con lition of affairs would 
have arisen ere this, They maintain that unless the wires are 
raised to a minimum height of 26ft., some serious accident may 
occur ; and, in any case, loss and inconveni2nce to those concern 
will be occasioned. At the present time boilers are being made 
18ft. 6in, in diameter, and om placed upon a carriage 4ft, in 
height, a clearance of 22ft. 6in. is necessary ; and in order to 
provide for still larger diameters, and ble sagging of the 
overhead wires, as well as for periodical alterations of levels by 
the repairing of the streets, they suggest that the height of 26ft. 





is absolutely required. 
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SECRET OF OUR MANUFAC. 
TURERS’ SUCCESS IN FOREIGN 


MARKETS. 

bridge builders have been so completely 
dumfounded by the fact that a Philadelphia con- 
could build a bridge for the Soudan in less 
then one-half the time required by themselves, 
dat a cost of little more than one-half that 
pane in their own lowest estimate, that they are 
oie all sorts of ridiculous explanations to 
posi for the circumstance. The fact is that 
this particular contract was not at all a difficult 
one for the Pencoyd Company to fill, and the 
resident has stated that if necessary the bridge 
could have been constructed in one-half the time 
llowed by the terms of the contract. Not only 
s bridges be built in far less time in this 
ay than in Europe, but locomotives, steam 
engines, and other machinery, can be—and have 
n—made here for European customers in 
ually short time. The only explanation is to 
be found in the fact that during the past two or 
three years progressive American manufacturers 
have been quietly preparing for just such start- 
ling performances. The great Carnegie concern, 
in Pittsburgh, for example, set the ball a-rolling ; 
in other words, they set the fashion for replacing 
their machinery —which others would have 
thought quite good enough for all practical pur- 
—with new re of the —_ 
1 character, designed to turn out the 
es ser igdr in the shortest time, and with the 
smallest amount of labour. Other manufacturers 
soon found that they were obliged to follow this 

fashion or fall behind in the race, 

As an illustration apropos of this, it may be 
mentioned that about a year ago the Philadelphia 
bridge-building firm which recently astonished 
the English makers by its offer to do quick work, 
sent its superintendent toa prominent maker of 
machine tools with instructions to construct for it 
a “ beam-punch "—to be operated by an electric 
motor—capable of punching ten holes, each three- 
quarters of an inch in diameter, at one stroke, 
and also to be capable of making twenty strokes 
a minute—the material to be punched being wide 
steel plates, ‘‘I” beams, ‘*Z” bars, channels, 
and other structural shapes for bridges, Further- 
more, the machine was required to punch the 
holes at variable spaces, and the “ pitch” of the 
holes was also to be variable to suit different 
kinds of work. Nosuch machine had ever been 
thought of, and its construction necessitated not 
only the creation of an entirely novel design, but 
also that every part should be made of herculean 
strength and of gigantic size. The machine was 
built, and its performances surpassed the most 
sanguine expectations of its designers and its 
users, As compared with an ordinary punching 
machine, this ‘‘jumbo punch” is like a great 
elephant standing by the side of a Shetland pony. 
A large photograph of the punch was reproduced 
ina half-tone plate and printed, with a descrip- 
tion, in London, in November last. So far as is 
known by the makers in this country, however, 
it attracted no attention in England ; yet this 
was one of the new labour-saving appliances 
which enabled the Pencoyd bridge-building com- 
pany, of Philadelphia, not only to underbid the 
English bridge builders, but to construct an im- 
portant military work for the British Government 
in the Soudan in about one-half the time that the 
Englishmen would have required. 

Some time ago the Baldwin Locomotive Works 
had a somewhat similar experience. A number 
of locomotives were required by a foreign Govern- 
ment within a certain time, and the Baldwins 
took the contract, as no other makers could fill 
it, A week or two after the order was received 
two foreign engineers appeared at the establish- 
ment and stated that they had been sent across 
the water to supervise the construction of these 
engines. They were invited to step into the 
erecting shop, where they saw a number of loco- 
motives of precisely the kind they were interested 
in being prepared for shipment abroad; and 
what was their amazement to learn that these 
were the locomotives made on their order, which 
had been begun and completed while they were 
on the ocean! The capacity of the Baldwin 
works before the recent enlargement was 1000 
engines per annum, and it is probably more than 
this at the present time, 

activity 


ENGLISH 


As an illustration of the extraordinary 
which prevails at this establishment the following 
meident, which was related casually by the 

er in conversation a few days ago, may be 
mentioned. Directly opposite the new Mint, there 
is a large plot of ground on which stands a low 
building, formerly used as a foundry. This 
property was bought by the Baldwin concern 
about a month ago for a very large sum of money 
——— 350,000 dols.—and within fifteen minutes 
after the deeds were signed cylinders and other 
portions of locomotives were being moulded on 
the floor of this old foundry. Within two hours 
thereafter molten iron was being poured into the 
her This statement seems almost incredible ; 
hy the fact is easily capable of verification, and 
% serves to show the spirit of enterprise which 
ay the establishment, The moulders, 
fo Pers, core boys, melters, and in fact eve! body 
pear entered into the ‘‘fun of the thing < 
wi — Of course, preparations for this feat 
sinter! og carefully made beforehand; the 
pos - % needed by the moulders were all 
- mbled near by on the Baldwin property, and 
en the word was given that the deeds had just 
ps signed, a scene of activity resembling the 
a ous “Oklahoma rush”—except that is was 
i, rderly—occurred, The moulding sand and 
oe were quickly in place, the moulds were all 
Nevet and the iron poured within the time stated. 
po r, in all probability, would such an idea have 
ype to an English manufacturer, and had it 
orrifeqee ested to him he would have been 
the Bal : But as an object lesson to the men of 
hae dwin works this performance was not 
might, rate. Many incidents of this kind 
freh © related ; but these, which are quite 
ak will suffice to explain the mystery which 
_, Yoglish bridge builders are trying to solve— 
itis that the Yankees are beating them on 
eir own ground,—Philadelphia Record. 
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Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated" the 
name and address of the communicating party are 
printed in italics. 


20th April, 1899. 
8263, ScrEw-cuTTING Macuings, R. Dicke, Barmen, 


Germany. 

8264. Vatve Mortox, C. Ross and H. Wilkinson, 

Sheffield. 

8265. CHancinac CoLours of Lerrers, H. T. Baxter, 
di 


undee. 
8266. Dress Fasteners, R. and L. H. Mander, Bir- 
mingham. 
8267. VeLOcIPEDE-DRIVING MecHanisM, J. Wiikinson 
and R. Knott, Manchester. 
8268. AppaRaTus for TREATING Sewace, W. Watson, 





radford. 
8269. APPARATUS for Dyzina Yarn, C. Hartley, Man- 
chester. 
8270. Loom Mortioy, E. Hollingworth.—{G@. F. Hutchins, 
United States.) 
8271. VesseL-BUILDING Upricuts, A. Buchan, Barrow- 
in-Furness. 
8272. DoveTaitinc or Woop- WORKING MACHINE, 
J. Parnall, J. Barter, and W. Panes, Bristol. 
8278. Ticket-paTina Macuings, 8. Robinson, New- 
castle-on-Tyne. 
8274. Esector, D. N. Bertram and 8. Milne, Man- 
chester. 
8275. Propuctne Vacuum, D. N. Bertram and 8. Milne, 
Manchester. 
8276. Tirg, C. W. A. Comley, London. 
8277. Vartas_Le Spgep Drivinc Gear, E. J. West, 
Coventry. 
8278. Snetts for Orpnance, W. G. Potter, Man- 
chester. 
8279. Lace Fasrics, T. Attenborough, Long Eaton, 
near Nottingham. 
8280. WaTeR-cLosets, W. Oates, Halifax. 
8281. Boxes, J. Cairns, Glasgow. 
8282. MovasLe Lever, C. L. Eastlake, Longport, 
Somerset. 
8283. Pepats and Cranks of Cycies, W. Hampson, 
mdon. 
8284. Copy-nooxs and Srates, W. A. Davis, 
Cardiff. 
8285. Maxina Domestic Firg-Licuters, E. Nicholas, 
Manchester. 
8286. Stups, W. H. Reynolds, Birmingham. 
8287. Wire Conpuits, D. H. Shuttleworth-Brown, 
London. 
8288. eens, M. St. Germain and P. Frigeri, 
ndo} 


mn. 

8289. Warer-cLosets, J. Morrison, Glasgow. 

8290. Enorngs for CaRDING MATERIALS, C. Robertshaw, 
Rochdale. 

8291. Prarrine Macuing, F, W. Golby.—(A. Pohorzeleck, 
Germany.) 

8292. StapLina Devices, A. J. Boult.—(F. P. Rosback, 
United States.) 

8298. Sanper, C. Pickring and P. Clarke, London. 

8294. Looms for Wravinc Wootten Fasrics, G. 
Henry and Co., G. H. Lockwood, and J. B Coldwell, 
London. 

8295. Skivinc Macurngs, C. H. Bayley, London. 

8206. TELEGRAPHIC SIGNALLING, J. A. Fleming, 
London. 

8297. Lamps, R. Poxon, London. 

8298. ‘“‘Sweiis” for Looms for Weavineo, F. Rostron, 
London. 

-_ Trucks, &c., J. W. Kenworthy and A. Kay, 

ion 


mdon. 
=. — Quantitizs of Liquips, W. Turnbull, 
n 


ion. 
8301. Hoists, J. C. Howell, T. Humpage, and H. I. 
Jaques, London. 
8302. Kerries for Heatina Liguips, C. W. Cohen, 
London. 
8303. Naixs, T. Herbert, London. 
8304. Drivinc Gear for VeLocipgpEs, H. Laurence, 
ndon. 
8305. Hanp Sicnac Lamps, H. G. G. Wilkins, 
London. 
8806. Pancits, A. J. Keck, London. 
8807. Rock - pRILLING Macuinges, W. Gleeson, 
London. 
8308. Covers or Aprons for PasseNcERs, C. Brawn, 
London. 
8309. CoLouRING Martrers, I. Singer and F. W. Maddox, 
London. 
8310. Door Locks, G. Piddington, London. 
8311. Carnsurer of Cavcium, J. Bilbie and J. A. Wank- 
lyn, London. 
8812. Corts, Cowan's, Ltd., E. W. Cowan, and A. Still, 


London. 

8318. Enoings, G. E. Kirby and H. W. Crowther, 
London. 

8314. Cramps, W. E. Hutchinson, London. 

8315. Brusues, F. G. Farnham, London. 

8816. Toys, J. G. Roberts, London. 

8317. O1s, J. Vaughan-Sherrin, London. 

8318. Brusu, R. Gerteiser, London. 

8319. Burners, R. Reinhard, London. 

$320. Tok Cirixs, A. G. Brookes.—(E. 0. Ely, United 


States.) 
8321. SHoxs, W. 8. Clark and W. Kirkland, London. 
8822. Apparatus for Bortinc Warer, E. Druce, 


London. 

$823. Paint Containers, J. A. V. Bourgeois, sen., 
London. 

a Furnace Grates, H. H. Lake.—({C. Carloni, 


¥. 

8825. E.gctric Raitways, R. Lundall, London, 

8826. ae for Sagearina Horsgs, J. 8. Wood, 
mdon. 

8327. | adc Bicyctz Lamps, H. M. Rogers, 


London. 

8828. Saaprine Douau into Loavgs of Breap, J. Callow, 
Liverpool. 

8829. cea for Marsig, T. E, Morris, Liver- 


pool. 

8830. GrinpInc and CrusHinc Grain, A. Arnaud, 
Liverpool. 

8881. Apparatus for BLEACHING YARN, J. Brandwood, 
Manchester. 

8332. Hats, H. 8S. Dean, London. 

8883. Music Sranp, A. Gyarmathy, London. 

8884. Dinner Puates, W. J. Firth, London. 

8885. Frames for TarLors’ Patrerns, J. Humphreys, 
London, 

8886. Gas Suppty Recutators, J. and D. Jones, 


London. 
8387. VaLvgs, J. Brown, H. Pennington, and W. Schuer, 
mdon, 
8338. Propucina “ ANIMATED PicturEs,” C. Raleigh, 


a Gotr Cuvss and Cricxer Barts, H. R. Stockman, 
ver. 
8849. je Mortoscopgs, HE. E. Bartlett, Liver- 


poo! 

8350. MoutHprece of Winp Instruments, L. Antoine, 
London. 

8851. Puncrurg-pRooy Banps for Tirgs, C. H. Spratt, 
London. 


= CRaNK-DRIVING Apparatus, E. B. Killen, 
iw. 

ag ETERINARY AprLiances, A. Davies, Liver- 
poo! 

= Enotes, J. E. Thornton and C. F. 8. Rothwell, 


8355. Looms, ‘E. Hollingworth.(@. Stafford and A, 
Kelmel, United States.) 
8356. Driving Gear for Bicycies, C. J. Byrne, 


ublin. 
= Caps for Topacco Pips, G. A. Brookes, Man- 
chester. 
a Sm, J. T. Niblett and M. Sutherland, 


on. 

8859. Packtne for Piston-rops, E. Reilly, Stockton- 
on-Tees. 

8860. Pressure of Evectrric Currents, F. W. Smith, 
Southport. 

8361. CooLtinc Apparatus, L. Bell, Manchester. 

8362. Cameras, G. W. Base, London. 

8868. Stoppers for Sypnons, C. Bollé.—(R. Winnekes, 
Germany.) 

8364. Putteys, W. 8. Johnson, Glasgow. 

8865. Exxcrrican Fuse Cut-out, J. G. Childs, 
London. 

8366. Sprayine Borrttsg, R. J. Urquhart.—{— Henning, 
Germany. 

8367. BurNinc Hypro-carBon Vapours, G. Bower, St. 
Neots, Hunts. 

8868. SectionaL Hor Water Borrers, J. Keith, 


Glasgow. 
bag Retorts for Maxine Gas, J. Husband, Birming- 


am. 
8870. FIRE-LIGHTER, J. Rousseau-Lemans, G Ww. 
= MacazineE SHootino Apparatus, A. Archibald, 
Ww 


era. Gemrax Fixine Prevmatic Tire, F. C. Colgrove, 
London. 
8373. RatLway Boots Cars and Wacons, I. A. Timmis, 


don. 

8374. Boxes for Recetvina Lerrers, F. Hoole, 
London. 

8875. Spinninc Fisrovs THrgeap or YARN, W. Fox, 
London. 

8876. Metat Wixpow Frames, C. A. Haslett, Kings- 
ton-on-Thames, 

8377. Tati Covpiixas, A. Stevens, Kingston-on- 


es. 
8378. Stops for Doors, H. H. Fassett, Kingston-on- 
Tham 


es. 

8379. Finisninc Boots, A. G. Brookes.—(The Inter- 
national Goodyear Shoe Machinery Company, 
United States.) 

3880. Recister Apparatus, A. G. Brookes.—(Z. C. 
Biette, United States. 

-~. ns for Picrurgs, Marriotts, Limited, 


don. 
~! > ena Hats, A. G. Mercer and J. Cohn, 


on. 

8388. Door Bots, J. and J. H. Banks, London. 

8884. ApveRTISING Apparatus, C. F. Floyd, London. 

8885. Topacco Pipgs, J. Notton, London. 

8886. Opgninc and Cosine Wixpows, H. Boyd, 
London. 

8387. Brock or Straps for Cemines, W. Kérting, 
London. 

8888. Mzans for Raistnc Water from Mrve Suarts. 
R. E. Browne and Fraser and Chalmers, Limited, 


London. 

8889. Botries for ConTAINING Po1sons, F. Oldham, 
London. 

8890. Postat Cyuinpers, A. Pitman, London. 

8391. Borrie Storrgrs, A. J. Day, London. 

8392. Matcu-sox Hoiper, G. W. Paton and The Dia- 
mond Match Company, Limited, Liverpool. 

8393. Game Apparatus, C. a 

8394. Ironinc Macutings, H. Lake. — (Adams 
Laundry Machinery Company, United States.) 

ee Wires in Fencinc, E. Smethurst, 


n. 

8896. SrurFinc- BoxEs and GLanps, W. R. Renshaw, 
Stoke-on-Trent. 

8897. Horsz-punc CoLiectinc Apparatus, H. M. 
Hirszson, London. 

8898. Dvesturr, O. Imray.—(The Farbwerke vormals 
Meister, Lucius, and Briining, Germany ) 

8399. Execrriciry Merrers, C. D. Abel. — (Société 
Anonyme Continentale pour la Fabrication des Comp- 
teurs a Gaz et Autres Appareils, France ) 

, B. erer, London. 

8401. CaBinet for Vapour Barus, A. L. Pointing, 
London. 

8402. Propuctnc AceTYLENE Gas, E. Pianet, London 

8408. Borries, H. Trotman and Welford and Sons, 
Limited, London. 

8404. Rupper Covered Ro.uers, C. H. Gray, London. 

8405. Rusper CovERED Rouiers, C. H. Gray, London. 

8406. AMALGAMATING Apparatus, W. L. Wise.—(R. H. 
Ahn, Canada.) 

8407. Smop-rront Suutrers, A. F. Spooner.—(/. Beau- 
Jus, France.) 

8408. Propuctna Sanitary Tupss, G. F. Haldkjaer, 
London. 

8409. ExpLosive Sunstance for Frre-arms, R. F. 
Leuschel, London. 

8410. Spuvnine Macuryzs, P. N. Hoos, London. 

= — Gar, L. Newitt and H. H. Harley, 

mdon, 


22nd April, 1899. 

8412. Means for TreaTinc Featuers, A. J. Pudney, 
mdon. 

8418. CoTton-sprnninc Macuingery, J. Cook, Roch- 

8414. ‘Apparatus for Heatrno, E. Makin, jun., Man- 

e415. SoLpEnina Fiux, E. L. Bernard, Hanley, 

‘s. 
bay = Oo Exciupgr for Doors, J. Swarbrick, 
io. 

one. sad Banp Fastener, F. E. Rayward, Sidcup, 
‘en 

8418. Piston for Pumps, H. N. Bickerton and H. W. 

Bradley, Manchester. 

8419. Startine Gas Enornes, H. N. Bickerton and H. 
. Bradley, Manchester. 

8420. a in Srgget, G. Duncan and A. G. 

8421. ExpLosion Morors, G. Pilkington, Coventry. 

8422. Sian Piates, W. Whiteley, Manchester. 

8428. InpicaTors for Looms, T. A. Orme and Meters, 

Ld., Manchester. 
8424. Oven Doors, T. P. and H. 8. Moorwood, 


Sheffield. 
—; ee Supports, A. E. Kearsley and H. 





ion. 
8889. Gas GengRaToRS, K. Ktippers and H. Schroeder, 


London. 

8840. Wetpinc Marat, A. F. Berry and R. J. Wallis- 
Jones, London. 

8841. Rockxine Stops for Winpows, A. I. Gonsalves, 
London. 

8342. Stream Motor Enotne, H. de Chardonnet, 
London, 


21st April, 1899. 
“2. AtracHine Pump, W. J. Johnstone, Tralee, Co. 
e 


9844. POLARISER for SotarR OssERvaTion, T. Thorp, 
Whitefield, near Manchester. 
7“. RENDERING Woop Fireproor, 8. Cowper-Coles, 


ndon, 
8846. SHEARING Macuinzs, P. R. J. Willis.—{J. &. 
Hoerner, United States.) 
8847, Consumine Smoxg, P. R. J. Willis.—(J. W. Lape 
and L. D, Patten, United States.) 





8426. SANITARY MANGERS for Catriz, W. Oates, 
Halifax. 


8427. WooL-WASHING Macurvery, H. Isitt, Bradford. 
8428. ADVERTISING APPARATUS, A. McC. Mitchell, 


Halifax. 
8429. Wine Bins, W. W, Tamplin, Halifax. 
8480. Manvuracture of Borries, F. T. Marwood, 


Halifax. 
<= Automatic TramcaR Seat, J. Harwood, near 
‘ani 3 
8482. —_— Furnaces, L. L. Grimwade, ‘Stoke-on- 


Tren 
8488. Buriprine S) A. Lambie, Glasgow. 
8484. Propuction of Wort, A. B. Lennox, Newcastle- 


on-Tyne. 

8485. Grass-cuTTine Suzars, D. Wright, Barrow-in- 
Furness. 

8486. Fourrowinea Mitt-picxs, F. Miiller-Hauert, 





8487. Tooxs for Drivine Botts, J. Robson, Selly Park, 
Worcestershire. 

8438. SLuBBING Frames, J. Hampson, Bolton. 

8439. Sues for Bxp Bousters, B. Kershaw, Man- 
chester. 

8440. Apparatus for Dyginc YARN, J. C. Hamer, Man- 
chester. 

8441. Cycie Sappixzs, J. Dunlop, em ry 

8442. Cvcte Brake, H. Smith and A. Wilkinson, 
Barrow-in-Furness. 

8443. Pressure Doors, T. Shaw, British Columbia. 

es = Taste, C. Grayson and J. H. Harrison, 

ich. 
8445. ees Juice Extractor, J. Scott, Edin- 


8446, LUBRICATING Apparatus, C. H. Berry and J. 
Snowdon, jun., Manchester. 
8447. Cieaninc [Rons, E. C. and A. J. Miles, Liver- 


pool. 
ba seem Raitway Covupuines, C. J. Klapka, 


on. 
8449. Drivinc Protectors into Boor Soizs, G. Cum- 


mings, Leicester. 
8450. ManHote Covers and Frames, F. T. Grant, 
ion. 
8451. Furwiturg, A. Heuchele, London. 


8452. Knives, J. harty, London. 
8458. ~ sg for Cottigery Trucks, &c., W. Sawyer, 
mdon. 


8454, Orrice Figs, R. J. Olliffe, London. 

8455. PuorograPHic Cameras, P. M. Grimshawe, 
London, 

8156. Penno.pers, J. T. H. Garrett, London. 

8457. Suecr for Fitrinc to Fire-crates, W. Cayton, 


ndon 

8458. HorsgsHors, G. C. Wilmer.—{A. von Azxleben, 
Germany.) 

8459. AppaRaTus for TEacHING Purposgs, W. Sumner, 
London. 

8460. ACETYLENE Gas GeNERATORS, W. B. Chandler, 
London. 

8461. Boor Protectors, E. W. J. Payne, London. 

8462. SurppeR Brakes for Roap VEHIcLEs, W. Shaw, 
London. 

8468. StoprERING Borrtizs, J. J. Shaw, London. 

8464. TurninG the Leaves of Music, H. B. Wing and 
8. Wyres, London. 

8465. Lapigs’ Cycte Bioomers, W. Rowinski.—(A. 
Vogel. Germany.) 

8466. WaTER-TOBE BoiiErs, H. Blessinger, London. 

8467. Automatic Couptines for Veuicies, H. §. 
Frampton, London. 

8468. Arc Lamps, E. W. and H. Bohle, and J. A. 

lips, Birmingham. 

8469. RecuLaTinc Motor Cars, W. P. Thompson.— 
(The Victoria Fahraad-Werke vorm. Frankenburger 
and Ottenstein, A. G., Germany.) 

8470. Toys, E. P. n, Liverpool. 

8471. Hats, P. F. and M. E. Corkhill, Liverpool 

8472. Lerrer-Boxgs, T. J. R. Clarkson, Birmingham. 

8478. ApsustiInc OrpNaNnce, A. Reichwald.—(F. 
Krupp, Germany.) 

8474. FLUIp Generators for MoTivge-PowEeR ENGINES, 
J. Ashford, London. 

8475. HorizontaL Actions for Pianorortss, E. 


Bernard, London. 
8476. pee Rue Macurng, T. Geck and G. Wilms, 


ndon. 

8477. Rattway Foo Sienaiine, J M. Alderton and 
and G. 8. Ullathorne, London. 

8478. Firg-LicuTer, R. Bial, London. 

8479. Joints of Szwer and Drain Pipes, J. Kemp, 
London. 

8480. Boor and SHog-cLEANING Brusugs, R. Bassil, 
London. 

8481. Sos Tree for ParvaTe Use, A. Savage, London. 

8482. ALTERNATING - CURRENT Motors, M. Deri, 
London. 

8488. ELectricaL SIGNALLING Apparatus, E. and E. J. 
Lavens, London. 

8484. Dryinc ALBUMINoUs Ligurips, H. Thornton and 
P. G. Sanford, London. 

8485. Paper Hotper, H. Enderby, London. 

8486. CHarcinc Retorts, W. Foulis, London. 

8487. Drivine Gear, C. A. Gourgoulin and A. H. 
Croizier, London. 

8488. Removinc Dust from Tzsa, W. Jackson, 
London. 

8489. ImpaRTING INTERMITTENT Motion, L. E. Granich- 
stiidten, London. 

8490. GRANULATED Svugt, The Patent Granulated Suet 
Company, Ltd., W. G. Smith, A. Rudd, and F. 
Attw London. 

8491. CarnBURETTERS, E. A. Vivinus and A. J. Hecht, 
London. 

8492. LusricaTING Motors, E. A. Vivinus and A. J. 
Hecht, London. 

8493. TIGHTENING Bz ts, E. A. Vivinus and A. J. Hecht, 
London. 

8494. Propuction of AckTYLENE Gas, G. Maruti, 


London. 
8495. Wacon Covup.iines, J. Lones and E. Holden, 


on. 
8496. Apparatus for Automatic DeLivery of Sticep 
Sausaces, C. W. A. Maack and A. H. Kranz, 


ion. 

8497. ELectric IncANDESCENCE Lamp BuLss, C. Barten- 
stein, London. 

8498. ELEvators, E. H. Johnson.(@. Rennerfélt, 
United States.) 

8499. Brarines, P. A. Ransom, London. 

8500. Corsets and ABDOMINAL Bg tts, H. Wilkinson, 
London. 

8501. Frepine Catrix, C. Egen and E. Bochmiihl, 


en, y. 
8502. Pawgis for RIDING Sappiss, W. £. Blyth, Bir- 
mingham. 


8508. Azo Cotourine Matrer Manvuracturg, H. H. 

———- Works, formerly Sandoz, Switzer- 
) 

8504. Boat - LowERING Apparatus, &c., A. May, 


London. 

8505. Motors, W. T. Carter, J. A. Dawson, and T. Gray, 
London. 

24th April, 1899. 

8506. PortaBLE Masts for VeLocipepes, R. F. Hughes, 
London. 

8507. CyvcLe Hanpie Bars, A. F. Blagdon-Richards, 
Swansea. 

8508. Seats for Tramway Cars, R. L. Bullock, 


Lanrerxs for SuHIPs’ Licuts, A. F. Ball, 
Gosforth. 

8510. Runninc Te.zcraPH Wires, W. R. Meikle, 
iw. 

8511. Burtpine Ventitatioy, A. Simpson, Elmhurst, 


cs. 
8512. Looms for Weavine, J. Wilding, Manchester. 
8513. — Heatp Stave Cur, J. H. Cunliffe, 


Rochdale. 

8514. CoupLinas of StTzam Pipgs, F. H. Briggs, 
Bradford. 

8515. AccumULATOR for Storina Power, J. Rowley, 
Manchester. 

8516. Inpuctna Movement, D. Macdonald, Cathcart, 
Renfrewshire. 

8517. Twistinc Yarns, T. A. Boyd, Shettleston, near 


Ww. 

8518.. AtracHING CuFFs to WrisTBanDs, J. Shaw, 
London. 

8519. PHorogRaPHic CAMERA Supports, W. Dewar, 


Glasgow. 

8520. CLosING WaTER-TIGHT Doors, W. Fairweather.— 
(C. Thomson, Canada. 

8521. Packina CYLINDER Pistons, R. C. Sayer, 


8522. Barrerizs, R. Welford, Sunderland. 
8528, Suzaves, R. Laupitz, Karlsruhe, Germany. 
8524, CiinomeTsrs, F. D. McNally, London. 
8525. Ice Cream Frexzers, &c., J. B. Schiifer, 
London. 
8526. Derectine Porson Jars, C. D. Harrison and H. 
Salford. 


Thompson, Sa 
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8527. Bricks for Burtpinc Construction, M. Joyce, 
London. 

8528. CycLk Braker, W. Linnell and 8S. Newman, 
London. 

8529. Borrom Ro.uers for DyE Boxss, C. Stansfield, 
London. 

8530. Sarety Gaver Cock for BorLers, R. Schwartz- 
kopff, London. 

8531. Porato Diccrrs, D. Buchanan, London. 

8582. Dykg-sturrs, H. Newton. — (The Farven- 
fabriken vormals Friedrich Bayer and Co,, Germany.) 


8°33. BrnocvutaR TevEscopgs, A. A. Common, 
London. 

$534. Braces or SuspENDERS for Pants, J. Westaway, 
London. 

§585. Mountinc Toys for Cur~prEen, W. Chambers, 
London. 

8536. FiasHinc or Casrtna Grass, W. C. Sellar, 
London. 

8537. Sarety Stopper for Botries, H. Chossefoin, 
London. 

8538. Carnipe for Use in Lamps, W. I. Davies, 
Birmingham. 

8539. Brakes for Horsr Venicies, W. I. Davies, 
Birmingham. 

8540. Fastentna of Drivine Bexts, W. I. Davies, 
Birmingham. 

8541. FiousHrnc Apparatus for CLosxzrs, H. Klein, 
London. 

8542. Poo Leaaines for Horsgs, T. U. Clarke, Bir- 
mingham. 

8543. CycLteE Frame Constavuction, 8S. Miller, 
London. 


8544. Covptinas, E. Krinner, London. 

8545. Gas CaRpuagaTion, A. J. Boult -(@. Peeters, 
Belgium.) 

8546. Kits, A. J. Boult.—(P. Schleich, Gerinany.) 

8547. Pumps, R. P. Park, London. 

8548. DecoraTinc Porrery, A. J. Boult.—(Ludwig 
Wessell Aktiengessellschaft fiir Porzellan-und stein 
Guttabrikation, Germany.) 

8549. eee for Sprnnina Frames, A. Stephens, 

mdon. 

8550. ImpLement for SHaprna Canpues, J. R. Black, 


mdon. 
8551. Ventcte Swarr Covpiincs, R. Mulholland, 


ndon. 
8552. Srgam Encing GOVERNING Apparatus, N. Popoff, 
ndon. 
8553 Enaings, J. W. Graydon, London.. 
8554. TusuLaR Borers, Hl. Siebert, London. 
8555. Steam Enatngs, M. F. Mulready, London. 
$556. Apparatus for SupportTine INvaLips, G. Bradt, 


mdon. 
Corron Fisres, W. A. Phillips, 


8557. SPINNING 
mdon. 

$558. Larue, Société Anonyme des Ateliers de Con- 
struction Forges et Fonderie d'Hautmont, London. 

8559. Mart Baas, G. de Holden-Stone, London. 

8560. Crcar Casss, J. T. J. Burgess, London. 

8561. Gates, B. Willcox.(W. H. @. Greaves, Cape 
Colony.) 

8562. Device for StartTiINc MacuHINERY, E. T. Cotting- 
ham, London. 

8563. Covers for PxNeumatic Tings, T. M. Swan, 
London. 

8564. SeRvicE-BoxEs for Etectric CasBiss, A. J. Law- 
son, J. G. Childs, and J. D. Dallas, London. 

8565. Exectric Braxkss, G. H. B. Hooper, London. 

8566. Dropper Batren for Wire Fencing, H. Fullwood, 
London. 

8567. Vic, C. A. Magnuson, London. 

8568. CIGARETTE-MAKING Macuings, W. Bagguley, 
London. 

8569. Macuinges for Sweepinac Lawns, T. Challis, 
London. 

8570. Rertector for Etectric Licats, F. E. Beeton, 
London. 

8571. Winpows, J. W. Glazier, London. 

8572. Carsuretrors, J. C. Fell.—(H. B. Cornish, 
United States.) 

8573. MARINE ENGINE STEAM Reoutaror, L. P. Hanson, 
London, 

8574. CyLinper Orn Disprrser, A. Mlitz, Silesia, Ger- 
many, 
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575. Porson Borries, E. M. Small, New Brompton, 
Kent 


nt. 

8576. CycLE ANTI-VIBRATORY ATTACHMENT, R. E. Smith, 
Sheffield. 

77. Srmpg-Lays for Prretixa Macuryes, G. Black, 
Edinburgh. 

8578. SHuttiEes, P. M. G. Leburn and J. Ballantyne, 
Dundee. 

8579. Rupper Supstitrute, A. Cairns, Glasgow. 

8530. Fire Escrng, J. C. Merryweather and C. J. W. 
Jakeman, London. 

8581. Hon-wasHina Apparatus, J. C. Merryweather, 
London. 

8582. Siegve Lixxs, J. 8. Rhodes, Birmingham. 

8583. Suirs’ SipE-Licuts, A. Robertson, Carron, Stir- 
lingshire. 

8584. Mup Brusn, T. Rowbotham and J. Stafford, 
Stockport. 

8585. Steam Borer Feep Reoutators, K. D. Noble, 


Glasgow. 

8586. AvtomaTic WiInpow Licut Switca, W. Douglas, 
Liverpool. 

8587. CrocHEet NgEp.es, R. Walker, Fife. 

8588. Bgarinec for Stern of Stream VessEts, H. 
MacColl, Sunderland. 

8589. FURNACE Feeper, E. A. Vétillard and E. Scherd- 
ing, jun., London. 

8590. Procrss of Tanninc, T. Schedlinsky, Newcastle- 
on-Tyne. 

8591. Beatine Macurng, J. Storey, Bradford. 

8592. Sewine Macurings, W. H. Dorman.—(H. Walter, 
Germany.) 

8593. VELOcIPEDE Frames, J. C. Robins, Belfast. 

8594. Protectinc CoLiars, V. Burgess and J. W. 
Larder, Sheffield. 

8595, Oru Encrng, H. N. Bickerton and H. W. Bradley, 
Manchester. 

8596. Microscopgs, J. MClcuskey, Glasgow. 

8597. Ort-can Stopper, J. O'Hara, Glasgow. 

8598. Ripixe and Driving Harness, H. Tyaoe, 
Coventry. 

8599. TorcH, R. MacDonald, Perth. 

8600. A Sarery Stipe Stream Escapes, P. Clarke, 
Dudley. 

8601. Pan Lin, T. E. Ovens, Salford. 

8602, Gianps for PackING Piston-Rops, D. Harvey, 
Liverpool. 

8603. Driving Mecuanism for Toys, L. 
Halifax. 

8604. Lamps, F. Sadler, London. 

8605. Rivetinc Macaine, F. 8. Dudgeon.-(F. vox 
Kodolitsch, Austria-Hungary. 

8606. Mupavarp F taps for CycLE WHEELS, C. Parish, 
Preston. 

8607. Foo SIGNALLING Apparatus, A. Taylor, Man- 
chester. 

8608. CHAIN-CONNECTING SHACKLES, H. and H. J. 
Warrington, Birmingham. 

8609. RatLway Coup ine, W. Johnson and J. Carpen- 
ter, Southampton. 

8610. CoupLinc Apparatus, W. Johnson and J. Car- 
penter, Southampton. 

8611. TaBLe for Pastinc Borrte Lasets, G. Dawson, 
Barnsley. 

8612. Socks and Srockines, M. A. St. J. Carr, 
London. 

8613. CHAINLEss Gear for VELocIPEDEs, A. Kay, 


Kiiser, 


mdon. 
8614. Cuarcina Device for Kitns, C. Livingston, | 


_ Glasgow. 

= ATER - FILTERING APPARATUS, J. Lehmann, 
‘ow. 

8616. Supports for Rops of Sicnais, H. Keeling, 
‘ow. 


8617, Pneumatic Tirgs, G. T. Collins and T. Kennedy, 
Roscrea, Co, Tipperary. 





8618. Boor Tork Guarps, R. W. Hopkins and J. F. 
Woodward, South Croydon, Surrey. 

8619. Pan for Generatina Heat, J. Mason, Bury, 
Lancs. 

8620. Srwinc Macuings, C. M. and J. E. Mackenzie, 
Muirtown, Inverness-shire. 

8621. Douste Hewicat Gearino, J. A. Rowcliffe, 
Manchester. 

8622. Toy Pistot, H. W. Rightmyer, Glasgow. 

8623. Pia IRon HANDLING MacHINgeRY, A. E, Brown, 
Glasgow. 
624. CoupLinas for Rartway Wacons, R. B, Ladbury, 
Birmingham. 

8625. Fittinc Barrezs, G. Beer, Halifax. 

8626. Liresetts, J. T. Fenwick, London, 

8627. SPEED - CHANGING MECHANISM, 
London. 

8628. ImiraTion WaHaAtEnons, J. Bair and E. Clark, 


P. Lawley, 


ndon. 

8629. WireLEss TeLkarapny, S. G. Brown, Bourne- 
mouth. 

8680. SHurrLes for Wreavine Looms, F. V. Mitchell, 
London. 

8631. OveN SHetves, A. 8. Fryer and C. P. Watson, 
London. 

8682. BeLtows, W. and E. Allday, London. 

8683. Macuines for Castina and Sgettine Tyrk, A. J. 
Boult.—(Lanston Moaotype Machine Company, United 
States.) 

8634. PREPARING PERFORATED RxcorD Srrips, A. J. 
Boult.—(Lanston Monotype Machine Company, United 
States.) 

8635. Hat Sranp, E. B. Magill, London. 

8636. MAKING CiGaRETTEs, L. Davis and H. Hendriks, 


London. 

8637. PHorocrapnic Finpers, W. W. Beasley, 
London. 

8638. DIsCONNECTABLE JOINT for Pipgs, R. and W. Mark, 
London. 

8639. Apparatus for BurtpInc Watts, P. Hanley, 


London. 

8640. Toot Hoxiprers for Latues, H. J. S. Cassal, 
London. 

8641. Execrric Currents, The British Thomson- 
Houston Company, Limited.—(#. Thomson, United 
States.) 

8642. Pavement Licuts, R. Skene, London. 

8643. Maxine Sreet, G. W. Johnson.—(The Well- 
man-Seaver Engineering Company, United States.) 

8644. TRANSMITTING ORDERS on Suips, L. 8S. Thompson, 
London. 

8645. Sgasontnc TimperR, F. Spaight and Sons, 
Limited, and T. J. Ferguson, London. 

8646. OpgRaTING Rartway Covup.inas, J. Evans, Bir- 
mingham. 

8647. Presgrvine Eaos, B. H. Shearer, Kingston-on- 
Thames. 

8648. AceTYLENE Gas Generators, W. P. 1 hompson. 
(4. Weginann-Hauser, Switzerland.) 

8649. CasH-cHECKING Dkevicr, J. G. F. Kirschner, 
Liverpool. 

8650. TEACHING AImING in SHoortrna, E. Stark, Liver- 


pool. 

8651. Sarety Appliances for ELectric ConpvuctTors, 
J. Unsworth, Liverpool. 

8652. Soap-PoLisHinG Pasts, W. W. Pilkington and 
W. R. Ormandy, Liverpool. 

8653. Grinpstongs, &c., W. W. Pilkington and W. R. 
Ormandy, Liverpool. 

8654. TREATING SAND CONTAINING IRon, W. W. Pilking- 
ton and W. R. Ormandy, Liverpool. 

8655. THREAD-cUTTING Device for Spoots, W. Miller, 
Manchester. 

8656. SOUND-BOARD for VOICE-RECORDING INSTRUMENTS, 
E. W. Chant, London. 

8657. AUTOMATICALLY OPERATING SUBTERRANEAN 
Sana, B. F. Carpenter and C. N. Fowler, New 
Yor’ 


8658. CasH and Packace Carriers, E. C. Gipe, 
London. 

8659. Frre-gscapr, J. O. Millar and D. Agnew, 
London. 


8660. Uncovptina Rartway Vexicigs, E. J. Hill, 
London. 

8661. INTRENCHING Toots, L. H. Wightman, London. 

8662. RecuLatina the Consumption of Gas, C. W. 
Reece and T. H. Gaskin, London. 

8668. CarmicaL Fire ExtincuisHers, A. H. van Riper 
and P. F. Guthrie, London. 

8664. Hrzt AtracHments for Boots, J. H. Morrow, 
London. 

8665. Crowns for ARtTiIFIcIAL TrETH, C. Whitney, 
London. 

8666. Hook Nerepuxs for Knitrinc Macnings, J. A. 
Seyfert and R. O. Miiller, London. 

8667. RemovaBLeE CurRTAIN Rop, 
London. 

8668. TusvLous Borers, G. F. Jarvis, London. 

8669. Rotary Enornes, G. G. Marks.—(The Wineland 
Rotary Engine Company, United States.) 

£670. BLock Hotpers for Brush Macuings, W. E. 
Richards, London. 

8671. eal maeaae Macurng, J. Heissenberger, 

naon. 
8672. ELecrric Moror Carrtiaces, A. Lewis, London. 
8678. CoupLtincs for RarLway Waaons, C. Dietz, 
ndon. 

8674. Branpinc Irons, H. H. Lake.—(W. F. Hutchin- 
son and W. T. Criswell, United States.) 

8675. APPLIANCES for Rack1nG Casks, J. Dechaineux, 
London. 

8676. Pneumatic Dispatch Apparatus, J. H. P. L. G. 
Bostedo and E. A. Fordyce, London. 

8677. PRESSURE-REGULATING VALVE, H. H. Lake.— 
(J. d’ Este, United States.) 

8678. GLoves, H. H. Lake.—(W. 8. Richardson, United 
States.) 

8679. Exp.ostve, T. H. Kelly, G. W. Bell, and R. N. Kirk, 
London. 

8680. ExpLostve, T. H. Kelly, G. W. Bell, and R. N. Kirk, 
London. 

8681. PorTaBLe WARDROBE, E. 8S. Doréand F. R. Baker, 
London. 

8682. Sand Boxes of Locomotives, H. W. Garratt, 


E. E. Kammer, 


London. 
8683. Hassocks and Cusnions, N. F. Hurdel, 
London. 
8684. Box-nincrnc Macuines, D. H. Saunders, 


London. 
Ropervat Bavances, E. Bockstael, jun., 
London. 

8686. INDICATING the Density of Smoxg, V. Aicher, 
London. 

8687. SnHeatuHs for Pencits and Pens, R. J. Allen, 


mdon. 

8688. Drittinc Macuings, E. Edwards.—(A. Biittner, 
Germany.) 

8689. MecHanicaL Movements, J. C. Fell.—(€. B. Cot- 
trell and Sons Co., United States.) 

8690. Composition for CLEANING Cuimnrys, R. Hoult, 

ion. 

8691. Drivinc Betts, C. M. Johnson, London. 

8692. Macuines for Grinpinc Figs, H. Klewer, 
London. ; 

£698. ConveRTING TRANSFORMERS, C. D. Abel.—(Za 
Société Anonyme pour la Transmission de la Force par 
l Electricité, France.) 

8694. Caps for Sgatinc Botries, The Crown Cork 
Company, Limited.—(I¥. Painter, United States.) 

8695. Propuction of Ptiastic Casts, C. Pietzner, 


on. 

CycLE-pRIviInc Apparatus, F. Schweikert, 
London. 

8697. Skirt ATTACHMENTS, E. B. Haines, London. 

8698 VENTILATING STEAMSHIPS, R. W. Thompson, 
Rayapuram, Madras. 
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8699. PHotocraPHic Suutrers, A. J. Jones and Levi, 
Jones, and Co., Ltd., London. 

8700. ManuracTurRE of Sree, R. F. Hall and T. B. 
Sharp, Birmingham. 





8701. Tupina, E. Schoepke.—(F. Holey and R, Keller, 
Austria-Hungary.) 

8702. Cuarr-cuTtina Macuings, W. Choat, jun., West 
Croydon, Surrey. 

8703. BicycLe Pumps, R. Noddings and W. Ryan, 
Rochdale. 


8704. CycLte Rim Brakg, J. and I. Martin, Bolton. 

8705. Brakrk ATTacHMENTS, H. M. Hammar, London. 

8706. Pneumatic TIRE-MAKING Macuing, H. Cross, 
Birmingham. 

8707. Eye-ciasses, W. A. Dixey, London. 

8708. A Baxi Toy, F. D. Ashworth, Manchester. 

8709. ConTROLLING WaTER Fiow, W. 8. Squire.—(A. 
Wylie, Western Australia.) 

8710. S1zinc Macurngs, H. Martin, Burnley. 

8711. Traps for Sort Pipss, T. Pickup, ape 

8712. Cycrte Drivinc Betts, W. James and D, A. 
MeNeight, Liverpool. 

8718. Winpow Fitrinas, R. McDougall, Glasgow. 

8714. Apparatus for TREATING YARN, F. Barraclough, 
Headingley, Leeds. 

8715. SHEDDING Morton for Looms, A. 8. Mills, Man- 
chester. 

8716. Skirts for Cyciine or Wavxrno, L. Stillmann, 


Liverpool. 
8717. Scoot Desks, J. D. Holiday and EK, Rickitt, 


Manchester. 

8718. Suirt Fronts, J. B. Eaton and F, H. White- 
house, Sheffield. 

719. Hanpises for Knives, M. H. Agar, Sheffield. 

8720. LETTERPRESS PRINTING Macuings, M. Smith, 
Manchester. 

8721. “JarprinrergEs,” J. Marston, Limited, and H. 
Newill, Wolverhampton. 

8722. Stirr Prastic Brick Macuings, F. Johnson, 

ceeds, 

8723. Extrneuisuer for Or, Burners, H. V. Rippin- 

gille, Aston, near Birmingham. 


8724. HeiicaL SprraL Conveyors, J. Stevenson, 
Accrington. 

8725. Btockina Learger, J. B. Brooks and J. Holt, 
Birmingham. 

8726. Switcugs for ErectricaL Purposss, A. Watson, 
Birmingham. 


727. Musicat Toys, C. Kratochwill, Manchester. 

8728. Disues for Servina Foop, R. Heinzel, Man- 
chester. 

8729. Soap Hotpmr, A. Wrightson, Scarborough. 

8730. Frepinc Trovons for CatrLesHEps, J. B. 
Pearson, Dublin. 

8731. Door-cueck, H. F. Horsnaill, Eastbourne. 

8732. Lupricator, G. Wiltshire, Liverpool. 

8733. ScrEw-cuTTING Too.s, J. D. Smillie, Glasgow. 

8734. PorTraBLE Book-rest, F. A. Q. van Gelder, 
London. 

8735. Steam ENGINE J. C. Dobbie, 
Glasgow. 

8736. Cuatis Lusricatinc Apparatus, H. Garland, 
West Kirby, Cheshire. 

8787. BaL.-BEaRINGs, G. H. G. Briggs, London. 

8738. Cuatn ApJusTeR for Cycies, H. T. Tanner, 
Redditch. 

739. Gas Cooxtno-stoves, J. W. B. Wright and H. 
Darwin, London. 

8740. Gas Cooktna-stoves, J. W. B. Wright and H. 
Darwin, London. 

8741. Gas Stoves, J. W. B. Wright and H. Darwin, 
London. 

8742. Gas Cookinec Stoves, J. W. B. Wright and H. 
Darwin, London. 

8743. PorTaBLe Foupinc Bassinerte, H. J. Peachey, 
Ilford, Essex. 

8744. Reparrinc Fracturep Screw Suarrs at Sra, 
P. Barry, London. 

8745. Preventino the Escape of Fine Parriciss of 
Meat Frovr, W. G. Harrison and K. Stephenson, 
London. 

8746. Tent ApsvsteErR, G. Price, London. 

8747. Capinets, R. J. Boden and G. R. Hughes, 
London. 

8748. Fixcer Grip Suretps for Preys, G. R. Hughes, 


INDICATORS, 


London. 
749. Pocket Lamps, W. S. Stanley, Beckenham, 
Kent. 


8750. Rounpanouts, E. M. Bertholdand H. L. Rtidiger, 
London. 

8751. Impartinc BRILLIANCY to Finrovus SvnsTaNcers, 
J. Murphy and W. Droege, London. 

8752. Gas Fcosomistinc Device, M. Shearer and J. W. 
Wedderburn, Ilford, Essex. 

8753. COLOUR-PRINTING Macuings, F. R. E. Koehler, 


mdon. 

754. Motor Vruicies, C. Frohnhaeuser.—(X. Hagen, 
Germany ) 

8755. Crycie Sranp, G. Jordan, London. 

8756. Tea Cussts, E. H. Archer, London. 

8757. Kgyiess Watcues, E. M. Seddon, London. 

8758. ORDNANCE Prosectites, A. T. wson, G. T. 
Buckham, and L. Silverman, London. 

8759. Weavine Lace, W. D. Uphill.—(L. Koenigaberger, 
Germany.) 

8760. Wrencugs, W. V. Chisholm, R. D. Kirk, and W. 
Chisholm, Kingston-on-Thames. 

8761. Pistot-sworps, B. Reyes, Kingston-on-Thames. 

8762. Desks, P. R. J. Willis.4H. F. Forrest, Canada.) 

8763. Wacons, F. E. Heston, Kingston-on-Thames. 

8764. Gas Licut Distrrevtor, H. Fisher, London. 


8765. AcETYLENE Gas Generator, O. Boettcher, 
London. 
8766. MANUFACTURE of Sat-ammontac, L. Wirtz, 


London. 

8767. ManuractuRE of Matcuss, A. J. Boult.—(Z. 
Grimont, France.) 

8768. Boarp Game, A. Tims, London. 

8769. PickLe-rorks, W. H. Buffey, London. 
8770. Rattway Foo Sianatirno, J. W. Creasey, Kings- 
ton-on-Thames. 
8771. Penpant for M. Mayer, 
London. 

8772. MustarRp Pot, A. Mohrling, London. 

8773. Tickets, J. M., 8S. M., and C. F. Spink, and C. 
Winter, London. 


WatcH CHAIN, 


8774. Ratitway SieEepers and Carrs, E. Holden, 
London. 
8775. INCANDESCENT Lamp Firtinos, M. Lachman, 


London. 

8776. AppaRaTUS for ARRANGING YaRN, D. Campbell, 
London. 

8777. Game, F. B. Brewer, London. 


778. Gotp Extractor, A. R. Wojciechowski, 
London. 

8779. Recenerators for Gas Retorts, J. West, 
London. 

8780. Exrractinc Yeast, E. de Meulemeester, 
London. 

8781. Porirication of Yeast, E. de Meulemeester, 


London. 
8782. CLARIFICATION of Ygast, E. de Meulemeester, 
London. 
8783. HoLttow Wars, G. C. Marks.—(C. Rouchaud and 
Co., France ) 
8784. GOVERNING HIGH-REVOLUTION Enotes, H. B. 
and J. 8. Watson, and T. C. Billetop, London. 
8785. Stop VaLves, Templer and Ranoe, Limited, and 
J. P. Ranoe, London. 
8786. Fonngts, W. P. Thompson.—(C. Bonafede, 
italy.) 

8787. Motor Cars, L. Popp, London. 

8788. DispLayinc Goops in SHop Winpows, 
Woolgrove, London. 

8789. Go_r CLuss, P. H. A. Barrow, London. 
790. Protectinc CycLes purING Transit, A. R. 
Denbigh, Liverpool. 

8791. HosprraL Bepstgaps, B. Magrini.+{(G. Villa, 


J. A. 


Italy.) 
8792. Tings, H. Falconnet and M. Pérodeaud, Liver- 
pool. 
8793. Tings, H. Falconnet and M. Pérodeaud, Liver- 
1. 


s7o4. Warts, H. Schmidt, Liverpool. 

8795. PREVENTING Fravps, E. Edwards.—( 2. Candriani, 
Germany.) 

8796. Brick Presses, G. Wooliscroft and H. Todd, 
London. 





———== 


SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 


619,010, Twver IRon, F. S Blakesley 
— Wied Felruary 2th, 1898. as 
Clain.—In a twyer iron, in combinati 
an air chamber, an air-blast pipe opening f 4 fire pot 
chamber, a ring adapted tobe set into th 
of the fire pot, which ring has two dey 


Rockford, MN. 


ie lower re 
ending = 





forated lugs, a rotatable closure for varyin 

volume’of the air blast to the fire pot, having me 
of different sizes, also having a pivotal opening Pasting 
tric to its centre, and a rod extending through an 
opening and through the perforations of the lugs fo 
rotating the closure, substantially as and for then sag 
pose specified. a 


619,048. Cusnion Covpiina ror Trip HAMugr 
L. Mayer, Mankato, Minn.—Filed July 2144 Teo 
Claim.—(1) In a cushion coupling for power hammers, 
the combination with the reciprocating ram of 
hammer head, of the operating connections ate: 
for having separate relatively yielding movable men. 
bers provided in their adjacent faces with ball sockets, 
and coupling balls loosely housed within the register’ 
ing sockets, substantially as set forth. (2) In v 
cushion coupling for power hammers, the combination 
with the reciprocating ram or hammer head, of the 
operating connections therefor having separate Tela. 
tively yielding movable members provided in their 
adjacent faces with vertically-disposed sockets taper. 
ing in depth toward each end, and coupling bally 





a od 


loosely housed within the registering sockets, sub- 
stantially asset forth. (8) In a cushion coupling for 
power hammers the combination of the reciprocating 
ram or hammer head, the rotating crank carrying a 
head, a pair of coupling arms pivotally connected at 
one wad with the head carried by the crank, and 
having their other ends projecting within the ram or 
hammer head, said coupling arms and the ram or 
hammer head being provided in their adjacent faces 
with vertically-dis sockets tapering in depth 
toward each end, coupling balls loosely amanged in 
said sockets, anda yielding cushion or buffer interposed 
and held between said coupling arms, substantially 
as set forth. 


619,049, Steam Evnoine Inpicator, J. C. “Paige, 
Malden, Mass.—Filed December 15th, 1897. 

Claim.—{i) In an indicator, the combination with 
the drum and the pencil adapted to be moved toward 
and away from the same, of means controlled by the 
drum for automatically throwing the pencil away 
from the drum at a predetermined point in the move- 
ment of the latter. (2) In an indicator, the combina- 
tion with the drum having ratchet teeth and a pro- 
jection on its periphery, and the pencil and pencil 
arm adapted to be moved toward aud away from said 
drum, of a loose collar carrying the pencil arm, % 
spring-actuated detent adapted to engage the collar 

















and move the same so as to throw the pencil away 
from the drum, a pawl connected with said detent 
and adapted to engage the ratchet teeth on the drum 
when the detent engages the collar, and to disengage 
said teethj}when the detent is disengaged from the 
collar, and a catch adapted to engage the collar 50 "8 
to hold the pencil in contact with the drum and to be 
displaced by the projection on the drum so as to 
disengage the collar at the end of;a ‘complete stroke 
ofthe drum. (3) In {an indicator, the combination 
with thedrum having a groove to confine the operating 
cord, and the arm supporting said drum, of a member 
having a vertical flange portion surrounding the lower 
part of the drum and covering the groove so as to 
prevent the cord from slipping out therefrom and 
having a tangentially-directed stem with an aperture 
for the cord, and means for securing said member in 
various positions. 
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articles, of which this is the last, 
lete without some reference to the 

be boiler; for although the water-tube boiler 
fire-tu in such favour that to speak of any other 
regarded as waste of space, yet it must 
ty be forgotten that there are still in our warships, 
not hose of other nations, au immense number of fire- 
aig a ae and we venture to maintain that by no 
tube the most has been made of the system, which 
gs es good qualities which no water-tube boiler yet 
ers cm has. Itis desirable therefore, or even necessary, 
ge ae a why the fire-tube boiler is being superseded 
. ae Belleville or some other of the numerous varieties 
by vrater-tube boiler now being tried. And here, once 
we would point out that it is useless to cite what 
rane done in the mercantile marine as a precise 
por of what can be, or ought to be done, in 
thi or any other navy. And further, the conditions 
ow which a boiler is worked in time of war are dif- 
primer in their effect on a crew from those which obtain 
time of peace on board a warship. The necessity for 
rrying heavy banked fires continuously was extremely 
trying to the stokers and engineers on board the American 
ships in the last war, and emphasises the desirability of 
using boilers in which steam can be got up very quickly. 
A boiler is a boiler and a steam engine a steam engine, no 
matter where they are to be found ; and a boiler in a man- 
of-war cares nothing for the executive. But there are 
certain conditions of service peculiar to the warship, and 
with these the boiler must comply. Leaving on one 
side the advantages and excellences of the fire-tube 
boiler, let us consider what are its defects. First of all, 
it is too heavy. This extra weight is mainly due to 
the shell, the envelope in which the heating surface is 
enclosed. The water-tube boiler has no envelope but a 
ight casing of sheet iron and asbestos. The fire-tube 
boiler also carries far too great a weight of water. The 
excessive weight of the boiler proper is due to the high 
pressures carried. As we have already stated, we 
believe that 200 1b. on the square inch is the maximum 
pressure that it is worth while to carry; but even this 
entails enormously thick plates for the shell-of a large 
boiler. The staying, too, is very heavy. The weight of a 
boiler is, however, not an abstract question. Itis purely a 
relative term. If it could be shown that the Scotch boiler, 
for example, did not weigh more than the water-tube 
boiler per horse-power developed, the objection on the 
score of weight would no longer exist; but this cannot 
be done. It is worth while to add, however, that the 
comparison with the Belleville boiler is not so unfavourable 
as might be supposed. A boiler does not exist in a ship 
by itself, so to speak. It must be taken with all the 
force pumps and appurtenances required for its use. The 
Belleville boiler has more of these things than the Scotch 
boiler, and so we find Herr Busley writing, ‘‘ Worked 
with all the care and attention necessary for the elaborate 
system described above, Belleville boilers have stood well 
at sea when not pushed, but as steam producers their 
results are not eminently good. What they save in 
weight of water, as compared with other water-tube 
boilers, is almost made up for by the weight of masonry 
in the furnaces, as well as of the feed, air-compressing, 
and steam-drying arrangements. At the trial trip of the 
Messageries Maritime Company’s Australien only 19°2- 
horse power were obtained with one ton weight of boiler, 
whereas Scotch boilers produce 18-horse power per ton 
with natural, and 20 to 25-horse power with forced 
draught.” From the paper by Sir John Durston and 
Mr. Oram, recently read before the Institution of Civil 
Engineers, we find that, when working at full pressure, 
the Scotch single-ended boilers of H.M.S. Hannibal 
weigh 132 lb, per horse-power, and give 14°8-horse power 
per square foot of grate surface. Belleville boilers in the 
Canopus, working under similar conditions, weigh 103 Ib. 
per horse-power; but the horse-power per square foot 
of grate is only 12:9. The difference is, therefore, 29 lb. 
per horse-power, or, for the 12,000-horse power developed 
by the Canopus, about 155 tons. The horse-power per 
ton of the boilers of the last-named ship is about 21°7 per 
ton. We believe, however, that Mr. Howden has, without 
difficulty, got 25-horse power per ton. 

M. Bertin states that the Scotch boiler holds 7:38 cubic 
feet of water per square foot of grate, while the Belleville 
has only 0:885 cubic feet, and the Niclausse 2°07 cubic 
feet per square foot of grate. The total weight per square 
foot of grate of the first he gives as 0°85 tons ; that of the 
Belleville boiler is 0°53 tons; and that of the Niclausse 
boiler 466 tons per square foot of grate. We give all 
these apparently contradictory figures, because they illus- 
trate the way in which the changes may be rung. 
In point of fact, the great defect of the Scotch boiler is 
that its grate area is deficient as compared with the space 
occupied and the weight of the boiler and the water it 
contains, The direct result is, that in order to get an 
we return from the boiler, forced draught must be 
used; and whereas the Belleville or Niclausse boilers can 
do well with 151b. or 201b. of coal burned per square 
foot of grate per hour, the Scotch boiler must 
burn at least 50 per cent. more. It is not 
that there is actually more coal put on the 

tes of the Scotch boiler than on those of its rivals, 

ut that the same weight of coal has to be burned in a 
more contracted space, with, as the result, a far higher 

mperature. It is necessary to direct attention at this 
point to the misleading nature of statements concerning 
the ratio of heating to grate surface. In all cases the 
Proportion of heating surface to the weight of coal burned 
should be taken into account. Thus, for example, 
James Watt’s rule, one square yard of heating surface to 
one square foot of grate, answered very well while the 
rate of combustion dia not exceed 8 Ib. or 10 Ib. of coal 
Per foot of grate per hour. In the modern locomotive 
We find about 60ft. of surface to the foot of grate, while 
the weight of coal burned is 60 Ib. or 80 Ib. per foot per 
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hour. In the Belleville boiler, about 30 square feet of 
surface are allowed per foot of grate, and the rate of 
combustion seldom exceeds 20 1b. of coal per foot of 
grate per hour. 

If it were possible first to reduce the weight of the 
shell of a fire-tube boiler, and, secondly, reduce the 
quantity of water in it, we should at once be able to 
consider the fire-tube boiler as a possible competitor of 
the water-tube boiler for marine work. Nowit so happens 
that both these things can be done. But the doing will 
be a startling innovation on existing practice—so start- 
ling that we must ask our readers to follow what we 
have to say carefully before they pronounce an opinion 
or jump to an adverse conclusion. 

The accompanying engraving is a mere sketch, but 
it will quite suffice for our purpose, and will, we think, 
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FIRE-TUBE BOILER 


be understood at a glance. In cross section the pro- 
posed boiler resembles the Yarrow express boiler, only 
that two inclined water chambers take the place of the 
normal stacks of tubes. These chambers open at the 
top into a suitable steam drum, and they are crossed by 
a great number of fire tubes of small diameter. These 
convey the products of combustion from the furnace to 
the smoke-box at each side, and thence to the funnel. 
It is not possible, we believe, to produce a boiler of 
simpler construction. Let us consider the objections 
which will be brought against it. 

The first is that it must be very uneconomical, because 
the tubes are so short. Now it is quite well known that 
the first inch or two of tube surface is more efficient than 
the last foot or two near the smcke-box. In the boiler 
sketched the tubes are 1ft. 6in. long, and 1°25in. diameter 
outside. Practically nothing would be gained worth having 
by increasing the length of these tubes to 6ft. A tube 
2‘5in. in diameter would carry a column of gas of four 
times the sectional area, and would have double the 
surface. To be as efficient a heat abstractor as the 
smaller tube it would probably have to be at least three 
times as long, that is to say, 4ft. 6in. Tubes 34in., and 
even 4in. diameter, and not more than 6ft. or 7ft. long, are 
freely used in Scotch boilers. But there is another point 
from which this question can be viewed. No fewer than 
thirty-six tubes of the diameter stated can be set in each 
square foot of the sides of the water chambers—that is 
to say, six in a row and six rows. Now let the length of 
each chamber be 7ft. and the area available for tubes 
4ft. by T7ft., or 28 square feet in all. Then we 
can have in each side 28 x 36 = 1008 tubes, or for 
the two sides, 2016 tubes. These will all have more 
than jin. water spaces, a dimension quite sufficient in 
locomotives using bad water, and sufficient therefore for 
a boiler using distilled water. Avoiding minute fractions, 
the heating surface of each tube is 0°5 of a square foot, 
and the total tube surface of the boiler is 1008 square feet. 
To this we have to add tube plate surface, kc. In round 
numbers, we shall have 1050 square feet of heating 
surface. The grate surface will be about 30 square feet, 
giving a ratio of just 35 square feet of surface to 1ft. of 
grate ; that is to say, a little more than is allowed in the 
Belleville boiler. But all the surface in the fire-tube 
boiler is obviously of maximum efficiency. Why should, 
under the circumstances, 1000 square feet of heating 
surface be less economical than it isin any other type of 
boiler ? 

It will be seen that this boiler possesses the prominent 
advantage that the tubes being so short, expansion and con- 
traction will have little or no effect on them, and nothing 
can exceed the facilities presented for finding out what 
tube is leaking should a leak start, and the operation of 
plugging can be performed with the utmost ease in a few 
seconds without letting down steam, small compressed 
wooden treenails sufficing. Again, tubes can be cut out 
and replaced in an exceedingly short time without going 
into the furnaces. 

The major objection that can be urged with reason is 
that rings will form on the tube plates and block the 
holes, and that the tubes will be choked with cinders. 
But Messrs. Yarrow ascertained long since that the for- 
mation of ‘birds’ nests,” or rings, was due to the 
presence of impurities, mainly iron, in the coal, and that 
this coal is easily avoided. The rings, too, are seldom 





formed unless the draught is extremely heavy. So far as 
soot, &c., is concerned, that is easily dealt with. The 
shortness of the tubes and a sharp draught will prevent 
much from settling in the tubes, and a steam blast 
cleaner can be used even while steam is fully up without 
much trouble. As to smoke prevention, the boiler is on 
all fours with the ordinary express boiler. It is proper 
to add that this boiler, or, more strictly speaking, the 
general idea of it, was suggested to us ase or four 
years ago by two inventors, neither of whom knew any- 
thing of the other; one of these gentlemen is Mr. 
Des Vignes, well known as a builder of fast steam launches, 
We are not aware of the existence of any patent. 

It will be seen, then, that there is beyond doubt a way 
in which the fire-tube boiler may be adapted to use in the 
Navy, and we venture to say that a principal reason why 
the fire-tube system has gone so completely out of favour 
must be sought in the belief that there were but three 
stereotyped methods of construction, namely, the Scotch, 
or return-tube boiler; the locomotive boiler; and the 
Admiralty, or ‘low boiler.” The belief has been 
universal that a great length of tube is essential to 
economy. No one has taken the trouble to investigate 
the properties of small tubes as heat absorbers. We 
ourselves, carrying out experiments on a small scale 
some years ago, were surprised at the results we obtained. 
Not half enough has been done in the way of cutting up 
the products of combustion into fine threads or streams ; 
and those who would urge that a length of 18in. is an 
inadequate run for them, should not forget that it is more 
than has been allowed in building powerful boilers of the 
express type. 

In concluding this series, we desire to direct attention 
to the important advances that have taken place in the 
adaptation of the express boiler to large ships. This has 
been notably the case with Yarrow boilers in foreign 
navies. In a short time we shall place the facts in 
detail before our readers. We stated at the outset that 
the express boiler did not come within the scope of 
the series, but the modified Yarrow boiler for battleships 
can scarcely be said to come into that category. The 
tubes are considerably larger in diameter, the combus- 
tion is less intense, and various points of difference exist. 

Finally we state our belief that the Belleville generator 
is not to be the naval boiler of the future; it is a stop- 
gap, and nothing more. The zeal for reduction of 
weight displayed by Sir John Durston’s clever pre- 
decessor at the Admiralty had much to do with bringing 
the fire-tube type into disfavour. It is noteworthy that 
Sir John Durston has stated that the Scotch, or, as he 
prefers to call it, the tank boiler, has given excellent 
results of late. The following extract from his and Mr. 
Oram’s paper, read before the Institution of Engineers, 
will be read no doubt with interest :—‘‘Ten battleships 
have been tried with water-tank boilers; they are of 
similar design, and are all arranged to develop 10,000 
indicated horse-power with natural draught (eight 
hours), and 12,000 indicated horse-power with accelerated 
draught (four hours). They have each two sets of 
triple-expansion engines having cylinder ratios of 
1:2°18:4°8, the dimensions of cylinders, stroke of 
engines, and steam pressures being exactly the same as 
in the preceding eight battleships. They all have eight 
single-ended four-furnace boilers, each with two combus- 
tion chambers, except in the boilers of the Renown, 
which have four combustion chambers, one to each 
furnace. The boilers are arranged two in each 
of four water-tight compartments, with their backs 
towards the middle line bulkhead of the ship, and 
stokeholds in the wings. While the boilers were 
of larger dimensions than those of the vessels under 
the Naval Defence Act, the engines were also 
made of rather more substantial construction, and 
for these two reasons the horse-power realised per ton is 
less than in the corresponding eight vessels of the Naval 
Defence Act. All these battleships obtain their maximum 
power by forced draught fitted on the closed stokehold 
system, with the exception of the Magnificent and Illus- 
trious, where fans in the uptakes are fitted on the system 
known as induced draught. The amount of forcing, as 
indicated by the air pressure or vacuum required, is but 
moderate, and the maximum powers were easily obtained. 
The boiler tubes are all fitted with the Admiralty cap- 
ferrules, and leaky boiler tubes, once so fruitful of trouble 
in warships, are now practically unknown.” 

The Belleville boiler will, no doubt, maintain its 
position for some time to come, say, at least six years, 
the duration of one according to Sir John Durston. But 
it remains to be seen if, when worn out after two 
commissions, they will be replaced. 








SEA COAST PROTECTION. 
By W. H. WHEELER, M. Inst. C.E, 
No. VI. 

EXAMPLES OF GROYNES.—(Continued.) 
FELIXSTOWE AND Harwicu. 

From Bawdsey Ferry nearly to Harwich the coast 
consists of low cliffs, 15ft. to 20ft. high, of clay and glacial 
drift containing some gravel and stones, which has 
supplied a limited amount of shingle to the beach. The 
direction of the travel of this shingle varies, with the 
direction of the coast and the set of the flood tide, from 
nearly west to north-east. At the mouth of Bawdsey 
Haven there is a considerable accumulation of shingle, 
through which the river has difficulty in keeping an open 
passage, a bar stretching across the channel, which con- 
stantly varies in height and position. Formerly large 
quantities of shingle were removed from here for concrete 
and road repairs; andit is stated that as much as a thousand 
tons were sometimes removed in a week in the boats which 
came for the purpose. This practice was, however, stopped, 
owing to an action having been brought in 1880 by the 
Crown against the Lord of the Manor, and the decision 
confirmed on appeal. It was then held by the judges 
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that it is the duty of the Crown to protect the land by 
preventing the destruction of a natural protection such 
as this bank of shingle. [Attorney-General v. per 
A considerable amount of protection has been afforde 
to the cliffs east of Felixstowe by sea walls and groyning. 
The sea wall in one part is entirely of timber, and at | 
another is a combination of timber and concrete. The 
latter consists of 6in. by 6in. fir piles, spaced 3ft. apart, 
and 1lin. by 2in. planking, wie by a concrete wall 9ft. 
high, 1ft. 6in. wide at top, and 3ft. at the bottom, resting 
on the London clay—Fig. 6. On the beach low groynes 
have been placed at right angles to the wall from 2ft. to 
3ft. above the surface, constructed of Sin. by din. fir piles, 
8ft. to 10ft. long, driven into the clay, and having llin. 
by 2in. planking placed between. Every fourth set of 
piles are double, and those between placed on alternate 
sides of the planking—Fig.7. The groynes incline at an 
angle of 1 in 10, which is the Mek of the beach, 


which consists principally of coarse sand with a mixture 
of small shingle. 


These groynes are spaced about 100ft. 
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apart, and are about the same length. They have 
accumulated a considerable amount of material, the sand | 
over the greater part of the length at the eastern end, 
from which the drift comes, being perfectly level, and 
reaching to the top of the planks, and at the western | 
end the material being about lft. the highest on the | 


windward side. The outlay for groynes of this kind is | 


very small, the cost, when planked 8ft. high, being about | 
7s. a foot run. | 
Further east in front of the town the beach was groyned | 
by the frontagers about twenty or thirty years ago with | 
poet of a similar character to those already described, | 
ut omitting the double pile. These are spaced 80 yards | 
apart, and vary in length from 160ft. to 200ft. After | 
they were constructed the beach gradually accumulated, | 
and was raised from 8ft. to 5ft. These groynes have been 
suffered to get out of repair, and are now much dilapidated, | 
allowing the shingle to escape, the beach being in places 
from 2ft. to 8ft. below the planking. In places where | 
they have been recently restored the beach is again | 
accumulating. 
The beach terminates in a triangular spit of shingle | 
which projects across Harwich harbour in a south- | 
westerly direction for about 14 mile, something similar | 
to Spurn Point. This spit is a mile wide at the northern | 
end, diminishing to about one-tenth of this width at the 
south-western end at Landguard Point—Fig. 8. 
The force of the waves on this beach is broken by a ridge | 
of cement stones or masses of indurated clay and septaria | 
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GROYNES AT HARWICH AND FELIXSTOWE 


which runs along parallel with the shore at low water. | 
Formerly these stones projecting from the face of the cliffs | 
acted as a natural groyne and assisted in protecting the | 
beach. About seventy years ago great quantities of this | 
stone were removed for the manufacture of Roman cement, 
and, consequent on the removal of this natural groyne, 
the sea encroached on the cliffs, two Martello towers 
and a small battery erected in 1808 being swept away. 
The shingle which had accumulated on the east side 
was set at liberty, and drifting westwards along the coast 
caused a rapid increase in the spit at the mouth of 
of Harwich harbour, which soon extended in a south- | 
westerly direction for about quarter of a mile, and began | 
to encroach upon the deep-water channel, which was | 
reduced from 7 fathoms to 11ft. To stop this a sub- 
stantial concrete groyne of a curved form was con- 
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structed 500 yards in length round Landguard Point, 
and extended seawards by an open timber structure 15ft. 
wide, rising about 14ft. Be low water, the lower part 
between the framing being filled in with concrete. This 
arrested the further progress of the spit, the — 
collecting in the pocket formed by the projection of the 
groyne from the coast line. 

At the inner end of the groyne a pier projects, against 
which a considerable amount of shingle accumulates. 
The ap 08s at Landguard Point has prevented any 
further shoaling of the channel, but the supply of shingle 
being stopped, part of which used to work round the spit 
along the beach on the inside of the harbour, this beach 
became so denuded that the land began to waste away, 
threatening the destruction of the fort. To prevent this 
part of the timber planking of the groynes was removed 
and some of the shingle allowed to escape. The shingle 
now travels along the beach up the harbour in a 
northerly direction, and as it began to form a shoal 
across the entrance to the Felixstowe dock a groyne 
was run out from the sea wall to the south of the dock, 
and other groynes have also been placed between Land- 
guard Point and the fort. 

On the west side of the harbour the cliffs, consisting 
of London clay, have been wasting for a long period, 
and the advance of the sea was hastened by the removal 
of septaria from Beacon Cliff, which is about 50ft. high, 
and projected out from the general coast line about 150 
yards. With the beating of the waves on this projection 
the septaria stones became denuded and fell on the beach, 
where they formed a natural groyne and protection to 
the beach to the north in front of Harwich. At the 
beginning of the present century these stones were 
removed for making cement. Subsequent to this the 
cliff rapidly wasted, and many acres of land and several 
houses fell on to the beach. In 1847 a breakwater, pro- 
jecting out from the Beacon Hill 500 yards long, was 
constructed by the Government, which not only afforded 
protection to the harbour from south-west gales, but led 
to a large accumulation of material on the beach—a pro- 
cess which also has been aided by the construction of 
groynes. 

WALTON AND CLACTON. 

The cliffs along this part of the coast consist of London 
clay, with beds of gravel and flints, which are constantly 
giving way. The flints in the gravel beds, which are 
frequently falling on to the beach either from slips caused 
by want of drainage or erosion by the waves, afford a 
limited amount of shingle, which is drifted in a westerly 
direction, that which escapes from the groynes, erected 
to stop its progress, finally working up the estuary of the 
Colne to St. Osyth. A considerable outlay has been in- 
curred, both at Walton and Clacton, in the construction 
of sea walls to protect the cliffs. In front of Clacton a 
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concrete wall, about 2000ft. in length, 
was constructed about eighteen years 
ago, for the purpose of forming a 
promenade. Three concrete buttresses 
or groynes, 4ft. 6in. high, were carried 
out to low water at right angles to the 
wall, with the object of preventing the 
denudation of the beach in front of the 
i wall. It was, however, found that 
x instead of effecting this purpose, the 
s destructive effect of the waves break- 
ing into the bays formed by these 
projections and against the wall, had 
a very damaging effect on the beach, 
and caused considerable denudation. 
These concrete groynes have conse- 
\, quently been removed. The effect of 
the waves breaking on the promenade 
wall still tends to cut away the beach 
from the front of the wall, the sur- 
face being much lower at the east than at the west 
end. The danger of the wall being overthrown was 
so great that a concrete apron had to be put down for 
its protection. At the west end of the wall a promenade 
pier, which runs out to sea, has acted as a groyne, and a 
large quantity of sand and shingle has accumulated, the 
beach being 5ft. higher at this than at the eastern end. 
To the east of the concrete sea wall the cliffs have been 
protected and a promenade formed by a timber sea- 
wall, which extends to the limits of the jurisdiction of 
the Sea Defence Commissioners, by whom it was con- 
structed in 1889. This wall consists of pitch pine piles 
18in. square, spaced 6ft. apart centre to centre, varying 
in length from 18ft. to 24ft., and driven originally 12ft. 
into the London clay, of which the substratum of the 
beach is composed ; they are strutted seawards with 12in. 





es 
square timber placed at an angle of 45d 

resting on a block of concrete ite 4ft. quae ane 
in the clay. The sheet piles consist of 6in, Pitch a 
bolted to two 12in. by 6in. walings. After the con® 
tion of the wall, the waves breaking on it in hich ane 
cut away the beach, removing not only the cand | 7 
shingle, but also the clay or “ platimore,”’ as it ig local} 
termed, the surface being lowered 4ft., thus Considerab): 
increasing the thrust on the wall. During the north, 
easterly gales of the winter of 1896-7, owing to the 
denudation of the beach in front of the piles, and ong 
mes of the cliffs at the back due to the saturation of the 
beds of sand and gravel by heavy rains, about 250ft, f 
this wall was overthrown. This breach has since See 
repaired and the main piles tied with iron rods to ilen 
driven on the land side. Although this walling has 
been done about ten years, the heads of the piles me! 
the wallings already show signs of decay. 

In order to prevent further denudation of the beach 
low groynes have been placed at right angles to the wall 
spaced from 50 to 100 yards apart, and extending tg 
low water. They consist of fir piles and planks placed 
horizontally, and raised about 38ft. above the beach 
They appear to be collecting the sand and shingle—the 
sand, after strong easterly gales, being from lft. to 2 
higher on the side from which the supply of shingle comes 
than on the lee side. Some of these groynes do not reach up 
to the wall, but terminate at about the point to which mean 
tides extend. The waves breaking round the upper end of 


these — scour away the beach, which is lower at . 


this part than where the groynes are carried up to the wall, 

Mr. Cressy, the surveyor of the Commissioners, who 
has charge of these works, expresses his opinion as the 
result of experience of this part of the coast, extending 
over thirty years, that _ are beneficial not only in 
preventing the removal of the sand and shingle which 
overlies the clay on the beach, but also in preventin 
the breaking up and scouring away the clay itself ; an 
that the best results are obtained with long, low groynes 
running from the sea wall to low water, rising 18in. above 
the beach, and raised as the beach accumulates. 

To the west of the promenade pier the timber walli 
has recently been extended for a distance of about 2000ft, 
The eastern part of the shore lies under the lee of the pier, 
and the sand on the beach is about 3ft. below the top of 
the wall; further on the effect of easterly gales is more 
felt, and the beach is being scoured away, and is now 6ft, 
below the top of the wall. At the western end a timber 
landing wharf has been run out from the coast, and, 
acting as a groyne, has collected the sand and shingle, 
and the beach here is higher. 








CLYDE SHIPYARDS. 


Tue cessation in placing orders for new shipping with 
Clyde shipbuilders, which set in about three months ago, 
and has since become more and more pronounced, is 
helping materially to moderate the ‘‘ boom” which has 
prevailed, and it may be expected soon to bring matters 
back to something like their normal balance. Since the 
new year only some 70,000 tons have been booked, as com: 
pared with 250,000 tons in the first four months of last 
year. The output during the four months is a record 
figure, being about 150,000‘tons, although for reasons 
which will afterwards appear the aggregate might well 
have been much higher. To the list of new contracts, 
however, there should be added the two additional 
cruisers of the modified Cressy class, which in them- 
selves raise the tonnage considerably, being each of 9800 
tons displacement. One of these important vessels has 
just been placed with the Fairfield Company, and the 
second with another Govan firm, the London and Glasgow 
Shipbuilding Company, Limited. With these fresh con- 
tracts the amount of naval work now on hand in Clyde 
yards and finishing at its wharves reaches to consider- 
ably over 100,000 tons displacement. This figure repre- 
sents the amount of Government work which has been 
on hand for some considerable time, and it has largely 
helped to glut the steel works and raise the price, as we 
as militate against timeous delivery, of the material in 
demand for merchant ships. 

Plates and bars, of the lighter descriptions especially, 
have for some time been hard to obtain, and orders are 
in some instances ten and twelve months behind. Even 
where by importunate personal pushing, shipbuilders 
succeed in getting a measure of reasonable delivery, and 
ships are sent off the stocks not greatly behind time, it is 
only to find that, owing to the want of. boiler plates or of 
engine castings or forgings, the ship’s machinery is 
behind. In many instances, however, the reverse is the 
ease, and some engineering firms have in their works 4 
number of sets of engines completed, for which the hulls 
are still to launch. The consequences are, in too many 
cases, that vessels which should have been earning divi- 
dends several months ago are still on the stocks, or lying 
at the quays and docks of Glasgow. 

In face of such a condition of things, a distinct pause 
in the placing of new orders is only, of course, natural— 
quite apart from the consideration of the height to which 
the price of material and labour has risen—and, it may 
be said, also quite acceptable. Previous briskness in 
placing new contracts, however, has been such that, in 
most cases, builders have still orders on their books, 
notwithstanding that all available berths are occupied. 
Any influences at work, therefore, in eappasers | the com: 
pletion of contracts on hand are now acutely irksome 
In addition to the annoying delay and irregularity in 
delivering material, there is the other fruitful source of 
worry and loss—the waste of working time by 
certain branches of operatives. To some extent the 
difficulty as to supply of material is the cause of the loss 
of workmen’s time, but for the most part this loss on 
the part of boilermakers and iron shipbuilders—the 
riveting sections especially—is attributable to unsteadi- 
ness, thriftlessness, and a lack of will or desire to make 
the most of the present spell of good trade. For wilfu 
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ised stoppages of work on the part of 
and omy e Byam a and Iron Shipbuilders’ 
— Mr. Knight, the secretary, has been soundly 
Boing culprits in his recent reports, and certain of the 
ol de employers have been publicly calling attention to 
cly e they have for complaint in these con- 
the great caus y 
tions. Ithas all along been found that the greater the 
: oad in shipbuilding the greater has been the un- 
m adiness and thriftlessness amongst riveters, platers, 
poo frame setters. Working in squads, as such opera- 
aves do, the absence of any single member—say, the 
holder-on, or even the rivet boy—is enough to cause, or 
excuse, wholesale stoppage. Feeling persuaded that 
there is abundance of work ahead, and able as they are, 
to make a sufficiently adequate pay in, say, eight or nine 
days out of the twelve, certain classes of operatives are 
in no way concerned about getting work out at contract 
time, or about the loss to employers, who have to keep 
machinery going and pay fixed wages to a large regulation 
staff of ofticials and forermmen. ; 
From observation and record in many of the Clyde 
ards within recent times, it appears that—allowing for 
‘unsuitable weather, &c.—the time lost by riveters and 
platers through unsteadiness is as much as from 25 to 
30 per cent., and in special cases the number of hours 
wrought per week by platers during the past three 
months has averaged only 27 out of the 54, representing 
as much as 50 per cent. of idle time. The loss of time 
by engineers and brass- finishers, it is at least some satis- 
faction to know, is only from 5 to about 10 per cent. It 
is, of course, well recognised that the large proportion of 
the time lost is due to drunkenness and wilful neglect of 
work for some days at the beginning of the week follow- 
ing each pay. On the part of the workmen themselves, 
there has for some time been an agitation for weekly 
instead of fortnightly pays, and the principal argument 
used has been that under the system of weekly pays 
ruling elaewhere, less time is lost and a higher standard 
of comfort prevails than under the system of fortnightly 
pays. Employers and managers on the Clyde have been 
somewhat slow to credit this; but—pretty much on the 
principle that they cannot be much worse off than they 
are—they have resolved to give the system a trial, 
although at considerably increased outlay for extra 
clerks, and altered systems of time and book-keeping. 
Dating from last week, the workmen will be paid 
every week in place of every fortnight for twelve months, 
the employers reserving the right at the end of that 
period to return to the fortnightly pays if they find 
that the new system has resulted in a greater loss of 
working time than under the old. Because numbers of 
workmen wast from two to three days every fortnight in 
a Bacchanalian “ burst,” and its unfitting and depraving 
consequences, the fear has been freely expressed that the 
devotees will make the orgie weekly instead of fortnightly, 
and that as a result little or no work at all will be got out 
of them. This may possibly be the effect in specially 
hard cases, but to operate against this danger it has been 
mutually agreed that wages each week shall be paid up 
only to Tuesday night. There will thus be four days’ 
wages withheld by the employers as “lying time.” This 
is a fairly big slice of the week’s earnings to keep in 
hand, and workmen in the circumstances will, one would 
imagine, be apt to think twice before qualifying for loss 
of their jobs. By such means, and with the special 
efforts that will be made by the officials of the men’s 
societies to keep them up to the mark, the experiment 
should surely prove such as will encourage the employers 
to make the system permanent. The workmen, at all 
events, have had their way, and are now put on their 
mettle. It lies with them to show, by regular attendance 
and increasing the average of time worked, that the 
employers of Clydeside were wrong in their fears that 
Clyde workmen could not be trusted with weekly pays. 
It lies with them also to show that the output of tonnage 
per building berth on the Clyde can be made to approach, 
if not exceed, that of any other centre, although it has 
for some time been the boast that in the yards of the 
North-East Coast—where weekly pays prevail, and there 
is not the same subjugating desire for periodic “‘ bursts” — 
the output per berth is often double that per berth in 
Clyde yards. 








THE INSTITUTION OF GAS ENGINEERS. 


ANNUAL) MEETING, 

Tuis year’s meeting of the Institution of Gas Engi- 
neers was held on the 2nd, 8rd, and 4th inst. The last 
day was devoted to a visit to the reservoirs now in course 
of construction at Staines, for the New River, West 
Middlesex, and Grand Junction Water Companies, and to 
ariver trip. The other days—Tuesday and Wednesday 
week—were devoted to private business and the reading 
and discussion of technical papers. The meetings on 
these days were held at the Institution of Civil Engineers, 
at Great George-street, Westminster. 

The President for the year is Mr. F. D. Marshall, the 
engineer of the Copenhagen Gasworks. His inaugural 
address ranged over a variety of topics, many of which 
had only an indirect bearing on the gas industry. An 
intimate knowledge of continental industrial progress, 
gained during eighteen years’ residence in Denmark and 
Germany, qualified him to speak with authority on the 
hackneyed subjects of the relative advantages of English 
and continental methods of technical education, profes- 
sional training, and research. His remarks on these 
matters were interesting and frequently amusing, but we 
are disposed to think that familiarity with the assiduous 
German student has evoked in him a just admiration for 
the assiduity, but that he has assumed on inadequate 
grounds that the assiduity is always rewarded by success 
in industrial undertakings. Many gas engineers appear 
with Mr. Marshall, to be unduly impressed by the fact 
that the Welsbach incandescent mantle was not dis- 


are made by the men of genius who are sports which 
occur among all civilised races. 

Mr. Marshall, however, was right when he said that 
the English gas consumer was heavily handicapped by 
the high prices which he was poses © to pay for the 
Welsbach mantles. The continental consumer buys 
trustworthy incandescent mantles which here cost 1s. at 
3d. to 8d. a piece, and hence incandescent lighting has 
made far more substantial progress in many continental 
cities than in London and other English towns. Mr. 
Marshall asserted that the continental mantles were 
usually superior to those sold here, and if this assertion 
can be supported by an array of testimony, it forms a 
formidable indictment against the manner in which the 
company which virtually has the monopoly of the sale of 
incandescent mantles in this country conductsits business. 
It is unreasonable to expect the English gas consumer to 
believe that mantles cost the manufacturer twice as 
much here as on the Continent, while the quality of those 
made abroad is superior; and we hope to hear that the 
two more powerful associations of English gas engineers 
will join hands in an endeavour to bring about a more 
reasonable state of things. 

Mr. Marshall expressed a hope that simple water gas 
would within his lifetime be generally used for lighting 
by incandescence, as it is, indeed, now used at a few 
installations on the Continent. He gave interesting par- 
ticulars of eight competitive schemes for a modern gas- 
works to be erected at Malmé, in Sweden, capable of 
carbonising 14,000 tons of coal per annum. The first 
prize was awarded to a Swedish engineer, who estimated 
the cost of works, according to his design—exclusive of 
the cost of the site and of gasholders—at £50,944. Mr. 
Marshall stated that he favoured the continental practice 
of placing condensing and scrubbing plant within buildings 
of which the temperature could be regulated. Naturally 
his experience abroad would lead him to take this view, but 
at large works in this country condensers and scrubbers in 
the open answer perfectly well. Similarly, the atmospheric 
condenser, though apparently a crude device, has advan- 
tages which have quite legitimately given it precedence over 
other types. In other countries the atmospheric con- 
ditions are frequently very different from ours, and the 
atmospheric condenser would be out of place. It must 
not, however, be forgotten that the relation which always 
subsists between the atmospheric temperature and the 
demand for gas is a factor which materially favours 
uniform efficiency under varying atmospheric conditions 
with this type of condenser. Mr. Marshall is not justified 
in assuming thatthe more precise methods of condensation 
which answer well in Denmark and North Germany are 
also the most suitable for this country. 

It is unnecessary for us to follow Mr. Marshall in his 
= for the establishment of a national experimental gas 
aboratory, and in his dissertations on technical education 
and old-age pensions. Suffice it to say that his address 
was well received by his confréres, despite a sparseness 
of strictly technical matter, and a prevalence of rather 
forced humour. 

The presidential address was followed by a paper by 
Mr. T. Holgate, the engineer of the Halifax Gasworks, 
on ‘‘Coke-handling Plant.” This paper was a laborious 
one on an unsatisfactory subject, and the author failed to 
rouse much interest in it. The gist of the paper, and of the 
views expressed by those who discussed it, is that at the 
present time the De Brouwer conveyor affords the best 
purely mechanical means of conveying coke from the 
retort-house floor to the store heap or barges. It consists 
of a shallow iron or steel trough on the floor of the retort- 
house, in which are two endless chains kept apart by cross- 
bars. These chains are near the sides of the trough; the coke 
falls from the mouthpieces into the middle of the trough, 
which contains water by which it is quenched. The 
cross-bars attached to the chains draw the coke slowly 
along the bottom of the trough to one end of the retort- 
house, where the bottom of the trough slopes upwards, 
and superfluous moisture drains back into the lower 
horizontal portion of the trough. The conveyor acts 
properly even on inclines of 30 deg., and can therefore 
serve as an elevator. The advantages of this conveyor 
are the comparatively small wear and tear on the chains, 
which come but tittle in contact with the coke, and the 
automatic and thorough quenching of the coke as it is 
drawn from the retorts. .It is much used in continental 
works. 

The next paper presented was one by Mr. G. P. Lewis, 
of Sydenham, on ‘ Modern Systems of Retort Heating.” 
This was another laborious paper, in which little interest 
was shown. Mr. Lewis discussed the theoretical advan- 
tages of the various methods of recuperation, and of the 
introduction of steam in producer furnaces, but he 
appeared to have arrived at no very definite conclusion as 
to the most suitable type of furnace for the general heating 
of gas retorts. He proposed a method of ascertaining the 
approximate composition of waste furnace gases by 
passing a portion of the gases into a vessel attached to 
one arm of a balance. The movements of the pointer of 
the balance would indicate the mean specific gravity of 
the gases, and hence their approximate composition. The 
method appeared to be a crude adaptation of that em- 
ployed by M. Arndt in his ‘‘ Econometer,” an instrument 
on which a very favourable report was recently pre- 
sented by a committee of investigation to the Franklin 
Institute. Mr. Lewis’ paper was indeed dull hearing, 
butit deserved better acknowledgment than the almost dis- 
courteous remarks of Mr. C. C. Carpenter, deputy chief 
engineer of the South Metropolitan Gas Company, who 
read the succeeding paper on “ Distribution.” Mr. Car- 
penter admitted that he had not studied Mr. Lewis’ 
aper, but he did not scruple to discuss at considerable 
ength an impression of its contents, derived from a 
cursory glance at diagrams which Mr. Lewis had used to 
illustrate the various points of the paper. The impression 
was substantially false, and his comments were therefore 
inapposite and inopportune. 


ting gas through trunk mains at the hours of maximum 
consumption at a high pressure—say, 6in. of water and 
upwards. The feature of the scheme was the use of 
Sturtevant fans in place of positive exhausters for 
increasing the initial pressure of the gas. The mechani- 
cal efficiency of the fans was shown to be very high. 

On Wednesday, Professor V. B. Lewes gave a lecture 
on ‘‘ Incandescent Mantles,” in which he advocated the 
use of the so-called artificial silk—a denitrated nitro- 
cellulose—as an agglutinating material for the Welsbach 
mixture, which may thus be built up into a mantle with- 
out the use of a core of cotton fabric, as in the ordinary 
Welsbach mantles. 

On the same day, Mr. C. F. Botley read a paper on 
“The Practical Working of Carburetted Water Gas.” 
This ambiguous title headed a narration of Mr. Botley’s 
experiences with a carburetted water-gas plant at the 
Hastings gasworks. Mr. Botley clearly is but a tyro in 
the use of such plant, and his paper was rather behind 
the existing text-book information on the subject. 

The concluding paper was presented by Mr. J. 0. V. 
Irminger, of Copenhagen. It wasa masterly dissertation 
on ‘ Wind Pressure on Buildings and other Structures.” 
He showed, by the results of a series of carefully con- 
ducted experiments, that the “‘ suction” on the lee side of a 
structure in many cases exceeds the pressure on the 
wind side, and that the sucking action of wind on flat 
surfaces parallel with its direction is enormous. In a 
building with a curved roof, such as that of a gasholder, 
for example, he had found that the pressure on the side 
was equal to 0°36 times the wind’s normal pressure on 
the cross section, and that the suction on the crown ina 
vertical direction was per square unit equal to 0°43 
times the normal pressure. 

The tendency of the roofs on such buildings to be 
lifted into the air in a storm, when the weight is 
insufficient, or the ties too feeble to resist this tendency, 
was explained by the results of Mr. Irminger’s re- 
searches. He received, and well deserved, the hearty 
thanks of the meeting for his paper, which was indeed 
the most noteworthy contribution made to the technical 
literature of the gas industry at this year’s gathering of 
the Institution of Gas Engineers. 








MANCHESTER AND TELEPHONES, 





On Friday night last Sir Michael Hicks Beach received a 
deputation consisting of representatives from the corpora- 
tions of Manchester, Salford, Eccles, and Norwich, and from 
sixteen Urban District Councils, Chambers of Commerce, and 
Protection Societies. The object of the deputation wes to 
support a memorial in favour of granting to the Mutual 
Telephone Company a licence to work telephones in 
Manchester. Sir William Holdsworth introduced the depu- 
tation, and explained that in addition to the authorities above 
stated the deputation represented 2000 Manchester merchants 
and others. It was further explained that 440 persons had 
subscribed £83,000 so as to comply with the Treasury 
“‘ Minutes,” and that the preliminary expenses to the amount 
of £4000 had been guaranteed by fifty persons. Many 
members of the deputation had no connection with Man- 
chester, and merely supported the application on general 
grounds because they believed that if a licence were to b 
granted to this company, the same benefits might be conferred 
on other parts of the country. Sir William, in the course of 
his explanation of the company’s objects, said that he thought 
the proposals which the company made for a licence, and the 
conditions under which it was prepared to act, were such as 
to be thoroughly in harmony with the policy of the Govern- 
ment. The company was not desirous of obtaining profit, or, 
at any rate, it would obtain very little profit, and it was 
willing to undertake not to exceed certain maximum rates, 
which were about the rates charged at present by the National 
Telephone Company, and it was willing to undertake not to 
sell its licence without the consent of the Postmaster-General 
and of the corporations who had given their approval to the 
company. 

The Chancellor of the Exchequer, in replying to the deputa- 
tion, said that he held a peculiar position. He was not the 
authority to whom to apply for a licence, but that the Post- 
master-General was that authority, and that although he was 
reponsible for the general policy to be pursued, he did not think 
it would be his duty to interfere with the decision of the 
Postmaster-General in this particular instance. He said that 
he had hoped to have the assistance, on the present occasion, 
both of the Postmaster-General and of Mr. Hanbury, and 
would, of course, seek an opportunity of discussing the matter 
withthem. TheTreasury“ Minute ” of 1892 restricted the grant 
of licences to companies, because it had been found that such 
licences had been used for the purpose of making money by 
boguscompanies. The Committee of the House of Commons 
which sat in 1892 recommended that the existing licences of 
the National Telephone Company should not be continued 
beyond 1911, and that in the meanwhile no other licence 
should be granted for a period later than that date. Since 1892 
there had been considerable changes. All the companies 
which existed prior to that date had been absorbed into the 
National Telephone Company, which now has a practical 
monopoly. The Treasury “ Minute’ of 1892 did not say and 
did not suggest that no licence to companies would in future 
be granted, but Mr. Boscawen, who was present with him to 
receive the deputation, and who had sat on Committee of the 
House of Commons last session, assured him that the only 
reason why that Committee did not report against granting 
licences in the future to companies was because it was deemed 
to be outside the terms of reference. That Committee, how- 
ever, was practically unanimous in considering that no licences 
should in future be granted. Moreover, this, he was assured, 
was the opinion which the Government held more than a year 
ago. However, the matter should receive his best atten- 
tion, as it was a question which he thought ought to be 
carefully considered. He was impressed by its importance as 
regarded Manchester, but did not feel equally impressed by 
its importance as regards the rest of the country. His 
impression was that the municipalities would themselves 
prefer to undertake this business rather than entrust it to the 
company. In his opinion this would be far the best course, 
but while saying this, he did not exclude the views which had 
been placed before him for consideration, and he promised 








covered by an Englishman, forgetful that epoch-making 
discoveries, such as that of Baron Auer von Welsbach, 


Mr. Carpenter’s own paper described the scheme 
adopted by the South Metropolitan Company of distribu- 


that they should also receive the careful consideration of the 
Government, 
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THE CITY OF LONDON ELECTRIC LIGHTING 
COMPANY. 
No, II. 

Ina former article we gave a description of the station of 
this company, from which some idea of the magnitude of 
its operations will have been gathered. We are now ina 
position to give details of the varying loads which have 
to be met with very slight warning, and particulars of the 
main engines and machinery. The “load” of the com- 
pany may be termed an essentially ‘ business” load, 
and as such it conforms, of course, on ordinary occasions 
to fluctuations of business hours. It is also the load of 
a large manufacturing city which is subject to fogs 
that come and go with surprising rapidity. In a few 
minutes, for example, the demand may rise from 400 to 
5000 kilowatts, and it must be met. In as short a time 
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Fig. 1 


it may again fall to the original figure, and then the 
steam has to be kept down. It is easy to understand 
that extreme care in management is necessary to satis- | 
factorily deal with these great variations. By the 
kindness of the company’s engineers we are enabled 
to reproduce several interesting load curves. Fig. 1 
represents what the company terms its ‘most difficult 
load.” It is the curve of May 27th, 1898. At about 
8.15 in the afternoon a sudden fog came on, and by 3.40 
the load had risen from 1440 kilowatts to 4830 kilo- 
watts. Now, this is by no means the greatest “jump” 
in the experience of the company, but the vexation of 
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Fig. 2 


it lay in the fact that it took place atthe end of May, 
and at a time when fog was hardly to be expected. The 
load did not fall quite so rapidly as it rose; but evidently 
the fog was only of a passing character, for between 
about 4.35 and 5.15 the demand fell from about 4140 to 
about 1840 kilowatts. | 
Fig. 2 shows a very different sort of curve, a curve over | 
which any lighting engineer might rejoice, though it is | 
not, of course, perfect. Ii shows, however, what sort of | 


j 
|_]| the other on a summer Sunday night. 


|have seen. It came ata time of year, too, when no doubt | affairs is evidenced by these curves, however, 


it was expected, and when everything was ready, and is 
therefore in marked contrast to the preceding illustration. 
While on the subject of fogs, and how they affect demand 
for electricity supply, we may say that the company has 
made every endeavour to get knowledge beforehand of the 
advent of fogs. Judging that they proceeded most often 
from down the river, the company arranged that the 
coming of fogs from this direction should be telephoned 
to them from the docks. The messages, however, fre- 
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quently arrived after the fogs instead of before them. The 
fixing of observation platforms round the large chimney 
stacks is now under consideration. Some such arrange- 
ment as this, it is hoped, will be the means of giving 
longer warning than is at present available. Fig. 3 gives 
further evidences of the fluctuations of load experienced. 
It shows the highest and lowest “‘peaks’’ encountered 
during 1898—the first on a busy day in December and 
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The difference is 
about 7430 kilowatts. But it shows more than this. It 
compares the heaviest December demand with the 


|| heaviest July requirements; and here again we are met 
|| with a startling difference, amounting to no less than 
| |6980 kilowatts. That is to say, the heaviest December 
| | load is as nearly as possible nine times that of July. 


We can even give further instances to show how the 

























































































load varies according to the month of the year. In 


| it is slightly on the decline, yet it is still very high, 
"S| the end of 1896 it was 64°6 per cent.; at the end of 1§97 


| the plant installed has to be capable of supply 
/demand which may be made upon it, so that for ih 
| majority of the year an extremely large percentage x 
| the machinery is absolutely earning nothing ; worse the 
| that, it is incurring expenditure in upkeep. Even jn the 
| case of Fig. 2 the ratio of units generated to the maxi. 
mum possible was only 35°66 per cent. Of course the 
| City company is by no means alone in this respect, In 
|a similar manner every electric lighting station is 
| affected. Itseems to us, however, that the conditions ab 
| Bankside are exceptionally difficult. A noticeable fact about 
| the maximum lamp factor of this company is that, though 


At 


63°6 per cent.; and at the end of 1898, 58 per cent. The 
numbers of lamps connected have gone up continroys) 
in almost a straight line, the figures at the end of the 
three years 1896, 1897, and 1898 being in round nuuberg 
249,000, 294,000, and 354,000 respectively, these being in 
terms of 8-candle power lamps. Of course there are good 
and bad aspects of the case, as shown by these curves ay q 
| figures; and, taking the bad with the good, the regu}; 
seems to turn out remarkably well as regards the City 
company. Still we hope that with it, as with every 
electric lighting company, the time may be shortly at 
hand when a day load, and perhaps even a night load 
as well, may be found in electric motors. Manufactures 
in Great Britain are notoriously conservative, but we 
venture to think that, could it once be brought hone 
to them how convenient and versatile electricity is, they 
would hasten to use it. As things stand at presert, 
moreover, most electricity stations are willing to J] 
| current in the daytime at an extremely low figure, which 
| should be an additional attraction. 
As to the machinery at Bankside, from which the 
current is supplied, we have already written of this ing 
general manner, and we will now proceed to describe 


"320-74 


| 
DECEMBER 
7360-—-fXR—pamr racror $80 
































fp pent = oa . aims « a 8 Behe 
BAAS EEE oe SS 8) cea 
oe | Pre lt eee ee eee iy | oT 
= tpt 4-4 44 bap if a ees 
coh} _—_} 4 AS SSE et + | Asana —t—1 | 
cps i iy 4AMP FACTOR 60-4 
aha ee St a eee 
= raft hh ocrogen 
] Tease racrba dot 
= = = a | a 3 +4 4 oS WSs Sak VE | 
| T T 





|Qaaeeeer 
“hryplear [ebey 


es.) 





+ + 


+ 
$+ 
| 








Waco Danse 
i ms 


¢ 





4m 


a: aan Ah Dh a | 
3 3 oe 9 © OHS HS 


eS 
rerer | 


Fig. 6 





each particular type in detail, first taking the largest, 
namely, the Ferranti engines and dynamos. Of these 
there are two, and they are of 2500 indicated horse-; ower 
giving 1500 kilowatts. The engines are of the inverted 
vertical type, and present in their design many } oints 
which are decidedly novel. They are compound, and 
have the two cylinders one on either side of the alter- 





/ nator armature. The cylinders are carried on hollow 
cast iron pillars—so that the working parts are all 
boxed in—being attached to them by means of Lolts 
which go through lugs in the latter. The two cylinders are 
connected by means of a cast iron platform, so that it is 
possible to get from one to the other without descending 
to the floor level. The diameters of the cylinders are 
38in. and 68in., with a stroke of 30in., and the engines 
run at 150 revolutions per minute, while the steam 
pressure is 1601b. The engine has double connecting- 
rods connected to overhung crank discs shrunk on the 
main shaft. The shaft revolves in two swivel white metal 
bearings, and, in addition, its weight, which amounts— 
when the armature is fixed complete—to 60 tons, is taken 
on two roller bearings carried on springs resting on 
brackets in the bed-plates. A glance at our illustration, 
Fig. 7, will show how this is brought about, and the 
result is said to give satisfaction. 

The construction of the armature fly-wheel is the same 
as that generally employed in Ferranti machines. It is 
cast in halves and has eight arms, the boss being split 
between each pair of arms. The halves are joined 
together first of all by means of links shrunk on projec- 
tions cast on the inner side of the wheel, and also by 
steel ring shrunk on to each side on the boss in registers 
specially turned off to receive them, this being done 
when the wheel is in position on the shaft, and fix'ng it 


an earning capacity is possessed by the company. It| Figs. 4 to 6 inclusive is presented a series of typical | tightly to it, the ‘ splits’ between the bases of the arms 
represents the load for the 14th January, 1898. It speaks | curves for the twelve months of 1898. From these it will | allowing sufficient ‘give ” for this purpose. In addition 
for itself. From 7.15 in the morning to 9.45 at night | be seen that in the four middle months of the year the | to the foregoing, additional strength is given to the 
there was always more than 1000 kilowatts going out, the | least amount of artificial light is required. They are | wheel by means of screw pins placed between the arms, 
maximum reached being 6900 kilowatts, and a heavy load | nearly in the order that might be expected. So, too, are | extending from the rim of the wheel to the boss, and 


of over 5060 kilowatts going out continuously from | September and April, the remaining months following, as | screwed up to a certain tension. 
10 a.m. till nearly 6.15 p.m. This was, indeed, an ex- | regards their current demand, in the order one would | larly rigi 


This forms a particu- 


combination. The wheel when it is com- 


tremely useful load—one of the best, if not the very best we | almost naturally look for. A lamentable state of | pleted is 16ft.in diameter, and the armature bobbins 













4 
‘ae 
a 

Ee 

oe 
A 

2 

















May 12, 1899 


THE ENGINEER 


459 








—————eeeeeeo 

pring its over-all diameter up to 20ft. 
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the wheel by bolts clad with ebonite and sulphured into 


arm of a rocker—see plan, Fig. 8—which moves a gun- 










































































pockets cast in its periphery. The halves of the arma- 
ture are connected in parallel. The current passes to 
the inner of the concentric mains through insulated con- 
nections fixed with sulphur in the boss of the wheel, and 
thence through a ring collector fixed on the shaft of the 
alternator at the low-pressure side of the engine. The 
“outers” of the company’s mains being earthed, the 
other cable from the armature is poe mechanically 
and electrically to the rim of the wheel, and brushes 
which bear on the alternator shaft on the high-pressure 
side of the engine are connected by a cable to the bed- 








Fig. 9-FERRANTI VALVE GEAR 


plate, which, seeing that it is connected by means of the 

steam pipes to’the boilers, forms an efficient “ earth, 

and shock by touching any portion of the ironwork is 
frevented. In addition to this two concentric mains are 
ed away to the switchboard, and as the outer of these 
concentric mains is also connected to the bed-plate, 
perfect earthing of the plant is ensured. 

Reverting to the engine, the valve gear calls for some 
comment. It is driven by means of a vertical shaft 
through gearing on the crank pin, which reduces the 
speed of the vertical shaft to half that of the engine. There 
are two steam and two exhaust grid valves with circular 











There are in all | faces to each engine. The high-pressure steam valve |wedge—see section Fig.8. This wedge is connected to the 
mature bobbins made up in pairs. They are | gear, which we illustrate in Figs. 8 and 9, is driven | governor, and in moving backwards and forwards deter- 
corrugated copper ribbon on asbestos | by a special form of trip gear, the action of which is best | mines the point of disengagement of the teeth, accord- 
ass formers, and are very serviceable-looking. | seen in Fig. 8. The vertical shaft already alluded to is | ing as the trip passes it ata narrow or broad part. 
Is are carried by clamps fixed to the rim of | provided with an excentric, which engages with the forked | The governor itself is driven by gearing off the shaft, 


and is of the centrifugal deadweight type, steadied 
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Fig. 8—FERRANTI VALVE 


metal crosshead to and fro. This crosshead carries a set 
of engaging teeth pressed towards the spindle by the heli- 
cal springs shown in Fig. 8, and so caused to strike into 
a catch block on the valve spindle. Steam is admitted for 
one stroke by the valve moving in a forward direction, 
and for the next streke by its being pulled backward, there 


Fig. 1O—FERRANTI VALVE GEAR—HIGH-FRESSURE CYLINDER 
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by a dashpot and spring. Should the contact piece and 
wedge fail to act, there is an additional safety “trip” 
carried in the top of the box containing the valve gear. 
When the grid valve is in its central position, no steam 
is admitted ; it is only when it is pushed or pulled away 
from this position that steam gets past it. Itis, therefore, 
necessary to provide for 
its always being returned 
to its central position as 
soon as the spindle is 
released from the engag- 
ing teeth. This is done 
by means of springs, 
which press a pin into a 
V-shaped recess. The 
valve as it is moved in 
either direction com- 
presses these springs, 
which, when the rod is re- 
leased, force the valve to 
its central position and 
close the steam ports. In 
order to “fend” the blow, 
and prevent over-shoot- 
ing, the spindle is provided 
with an oil dashpot, so 
constructed that the spin- 
dle works in either direc- 
tion, and is free to move, 
saving just in its central 
position, when by reason 
of a contraction on the 
inside of the dashpot, 
which a piston on the 
spindle can only just pass, 
the speed of the spindle 
is checked, and the valve 
kept closed till the next 
engagement of the teeth. 
The exhaust valves on 
both the high and low- 
pressure cylinders, and 
the steam valve on the 
low-pressure cylinder, are 
of the same form as the 
high-pressure steam valve 
and they work in precisely 
the same manner, saving 
that thereis no “trip,” the 


THE Excinecen 


being two admissions of steam for one revolution of the | reciprocating movement being brought about by means of 


vertical shaft, which, it will be remembered, is travelling 
at half the speed of the engine. 


| cams on the vertical shaft. 
The throw of the grid| a steam and exhaust valve in diagrammatic sectional 


Our illustration, Fig. 8, shows 


valve is regulated by a trip gear, consisting of a set of | form, and this will serve to make the foregoing explana- 
levers which pull the engaging teeth out of gear. 
‘extension on the lower lever crosses a hardened steel | and Fig. 10 is of the high-pressure valve gears. 


An } tionclear. Fig.9is from a photograph of the low-pressure, 
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1500-KILOWATT ENGINE AND ALTERNATOR, 


“Tras Exemer” 


cation is well attended to, there being oscillating 
pumps driven by the engine, which deliver into a 
tank, where a pressure of 50 lb. is maintained, from 
which the oil is fed to the various bearings. When it 
has passed through these it falls to the centres of the 


bed-plates, whence it is filtered through into a tank under- | 
| members from all parts of the country, including the 


neath. The suction pipe of the pump is led into this 
tank. White metal is used throughout in the main 
bearings, slides, crossheads, and big ends, with a view to 
minimising friction. 


The engine is provided with an electrically-worked | 


barring engine, bolted to the bed-plate, actuated by 
current generated by the exciting dynamo, which is also 
bolted to the bed-plate and driven from the alternator 
shaft by ropes. This barring motor is provided with a 
hollow shaft on which it can slide. At each end of the | 
motor armature spindle there is a dog clutch. When 
one clutch is in gear it works a worm, which in| 


its turn works a worm wheel carried on a shaft, | death have been very considerable—forty in all—and | Bessemer medal, was. necessarily 
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THE IRON AND STEEL INSTITUTE. 





Tue annual meeting of the Iron and Steel Insti- 
tute was held at the Institution of Civil Engi- 
neers on Thursday and Friday of last week, May 4th 
and 5th, with a large and representative gathering of 


former presidents, Sir Lowthian Bell, Sir F. A. Abel, 
Sir B. Samuelson, Sir David Dale; and among foreign 


| members: Mr. A. Carnegie, Mr. A. Greiner, of Seraing, 


and Mr. A. M. Daelen. 


The report of the Council, which formed the first item | 
in the proceedings, is mainly a record of uneventful | 
prosperity. The total strength of the Institute at the | 


end of last year was 1522, while the number of new 
members elected was ninety-eight, or a substantial 


increase on the average of the five preceding years, 


which was eighty-four. On the other hand the losses by 


BANKSIDE 


Swan Exc, 


ings,” which has been ably carried out by the general 
secretary, Mr. B. H. Brough. Taking the a six years’ 
working as a whole, the accumulated funds have increased 
by £1614, after deducting the large loss experienced in 
the arrangements for the conveyance of the members to 
Bilbao in 1896. The brilliant success of the Stockholm 
meeting, which has been so fully chronicled in our pages, 
as well as in the “‘ Journal” of the Institute, is mentioned in 
the report in fitting terms, but the most important item 
of information is the action taken by the Council in 
applying for incorporation by Royal Charter, an applica- 
tion which we hope will shortly receive a favourable 
answer. 

On the completion of the formal business, Mr. Martin 
| vacated the chair, which was then taken by his successor, 
| Sir William Roberts-Austen, K.C.B., who proceeded to 
| deliver his inaugural address. One of the accustomed 
| features of the meeting, namely, the presentation of the 
modified owing 





which is connected by gearing to a pinion on the alter- | among them are many notable names, including Sir | to the announcement that her Majesty the Queen had 
nator shaft, which it causes to revolve, and as speed is | Henry Bessemer; Mr. H. Schneider, of Creusot; Mr. G. | been graciously pleased to accept the Bessemer medal for 
gathered by reason of the engine taking steam, the | T. Clark, forso many years the administrative head of | the year 1899, in commemoration of the progress made in 
gearing automatically comes out of action and the motor | Dowlais; Mr. A. M. Chambers, Mr. Charles Cochrane, | the iron and steel industries during her reign. This an- 
can be stopped. If the armature be now slid on its shaft | and Mr. John Gjers. | nouncement may in some sort be considered as forming 
antil the clutch at the other end is engaged, a shaft | The treasurer’s statement of accounts showed a small | the text of the address which followed. This sketched 
which runs right across the alternator from side to side | deficiency on the year’s working, the income having been | in broad outline, and in well chosen language, the great 
is set in motion, and this is geared at either end to a| £3975 3s. 9d., and the expenditure £3989 163. 8d. This | steps in the development of iron and steel making from 
right and left-handed screw passing through screw blocks | small difference of £14 13s. 1d., however, represents two | the earliest times down to the foundation of the Institu- 
attached to the frames carrying the field coils, which by | special sources of expenditure, namely, the extra cost due | tion in 1869, and subsequently, by taking the contributions 

this means can be drawn apart for cleaning or any other | to the Stockholm meeting, and the preparation of the | of the successive presidents to the improvement of their - 
purpose. | general index to the first fifty volumes of the ‘‘ Proceed- | mighty industry as standards in the path of progress, 
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ht the record down to our times, and on to the 

heoretical aspects of carbon distribution in steel, and 
. aay problems that are now receiving so much 
ae tion from chemists and physicists, both at home 
_ foreign countries. The address, which occupied 
yo one and a-half hours in delivery, is one of high 
literary and philosophic merits, but for these we must 

fer our readers to the reprint commenced on page 472. 
" At the conclusion of the address the vote of thanks to 
the President was proposed by Sir B. Samuelson, and 
seconded by Sir W. H. White, in speeches of somewhat 

eater length than usual on such occasions, after which 
the first paper on the list—that on the “ Gellivare Iron 
Ore Mines” — was read by Professor H. Bauerman. 
This may be regarded as an echo of the Swedish meeting, 
it having been prepared for the purpose of supplementing 
the information contained in the narrative of the Swedish 
excursion given in the last volume of the ‘“ Journal” of 
the Institute, by supplying more detailed maps and 
illustrations, together with a large collection of the 
minerals and rocks of the district collected by the author, 
and subsequently increased by the co-operation of the 
Swedish Geological Survey. The general result of the 
author’s conclusions was that Gellivare might be con- 
sidered as a representative on the largest scale of the 
magnetic ore deposits of the Western Adirondack region 
of New York, those at Chateauguay, near Plattsburg, which 
occur in intensely altered strata of Archean age, while 
the larger undeveloped masses of Kiranavaara, lying 
further north, and upon which the attention of the iron- 
masters of this country is now being concentrated as a 
future source of supply, are probably of newer date, and 
associated with eruptive rocks in a manner similar to 
that of the ore of Gora Blagodad, as described in last year’s 
“Journal.” The best general estimate of the area of 
the Gellivare deposits workable under present conditions 
was about forty-nine acres, giving an effective yield of 
nearly 200,000 tons per foot in depth over the entire 
surface, so that the present output of 800,000 tons per 
annum meant removal of less than 5ft. in depth of the ore. 
A further interesting point in connection with Gellivare 
was the new process due to Professor J. Wiborgh, of 
Stockholm, for utilising the apatite removed in sepa- 
rating the finely divided ore by heating it with soda, 
which gave a product similar to basic slag, but of a 
higher value as a fertiliser. 

Mr. Whitwell, as a large user of Gellivare ore, spoke 
of the excellent quality of the A class, but he found that 
it was absolutely necessary to pick it over carefully before 
smelting, to remove any pieces containing too much 
apatite. It was pleasant to think that in addition to 
these, other great iron ore deposits in Sweden and 
Norway were likely to come to help them to meet the 
ever-increasing demands of the greedy steel producer. 

Mr. H. G. Turner, who last year made the journey 
across the country from Ofoton Sound in Norway to 
Kiranavaara, along the proposed railway route, then gave 
some details of his latest researches in connection with 
the iron ores of Salem in Madras, which presented many 
points of similarity with those of Lapland, but there was 
no further discussion. 

In the second paper Professor Henry Louis described 
a modification of the ordinary Swedish miners’ dipping 
compass used in testing for the presence of mag- 
netic iron ore. The improvement consisted in the 
addition of a graduated semicircular arc to the needle, in 
order to allow of the alteration in dip being read in degrees 
instead of being merely estimated by eye, while the 
needle was made more sensitive by providing jewelled 
centres for the axis, while preserving the original 
method of suspension, the graduated arc also turning 
about a fixed centre so that the zero point of the gradua- 
tion is always coincident with the horizontal line. The 
whole is enclosed in a cylindrical box, 3}in. in diameter, 
with vertical glass sides, a short, straight-edged piece 
being attached to the bottom, allowing it to stand upon 
a horizontal surface, so that it can be used with a light 
tripod stand, like that of a hand camera. 

The only remark made upon this paper was by Pro- 
fessor Bauerman, who thought that there might be some 
difficulty in ensuring coincidence between the centre of 
the needle and that of the divided arc, and that the latter 
might be expected to wear oval in use, and so increase 
the difficulty of centring. Those who had experience with 
dip circles used for terrestrial magnetic observations 
knew what elaborate and tedious methods were re- 
quired for correcting the errors of centring, and 
therefore the principle of observing on one end of the 
needle only seemed questionable. Notwithstanding these 
defects, he considered that the instrument would be, as 
stated by the author, useful for reconnaissance purposes. 

The next paper, by Mr. Archibald Head, noticed the 
different methods that had been used in America for 
giving to the open hearth furnace in some degree the 
mobility of the Bessemer converter. The earliest of 
these is that adopted in 1889 by Mr. H. H. Campbell, 
at Steelton, Pennsylvania, where the body of the furnace 
1s carried upon four cradle rockers and receives motion 
from concentric concave slides or frames carrying a 
series of rollers which can be moved through an arc of 
about 80deg. by long stroke hydraulic engines placed 
horizontally. Ten of these furnaces, six of 45 tons, two 
of 18 tons, and two of 4} tons, all basic lined, are in use 
at the works of the Pennsylvania Steel Company. This 
was succeeded by the Wellman furnace, in which there 
1s no fixed axis of rotation, as the circular steel rockers 
roll upon and are supported by standards with a hori- 
zontal bearing face. The tilting is accomplished by 
hydraulic engines with cylinders oscillating about a centre 
at their lower end, having the crossheads of the pistons 
attached to the body of the furnace on the pouring side. 
hisis inusein six furnaces, with 45 and 27 tons capacity, 
at South Chicago, Birmingham Alabama, and Johns- 
town Pennsylvania. 

The latest modification of this pattern, designed by Mr. 
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the paper, and was thoroughly described and illustrated 
by drawings as well as by a large working model placed 
on the table and shown in action by the author. This 
shows notable difference in design from its predecessors, 
the cylindrical or circular form of the earlier patterns 
being abandoned in favour of a box structure contained 
between side plates braced together with tie rods, and fitted 
with arched stiffening pieces over the roof. The side plates 
incline towards each other from above downwards, so 
that the cross section of the furnace is trapeziform, or 
the segment of a ring about 60ft. radius. The nozzles 
of the gas and air ports on either side are mounted in a 
frame which 1uns upon rails over the top of the uptakes, 
the connection between them being covered with a water 
seal, which allows them to be moved through a 
short distance. They are brought into close contact 
with the ends of the melting chamber while the 
furnace is at work, in order to avoid the indraught 
of cold air which takes place when their posi- 
tion is fixed, and a small open clearance space is 
necessary. When the charge is ready for casting the 
nozzle boxes are drawn back a few inches to give the 
required clearance for turning the furnace. Another 
interesting feature proposed for these furnaces, which 
are intended to take 50 to 60-ton charges, is the use of 
a fixed pouring arrangement, which resembles the Cas- 
persson ladle of the Swedish Bessemer converter. This 
is a covered ladle attached to the pouring spout of the 
furnace, having a bottom hole and stopper on 
each side, so that two ingot moulds can be filled at the 
same time. The angle through which the furnace can be 
moved is 25 deg., and is regulated by stops, which 
come in contact with the upper covers of the turning 
engines when the required amount has been reached, 
but by removing the stops a greater inclinatien can be 
obtained when required for completely draining off the 
slag. 

The advantages of the rotating furnace, as set forth by 
the author at length, are very considerable, the most 
important of these, perhaps, being the substitution of an 
open spout or gutter for the closed tap-hole, which is a 
principal cause of delay in working the fixed furnace 
owing to the unexpected difficulties frequently experienced 
in opening the tap-hole by the tapping bars. The 
objections are: (1) a somewhat greater first cost in con- 
struction, and (2) the waste of manganese in the bath by 
oxidation in pouring, caused by the influx of air through 
the neck openings, which has to be made good by additions 
to the metal in the cradle. 

In the discussion on the paper, 

Mr. George Hatton stated that in 1887, two years 
before the construction of the Steelton furnace, he had 
patented a similar design; but that as it did not seem to 
be required, he allowed the patent to lapse. He thought 
that the difficulty of making an air-tight joint at the 
ports was overstrained, and that Mr. Wellman’s sliding 
blocks were unnecessary. It might also be met by plac- 
ing the furnace on bearers turning about a centre at 
some distance in front. __ 

Mr. R. M. Daelen, while admitting the advantages of 
the furnace described by Mr. Head, thought that it would 
be too expensive to find favour in Germany, where 
they found that the Siemens furnace satisfied their 
requirements. 

Mr. David Colville asked what was the approximate 
cost of the furnace, and for further information as to the 
endurance of the roof. 

Mr. Wellman, in reply, stated the cost to be from 
25 per cent. to 50 per cent. more than that of a stationary 
furnace, but that as yet they had no experience as to its 
probable life. 

The last paper on the list for Thursday was that by 
Professor Wiborgh on the use of hot blast in the 
Bessemer process, which was presented to the Stockholm 
meeting, but arrived too late to be included in the pro- 
gramme on that occasion. According to this it has been 
noticed that under similar conditions of working, with 
metal of the same composition, a noticeable hotter blow 
is realised in summer than in winter, although the differ- 
ence in atmospheric temperature is comparatively 
small. It may, therefore, be supposed that if the blast 
were made 400 deg. to 500 deg. Cent. hotter than at 
present, more rapid oxidising action and a higher tinal 
temperature in the product would be realised. That this 
might be done without much difficulty will be readily 
understood when the requirements of the blast furnace 
and the converter are compared, the blast for an 8-ton 
converter taking only 300,000 calories to raise its 
temperature 400 deg. Cent., while for similarly heating 
that of an ordinary blast furnace 1,500,000 calories are 
required during the period between the reversal of the 
valves, usually one hour; or, in other words, the stove 
for the first use need only be of one-fifth of the capacity 
of that required for the second. The following may be 
considered as sufficient for different sizes of converter :— 

For an 8-ton converter ... 5ft. Zin. diameter ... 477 c. ft. filling. 
» ... 4ft. Qin. + ... 360 os 
5 ss \ Mis Se fs 

The height being the same in all cases, namely, 20ft. 
Supposing the blast temperature to be raised to 450 
degrees Cent., the heat supplied to the charge will 
be at the rate of 41,800 calories per ton of cast iron 
blown, which, taking the specific heat of the metal at 
0°3, corresponds to a rise in temperature in the bath of 
140 degrees Cent. This, taking Ledebur’s estimate 
of the calorific value of 300 degrees for silicon, and 120 
degrees for phosphorus per unit, would be comparable, in 
effect, to an addition of 0°5 per cent. of silicon, or 0°75 
per cent. of phosphorus in the metal. A ‘arther advan- 
tage arising from the power afforded by varying the 
temperature of the blast is that of regulating the heat in 
the finished steel without the necessity of adding foreign 
substances to the bath. 

This paper, although theoretical, contains  sug- 
gestions of considerable interest, and it is therefore 


Wellman for the new Alabama Steel and Shipbuilding | matter of regret that it was only reached at such an 


Company’s works at Ensley, formed the main subject of | advanced hour on Thursday that it was necessary to take 








it as read, and no opportunity was afforded for discussion. 

In the evening the annual dinner was held at the Hotel 
Cecil. The attendance was unusually large, amounting 
to more than 300 persons. 

On Friday morning the proceedings commenced with 
the reading of a paper by Professor Arnold and Mr. 
Andrew MacWilliam, of University College, Sheffield, on 
the “‘ Diffusion of Elements in Iron.” This describes a 
series of elaborate and difficult researches made for the 
purpose of ascertaining how and under what conditions 
carbon and other elements contained in a central cone of 
iron pass into a closely fitting jacket of pure iron when 
heated 1000 deg. in vacuo for a period of ten hours. 
Under these conditions a notable migration was obtained 
with carbon, sulphur, phosphorus, and nickel; while 
manganese, silicon, chromium, aluminium, tungsten, and 
copper, were perfectly fixed. The principal questions 
proposed by the author were:—(1) Can an element dif- 
fuse through a hot iron matrix in the form of a definite 
iron compound ? And (2) Does carbon diffuse in the 
pure state or as a carbide? Both these questions they 
consider must be answered affirmatively ; the first 
mainly on the ground that no critical thermal point that 
can be attributed to dissociation is observed when iron 
containing phosphorus is heated, and the second, upon 
grounds based upon the distribution and re-arrangement 
of the various crystallised constituents observed when 
steel is suddenly cooled from different temperatures, 
which can be more easily explained by assuming the 
migration of a carbon and iron compound than by the 
solution theory, which supposes that at 1000 deg. there 
is a solvent (iron) permeated with dissolved carbon atoms, 
but when it is cooled to a little below 7C0 deg., the dis- 
solved free carbon absorbs two-thirds of the solvent and 
concentrates in the remaining third as a saturated solu- 
tion, a view which they regard as unreasonable. 

In a second portion of the paper the remarkable ex- 
periments of Professor Campbell on the permeability of 
iron by sulphide of iron at high temperatures, which the 
authors have repeated and verified, are considered, but 
no definite explanation is offered other than that the 
effect may be due to the pressure exerted by the gas 
included in the cavity containing the sulphur compound. 

In the discussion Mr. Stead referred to an experiment by 
Mr. Royston, which he considered as disproving Professor 
Armand’s conclusions, and inquired as to whether diffusion 
of iron in the reverse direction took place to maintain the 
equilibrium of the system. He also criticised Pro- 
fessor Campbell’s results. 

Mr. Hadfield thought the paper was very important, 
especially as bearing on the hardening of armour plates. 
He called special attention to the necessity in such experi- 
ments of being perfectly sure of the composition of the 
materials used, instancing a case in America where the 
results of some experiments were given as made with 
carbon steel, whereas the metal containcd a notable 
amount of manganese in addition. 

Mr. Harbord took exception to the statement that 
phosphorus existed as a definite phosphide. As far as his 
experience went, the phosphides of iron were of very in- 
definite character. The solution hypothesis also admitted 
of being putin a different manner. He did not, however, 
think that the time for theorising on the matter had yet 
arrived. 

Dr. Stansfield, in along review of the evidence afforded 
by the cooling of alloys and mixed metals, considered that 
without further observations the course shown by the 
author might be brought into agreement with that 
obtained in the solution hypothesis, in the study of the 
freezing of mixed metals. 

Professor Henry Louis suggested that, considering the 
complicated nature of iron phosphides, dissociation by 
heating might go on continuously without giving any in- 
dication in the pyrometric curve. 

The next paper taken was that by Mr. Enrique 
Disdier, of Bilbao, on. the “ Use of Blast Furnace and 
Coke Oven Gases.” This is a very suggestive study of 
conditions possible in the application of the gaseous 
products of blast furnaces in coke ovens to the direct 
production of power without the intermediate use of 
boilers. After noticing the trials made at Seraing in 
July, 1898, with a 200-horse power engine driven by 
blast furnace gas, which gave 181 brake horse-power 
with a consumption of 118 cubic feet per horse power 
per hour of gas with a calorific value of 99°25 B.T.U. 
per cubic foot, attention is called to the practice now 
becoming common of erecting coke ovens in proximity 
to the blast furnaces, which admit of the use of new 
combinations not previously considered. The different 
conditions shown by the author are the following :— 
According to Mr. Grenier, under the best condition of 
firing boilers with blast furnace gas, after allowing for 
the necessary consumption of the blast-heating stoves, 579- 
horse power is obtained from the gases of a blast furnace 
making 600 tons daily, when by using them directly in 
gas engines 2100-horse power might be realised. If a 
coking plant, sufficiently large to supply the whole of 
the fuel, amounting to 100 tons of coke, made from 140 
tons of coal for the furnace be added, rather more than 
a million (1,335,000) cubic feet of gas of high-heating 
power became available, in addition to 7,000,000 cubic 
feet of surplus blast furnace gas. By using both for 
boilers in the ordinary way the former will yield about 
500 and the latter 600-horse power, or 1100-horse 
power in all—an amount which is probably about 50 
per cent. more than is actually obtained. If the 
oven gases be used for steaming purposes, and those 
of the blast furnace for power, the result will be 500- 
horse power from the former and 2100-horse power from 
the latter, or together 2600, being 1500-horse power in 
excess of the first combination. 

A third course is, however, open for consideration : 
that is, to use the distillation gases of the ovens either 
with or without condensation of the by-products for 
power purposes, and apply that of the blast furnace to 
maintaining the heat necessary for working the distilla- 
tion. This, according to the long arithmetical stud 
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given in support, which is not quite suitable for repro- 
duction here, gives a realisation of 3500-horse power, or 
2500-horse power better than the first, and 900-horse 
power than the second method—a somewhat startling 
result, but one that is not without considerable proba- 
bility in part, at any rate, if not as a whole. 

The author’s conclusions from his numerical data, 
which had best be given in his own words, are as 
follows :— 

It has been shown that by the second method of utilising the 
two kinds of gas as much as 2600-horse power may be produced, 
and that the gain amounts to 1500-horse power. With a con- 
sumption of 1°5 kilogrammes (3°3 lb.) of coal per horse-power 
hour, this represents a saving of 19,440 tons yearly, and at 8s, per 
ton the economy realised amounts to £7776. On the out-turn of 
100 tons of pig iron daily, this represents a reduction in the cost 
per ton of iron of 4s. 3°85d. By the third method the increase in 
power becomes 2400-horse power; the coal saved amounts to 
31,104 tons, valued at £12,441; and the cost of the pig iron is 
reduced by 6s. 1ld. per ton. When the coke oven gases only, 
without the excess of blast furnace gas, amounting to about 
21 per cent. of the production, are used in the gas engine, the 
extra production of power amounts to 1900-horse power, and the 
saving in coal is increased to 24,624 tons of coal annually, while 
the cost of the pig iron is reduced by 5s. 5°66d. per ton. 

Far-reaching changes in iron and stee! works practice may be ex- 
pected when coke ovens and blast furnaces are placed side by side, 
forming one complete plant, and working according to the third 
method described above. Steam boilers, steam pipes, steam 
engines, and gas producers will be dispensed with, and will be 
replaced by a gas main through which coke oven gases will be 
distributed to furnaces and gas engines. A central station with 
dynamos driven by gas engines might also distribute electricity to 
electro-motors scattered about the works to replace several of the 

resent steam engines. Excellent gas engines, rated up to 250- 
ae power, and capable of being worked with coke oven gases 
without modification of the ordinary form, have long been in 
use, and engines up to 1000-horse power have already been 
built, and their general adoption is only a matter of time. 

The discussion on this paper was opened by Mr. Riley, 
who thought that the author had worked out the 
theoretical details of his paper in an excellent manner, 
with a suflicient number of facts to merit attention 
from those engaged in iron and steel making. There 
were, however, very serious difficulties to be overcome 
before the practice sketched out could become general. 

Mr. Charles‘Wood took rather an unfavourable view of 
the proposal for using blast furnace gases directly in en- 

ines, at any rate in the Middlesbrough district, on account 
of the difficulty of cleaning them from dust ; and a similar 
opinion was expressed by Mr. Enoch Jones, of Walsall. 

The most interesting remarks, however, were made by 
Mr. Hugh Savage, representing Mr. A. Greiner, who had 
been suddenly called away from the meeting. He con- 
sidered that blast furnace gas was unsuited for coke 
ovens on account of its low thermal efficiency, and also 
that the dust being fusible would be likely to choke and 
destroy the flues by slagging. There was no difficulty in 
using it in gas engines even direct from the furnace. At 
Seraing a 200-horse power engine driving a dynamo had 
run for seven months without cleaning. He thought that 
the author had overstated the calorific value of coke oven 
gases at 4800 calories per cubic metre, which was nearly 
that of town gas. At Seraing they found that the gas 
from Semet-Solvay ovens from which the bye products 
had been removed gave about 3000. They had now 
three very large plants under construction, diagrams of 
which were shown on the wall. These are a central 
electric station of 3000-horse power, and another with 
four blowing engines, together 2000-horse power, at 
Seraing, and a combined blowing engine and dynamo- 
house with 3500-horse power at Differdange, in Luxem- 
burg. In all cases the unit of power in the Simplex 
engine of 500-horse power, with a single 5lin. cylinder of 
55in. stroke, gives at 80 revolutions per minute, 700 
indicated, or 550 effective horse-power. The blowing 
cylinder of 67in. diameter is arranged tandem fashion, 
and delivers 17,500 cubic feet of air at 631b. to 73 lb. 
pressure, or sufficient to supply a furnace running 140 tons 
to 150 tons of Bessemer pig per diem. The cost of the 
engines was about £6000 each. 

There were three other papers on the list, but of these 
only one by Mr. Bertrand Summers, of Chicago, 
‘Theories and Facts Relating to Cast Iron and Steels,” 
was taken as read, in order to allow of some discussion. 
The paper contained two principal points, the first being 
a suggestion that differences in the mechanical properties 
of castings made from iron of similar chemical composi- 
tion may be due to differences in the state of the un- 
combined carbon, which may be present as Ledeburs 
‘‘ graphitic temper carbon,” and not merely as graphite. 
The author also thinks that the function of silicon in 
cast iron is usually misunderstood, and that its action is 
to preserve graphite already present in the metal, rather 
than to promote its increase by the transformation of 
combined carbon. A more important matter is that con- 
tained in the second part, namely, on the proper consti- 
tution of steel for magnets, for which purpose the author 
is accustomed to specify carbon from 0°50 to 0°56 per 
cent., manganese 0°70 to 080 per cent., sulphur not to 
exceed (-05 per cent., phosphorus not to exceed 0°10 per 
cent., anc silicon not to exceed 0°15 percent. This allows 
a high heat to be used in hardening, for which 
moderate carbon and high manganese steel is found 
to excel. A higher hardening temperature can be used 
without great loss by breakage, which is not the case 
with high carbon, or when carbon and manganese both 
exceed something like 0°60 per cent. 

In the discussion the author’s results were favourably 
noticed by Mr. Hadfield, who stated that they would be 
useful in meeting the demand of electricians for material 
of high magnetic permeability at a lower price than the 
Swedish iron now used. Mr. W. M. Mordey also thought 
that a considerable change was going on in this direction, 
as Swedish iron was no longer in very great demand, its 
place being taken by mild steel made in this country. 

The remaining papers, by Baron Jiiptner von Jonstorff, 
on the ‘Solution Theory of Iron and Steel,” and by 
Dimitris Tschernoff, on the ‘‘ Manufacture of Steel from 
the Ore in the Blast Furnace,” having been passed without 
reading or discussion, the meeting adjourned after the 





usual resolutions of thanks were adopted. The attend- 
ance, which had been unusually large on the first day, 
dwindled down to a very small number on the second, 
which is to be regretted, having regard to the generally 
high quality of the papers presented. 

On Friday evening Lady Roberts-Austin entertained a 
large number of guests at the Royal Mint. 





NEW ROYAL YACHT VICTORIA AND 
ALBERT. 


THE present royal yacht Victoria and Albert was built 
at Pembroke Dockyard, and launched on January 16th, 
1855. She was constructed of wood, with special 
arrangements of framing, and three thicknesses of plank- 
ing, so as to secure the association of strength with 
lightness. Her length between perpendiculars is 300ft.; 
length over all, 338ft.; breadth, 40ft. 3in.; mean draught 
of water, 16ft. 3in.; and displacement, 2470 tons. At the 
time of her construction she was justly regarded as a 
vessel of exceptional proportions and very high speed. 
She is propelled by paddle-wheels, and on her earlier 
trials attained a speed of about 16} knots for a short run 
on the measured mile, with 3000 indicated horse-power. 
The machinery was made by Messrs. Penn. During the 
whole of her long service she has maintained her reputa- 
tion as a good steamer, and as a vessel of remarkably 
graceful form. Many additions have been made since 
her construction, in order to increase efficiency and 
comfort. The electric light has been introduced, artificial 
ventilation added in some parts of the vessel, and other 
changes in detail have been carried out. In all the main 
features, however, the yacht remains as designed. 

There had been a previous royal yacht of the same 
name, launched at Pembroke in 1843. She was about 
200ft. long and 33ft. broad, of 1034 tons builder's 
measurement, and 430 nominal horse-power. Her speed 
was under 12 knots. After about twelve years’ service 
as the royal yacht, her name was changed to the Osborne, 
and she was broken up in 1868. The machinery of this 
vessel was made by Messrs. Maudslay, and she was 
propelled by paddle-wheels. The spread of sail, as first 
designed, was considerable; but it was subsequently 
reduced. 

The new royal yacht, which has also been named Victoria 
and Albert by her Majesty’s commands, was laid down at 
Pembroke Dockyard towards the end of 1897, and was 
named and launched on the 9th inst. by H.R.H. the 
Duchess of York. The vessel has been constructed of 
steel; the interior is divided into a large number of 
water-tight compartments. There is a cellular double 
bottom extending from bilge to bilge, and this “ inner 
skin” is virtually carried up above water by the side 
coal-bunker bulkheads. Decks and platforms are also 
made water-tight where required. In addition to these 
structural arrangements, further security is provided, and 
freedom from serious fouling of the bottom obtained by 
covering over the steel hull with teak planking, outside 
which copper sheathing is fastened. This wood sheath- 
ing in steel-hulled ships usually extends only a few feet 
above the deep-load water-line. In the royal yacht it is 
carried right up to the upper deck, the copper stopping a 
little above the water-line. Comfort is thus increased by 
securing a more equable temperature, especially if the 
vessel should proceed to very hot or very cold climates, 
and a better external appearance is also obtained. 

The design for the new yacht was prepared by Sir 
William White, Director of Naval Construction, speed 
and accommodation having been arranged in accordance 
with her Majesty's wishes. It was decided that comfort 
should not be sacrificed for the purpose of securing a 
very high speed, and a sustained sea speed in fair weather 
of about 17 knots was named in the design, in association 
with a speed of 20 knots on the measured-mile trial of 
eight hours. The coal supply was fixed at an amount 
sufficient to steam about 2000 knots—say from Ports- 
mouth to Malta—at a speed of about 14 knots. 

The accommodation for the Queen and the members 
of the royal family, with their suites and servants, is 
considerably greater than that existing in the present 
Victoria and Albert. The new yacht, moreover, has 
been fitted throughout in a manner adapted for longer 
voyages. Her higher speed and greater size necessitated 
a larger complement of officers and men, for whom it 
was necessary to provide accommodation on a scale 
and of a character suitable to modern conditions. Asa 
result, the new yacht is of much larger dimensions than 
her predecessor. 

Her length between perpendiculars is 380ft.; length 
over all, 439ft.; breadth, 50ft.; mean draught of water, 
under normal conditions of loading, 18ft.; displacement, 
4700 tons ; maximum indicated horse-power, 11,000-horse 
power. Paddle-wheels would, of course, have been un- 
suitable ina sea-going ship of this size and power. The 
vessel will be propelled by twin screws, driven by two 
inverted vertical cylinder engines, each engine having 
four cylinders, and being placed in a separate water- 
tight compartment. Steam will be provided by eighteen 
water-tube boilers of the most improved Belleville type, 
fitted with economisers. There are two separate boiler- 
room compartments, each containing nine boilers. Two 
funnels will be fitted. 

Messrs. Humphrys and Tennant have been entrusted 
with the contract for the engines and boilers, which are 
far advanced, and will be ready to be put on board 
immediately after the launch. In the design and manu- 
facture of the machinery, extreme care has been taken to 
minimise vibration in the vessel when under steam. The 
ventilation of the machinery and boiler compartments 
has also received great attention. 

The electric installation will be of a special character. 
It will provide not only for electric lighting of the interior, 
but for other applications of electrical power, including 
the working of lifts, pumps, hoists for boats, ventilating 
fans, the after capstan, and heating the principal apart- 
ments. By using electricity instead of steam for these 
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auxiliary services, it is anticipated that c 
efliciency will be increased. omfort and 

As compared with the present Victoria and Albert th 
new yacht has an additional deck, which may, for pur a 
of description, be regarded as built above the Upper de k 
of the present royal yacht. This increase in freeboard 
from about 11}ft. to 19ft., was absolutely necessary bo 
provide the desired accommodation, and more powedd ] 
machinery and enlarged coal supply. . 

The “state deck” of the new yacht is about 10}ft 
above water. Between it and the upper deck are situated 
the Queen’s apartments and those of the royal family 
the cabins assigned to their suites, and those appropriated 
to the commanding officer and the principal naval officers 
attached to the vessel. The apartments of the Queen 
resemble in their general arrangement those in the 
Victoria and Albert, but they are more spacious, and a 
private dining-room has been added. hese rooms 
occupy the central portion of the state deck, where the 
minimum of motion in a seaway should occur. 

The apartments of the members of the royal family 
are placed abaft those of the Queen, extending over 4 
considerable length on the state deck. These are suc. 
ceeded by the apartments of the royal suite. Rather 
more than half the length of the vessel is occupied by 
these three series of apartments, and a wide corridor 
extends from end to end, with convenient staircases 
leading to the upper deck. 

Above the upper deck, towards the after part. is built 
a large pavilion or saloon, which contains the state dining. 
room that will accommodate fifty persons, besides recep- 
tion and smoking rooms. The top of this pavilion forms 
a promenade. The grand staircase leads down from the 
reception-room to the principal corridor on the state 
deck. Access from the upper to the state deck within 
the royal apartments will be obtained by a lift as well 
as by this staircase. Arrangements have also been made 
for entering the vessel at the level of the state deck, 
should that prove more convenient, either when she lies 
alongside piers or when passengers embark from boats 
and ascend accommodation ladders. 

The cabins for the royal servants and for servants of 
the suite are placed on the lower deck, occupying about 
half the length from the stern. On this deck also are 
placed the royal kitchen, pantries, sculleries, hot cup. 
boards, &c., and all the service will proceed at this level 
to the lifts leading to the royal dining-rooms, and the 
dining-room of the suite. Arrangements will be made 
for economising labour as far as possible by means of 
lifts or other appliances. 

The officers of the ship have their cabins immediately 
before the middle of the ship, part on the state deck and 
part on the lower deck. At the higher level a large mess 
room is built, with all necessary pantries and fittings 
adjoining. 

The crew spaces are at the fore end of the vessel, 
where there are three decks, all with natural light and 
ventilation. Adequate provision has been made for 
messing and sleeping, for bath-rooms, and all other 
requirements. 

All living spaces on the lower decks have special venti- 
lating side-scuttles giving light and air under all circum- 
stances, even in bad weather at sea. In addition, elec- 
trical ventilating appliances will be provided. 

Great attention has been given to the sanitary 
arrangements. Hot and cold water supply will be 
arranged to bath-rooms and to the principal sleeping 
cabins. Electrical heating will be adopted in the state 
apartments, and steam heating elsewhere. 

In order to ensure the greatest possible safety against 
fire, the wood used in the bulkheads, fittings, and furni- 
ture of the new yacht has been subjected to a chemical 
treatment which makes it practically non-inflammable. 
An efficient fire service of the usual kind has also been 
arranged for delivering water at any point where a fire 
may take place. 

At the time of launching the work on the steel hull, the 
wood and copper sheathing, and other parts of the struc- 
ture were far advanced towards completion. Certain 
parts of decks and bulkheads must be left incomplete in 
order that the machinery may be put on board. A con- 
siderable amount of work has also been finished on cabin 
bulkheads, store-rooms, &c. While the machinery and 
boilers are being completed on board, these works will be 
carried out, and the equipmentand fitting of the vessel will 
be completed, so that she can proceed on her steai trials. 
It is anticipated that she will be ready for these trials 
towards the end of the present year, when she will leave 
Pembroke for Portsmouth. After the machinery trials are 
successfully completed the vessel will be taken in hand 
at Portsmouth, and the work of decoration and furnishing 
will be performed by Messrs. Waring. By the summer 
of 1900 the new yacht will be ready for service. 

Her general appearance, as will be seen from our 
illustration on page 466, will somewhat resemble that of 
the Victoria and Albert, but her greater size and higher 
freeboard necessarily involve departures from the earlier 
vessel. She will have three tall raking masts, two 
funnels, a clipper bow, and an elliptical stern. 








RUSSIAN AGRICULTURE.—The Russian Government seems to 
have become alive to the fact that the recent sequence of 
nearly ten years’ successive famines is to be attributed 
in great measure to the primitive and obsolete methods of 
husbandry as practised by the tillers of the soil. It has been 
rumoured that, with a view of introducing more enlightened 
methods of agriculture into the Empire, agricultural implements 
and machinery will be admitted into Russia free of duty, and that 
the farmers will be assisted in ee the same by easy terms 
of payment. However, the Ministry of Agriculture has gone a 
step further in the Trans-Caucasus by ordering the Agricultural 
Company of the Caucasus to devise means for introducing more 
modern forms of agricultural implements and machinery into that 
region, The Ministry referred to has voted a contribution of 1000 
roubles towards the cost of opening depdts for the sale of agri- 
cultural implements at cheap prices in the Trans-Caucasus, It is 
to be hoped that British export manufacturers of this class of 
goods will not be slow in making the most of this opportunity. 
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THE PROPOSED THAMES TUNNEL BETWEEN 
ROTHERHITHE AND SHADWELL. 


Arrer a debate extending over nearly two hours, the 
London County Council on Tuesday week decided to construct 
anew tunnel under the Thames, so as to connect the districts 
of Rotherhithe and Shadwell, at an approximate cost. of 
£2,198,250, and to apply to Parliament in the next session 
for powers to carry out the undertaking. As adopted by the 
Council, the scheme proposes that the open approach to the 
tunnel shall commence on the south side of the river at the 
junction of Union-road with Lower-road, direct access to 
the open approach being provided not only from the main 
thoroughfare, but also from Neptune-street, Albion-street, 
and Adam-street by means of a paved area formed to gradients 
leading down to the end of the open approach. The open 
approach will be constructed along Adam-street, and will 
cross over the East London Railway by a bridge at Rother- 
hithe Station, access to which from the open approach can 
be provided by a subway passing under Adam-street. The 
cut-and-cover portion of the tunnel will extend from the 
East London Railway to a point rear Dodd's-place, where 
the first shaft will be situated, and the actual tunnel con- 
struction will commence, and will continue under the 
Antimony Works and the South Metropolitan Gas Company’s 
premises to the second shaft near the Surrey Lock entrance 
of the Surrey Commercial Docks. From this point the 
tunnel will pass under the river to the third shaft, which it 
is proposed to sink on premises immediately to the west of 
Shadwell fish market. From the third shaft the tunnel will 
proceed, partly on a curve and partly on a straight line, to 
the fourth shaft, which it is intended to place on the north 
side of Broad-street, just to the east of Collingwood-street. 
At this shaft the cut-and-cover construction will commence, 
and extend along parallel to Broad-street as far as Butcher- 
row, at which point the opsn approach would begin, and be 
continued bya curve to join Horseferry Branch-road, the 
gradient of which, being the same as that required for the 
tunnel approach, the northern portion of this road would 
really form part of the approach. The span of the bridge 
carrying the Blackwall Railway over Horseferry Branch-road, 
which is now 40ft., would have to be increased so as to 
provide convenient access between the tunnel and Com- 
mercial-road East. 

The total length of the proposed Rotherhithe Tunnel and 
approaches, from Union-road on the south to Commercial- 
road East on the north, will be 6825ft., or about one mile 
and a quarter, or very little more than the length of Black- 
wall Tunnel from East India Dock-road to the entrance gate- 
way at Blackwall-lane. With regard to the question of 
gradients, the Rotherhithe Tunnel will have on the south side 
about 1828ft. of 1 in 34, and about 475ft. of 1 in 50, and on 
the north side about 2260ft. of 1 in 34. These distances 
refer to the tunnel and approaches between the entrance 
houses. Between the entrance house on the north side of 
the river and Commercial-road East will be a length of 489ft. 
with a gradient of 1 in 34, and between the entrance house 
on the south side and Union-road will be a length of 105ft., 
also with a gradient of 1 in 34. The tunnel under the river 
will be horizontal for a length of 1028ft., and have a gradient 
of 1 in 75 for a length of 640ft. The width of thoroughfares 
proposed are 17ft. for the carriageway, and 4ft. 2in. for each 
footway, as compared with 16ft. and 3ft. 1}in. respectively in 
the case of the Blackwall Tunnel. The headways will be 
18ft. Gin. at the centre of the carriageway, and 15ft. Tin. at 
the channels, as compared with 17ft. 6in. and 14ft. Tin. re- 
spectively for the Blackwall Tunnel. In order to obtain this 
improved accommodation it is necessary to make the outside 
of the tunnel 30ft. in diameter, or 3ft. larger than the ex- 
ternal diameter of the Blackwall Tunnel. It is proposed to 
have stairways at each of the four shafts, in addition to stair- 
ways at the commencement of the cut-and-cover on each 
side of the river. 

As regards the difficulties likely to be encountered in the 
construction of the tunnel, it is thought from information 
obtained as to strata, that under the river and on the north 
side there will be probably less difficulty than in the case of 
the Blackwall Tunnel, but that there may be difficulties in 
regard to water in constructing the deep cut-and-cover por- 
tion on the south side of the river. The cost of the proposed 
works is estimated at £1,400,000, and that of acquiring pro- 
perty at £798,250, making a total of £2,198,250. 

It was recently suggested that a tramway should be made 
in the tunnel so as to join the lines in Commercial-road 
East and in Union-road, Rotherhithe, but Sir Alexander R. 
Binnie thinks it would be a decided mistake to encumber the 
tunnel with the addition of a tramway. He points out that 
in order to make the pipe subway under the tunnel carriage- 
way of sufficient size to accommodate single-decked tram- 
cars it would be necessary to increase the outside diameter 
of the tunnel from 30ft. to 31ft., and to reduce the headway 
for the tunnel carriageway, so that it would not be more than 
that provided at the Blackwall Tunnel. It would also be 
necessary to alter the design for the support of the tunnel 
carriageway from a solid brick arch to steel or wrought iron 
trough flooring, and even with these alterations the space 
available for the tramcars would be barely sufficient. As the 
tramcars would occupy the space intended for pipes, it would 
be essential to extend the troughing practically to the brick 
lining of the tunnel at each side, and to provide a pipe space 
at the back of the pillars and longitudinal girders supporting 
the trough flooring. In the opinion of the Council’s chief 
engineer this space would be less convenient for pipes than 
the subway, and the arrangements for dealing with the 
drainage of the tunnel would also be rendered more awkward, 
owing to the occupation of the subway by the tramway. It 
is estimated that the actual increase of cost of works for the 
tramway would be about £200,000, for which expenditure 
about one mile and a-quarter of single line could be con- 
structed; passengers would have to change cars at each end 
of the line, and it would only be at intervals of about 
thirteen minutes that cars could start from each end of the 
tramway. For these and other reasons Sir Alexander Binnie 
has advised the Council not to entertain the proposed tram- 
way, and the Council has just endorsed this view of the 

question. 








DOCKYARD NOTES. 


Tue Naval and Military Record states that by the time 
the Skipjack and Speedwell are re-fitted they will have cost 
respectively £52,490 and £55,690—very nearly their original 
cost—for repairs, &c., and adds a Cwi bono? Our contem- 
porary then quotes Admiral Fairfax’s report upon them after 
manceuvres :— Deficient in speed and coal capacity, and so 
lightly built and engined that they are utterly unreliable ; 





and were so poorly officered and manned, particularly in the 
signal department, that they were a source of danger and 
anxiety to the fleet, hampering their movements instead of 
being in any sense an aid.” Thus Admiral Fairfax. But 
we have an inkling that when the Admiral wrote this it was 
one for Fairfax and one against the gunboats. That the 
boats answered all expectations we will not assert, but this 
wholesale condemnation was much too sweeping. In repair- 
ing these craft, as they are doing to-day, the Admiralty are 
fully justified. Admiral Fairfax also called them “ utterly 
useless.” He should have added, ‘‘ to Admiral Fairfax.’ To 
be quite candid, it is said that he did not know how to 
make use of them. Captain Long, in a previous year, 
managed to find them very much an aid. 


THESE much-abused “catchers” are excellent sea boats. 
Their coal lasts them five days—about the same length of time 
as a great many battleships can actually keep the sea. In 
nearly every case a breakdown has been the result of tinkering 
instead of repairing defects when the boats have been in 
dockyard Hes Other breakdowns were newspaper inven- 
tions ; their speed was good enough to keep up with the fleet 
in all weather, and to scout outside for torpedo boats. 
Against them was the fact that, save in a seaway, they could 
not catch torpedo boats; with their new boilers they will be 
nearer beingable to do this. Also the supply of water is small ; 
many so-called ‘“‘ breakdowns” have been due to that. The 
complements are certainly too small—a sea boat’s crew means 
pretty well the whole of one watch. When repaired we shall 
yet find that there are many uses in war for which these craft 
are fitted. Their utility may be slight, but they are not by 
any means useless, and they are far too valuable to throw 
away. And, given a war, it is the torpedo gunboats and not 
the destroyers that will bear the brunt of “ catcher” work— 
the ‘‘ destroyers ” will be torpedo boats. 





WHEN France and Russia go to war with us, Dunkirk ia 
the port where their fleets will unite. So, at least, says Le 
Petit Journal. It seems to usa rather long way to expect 
the Russians to come, and we incline to fancy that the 
meeting would be more likely to take place in the repairing 
basins at Chatham Dockyard. From Dunkirk, too, the best 
part of the invading steam launches and row-boats are to 
come. 





Tue Akebono, the Yarrow torpedo boat destroyer for the 
Imperial Japanese navy, last week made a mean of 31°159 
knots on her three-hours’ trial. A peculiarity of these 
destroyers is a railway along the deck for loading the torpedo 
tubes. The convenience of this is great, but it appears 
liable to be in the way at sea. Probably, however, that is 
merely a “first impression.” When the crew gets used to it 
they are not likely to be much inconvenienced. Another 
feature of this class is the chart-house just abaft the conning 
tower—a more than useful innovation, the usual hooded 
erection aft being an exceedingly uncomfortable affair. 
These boats have four funnels, and some or all are to be 
experimentally fitted with two rather lofty steel masts, like 
the French destroyers, 





WE hear that it has been suggested to supply sail power to 
the French destroyers, and if it can be done without creating 
too much weight, the idea seems a very good one. In 
destroyers breakdowns must be looked for now and again, and 
in war time a rifle bullet might do mischief below. The best 
rig would be a lateen, probably, and with their fine lines the 
boat should be able to sail pretty fast. Seeing the limited 
amount of coal that these small craft carry, the wonder is 
that some serious wholesale effort to make them able to use 
“‘white wings” if necessary has not been attempted. The 
radius of a torpedo boat would beimmensely increased thereby, 
evenif her sailing was of quite an indifferent order. It will 
certainly be curious if masts and yards are brought back by 
means of torpedo craft; it is one of those things which may 
possibly occur in some form in the future. 








A CENTRAL POWER STATION FOR GLASGOW 
ELECTRIC TRAMWAYS. 


Some time ago the Corporation of Glasgow, as the result of 
conferences between the sub-committees appointed severally 
by the electricity and by the tramways departments on the 
question as to which of these departments should supply the 
power required for the traction of the electric tramway cars 
on the routes which have yet to be converted to that system, 
decided that the tramways department should generate and 
control the necessary power. Mr. Parshall, M. Inst. C.E., 
M.I.C.E., London, who was about the same time consulted 
as to the best method of generating and distributing the 
power, made a clear and exhaustive report, in which he 
advocated that it was more advantageous in every way to 
supply the energy from a single central station, generating 
polyphase currents at high voltage, to be transformed into 
continuous currents at 550 volts in a number of sub-stations, 
than to supply continuous currents at 550 volts from a number 
of separate stations, however suitably located. His proposal, 
shortly, was that the Tramways Committee should construct 
a large central electric power station, and put down in it 
four engines, with an aggregate of 17,500-horse power, the 
engines to be of the slow-speed type, running at the rate of 
70 revolutions per minute. The electricity would be supplied 
on the high-tension principle, at a voltage of 6500, and the 
depéts would be utilised as transforming stations to send out 
the electricity at the present voltage of 550, which is the 
Board of Trade maximum. Of the 17,500-horse power, 
three-fourths would be effective for the driving of 575 electric 
cars. At present there are 385 horse cars, and 27 electric 
cars in use. 

Last week the Tramways Committee approved of a minute 
by the Sub-committee appointed to inquire as to a suitable 
site for this central electric power station, and the purchase 
of a certain site was thereby authorised. This consists of 
ground at Port Dundas in the northern part of the city, 
bounded by the Forth and Clyde Canal, the Caledonian 
Railway, the North British Railway, and Old Keppochhill- 
road. The ground in question contains about 18,600 square 
yards, and the purchase price named was £31,000, at which 
sum the purchase has been effected. The ground is 
practically free of feu duty or other ground burdens, and 
while the minerals—as regards about 12,000 square yards of 
the ground-—are reserved, the land superior is bound to pay 
compensation for any damage through the working thereof. 
The ground is level, and is connected with both the Cale- 
donian Railway and the North British Railway, and has a 


neer, is of opinion that this is a most suitable site in oy 
respect for the proposed power station, and will afford te 
accommodation for future extensions. The level situs tiple 
and railway and canal facilities, are such that ‘the 7 ox. 
station—the estimated cost of which is about £250,000. = 
be erected at the minimum of cost. : Could 








THE INSTITUTION OF JUNIOR ENGINEERS 


At a meeting of this Institution, held at the Westminster Pala, 

Hotel on Friday, 5th May, the chairman, Mr, Basil H, Joy, nog 
siding, the paper read was on ‘‘ Gun Construction,” by Mr, W “ot 
Owston, M. Inst. J.E., of the Royal Arsenal, Woolwich, © °° 
At the commencement of the paper reference was made to th 

great improvements that had taken place in the construction t 
guns during the last decade. With the introduction of cordite 
and slow-burning powder the muzzle velocity had increased almost 
1000ft. per second. England had now adopted a length of 40 
calibres for heavy guns, and 45 for the new 6in. quick-firers - thej 

respective muzzle velocities would be 2600 and 2700. The ieneaaas 
in length had wrought many important changes in construction 
The system of reinforcing an inner liner with a series of short 
hoops was now condemned, the most modern practice being to use 
one liner which extended from the breech end of chamber to 
muzzle ; over this was shrunk a second course extending to about 
half the length of the piece; into this the breech screw geared 
and over it either wire was wound or other long tubes contracted 
on. If wire were employed a jacket was placed over it, no con. 
traction being, however, put on the wired portion of the gun, 
The wire used in English guns is rectangular in section, 0068p, 
in thickness, and 0°25in. in width. Its ultimate strength js 
between 90 and 120 tons per square inch. The steel for gun 
manufacture varied fron 34 to 44 tons per square inch tension 
and elastic limit 17 per cent, i 

The direction in which changes had been made were in decrease 
of calibre, increase in rate of firing, reduction of number of parts 
and the application of the quick-firing system to all classes of 
guns. A length of 45 calibres is, however, almost the limit for use 
on shipboard, although the 9°2 English gun has a length of 47 
calibres for land service. Of the three systems of breech screws 
England had just adopted the Vickers’ for the new Sin. and 12in, 
guns. 

Hydraulic power would not be used for working the breech of 
the 12in. guns, and in the 6in. the cartridge case is got rid of. As 
with cordite there is no chance of hot residue remaining, but it is 
necessary to draw back the breech screw a short distance in the 
direction parallel with the axis of the gun, before it can be sung 
out of the way. 

The operations through which an ordinary 12in. wire gun would 
pass in course of manufacture, were reviewed as follows :—Ingot 
cast, tested, cut and bored, and forged into tube. Tube annealed 
and tested, rough turned, oil-hardened, and second annealed and 
tested. Tube rough turned, oil-hardened, finished, bored, and 
turned, liner driven into A tube, wire wound, jacket, and K tube 
shrunk on, turned outside, chamber bored, screw cut, rifled, lapped 
and breech fitted. P 

A vote of thanks was accorded the author at the conclusion of 
the discussion which ensued, and the proceedings terminated with 
the announcement of the next visit on May 13th to tne Royal 
Arsenal, Woolwich, and special reference to the annual summer 
excursion, which this year is to be at Portsmouth and Southampton, 
August 12th to 19th. 











H.M. TORPEDO DESTROYER MERMAID. 


On the 5th inst. H.M. to o-boat destroyer Mermaid, which 
has been built and engined by Messrs, R. and W. Hawthorn, 
Leslie, and Co., Limited, of Newcastle-on-Tyne, completed her 
full-power speed trial on the measured mile off the Maplin Sands 
with very satisfactory results, and proved herself to be the fastest 
vessel of the 30-knot destroyer class yet tried. 

The Mermaid is 210ft. long by 21ft. beam, and had a displac:- 
ment of 320 tons when carrying the specified load at the com- 
mencement of the trial. The machinery consists of twin-s:rew, 
three-crank, triple-expansion engines, having cylinders 19in , 
29in., and 46in., by 18in, stroke. The cranks are set at 120 deg, 
and balance weights are fitted upon the high-pressure and low- 
pressure cranks to counteract the vibratory forces. Throughout 
the trials the vibration was very slight, and the whole of the 
machinery ran without the slightest hitch. Steam is supplied by 
four water-tuba boilers of the Thornycroft type, having a total 
heating surface of about 13,200 square feet, and worlred at a 
maximum pressure of 250 Ib, per square inch. 

The mean results of the six consecutive runs on the mile are as 
follows :— 





No. Time Speed. Revs. (mean). 
ree eee eee 29°90L 4. ww fo. = 905'°2 

2 155 0 5. 

3 157 8 $0°562 .. .. .. 403°9 

4 156 2 80°986 394-2 

5 155 0 81° 304 414°7 

6 eo were 30°923 894°8 

Mean.. 80°927 400°S75 


The general results of the threo hours’ trial are as fcllows :—- 


Draught of water, forward .. .. 5ft. 8hin. 
# 9. OP as 26 «ce ce ce Se 
Speed of ship, knots per hour, six runs.. .. 80°926 
” 79 three hours .. 30°833 
Steam pressure in boilers : +. +. 225 0b. per sq. in. 


-. 4°96in. of water 
Starboard. Port. 
oo mae 22°1 


Air pressure in stokeholds - 


Vacuum in condensers .. 


Revolutions perminute .. . .. .. .. 307°8 .. 395°4 
Mean pressure in cylinders, high .. .. .. 95° .. 97°7 
9 PA inter. oy. We «0 (S'S 
pi te Bas cs ox as. Re 
Beene ESP. cs ks eo. coe: ca lew SOR a. ORR 
Bs Mies: sé ite ei sen a oe ee cae | Dee 
a low ix en ee: ce ae as |e 
Total .. .. 8270 .. 8271 

Grand total... 6541 


It will be seen from the aoove that the high speed of 30°833 
knots was obtained with a very moderate power. 

The Mermaid has on all her trials been extremely successful. 
On her first trip to sea for the contractors’ preliminary trial she 
obtained a mean speed of 30 knots, a performance which, it i: 
believed, has not previously been accomplished by any vessel. Un 
the Admiralty observation trial, before leaving the Tyne, a speed 
of nearly 31 knots was obtained, and upon her official consumption 
trial, a speed of 30°149 knots was maintained for three consecu- 
tive hours in unfavourable weather. Her full speed tria] is as 
above described. It will thus be seen that this vessel has not 
once gone to sea on trial without obtaining the contract speed and 
maintaining it for the necessary specified time. 

The vessel was under the coramand of Commander Blount, 
R.N., the constructors’ department of the Admiralty being repre- 
sented by Mr. G. H. Ball, R.N., and the engineering department 
by Mr. W. K. Wisnom, R.N. Mr. D. ©. Beadon and Mr. G. F. 

ackrow represented the contractors, 








A FIvE miles motor cycle race was held on Saturday last 
at the Crystal Palace under theauspices of the Motor Car Club, The 
winning machine covered the distance in8 min, 22? sec. One mile 
was covered in 1 min, 49¢sec.; two miles in3 min. 25 sec., three 











frontage to the canal, Mr. Parshall, the consulting engi- 








miles in 5 min, 3% sec., and four miles in 6 min, 424 sec, 
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RAILWAY MATTERS. 


Tue Prussian State railroads comprise 18,528 miles of 
in track. ‘There are in use 11,692 locomotives, 21,000 passenger 
werriag®®) 5457 luggage vans, and 252,194 goods trucks. 

Tux Canadian Pacific Railway has ordered for imme- 
diate use fifty miles of 1001b. rails, and this amount may be con- 

_ bly increased before the end of the year _ The rails are the 
parte section of the American Society of Civil Engineers, They 
will be laid with the Bonzano joint. 

Ture were 179 train accidents in the United States 
+, February last, in which 4] persons were killed and 166 injured. 
ry neral classification shows that nine accidents were due to de- 
hs - of road, 40 to defective equipment, 45 to negligence in 
operating, 15 to unforeseen obstructions, and 70 are “‘unex- 


jlained. ’ ‘ 

' Ix the town of Lodz, known as the Polish Manchester, 
] tramway has been constructed during the past year. A 
m of electric tramways is being laid down to connect 
Lodz with Zgierz and Pabianice, some fifteen miles on either side 
of it, Lodz has a population of 300,000, and contains over 400 
large factories, 

Tue chief engineer of the New York Central and Hud- 
son River Railroad, Mr. Walter Katté, has resigned in order to 
make room for a younger man. Mr. Katté is an Englishman by 
birth, having been born in London in 1830, so that he is in his 70th 
year. He was appointed to the above position in 1886, after 
having filled ingen as for many years on other American 
railways. Mr. W. J. Wilgus, who succeeds Mr, Katté, has been 
connected with this company for some years. 


Own to ill-health, the position of chairman of the 
(Great Central Railway, held by the Earl of Wharncliffe since Sir 
Edward Watkin’s retirement in 1894, has been vacated. Ata 
meeting of the board held last week Mr, Alexander Henderson, 
M.P., was appointed chairman. The retiring chairman has been 
a director of this line since 1864, Mr. Henderson is part proprietor 
of the Shelton Ironworks, North Staffordshire, and is member of 
Parliament for the Western Division of that county. 


Ten locomotives, forming part of the order for twenty 
ven by the Great Northern Railway Company to the 


an electric 
further syste 


ines gi 
Boidwin Tccsmnatine Works last February, are now en ioute. At 
these works three engines are now being turned out daily. Ten 


more have just been shipped upon the idland Company's order 
for thirty engines. India’s order for forty-five engines will be 
completed within three months. In June forty engines will be 
shipped of the order for seventy-one for the Chinese Eastern 
Railways. 

On Wednesday, the 10th inst., the Sheffield City 
Council unanimously decided to present a plan of the markets and 
other sites now or shortly to be in poseession of the Corporation, 
to the managers of the North-Eastern, the Lancashire and York- 
shire, and the London and North-Westera railways, with the view 
of inducing them to consider the question of extending their 
systems into a joint station within the city. It was also decided 
to forward the plan to the Great Northern, Great Central, and 
Midland railways. 


Aw electric clock, said to be one of the largest in the 
world, has recently been erected at the Liverpool-street Station of 
the Great Eastern Railway. It is constructed of iron and man- 
ganese steel, and the case itself forms a room inside 9ft. square. 
from the pinnacle to extreme ornamentation at base is 21ft. The 
four opal dials with bold Roman figures, facing the four points of 
the station, are 6ft. in diameter. The figures of each hour are 
about 18in. apart. This clock will be worked by a regulator clock 
fixed in the main telegraph office, 


A BRAKE operates with the maximum efficiency when 
the pressure of the brake shoe is such that itis barely sufficient to 
stop the wheels from rotating. With a view to preventing the too 
severe application of air brakes, a new device is being experimented 
with in the United States. Briefly the apparatus consists of a 
small friction wheel which is automatically brought in contact with 
the axle whenever the brakes are applied. This friction wheel 
drives a centrifugal governor, which controls air-escape ports from 
a pipe connected to the brake cylinder. So long as the centri- 
fugal governor revolves, these ports are closed ; but the instant 
the wheel begins to slide, the governor stops, the ports are opened, 
and the air pressure in the cylinder is reduced until] the wheel 
again begins to turn. ; 


In a note alluding to the singular and almost complete 
absence of electric railways in Sweden, a country so admirably 
adapted for the generation of electricity by water power, the 
Electrician states that in the northern province of Vesterbotten 
the Crown owns no less than thirty suitable falls, of which five are 
situated in Lapland. One river alone, the Uman, has no less than 
thirteen, the force of which is estimated at 140,000-horse power, 
some having from 15,000-horse power to 25,000-horse power, whilst 
the fall varies from 40ft. to 65ft. In the south attempts are being 
made to utilise the famous Trollhiittan waterfall for the lighting 
and working of industrial concerns in the city of Gothenberg, but 
it is said that some difficulties have arisen with regard to claims on 
the part of the Crown, which owns the shore rights. 


Tur Mediterranean, one of the largest Italian railway 
companies, has quite recently commenced an experiment with 
electric traction, by means of accumulators, on its line between 
Milan and Monza, a distance of eight miles; for the present only 
two carriages have been constructed, and these, between them, 
run eleven times each way a day. The time occupied in the 
journey is, including two stoppages, twenty minutes, The carriages 


NOTES AND MEMORANDA. 


THE areas of the principal coalfields of the world have 
been estimated as follows:—Great Britain, 9000 square miles; 
United States of America, 194,000; Russia, 27,000; China and 
Japan, 200,000 ; Germany, 3600 ; Belgium and Spain, 1400 ; India, 
35,000 ; France, 1800. 


Accorpiné to the latest statistics, the Japanese mer- 
cantile marine comprises 735 vessels, of a total measurement of 
390,334 register tons—570 of the number being steamers from 
50 tons upwards, measuring 363,223 tons, and 165 being sailers of 
100 tons and upwards, measuring 27,211 tons, 


Tae city of Moscow, the leading cotton-spinning centre 
in Russia, has a formidable rival springing up in Lodz, a Polish 
town, At Lodz twelve new cotton-spinning mills are being erected, 
and existing firms are increasing the number of their spindles, the 
increase being about 200,000, or 33 per cent., almost all being 
ordered in England. The whole of this increase of spindles will 
be in full swing by midsummer next, says Consul-General Murray. 


OnLy a few weeks ago we mentioned in this column 
that a new use had been found for the electric motor cab in con- 
nection with the supply of electric current for the production of 
the Rintgen rays. In the Archives of the Réatgen Ray there 
appears an illustrated account of some military X-ray work during 
the recent Soudan campaign. In this case the little dynamo for 
charging the cells to be used for working the X-ray apparatus 
was run by a strap from the rear wheel of a safety bicycle, the 
rubber tire being previously removed. In this manner the bullets 
of the wounded were localised by means of the muscular 
energy of their unwounded comrades, 


A NEW system for the electrical purification of water 
supplies was described in an American contemporary lately. It 
consists in admitting the water to be purified into a tank divided 
into small compartments, in each of which is a pair of electrodes, 
the positive being attached to the bottom of the compartment, 
while the negative floats upon the surface of the liquid. ydrogen 
is liberated and rises to the surface, it is supposed, carrying with 
it all foreign matter and impurities, By using a floating electrode 
rather than two stationary electrodes it is claimed that the puri- 
fication of the water begins as soon as it is turned into the tank. 
It is stated that this system has been given a trial on a small scale 
at St. Louis with satisfactory results, 


Some interesting relics in the form of wooden water 
pipes have recently been come across during excavations in course 
of being carried out by the Grand Junction Water Company. 
These water pipes were found in the neighbourhood of the Marble 
Arch and Oxford-street. They range from 5in, to7in. in diameter, 
and they lay at a depth of from 2ft. to 3ft. from the surface. 
The wood was either elm or oak, and in lengths varying from 4ft. 
to 15ft. ‘The method of joining was to enlarge the bore at one 
end of the pipe, and to reduce the outside diameter of the pipe 
which was to fit into this. In some cases the original bark re- 
mained on the wood, which was in a very fair state of preserva- 
tion. In great contrast to these pipes are those which are now 
aes laid by the Grand Junction Company. These are 24in. in 

iameter. 


THE report of the United States Consul at Batum 
contains some interesting statistics on the Russian petroleum 
industry for 1898, which is concentrated chiefly in the district of 
which Baku is the centre, and Batum the chief shipping port for 
export trade, The production in Baku district was as follows, in 
gallons :— 


1897. 1898. Increase. 
Illuminating oil .. 58,035,000 473,205,000 15,170,000 
Lubricating oil .. 45,860,000 52,105,000 6,245,000 
Residuum . 1,127,100,000 1,211,800,000 84,705,000 
Crude oil 130,045,000 .. 219,460,000 .. 89,415,000 


The number of new wells drilled in 1898 was 258; the average 
depth was 937ft.; and the average daily production, 27,426 
gallons, 


THERE are four workshops engaged in making cardboard 
and pasteboard in Japan, with an average daily output of thirty 
to forty tons. In quality the home-made article bears comparison 
with the German or American make, but this remark cannot yet 
apply to the prices. Nevertheless, probably because of a very 
narrow margin of profit procurable, the import of foreign goods is 
practically stopped. An ingenious innovation, recently started by 
the Tokyo Card and Pasteboard Company, the largest in its line in 
Japan, has resulted in markedly facilitating the development of 
the industry. It consists, says the Japan Jimes, in making thick 
tarred pasteboards as substitute for shingles for ordinary roofing. 
The paper shingles are now in active demand, being about 50 per- 
cent. cheaper and far more easily managed than ordinary shingles, 
hence considerably economising the labour of mechanics. They 
do not differ much in point of being proof against fire and water 
compared with the ordinary articles, 


particulars relating to the coal supplies 
of the United Kingdom are taken from a paper read lately 
before the Society of Arts by Mr. T, Foster Brown. According to 
the author these coalfields and their estimated resources in seams 
of 2ft. and upwards in thickness, down to a depth of 4000ft. are 
as follows:—(1) The Midlands, extending into the counties of York, 
Derby, Nottingham, Stafford, Leicester, and Warwick ; estimated 
resources, 35,000,000,000 tons. (2) The Great Northern, extending 
over portions of the counties of Northumberland, Durham, and 
Cumberland, chiefly the two first-named counties; estimated 
resources, 6,000,000,000 tons. (3) The North-western, comprisin; 

La hire, East Cheshire, &c,; estimated resources, 11,000,000,000 
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are 59ft. long each, and capable of carryifg 100 passengers. A 
e weighs forty tons without the accumulator the weight 
of which is eighteen tons, The speed obtainable is about twenty- 
five miles an hour. The Edison ae supplies 60 kilowatts at 
3600 volts, which are transformed at the Milan railway station into 
500 volts. For this force, which is equal to about 80-horse 
power, the railway company pays £920 a year. 


On Friday last an opportunity was given to those 
members of Parliament who favoured the introduction of the 
automatic coupling to protest against Mr. Ritchie’s modified atti- 
tude on the subject. Mr. Maddison, who moved that the vote 
for salaries and expenses of the Board of Trade, be reduced by 
£100, said that there were engaged in the manipulation of the rolli- 
ing stock, apart from mechanics in the shops, 220,000 men, and 
the general average of killed was 500, and of injured over 4000 
every year, which he considered a terrible death-roll. In the ten 
last recorded years, the accidents, fatal and non-fatal, numbered 
39,022. Deducting those not engaged directly in the traffic, one 
in every 621 in the year 1897 was killed, and one in every 69 in- 
jured, In ten years 18,291 accidents had occurred during shunt- 
ing ; or one in every 203 in the year 1897 killed, and one in 12 in- 
Jared 3 the casualties among goods guards and brakesmen being 
one in 264 killed, and one in 15injured. During coupling and un- 
coupling operations there were 3524 accidents in the last ten re- 
corded years. For the shunting-pole he said marvellous safety 
had been claimed by those who opposed the adoption of automatic 
ae ; but, comparing the first five with the second five years 
of the last recorded ten, he found in the second an increase of 
accidents equal to 23 per cent., though during that very period the 
shunting-pole had ‘been in increasing use. The automatic and 
other appliances had been employed in America for some time, 
and it appeared that in 1897 there were 219 fewer men killed and 

fewer injured in cou ling and uncoupling cars than in 1893, 


tons. (4) Western group, comprising Bristol, Somerset, and 
Forest of Dean; estimated resources, 2,000,000,000 tons. The 
Welsh, comprising South Wales, a Monmouthshire, Den- 
bigh, and Flint; estimated resources, 20,000,000,000 tons. (6) 
The Scotch, comprising the series of coal basins which extend 
across Scotland from Ardrossan to the Firth of Forth ; estimated 
resources, 8,000,000,000 tons. (7) The Irish coalfields are esti- 
mated to contain visible and concealed coal to the extent of some 
155,000,000 tons. Making the total] available coal resources in the 
year 1900 about 82,000,000,000 tons, 


In view of the questioned taste which has been dis- 
syste by the designer of the new road bridge which is about to 

erected across the Thames at Vauxhall, it may be opportune to 
call attention to the absurd ornamentation which has rendered 
ludicrous an otherwise handsome structure spanning the Rhine 
near Bonn. This is a steel bridge of handsome profile, having four 
spaus, the main one being 614ft., and having on either side a 
span of 307ft., and a smaller one of 106ft. Here was an admirable 
opportunity for a bridge designer, spoiled only by trivial ornamen- 
tation. Bridges as a rule are seen at a distance, and if of any mag- 
nitude can only be seen in part when one is near. They therefore 
impress the spectator favourably or unfavourably by their beauty 
of line and mass, and no minor ornamentation can alter this to its 
material damage or improvement. This fact is well shown by the 
Bonn bridge itself, which, viewed from a distance, affords a pleas- 
ing impression of boldness and grace despite its ill-chosen ornamen- 
tation. In other words, as our contemporary the Hngineering 
News neatly expresses it, it is the agreeable relation between the 
units of the bridge from the proportions of piers and spans down 
to the subordinate relations of railing and cornice, or capital, shaft, 
and base, which make a bridge sightly when viewed as a whole. 
Ornament is allowable only in so far as it serves to accentuate 
these relations to a needful extent, 





the number killed having been reduced practically one-half. 





MISCELLANEA. 


A SEARCH-LIGHT station is to be fixed by the Admiralty 
at Penarth, and powerful guns placed on both sides the channel, 
and upon an island in the middle. 


TuE torpedo boat destroyer Akébono— Dawn— just 
completed for the Imperial Japanese Government by Messrs. Yarrow 
and Co., Limited, of Poplar, went through her official trials at the 
mouth of the Thames on Thursday last. The trial consisted of a 
three hours’ continuous run, carrying a load of 35 tons, when a 
speed was obtained of 31°159, This is the third destroyer having 
a speed of over 31 knots which this firm has constructed for the 
Japanese Government, and these vessels constitute the fastest 
group of destroyers yet possessed by any nation. 

Tue Government of the Congo Free State, with the 
object of preventing the threatened destruction of the india-rubber 
trees in that country, has promulgated a decree by which it is 
provided that for every ton of rubber yielded annually, there 
shall be planted not less than 150 trees. A bureau of control of 
rubber forests is created, and is charged with the enforcement of 
the decree of 1892, which prohibits the gathering of rubber in any 
other mode than throvz!: incisions in the bark. Infractions of this 
new decree, which bea:s date of January 5th, 1899, are punishable 
by a fine up to 10,000t.—£400—or imprisonment. : 


THE new commercial law, which came into force on 
January Ist last in Russia, interferes very much with foreign com- 
mercial travellers, In order to clear their samples at the custom- 
house they have to present a commercial traveller’s licence, and 
they are liable to a fine if they are caught acting as commercial 
travellers in the Russian Empire without this document. By the 
new law they have to present a first-class guild licence, which 
costs 500 roubles—£55—in the name of the firm they represent, 
before they can take out a licence as commercial travellers, as only 
> sou of the first guild have the right to employ commercial 
travellers, 


Vienna has secured water rights from the Alpine 
district of the Hochschwab, a peak 2278 metres high, with an esti- 
mated yield of 164 million gallons per day. The quality of the 
water is declared by experts to be equal to that of the present Hoch- 
quell wasser,which is taken from the Schneeburg. The quantity 
already secured for the sum mentioned would not warrant the con- 
struction of another aqueduct to Vienna, but as the Burgomaster has 
an offer of about an equal quantity from the immediate neighbour- 
hood of Hochschwab, which would supplement the present supply by 
33 million gallons per day, it is probable that the Town Coone!l 
will decide upon the construction, which is estimated to cost 
between thirty and forty million florins, says the Vienna corre- 
spondent of the Standard. The works will take five years to 
complete. 


THE application of electricity as a motive power is 
becoming general in Poland. It is being adopted not only for 





traction, but in a great many factories where electric motors are 
superseding rope and belt driving. Electric lighting of factories is 
becoming general, all new works being built with an electric plant, 
whilst old factories are abolishing the antiquated oil or gas lamps, 
replacing them by are and incandescent electric lamps. On the 
arsaw-Vienna Railway all important stations are being lit by 
electricity, and it has been decided to increase the plants in the 
near future. In the workshops of this company only electric motors 
are used, The iengevedtnahean, Railway Company are also 
lighting all their stations by electricity. The competition in this 
branch is very keen, and, according to the local British Consul, the 
Germans have succeeded in getting the lion’s share, nearly all im- 
portant works having their agents or representatives in Warsaw. 


Patent fuel is used in Italy in fairly large, and certainly 
increasing quantities, the principal consumers being the railways, 
and Leghorn is a centre for supplying an extensive district, 
including Regio-Emilia, Pisa, Bologna, Florence, &c. The Motor 
Patent Fuel Company, Limited, is a British company with its 
registered office in Swansea, which has been started for the purpose 
of manufacturing patent fuel in Leghorn, and it has set 
up its factory here during the past year. Leghorn-manu- 
factured briquettes are at an advantage as compared with British 
and other foreign-made briquettes, says the British Consul at Leg- 
horn, principally because labour is cheaper, but also because there 
is a difference between the freight on coal and that on briquettes, 
besides the difference in the cost of handling the two articles, 
Italian consumers have always appreciated Swansea patent fuel, 
which is generally acknowledged to be the best ; but rather than 
pay the price of these superior briquettes, they have preferred, in 
most cases, to use a cheaper and less satisfactory article. 


In alluding to the decline of British trade with the 
Orient, Mr. Vice-Consul Merlin at Thessaly says, the real and most 
serivus difficulty that British manufacturers have to contend against 
is the practically total lack of resident merchants of British 
nationality and training to foster and encourage the importation 
and sale of British goods on fair terms. No wonder need be felt at 
the present dearth of genuine British commercial firms throughout 
the Orient, says Mr. Merlin. To anyone acquainted with the real 
facts of the case, it would appear suicidal conduct on the part of 
any individual of British nationality, training, and commercial 
principles, to endeavour to establish himself in these parts as a 
commission agent and trader in British-manufactured products, 
simply owing to the certainty that such a person would receive no 
practical encouragement or preferential support from British 
manufacturers themselves, while on the other hand he would be 
opposed by numberless established petty traders, who, while losing 
no available opportunity to push and introduce inferior foreign 
goods, at the same time frequently manage to secure the most 
lucrative orders for British manufactures and invariably provide 
low-class preduction. The suggestion is made that, in order to 
afford guidance to our manufacturers, it might prove beneficial and 
feasible for one of the great British Chambers of Commerce or some 
other influential mercantile body, to collect and publish periodi- 
cally a list of approved bond fide British merchants, commission 
agents, &c., at present established and trading in certain parts of 
the East. 


AN appliance intended to arrest a considerable portion 
of the dust drawn along by the gases has been fitted to one of 
two blast furnaces lately reconstructed at the Chiers Ironworks, 
Longwy. In the East of France, the principle of the arrangement 
consists in throwing down the dust by a sudden change in the 
direction given to the gaseous current that is deflected upon a 
liquid surface, water for instance, that can absorb the solid par- 
ticles which by virtue of their vis viva remain there, while the 
molecules of gas partially purified rebound. In this case there are 
three changes of direction, in addition to one where there is no 
liquid, just after the gases leave the furnace, in a cylindro-conical 
funnel, towards the base of which terminates the gas off-take. 
The gases strike the bottom and escape up the annular space 
between the inlet pipe and the cylindrical portion of the dust trap 
on their way to the top of the main purifier. The latter consists 
of a rectangular chamber, about 1°5 metres (4ft. 10in.) high, 
divided into three compartments by partitions parallel with the 
short sides ; and its bottom, containing water, has the form of an 
inverted truncated cone, which is fitted with an internal sluice 
valve‘for taking off the dirt deposited. The gas enters the first 
compartment by a vertical pipe provided with safety valves at 
three points in its height ; and the gas, charged with dust, strikes 
the surface of the water and rises ia a similar pipe, to re-descend 
in the same manner in the next compartment. After these three 
changes of direction the gas current is divided, part going to the 
boilers, and part to the hot air stoves, which with this arrangement 





only require cleaning once in six months, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


_GEROLD AND Co., Vienna. 


_—_ F. A. BrockHavs, 7, Kumpfgasse, Vienna I. 

KELLY AND Watsn, Limitep, Shanghai and Hong Kong. 
_— BoyvEAU AND CuEvitiet, Rue de la Banque, Paris. 
eos. AsHER AND Co., 5, Unter den Linden, Berlin. 

—_— A. TWEITMEYER, Leipzie. 
F. A. BRocKHAUS, Leipzie. ; 
INDIA.—A. J- ComBripGE AND Co., Fsplanade-road, and Railway Book- 


stalls, Bombay. 
_LogSCHER AND Co., 307, Corso, Rome. 


war. Bocca FERES, Turin. 
N.—KELLY AND Watsu, Limitrep, Yokohama, 
JAPAN D. ManvyA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
USSIA. ik RICKER, 1h, Nevsky Prospect, St. Petersburg. 
: ICA _Gorpon aND Gorcu, Long-street, Capetown. 
— R. A. Tompson AND Co., 33, Loop-street, Capetown. 
J.C.JUTA & Co., Capetown, Port Elizabeth, and Johannesburg. 
STRALIA.—GORDON AND Gotcu, Queen - street, Melbourne; George- 
ao street, Sydney ; Queen-street, Brisbane. 


R. A. THOMPSON AND Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne; 7, King William-street, 
Adelaide ; Bdward-street, Brisbane 
TURNER AND HenpERsON, Hunt-street, Sydney. 
NEW ZEALAND.—UPT0N AND Co., Auckland. 
F Craia, J. W., Napier. 
QANADA.—MontTREAL News Co., 386 and 388, St. James-street, Montreal. 
: Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
i Duane-street, New York. 
SupscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLY anv Watsu, LimitEp, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Taw Enoinesr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


R. W. P.—Much reticence has been observed. We hope to be able to 
supply full information in a short time. 

C. W. (Yeovil).- See ‘‘ Helical Gears: A Practical Treatise,” by a Fore- 
man Patternmaker, published by Whitaker and Co., London. 














MEETINGS NEXT WEEK. 

Society or Arts.—Tuesday, May l¢th, at 8 p.m. Applied Art Section. 
Paper, ‘‘The Artistic Treatment of Picture Frames,” by Mr. I. Hunter 
Donaldson.—Wednesday, May 17th, at 8 p.m. Ordinary Meeting. Paper, 
“The Law of Trade Marks,” by Mr. J. E. Evans-Jackson. 

Tue InstitvTiIon or E.ecrricaL Enoingers.—Thursday, May 18th, 
at 8 p.m., at the Society of Arts, John-street, Adelphi, W.C. Paper, 
“Electric Locomotives in Practice, and Tractive Resistance in Tunnels, 
with Notes on Electric Locomotive Design,” by Mr. P. V. McMahon, 


Member. Discussion. 
Royal MerTroro.oaicaL Socrktry.—Wednesday, May 17th, at 4.30 p.m., 
in the rooms of the Society, 70, Victoria-street, Westminster, S.W. 


Papers, ‘‘The Mean Temperature of the Surfave Waters of the Sea round 
the British Isles, and its Relation to that of the Air,” by Mr. H. N. 
Dickson. F.R.S.E.. F.R. Met. Soc ; ‘‘Some Phenomera connected with 
the Vertical Circulation of the Atmosphere,” by Major-General H. Schaw, 
C.B., R.E. 
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THE FUTILITY OF LABOUR DISPUTES. 


THERE is no sign of an amnesty between capital and 
labour in their interminable struggle, which only has its 
counterpart in ordinary fighting in the twenty-seven 
years’ war still going on in Sumatra between the Dutch 
and the fierce Achinese. Trade unionism increases, we 
are told, in Great Britain organisations are perfected 
by amalgamation and federation, and of late years 
masters organise and federate in a like manner. We are 
assured that to prepare for war is the surest method of 
ensuring peace ; but in labour politics, on the face of it, 
it would seem that this maxim does not entirely hold 
good. In many trades both masters and men are 
continually prepared for war, and continually wage 
war; nor would there seem to be any material 
reduction in strikes, for month by month and year 
by year the Board of Trade returns show us con- 
clusively that strikes and lockouts take place all over 
the country with the same deplorable regularity, in spite 
of labour conferences, arbitrators, conciliators, and every- 
thing else. And why is this? If we take the trouble 
to look a little below the surface it will be found, as we 
have often pointed out in these columns, that many of 
the strikes of recent years are not bond fide fights be- 
tween capital and labour at all, but are merely hollow 
mockeries of a fight, quite as disastrous in their action 
and their results as the real thing, but simply got up for 
the sake of keeping the labour pot boiling, and of showing 
the necessity for trade unions, and, above all, of trade union 
leaders. But if the number of strikes does not decrease, 
as shown by the official figures, and if just as many men 
are thrown out of work now as in past years, and if the 
same misery and hardships are still endured in the pro- 
cess, there is one pertinent feature of present-day disputes 
which we are apt to lose sight of altogether. There 
is a growing tendency for strikes to take place, run their 
course, work themselves out, and come to an end with- 
out any definite solution on the one side or the other. In 
other words, the futility of striking as a means of obtain- 
ing something which one has not got is becoming more 
and more a fact as time goes on. It is a fact too which 
is not generally noticed, because, for the welfare of that 
now enormous army of men who make their living out 
of labour troubles, it must be kept out of sight as far as 
possible, for otherwise their trade would be gone. 

In these columns we have not space to go through 
the phases of individual strikes, but, speaking broadly, 
there has hardly ever been a strike of the first magnitude 
which has resulted in an absolute and complete victory 
for the men since the great dock strike in 1889. Asa 
result of that victory, the lot of the dock labourer has 
not been improved, nor have any other strikes bettered 
the position of the working man in a permanent or general 
way in any trade. Wages have not been increased beyond 
the natural increase which always takes place as time goes 
on, with or without trade unions. Hours have not been 
shortened, and any artificial benefit which the labourer 
has secured has been by Acta of Parliament, which 
have not, as a rule, been traceable in any way to labour 
agitations. 

In the engineering trade, at all events, we have paid 
heavily for our labour experience within recent years, and 
if we are comparatively safe just now, it is not because of 
the severe object lesson as to the futility of strikes which 
was read to us during 1897, but simply because the 
Amalgamated Society of Engineers is not in a position to 
fight again just yet. The fact that the men got nothing 
and lost much, and that the masters paid heavily for the 
privilege of losing a great deal of trade, can never bring 
home the impression that strikes are unnecessary. 
Possibly they are necessary—necessary evils, in the present 
state of our civilisation—and if so their absolute futility in 
results is all the more difficult to understand. 

We have, however, before us a very forcible example 
of this futility in the shape of the plasterers’ lock- 
out. This is not in itself a very important affair, 


but it affords a very representative instance of how 
money can be spent to no advantage. This dispute 
which has been dragging its weary course through 
the last few weeks, would be ludicrous in the extreme 
were it not for the pathos which attaches to it when we 
think that masters and men, who are presumably men 
of the world on other subjects, can lend themselves to 
figure in so sorry a burlesque. A week or two ago there 
was to be an important and solemn conclave of the 
masters, who for some time past had been telling the 
world what they were going to do if the men did not 
give way, and so on. At this particular conference 
the masters were once more to come to an important 
decision, and give out another ultimatum on the lines of 
the many they had issued in a futile manner previously. 

What was the result of this meeting, which was to 
decide the destinies of the building trade for some time 
tocome at allevents? Aftera lengthy discussion, we are 
told that it was decided unanimously that the secretary 
of the masters’ association should ask the secretaries of 
the unions in the building trades to give them an 
assurance that they were not in sympathy with 
the plasterers. What in the world is the use of unani- 
mously coming to a decision of this sort? To ask a 
secretary to ask other secretaries to ask their members 
to say something which cannot possibly influence the 
case in point one way or the other, and to hold a covert 
threat up their sleeve that in event of this totally unim- 
portant answer not being forthcoming they will do some- 
thing which they have no possible means of doing should 
it come to the point, seems to us to be the essence of a 
futile policy. Yet although the master builders are, 
perhaps, more childish in their methods than most other 
trade organisations on one side or the other, yet their 
present action is only a slight caricature of the ordinary 
conduct of labour disputes of the present day. And 
that is why we find that our stiikes and lock-outs result 
in no solution of the labour problem. 

Another glaring instance of the futility cf present-day 
strikes is afforded by the colliery dispute which has been 
going on in Yorkshire at Messrs. Page and Pearson’s 
mines for the last two years, and is now as far off a 
settlement as ever. In 1897 these men struck against 
the introduction of coai-cutting machinery, and have 
been out ever since. It is to be presumed that during 
this time the men have been supported by a trade 
organisation of some kind, and that the masters have 
come to some sort of understanding with their competi- 
tors. Under such circumstances strikes of this sort may 
well last for ever without solution. Now we are told 
the masters have made up their mind to evict the men 
from the company’s houses, and we can well understand 
the advisability of such a measure. But why was this 
not done long ago? If it had been, the men might have 
known that the masters were in earnest, and matters 
would have come to a head. 

We have, as explained above, a continued increase in 
the armaments of both sides, an increasing expenditure, 
and an increasing number of strikes. But year by year 
there is a decreasing tendency to satisfactory solutions of 
these strikes, for the reason that year by year master and 
man, the two people who are theoretically the most con- 
cerned, have less and less to do with the conduct of these 
matters. Infact, the combatants on both sides are pro- 
fessional fighters, who are fighting at the expense of our 
commercial prosperity, and never get any “ forruder.” 


THE STEEL TRUST. 

One of the most conspicuous features of the recent 
combination movement in America has been the pro- 
minence attained by iron and steel associations. These 
have been noteworthy, not only for their number, but for 
the amount of their capital funds. On the movement 
as a whole we have already had something to say in these 
columns. It may be desirable to add, as illustrating the 
rapidity with which it is spreading, that whereas the 
aggregate capitalisation of the trusts formed last year was 
1,000,000,000 dols., the total for the three months ended 
March last was 2,600,000,000 dols. With a majority of 
these mushroom incorporations we in the United 
Kingdom are not concerned directly, and it seems 
probable that a large percentage will fail ultimately of 
their purpose. They are grossly over-capitalised, while 
too many of them include old plants, owners of which 
are glad enough to sell out at a good price, from a not 
unnatural desire to escape the fate of slow strangulation 
at the hands of younger firms with better equipment and 
no fetters. There is quite a number of ‘“ combines,” 
however, whatever may be their early fate, which have 
an indirect interest for the engineering trade of the 
United Kingdom; and there are a few, again, which 
possess for us a directinterest for their potential capacity 
to compete with Great Britain in foreign markets. 1t 
is not easy to draw a hard-and-fast line of distinction in 
all instances between these two classes, and to enumerate 
all the concerns coming into one or the other category 
would be to fill a column which might be devotea to much 
better matter. The companies of most interest are the 
Federal Steel Company, enlarged last year to combine a 
number of scattered businesses, with a capital equivalent 
to £40,000,000 sterling; the Anierican Tin-plate Company, 
capital £10,000,000; and the American Steel and Wire 
Company, a Western incorporation, with a capital 
increased to £18,000,000. A number of minor branches 
of the iron and steel trades have also been brought under 
the influence of the trust. These include pressed steel, 
electric vehicles, cast iron pipes, wire and nails, radiators, 
shipbuilding, motor wagons, steam pumps, railway 
signals, metallic roofing, and so forth; scarcely any 
branch which it would be possible to name being without 
partial or complete representation. With the copper com- 
bination we have all been made familiar. It was to have 
been the largest in the whole list, but its organisers have 
been content with something modest to start with. Their 
intention is to gather strength as they go. Wemay await 
developments with some degree of equanimity. 





For some time past there has been talk of a monster 
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steel and iron consolidation, to include the Federal Com- 
pany, the American Steel and Wire Company, the 
National Steel Company, and the American Tin-plate 
Company, in addition to the Carnegie, Lackawanna, 
Cambria, and other interests. The capitalisation of this 
project was put at anything from 600,000,000 dols. up- 
wards, and the whole negotiations were said to hang 
upon the acceptance by Mr. Carnegie of an offer to pur- 
chase his entire holding and contyol in the Carnegie Steel 
Company and kindred concerns for a sum stated by one 
authority at the equivalent of £20,000,000, and by 
another at £30,000,000. Ii was reported last week that 
an arrangement pretty much on this wide basis had been 
concluded; that the Rockefeller Mesaba mines interests 
would be included ; and that Mr. Carnegie’s price for his 
interests was 100,000,000 dols., at which they had 
been acquired. Quite a number of stories, all 
pretending to inspiration from some fountain head, and all 
of them contradictory, have followed closely upon this 
announcement. At first we were assured by the 
writer of the New York financial article of the Times 
that the Federal Steel Company was notin the party, and 
that the American Steel and Wire Company was still out, 
but “may join later.” Then the principal of the Federal 
Company was made to say in an interview—which may 
have been a pure invention from beginning to end for all 
we know to the contrary—that the incorporation of the 
Carnegie Steel Trust ‘‘ means the combination of the 
entire iron and steel trade of the United States.” Next 
it was denied that the Carnegie and Frick interests con- 
templated combining with other steel concerns, after 
which came the actual incorporation of the consoli- 
dated company under the style of the Carnegie 
Steel Company, with a capital of 2000 dollars— 
a purely nominal amount, of course, the real sum 
being, or supposed to be, 600,000,000 dollars. A still 
later message stated—‘on reliable authority,” as a 
matter of course—that the Cambria Steel Company, 
the Bethlehem Ironworks, the Pennsylvania Steel Com- 
pany, the Tidewater Steel Company, and the Diamond 
Steel Company, would ‘perfect their organisation in 
such a manner as to enable them to defy any rival trust.”’ 
It is quite impossible to pick out the whole truth from all 
this mass of contradiction, and the organisers, whom- 
soever they be, may be counted upon to keep the 
information within their own narrow circle until they 
have rigged the industrial stock market for all the thing 
is worth. .But one thing is clear—that a combination 
ona very large scale has virtually been perfected, and 
that it includes the Carnegie interests. The rest is a 
matter of arrangement. Itis probable that a rival trust is 
in course of formation, and that it will consist of certain of 
the larger concerns which, for some reason that remains 
to be discovered, have been left out of the giant company, 
and which feel themselves under the necessity of uniting 
for their mutual protection. Such a development as this 
would be quite in keeping with the order of things in the 
United States during recent months, rival ‘‘ combines” 
having been formed in a dozen or two of different industries. 
It remains to be seen what course of action will be followed 
by what we may call the giant steel company. The 
various parts already enjoy a considerable foreign trade, 
and if the managers act wisely there is scope for great 
expansion in that direction. It is here that the United 
Kingdom becomes interested. We have already lost 
practically the whole of our once large outlet for iron 
and steel manufactures in the American home market, 
and it has of late been made forcibly apparent to us that 
the American manufacturers are not content with driving 
us out of their particular preserves, but are aiming also to 
supplant us in other markets. A deal of fatuous rig- 
marole has been indulged in by some sections of the 
daily press over this matter, but the recent successes 
of Americans in open competition with English engi- 
neers unfortunately leave no doubt that they have to be 
reckoned with in the future. They have unquestionably 
achieved economies in production without sacrificing 
excellence of quality; and if the organisers of the trust 
proceed on sensible lines they will be in a position to 
realise further advantages. Though ostensibly formed 
to effect economies of management, it is notorious that 
the real purpose of many recent combinations has been 
the netting of a big profit for promoters and manufac- 
turers. It is impossible, in fact, that anything like a 
fair trading profit can be made on some of the inflated 
capitals which it would be possible to name. But this 
was not the mode of procedure adopted by the indi- 
viduals responsible for the Federal Steel Company. 
That concern paid a dividend at the rate of 5 per cent. 
per annum on its stock of 200,000,000 dols. a few weeks 
back, this satisfactory result having been brought 
about in the first year of the enlarged company, 
not by any arbitrary fixing of prices for its 
commodities—it was not then in a position to do this 
—but by virtue of economies and good management 
generally. It is said to have been earning 10 per cent. cn 
its stock, and a distribution of only one-half of this 
amount seems to bear out what we have been told as to 
the conservative nature of its line of policy. A more 
comprehensive corporation may be able to accomplish 
what was impossible to the Federal Steel Company. But 
to play ‘ducks and drakes’’ with the market—to squeeze 
consumers, and to adopt the numerous other devious 
devices of the American trust of the older sort—does not 
seem a reasonable line of action on the part of shrewd 
business men, who must recognise that a gross abuse of 
power would give occasion for the spread of competition 
throughout the length of their country, and would mean 
their ultimate undoing. Given a recognition of this 
position, it is not difficult to see that great possibilities of 
foreign as well as home trade are open to the steel trust. 
And for that reason, quite apart from all sentimental 
considerations, the company has a great and immediate 
concern for this country. 

That America has made rapid progress in the en- 
deavour to secure foreign outlets for her iron and steel 
productions admits of no dispute. That she has to a 


large extent given over buying these goods from outside 
is also incontestable on the basis of the official trade 
figures. Exports for the fiscal year ended June 30th 
next will certainly exceed 87,000,000 dols., while imports 
can scarcely exceed 11,000,000 dols. Seven years ago 
the two branches about balanced one another ; fifteen 
years ago the position was exactly the reverse of the 
present one. Without boring the reader with too great 
a profusion of figures, we may point out that on 
the basis of quantity steel plates and sheets ex- 
ported in the eight months to the end of February 
were five times the volume of last year; while bars 
and rods increased by 100 per cent., wire by 40 per 
cent., railway engines by 50 per cent., and all other 
articles by percentages more or less striking. The point 
for immediate concern is that a well-conducted consoli- 
dation not overloaded with capital has in itself the 
wherewithal to aid this very rapid expansion. 


EMPLOYERS’ LIABILITY IN FRANCE. 


Ir the Workmen’s Compensation Act does not appear 
to have given unqualified satisfaction in this country, it 
at all events seems to be infinitely preferable to the 
extraordinary enactment recently passed on the other 
side of the Channel, where legislators have the curious 
habit of first making laws and discussing them afterwards. 
This practice arises very largely from the parliamentary 
system which encourages members of the French Cham- 
ber to look after their votes by timely legislation in favour 
of those who elect them, that is to say, the working classes. 
As ageneral rule these laws are rushed through with only a 
perfunctory debate, and when the time comes for putting 
them into force it is found that they are utterly inopera- 
tive. This is the case with the Accidents du Travail Bill, 
which, being passed in April last, is to come into operation 
on the Ist of June. As with all the French laws framed 
upon Napoleon’s Code, the Bill is very precise in its wording 
—so much so, indeed, that the employer finds himself 
bound hand and foot, and the workmen themselves, 
whom it is intended to protect, are likely to be consider- 
ably worse off than they are at present. One of the 
peculiar features of the new law is that it lays down a 
definite scale of compensation. In the event of permanent 
injury rendering him totally incapable, the workman is 
to receive a pension equal to two-thirds of his annual 
wage. For permanent injuries rendering him partially 
incapable, the pension is equal to half of the reduction 
in wages resulting from the accident ; and for temporary 
incapacity lasting more than four days, a daily compensa- 
tion equal to half the usual wage is to be paid. This may 
be fair enough, but where the law seriously compromises 
the interests of workmen is in coming to the aid of 
the victims’ families, and partially excluding foreign 
labourers from the benefits of the enactment. The 
widow receives a pension equal to 20 per cent. of 
her late husband’s wages, and from 15 to 40 per cent. for 
the children, according to the number, while if the victim 
is not married, those who are dependent upon him are to 
have an annual pension of 10 per cent. up to the age of 
sixteen years. Foreign workmen who do not live in 
France will only have compensation equal to three years’ 
pension, while the family, if they should live abroad, 
will not receive anything. The result of this clause is 
obvious. The employer finds it to his interest to employ 
foreign workmen, and in the case of French hands, 
preference is given to single men, as in this case the 
employer has not to provide for the families. Instances 
are already given of married men being discharged in 
view of the operation of the new law, and it is feared 
that the enactment will be a premium upon depopulation, 
which is the perpetual bugbear of politicians on the other 
side of the Channel. Families have even now some 
difficulty in making ends meet under the crushing rates 
and taxes, and what, it is asked, will be their fate if the 
bread winner has to give up his situation to the more 
fortunate single man? This, however, is not The 
burden of the new law falls with particular heaviness 
upon the small employers, who are probably a much 
more considerable class than in any other country. 
Apart from one or two branches of industry, like sugar 
refining, which are monopolised by a few big companies, 
nearly all the trades are split up and divided and carried 
on by small men, who employ on an average three to 
five hands. It is obvious that these small employers are 
far from being in such a good position for assuring their 
hands against risk as the large firms. The law requires, 
or rather recommends them to establish a special 
guarantee fund, out of which is to be paid any immediate 
compensation and the medical attendance upon the 
injured workmen during the first month or two. Sucha 
fund is to be under the control of the Caisse Nationale 
des Retraites. The syndicate, however, must place a 
deposit with the Caisse of 400,000f. The sum may doubt- 
less be easily provided by the big manufacturing indus- 
tries which are grouped together for the purpose, but the 
small employers have not the means of finding such a 
heavy guarantee, and they are consequently obliged to 
take out policies for their workmen with the various 
assurance companies. Here, again, the law is directly 
contrary to the interests of the small employers and the 
workmen. As the employer is obliged to assure his hands 
the companies take advantage of his helplessness by 
fixing heavy -premiums, and as these augment with the 
risks the companies impose heavier premiums on work- 
men with families than upon single men. Therefore, the 
employer finds another incentive to engage either 
foreigners or single hands. Moreover, the French assur- 
ance legislation binds a man down to pay the premiums 
for a period of ten years. He cannot back out of this 
liability, but must continue to pay the premiums, as any 
neglect in this respect lays him open to legal proceedings. 
It is easy to see what insufferable burdens would fall upon 
the small employer in the event of his workmen only 
remaining with him a short time. Again, should an em- 
ployer cease business he is obliged to pay into the Caisse 





a sum equal to the capitalisation of the pensions due for 
injuries. Thus, should a small manufacturer wish to 


ar 
retire he may find himself absolutely ruined. wh; 
he die the responsibility of caldera ile should 
falls upon his heirs. * Pensions 

The law is not only ruinous and exacting, b 

irritating, for the duty of notifying eae end 
mayor of the commune devolves upon the employer. the 
is required to give full details as to the nature oan 
injury, the names of those who can claim compens; i 
the amount of wage earned by the victim, &c. He he me. 
a word, to provide the rope for his own hanging te 
to be noted, too, that the law places the whole of the 
responsibility upon the employer, for the only gayi : 
clause is that in the event of its being proved that th 
accident is due to the ‘‘inexcusable fault” of the workm 4 
the amount of pension ‘‘ may be reduced.” There jg = 
question of the workman foregoing any right to vinden 
in the event of his bringing the accident on himself cr 
it to be wondered, therefore, that the new law saul 
with a view to conciliating the workmen pe th 
socialistic element, should have created consternation in 
manufacturing centres, and that the small emplo te 
and men with families should see ruin staring hee in 
the face? A vigorous attempt was made jn the 
Chamber of Deputies last week to get the application of 
the law postponed until January, 1900, so that the 
Government would be able to modify some of th; 
clauses, but through the opposition of the Socialists the 
only thing that could be done was to let things take 
their course upon Government promising to make 
arrangements whereby the small employers would be 
able to participate in a guarantee fund, and thus protect 
them from the rapacity of the assurance companies 
Otherwise, however, it appears as if the law will remain 
unchanged, and, as one of the deputies stated during the 
debate, it will enormously handicap the French many. 
facturing industries in competition with the foreign 
trades, unless, of course, employers should compensate 
themselves for their crushing responsibility by reducing 
wages, in which event the workmen will suffer still more 
heavily from this protective legislation. 


+09 
THE AUTOCRAT OF THE PIT. 


Time was when the miners’ agent was supposed to fill the 
role of autocrat of the pit. He had the habit of denying 
the impeachment, pleading that the miners’ agent was 
actually the agent of the miner, and simply spoke as he was 
moved by the particular body of constituents he represented, 
At miners’ lodge meetings this idea was in great favour, and 
the miners’ agent was usually astute enough to appreciate 
the power it gave him as well as the relief it afforded from 
responsibility. If a grave agitation for lowering of working 
hours or raising of wages terminated in a triumph for the 
collier, then the agent obtained his Audos for the way in 
which he had engineered the campaign. If the agitation 
was an agitation that failed he could always fall back upon 
his constituents and say to them, “Well, these were your 
instructions. I have simply been your mouthpiece and 
your representative. On your shoulders be the burden.” As 
a rule, however, both the miners and the miners’ agent knew 
perfectly well how the matter stood, although there have been 
instances, such as in South Wales, where the men have carried 
their point against the wishes of the agent, and usually fallen 
upon adversity. The men, as a rule, have been loyal to 
their leaders, who have certainly been ready to take advan- 
tage of any favourable change in the coalfield with a view to 
improving the position of the miner. Now-a-days, however, 
a new power appears to have arisen. The autocrat of the 
pit is no longer the miners’ agent, or even the adult miner, 
but the pit lad, particularly if he happens to be a pony 
driver. Repeated instances have been given of late years, 
and another which cccurred this week is perhaps as plain a 
proof of the new power in the pit as any which could be 
produced. ll that the pony driver has to do is to stay 
away from the pit and work comes to a close. This was 
what happened at the Tinsley Colliery, Sheffield. Last 
month a batch of forty-six pony drivers were summoned for 
absenting themselves from their usual employment, with, as 
@ result, a setting down of the mine. The lads having 
expressed regret, and promised that they would not repeat 
their offence, the proprietors were considerate enough to 
withdraw the summonses. The boys, however, although 
thus leniently treated, neglected even to pay the costs. Nor 
was that all. Some time later, although the colliers 
themselves remonstrated with them, they again refused 
to work, thus setting down the pit and entailing 4 
considerable loss upon the company. The boys were 
sharp enough to send a deputation to say how sorry 
they were and to repeat the promise previously made. The 
colliery company was still disposed to deal leniently with 
the lads, but it was evident that the mere repetition of a 
promise which had been so lightly broken was not to be 
entertained. The proprietors this time asked the magistrates 
to bring home to the boys some sense of their cffence by 
imposing a 10s. fine, which the Rotherham Bench at once 
consented to, the Chairman observing that in their opinion 
the colliery company had behaved with extreme leniency—an 
opinion which the colliers and the community generally will 
cordially endorse. It was rather a revelation to the grown-up 
miner when he found the lad working under him quietly 
taking a leaf from his own book. Even yet mines are set 
down for very small account, and absurdly trifling reasons 
will lead colliers to put their employers to unnecessary 
trouble and expense. Perhaps the action of the pit lads may 
have some effect in “educating” the adult miner to right 
views of the wrong in the course he himself frequently takes. 
So long as leaving work was his own luxury, he indulged in 
it when he felt disposed, and did not realise the worry and 
embarrassment, as well as actual loss, it entailed upon his 
employer, but when he wants to work, and the pit lad has 
taken it into his head to “ play,” and throws the coal-getter 
idle, then the latter wakes up to the exceeding wickedness of 
boys going on strike. If such things are to be condemned in 
youths who have not reached the years of discretion, what 1s 
to be said of them in grown-up people who long since passed 
that proper age, and have dependent upon them wives and 
families, who have to suffer when it pleases the “lord and 
master” of the colliery household to stay away from the 
place which finds him work and wages ? 


ELECTRIC LIGHTING AND TRAMWAYS. 
Tur Board of Trade has just administered a well-deserved 





snub to the London County Council in regard to the latter's 
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; the subject of applications made by companies panied by five excellent plates, showing representative THE INSTITUTION OF MECHANICAL 
attitude Spolitan local authorities for electric lighting Pro- | types of locomotives. ENGINEERS. 
ond Orders. The County Council, two months ago,| All the figures necessary for obtaining the power and Tux formal opening of the new home of the Institution of 


insert in each Provisional ag — 

anted a special clause so as to provide that the 
might inne —- other street works thus authorised 
elect? i be placed in such positions in the public thorough- 
should “* the event of the Council adopting some system 
ian “t ic traction for the tramways, would necessitate the 
of rd the mains to other positions. On two previous 
remo a similar request was made by the Council to the 
oocasi On Trade who, however, declined to comply with the 
ee the Council in this respect. The Board then 
desire a ut, as will be within the recollection of our readers, 
“¢ question of the relations between users of 
Seat sit ier tramway traction and users for other pur- 
or been fully considered by a Joint Committee of both 
ose sof Parliament, that the Committee had settled a 
Houses or inserted in all Bills and Provisional Orders 
jer ising the use of electric traction on tramways, and 
ee that clause would apply in the event of the Council 
pons sanction to adopt electricity as the motive power 
~~  amways. Undeterred by these two rebuffs the 
? ty Council, contending that the clause referred to did 
page set all its wishes, again approached the Board of Trade 
sb Earl Russell, who was a member of the Joint 


asked the Board to 


so a in order to prevail upon the Board to insert the 
Coancil’s special clause in the Provisional Orders of the pre- 
po session. It is now satisfactory to find that the Board 


. after giving the matter careful consideration, and 
ob saeco é the peoviahous of Section 15 of the Electric 
Lighting Act, 1892, have intimated that they are unable to 
insert in the Provisional Orders the special clause asked for 
py the Council. The Board further express the opinion that 
full protection is afforded to the Council by the provisions of 
the Act in question and of the various Orders, _under which 
the Council would have power, subject to certain conditions, 
to alter the positions of electric lines or works of ‘“ under- 
takers’ which would interfere with the lawful exercise of 
any powers vested in the Council in respect of its tramways. 
In arriving at this decision the Board of Trade have exercised 
extreme wisdom, the effect of which will be appreciated by 
those who resent the unreasonable attitude assumed by the 
County Council in regard to this matter. 
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A Manual of Locomotive Engineering. By WILLIAM Frank 
Perricrew, M. Inst. CE. With a Section on American 
and Continental Engines. By ALBert F. RavENSHEAR, 
B.Sc. London: Charles Griffin and Co. 1899. 

[First Norice.] 
Or all the numerous books on the subject of the loco- 
motive it is not often that we have the pleasure of 
reviewing one by so competent an authority as the loco- 
motive superintendent of a British railway. On this 
account a high standard of excellence is looked for. The 
writer of the present work, Mr. Pettigrew, will need no 
introduction to his readers, as he was for many years 
works manager at Nine Elms, and chief assistant to Mr. 

W. Adams, and he has lately become locomotive, car- 

riage, and wagon superintendent of the Furness Railway. 
Naturally, one expects from a locomotive superin- 

tendent a highly technical book, and on looking at the 
preface to confirm our suppositions, we see that the 
volume is written chiefly for the designer and locomotive 
draughtsman. At the same time a plea is put forward 
for the inclusion of the engineer generally and the 
student, and it is, thanks to these latter, possibly, that 
we are treated to some lettered diagrams giving the 
names of parts, and to explanations of terms, all of which 





ought to be familiar to anyone before he should attempt. 


to design. We regret that the author, in such a really 
useful work as this, should commence by wasting some 
valuable space on the history of the locomotive, which 
has been fully treated by other authors. 

Two things strike us when reading the book—the com- 
mon-sense methods of calculation employed, and the 
lack of dimensions on the majority of the drawings. 
The former is an excellent point, and the latter a grave 
error,as there are numbers of parts, such as cylinder 
flanges, &c., the sizes of which do not admit of exact 
calculation, and which are usually taken as having been 
found correct in a previous design. A book full of well- 
dimensioned detail drawings would prove of great assist- 
ance for reference. In a work of this sort, where many 
of the chapters have no immediate connection with the 
subject of those before and after, it is easier to treat 
them separately, those of the most importance being 
chapters IT. to XIX. 

Chapters II. and III. are concerned with the types of 
engine now running, and, as far as the designer is con- 
cerned, constitute quite a sufficient history of the loco- 
motive. Most of the best-known types are here men- 
tioned, if anything, at too great length, as with such good 
outline diagrams and lists of dimensions, such as Tables 
I.and II., and Appendix B and C, much space might 
have been saved, and at the same time all the really 
needful information given. The chapter is about as up to 
date as it is possible to be when new designs are so 
plentiful, as all the four-cylinder types are mentioned, also 
the Caledonian 19in. by 26in. express engines ; in the case 
of the latter class it would read as if the trains of upwards 
of 200 tons were booked at 60°9 miles per hour, whereas 
the trains at these booked speeds are exceptionally light. 
_, rhe chief omission is in the paragraph on Manchester, 
Sheffield, and Lincolnshire Railway locomotives, where the 
only class described is an out-of-date single-wheel 
engine ; this omission is all the more noticeable as Mr. 
H. Pollitt has led the way in Britain in the matter of 
the Belpaire system of fire-box staying, and his latest 
four-coupled express engines are among the finest in the 
ingdom, 

On page 28, re “ flexibility of wheel base,” it is stated 
that in one case this is obtained by making certain of 
the axle journals longer than the axle-boxes; this state- 
ment is refuted on page 183 by the correct statement of 
the method, i.¢,, to make the flanges of the axle-boxes 
Wider than the hornblocks, These chapters are accom- 





main dimensions of a locomotive can be obtained from 
Chapter IV., in the course of which Mr. Pettigrew 
attempts to discover that philosopher’s stone—the 
universal train resistance formula to cover all conditions. 
In some of the rules, such as on page 79, it would have 
added to their usefulness if the units were given in which 
the various terms were to be expressed. 

With the next chapter commences the detailed portion 
of the book, and it is to this part that we turn with 


-most interest, as there is plenty of general information 


about locomotives always obtainable, the really im- 
portant knowledge, i.c., concerning details, being left 
only to the initiated. Cylinders and fittings are the first 
subject, and this, which should be one of the important, 
is one of the most disappointing parts of the book. Two 
well-known types are not mentioned; the arrangement 
of inside cylinders, with valve faces.on top, inclined to 
one another at an angle of about 90 deg., as used on the 
Great Central Railway and London and North-Western 
Railway, and the piston valve cylinders now in use 
on the Midland Railway, North-Eastern Railway, and 
Great Central Railway. The latter are well worth study, 
as appearing to solve the problem of the arrangement of 
cylinders of large diameter between the frames, giving 
short steam passages, free exhaust, and ample area of 
ports. The drawings accompanying this chapter are 
mere sketches, with no dimensions; and a few sketches 
might have been given to the young designer showing 
bad arrangements of cylinders, and pointing out the 
most usual pitfalls in cylinder design. Fig. 63 is a type 
of cover sometimes made too strong for the cylinder in 
case of piston failure. We have seen cases of broken 
pistons where the cylinder has been severely damaged 
and piston-rod bent, while the cover has remained abso- 
lutely tight. The formula on page 100 would give more 
practical results if f = 3500 lb., as the suggested figure 
would give a much stronger fastening than that now in 
use. 

The chapter on pistons and crossheads is good, com- 
mencing by giving instructions for finding the forces on 
the slide bars, followed by clear—but not dimensioned— 
figures of the various forms of pistons, rods, crossheads, 
and slide bars, with practical rules for proportioning the 
parts. The rule for rod diameter, given on page 110, 
when judged by Appendix B, agrees with London and 
South-Western Railway practice, but appears to be 


too generous for other railway companies, 8-0 being 
nearer the average. 

Chapter VII., on rods, is an excellent one, the author 
being usually at his best when giving figures, as he 
aims at attaining the result in the most direct manner 
without the use of higher mathematics. Dimensions 
on the drawings, except on Fig. 88, are the only things 
needed. 

The next chapter is much improved by the addition of 
dimensions as far as the axles are concerned; but they 
are left off again in the drawings of hornblocks and axle- 
boxes. We should like to be given the clearances for rise 
and fall of axle-boxes in the hornblocks, also the width of 
hornblock slides ; and inthe case of springs, a description, 
with detail drawings, of the various methods of hanging 
them. 

Chapter IX., on counterbalancing, may be considered 
the best in the book; no excess of words, good diagrams, 
and worked-out examples. 

On the whole, we cannot consider Chapter X. very satis- 
factory, as the valve gear is a most important part of the 
machine, and, as such, the design of it might have 
received a lengthy treatment, with full discussion of the 
most essential points. The chapter commences by 
addressing to the student a short exposition on the single 
excentric and valve, explaining first principles, lap, and 
lead, &c.; we then pass on to the discussion of the 
main problems involved in designing the ordinary 
Stephenson link motion. The information given will 
probably be sufficient to enable the draughtsman to em- 
bark on the design of a gear of this type ; but there are a 
number of points which will crop up during the working 
out, and for these Mr. Pettigrew, with all practical men, 
recommends the use of a full-sized model, undoubtedly the 
way to produce the best results. Radial gears are dismissed 
far too abruptly, especially Joy’s, considering that both 
it and Walschaert’s are still largely in use, and two whole 
pages are thrown away on a diagram of a radial gear, 
which the author—we believe correctly—says has not 
been applied to locomotives at all. 
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Tue Corporation of Darwen has recently purchased 
the local tramways, and are now about to convert them from steam 
to electric traction, 


Mechanical Engineers takes place on Tuesday and Wednesday 
next week, when the President and Council will receive the 
members and their friendsataconversazione. Wehave already 
noticed this building in our columns when describing the 
meetings which have already taken place, and we are now able 
to give engravings of some of the principal rooms—see page 463. 
It will be seen that the decoration is of an elaborate character; 
in fact, if one had to find fault it would be that the adorn- 
ments of the inside of the building are too handsome. For 
all that there is a business-like air about the whole structure 
which cannot fail to strike the visitor. Externally it is built 
of dressed Portland stone, and in appearance it is well worthy 
of the position it occupies—just inside Storey’s, overlooking 
St. James’s Park. 

On entering the front door, which is approached by a broad 
flight of steps, one finds himself in a spacious hall, panelled 
with oak surmounted by a warm-coloured frieze. Straight in 
front are doors opening into the lecture theatre, a fine room 
lighted by means of a central glass dome. At one end isa 
raised platform for the use of members of council, and at the 
other is agallery. Leading from the council platform is a 
door to the council room. The floor of the theatre is so 
arranged that it can either be flat for use on occasions of 
receptions, or the seats can be arranged in raised tiers, so 
that the platform is easily visible from all parts. In the 
basement is the tea-room, which is almost too gorgeously - 
decorated with marble and fancy stones. 

On the first floor there are the secretarial offices and the 
smoking and reading room. The latter is certainly an innova- 
tion, and will no doubt be acceptable to a large number of 
members. Higher up still on the second floor is the library, 
which occupies very nearly the whole of this floor. It is a 
large and lofty room, and will hold some 20,000 volumes. 
Outside the windows runs a balcony, frcm which a fine view 
of the park can be obtained. 

The whole building, which has been constructed in 
accordance with the plans of Mr. Basil Slade, has been 
equipped with conveniences of every kind. Speaking 
tubes and telephones connect every room; there are several 
lifts, one of them being for passengers ; electric light is used 
throughout, and in addition the aid of electricity is called for 
several other purposes, amongst which is the working of fans. 
There is a second entrance in Princes-street for the use of the 
staff, whose quarters are in this portion of the building, 
while the topmost floor of all is occupied by drawing and 
workrooms, and the housekeeper’s quarters. The whole 
ec:tablishment is tastefully decorated and arranged, and 
we cordially congratulate the members on having at last 
obtained a home really worthy of their influential Insti- 
tution. 








CATALOGUES. 





Polland and Co., Newcastle-on-Tyne. Descriptive pamphlet of 
the new ‘“‘ Beezy” pocket voltmeter. This instrument has two new 
features. It is so made that the hand is not affected by neighbour- 
ing magnetic fields or large masses of iron or strong passing 
currents. It has also a handy connector. 

The Central Cyclone Company, Limited, Cable-street, London, E. 
Description of the cyclone pulveriser, with illustrations of its various 
applications, and testimonials from users. We note that this 
company has now works in Paris and New York. 

J. Sagar and Co., Halifax. Builders’ and Joiners’ Machinery. — 
The machines illustrated in this abridged catalogue, as the title 
indicates, have been designed at various times for the use of 
joiners, builders, and contractors. The book is nicely done in all 
respects, 

Whitmore and Binyon, Limited, Mark-lane, London. Burnay’s 
Improved Centrifugal Pumps, Revised illustrated price list. 

The Patent Gladstep Company, Girlington, Bradford. Illustrated 
pamphlet of pedestals, pulleys, and sockets for shafting. 

Geretti and Tanfani, Milan, Italy, Chemins Aériens. This is a 
nicely got up album of views of atrial ropeways in use for the 
transport both of persons and goods, 

Reavell and Co., Limited, Ipswich. Illustrated description of 
high speed, enclosed constant thrust, compound engines. 

The United Asbestos Company, Limited, Billiter-street, London. 
Supplementary catalogue for 1899 of Salamander decorations for 
walls, ceilings, &c. These decorations are absolutely uninflammable 
and from an artistic point of view leave nothing to be desired. 








Roya InstitvTioN.—A general monthly meeting of the 
members of the Royal Institution was held yesterday afternoon, 
the 8th instant, his Grace the Duke of Northumberland, president, 
presiding. The following were elected members :—Mr. A. Cooper, 
F.R.C.S., Mr. A. W. Porter, Mr. S. Stephenson, and Mr. T. 
Uzielli. The special thanks of the members were returned to Mr. 
Hugh Dewar for his donation of £200, to Mr. Thomas H. Sowerby 
for his donation of £5 5s., and to Mr. John H. Usmar for his 
donation of £50 to the fund for the promotion of experimental 
research at low temperatures. 


THE LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The forty-sixth anniversary festival of this Association was 
held at the Cannon-street Hotel on Saturday, May 6th, and was 
numerously attended. The chair was taken by Lord Cottesloe, 
chairman of the London, Brighton, and South Coast Railway, and 
in the vice-chair was Colonel John Davis, head of the firm of 
Dewrance and Co, There were also present Sir Charles Mark 
Palmer, M.P.; the Very Rev. the Hon. W. H. Fremantle, D.D.; 
Mr, Samson Fox, M. Inst., C.E.; Mr. Alexander Siemens, M. Inst. 
C.E.; Mr. J. Sampson, M. Inst., C.E.; Mr. W. H. Allen, M. Inst. 
C.E.; Mr. T. J. Noakes, M. Inst. Mech. E.; Mr. G. Bird, M. Inst. 
Mech. E.; Mr, Alfred Langton, of Humphrys and Tennant ; Mr. 
George Cawley, M. Inst. M.E.; Mr. W. D. Dean, M. Inst. C.E.; 
Mr. A. E. Holmes, president, and several members of the Japanese 
navy. ‘The festival took the customary form of a dinner, inter- 
spersed with vocal and instrumental music. The toast of ‘‘ The 
Houses of Parliament” was proposed by Dean Fremantle, and 
a to by Lord Cottesloe on behalf of the House of Lords, 
and by Sir Charles Palmer for the lower house. The toast “ Engi- 
neering Employers” was given by Mr. W. Powrie, M. Inst. 
Mech. E., the treasurer and replied to by Colonel John Davis and 
Mr, Alfred Langton. ‘‘The Chairman ” was proposed by Mr. A. 
Siemens, and the ‘‘ Honorary Members and Denors” by Mr. Henry 
C. Parker, past-president. The latter toast was replied to by Mr. 
W. H. Allen. It is satisfactory to note that this old association 
continues to receive its full meed of support, and has now a full 
paying membership of 118. The capital invested now amounts to 
£5278, and the superannuation allowances paid during the past 
year amount to nearly £200. In addition, there has been 
disbursed upon deaths and grants to unemployed members duri: g 
the yearasum of £51. The meetings of this y are held at the 





Cannon-street Hotel, when papers are read on engineering subjects. 
The secretary is Mr, Thos, Mullock, 71, Etta-street, Deptford, S.E 
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having little thickness of material between fee ; 
little of high conductivity; having both com,% tha 
expanded gas in small masses in close contact with ro 
ducting material; having the total volume of thes 
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of external heat; and having the total mass of Sntrance 
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of the present apparatus is the most efiicient hi : 
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A NEW DESIGN IN GAS ENGINES. 


Srxce the earliest days of gas engines the trunk piston 
has been almost universally adopted. The advantages 
which it possesses in reducing the number of parts, and in 
making the engine more compact, have been considered 
ample compensation for the defects inherent init. But as 
the size of the engines have increased it has gradually be- 
come evident that a design suitable for small powers is not 
the best possible for large engines, and we have at length 
come to the adoption of a pattern which simulates very 
closely that of many steam engines. The engine illustrated 
below was built by J. E. H. Andrew and Co., Limited, of 
Reddish, near Stockport. It differs from ordinary gas 
engines, our readers will notice, in many respects, but chiefly 
in the pattern of the bed-plate or girders, in the manner of 
carrying the cylinder, and in the use of crosshead and slide. 
It will be seen at once that the cylinder is much more 
solidly carried than when it is overhung, as in most small 
gas engines, and in many of large size. We hear that the 
wear of the cylinder is very slight. The fact that the cross- 
head is outside, where adjustment can be readily made, and 
where the crosshead pin can be properly attended to and | 
lubricated, is also of considerable moment. In other respects 
the engine is of the usual Stockport type, which is too well 
known to need any description; a few of the leading dimen- 
sions may be of interest. The cylinder is 18in. diameter, 
and the stroke 24in. The crank pin is 8in. diameter and 
83in. wide, and the crosshead pin is 4in. diameter by 64in. 
wide. The main bearings are 7in. diameter by 14in. long. 
The engine is fitted with two fly-wheels. 

An engine of this type has been at work for some time 
past with producer gas driving the flour mill of Messrs. F. D. 
Collen and Sons, of Bermondsey, and is giving, we under- 
stand, complete satisfaction. It could, of course, also be 
used with blast furnace gas, but for the same power the 
cylinder diameter would have to be increased to about 20in. 
We feel sure that all engineers who are accustomed to steam 
engines will look with favour on a design which so closely 
resembles one of their own most trusted patterns. 











SELF-INTENSIVE GAS LIQUEFIER. 
WE illustrate, by a diagrammatic sectional view, Dr. | 
Hampson’s self-intensive air liquefier in its latest improved 
form. The apparatus is made by the Brin's Oxygen Com- 
pany, of 69, Horseferry-road, Westminster, the well-known | 
compressors of oxygen and coal gas, and makers of com- | 
pressed gas apparatus. The apparatus is compact and neatly | 
finish The same firm supply compressors suitable for | 
working it, and cylinders of direct and purified air, oxygen, 
or carbonic acid, to be used in the alternative method re- | 
ferred to below. 








| expanded gas is thus communicated to the on-coming com- 
| pressed gas that is on its way to the expansion point. 


| cooled +29 of a degree Cent. for every atmosphere of pressure- 








In the illustration the compressed air enters by the small 
pipe, and the expanded air leaves by the large pipe at the top 
of the interchanger. The expansion valve is at the lower 
end of the coils, in the vacuum vessel which acts as a 
receiver, and is furnished with a spiral tube, similar to that 
used by Professor Dewar, for the removal of the liquid. The 
valve is controlled by a hand wheel at the top of the appa- 
ratus, acting through a hollow steel spindle. The receiver 
may be removed with its contents by unscrewing the cap 
beneath the concentric glass cylinders, which, by enclosing 
layers of still air, give additional insulation.“ When the 
liquefier is worked with a cylinder instead of a compressor, 
the preliminary cooling by carbonic acid is done by passing 
in the cold vapour directly to those parts of the coils which 
have to reach the lowest temperature. 

This apparatus depends upon a method by which a moderate 
amount of refrigeration, produced by the expansion of a gas, 
may be accumulated and intensified till it reaches the point 
at which the gas used becomes liquid under atmospheric 
pressure. The method consists in directing all the expanded 
gas, immediately after its expansion, over the coils which 
contain the compressed gas that is on its way to the expan- 
sion point. The cold developed by expansion in the first 


The 
cold developed by expansion in the first expanded gas is thus 
communicated to the on-coming compressed gas, which con- 
sequently expands from, and therefore to, a lower temperature 
than the preceding portion. It communicates in the same 
way its own intensified cold to the succeeding portion of 
compressed gas, which in its turn is made colder, both before 
and after expansion, than any that had gone before. This 
intensification of cooling goes on until the expansion- 
temperature is far lower than it was at starting; and if the 
apparatus be well arranged the effect is so powerful that 
even the small amount of cooling due to the free expansion 
of gas through a throttle valve may be made to liquefy air 
without using other refrigerants. 

The amount of refrigeration due to free expansion was 
ascertained by Joule and Thomson, and is, in the first place, 
proportional to the fall of pressure. Air at 0 deg. Cent. is 


drop. This cooling, however, increases with the descent of 
the temperature from which expansion takes place, and the 
law is that it is inversely proportional to the square of the 
absolute temperature. Thus, expansion of air from 44 atmo- 
spheres to 1,and from a temperature of 0 deg. Cent., i.c.,274 deg. 
absolute, gives about 1 deg. of cooling in the air itself. But 
when the air expands from two-thirds of that absolute tem- 
perature, i.e., from-— 91 deg. Cent., the cooling for the same 
pressure-drop is nine-fourths of 1 deg., or 2} deg. 

The efficiency of the method depends upon the arrange- 
ment and construction of the coils and chamber forming the 
interchanger, in which the expanded gas takes up heat from 
the compressed gas. To make this action as perfect as pos- 
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DR. HAMPSON’S SELF-INTENSIVE LIQUEFIER 


single cylinder of air or oxygen. In the latter case the coils 
are previously cooled by passing over them cold vapour from 
a cylinder of liquid carbonic acid. The conditions of working 
in each case are as follows :-- 

(1) With a compressor.—Compression, 80 atmospheres or 
over; time for liquefaction of air, with 130 atmospheres, 
10 minutes; time for liquefaction of air, with 120 atmo- 
spheres, 16 minutes ; 150 atmospheres, 44 minutes ; indicated 
horse-power employed, 34; liquid air produced, 1 2 litres per 
hour; no preliminary reirigeration. ' 

(2) From a cylinder.—Preliminary cooling, cylinder of 
liquid carbonic acid ; cylinder, oxygen, or air, up to 150 atmo- 
pi ; liquid produced, up to 225 cubic centimetres. 

In both cases only one valve and one gauge, requiring very 
little attention. The whole apparatus, including purifying 
cylinder, stand, and connections, easily portable, and occupy 
ing two square feet of floor. ; 

In the engraving 1 is the inlet for compressed air, 2 pres- 
sure gauge, 3 compressed air coils, 4 orifice expansion valve, 
5 air expansion and liquid collecting chamber, 6 outlet for 
expanded air, 7 outlet for liquid, 8 insulation, 9 thermometet 
for temperature of compressed air entering, 10 thermometer 
for temperature of expanded air leaving, 11 hand-wheel to 
control expansion valve. 








In his report to the Foreign-office on the trade and 
agriculture of Poland and Lithuania for 1898, Mr. Consul-Coh 
Murray says there would appear to be a good opening for a age 
firm to start the manufacture of weaving machinery at Lodz, bl 
a difficulty would be the scarcity of skilled labour. 
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HIGH-PRESSURE CORNISH ENGINE, BASSET MINES, CORNWALL 
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CORNISH ENGINE, BASSET MINES. 





ALTHOUGH high-pressure steam has been applied to almost 
all kinds of engines, yet up to this time the Cornish engine 
working with about 40 1b. steam has been the only pumping 
engine used in the Cornish mines. A departure has, how- 
over, now been made at the Basset Mines. 

The directors, under the advice of their chairman, Mr. 
Uats, determined to see what could be done by the use of 
high-pressure steam, and instructed their consulting engineer, 
Mr. Henry Davey, to design an engine for them. The engine 
has been erected, and, being of a new type, it has awakened 
the interest of mining men throughout the county. On the 


bth inst. a large and representative company assembled to | 


witness the formal starting. 

We illustrate the engine above; it is a true compound 
Cornish engine. Both cylinders have the Cornish cycle 
of steam distribution, the boiler pressure being 150 lb. 


Cornish engineers have always been very justly proud of the | 


reputation which the Cornish engine acquired half a century 
= when Wickstead selected the Cornish engine for the 

ast London Waterworks. Trials were made in Cornwall 
with a view to showing what could be done in the way of 
borer aes and extraordinary duty was reported to have been 
e tained from one or two engines, and notwithstanding the 
bey Scare duty said to be obtained from Taylor’s engine 
at the united mines and from one or two other engines, it 
was clear that the duty of the Cornish engine was exceed- 


eA ee and the engine quite merited the reputation it 
wee be admitted that the extraordinary results said to 
a een secured in the few cases are open to doubt. The 
vitiated In’ those of short trials, which may have been 
ont Y undetected errors. Lean’s duty reports, which 
et : actual results of working of a large number of 
aun ep month to month, indicated practically what the 
on of f lid in actual consumption of coal, and as the coal 
the boi uniform quality—South Wales steam coal—and 
served vig — all of the same type and setting, the reports 
cgie wrk ae, Eozpose in establishing a comparison of one 
he following is a summar : 

é y of the progress of economy :— 
7 ae the first year in which the duty reports rn ae 
4 and Present form, the number of engines reported was 

’ the average duty was 19,456,000. 











1814 number of engines reported 29, average duty 20,534,000 
5 35 ” 


1815 ew ps 20,526,000 
1816 ee a 2 22,907,000 
1817 ‘ ‘s 31 ad 26,500,000 
1818 Ke se 32 a 25,433,000 
181) mY oe 87 a 26 252,000 
1820 ¥e ie 87 ws 28,736,000 
1821 ye es Pa es 28,223,000 
1826 “ es 13 a 30,486,000 
1828 e i 54 Hf 37,000,009 
1880 ss ne 56 fe 43,300,000 
1834 ¢ ¥ 52 a 47,800,000 


Since 1834 little progress has been made in Cornwall. 
The best duty was about 60 millions, and in exceptional 
cases 70 millions, an exceedingly good result when it is con- 
sidered that the steam pressure did not exceed from 40 lb. 
to 451b.; but good coal was used. The Cornish engine had 
reached the limit of its efficiency for the steam pressure 
available, and for that pressure Mr. Davey contends the 
useful effect of the Cornish engine was not exceeded by any 
other engine. The high duty was only done by expanding 
the steam to the full limit which the principle of the engine 
would admit, and the falling-off in duty of late years is 
largely due to the fact that such high degrees of expansion 
| made the engine unsafe. 

The questions affecting expansive working were discussed 

by Dr. Pole, and more recently in papers by Mr. Davey, who 


has shown that the only means of securing a higher duty in | 


the Cornish engine is by the use of high-pressure steam and 
| compounding, and that the best effect is to be secured by so 
| constructing the engine that both cylinders may have the 
| Cornish cycle of steam distribution. The Basset engine is 
| designed on these lines. It is now worked with a very heavy 
| load on the piston equal to 30 1b. water load per square inch 
| of the low-pressure cylinder, or, say, 341b. indicated, which 
| Mr. Davey considers too high for the best economy ; but for 
| the same work, the coal burnt from week to week is found to 
| be about one-half that consumed by a first-class 80in. Cornish 
| engine working on the same mine with the same coal. In 
| other words, the Davey engine is doing a duty between 90 
| and 100 millions, although the boilers and nozzles are not 
| yet covered, and the engine has only been working a short 
time. This result has been obtained with a reduction of 
| stresses on the engine, and much smoother and quieter work- 
| ing than that of the ordinary Cornish engine. This is so 
| marked that it has attracted the attention of Cornish mining 
| men who have up to this time opposed any alteration in their 
| old and established methods. 
Another innovation is in the form of the pitwork. Mr. 


Davey, very many years ago, introduced the method of keep- 
ing all the plungers in a line with the pump rods instead of 
coupling up to the rods by a set-off, which put a great side 
strain on the rods and increased the friction. The pumps 
were also constructed on the system of having the valve 
boxes out of the shaft instead of the old Cornish H and 
valve piece in the shaft. The new system has been adopted 
in the case of the Basset engine, so that in both engine ard 
pitwork a departure has been made from the old Cornish 
system. 
It may be remarked that the low-pressure cylinder and 
nozzles of the Basset engine are not new, but were taken from 
| an old 80in. Cornish engine which worked at the same shaft. 
The high-pressure cylinder is 40in. diameter by 9ft. stroke, 
| and the low-pressure 80in. diameter by 10ft. stroke. The 
| plungers in the shaft have a stroke of 13ft. On the day of 
| the opening it was an object of admiration to see the pump 
rods, which with their attachments weigh about 160 tons, 
| swinging up and down with a 13ft. stroke, silently and with- 
| out jerk or vibration, throwing 1000 gallons of water per 
| minute from a depth of 1000ft. 
| Seeing that this engine has the disadvantage of an old 
cylinder and nozzles necessitating larger waste steam spaces 
than there would be in an entirely new engine, the owners 
may be congratulated on the results, so far, obtained. The 
| manager, Captain James, in his speech at the opening 
ceremony, said he was nervous about making this new 
| departure, but now he did not think another engine on the 
old Cornish plan would be erected in the county, but that it 
would be found that high-pressure engines were as suited to 
the mines as for work in other places. 

At the conclusion of the opening ceremony Mrs. Basset, 
the wife of the lord of the manor, and who started the 
engine, was presented with a silver tea and coffee service by 
the directors of the mine. The salver bore the design of the 
engine, with the inscription :—‘‘ From the directors of the 
Basset Mines, Limited, to Mrs. Basset, of Tehidy, on the 
occasion of the first application of high-pressure steam to 
| the Cornish pumping engine, and as a memento of her 
starting the same at the official opening, May 4th, 1899.” 











Tue Board of Trade have recently confirmed an 
order authorising the construction of a light railway in the Isle 
| of Sheppey and county of Kent, between Queenborough Station 
and Leysdown. 
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THE IRON AND STEEL INSTITUTE. 
PRESIDENTIAL ADDRESS. 
By Professor Sir W. Roperts-AUSTEN, K.C.B., D.C.L., F.R.S. 

THE announcement that her Majesty the Queen will be 
graciously pleased to accept the Bessemer Medal for 1899, in 
commemoration of the progress made in the iron and steel indus- 
tries during her reign, wili be received with enthusiasm throughout 
the Empire. What the progress has been it will be my privilege 
to indicate in this address ; for your last President of the century, 
in bidding it a respectful farewell, must offer the best retrospective 
tribute he can to the grandest industry in the world’s history. 

This address will, therefore, be mainly devoted to the considera- 
tion of British efforts in connection with iron and steel. I shall 
hope on ancther occasion to pay homage to the services rendered 
in other countries to our branch of metallurgy, but in view of our 
autumn meeting last year at Stockholm, I cannot proceed further 
without making a brief reference to Sweden. To herscientific men 
our debt is great and of long standing, for we have profited by 
their labours from the eighteenth century until now. We 
appreciated the interest in our proceedings which was shown by 
the presence of his Majesty the King and the Royal Princes at our 
meetings in the Riddarhus. The gracious kindness of his majesty 
during the magnificent reception at his palace of Drottningholm will 
never be forgotten by those of us who were present, The spon- 
taneous warmth of our reception by the Swedish people also 
touched us deeply, and the memories of our visit will be handed 
down as traditions to future members of our Institute, who in the 
days to come will, we trust, again seek the aid of Sweden by 
supplementing the ores of our own possessions with those from within 
the Arctic circle. 

It seems strange to us now to be reminded that when the 
nineteenth century dawned the primitive home of the iron industry 
in Surrey and Sussex had not been abandoned. From my Surrey 
garden [ look towards the tract once covered by the great forest 
of Anderida, within the bounds of which coal has recently been 
discovered. The survivors of the ancient trees of Andreds Wald 
still give shelter to a few charcoal-burners, the pursuit of whose 
occupation connects us with the past. There is almost within sound 
of me as I write, a. stream that fed one of a series of nammer- 
ponds, and the district within sight is believed to have furnished 
the coffer for the Doomsday Book, and it certainly did the iron 
which encircles the cathedral of our great city. The domain has 
further claim to remembrance, for it supplied guns for the cruisers 
of Drake and Frobisher. In 1740 there were four more blast 
furnaces in Sussex than in any other county ; in 1800 there were 
still two at work, and the one at Ashburnham survived until 1828, 
producing iron for which the claim was made that it was ‘“‘in no 
wise inferior to the Swedish metal.” These old charcoal furnaces 
could rarely have exceeded 28ft. in height, with an output of some 
20 tons a week. Even the greatly improved furnaces adopted 
about the year 1839 by John Gibbons in South Wales did not 
exceed 40ft. in height. Although they were considered to be 
‘* enormous,” they did not make more than 120 tons weekly. As 
the century closes, some of their gigantic successors, such as those 
possessed by our Vice-President, Mr. Andrew Carnegie, produce 
daily no less than €90 tons of iron, and much of the material which 
issues from them is destined to undergo complex and varied 
methods of treatment. 

From a hill near me I can look over most of the southern home 
of the iron trade, and I have lingered in the reference to it because a 
similar comprehensive glance over the landmarks of our industry 
is all that time will permit me to offer you. Compared with the 
long past of the simple methods of extracting iron from its ore 
which in the South of England preceded the use of even charcoal 
furnaces, the duration of modern and complex methods seems to 
be little more than an episode. The age of steel has not as yet 
endured fifty years, and tracing its rise shows that the entire 
history of our industry, like that of humanity, is an account of its 
continual changes. How did progressive development—that is, a 
change from the relative uniformity of primitive direct reduction 
processes to those of relative complexity—takeplace! The change 
is mainly due to the efforts of individuals stimulated by the 
country’s needs. It was effected by a few men who had the 
courage to lay aside the traditions which had been handed on for 
generations, and possessed the determination to make costly and 
laborious experiments for themselves. They were men who, being 
untrammelled by precedent, called in question the utility of 
established usages, and their endurance enabled them tosolve in a 
new — problems of vast metallurgical importance. How could 
the leading British ironmasters of the first half of the nineteenth 
century be hindered by conventionalism when their mission was to 
shape the industrial life, not only of their country, but of the 
world? Progress was made by intellects such as our country has 
always had in her hours of industria] need. Both the technical 
workers and the experimenters in the domain of pure science were 
inspired by the spirit of progress, and their aim was identical. 
Hence the blending of efforts. Watt, Stephenson, and later 
Bessemer, Siemens, and others of our own body, became Fe!lows of 
the Royal Society, while a Chancellor of the University of Cam- 
bridge, and founder of the Cavendish Laboratory, was chosen as 
first president of the Iron and Steel Institute. 

With unity of aim came diversity of method; the scientific 
investigator devoted himself mainly to the study of molecular 

roblems, while the industrial worker applied his energies to deal- 
lng with iron and steel in the mass. This division of labour and 
unity of purpose is well maintained, and it wil] be my object to 
show how beneficial it has been and still is. At every great stage 
of our progress the industria] worker had an investigator of pure 
science close at hand. 

From the technical point of view, as the eighteenth century 
closed, a new era in the metallurgy of iron had already begun. 
Abraham Darby had successfully introduced the use of coke in the 
blast furnace ; James Watt had, by his powerful engines, much 
facilitated the production of blast, and had greatly stimulated the 
out-turn of pig iron. Nevertheless, the total annual production of 
pig iron in the year 1799 did not exceed some 150,000 tons, From 
the scientific point of view the situation was one of singular interest. 
The early writers held that good and bad qualities might be 
inherent in the iron itself. Pliny points out how greatly the 
properties of iron depend upon its treatment, but he thought that 
as for the kinds of iron, they were many and all were distinct, and 
the first difference arises from the diversity of the coil and climate 
where the mines are found. But Pliny’s view survived farinto the 
present century, and evidence of it lingered in the effective and 
graceful speech in which the member for Merthyr proposed a vote 
of thanks to our first president on the delivery of his inaugural 
address, Mr, Fothergill said then that ‘‘ thirty years ago the idea 
prevailed universally . . that good iron was to be found 
in certain localities, and could be procured from no other place ; 
it was found good in one place and bad in another.” He adds: 
‘* Enlightened progress of the last thirty years has shown that the 
quality of iron depends upon the alloy with which it is mixed.” 

Enduring as the old view as to the influence of locality was, an 
experimental basis for a more accurate one had been established 
very shortly before the present century began, and some, at least, 
knew that the properties of iron depended on the presence or 
absence of certain other elements. This ition was clearly 
established by the great Swedish chemist, Bergman, of Upsala, 
who had shown that carbon is the element to which steel and cast 
ron owe their distinctive properties. He had initiated the employ- 
ment of calorimetric methods in determining the properties of iron 
and steel. He insisted that the real difficulty is to explain how it 
is that the presence of 0°5 per cent. of carbon in iron enables the 
metal to be hardened by quenching from a red heat, or, in his own 
expressive words, ‘‘Ceterum quomodo dimidia centesrima, plum- 
haginem efficiens, tantam provocgre possit differentiam, nodus est 
yordius haud facile solvendus.” Bergman, moreover, anticipated 





the later phases of modern research by claiming that iron is a 
polymorphic element, and plays the part of many metals. In this 
early view as to the allotropy of iron it should be remembered that 
in 1790 our countryman, James Keir, followed him closely by 
urging, before the Royal Society, that what we now call passive 
iron “is really a distinct form of iron, the alteration being pro- 
duced without the least diminution of its metallic splendour or 
change of colour.” 

Clouet’s celebrated experiment on the carburisation of iron by 
the diamond followed. Doubts, however, were not finally set 
at rest until 1815, when Pepys, a working cutler in London, 
excluded the possibility of the intervention of furnace gas. But, 
as soon as the present century had well turned, the industrial 
world was in possession of the fundamental fact that carbon is 
the element of dominant importance in relation to the metallurgy 
of iron. Well might Bergman express astonishment at the action 
of carbon on iron. Startling as the statement may seem, the 
destinies of England throughout the century, and especially during 
the latter half of it, have been mainly irfluenced by the use of 
steel. Her steel rails seldcm contain more than Bergman’s half 
per cent. of carbon. Her ship plates, on which her strength as a 
maritime Power depends, contain less than half that amount. It 
is essential that the significance of this fact should be clearly 
understood. Our national existence has long depended on 
iron and steel. They have been the source of our wealth, 
one of the main elements of our strength, one cause of our 
maritime supremacy. Hardly a step of our progress or an incident 
of our civilisation has not, in one way or another, been influenced 
by the properties of iron or steel. It is remarkable that these 
— have been determined by the relations subsisting 

tween a mass of iron, itself protean in its nature, and the few 
tenths per cent. of carbon it contains, These properties are, it is 
true, modified either by the simultaneous presence of elements 
other than carbon, or by the thermal or mechanical treatment of 
the mass. The growth of our know'edge of the facts constitutes 
a large section of our scientific and industrial history. The 
question arises, Was our national progress delayed by the unreadi- 
ness of the technical world in England to take advantage of the 
facts that science had established ! 

If we consider the position from the point of view of two remark- 
able men who were looking for the dawn of the nineteenth century 
as we are for that of the twentieth, we shall, I think, be satisfied 
that our progress received no check from failure of industrial 
workers to assimilate the teaching of science. These men weie 
Black and Cort. Of the scientific men then living, the greatest 
chemist was Black, Professor at the University of Edinburgh, 
whom Lavoisier had generously acknowledged as his master. 
Black fully recognised the importance of Bergman’s work, and 
on his own part insisted on the importance of what would now be 
called the change in molecular energy as the physical basis on 
which the properties of iron and steel depend. Black, moreover, 
in his public lectures gave a singularly accurate description of the 
process of decarburising iron called ‘‘puddling,” and devised by 
‘*a Mr. Cort,” with the results of whose work Black was soon to 
become familiar. Considering how recent the knowledge of the 
meaning of oxidation really was at the time, Black’s statements 
with regard to the theory of puddling are truly remarkable. 
Later on he furnished the Government with an elaborate report on 
the quality of the material obtained by puddling. He showed, by 
such mechanical tests as the experience of the time suggested, the 
superiority of puddled iron, and pointed out that it was more 
suitable than foreign iron for the appliances ‘‘on which,” as he 
says, ‘‘ the lives of our seamen and the safety of our ships have 
hitherto mainly depended.” 

At the end of the century we are justly proud of our colonial 
possessions, and are satisfied that the varied applications of iron 
and steel will enable us to knit together all parts of the Empire. 
At the beginning of the century Lord Sheffield, in his ‘‘ Observations 
on the Commerce of the American States,” writing in the early 
days of Cort’s process, shows that it would help to make British 
iron as cheap as the foreign—an event which he considered would 
be more advantageous to England than the possession of her 
American Colonies. Black died in 1799, Cort survived till 1800, so 
that as the eighteenth century closed, the most eminent scientific 
man and the foremost practical metallurgist of the generation 
stood side by side. To Cort we owe the greatest technical 
advance the modern world had seen; to Black the recognition 
of the importance of the molecular energy in relation to metallurgi- 
cal problems, 

The production of pig iron in this country also received a great 
stimulus from the discovery by Mushet about the year 1800, that 
the large deposits of blackband ironstone could be utilised. The 
century opened with, in round numbers, an annual production of 
pig iron not exceeding 200,000 tons, of which less than one-third 
was converted into bars and other descriptions of wrought iron. 
The capital invested was under five millions, and employment was 
furnished for nearly 200,000 people. 

Returning to the scientific aspect disclosed at the dawn of the 
century, the year 1803 was an eventful one for science. Never- 
theless the impulse given to research was not in the most favourable 
direction for the advancement of metallurgic art. The influence 
of a small proportion of carbon on iron had been recognised, but 
the quantitative relation between the iron and the carbon was cnly 
considered as bearing on the nature of the product, and not at all 
from the point of view of chemical union. When, therefore, in 
1803, Claude Louis Berthollet published his Hssat de Stateque 
Chimique, it appeared that the action, of what for the moment I 
may be permitted to classify as the action of traces upon masses, 
was in a fair way to be elucidated for the following reason. 
Berthollet pointed out that ‘in comparing the action of bodies on 
each other which dependson their affinities and mutual proportions, 
the influence of mass has to be considered.” Unfortunately in 
succeeding years the views of Prout, the courteous opponent of 
Berthollet, prevailed, mainly through the powerful aid of Dalton, 
who published also in 1803 his first table of atomic weights. Hence 
the phenomena which could not be attributed to fixed atomic pro- 
portions were set aside and usually neglected. Evidently the 
action of one-tenth per cent. of carbon on iron could not be 
explained by the aid of combining weights. The century was more 
than half over before a school of eminent chemists arose, who did 
not insist that matter is minutely granular, but in all cases of 
change of state made calculations on the basis of work done, view- 
ing internal energy as a quantity which should re-appear when the 
system returns to its initial state. 

The production of cast iron and bar iron was rapidly increasing, 
and the suitability of cast iron and bar iron for the construction of 
bridges became evident to engineers, among whom Telford was 
pre-eminent. A distinguished professor, a worker in pure science, 
came, in the person of Dr. Thomas Young, to the aid of the 
technical worker. The need of studying the mechanical properties 
of iron and steel was evident, and Young showed that the work 
done in permanently extending or in compressing iron or steel 
could be represented by a coefficient, to which he gave the name of 
the ‘ Modulus of Elasticity.” The coefficient has probably 
rendered more service in the development of the study of the 
strength of iron and steel than any other which has been deter- 
mined. It is of great importance, because upon it depends the 
deflection which a structure will take under strain. Young, 
evidently with a view to bring home evidence as to the great 
rigidity of steel, gives in his original paper a quaint illustration. 
He therein shows that if ‘‘ Hook’s law holds,” a hanging rod of steel 
would have to be 1500 miles long in order that the upper portions 
of it might be stretched to twice their original length. I would 
incidentally point out that on the basis of Young’s calculation, 
such a column 1500 miles high, if it were lft. 2;,in. in diameter, 
would represent the output for the past i of Bessemer steel in 
this country alone. Statements of this kind had such a singular 
fascination for Sir Henry, that I have permitted myself a brief 
departure from chronological order in offering this one. 

In the year 1817 the patent was granted to the Rev. Robert 
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Stirling, the specifications of which show 
conception of the ‘ regenerative rineigle > “ae had a ¢| 
furnaces, as will be shown later, has been so fruitful > Spplied ty 
bis ~ br mene 1818, of steel. ™ connection 

n the year , Samuel Baldwin ers substi 
bottoms ” for the sand ones which had book tens aitated “ron 
the puddling furnace. I find in the work on “ Iron Metall Cort in 
Rogers, published in 1857—but apparently embodyin urgy "h 
mation he had promulgated in 1818—the oteteunat an Infor. 
** principal aim ” in proposing the use of iron bottoms fo that his 
furnaces was ‘‘ to work the iron in a bath of cinder mo” Pudding 
suggested the use of a flux of a very basic character and he tho 
the very interesting statement that use of “ the proposed © adds 
rapidly remove the metalloids from the iron.” He = Hux will 
that *‘the metalloids were removed in the shape of a out 
combined with the cinder in the puddling furnace,” Th es, and 
result was to greatly improve the quality of British eo po 
poowen 9 deserves recognition, which has hardly” ad 
accorded to him, as a pioneer of the great basic proc a 
phorisation. ‘ r ° Process of dephoy 

Between the years 1800-4 the amount of foreign iron q 
imported was 40,200 tons, and one consequence of the ied mn 
method of ase, | was to greatly diminish the importa 
which in the period 1823 to 1830 fell to 17,015 tons a year, 

In the year 1820 malleable iron began to replace wood fi 
manufacture of colliery rails, mainly throu 9 ree: 
Birkenshaw. P ‘ d Gh the ffort of 

The first quarter of the century did not draw to ; 
close, for Faraday, working with Stodart, an eminently yeti 
man, gave, in 1820, a stimulus to the study of alloys, and prod mal 
the first specimen of nickel steel. In a letter to De la Rive. re 
April 20th, 1820, Faraday writes :—‘‘ Mr. Stodart and myself h om 
been engaged ina long series of experiments and trials on pe 
with the hope of improving it, and I think we shall in some : 
succeed.” Later on he writes:—‘‘If you knew the labour ofthe 
experiments you would applaud us for our perseverance, at least , 

In the year 1822 Faraday pointed to a fundamental differe ‘ 
between hard and soft steel, the latter yielding a ‘‘carburet of iron? 
when treated with hydrochloric acid, while hardened stee] disolve 
completely, ” 

Early in the second quarter of the century notable » ; 
was made, for on March 3rd, 1828, James ‘beaumont Maen 
enrolled his patent for the application of the hot blast to furnaces, 
It has been suggested by two of my predecessors in this chair that 
the introduction of the hot blast might be characterised as 4 
‘*lucky hit.” Viewing, however, the merits of Neilson’s great 
invention in relation to general metallurgical progress, it. will he 
evident that exception may be taken to this suggestion. Neilson’s 
contemporary, David Mushet, held that the introduction of the 
hot blast ‘‘marked one of the grandest epochs in the history of 
the manufacture of iron,” and he urged that the discovery was the 
more remarkable as being opposed to received opinions and pre- 
judices, ‘‘it being universally held that the blast should be kept as 
cold as possible.” Nei!son was an enthusiastic student in Ander. 
son’s College, Glasgow, and his strenuous advocacy of technical 
instruction proved him to be singularly in advance of his age ; he 
was also an ardent experimenter. Moreover, he clearly says he 
was led to think that ‘‘if air was increased in volume by heat, it 
might be enabled to do more duty.” In a sense he was right, for 
the — of the air, though perhaps it was not so important 
as he thought, represents one-third of the energy contributed by 
the intervention of the hot-blast stove. That his invention owed 
anything to “luck” was evidently not the opinion of our own 
Royal Society, of which body he was elected a Fellow in 1846, as 
the discoverer of the ‘‘ hot-blast system of manufacturing iron,” 
and as being ‘‘ distinguished for his acquaintance with the science 
of mechanical philosophy.” The practical results of the hot blast 
were marked, and in the ten years which followed the introduction 
of his invention the production of pig iron in this country was more 
than doubled. The history of the period is singularly interesting, 

A patent of June 9th, 1842, embodies the first drawing of the 
perfected single-acting steam hammer. Such hammers had been 
proposed by James Watt in 1784, and sketched by Deverell in 
nearly its present form in 1806. 

At this time a great investigator appeared in the person of J), 
Thomas Andrews, of Belfast, the application of whose great work 
on the heat of combination will be referred to later. 

It is perhaps natural that in the rest of the first half of the 
century the most noteworthy feature seems to be the renewed 
attention devoted to the investigation of the nature of oxidation 
and reduction. As the investigations, which were of great import- 
ance, were mainly conducted on the Continent, I must reluctantly 
leave their consideration until a future meeting. In the blast 
furnace there was evidently a kind of tidal ebb and flow in the 
relations of carbon and of oxygen, resulting sometimes in reduction, 
and at others in oxidation or carburisation ; but the changes were 
all capable of more or less simple expression if viewed either from 
the atomic or the dynamic standpoint As the furnaces grew in 
di ions, their flaming tops threw a lurid glare over the country, 
and, ‘‘ like the dying sunset kindled through a cleft,” revealed the 
magnitude of the problems involved in blast furnace practice, 
which were seen to be disproportionate to their apparent simplicity. 

As regards the study of the nature of the ascending gaseous 
column, I may anticipate the remarks I shall have to make next 
year by pointing out that the labours of the illustrious chemist 
Bunsen were shared by the late Lord Playfair, and that a joint 
communication of theirs was published in the ‘‘Report” of the 
British Association for the year 1846. 

In the first half of the century efforts were directed mainly to 
obtaining a material—cast iron containing some 34 per cent. of 
carbon, and fusible at a temperature readily attained in the blast 
furnace. In the second half of the century, while efforts to obtain 
this fusible material were increased, attention was also directed 
to removing the carbon, and obtaining a product which had a 
melting point of 400deg. Cent.—720 deg. Fah.—higher than cast 
iron, This product was either cast directly into ingot moulds or 
recarburised to the extent necessary to constitute the various 
gradations of steel. Sheffield hardly knew steel except as 4 
material to be used for the manufacture of cutlery, for which she 
had been famous since the time of Chaucer. 

It is characteristic of our British methods that special circum- 
stances and needs, mainly arising in connection with the develop- 
ment of the steam engine and railways, revealed the broad 
principles by which the production of iron must be governed. It 
was natural, therefore, as time went on, that in the work of 
successive inventors the guidance of scientific principles became 
progressively evident as ill-directed efforts were gradually replaced 

y the results of systematic experiments, 


(To be continued.) 











Tue Orleans Railway Company has just decided to 
double the line from Vannes to Landerneau, the junction with the 
Ouest Railway close to Brest. This will give a second double 
main line of railway between Brest and Paris, and also facilitate 
the connections with the South of France. Now that the double 
line of railway between Rennes and Brest is nearly completed, and 
the doubling of the Vannes-Landerneau line, a ) Beem of about 
135 miles, is about to be commenced, the question of the American 
passenger service being also again under consideration, the pro- 
jected construction of a dry dock in the port of Brest, capable of 
receiving the largest vessels, has been very seriously taken up by 
the high officials in Finistére, as well as the Brest Chamber of 
Commerce, endorsed by the Minister of Marine, and the work, 
according to the British Consul at Brest, appears likely to be com 





menced shortly, 
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XPERIMENTS ON THE HEAT-ABSORPTIVE 
ss POWER OF WATER. 
Hawing paper is an account of experiments carried 
Tas os Fralliday in the Institute of Marine Engi- 
out wf ascertain the heat-absorptive power of water at 
ferent temperatures and different ratio of velocity 


across the surfaces :— 

iy apparatus—Fig. 1—consists of a glass vessel H with a spiral 

1 we) into it’ Water flows from F through the spiral tube 
tube = by L in the cubic centimetre measure G. The quantity 
and . flowing through the tube can thus be determined. 
qe enerated in the flask D and flows through the copper 

, Bt bere it becomes superheated, and flowing into H heats 
spire ater as it flows through the coil. The temperature of the 
the wa it flows in the glass vessel H is measured by a thermo- 
le B, and its temperature as it emerges from the coil is 
m , 


measured by 
Linto G, anc 
it Hows throt 


a thermometer at A. The water then flows through 
i the number of thermal units given to the water as 
igh the coil J can be determined. 








At first a small copper tank was used between the thermometer 
Band the source of water. This tank was utilised for raising the 
temperature of the water before it reached the glass coil, It was 
found, however, that this arrangement of heating the water 
before it reached the glass coil did not give constant temperature, 
as the following results show. ; fj 

The experiments were made to determine what influence the 
rate of motion through the tubes had on the water. It will be 
observed that the quantity of water flowing through the glass 
spiral J was 5 cubic centimetres per minute, The difference of 
temperature in the first case was 45°16 deg. Fah., and in the 
second case 41°86 deg. Fah, The times and quantities of water 
flowing through the glass coil J were taken at the end of each 
minute. 

A. 
Ruperiment when Water flowed through the Coil at an Acerage 
Rate of 5 Cubic Centimetres per minute. 


Quantity of | Temperature of Temperature Difference 


Time. water in water when of water of tem- 
c. easure. it emerged. in entrance. perature. 
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Mean quantity of water flowing per minute, 5 cubic centimetres ; 
average difference of temperature, 45°16. 
B. 
Temperature of 


Quantity of Tomperature 


Time. water in of water Differ- 
¢¢, measure. at outlet atentrance. °° 
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Mean quantity of water flowing through in cubic centimetres, £0°7; 


average difference of temperature, 45°16. 


Thermal units 
per minute. 


Quantity of water 

per minute. 
In Experiment A... .. .. 5 0%. see 225 
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The source of heat for the generation of steam and heating the 
coils remained the same throughout. The mean difference of 
temperature was about the same in each case. The increase of 
the number of thermal units which were taken up by the water 
when moving at the high velocity is very marked. 

In the uext set of experiments the water was led directly from 
the tank F to the thermometer B, When it was led through the 
small heating boiler the flow was somewhat intermittent, due to 
air getting into the boiler. There was also some trouble with the 
arrangement of the thermometer for taking the temperature of 
the water as it issued from the spiral. In the new arrangement 
the thermometer was directly inserted in the end of the glass 
spiral, and the fluctuation of the thermometer was then the 
flactuation of the temperature of the water as it came out of the 
spiral, One set of readings will show the steady nature of the 
temperature which came from the tank under the new conditions, 


Cc. 
f Quantity of Temperature Temperature 
Time. water in c.c. of water of water Difference. 
flowing per min. at A. at B. 
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Average c.c, flowing through per minute, 19; average difference of 
: temperature, &6°2. 
Thermal units per minute given to the water = 1637°8. 


The result of this set cf experiments, arranged in order of the 





velocity of water flowing through the tube, is as follows: — 


dD. 
Average quantity Average difference Thermal 
of water of units per 
per minute, c.c. temperature. minute. 
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In this set of experiments there was considerable variation of 
the heat applied to the steam superheater and generator, and the 
result shows considerable fluctuation. 

In the next set of experiments the heat of the gas generating 
steam and superheating was kept constant. The result of the sets 
of Rc pests arranged in order of the speed of flow through the 
spiral :— 


E. 
Average quantity of Difference Thermal units 
water per min. in c.c.’s. of temperature. per minute. 
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Two trials were made with the gas at the generator and super- 
heater, the same throughout the experiments. 
F, 
Average Thermal units 
0 


Average quantity 
taken up by 


of water per min. 


in c.c.'s temperature. water per min. 
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The steam was afterwards generated very rapidly and super- 
heated, and the following results were obtained :— 


G. 


Average difference 
of temperature. 


Average thermal 


Average quantity 
units per min. 


of water per min. 





24 aT ee ee ee ee ee et Ute ee Ge 
81°2 CPO cn cs ce oe ee 
118 wor oe, 0s ce ee GE cn ce ce oe co OES 
160 be as ts ce) ee ce | ORS ig Ge se) ke oo 
210 os se ae 6e we se) BR ce cc os on ee Se 


It will be seen from the two last deduced results that there is a 
maximum coefficient of transmission of heat. This is also shown 
in Fig. 1, where the abscisse represent the velocities of the water 
and the ordinates represent the thermal units absorbed by the 
water flowing through per minute. In Table F the middle one is 
the higher number, and the third from the top is the highest in 
Table G. It is also to be noted that the number of thermal units 
in Table G are much higher throughout than in Table F. This is 
in consequence of greater heat being used for generating steam 
and for superheating. This would appear to show that with this 
apparatus and with a certain heating arrangement there is a speed 
at which the maximum quantity of heat is taken in by the water. 
At a lower speed than this there is less heat taken in, and ata 
higher speed there is less heat taken in per minute per unit of 
heating surface. 
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The next set of experiments was made to determine whether 
water more readily absorbed heat at the point of ebullition than it 
did at lower temperatures. In a statement made by Prof. Ser he 
says, ‘‘ When the water has come to the boiling point the move- 
ments are more than ordinarily tumultuous, and the transmission 
—of heat—is notably increased.” It was sought to determine by 
the following experiments whether this notable increase of heat 
given to the water was due to its more rapid motion over the heat- 
ing surfaces in consequence of the more rapid circulation, or was 
due to. a change in the nature of the water which made it more 
readily take in more heat. 

To do this the water was made to travel through a straight tube 
instead of a spiral, in order that the bubbles of steam might rise 
quite freely. The tube was surrounded as in the last case. At 
first this surrounding barrel was only 12in. long, but with as 
strong heat as possible the water could not be got to rise to the 
temperature of 212 deg. A longer jacket was then fitted on and 
carefully covered with asbestos, and strong heat supplied both in 
the generation of steam and superheating. The water began to 
boil quite freely, and the thermometer stood at 212 deg. The 
record of the experiment is given below :— 





H. 

Tim- C.c. of water Temperature Temperature Difference of 

— per minute. atoutflow. atinflow. temperature. 
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Average c.c. per min. “W5 Average difference of temperature. 155°4 
Thermal units per minute... .. .. .. os oc oe o« 181 

The water was afterwards made to flow a little faster, while 

everything else remained about the same. The temperature stood 


about 197 deg. Fah, at the outlet, so that the loss by radiation 
would te about the same in both cases, Steam was supplied at 





the same rate and superheated without alteration. The result of 
the experiment was as follows :— 


Time C.c. per Temperature Temperature Difference 
minute. of outflow. atinlet. temperature. 
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2.57 Oe ge ae RE ool” SP ew ee 
2.58 . ne: ee arr 
2.59 oe 2a ee eee 
4.00 Or ape Cee ae 
Average c.c. per min. 30 Average difference 143°8 


The number of thermal units transmitted to the water per 
minute is 4314, as against 1787 when the water was at the boiling 

int. 

The difference of the conditions in the two cases is the more 
rapid motion of the water through the tube, and it appears that 
the coefficient of transmission derives more advantage from quick 
motion over the heating surfaces than from the new properties in 
the water at the boiling point, 

Keeping the heating arrangements the same, a series of experi- 
ments were made with this apparatus to determine the effect of 
the velocity of the water, with the following results :— 


J. 
Thermal units 

C.c.’s per Average difference transmitted to 
minute. of temperature. the water per min. 
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Here again there is a maximum transmission when the flow of 
the water is a little over 100 cubic centemetres per minute—see 
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There was a fear that the bubbles of steam as they rose to the 
surface of the water in the tube would condense in the overflow 
tube, making the water in it at a higher temperature than when 
it was sent away under the boiling point. So the temperature of 
the water was measured as it flowed from the tube into the cubic 
centimetre measure, 

It will also be noticed that the experiments made by Professor 
Lee, M. M. Thomas and Laurens, and other experimenters did not 
make provision for the separation of the circulation factor from the 
factor provided by the new properties of the water at the boiling 
point, In one case there was a Be with a steam jacket under- 
neath it, and the water was boiled in this. In the other case the 
water was heated with steam passing through a spiral tube placed 
in the pot, when ebullition began rapid circulation took place, due 
to the entraining action of the steam bubbles. 

Tn the above apparatus the circulation produced by the entrain- 
ing action of the steam is done away with, and only the new 
properties gained by the water at the point of ebullition remain to 
increase the heat-absorptive power of the water. 

It may also be pointed out that the condition of water when 
bubbles of steam are forming and mixing with the water does not 
appear to improve its heat-absorptive power. Here, anyway, are 
the records of the two sets of experiments. The steam generated 
and the superheating was the same throughout both. 





K, 
Time. Water in c.c. Temperature Temperature 
. per minute. at outlet. at inlet. 
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Average number of thermal units of heat absorbed by the water 
at boiling point, 3113°7. The temperature of the water as it left 
the tube to flow into the c.c. measure was 178 deg. 

The water from the tank was increased in velocity until steam 
bubbles stopped rising. The temperature fell to 202deg. The 
water at the inflow rose to 53deg. The following was the record 
of this experiment :— 


L. 
Time Water in c.c, Temperature Temperature 
per minute. at outlet. at inlet. 
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Average c c. per minute, 26°43; average difference of temperature, 149 

Average number of thermal units absorbed per minute was 
3933°6. The temperature of the water as it left the tube to flow 
into the c.c, measure was 180 deg. 

The increase in the number of thermal units absorbed by the 
water at 10 deg. below boiling point was thus 819°9. The state- 
ment made by the French experimenter was that at the boiling 
point the water takes in three times as much heat as at other 
temperatures. 

The velocity of the water was again changed in order to note 
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the effect of the change of velocity on the heat-absorptive power. 
The result is given in the table below :— 


M. 
tie Difference Thermal units 
———_ of absorbed 
. temperature. per minute. 
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The accompanying curve—Fig. 4—shows the manner in which 
the absorptive power increases with the velocity, and then falls off 
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again after a critical velocity. The falling off is due to insufficient 
heat being supplied to meet the requirements of the more rapidly 
moving water. The same conditions would be found were there 
hot gases instead of steam, for the heat of the gases after a certain 
speed of water would get forward with insufficient quickness to 
supply the water witk ever increasing thermal units. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE LIQUID AIR PROBLEM. 


Str,—I am pleased to see that Mr. Fisher has no faith in the 
wonderful claims connected with Mr. Tripler’s name; but I must 
take exception to some phrases in his last letter. He there says, 
‘* From first to last I have never wavered in my conviction that 
the claims set up for Mr. Tripler are preposterous.” Now, Mr. Fisher 
has read the article in the Strand Magazine, and is therefore 
aware that the claims in question were set up, not only for, but by 
Mr. Tripler, in conversations with him reported verbatim. Since, 
therefore, Mr. Fisher has all along considered Mr. Tripler’s claims 
preposterous, it is surprising that he should have written on the 
17th of April, ‘‘ But is Mr. Tripler a man likely to overlook so 
important a fact? He appears to be very competent to understand 
what he is about.” I am not able to reconcile these views, ospeci- 
ally as Mr. Fisher says on the 30th of April, ‘‘ It is beyond doubt 
that Mr. Tripler is a man of great scientific attainments.” Since 
Mr. Tripler’s past attainments are put forward as an element to 
he considered in judging his promises for the future, they must be 
briefly reviewed, 

So far as is known to the public, he can only be credited with 
three attainments of any magnitude. In 1893 he patented in 
this country an invention for liquefying gases by cold, which in- 
volved an obvious fallacy so gross and so important to the inven- 
tion that, instead of producing cold, it would actually produce 
heat. Thatisattainment numberone, In 1897, having imitated on 
a larger scale my invention for a self-intensive liquefier, which had 
been made and illustrated in detail nearly two years before, he 
showed it as an original invention ; and having performed, with 
but slight variations except their larger scale, experiments with 
which the scientific world on this side of the Atlantic had long 
been familiar, he omitted all reference to that fact. Thirdly, in 
1899, in connection with the working of a liquid air. engine, he 
overlooked the vital point in the liquefaction of air that the latent 
heat given out in liquefaction must be removed by some other 
substance than the liquefied portion. It may be held that these 
three achievements place it ‘‘beyond doubt that Mr. Tripler is a 
man of great attainments ;” but those attainments should hardly 
be called scientific, and are not such as to encourage a feeling of 
confidence in the possibility of an early fulfilment of his promises. 
If Mr. Fisher wishes to repeat or imply once more that Mr. 
Tripler’s position in relation to science is entitled to any respect, 
he must first meet and refute in detail the charges and evidence 
of complete scientific incompetence which I have brought against 
that gentleman, 

I will now refer to Mr. Fisher’s modified scheme for producing 
liquid air, as in the diagram below :— 























He appears to be quite confident that this time he has made 
satisfactory arrangements for success, briefly announcing, with 
reference to the above sketch, ‘‘ At Eliquid airis drawn off.” His 
confidence, as often happens in human affairs, is sorely misplaced. 
No details of temperature or pressure being given, we will take 
them as before, so that a brief analysis of the circulation will 
suffice, without repeating the formul:e to be found in my last letter. 
The only change which Mr. Fisher’s re-arrangement effects in the 
circulation is to make one part of the operation—the expansion— 
approximately continuous, instead of being intermittent. In the 
cylinder A, as before, air at 60 deg. Fah. and 500 Ib. pressure is 
compressed to 174 deg. Fah., and 1000 1b, average pressure, in 


which condition it passes along the pipe F to the 4 of the porous 
plug C—a valve would do just as well as the plug thermo-dynami- 
cally, and be much easier to regulate and control. Expansion 
through the plug or valve reduces the pressure to an average of 
500 Ib., and the temperature to 160 deg. Fah., in which condition 
it returns by the pipe D to the suction valve of the cylinder A, 
except that the temperature, owing to losses by conduction, has 
fallen to, say, 150 deg. Fah. The net result, therefore, of the first 
round of circulation is exactly the same as before, that the air has 
been raised from 60 deg. Fah. to 150 deg. Fah., and a continuation 
of this work, so far from producing the refrigeration expected by 
Mr. Fisher, would only increase the heating. There is, in fact, 
no ‘‘ vital difference” between this modified form of his scheme 
and that which preceded it. The error is almost exactly the same 
as that in Mr. Tripler’s patent, which I would suggest that Mr. 
Fisher should study, together with my criticism of it, twelve 
months ago, at a meeting of the Society of Chemical Industry. 

Neither Prof. Dewar, nor Dr. Linde, nor I have been troubled 
by the formation of solid air in a self-intensive refrigerator of air 
with atmospheric pressure in the expansion chamber. The 
materials frozen in the experiments of others have been impurities 
present in the air, and my apparatus is aa to get rid of 
these so completely that, where I could work under the conditions 
of my own system, I have never had trouble from this cause. To 
get solid air, the pressure of the liquid air must be reduced by a 
vacuum pump far below that of the atmosphere, or its temperature 
must be otherwise—as by the use of liquid hydrogen—depressed 
below the boiling-point of liquid air. Mr. Tripler’s liquefier pro- 
duces no solid air in either the pipes or the expansion chamber, 
but frozen impurities, such as carbonic acid and moisture. 

The heating in Mr. Fisher’s device is not due, as he supposes, to 
friction. The friction heating which accompanies the destraction 
of the velocity of the expanding air is, as I showed in my last, only 
sufficient to neutralise the cooling developed in the creation of that 
velocity. The permanent heating is produced at an earlier stage 
by compression beneath the piston. 

If “‘ molecular action” under the influence of gravitation really 
“means nothing” to Mr. Fisher, as he says, it is impossible to 
explain to him the self-intensive refrigerator ; as it would be 
impossible to explain an overshot water-wheel to one to whom the 
action of masses under the influence of gravitation meant nothing. 

Mr. Fisher says, ‘‘I am not at all satisfied that the explanation of 
the fallacy given by Dr. Hampson and Mr. Hartley is the true one.” 
This implies that we have both given the same explanation, and, as 
Mr. Hartley’s explanation is not so correct as his conclusion, I must 
ask permission to protest against Mr. Fisher’s confusion of two 
distinct things. Without going into the matter at length, I may 
point out that, so long as the pressure of the atmosphere remains 
constant, the temperature of the air produced and remaining liquid 
at that pressure by the self-intensive process cannot vary, as it has 
no means of descending below the atmospheric boiling point, which 
never differs sensibly from —191 deg. Cent, 


34, Alfred-place, W.C., May Sth. W. Hampson, 





Str,—Perhaps Armstrong’s hydro-electric machine may throw 
some light on the difficulty insisted on by Mr. Fisher. 

In that machine high-pressure steam (= compressed gas) 
passes through a narrow orifice (= porous plug) and evolves 
electricity, no doubt at the expense of its temperature (= heat 
energy). 

ll an analogous process occurs in Linde’s cooling machine, 
where the Joule effect is repeated again and again. 

London Institution, Finsbury-circus, E.C., W. Meir. 

May 6th. 





SEA COAST PROTECTION. 


Str,—I have read with considerable interest the articles by Mr. 
W. H. Wheeler on ‘‘ Sea Coast Protection” in your recent issues. 
As Ihave for many years been engineer to the Pevensey, &c., Levels, 
and had in my charge the sea defences of some ten miles of sea 
coast lying between Seaford, Eastbourne, Bexhill, and St. Leonard’s, 
it has been necessary for me to study sea coast protection very care- 
fully. Speaking of the Eastbourne district, Mr. Wheeler refers to 
the frontage extending ‘from a little to the east of Beachy 
Head nearly to Langney Point,” and as I have had about a mile of 
the coast between these two points, and also coast to the west of 
Bexhill, and between Bexhill and St. Leonard’s, in my charge for 
many years, and have constructed various works on the sea shore 
that required to be protected by groyning, J may perhaps mention 
that the gales of last winter had no ill effect upon any groynes 
that have been constructed in accordance with my system of 
groyning either in the Eastbourne, Bexhill, or St. Leonard’s 
districts, On the contrary, the prevalent gales from the S.W. 
filled up the groynes on both the windward and lee sides, so that 
one could walk over their highest part upon the accumulated 
shingle. With timber groynes I have moved the high-water mark 
120ft. or more further out seaward, and raised the level of the 
beach over 20ft. on the windward side and over 16ft. on the lee 
side. These results are very different from some of Mr. Wheeler’s 
descriptions of groynes with ‘‘ the lee side entirely bare,” and, in 
other cases, with the shingle ‘‘in some places 15ft. higher on one 
side than on the other.” I might perhaps be allowed to state that the 
Eastbourne Corporation have built several large groynes quite 
recently. These are of about the usual height compared with 
sea level. As the tidal range here is some 24ft., groynes rising 
only 2ft. or 3ft. above low water sand can have very little effect 
at high-water to prevent damage above the level to which they 
risethemselves. Largequantities of shingle are found at some places 
that are groyned on the same system as other places that have 
very little. This difference is due to the contour of the coast line 
and the aspect with regard to the prevalent wind. Between 
Bexhill and St. Leonard’s the Brighton and South Coast Railway 
Company has groynes, but not the South-Eastern Railway, as 
stated by Mr. Wheeler. 

With reference to Mr. Wheeler’s general conclusions, my 
experience is that low groynes by themselves will not prevent 
the encroachment of the sea; that the distance apart depends 
upon the size and direction of the groyne and the supply of drift ; 
that the larger the groyne, if properly designed, the further will 
it hold up the shingle on the windward side ; that groynes should 
be raised gradually as the beach accumulates; that the best 
direction for a groyne to the coast line depends upon such circum- 
stances as the direction from which the drift travels, the contour, 
trend, and exposure of the coast, the direction of the prevalent 
gales, the tidal range, the strength of the groyne and the purpose 
for which it is required ; and that the contour of the upper edge, 
the length, height, and slope of the different parts of the groyne, 
in relation to the natural slope of the beach and the tide level, are 
very important, E. T, BEARD, 

St. Leonard’s-on-Sea, 





VENTILATION. 

Sir,—Professor Smith’s valuable paper on ‘“‘ Ventilation” in 
your issue of May 5th opens up an important and little understood 
branch of sanitary engineering. May I be permitted, as a humble 
student of the subject, to present—in as brief a form as possible— 
the conclusions to which I have myself been led, and which I am 
glad to see coincide in the main with those of Professor Smith. 

(1) The extraction of vitiated air by means of the ordinary 
chimney. A connection is made with the flue near the ceiling ; 
but, instead of appearing as a small hole in the wall, the orifice is 
widely splayed so as to facilitate the flow of air into it from the 
room, a current being created by means of gas jets, or similar 
device, should there be no fire in the grate below. To depend on 
a fire for ventilation is obviously absurd, but advantage may well 
be taken of it when its presence is found necessary. 





(2) The admission of fresh air by a vertical channel specially 





SS 
constructed from the roof to the floor level of 
opposite the fireplace—vertical, because then the snes > oattinent 
of the wind will not affect the force of the current, 4 ection 
should be of good section, and fitted for some part of nt 
with vertical pipes arranged for the circulation of water length 
cold, according to the season, means being also provided ta or 
the water to trickle down outside them when desired allow 
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way, while the flow of the air is not impeded, its ts Tn this 
be greatly raised or even lowered ta oe the ppc 
~ a 


which this latter process is necessary at latitude 55 
movable screen should be provided at the outlet—somewhit A 
floor level—to epee ~ draught. above 
(3) Each room should have entirely independ 
upeast and downcast. 4 pensent shafts both 
(4) Last, but not least, the outside walls should, j 
very thick, be lined with stout panelling, with adi. already 
space between it and the masonry, and all windows enn red 
doubled, or capable of being doubled. The neglect of be 
simple — ig a great waste of heat in wake 
renders it difficult to keep a room below outsid by: 
summer. : ound’ temperature jg 
In conclusion, the points to be observed in a system of ilati 
are simplicity, straight and wide channels, 8 strong ae 
large tempering surfaces, 4 and 
London Institution, E.C., 


ALFRED J ne 
6th May. es ALLEN, 





ECONOMY TEST OF A UNIQUE FORM OF FEED puyp, 

Sir,—With reference to Mr. Miriam Wheeler's letter in y; 
issue of the 7th ult., we may say that, like him, we dislike entooe 
into public discussion on trade matters, but we feel we should te 
wanting in eT did we not acknowledge the appreciati 
manner in which he has spoken of our efforts to raise the standard 
of economy in steam pumps, and also to recognise the explanati 
he has given of the basis on which his trials were conducted The 
points he brings forward in support of the single pump as against 
the duplex pump are precisely those which we have been insisti 
upon for years, and the increasing adoption of our single 2 
simplex pump, as Mr. Wheeler prefers to call it, is evidence that 
engineers are rapidly seeing its advantages. At the same time 
these advantages can scarcely be held to affect the issues touched 
on in our — letter. ith particular reference to the test 
described by Mr. Wheeler, we note that its unique feature con. 
sisted in the fitting of two direct pumps which could work 
independently, and which could also, by the first exhausting into 
the second, be worked as one engine. We may say, however 
that this mode of fitting two pumps is not by any means new to 
us, as we carried out the same arrangement six years ago on q 
pair of pumps in our works here, and these are stil! running as 
originally fitted. 

Mr. Wheeler misunderstands our position if he concludes that 
we do not recognise the advantages of compounding. We desired 
simply to point out that, without the complication of compounding 
a single pump is now on the market which is capable of working 
as economically as the compound arrangement described by 
him. We have constructed compound pumps, are doing so 
now, and are prepared to do so whenever they are desired 
so that we have some time ago reached the point anticipated 
in the last sentence of his letter. As a matter of fact, the great 
majority of our marine feed pumps are worked on the compound 
system by exhausting into the low-pressure receiver of the main 
engine—an arrangement introduced by us years ago, and one 
which achieves in a very simple manner the advantages claimed 
by Mr. Wheeler. 

As to the amount of coal used by our pumps on the Oceanic, 
we can assure Mr. Wheeler that no mistake has been made, 
and that the quantity necessary to drive the feed pumps does 
not exceed 30 tons on a e of 54 days when the main 
engines are developing 30, indicated horse-power. In caleu- 
lating this amount we assume that the boilers of the ship will 
produce 10 lb, of steam per lb. of coal. This is a very common 
practice in boilers built by Messrs, Harland and Wolff, and by 
other builders in this country. 

We may say we in no way wish to decry Mr. Wheeler’s endeavours 
to raise the standard of pump practice, but his presentation of the 
results of his tests as something of an achievement in any way 
ahead of present practice was undoubtedly misleading. 

In conclusion, we may say that we fear Mr. Wheeler has been 
led to magnify somewhat the importance of the tests on the 
Blake pumps by not being entirely aw fait with pump develop. 
ments on this side of the Atlantic. 

Glasgow, May 9th. G, AND J. Weir, LiiveD, 


AMERICAN TRADE INVASION, 


Sir,—‘‘ Civil Engineer,” in your last issue, deals with this 
matter in a reasonable way from his own point of view, but he 
appears to ignore the chief grievance of the British manufacturer, 
which is, that while he is required to work to “ C, E.’s”’ specifica 
tion, prepared with strictness in the light of the information 
supplied by the producers of the ‘‘ admirable quality ” steels, &c., 
and, in fact, restricting him thus to one or two firms for his sup- 
plies, his American competitor is not, but is allowed practically a 
perfectly free hand, not rap in design, butin material. When so 
much is made of the quick delivery and low prices of the American 
manufacturers, in all fairness this should be taken into considera- 


. 


tion. 
May 10th, 








THe JaANe Navat War Game.—The following changes in the 
rules of the Jane Naval War Game have just been issued :— Page 8: 
Turning.—All ships that have the dead wood cut away turn eight 
points in three squares with extreme helm ; four points are turned 
on the second syuare ; four points on each succeeding square for the 
remainder of the turn. If a turn of two points only is wanted it 
can be made by guess, half a square being deducted for such a turn. 
Page 10: Guns.—For Russian and United States guns, A.P. shell 
have the penetration of A.P. shot. The rate of fire of big guns 1s 
halved ; for exampie, a 12in. A will fire only once in four moves, 
instead of once in two moves, Firing.—Further, only ha/f the guns 
of all sorts should be struck for at all; and, if time is no object, 
only about one-third. By remembering that one 6in. or two 4°/in. 
or three 4in. or eight 3in., all do the same amount of damage ina 
move, this is easily adjusted. When the projectile fired is not 
stated or indicated beforehand, common shell is always assumed to 
have been fired. Page12: Effect of Gun-fire on Speed.—In future 
no speed is to be lost for destruction of funnels, nor for damage to 
funnels ’tween decks ; but guns shall be counted out of action in 
consequence of the smoke and fire at the discretion of the umpire. 
Page 13: Raking.—Common and armour-piercing shells to do /reble 
damage when raking. Page 14: Torpedoes.—Fitted with gyro- 
scopes, Chances as follows :—At 800-600 3 yards, 1 chance in 6; at 
60U yards, 2 chances in 6; at 500 yards, 3 chances in 6; at 400 
yards, 4 chances in 6; at yards, 5 chances in 6 ; under 300 
yards certain hit. When the ship fired at is at an angle, there 
should in all cases be one chance less of hitting ; and if two craft 
are passing each other at high speed, chances should be also reduced 
one, two, or even three, Strategical Game—Page 19: Coal En- 
durance.—The allowance should be for a speed of 9 knots for 
battleships and 12 knots for cruisers; every additional 3 knots 
should double the expenditure of coal. Page 20: Search-lights.— 
Small model search-lights are under experiment, and if successful 
will be sold separately with special rules, These will be advertised 
in due course. Commerce,—A simpler pony is . count = 
trade port as bringing in so many points per diem. For every 
hours a enemy & off that t ” ints prec be lost dovb/e the 
value of what would be guiael fa e time, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
ONNECTION BETWEEN MECHANICAL ENGINEER- 
ING AND MODERN SHIPBUILDING.” 
(Concluded from page 435.) 

Mechanical rt eee ¥ the poctodlare a damien" et chloe 
mechanical appliances for is fey ae remarkable than that which 
during te a ebeuebed fa connection with shipbuilding. At the 
hasiior date, apart from the yoopelene Segoe ys Page — 

employed in the largest an ‘ound ships, Work on 
only was ils, steering, loading and unloading cargo, lifting and 
masta and 69) ven ol Gems by hand power, aided by simple 
lowering | appliances. In warships the armaments were hand- 
mechanica! apf i traini ear and ammunition supply 
worked} 40s simp a Pcs Mme’ practically unchanged in 
= ip aa compared with — = _ a used for a 
Bar frst sea-going ironclad, the Warrior, laid down in 1859, may 
be taken as an example of the best practice at that time. In the 
inal design steam power Was a plied, apart from propulsion, only 
to pumping and ash-hoisting. ‘The pumping was partly done off 
the main engines, and partly by an auxiliary engine— 
during the building—which also worked the ash-hoisting gear by 
means of chain and spur gearing. A full equipment for sailing 
was provided ; all the work in this department was done by hand. 
When the vessel sailed, the screw propeller was raised out of water 
in its banjo frame. A weight of thirty-two tons had to be lifted, and 
this was done by means of jal purchases. In working spars 
and boats the heaviest weig ts dealt with were from five to six 
tons, Steering was a formidable operation. Between the steering 
wheels and the tillers there was a multiplication of tackles to gain 
wer, and at full speed forty or fifty men worked at the wheels 
and relieving tackles, even then moving the rudder very slowly, 
and to moderate angles. Heaving in anchors and cables was a slow 
and laborious operation, accomplished by fitting capstans on two 
decks and crowding men on the a ie 

In the mercantile marine the conditions were very similar, 
Cargo steamers were equipped with hand-worked appliances for 
loading and unloading. The winches were similar in character to 
those used from — in sailing ships, the lifting power being 
moderate, and working slowly except with light loads, Hand 
power Was used for cable work, steering, and working spars and 
sails. Now the conditions of working are entirely changed, 
Mechanical power is extensively employed, manual power is mini- 
mised, comfort and habitability are enormously increased, steering 
is made easy in the largest and swiftest vessels, loading and un- 
loading cargoes accelerated, anchors and cables worked safely and 
rapidly by a few men, ae 8 , 

Without entering into details, it may be interesting to glance 
ata few of the principal applications of mechanical power, and 
their influence on the working of ships, 

Steering.—Steering naturally takes the first place. In the intro- 
duction of efficient steam-steering appliances, one of our members, 
Mr, Macfarlane Gray, has played a distinguished part. I learn 
from him that the first steps were in 1866, as the result of difficul- 
ties that had occurred in steering the Great Eastern, and on the 
suggestion of the late Sir James Anderson, who was the com- 
mander of that ship. Mr, Gray’s invention of the differential 
gear enabled the steering engine, when placed at a distance 
from the navigating station, to be controlled by the movement 
of the steering wheel; so that the helm could be made to 
follow and assume any desired position. The first trial on 
the Great Eastern was made in March, 1867, and proved 
successful. It led eventually to the general adoption of steam 
steering gear, although some time elapsed before the full advan- 
tages were realised. The Admiralty took the system up on the 
recommendation of Sir Nathaniel by, and applied it to the 
Minotaur class—the longest warships then afloat—where diffi- 
culties in steering by hand had occurred. No better illustration 
could be given of the ——— of steam steering than are 
afforded by the trials of the Minotaur. With manual power 
eighteen men were employed at the wheels and sixty at relieving 
tackles. They took one and a-half minute to put the helm over 
to 25 deg., and seven and two-third minutes were occupied by the 
ship in turning through 360 deg. After steam steering was 
adopted, two men at the wheel put the helm over 35 deg. in six- 
teen seconds, the ship turned in five and a-half minutes, and in 
two-thirds the space. For all ships such a gain in manceuvring 
power is of immense value ; for warships the utmost handiness is 
essential, and their rudders are proportionately much larger and 
more difficult to work. No wonder, therefore, that nearly all 
steamships are now fitted with mechanical steering gear, mostly 
steam, in some instances hydraulic, and in a few recent ships 
electrical. Many arrangements have been devised subsequently 
for effecting the same object as was attained by Mr. Gray. Some 
of these are remarkably ingenious. It is but right, however, that 
= should have the credit of being the pioneer in this important 
change, 

As an example of the latest practice in the Royal Navy, it may 
be stated that in a first-class battleship or cruiser there are two 
independent steering engines, each of which can move the rudder 
through 70 deg. in 30 seconds when steaming at 18 to 23 knots. 
The maximum turning moment on the rudder head, in the case of 
a battleship steaming at 18 knots, is estimated at 450 foot-tons. 
Proposals have been made, and some of them have been worked 
out in detail, for automatically steering ships on a given course. 
While this is a mechanical possibility, the system has not found 
favour in practice, nor is likely to do so, Under the actual condi- 
tions of navigation there is obviously a constant need for human 
watchfulness and control; while the maximum economy obtain- 
7 “A ben —~ of such automatic steering gear is comparatively 

Capstans, Windlasses, and Cable Gear.—Manual power i- 
cally ceased to be used for working anchors and prea " san 
ships, Steam power is generally employed, hydraulic power has 

en used in some cases, electrical power is coming into use, 
Anchors and cables in the largest ships are too heavy to be satis- 

factorily dealt with apart from mechanical appliances, and in 
smaller vessels similar appliances economise labour, These 
appliances have to be devised in such a manner as will tit them to 
withstand sudden and severe shccks and stresses inevitably occur- 
per. in service ; while they must be capable of controlling the 
fan when at anchor or when mooring or unmooring. The 

: of the mechanism in modern capstans and windlasses show 
ow ingenuity as well as capacity for standing Tough usage. 

i hgineering firms who makea speciality of the design and manu- 
acture of these appliances deserve great credit for what they have 
accomplished. In the Royal N avy it is the practice to fit capstans so 
at they can be worked either by hand or by power. ‘i'aking a large 
battleship of 15,000 tons, the forward capstans have to 5 with 
2/rin, cables, weighing ’16 tons for each 100 fathoms val with 
ee each weighing six tons, It is required that these capstans 
aa thi capable of lifting 35 tons at a speed of 25ft. per minute, 
's 18 practically tested in each ship, In the largest classes of 
merchant steamers cables up to 3}in. are now used, whereas thirty 
re p hwnd were few vessels with more than lin. cables. The 
40ft, rel nak the anchors does not usually average more than 

Ventilation —Artificial ventilation, i i 

. chiefly by mea‘ 
ns pth J largely employed in many elasses of Ain, oe 
stokehol a The arrangements include both supply of air to the 
Siitemees fo furnaces, and supply to the living spaces. In some 
supply of _ hare Spaces are dealt with by exhaust fans, a natural 
esh air being depended upon. Perhaps the greatest 
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demands arise in connection with the general adoption of systems 
of mechanical draught to stekeholds and furnaces supplementing 
the funnel draught. All these requirements affect the work of the 
mechanical engineer, leading to the construction of new types of fans 
and fan engines. 

Electrically-driven fans are now coming into extensive use on 
ship-board, and are an excellent application of that form of power. 
Cases have often occurred in warships where the introduction of a 
steam-driven fan for the purpose of ventilating a compartment 
situated low down in the hold and containing machinery, has been 
of doubtful benefit. The effect of a better air supply has been 
almost neutralised by the additional heat caused by the fan engine 
and its steam connections, With electricity difficulties of this kind 
can be avoided and other simplifications made, including smaller 
air shafts, better maintenance of water-tight subdivision, and less 
waste of power. 

Warships with their complicated subdivision, armament and pro- 
tection present the most difficult problems. In them it isnecessary 
to provide for ordinary conditions of navigation or service in 
very varying climates, as well as for the special case where they 
are in fighting trim, with all the hold spaces below the protective 
deck closed down, and most of the doors in water-tight bulkheads 
also closed. 

As an example of recent practice, not the latest, it may be stated 
that in a first-class battleship, outside the machinery and boiler 
spaces, there are fifteen 24in. fans driven by electric motors, each 
fan being capable of delivering 1500 cubic feet of air per minute 
at the end of its air trunk. In the boiler-rooms there are ten 
fans 64ft. in diameter driven by open double-acting steam engines, 
and in the engine-rooms two similar fans. Passenger steamers of 
high speed are commonly fitted with powerful ventilating ap- 

liances both for living spaces and for machinery and boiler spaces. 

n these vessels the conditions are simpler than in warships. Cargo 
steamers also require careful treatment as regards ventilation, 
especially with certain kinds of cargo, such as coals and oil. 

Internal Lighting.—In all classes of steamships electric lighting is 
becoming the rule, and no better evidence of its advantages need 
be required. While it is most desirable in living spaces, it is 
practically essential to good working and efficient maintenance of 
machinery. For ship purposes special water-tight fittings are desir- 
able. In other respects the installations present no special features 
requiring mention. In warships the ‘‘search-light ” fittings are of 
a powerful character. In merchant ships less powerful lights 
suffice. It is probable that the general adoption of internal 
electric lighting will tend to a wider use of electrical power 
for many auxiliary purposes, A notable effect on the working of 
all classes of ships has been produced by the introduction of electric 
lights. The passage of the Suez Canal is now made by night as 
well as by day ; ports are entered and left at night with safety ; 
and coaling, loading or unloading &c., proceed unchecked. In many 
other ways economy and speed of working are promoted. 

Pumping.—Mechanical power is now universally employed for 
pumping purposes in steamships. A few hand pumps may be 
fitted, but they are only used in exceptional circumstances or for 
special work. Steam-driven pumps are generally preferred. 
Pumps driven by electro-motors are now coming into use. For the 
ordinary service of ships ample pumping power is provided. In 
merchant ships, where water ballast is very commonly used with 
economical results, the pumping arrangements are specially 
arranged for rapidly clearing the ballast tanks. pot na ie 
steamers have very powerful pumps for dealing with their liqui 
cargoes. While ample pumping power is desirable, and of service 
in many circumstances, it is now generally agreed that the best 
protection against foundering is good water-tight sub-division of 
the hold-space. The undue development of pumping power, with 
a view to dealing with serious injuries from grounding or collision, 
is admitted to be undesirable, since it is hopeless to attempt to 
meet a serious leak by pumping when there is free communication 
with the sea, 

Lifting Appliances.—In no department has the equipment of 
modern ships received greater development than in that of lifting 
appliances. One of the most marked tendencies in recent construc- 
tion has been increase in the size and carrying power of ships. 
Unless there had been a corresponding development in the means 
of dealing with cargo this increase of size could hardly have 
occurred, and the advantages resulting from that increase would 
not have been realised. It is a principle in ship designing that 
as ships increase in size the expenditure of power and fuel for a 
given speed becomes relatively less, and the useful displacement 
or carrying power becomes relatively greater. In other words, as 
far as sea transit is concerned, the ratio of earnings to expenses in 
the larger ship should be greater than the corresponding ratio in 
the smaller. On the other hand, it is well recognised that unless 
there is ‘‘ quick despatch” in loading and unloading cargoes very 
serious diminutions of earnings must result from the longer deten- 
tion in port. Hence it follows that, for the complete commercial 

success of the larger classes of cargo carriers, lifting appliances of 
the most efficient character and of ample capacity are of the 
greatest importance. The prevision of the shipowner, in collecting 
the cargo and having it ready to load, would be ineffective unless 
the mechanical appliances were adequate. 

Remarkable progress has been made by mechanical engineers in 
meeting these demands, Certain firms have made a special study 
of ship-lifting appliances, and I owe the following summary of 
progress to my friend Captain Chapman, the head of one of those 
firms. Thirty years ago most cargo steamers were fitted with 
hand-power crabs or winches, similar to those long used in sailing 
ships. Then came the fitting of engines to winches of the old 
pattern, the engines being placed diagonally, To reduce the 
strains on decks and facilitate working and repairs horizontal 
steam winches were introduced. For many years these winches 
had cylinders not exceeding 5in. or 6in. in diameter, with 10in. 
stroke. The lifting barrel was about 10in. in diameter, and took 
the cargo chain runner, Two warping drums were fitted on the 
slow-speed shaft, while the quick-speed shaft carried ‘‘ whipping ” 
drums. Until twelve years ago four or five such winches formed 
the lifting equipment of a cargo steamer. Now in the largest 
steamers from twelve to twenty winches are fitted, besides cranes. 
Winches have cylinders from 7in. to 10in. They are fitted with 
large barrels and outer drums on the slow-speed shafts, as well as 
smaller drums on the quick-speed shafts. By this means five 
drums are made available on each winch, and by suitable arrange- 
ments of ‘‘ spans” from mast to mast with falls attached, forty to 
fifty whips for lifting light loads may be kept going simultaneously 
by eight or nine winches, Steam is turned on to the winches and 
they run all day except at meal times. Asa rule light loads, say 
from 2 cwt. to 3 cwt., are thus dealt with. Heavier loads can of 
course, be dealt with by different arrangements, say up to six or 
seven tons. Besides the winches derricks are extensively used for 
lifting, being carried by the masts or by derrick posts. Cranes, 
standing upon the decks, are also largely used. 

Great care is bestowed upon the details of all these appliances, 
in order to economise power and increase rapidity of working. 
With higher steam pressures this is a most important matter, and 
considerable variations of pressure have to be provided for. 
Cargoes of a special character—such as coal, ore, grain, and oil— 
require to have special arrangements made for both loading and 
discharge. Bulky materials, such as cotton, require to be com- 
pressed into the narrowest possible limits for storage in the holds 
of ships. Here again the mechanical engineer has played an 
important part. It is not possible nor desirable for me to dwell 
upon the details of coal shipping, grain elevatcrs, ore piers and 
shutes, oil pumps and storage, important as these are to the 
successful working of many classes of ships. American engineers 
have undoubtedly shown the way in many directions, quickened no 
doubt by the high price of labour in the United States. British 
engineers have done great things also, and must not always expect 
to be leadersin improvement, nor should they be adverse to benefit- 
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ing by the work of others. In fact, they must take care that 





British shipowners continue to have at their command the most 
perfect appliances for loading and unloading cargoes. 

As an example of present conditions I may present the following 
facts, which I owe to the kindness of my friend Mr. Thomas Ismay, 
of the White Star Line. The Cymric is an excellent example of a 
modern cargo steamer. Her measurement capacity is about 
19,400 tons, her deadweight capacity about 12,000 tons, excluding 
coal, Her cargo space is divided into seven holds, each of which is 
subdivided into three compartments, viz , ’tween decks, oriops, and 
lower holds. Five of these compartments are fitted as refrigerators, 
with a total capacity of about 2200 tons. There are nine hatch- 
ways, fifteen derricks, seventeen steam winches for cargo 
purposes, and masthead spans. The capability of these 
appliances is illustrated by the fact that she has commenced 
discharging a full cargo at 7 a.m. on Monday, completed 
her loading of cargo and taken on board 1600 tons of coal, 
and undocked at noon on the following Friday. Loading 
and unloading were carried on to a great extent concurrently, 
about 400 to 450 men were employed, and the average rate of 
discharge was not less than 300 tons—weight—per hour, the cor- 
responding rate of loading being about 250 tons, All the general 
cargo, apart from bulk grain, &c., was weighed at landing. When 
it is remembered that in such a general cargo there may be 30,000 
to 40,000 packages to be dealt with, these results are evidence of 
both excellent mechanical arrangements and perfect organisation. 
The Hamburg-American s.s. Pretoria has fourteen powerful steam 
winches, eight steam cranes capable of lifting three tons each, and 
is so fitted that about forty lifts can be undertaken simultaneously. 
Steam power has been principally employed hitherto for these 
lifting appliances. Hydraulic power has been used toa limited 
extent, but with complete success. [Electrical power is now 
applied in some cases, and will probably be more extensively used 
in future, 

Refrigeration.—This is one of the most recent, and at the same 
time one of the most important app'ications of mechanical eng:neer- 
ing on board ship. It is not yet twenty years since the frozen 
meat trade was begun between Australia and Evgland. At the 
outset comparatively small cargoes were carried ; but as machines 
were improved and experience was enlarged so larger cargoes were 
carried, and a new branch of the shipping industry was created. 
Sir Alfred Haslam, who has done so much to develop this branch of 
mechanical engineering, has at my request given me some interest- 
ing tacts. The first refrigerators were designed to deal with 
120 tons of meat. Now machines are constructed capable of deal- 
ing with 3000 tons, while they occupy only two and a-half times 
the space and consume about three times the coal required for the 
first machines. In 1881 about 14,000 carcases were brought tothis 
country from the Colonies ; in 1899 it is anticipated that from 18 
to 19 millions will be delivered from the Colonies and various parts 
of the world. In addition to dead meat, large quantities of butter, 
fruit, and other perishable cargoes, are now carried from the far 
ends of the earth and delivered in good condition. Thanks to the 
enterprise of the shipowner and the ingenuity of the mechanical 
engineer, the British Empire is becoming self-contained and self- 
supporting, since the natural products of all parts of the Empire 
suffice to meet all needs, and the cost of conveyance across the sea 
is minimised by the skill of the shipbuilder and the marine 
engineer. 

ime does not permit me even to touch upon the relative merits 
of various types of refrigerating machines. Cold-air machines 
were first used, and stil] find favour for use on board sbip. 
Ammonia compression machines and other chemical machines are 
also used. Nor can I do more than allude to the enormous scale 
on which cold storage on shore has grown. The first stores at the 
London Docks held about 400 tons of meat, or 1600 carcases, 
Stores now being completed at the Victoria Docks will hold about 
a million carcases. The first refrigerating machine used in connec- 
with these stores in 1880 was equivalent to the melting of 21 tons 
of ice in 24 hours A machine is now in construction which has 
about tenfold as great a power. All who travel by sea know how 
much health and comfort are promoted oy the change in dietary 
made possible by refrigeration. In recent years refrigerating 
chambers have become a part of the equipment of the larger 
classes of ships in the Royal Navy. Two machines are usually 
fitted, each of which has to be capable of reducing the tempera- 
ture of a chamber of 1800 cubic feet capacity to 15 deg. Fah., and 
of easily maintaining that temperature when the temperature of 
the atmosphere and sea water are at 100 and 85 deg. Fah. 
respectively. The atmosphere in the chamber must also be kept 
perfectly dry. 

Mechanical Engineering in Warships.—The auxiliary machinery 
of warships necessarily has much in common with the correspond- 
ing machinery in merchant ships. There are, however, many 
special requirements arising from their armament and equipment 
as fighting machines, and hence it happens that in warships the 
applications of mechanical power reach their fullest development. 

odern warships are sometimes styled ‘‘ boxes of machinery,” and 
the description is not inapt. The tendency is, in fact, to multiply 
machines, and to minimise manual labour to an extent which is not 
universally approved. On the other hand, with modern arma- 
ments and equipment, an extensive use of mechanical power is 
inevitable, and the expenditure of fuel on auxiliary services grows 
greater in proportion to that devoted to propulsion. 

Ten years ago in a first-class battleship of 12,000-horse power 
—maximum—for the eyo machinery, there were fifty 
auxiliary engines capable of indicating in the aggregate about 

-horse power if they all worked simultaneo':ly—which they 
did not, of course. To-day a similar statement would show a 
growth in the auxiliary power as compared witi: the propelling. 
The multiplication of auxiliary services makos very serious 
demands upon the coal-supply of warships. Even in harbour the 
expenditure of coal is large on lighting, distilling, ventilation, air 
compression, drilling with the heavy guns, and other services. 
From 10 to 25 tons a day may thus be expended in a large battle- 
ship or cruiser of high speed. As warships cruise at low speeds, 
and spend much time in harbour, it results that, taking the year 
through, fully as much coal is burnt for auxiliary services as for 
propulsion. Coal endurance being one of the most important 
factors in warship efficiency, facts such as these have tended to 
cause a doubt as to the wisdom of more widely extending 
mechanical appliances. It is pointed out that manual power with 
simple fittings, such as can be readily replaced if « d in 
action, can compete with mechanical appliances in many direc- 
tions ; and that it is better to have larger crews in fighting ships, 
so as to provide a margin for inevitable casualties than to use 
the alternative of labour-saving machines liable to derangement 
or injury and not easily repaired in action. The practical solution 
of the problem clearly lies in the due proportion being found 
between manual and mechanical appliances. 
Gun construction in its modern form is largely dependent upon 
mechanical engineering. Your past-presidents, Lord Armstron 
and the late Sir Joseph Whitworth, were famous as mechanica 
engineers before they undertook the design and manufacture of 
guns. In this address, however, the story of progress from the 
smooth-bore cast iron 68-pounder, weighing 95 cwt. to the 110-ton 
breech-loading rifled gun, firing 1800 lb. projectiles, can find no 
place. Nor can more than a brief glance be taken at the interest- 
ing work done by the mechanical engineer in regard to appliances 
for mounting, working, and loading modern guns, supplying the 
ammunition, and securing rapidity and accuracy of fire with a 
minimum of labour. 
Anyone who will study the breech mechanism and mounting of 
a hand-worked quick-hring gun will discover a triumph of 
mechanical engineering over a very special and difficult problem. 
Take for example a 6in. quick-firing gun of the latest naval pattern. 
The gun weighs about seven tons, fires about 1001b. projectiles 
with a muzzle velocity of nearly 2800ft. per second, and an energy 








of 5370 foot-tons, corresponding toa ee of 22in. of wrought 
iron. Its breech mechanism is so devised that four or five aimed 
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shots can be fired per minute. Its mounting is so arranged that 
the gun can be easily trained, elevated, or depressed by one man. 
The great energy of recoil is perfectly controlled, and the crew 
numbers only four or five men. Ifsuch a gun is compared with the 
sixty-eight-pounder smooth-bore muzzle loader, mounted on a 
wood truck iage with rude arrangements for elevating, and 
still ruder for training and controlling recoil, one has a strikio 

illustration of the progress made in forty years with hand-work 


guns. 

When one passes to heavier guns worked by mechanical power a 

still greater contrast +: yom The 110-ton gun of 16}in. calibre 
has charges of 960 1b. of powder and 1800 1b. projectiles. Fired 
with a velocity of 2100ft. per second, the projectiles have an 
energy of 54,000 foot-tons with an estimated penetration of 37in. 
of wrought iron. Obviously manual power alone was unequal to 
working such guns. The mechanical engineer has devised suitable 
machinery which enables pairs of guns, mounted in a thickly- 
armoured turret, to be loaded, trained, elevated, and depressed 
with ease and comparative rapidity under the guidance of a few 
men. Mr. George Rendel was one of the first, as well as one of 
the most successful, workers in the design of mechanical appliances 
for working heavy guns by hydraulic power. Messrs. Armstrong 
have from the first taken a leading position in this class of work. 
Messrs. Whitworth, and, in more recent times, Messrs, Vickers, 
have also undertaken it on a large scale. Hydraulic power finds 
most favour in the Royal Navy. Abroad electrical power is now 
extensively used. Pneumatic power kas been employed in a few 
cases, 
Improvements in gun design and in explosives have resulted in 
an increased ratio of power to weight in the latest types of guns. 
As a result inthe latest completed battleships, guns of 12in. calibre, 
weighing 46 tons, firing 850 lb. projectiles, with muzzle velocities of 
about 2400ft. per second, and energies of 33,000 foot-tons, have 
been used instead of the 67-ton and 110-ton guns of earlier 
date. These reduced weights of charges and projectiles are more 
easily handled ; and this fact, together with certain changes in the 
system of mounting, have enabled many of the operations of 
loading and working the guns to be performed by manual power 
as well as by hydraulic power. This duplication is obviously 
advantageous, and reduces greatly the risk of heavy guns being 
put out of action. There was a time when a return to guns of 
still smaller dimensions, capable of being worked exclusively by 
hand power, was strongly advocated. It was urged that it was 
unwise to depend at all on mechanical power because it might fail 
at a critical moment. Such arguments are now but little heard. 
Experience does not demonstrate that any serious risk of ‘‘ break- 
down” need be feared in mechanical appliances. Moreover the 
advocates of manual power overlooked the fact that, supposing 
that system had been adopted, there must still remain in all 
modern mountings and breech mechanisms many comparatively 
delicate , perhaps more liable to injury or derangement than 
the appliances which were condemned. 

Steady improvement has been made in heavy gun mountings 
and in rapidity of fire. For example, with 12in. guns from two 
and a-half to three minutes were formerly considered to be a 
reasonable interval between successive rounds ; now that interval 
has been brought below one minute, when pairs of guns are loaded 
and fired. Loading has also been made possible with the guns in 
any position ; whereas formerly the guns were brought to fixed 
hoists, and to a definite angle of elevation for loading. It is most 
interesting to watch the working of these heavy guns, by means 
of mechanisms controlled by afew men, ll the operations are 
performed with rapidity and precision, from the moment 
projectiles and charges are moved from their stowing positions in 
shell-rooms and magazines situated deep down in the holds, up 
to the time when they are rammed home in the gun, the breech 
closed and the gun made ready for firing. Then one sees the 
captain of the barbette or turret training or changing the elevation 
of the gun up to the instant when he fires by electricity, and the 
huge projectile is discharged. 

Passing from guns to torpedoes, one finds a fresh example of the 
important work done by mechanical engineers. The inventor 
of the automobile torpedo, Mr. Whitehead, is an eminent member 
of the profession. The torpedo itself is a beautiful example of 
mechanical engineering. All the machinery connected with air 
compression and storage, all the arrangements for ejecting above 
or below water, involve skilful mechanical design. Nor is this all. 
From the introduction of the torpedo has sprung the necessity 
for special structural and defensive arrangements in warships ; as 
well as the construction of the swift torpedo flotilla boats, 
destroyers, gunboats and depdt ships, whose performances are not 
merely remarkable, but suggestive of possibilities in regard to 
steam navigation at high speeds. 

The smaller classes of boats using the locomotive torpedo have 
to be carried by warships. They weigh, fully equipped, 18 to 20 
tons ; or about three times as much as the elena ae ordinarily 
dealt with in merchant ships by their own lifting gear. This has 
involved the design of special lifting appliances for warships. 
After long experience in the Royal Navy the most suitable arrange- 
ment has been found to be a strong steel derrick carried by the 
mast, with powerful steam or hydraulic hoists working tackles which 
lift the boats and top the derrick. Winches or capstans are also 
used in some instances for swinging the derricks. Admiralty 
specifications require that the lifting gear shall be capable of 
dealing with a load of about 18 tons lifted by a single wire rope, 
as well as with a load of 9 tons raised 30ft. per minute. In one 
ship, the Vulcan, built as a — dep5t ship and boat carrier, 
instead of derricks two powerful hydraulic cranes are fitted. She 
carries six stee] torpedo boats 60ft. long and of 16 knots speed, 
besides sixteen other boats, some of large size. The total weight 
of these boats is 150 tons, and they are placed 27ft. above water. 
The two cranes and their gear weigh 140 tons; the tops of the 
cranes are 55ft. above water. It required careful designing to 
meet such exceptional conditions satisfactorily and to produce a 
stable and seaworthy ship. She has now been many years on 
service and has a good reputation. 

Besides these ial boat lifting appliances warships commonly 
have special coal hoists, transporters, and other gear for the purpose 
of accelerating the taking of coal on board. Rapidity in coaling 
must be of great importance in time of war, and keen competition 
between ships in the various squadrons as to the rates attained, 
have led to great improvements in details of gear, as well as to 
remarkably rapid coaling becoming the rule in the Royal Navy. 
Recently at Gibraltar the Majestic took on board 1070 tons of coal 
in 6 hours and 10 minutes—a very fine performance. 

All the larger ships in the Royal Navy have engineers’ workshops 
fitted with a considerable number of machine tools, driven by 

wer, and of sufficient size to deal with ordinary repairs, The 

Yulcan is a special vessel in this sense also, as she has an excep- 
tionally well equipped workshop, a small foundry, and a hydraulic 
press for forgings. For repairs of the boats she carries, or for 
those of torpedo boats and destroyers in company, or for certain 
repairs to ships of the fleet to which she is attached, the Vulcan 
has been found most useful. Besides being a floating factory and 
a boat carrier, she has a large torpedo and mining equipment, an 
electrical laboratory, and serves as a school of instruction for 
mining and torpedo work. In addition she is a swift cruiser, with 
a fair armament and well protected. As an armed ship she re- 

resents the fullest application of mechanical appliances afloat. 

er construction was commenced in 1887, Other navies have 
since imitated her. 

Another Vulcan was fitted up as a floating factory to serve 
with the American fleet during the recent war. She was 
originally a merchant steamer, but is said to have proved of 
great service. Naval opinion seems to favour the use of vessels 
of this class with fleets, It is held, moreover, that no modern 
fleet can be considered to be —- unless the fighting ships 
are supplemented by ships specially equipped for distilling and 
— fresh water, or carrying coals, ammunition, and reserve 
storce, 





This rapid review of the intimate and extensive connection 
between mechanical engineering and the building, equipment, 
and —— of ships has much exceeded the limits I desired to 
impose, and I fear will have exhausted the patience of my 
hearers, Even now it is very imperfect and incomplete. 
Enough has been said, however, to place beyond doubt the 
correctness of my preliminary statement that the alliance of 
the shipbuilder and the mechanical engineer has been of 
immense advantage to our great shipping interests. Since the 
maintenance of our supremacy on the sea, in both warships 
and merchant ships, is of vital importance to the Empire, may 
I not venture in conclusion to assert that the members of this 
Institution and of the profession it represents have deserved 
well of their country by aiding its remarkable maritime develop- 
ments, 








WORKMEN’S COMPENSATION CASE. 


April 29th.—Court of Appeal.—Plaintiff, Ann Chambers; de- 
fendants, the Whitehaven Harbour Commissioners. This was an 
appeal from a decision of the Whitehaven County-court. The 
plaintiff was a dependant of a workman who had met his death in 
the employment of the defendants. The deceased used sometimes 
to work on a steam dredger, and at others to go out to sea with the 
dredger hopper, and on the day of the accident had done so as 
usual, He had just withdrawn the bolts and opened the doors at 
the bottom of the _—— so as to deposit the spoil, when a sea 
struck the hopper, and he was thrown into the well and carried 
away with the spoil and drowned. It had been held by the 
County-court that at the time of the accident the deceased was a 
seaman, and the Act did not apply, and it was further held that 
the deceased was not employed at the time of the accident ‘‘ on or 
in or about an engineering work ” within the meaning of Section 7, 
Sub-section 1, of the Act. The Judge accordingly decided that 
the appellant could not recover compensation. By Section 7, Sub- 
section 1, of the Workmen’s Compensation Act, 1897, ‘‘the Act 
shall apply only to employment on or in or about . . 

. engineering work.” By Sub-section 2 ‘‘ engineering work 
means any work of construction or alteration or repair of a rail- 
road, harbour, dock, canal, or sewer, and includes any other work 
for the construction, alteration, or repair of which machinery 
driven by steam, water, or other mechanical power is used.” 

It was contended on behalf of the plaintiff that the steam 
dredging operations were an ‘engineering work” within the 
meaning of Section 7, and the appellant, though at the time of the 
accident in the hopper, was employed on that engineering work. 
The whole of the operations constituted one job, and it was neces- 
sary to take the mud out to sea, otherwise the dredging would 
have done no good. In Section 7 most of the definitions denoted 
locality, such as factory, railway, mine, quarry. But ‘‘ engineer- 
ing work” denoted not locality, but the carrying on of certain 
operations, 

The respondents contended that, even assuming that the work 
carried on by the dredger was an “‘ engineering work” within the 
meaning of Section 7, the deceased man was not killed while em- 
ployed ‘‘on or in or about an engineering work.” Those words 
denoted locality, the place where the engineering works were 
being carried on, that was, on the dredger. The definition of 
‘* engineering work ” in Section 7, Sub-section 2, clearly indicated 
locality. The deceased man was killed a mile and a-half away. 

The Court dismissed the appeal. 

Lorp Justice A, L, SMITH said that in his opinion the judgment 
mn the first ground relied upon by the 
County-court Judge. The deceased man was employed to a cer- 
tain extent on the steam dredger. When a hopper was filled with 
the mud that was raised, it was the duty of two of the men on 
the dredger to go with the hopper a mile and a-half out to sea, and 
to deposit the mud there. In —_— this the deceased man was 
killed. Was he, at the time of the accident, ‘ton or in or 
about an engineering work” within the meaning of Section 7 
of the Act! The words preceding ‘‘engineering work”— 
namely, ‘“‘railways, factory, mine, quarry ’—were obviously 
words of locality. For some time he had doubted whether 
the words ‘‘engineering work” pointed to locality, but ke 
had come to the conclusion that they did, because, as Lord 
Justice Vaughan Williams pointed out, when one looked at 
the definition of ‘“‘ engineering work” in Section 7, Sub-section 2, 
the words of the definition all pointed to locality. Therefore, to 
come within the Act, the deceased man must, at the time of the 
accident, be on or in or about the main locality of the engineering 
work, There were two cases somewhat similar to the present. 
In ‘* Powell v. Brown” (1899, 1 Q.B., 157) a workman in the 
employment of certain factory owners was loading timber on to a 
cart of the factory owners standing in a street close to the entrance 
to the factory and was injured. The County-court Judge held 
that the workman was at the time of the accident employed 
‘about ” the factory, and this Court affirmed his decision, holding 
that the word ‘‘about” included the case of close propinquity to 
the factory. Again, in ‘‘ Lowth v. Ibbotson,” which has already 
been noted in our columns—April 7th, page 347—a carter in the 
employment of millers was injured while delivering sacks of flour 
a mile and a-half from the mill, which was a factory within the 
meaning of the Act. The County-court Judge held that the 
employment was not ‘on or in or about a factory,” and this Court 
upheld him. In the present case the deceased man was not at the 
time of the accident ‘‘on or in or about” the engineering work 
which was carried on in the d: er. He gave no decision upon 
any other question except that the employment was not ‘‘ on or 
in or about” an engineering work at the time of the accident. 

LorpD JusTIcE VAUGHAN WILLIAMS and LorD Justice RoMER 
concurred, 





was right, but not u 








LAUNCHES AND TRIAL TRIPS. 





CLAUDIUS ; built by, Wm. Gray and Co.; to the order of, C. 
Andersen, of Hamburg; dimensions, 350ft., 51ft., 27ft.; to carry, 
6200 deadweight ; engines, triple-expansion, 254in., 404in., 67in., 
by 45in., pressure 170 lb.; constructed by, Central Marine Engine ; 
water ballast, 1700 tons, on Mr. McGlashan’s new system ; trial 
trip, April 20th. 

TULLOCHMOOR, turret steamer ; built by, Doxford and Sons ; to 
the order of, Runciman and Co.; dimensions, 340ft., 45ft. 6in., by 
27ft. 3in.; to carry, 5800 tons ; engines, triple-expansion, 26in., 
42in., 68in., by 42in.; launch, April 25th, 

ENERGY, tug boat; built by, Allsup and Co., Preston; to the 
order of, Preston Corporation; dimensions, 80ft., 17ft., 9ft.; 
engines, compound, 17in., 34in., by 24in., pressure 100 lb.; trial 
trip, April 26th ; 11 miles. 

AIREDALE, first-class cargo vessel ; built by, Wm. Gray and Co., 
Limited ; to the order of, London and Northern Steamship Com- 
pany, Limited ; dimensions, 341ft., 47ft., 24in. 10in.; engines, 
tri amishies, 24in., 38in., 64in. by 42in.; trial trip, April 26th ; 
105 knots, 

WEISSENFELS ; built by, Wigham Richardson and Co.; to the 
order of, Deutsche Dampschiffahrts Gesellschaft ‘‘ Hansa,” of 
Bremen ; dimensions, 370ft., 46ft., 30ft.; engines, quadruple- 
expansion engines ; Yarrow, Schlick, and Tweedy balance system ; 
launch, April 27th. 

Barton, trunk steamer; built by, Ropner and Son; to the 
order of, Webster and Barraclough; dimensions, 330ft., 47ft., 
27ft. by 4in.; to carry, 5750 tons L.S.F.; engines, triple-expan- 
sion, 24in., 40in., 65in., by 42in.; launch, April 27th. 

AMAZONENSE, steel screw steamer; built by, David J. Dunlop 
and Co.; to the order of, R. Singlehurst and Co.; dimensions, 
312ft., 40ft. 9in., 26ft.; to carry, 2500 gross tonnage ; engines, 





triple-expansion, 224in., 37in., 60in., by 45in., press : 
ret ty pril 27th, i ee ea 
ORIFLAMME, petroleum steamer; built by, Armstro : 
worth, and Co,, Limited (Walker); to tis noter of, et . 
MacAndrew; dimensions, 347ft., 45ft., 298. 6in.;’ ig ”,t% 
5500 deadweight ; engines, triple-expansion, 24in., 40in., and 64,2" 
by 48in., pressure 160 1b,; constructed by, Wallsend, Sinn’ 
and Engineering Company, Limited ; launch, April 27th, 7 
INDIA, steel screw steamer ; built by, Sir Raylton Dixon ang Co 
Limited ; to the order of, Austrian Lloyd’s Steam Navigation Com. 
pany ; dimensions, 320ft., 44ft., 23ft, 9in.; to carry, 4600 dead. 
weight; engines, triple-expansion, 25in., 40in., 66in., by 45tt,, 
pressure 160 1b.; constructed by, Sir C, Furness, Westgarth, and 
Co., Limited ; launch, April 28th, , 
NEWHOLM ; built by, C. 8S. Swan and Hunter, Limited ; to the 
order of, J. J. and C. M. Forster; dimensions, 341ft,, 4g¢t, 
26ft. 6in.; to carry, 5500 deadweight ; engines, triple-expansion’ 
24in., 40in., 64in., by 42in., pressure 170 lb.; constructed by 
North-Eastern Marine Engineering Company, Limited ; trial tyj,’ 
April 29th ; 11} knots, » 
Java; built by, Ropner and Son; to the order of, Socicta 
Anonima Ungherese di Armaments, Maritime Oriente of Fiume: 
to carry 6000 tons, L.S.F.; engines, 1250-horse power ; constructed 
by, Blair and Co., Limited ; trial trip, May 3rd. 
ANVERSVILLE, twin-screw mail and passenger steamer ; buil 
Sir Raylton Dixon and Co,, Limited ; to the order of, Eas’ 
Dempster, and Co,, Limited, for the Compagnie Belge Maritime 
du Congo ; dimensions, 383ft., 46ft., 25ft.; to carry, 108 first-clasg 
and 70 second-class ngers ; engines, hg peers twin. 
screws, 2lhin. 35in., 59in. by 42in., pressure 1801b.; constructed 
by, Wallsend Slipway and Engineering Co., Limited ; trial trip, 
May 5th, 14 knots, j 
SCREW STEAMER ; built by, C. S, Swan and Hunter, Limited ; to 
the order of, The Shaw, Savile, and Albion Company, Limited; 
dimensions, 438ft., 54ft. 3in., 32ft. 10in.; engines, triple-expansion, 
32in., 54in., 26in., by 54in., pressure 180 ; constructed by, Central 
Marine Engine Works ; launch, May 8th, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE activity at the engineering and general constructive works js 
leading to a large demand for iron and steel of various descrip- 
tions. Large contracts are under execution at the railway carriage 
and wagon-building firms, the boiler and tank makers are likewise 
busy, and bridge and girder work is also being required to a con. 
siderable extent. The result is that a large demand is experienced 
for engineering sections, and for plates, axles, tires, and 
other similar productions. Over-sea customers who are not able 
to obtain adequate supplies from the United States are also send- 
ing good lines here. Most of the iron and steel masters are 
booked to the close of the quarter, and do not seem anxious about 
securing further supplies, as they are hoping to secure later on even 
better prices than at present. 

North Staffordshire and Nottinghamshire pig iron varies from 
54s, to 60s., according to quality, whilst Northamptonshire forge 
is 54s. to 55s., and Derbyshire and Leicestershire 55s, to 57s, 
Derbyshire No. 1 foundry is 62s, 6d. to 65s, at works. South 
Staffordshire iron is in good demand at 100s. for cold-blast, 73s, 
to 75s. for best hot-air all-mine, and 60s. to 65s. for ordinary, 
Part-mines are also in request at 57s. 6d. to 60s., and cinder forge 
at 50s. to 52s, 6d. The steel makers are complaining of the high 
prices they are having to pay for material, and especially for 
northern hematites. Cumberland hematites are being offered at 
almost fancy prices, best foundry selling at 80s. per ton, delivered 
Midland stations, or an advance of as much as 10s, on the prices 
which were prevalent at the Sevaeing of the year. The pig iron 
producers are complaining of the difficulty of obtaining coke 
supplies, except at almost prohibitive prices. Ordinary Derby- 
shire coke was quoted 16s. to 17s. per ton at the ovens; best ditto, 
24s. to 25s., delivered in the district ; and Durham furnace as high 
as 32s, 6d 

Steel makers are almost unable to cope with the demands that 
are being made upon them. Mild steel bars, girders, and angles 
are quoted £7 5s. to £7 10s., and plates £8 to £8 10s., whilst mild 
steel bars were quoted by merchants £8 10s. For imported 
Bessemer billets and blooms £5 to £5 5s, is asked, and for best 
Siemens ditto £5 5s. to £5 10s. 

With respect to manufactured iron prices keep firm, and there 
is more work under execution than for several years past. The 
common unmarked bar makers this afternoon were declining 
business at anything under the £7 basis, and were asking, for 
poet delivery, from 2s, 6d. to 5s, per ton more than that 

gure. Common unmarked bars of North Staffordshire make, and 
merchant bars, were quoted £7 to £7 5s., but merchant bar iron 
out of merchant stores has n advanced 7s. 6d. per ton, and is 
now quoted £8. With regard to marked bars, the recent advances 
appear to have rather stimulated demand than otherwise, con- 
sumers realising that sellers are in earnest, and desiring to get 
material at once, ‘lest a worse evil befall them.” Ordinary 
marked bars are £8 10s,, as the basis price ; the Earl of Dudley's 

L.W.R.O, brand 12s. 6d. more; and second grade 10s, less than 

the basis price. Galvanised corrugated sheets f.o.b. in Liverpool 

are £12 to £12 10s, For best rivet iron £8 10s, is asked, and 
£6 15s, for gas strip. Staffordshire hoop iron is advanced from 
£7 5s. to £7 10s. for ordinary qualities, and Lancashire and York- 
shire sorts are quoted by agents at an advance of 7s, 6d.; Stafford- 
shire best hoops are £8. Black sheets are quoted £7 7s. 6d. for 
singles, £7 10s. to £7 15s, doubles, and £8 7s. 6d. trebles. ‘ 

The copper market is characterised by a strong tone, and busi- 
ness is smali, consumers “+ off for easier rates. Standard 
cash is quoted £76 12s, 6d. to £76 17s. 6d.; tough, £79 to £79 10s, ; 
best selected, £80 to £80 10s.; strong sheets, £87. 

Satisfactory Admiralty orders for boiler tubes have been secured 
by Tubes, Limited, of Birmingham. They include 1300 weldless 
tubes for re-boilering the Terrible, which formerly used welded 
tubes. Three other warships are also being fitted' with weldless 
tubes supplied by Tubes, Limited. The new royal yacht is also 
being fitted with tubes of the same make. The chairmanship 
of the company vias lately taken by Mr. Arthur Chamberlain. 

A proposal is on foot to construct a new electric tramway about 
six miles in length, on the overhead er from Birming- 
ham to Sutton Coldfield, at a cost of about £70,000. The pro- 
moters are seven in ber, and include one of the members of 
Parliament for Birmingham. It is proposed, in the course of the 
present month, to apply for powers to the Board of Trade under 
the Light Railways Act, 1896. 

Messrs. John Shaw and Sons, merchants, Wolverhampton, have 
purchased the business of Messrs. Owen and Fendelow. —s 

The dispute among Messrs, Doulton and Co,’s clay-pit miners 
continues, a suggestion to lay the matter before the Dudley and 
District Conciliation Board not having been adopted. 











NOTES FROM LANCASHIRE 
(From our own Correspondents.) 


Manchester.—The continued fluctuations in warrants have stl. 
a very disturbing effect upon business in the iron trade of this 
district ; but the position is undoubtedly strong, and, so far as pg 
iron is concerned, the anticipation in well-informed quarters 
that still higher prices are more than probable, There is =e 
tionah'y a rhortness of supplies in pig iron, local ard distric 
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akers being practically out of the market for some months to 
be rate, beyond supplying the requirements of 
come, at any rate, bey ee RO et 
tomers ; and an important factor in the situation is that large 

CUS jeg still come forward from the Continent which makers are 

inquiries sti : . ra 

altogether unable to entertain, the representative of one firm in 
this district informing me that one the past: week they had been 
lied to decline quoting at all for two inquiries, each of 

20, tons. So fur as the speculative brands of Scotch 

and Middlesbrough are concerned, the market would seem 
to be absolutely under the control of a strong ring of 
operators, who are apparently in a position very largely to 
late prices just as it suits their purpose, whilst Ameri- 

can pig iron is now an altogether nominal factor, as not only have 
the stocks that were held here now been practically cleared off, 
put deliveries are not coming forward on account of contracts 
jaced in the United States. The tendency in the finished iron 

Fede also is steadily upwards, although manufacturers are slow to 
officially advance their list rates. The position in some branches 
of the steel trade is, perhaps, not quite so strong, owing mainly to 
decreasing activity in shipbuilding ; but except that here and 
there plates are to be bought forward at rather lower figures, 

rices are generally well maintained. ' : , 

The reports which come to hand respecting the engineering 
branches of industry show no change in the position, works gene- 
rally being actively engaged—many of them on continuous over- 
time—to complete deliveries of contracts, whilst most firms still 
report new orders offering in excess of those running out. The 
returns issued this month by the engineering trade unions show 
a continued low unemployed list. In the Steam Engine Makers’ 
Society there is only one per cent. of the total membership on 
donation, whilst in the Lancashire district practically ‘clear 
books” is reported. ; . 

A significant feature in connection with the prevailing activity 
throughout all branches of the iron and coal trades is the general 
and rapid development of trade associations throughout the 
various branches of industry. Following upon the recently- 
established Association of Finished Ironmakers, which, amongst 
other precautions introduced for the protection of the interests of 
manufacturers, has adopted certain contract stipulations with the 
object of checking in the future underselling by merchants, 
which has previously been a very sore point with the 
makers, the merchants are now forming themselves into an 
association with the similar object of protecting their particular 
interests, and for dealing with all questions { may arise in 
connection with their branch of trade. The recently-formed 
Lancashire and Cheshire Gas Coal Sales Association, which has 
resulted in the establishing of an advance of 1s, 6d, to 2s. per ton 
over last year’s prices for coal, is now being followed by a 
resuscitation of the General Coal Sa!es Association, established a 
few years back, but which eventually practically collapsed, and 
this new association is now taking in hand the contracts that are 
usually made with merchants, a resolution having been adopted, 
subject to confirmation at a meeting to be held in Manchester to- 
day—Friday—by which the coalowners decline to enter into 
further contracts with merchants at any fixed prices, The object 
of this resolution is, however, not to prevent merchants buying in 
quantities for their forward requirements, but the prices at which 
the coal will be delivered are to be regulated from month to 
month in accordance with current market rates. The Lancashire 
coke makers have also formed an association, the result of which 
has been a general hardening-up in prices, All these various 
movements are, of course, quite feasible and possible in an excep- 
tionally active condition of trade like the present, but their future 
stability will no doubt be very considerably taxed when there is a 
recurrence of depression in the iron and coal trades of this district, 
which, when it does come, is in many quarters predicted as likely 
to be more severe than any that has hitherto been experienced. 

A strong tone all through was the most noticeable feature on 
Tuesday’s Manchester iron market rather than the weight of actual 
business doing. In fact, both buyers and sellers just now are 
extremely cautious about operating, owing to the very unsettled 
condition of the warrant markets, and the consequent uncertainty 
as to the future, and transactions for the most part have been 
limited to the merest hand-to-mouth requirements, whilst prices 
have been scarcely more than nominal, as, on the one hand, there 
has not been much doing to actually test them, and, on the other, 
merchants have not been in a position to quote anything like 
definite rates, whilst makers have had so little to offer that they 
have not cared about quoting at all. Lancashire makers have only 
been selling in small parcels at special prices considerably above 
their list rates, It is very difficult to get any really definite quota- 
tions for either Lincolnshire or Derbyshire iron, makers for the 
most part having little or nothing to offer. Forge qualities, 
especially, are scarcely obtainable at all, and buyers in pressing 
need have been offering considerably above the market rates, as 
much as 55s, 2d, up to 56s. 2d. net cash for Lincolnshire, delivered 
equal to en whilst foundry qualities are not quoted under 
about 56s, 6d. for Lincolnshire, and nominally 59s, to 60s. for 
Derbyshire net delivered Manchester. Middlesbrough foundry has 
been generally quoted at about 63s, 4d. net by rail Manchester, 
and Scotch iron delivered Manchester docks about 67s. 6d. to 68s. 
for Glengarnock and Eglinton, although there have been some 
sellers at under these figures, whilst for American pig iron, of which 
only small parcels are here and there to be picked up, 60s. to 61s, 
net cash is asked, 

In the finished iron trade inquiry is active all round, and although 
there is still no further official upward move in prices, the ten- 
dency is decidedly in that direction. Lancashire makers are not 

uoting under £7 2s, 6d. to £7 5s, for bars, and North Stafford- 
shire makers are declining to book forward at their present list 
basis of £7 5s. delivered here. Sheets remain at £8 5s, to 
£8 7s, 6d.; and hoops, £7 12s, 6d. for random to £7 17s, 6d. for 
special cut lengths, delivered Manchester district, and 2s, 6d. less 
for shipment, Nut and bolt makers report a continued brisk 
demand for all descriptions of goods, but beyond a tendency to 
— up in their prices there is no further alteration in list 
rates, < 








The position in the steel trade shows no material change, No. 3 
foundry hematites remaining at 72s. to 73s., less 24; billets, 
£5 2s, 6d. to £5 5s., net cash ; bars, £7 15s, to £7 17s. 6d.; and 
boiler free £8 1ls. 3d. and £8 12s, 6d. up to £8 15s, in some 
cases, delivered in this district, 

Full time continues to be worked generally at the collieries 
throughout this district, with all the output moving away, and 
Prices firm at full quotations. Notwithstanding some slackeni 
off in requirements for house-fire consumption, which is a natura 
result of the season of the year, the better qualities of round coal 
are still meeting with a ready sale, and it is only in very few cases 
that anything is going down into stock. Common round coals 
continue in active request for steam and forge purposes, and are 
readily maintaining the full prices that have been quoted of late, 
9s. per ton being about an average figure for good ordinary 
descriptions at the pit mouth, 

Although supplies of engine fuel continue rather scarce at most 
of the Lancashire collieries, they are coming in more plentifully 
from outside districts, chiefly Yorkshire and Derbyshire, with the 
result that buyers are much more readily able to cover their re- 
quirements, In fact, in neighbouring manufacturing centres there 
are now fairly plentiful supplies offering, some of the railway 
sidings being filled with loaded wagons, Prices, however, have 


so far not been at all affected, Lancashire collieries having no diffi- 
culty in yy 5 their full rates, averaging 6s. 6d to 6s, 9d. for 
best sorts ; 5s, $d. to 6s, for medium, and 6s, 6d, to 6s, 9d. for best 
sorts at the pit, 


A number of gas coal contracts have been settled during the 
Week, and in all cases collieries have had no difficulty in securi 
the full advance of 1s, 6d. per ton, decided upon by the Gas Coa 

es Association, and insome cases where no advance was got last 
car upon the 1897 rates prices for the ensuing year’s contracts 
‘ave been put up 2s, per ton, So far as prices that have been 





secured can be gathered, they seem to average about 8s, 6d. to 9s, 
for the lower qualities of coal, and about 9s. 6d. up to 10s, in 
some special cases for the better descriptions at the pit. 

For shipment business is only moderate, with prices about as 
last quoted, steam coals delivered Garston docks, or High Level, 
Liverpool, ranging from 9s, 6d. to 10s. per ton. 

The demand for coke is exceedingly active, and for foundry 
qualities local makers are now getting from 21s. for delivery into 
trucks, up to 23s. for local sales at the ovens, whilst ordinary 
furnace cokes are readily fetching 15s. to 16s, per ton at the 
ovens, 

Barrow,—The hematite pig iron market is very steady, and a 
good business is being done, but makers cannot accept all the 
orders that are on offer ; indeed, there is beginning to be shown to 
be a great scarcity of metal. Hence prices are improving every 
day, and makers are now quoting 638s, to 65s. per ton net f.o.b. 
for mixed Bessemer numbers, while warrant sellers, who are 
very firm, are quoting 63s, 44d. net cash, buyers 63s. 4d. Holders 
of stocks could not induced to effect many sales this week. 
Prospects are so good that only needy sellers can be found to 
operate. The stocks in hand have been increased by a small 

rcel of 96 tons only, making the stocks in hand 297,104 tons, or 

1,125 tons increase since the beginning of the year. There are 
43 furnaces in blast, as compared with 41 in the corresponding 
week of last year, 
_ Iron ore is in strong and full request, and orders are overcrowd- 
ing the books of raisers, with the result that a very large tonnage 
of Spanish ore has to be imported ly to enable smelters of 
iron to keep their furnaces in blast. Native ores of good quality 
are quoted at 14s, per ton net at mines, common sorts are at 12s., 
best at 17s., and picked samples for use in Siemens furnaces 
at 21s. per ton. Spanish ores realise 16s, to 17s. per ton, delivered 
at Welsh Coast ports. 

Steel makers are very busily employed in every de ent of 
their works, and orders are still reported to be plentiful as well for 
heavy rails as for steel plates and other sorts of shipbuilding 
material, Prices are still firm, and makers are in the meantime 
very fully sold forward, General descriptions of steel are in brisk 
demand. 

Shipbuilders and marine engineers are very busy indeed, and 
are likely to be so for a considerable time to come on large 
Admiralty orders. Very little commercial work is in hand at 
Barrow. During this week another British and West African 

nger ship was launched from the yard of Vickers, Sons, and 
axim. She is the Bornu, of 4500 tons, and is built to the highest 
class, The w Company has now only two other mercantile 
orders in hand—one the building of a Pacific Steam Navigation 
Company’s liner, and the second a trifling job for the Clan Line. 

Shipping returns from West Coast ports last week show exports 
of pig iron at 9313 tons, and steel at 16,333 tons, as compared with 
11,685 tons of pig iron and 8353 tons of steel in the corresponding 
week of last year; a decrease of 2372 tons of pig iron, and an 
increase of 7985 tons of steel. The total exports for the year are: 
rg iron, 165,001 tons ; and steel, 182,243 tons; being a decrease 
of 12,470 tons of pig iron, and 11,512 tons of steel. 

Coal is brisk in demand, and deliveries are fairly well maintained, 
but prices are high. Coke is still scarce and dear. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

EVERYTHING makes for prosperity in the coalfield; although 
here and there are industrial troubles, which prevent full 
advantage being taken of it by certain coalowners. The pits 

enerally are working every hour that can be put in. All kinds of 
uel are in brisk request, and values are still on the upward grade. 
Even with to house coal, the sudden accession of summer 
weather has made no difference ; every description of coal for 
domestic purposes fetching full rates, and buyers who require 
prompt deliveries having to pay more money. The British coal- 
field, of course, is being assisted by the trouble in Belgium, as a 
good deal of the trade accustomed to go there is now being done 
in this country. Best Silkstones are freely saleable at 10s. 6d. to 
lls. 6d. per ton ; ordinary, from 8s, 3d. per ton; Barnsley house, 
9s. 6d. to 10s. 6d. per ton ; and seconds, from 8s. 3d. per ton. In 
steam coal Barnsley hards in the better qualities fetch Tos. per ton ; 
and in secondary sorts, 7s. 9d. to 8s, per ton at the pits. Though 
gas coal, as is usual at this time of the year, is in 
less request, values are fully maintained, and owners ought 
to have little difficulty in obtaining more money on future 
contracts. For engine fuel the brisk manufacturing trade sustains 
requirements at a high level, while heavy weights of small fuel are 
being used for coking. Nuts are from 6s, 9d. to 7s. 9d. per ton, 
screened slack from 5s. 6d. per ton, pit slack from 3s. 6d. per ton. 
Coke is regularly sold at 13s, to 14s. per ton, ordinary from 11s. to 
12s. per ton. The demand being in excess of supply, trade is likely 
to continue in the same ——7 condition. 

The weight of coal taken to Hull from Yorkshire and Derbyshire 
last month was 257,072 tons, being 1104 tons less than was sent 
in March, and only 4016 tons more than was sent in April of last 
a For the four completed months of the year the weight was 
16,416 tons, as compared with 824,848 tons sent in the similar 
period of 1898, While there is thus an increase of only 14 per 
cent, on the month, the increase on the year was 11 per cent. 
The exports to foreign countries bring out very different results, 
there having been sent last month 104,010 tons, as com with 
88,795 tons in the corresponding month of last year, an increase of 
7°24 per cent.; the exports for the four months having been 
351,344 tons, against 256,934 tons in the first four months of last 
year. This very large increase, equal to 36°74 per cent., is mainly 
accounted for by the extreme business done during March, there 
having been an exceptional call on stocks in April to meet the 
foreign demand. Recent advances in prices have thus been 
promptly justified. 

The foreign trade in unwrought steel during April shows a 
distinct advance, the value exported being £239,147, against 
£221,277 for April of 1898, For the four completed months of the 
year the value was £903,534, as compared with £882,493 for the 
similar period of 1898. The increasing markets have been Sweden 
and Norway, Denmark, Germany, France, and Australasia. The 
German increase is abnormal, from £117,472 to £197,390. The 
decreasing markets are Russia, Holland, United States of America, 
and Canada. Cutlery shows an improvement both on the month 
and four months, The value for the month is £47,231, against 
£38,837 for April, 1898, and for the four months £180,901, against 
£164,178. These figures, however, cannot be set down as satis- 
factory, considering the enormous consumption of the world in 
cutlery. Hardware, which is now separately tabulated, was 
exported last month to the value of £125,155, inst £119,003, 
and for the four months to the value of £489,398, as compared 
with £474,046. It is noteworthy that of our colonies, Australasia 
continues to keep first — both in cutlery and hardware, while 
the United States of America, in spite of the abnormal tariff, 
shows a distinct increase, and is our largest foreign customer. 
The demand for hardware, however, which reached £70,709 in the 
first four months of 1897, dropped in the corresponding period of 
1899 to £9491, 

The heavy industries continue to be fully employed in all the 
military, marine, and railway material departments. Boiler- 
makers are — full of work. Prices of pig iron remain 
as last week, with a brisk demand on all local firms, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
As the '‘gamble” is still proceeding in the warrant market, 
with no indication that it is nearing its termination, the general 








iron market continues unsettled, and the good influences of the 
remarkable shipments, the declining stocks both in makers’ hands 
and in the public warrant stores, and the undoubted scarcity of 
iron, are quite counteracted by the operations of people who have 
no real connection with the industry, but who simply use warrants 
as a medium for their speculations, The ordinary trade is un- 
doubtedly satisfactory, and if the speculative movement were at 
an end a very large business would be done. At present, however, 
legitimate business is held over as much as possible, and only iron 
that is urgently needed is bought. Makers are still well off for 
contracts, and are independent of the market, so that there is very 
little —— among them ; and it is believed by many that if 
the speculation were at an end the value of iron would settle down 
in the neighbourhood of the figures now ruling. It is not very 
likely that they would go back to the figures that ruled prior to 
the setting in of the current movement in warrants, because the 
cost of production has increased, coke, wages, and railway rates 
having gone up, the first named very considerably. 

This week business has been done in No. 3 Cleveland G.M.B. 
— chiefly between 54s. 6d. and 55s. per ton for prompt f.o.b. 
delivery, and there have not been the violent fluctuations that 
have affected the warrant market, Cleveland warrants since my 
last report having been as low as 52s, 9d. cash, and as high as 
55s. 1d. It may be noted that Cleveland warrants have not fluctu- 
ated to the same extent as Scotch, but it is the latter in which the 
operations of the speculators are being carried on, and they have 
raised the prices until Scotch warrants are relatively corsiderabl 
dearer than Cleveland. In the ordinary course of trade Scotc’ 
warrants are no more than about 4s, per ton dearer than Cleve- 
land, and a few months ago they were only 2s. 6d. dearer, now 
they are between 8s. and 8s. 6d. dearer, What is still more 
anomalous is that hematite warrants, which usually are between 
6s. and 7s. dearer than Scotch, are now being sold at the same 
price. This disorganisation of prices tends to restrict business, 
and purchasers are confined to odd lots only, no one being willing 
to — out orders for forward delivery. 

t is stated on good authority that the makers of Cleveland pig 
iron have not derived any appreciable benefit from the higher 
rices of the last few weeks, and they have ou their books very 
ew orders which have been taken at anything above 50s. for No. 3, 
in fact 48s, 6d. will be nearer the figure at which most of the iron 
now being delivered was sold. at has been obtained above 
that has been for small odd lots. The prices of the lower qualities 
of Cleveland pig iron are bnew gms nominal, there being scarcely 
any available for sale ; indeed, these qualities are so scarce, and 
there is so little made, that it will be difficult for some makers to 
execute all the orders they have undertaken. No. 4 foundry is 
quoted at 54s., and grey forge at 53s.,and as for mottled and 
white they are practically unobtainable, and they are omitted 
from the price lists. No. 1 Cleveland pig iron is firm at 56s. 6d. 

For hematite pig iron a rather better inquiry is reported, but 
there is not much buying, quotati being idered too high. 
Makers, however, are in no hurry to sell, and keep their prices 
about as high as those of warrants. Mixed numbers of Fast Coast 
hematite Pig iron are not under 64s, = ton, and some firms are 
quoting and realising more ; indeed, hematite forge has been sold 
as high as 64s, 2d. For Rubio ore the price is 15s. 6d. per ton, 
delivered at the wharves in this district, and merchants are 
adhering to it more firmly than last week, as freights are stiffer. 

The exports of pig iron from the Cleveland district this month 
are remarkably good ; in fact, they are brisker than has ever before 
been known, beating even the quantity reported during that ex- 
ceptional year 1897, Furthermore, they are expected to centinue 
very heavy, this being indicated by the ae number of steamers 
already chartered, and by the numerous orders on the books for 
delivery to continental consumers within the next few weeks. The 
tonnage sent to Germany is extraordinarily large, exceeding the 
quantity reported for last month, which was the heaviest ever re- 
corded in any month. Now that the port of Cronstadt is open 
deliveries to Russia will considerably increase. This month 48,943 
tons of pig iron have been — from the Cleveland district, 
as compared with 37,013 tons last month, and 32,959 tons in May, 
1898, to 10th. The large shipments and the scarcity of iron in 
makers’ hands necessitate withdrawals of pig iron from the public 
stores. On the 10th Messrs. Connal and Co. held 145,659 tons of 
Cleveland pig iron—decrease for month 4236 tons ; and 25,003 tons 
of hematite pig iron—decrease for month 1467 tons. 

The demand for manufactured iron and steel is fair, and in 
several branches prices have been advanced, not so much because 
of any increase in demand as because of the heavier cost of pro- 
duction. Pig iron and fuel have both risen in price more quickly 
than the manufactured article. Bars and sheets have been raised 
this week by 5s. per ton, and iron ship angles 2s, 6d., yet they are 
still cheaper than the rates charged in other districts. Common 
iron bars are at £6 12s. 6d. per ton ; best bars, £7 2s. 6d.; double 
best, £8 2s. 6d.; steel sheets, singles, £8 10s.; steel sheets, doubles, 
£8 15s.; iron sheets, singles, £7 10s.; iron sheets, doubles, £7 15s. ; 
and iron ship angles, £6 10s., all less 24 per cent. f.o.t. Other 
prices are practically the same as ruled last week, though further 
advances are expected to be made. Makers of heavy steel rails 
adhere very firmly to £5 2s. 6d. per ton net at works, as they are 
again well supplied with orders. 

The death took place on Saturday of one of the leading Cleve- 
land ironmasters, Mr. William Hanson, the managing director of 
Sir B. Samuelson and Co., Limited, Newport Ironworks, Middles- 
brough. Mr. Hanson was held in high esteem both in business 
and private circles, and was a most considerate employer. He 
was, indeed, a man of whom all —_ well, Mr, Hanson, who was 
born in 1837, was a native of Staindrop, was educated at the 
Quaker School at York, and commenced his business career in the 
colliery offices of Messrs. J. and J. W. Pease, at Darlington, where 
he was employed for a considerable number of years. In 1864 he 
was appointed manager of Messrs, B. Samuelson and Co.’s New- 
port Pasewdin Middlesbrough, then just established ; indeed, he 
commenced his duties there on the very day when the first furnace 
was first tapped. In 1872 he was taken into partnership, and 
when the firm was converted into a private limited liability con- 
cern in 1887, he was appointed managing director. He was also a 
director of the Noi Brancepeth Colliery Company; Messrs, 
Sadler and Co., Chemical Works, Middlesbrough ; Messrs. Wilsons, 
Spence, and Co., Bishopby Limestone Quarries ; and was likewise 
connected with the shipping interest. For many years he has been 
a member of the Tees Conservancy Commission, and was the chair- 
man of the Graving Dock Committee. 

A presentation was made on Saturday at Saltburn to Mr. James 
Colley on his retirement from active service. He was one of the 
oldest drivers on the North-Eastern Railway, and in his early days 
he fired on Ne. 1 engine, which is now on a pedestal in Darlington 
Station. It is calculated that he has travelled on the footplate over 
1,500,000 miles. He drove the first passenger train on the line 
from Kirkby Stephen to Penrith, and was present at the openings 
of the Middlesbrough and Redcar, Middlesbrough and Guisbrough, 
Darlington and Barnard Castle, and Barnard Castle and Tebay 
lines. 

The steam coal market is easier, there is not the pressure to 
buy that has been reported for the last few weeks, and the high 

rices appear to be keeping consumers back. For best steam coal, 
2s. 6d. per ton f.o.b. has been accepted, but sellers generally 
quote 13s,; and steam smalls have dropped to 7s. Belgian con- 
sumers are buying Durham coal for delivery a considerable dis- 
tance ahead, for twelve months in some cases, and coalowners on 
this side cannot well account for this action, as the strike is not 
expected to last much longer. Gas coals are firm at 9s, to 93. 6d.; 
olhe coal, at 9s. 6d.; and unscreened bunkers, at 9s. to 9s, 3d. 

r ton f.o.b. Coke is very scarce, and as much as 25s, per ton 

.o.b, has been quoted for foundry coke, while 20s. has been 

asked and paid for blast furnace coke delivered on Teesside, but 
18s, 6d. will be nearer the mark for the average coke, The Dur- 
ham coalowners have given the deputies an advance of 2d, per 
day. re 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been considerably less strength in the pig iron mar- 
ket this week. Prices were inclined to give way early in the 
week, and the sales made, which now and then were considerable, 
had a weakening tendency. At the same time, when buyers came 
in, it was — that the market was not altogether without 
buoyancy. usiness has been done in Scotch warrants from 
63s. 64d. to 62s. 8d. cash, and from 63s. 9d. to 62s, 10d. one month. 
The business in Cleveland warrants has been rather limited, prices 
ranging from 55s. 2d. to 54s. 4d. cash, and 55s, 5d. to 44s. 44d. 


railway. The display of anthracite coal was particularly good 
as regards Sets and quantity. Glynncath, for Aberpergym 
sidings, Neath,' presented the same features of large output and 
delayed despatch. Swansea last week again despatched nearly 
10, tons patent fuel. Prices remain. April totals are now 
completed, and I find that results are not so satisfactory as for 
March, The aggregate coal shipments from Cardiff, Newport, Swan- 
sea, and Llanelly came only to 1,850,709 tons, compared with 2, 103,339 
tons exported in March. The falling off, by competent critics of 
the situation, is ascribed to the Easter holidays, n this point 
May totals will perhaps tell amore favourable tale. It must also be 
noticed that in iron and steel, coke, and patent fuel, there was 
also a decli So far, during the year, Cardiff has despatched 





one month. In Cumberland hematite warrants the tr t 
have been from 63s. 7d. to 62s. 9d. cash, and 63s. 10d. to 62s, 11d. 
one month. The likelihood is that prices will continue to exhibit 
marked fluctuations for some time. 

The output is fully maintained, there being 83 furnaces in blast 
in Scotland, compared with 80 at this time last year. Of the 
total 42 are producing hematite, 35 ordinary, and six basic iron. 

The stocks of pig iron in the Glasgow warrant stores have been 
decreasing, but not to a very large extent. In fact, it issomewhat 
remarkable, in view of the activity of trade generally, that larger 
withdrawals from the stores have not taken place. The week’s 
reduction amounted to 787 tons, and the total decrease in the 
stocks since the ee sry the year is 11,305 tons, leaving the 
quantity in store about 305,000 tons, 

There is a steady business in Scotch hematite pig iron, of which 
at present there is a large consumption. The price quoted by 
merchants for this class of iron is Bis. 6d. per ton, delivered in 
railway wagons at the steel works. 

The prices of Scotch makers’ pig iron are as follows :—Govan, 
at Glasgow, No. 1, 65s. 6d.; No. 3, 63s. 6d.; Monkland, Carnbroe, 
and Wishaw, Nos. 1, 67s.; Nos, 3, 63s. 6d.; Coltness, Summerlee, 
and Gartsberrie, Nos. 1, 70s.; Nos, 3, 65s.; Glengarnock at Ar- 
drossan, No. 1, 66s.; No. 3, 62s.; Eglinton at Ardrossan or Troon, 
and +r at Ayr, Nos. 1, 65s.; Nos. 3, 62s.; Shotts at 
Leith, No. 1, 69s.; No. 3, 65s. per ton. . 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 4645 tons, compared with in the correspond- 
a There has been shipped to Canada 290 tons, Germany 
1097, India 16, Australia 75, France 230, Russia 500, Belgium 20, 
other countries 520; the coastwise shipments being 1897, compared 
with 1552 in the corresponding week of last year. The total ship- 
ments for the year to date are 90,783 tons, compared with 90,7 
in the corresponding period of last year, and the home and foreign 
deliveries cf the two periods are almost identical. It is a rather 
unusual thing to have something like a boom in pig iron with 
the shipments at the same time showing no increase whatever ; of 
course, the consumption of raw iron at home is on an extensive 
scale, and this makes up to a considerable extent for the backward 
condition of the shipping branch of the trade, 

In the finished iron and steel branches business keeps very active, 
and while better rates are offering for some classes of material, the 
makers are not very much inclined to force business. The great 
advance in pigiron has proved a source of much embarrassment, 
because it is difficult to obtain prices of the manufactured article 
sufficiently good to admit of contracts being accepted for future 
delivery. In a great many branches of the iron trade the orders 
in hand are very good. The demand for shipbuilding material has 
been aw better, but this important source of business has 
recently been in a rather backward state. Good orders have been 
in course of execution, but the new work coming forward has been 
rather scarce, 

The coal trade is scarcely so firm. While the volume of business 
has not diminished, the heavy supplies have rendered the market 
a little easier. The shipments have been a good average, amount- 
ing in the te from the Scottish ports to 193,218 tons, com- 

with 191,384 in the preceding week. There are fair orders 
in the market for export, but shippers state that there is a want 
of prompt steamers at the moment, and this has some effect in 
arresting business. The home consumption is very good, very 
—_ quantities of coal being wanted for manufacturing purposes, 
and there is so far not much falling off in the household demand. 
Main coal is quoted, f.o.b. at Glasgow, 9s.; splint, 9s. 6d. to 9s, 9d.; 
ell, 10s.; steam, 10s. 3d. to 10s. 6d. per ton. 

The colliers are working steadily all over the mining districts. 
The question of wages does not affect the trade, the present rates 
having been arranged by mutual agreement to continue until 
August ist. Before that time it is hoped that a regular arbitra- 
tion and conciliation board wil] have co established to settle 
questions between employers and workmen. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


PROSPERITY in coal is prompting considerable enterprise. I hear 
that two new pits are projected at the Derry, and that the 
Dowlais Company will shortly carry out a connection between 
Brithdir and their Vochriw pits, which is expected to win a gcod 
average. Their new pit at Abercynon is now turning out 1000 
tons daily of coal, which stands amongst the best steam brands, 
Progress is being made in ‘‘ opening out” which will necessitate a 
large addition to number of men employed. I note in several of 
the old coal districts, where pits were worked by the pillar and 
stall system, that it is being found profitable to re-open and work 
out pillars, In some cases these were l0ft. thick, and it is esti- 
mated that quite as much coal was left in as was taken out. 

The course adopted in America of resorting to the old puddling 
process, and, to an extent, working iron instead of steel, is, I have 
reason to know, being under consideration in some _—_ of Wales, 
where an exceptionally good brand of the old Welsh ironstone 
exists in great quantities. The use of this in cold-blast furnaces 
would yield a superior malleable iron, which some believe would be 
superior for structural work to steel. Blaenavon, which kept a 
cold-blast furnace going Jong after a general discontinuance, has 
used thousands of tons of this class of ironstone. One difficulty, 
suggested in the Glamorgan coalfield, is the cost of re-opening pits 
which have been long closed, where coal and mine were worked ; 
and another, that the old class of miner is extinct. 

The prosperity in coal has told in a marked manner upon the 
shipping industry. Coalowners desirous of adding to their fleet 
are met with greatly increased estimates, or—and this latter con- 
dition is of more frequent occurrence—a total inability to give 
tender ; “full up for the year” is constantly given. This applies to 
the Clyde and other great shipbuilding centres, This week there 
were no striking features to record in connection with the coal 
trade at Cardiff. *Change has been well attended, and plenty of 
animation visible, but the demand for steam has not been great, 
and a slight weakness was noticeable in prices. Future deliveries 
were, however, quoted firmly. House coal is quietly sliding into 
its old summer groove, Latest prices are as follows :—Best steam, 
13s. to 13s. 6d.; best seconds, 12s. to 12s. 3d.; seconds, 11s, 6d. 
tolls. 9d.; dry, 11s. to 11s, 6d.; special smalls, 8s. 3d. to 8s. 6d.; 
best, 7s. to 7s. 3d.; seconds, 6s, 6a. to 6s. 9d.; best Monmouth- 
shire for shipment at Cardiff, semi-bituminous, lls. to 11s. 6d.; 
seconds, 10s. to 10s. 6d.; best house coal, 13s. to 14s.; No. 3, 
Rhondda, 12s. 6d. to 13s.; brush, 11s.; small, 9s, 3d. to 9s. 6d.; 
wt —— 93. 9d. to 10s, 3d.; through, 8s, 6d, to 8s, 9d.; 
small, 7s. 

Patent fuel, 13s. 9d. to 14s. Coke, furnace, 16s, to 16s, 6d.; 
foundry, 19s, to 20s. For coke the demand is well sustained. I 
have noticed at leading works this week, where a local 
make is turned out, considerable receipts from Rbondda and 
Monmouthshire districts. Swansea coal prices are firm, but the 
harbour suffered Jast week from short arrivals of tonnage, and the 
total shipment was confined to less than 35,000 tons, jis week 


5,694,258 tons of coal, 13,619 tons of steel, 20,685 tons of coke, and 
143,660 tons of patent fuel. Swansea: 764,517 tons of coal, 3715 
iron and steel, 8804 coke, and 165,883 patent fuel. Newport 
follows Cardiff with 1,331,812 tons coal, 4122 iron and steel, 3826 
coke, and 165,883 patent fuel. 

Tin-plate shipments for April are worthy of analysis. During 
the month Russia took 913 tons, as inst 6144 tons for April, 
1898 ; Norway, 45 tons, as against nil ; Denmark, 908 tons, against 
ni]; Germany, 2173 tons, inst 769 tons; Holland, 1610 tons, 
against 95 tons ; Belgium, 732 tons, against nil ; France, 1179 tons 
against 930 tons ; Portugal, 861 tons, against 263 tons ; Italy, 678 
tons, against 1270 tons; Austria, 279 tons, against 438 tons; 
Greece, nil, against 5 tons ; Eastern ports, nil, against 1705 tons ; 
United States, 2680 tons, against tons ; total, 12,058 tons, 
against 13,917 tons. 

There has been a great increase of tin-plates in stock, owing to 
the large number reserved from works last week—62,796 boxes. 
Shipments only amounted to 39,520 boxes, owing to delay in 
arrival of tonnage, so that present stocks consist of 249,488 boxes, 
This will be rectified to all appearance this week, numerous vessels 
being due to load for Odessa, Batoum, and St. Petersburg, New 
York, Galatz, and Braila, Denmark, Genoa, Antwerp, Rotterdam, 
&c. Prospects continue hopeful. The combination forming 
amongst the plate owners is now solidifying, and a conciliation 
board is to’ be established. The Morriston and Midland finishing 
departments were re-started ast week. Cwmfelin mills, eleven in 
—* are being worked busily, Briton Ferry mills are in full 
work, 

I regret to announce the death of Mr. E, C. Nettell, manager of 
Messrs. Vivian’s Spelter Works, Swansea. 

The rivalry between Welsh and Northern ironmasters continues 
keen. Last week a cargo of 341 tons steel rails came in to Swansea 
for the Upper Forest Company. 

Welsh ironmasters are fully occupied, and in all directions the 
greatest activity is visible. The steel trade is everywhere brisk. 
At Wright and Butler’s, Landore, the smelting furnaces are again 
in full drive, and a full complement working at Upper Forest and 
Duffryn Works; Pontardawe and Cwmfelin are turning out a good 
supply of ingots, and most of the bar mills are busy. 

e great Bessemer works are also in active drive. The railway 
extensions in Rhodesia by the Africa Chartered Company promise 
well. for Ebbw and Dowlais, These orders for rails and sleepers, in 
combination with large orders in hand, promise a continuance of 
work for a long time to come. 

Welsh steel for ship plates is in good demand, and it is note- 
worthy that a fine example was on view this week at Pembroke by 
the launch of the new royal yacht Albert and Victoria. The 
plates, I have previously noted, were made by the Dowlais Com- 
pany at their Cardiff and old works. 

In several works merchant bar is in strong make, and the 
quality of iron good. Cardiff figures for iron ore remain at 
13s, 3d. to 13s. 6d. Tafna, and 14s, 3d. to 14s, 6d. Rubio. On 
‘Change, Swansea, this week a good tone in iron, steel, and tin- 

late prevailed. Market advancing, and quotations withheld. 
ndon quotations cited as follows:—Scotch pig, 62s. 104d.; 
later, 63s, 5d.; and last, 63s. 8d., one month. Cleveland, 54s. 74d.; 
hematite, 63s. 44d. Tin hard and copper firm. Tin-plates, 
Swansea, 12s. f.o.b. for 1.C. Tin, £116 17s. 6d. Pitwood, Cardiff, 
14s. 6d. f.0.b. 

Last week there was an important function at Swansea, the 
opening ceremony of the new graving dock, constructed by Mr. J. 
P. Nott, contractor, from the design of Mr. C. R. Walker, M.I.C.E. 
The land for the dock was sec by the late Mr. T, A. Walker, 
when he constructed the Prince of Wales Dock. The length of the 
new dock is 455ft., width 116ft. between copings, entrance 60ft. 
Depth of water on sill 15ft. at neap, and 23ft. spring tides, It is 
the largest dock in Swansea, and will accommodate two ships at the 
same time. 


thrown out, and has caused a good deal of feeling at Llanelly. 
This is, I believe, the fourth time of rejection. On the side 
of the promoters valuable evidence was given by Professor 
Galloway, Sir Wm. Clayton, and others; and Sir Alex. Rendel, 
engineer of the dock, testified to the great advantage that 
would result to the dock by the construction of the line. Professor 
Galloway stated that there were 33,000 million tons of coal in the 


South Wales coalfield, the angel portion of which was in the 
western . Coal was thickest in the region just north of Swan- 
sea and Llanelly. His experience showed that the construction 


—— railways tended towards the development of the coal 
industry. 

On behalf of the Great Western Railway, in opposition, leading 
coalowners were called to testify to the poorness of the district 
from an agricultural and coalowners’ point of view, and in support 
the contention that the Great Western Railway was quite sufficient 
to serve the district. 

At the last ct of the Llanelly Harbour Commissioners indig- 
pation was expr at the rejection by the Lords’ Committee, 
but the Chairman advised reticence, as such comments would not 
help them when they next went before Parliament. 

Another record loading must be noticed at the Bute Docks. 
The steamship Lady Lewis, 2950 tons register, arrived at Cardiff 
on Friday taking on a cargo of 4179 tons coal, and 594 tons 
bunkers, in the net loading time of ten hours. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


CONSUMPTION in all branches of the iron industry has been 
further increasing on the week, the raw and the malleable iron 
department being particularly animated, and if demand increases 
in summer, as it is almost sure to do, some branches of the finished 
iron industry will have to stop for a while, because the rolling mills 
cannot supply all they require. 

Consumers, therefore, are most anxious to provide themselves 
amply and as quickly as Bg cages. and many finished iron works 
=, reported to have tried to secure their total requirements for 
1 


The production of the blast furnace works goes into immediate 
consumption, and for new sales the terms of delivery are eight to 
ten weeks, makers refusing to bind themselves with regard to 
prices, as advances are likely to take place in summer. In Silesia 
merchant iron, plates, and wire nails, are in very large demand, and 
this has led to an advance of M. 10 to 15 p.t. for bars, which con- 
sumers will not hesitate to pay, as the mills have been rather 
inclined to show reserve with regard to new sales unless higher 
prices were given. Silesian export to Poland and Russia has been 
very satisfactory during me acer weeks, 

A strike is on at the de Wendel ironworks near Saarbriicken ; 
the men demanding higher wages and less work. 

There has again been a slight improvement in the demand _ for 
girders, rails, and structural material in Austria-Hungary. Bars 
are still a trifle quiet, but less neglected than formerly ; and the 





promises better, though I noticed personally early in the week 
that the sidings in several places were crowded both for ship and 





machine and wagon shops are well occupied on the whole, There 


Llanelly Harbour and Pontardulais Railway Bill has again been} 


Ls 


is, however, much room for improvement in the hardware business, 
Quotations, as a rule, show a fair stiffnese, 

Engine fuel, and especially coke, have lately been in improvi 
request in Austria-Hungary ; brown coal, too, sells briskly hie 
ments during the first two weeks of April being 61 370 ¢ 
Deliveries in the Bohemian brown coal district, during the first 
quarter of present year, were 304,378 wagons, against 305,600 
wagons in the correspondi riod the year before. ’ 

e colliers’ strike in Belgium has strongly influenced the iron 
industry. The rolling mills of the companies Providence, Alliancg 
et Bonnehill, in Marchienne, have stopped working altogether 
owing to want of coal, and have dismissed alltheir men. The roll. 
ing mills Moucheret, in Acoz, have likewise dismissed 200 men, 
Marais 400, the Champeau works 100, and the steel works Mar. 
chienne 155 men. e rolling mills Waret is also reported to 
have suspended operations, 

The coal trade has come to a standstill in Belgium. In the 
Borinage the number of strikers was 10,950 on the 5th inst., which 
was about 780 less than the day before. In the District du Centre 
8890 men are on strike, and in the Charleroi district the number of 
strikers was 20,700 on the 5th inst. In Charleroi the houses of 
two colliers, that had not joined the strike, were considerably 
damaged by dynamite, Several ore-smelting houses have been 
compelled to restrict their production, while others have entirely 
stopped working in consequence of want of coal. 

nereasing firmness is reported from the French iron market: 
but even here the Belgian colliers’ strike is disagreeably felt, and 
causes considerable inconvenience to the ironworks that used to 
get a large lot of coal from Belgi In a ber of instances 
work had to be suspended ; and the question now is, whether the 
works will be able to secure a sufficient quantity of coke to keep 
their furnaces damped down. Stocks in pig iron show a steady 
decrease, although shipments have been comparatively small of 
late. In billets, as well as in blooms and ingots, stocks have 
dwindled down to nothing. Advances in price which have been 
resolved ky se by the mills may be regarded as a symptom of 
increasing health and animation in the iron trade. Merchant bars 
rose on 200f. p.t., girders on 210f., and in the Departement Nord 
the basis price for plates has been fixed on 235f. and 240f. p.t, 
The Aciéries de Frignac have recently booked orders for 19,000 t, 
steel rails at 170f. p.t. 

Considerable animation prevails on the French coal market, the 
collieries sending as much coal to Belgium as they can spare ; but 
as on consumption is very strong, these exports are naturally 
not heavy. 

From the Swedish iron market very favourable accounts come 
in, and the advances in quotations for most sorts of iron speak 
well for the firmness in the iron and steel trade. The past quarter 
has been a period of healthy activity in all departments, and con. 
sumers have willingly agreed to pay M. 15 p.t. more for pig iron 
than they did some months ago. For Bessemer and Martin steel 
advances of M. 15 to M. 20 p.t. have been fixed. 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in fair demand, there being a rather better supply 
of tonnage. House coal still keeps quiet. Steel and iron continue 
to be well employed, and prices firm. Tin and copper remain 
about same price as last week. Exports for week ending May 6th 
were:—Coal: Foreign, 53,805 tons ; coastwise, 20,605 tons; rails, 
917 tons; and patent fuel, 200 tons. Imports for week ending 
May 9th were:—Iron ore, 9475 tons ; pitwood, 3995 loads; scrap, 
135 tons ; manganese, 2900 tons ; cement, 765 tons ; phosphates, 
310 tons ; steel plates, 1353 tons. 

Coal: Best steam, 11s, 3d.; seconds, 10s. 3d.; house coal, best, 
12s, 6d.; dock screenings, 8s. to 8s. 3d.; colliery small, 7s. to 
7s. 3d.; smiths’ coal, 8s. Pig Iron: Scotch warrants, 63s.; hema- 
tite warrants, 62s, 11d. f.o.b. Cumberland ; Middlesbrough, No. 3, 
54s. 6d. prompt. Iron ore: Rubio, 14s, 6d. to 15s.; Tafna, 13s. 6d, 
to 13s. 9d. Steel: Rails, heavy sections, £5 to £5 2s. 6d.; light 
ditto, £5 10s. to £6 f.0.b.; mer steel tin-plate bars, £4 17s. 6d. 
to £5; Siemens steel tin-plate bars, £4 17s. 6d. to £5, all de- 
livered in the district, cash. Tin-plates: Bessemer steel, coke, 
12s, to 12s. 6d.; Siemens, coke finish, 12s. 6d. to 12s, 9d. Pit- 
wood : 15s, to 15s. 3d. Loidon Exchange Telegram: Copper, 
£76 12s, 6d.; Straits tin, £115 15s. Freights: firm. 








THE SHEFFIELD City CouNcIL has received the resignation 
of Alderman George Franklin, J.P., ex-Lord Mayor, of his seat on 
the Tramways Committee. Alderman Franklin’s retirement is in 
consequence of his having been appointed a director of the 
British Thomson-Houston Company, the district allotted to him 
being Yorkshire and Lancashire. This is the company which is 
now constructing the new tramcar system by electric traction 
throughout the city, the work upon which is now well advanced. 


TRADE AND BusiINEss ANNOUNCEMENTS.—The secretary of the 
Unbreakable Pulley and Mill Gearing Company, Limited, requests 
us to state that the company is represented in Liverpool by 
Messrs, Putz, Curphey, and Co., of 19 and 20, Strand-street.—A 
new concern under the name of the Electrical Power Transmission 
Company has been started at Albert Works, Hammersmith, for 
the purpose of supplying plant for the electrical transmission 
of power, and also to manufacture special electrical ap- 
pliances. Mr. Walter F, Jones, A.M.I.E.E., M.I. Min. E., late 
of Messrs. P. R. Jackson and Co., and formerly of Messrs. Easton, 
— and Goolden, is acting as manager and engineer at the 
works, 


INSTITUTION OF NAVAL ARCHITECTS,—The summer meetings of 
the Institution will be held at Newcastle-upon-Tyne and Sunder- 
land, on Tuesday, July 18th, and the four following days, The 
Right Hon, the Earl of Hopetoun, G.C.M.G., will occupy the 
chair. A strong local reception committee is being formed. 
Papers have already been promised by Sir Andrew Noble, K.C.B., 
on ‘* Naval Artillery ;’ Mr. P. Watts, on “ Elswick Cruisers ;” 
Mr. H. F. Swan, on ‘‘Ice-breaking Steamers ;” Mr. F. Marshall, 
jun., on “The Boiler Arrangements of Some Recent Cruisers.” 
A paper has also been promised by Mr. A. F. Yarrow, and a joint 
paper by Herr Otto Schlick and Mr. John Tweedy ; the titles of 
these will be announced in the detailed —— Among the 
features of the programme which have been already arranged it 
may be mentioned that the Mayor of ee has 
invited the Institution to a garden party at Jesmond Dene, on the 
afternoon of Tuesday, July 18th. e chairman and directors of 
Sir W. G. Armstrong, Whitworth, and Co., Limited, have invited 
the members to luncheon on Wednesday, July 19th, and after- 
wards to visit the Elswick Works, Sir Andrew and Lady Noble 
will entertain the Institution at an ‘‘ At Home” at Jesmond Dene 
House, on the evening of July 19th. An excursion = steamer to 
various works on the River Tyne will be ones on the afternoon 
of Thursday, July 20th, and on the evening of that day the mem- 
bers will be invited to a soirée by the Reception Committee. 
Friday, July 21st, is reserved for a visit to Sunderland and the 
river Wear. The Institution will be invited to visit Cragside, 
Rothbury, by Lord Armstrong, on Saturday, July 22nd. The 
members of the Institution will dine together on the evening of 
Tuesday, Sey: 9 18th, at the Westgate Aseembly Rooms, at 7.30 
o'clock, On this occasion the Members of the Reception Committee 
will be the guests of the Institution. The meetings for the read- 
ing and discussion of papers will be held at the Town Hall on the 
first day, and on the two regs. 4 days at the rooms of the 
Literary and Philosophical Society, which have been kindly placed 
at the disposal of the Institution. The above arrangements are 








necessarily subject to modification,} 
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AMERICAN NOTES. 


(From our own Oorrespondent.) 
New York, April 26th, 


SHIPBUILDING work is crowding in, and ship- 

ard people are at present in a quandary how to 
uke care of all who want to place contracts. The 
Hamburg-American Line has contracted for the 
construction of two steamers at Philadelphia. 
The Newport News builders have closed important 
contracts, and are figuring on three additional 
steamers. ‘The mill owners have been asked 
to name prices for “y large amounts, for 
rather remote delivery. To 91) appearances ship- 
building capacity will be largely nereased during 
the next year. The extraordinary demand for 
new and improved and exceptionally heavy 
machinery in very many instances deserves more 
than a passing notice. The railroads, the manu- 
facturing interests, large and small, the mining 
interests, the agricultural interests, are all calling 
for mechanical appliances and facilities, which 
has resulted in a crowding of all the better class 
of equipped machine shops with urgent work. 
The greater number of the railroads are in the 
market for cars, and many of them during the 
past week have issued are ry orders to their 
subordinates to close contracts for cars, bridge- 
building material, and equipments, at such prices 
as will secure the most prompt delivery. The iron 
trade is taking anap, and everybody is glad of it. 
Manufacturers are anxious to catch up with their 
work, and in some cases this desire explains the 
higher prices asked, The present comparative 
quiet may possibly continue as much as four 
weeks, though this is no prophecy. Before that 
time thousands of consumers will see the end of 
their supply of iron and steel. They will not wait 
very long before covering, in fact during the —_ 
week a good many large consumers have asked 
for specific quotations for delivery after July Ist. 
The general volume of business is increasing. 
Theaggregate clearings of banks for the past three 
weeks reached the unprecedented sum of 
6,000,000,000 dols. The rate for money continues 
to fall, and banks are reducing their loans and 
increasing their reserves, Nine-tenths of the 
customs duties are being paid in gold. Trade 
conditions are steadily improving. Crop reports 
are favourable. Reliable news from western 
mining camps — evidence of extraordinary 
activity and rich developments, More stamp 
mills are now under contract than at any time in 
the history of American mining. e purchases 
of mining properties are reported wit Sew 
mining machinery is in great demand. Addi- 
tional mills are being built at Cripple Creek. 








ENGINEERING NOTES FROM 
SOUTH AFRICA. 


(From our own Correspondent.) 

SeVERAL fresh railway surveys have been pro- 
mised to various districts in the Cape Colony 
during the Railway Commissioner’s tour, and he 
has promised to introduce an extensive measure 
of railway construction at the next session of 
Parli t. This sch will largely comprise 
light narrow-gauge lines. The railway from 
Ashton to Swellendam has been formally opened. 
When the High Commissioner, who ormed 
the ceremony, complained of the bumping he got 
on the line, the contractor explained that if he 
had received a larger subsidy than £1500 a mile 
he could have built a better line. This remark 
is very indicative of the Cape Government’s 
attitude towards railway construction. Every 
district in the Colony is clamouring for a railway, 
and the Government is evidently anxious to satisfy 
as many of these claimants as possible at the 
lowest expense, 

Irrigation is very much to the front in South 
Africa just now, and the implement section at 
the Port Elizabeth Agricultural Show the other 
day looked like an exhibition of windmill pumps. 

A new demand is being made upon mechanical 
engineers in connection with the cyaniding works 
of the Witwatersrand mines. It is declared that 
the raising of the temperature of the cyanide 
solutions to 35 or 40 aes . C. results in a much 
higher extraction, and the chemists are now 
asking whether it is possible to devise some 
economica] means of heating solutions on a large 
scale. The latest cyanide plants are already 
wonderful improvements upon those of even 
quite recent practice, The plant now being 
erected at the Ferreira Deep includes a 60ft. 
double tailings wheel, while the solution is lifted 
by nine centrifugal pumps driven from ropes off 
the main engine. There are also six sludge 
pumps, All the surface water from the battery 
will be conserved and pumped back again. By the 
way, it is claimed that the lime in the water 
returned from the slimes treatment has the effect 
of increasing the yield of gold by amalgamation. 

A native has been killed by the falling of an 
electric cable conveying power to the Moodie’s 
mine, in the Barberton district. The accident is 
said to have been caused by the failure of an 
insulator, Occurrences of ‘this sort are not 
ubcommon on the Witwatersrand, and it is very 
doubtful whether electrical transmission, under 
the crude system of construction at present 
adopted, would be permitted in an mining 
district where white labour is employed. A few 
Serious accidents must lead to Government 
regulations for the employment of a greater 
number of insulators, and this would mean a con- 
siderable addition to the cost of electrical power 

Ssmission over long distances. 

. Orders for mining machinery are very brisk 
just now, and are likely to continue so. The 
Policy of big batteries is coming into more and 
ae c= favour as the native labour diffi- 
culty becomes less acute, and it is easier to 
— an adequate supply of ore. It is pro- 
. ly only a matter of a few months before the 
year you will be producing half a million ounces 
of gold per month, and this with the country’s 
mineral resources practically untouched. 











Nomene AND Business ANNOUNCEMENTS.—Mr. 
orman J. Lockyer, M. Inst. C.E., who is at 
en with Messrs, Sharp, Stewart, and Co., 

nm Ais Work, Glasgow, as works manager, 
coche tet to a similar position in the 

Ga, rood ¢ North-Eastern Railway Company at 





THE PATENT JOURNAL. 
Condensed from “The Iustrated Offciat Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 
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8797. Pcs for Music Horpgrs, E. P. Chambers, 
London. 

8798. Printers’ Pin F. Ogden, Marple Bridge, 
Derbyshire. 

8799. CoRK-EXTRACTING BotrLe Ho.pkp, E. H. Taylor, 
Dublin. 

8800. Game or Toy Arparatus, G. R. James, 
Liverpool. 

8801. Casement Fastener Lock, C. R. Anderson, 
London, 

8802. PorTaBLe CoLLApsiBLe Sroois, E. Dresen, 
Berlin. 

“—— BusGHOLe Firrines for Barrets, W. Homann, 
erlin. 

ne Brake Mecuanism, H. R. Beckett, Tonbridge, 

t. 





ent. 

8805. LaBEL and Ticket Hotpgr, J. B. Roberts, West 
Hartlepool. 

8806. Varyinc Tension in Looms, J. H. Halliday, 
Bradford 

8807. Pressxs, F. Waite ani Waite and Saville, Ltd., 
Bradford. 

8808. Carryino Suarts, 8. W. Challen, Birmingham. 

8809. Power Presses for Stampino, 8. W. Challen, 
Birmingham. 

8810. CycLe Davidson, 
London. 

§81l. Dyg-sturrs, E. Baenziger and W. G. Thompson, 
Manchester. 

8812. Couptines for Raircway Carriacgs, E. Banks, 


a. 

8818. Fans, J. A. B. Muspratt, London. 

8814. EvaporaTino Apparatus, J. and C. McNeil, 
Glasgow. 

8815. Lupricators for Gas Enornes, J. J. Duffy, 
Dublin. 

8816. DovucH-mixtnc Macuinegs, D. Rourke, Dublin. 

8817. Tension Mozton, J. and W. N. Wilkinson, Man- 


InrLatoR Cuirps, A. C, 


chester. 

8818. Pepa. Cranks for Cycies, R. Brown, 

Gloucester. 

8819. | ae and PortaBLe Lirr, W. Meadows, 
ndon. 


8820. ELectrric Sicnats, A. W. Staveley and I. H. 
Parsons, Leicester. 

8821. Puriryinc Waste DistTittery Ligrors, W. 8S. 
Squire, London. 

8822. Screw Propg.uer, J. Clark, Southsea. 

8828. Beve, Sawinc Mecuanisms, G. and W. Mack, 
Liverpool. 

8824. Car Coup.ines, E. R. Berude, Berlin. 

8825. Fire Escapgs, F. W. Zimer, London. 

8826. Door Knons, A. Frazer, Glasgow. 

8827. SuspenpgeR for Megn’s Hosg, C. W. Henwood, 
Worthing. 

8828. Securinc Tires to Venice WHEE s, J. Booth, 


‘ax. 

8829. Tac-mMakInc Macuing, C A. Allison.—({J. 7. 
Kavenaugh, United States ) 

8830. ReGisTeRING TacHomerteER, J. Karlik, London. 

8831. InTERNAL ComBusTION Enoings, A. G. New, 
Evesham. 

8832. INTERNAL ComBUSTION Enoings, A. G. New, 
Evesham. 


8833. INTERNAL ComBUSTION Enoings, A. G. New, 
Evesham. 

8834. Moron Cars, A. G. New and R. Donkin, 
Evesham. 


8835. PennoupeR, E. Barlach, London. 

8836. CoLouniInG Marrers, R. Hollida 
Limited, J. Turner, H. Dean, an 

ndon. 
8837. Sprinc AxLk-BEARINGS, W. Lambert, London. 
8838. Winpow VentTiLaTion Firtina, J. F. 
mdon. 

8839. Dygrine Looss Stock, G. Mallinson, London. 

8840. E_ectric Licutine Systems, The British Thom- 
son-Houston Company, Limited.—(4. G. Davis, 
United States.) 

8841. ConstructiInec Rai_way Sicnats, W. Hellis, 
London. 

8842. Cuains, J. Gilderdale, London. 

8843. Water Heaters, J. Jeffreys, London. 

$844. Removino Scate from MgrTa.uic Boprgs, W. 
Owen, London. 

8845. CLosine the Cuanngxs of Boots, T. H. Cawdron, 
London. 

8846. ALaRM Apparatus for VeHicies, J. Brown, 
London, 

8847. Fiy-papers, C. Bauer, London. 

8848. Jewer Brarino for Watcues, A. C. Rosenbrook, 
Kingston-on-Thames. 

8849. Envevopss, P. R. J. Willis.—(J. Schaub, United 
States.) 

8850. Runnine Reins and MaRTINGALEs, E. J. Cazalet, 
Worcester. 

8851. Firg-crates, F. Rosenberg, London. 

8852. Toy, W. G. Perry, London. 

8858. Douste Gear for SBicycites, H. Hartland, 
London. 

8854. Friction CLutcn Covpiines, H. H. Benn, 
London. 

. InrgRNAL ComBustion Enoines, R. C. Ayton, 
Coventry. 

8856. VALVE MecHANIsm for Pumps, E. W. Koster, 


and Sons, 
J. Turner, 


ndon. 
~ Evgctric CURRENT INTERRUPTER, G. Hirschmann, 
ndon. 

8858. ATtacninc CovupLines to Cars, J. Timms, 
London. 

8859. Toots, A. J. Boult.—( The Geometric Drill Com- 
pany, United States.) 

8860. Brakes for RatLway Wacons, H. G. Unsworth, 
Swansea. 

8861. Backs for Domestic Sroves, &c., 8. Firth, 
London. , 

8862. Cowxs, S. Deards, London. 

8863. BinpiInc MaGazings TocreTuerR, F. R. Baker, 
Birmingham. 

8864. VaLve Apparatus for Tanks, H. von Hosstrup, 
London. 

8865. Matcn Box, G. F. Lawrence and A. J. Field, 
London. 

8866. Corsets, C. Bayer, London. 

8867. Penct, SHARPENER and Eraser, A. L. Gibbs, 


mdon. 

8868. Knock-pown Keros, P. Mayotte and I. Cyr, 
London. 

8869. Inrants’ Ferpinc Botries, F. J. Hanbury, 


ndaon. 
8870. Taps for HiaH-PRESSURE FLUuIps, W. T. Sugg, 
ndon. 
8871. Detivertne Mais, J. Bale and A. E. Lapham, 
London. 
8872. ExTRACTING O11 from Szxp, G. E. and A. R. Davis, 
mdon. 
bag anon Trains, C. P. Elieson and W.S. Naylor, 


mdon. 
ba Apparatus for GENERATING STEAM, H. Courteen, 
ndon. 

8875. Wits Lzap, 8., F., and H. Pope, Live I. 

8876. PREPARING BEevEeRaGEssuchas Cocoa, J. Huntley, 
London. 

8877. TREATING CoRRODIBLE Metats, F. P. Morris, 
London. 

8878. Hammocks, 8. C. Amesbury, London. 

8879. Hyarenic APPARATUS for the Bopy, I. Schille, 
London. 

8880. Sprinninc Mutzs, W. Howard and E. Hilton, 
London. 

8881. Apparatus for Esectine Liquips, R. Luhn, 
London, 





8882. Douen, W. 8. and C. I. Corby and T. J. Meyer, 
London. 
-. pare for Curtinc State, G. Watson, 


ndon. 
8884. Packing Woop Putizys, R. R. Gubbins, 
London. 
8885. Fire Escapg, F. W. Edwards and T. Lyne, 
Maidenhead, Berks. 
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8886. Bepstraps, T. Waterhouse and H. P. and G. A. 
Phillips, Birmingham. 

8887. E_ecrric Traction, W. B. Day, Dublin. 

8888. Drivinc Gear for Cyrcues, B. T. Haines, Erith, 


ent. , 
= Mrxino Paint, T.C. Barraclough and T. T. Heaton, 


ndon. 

8890. Pin Socket for Lapres’ Hats, J. W. Inman, Man- 
chester. 

8391. Hottow SpHEericaL Guiopes, T. B. Brookes, 
Stoke-on-Trent. —. Gat 

8892. Cicar Cutters, T. and G. L. Holmes, Liverpool. 

8898. Too. for Preparina Pipe Joints, R. Sibring, 
Liverpool. : 

8894. Car Coup.ine, R. Sibsing, Liverpool. 

8895. MECHANICAL Conveyors and Exevarors, M. B. 
Wild, London. 

8896. Carp Game, P. J. Mackie, Glasgow. 

8897. AIR-cOMPRESSING ApPraRaTus, 8S. H. Adams, 
Harrogate. 

8898. Stanps for Cycies, J. Batey and J. Carson, 
Birmingham. 

8899. _—— VenicLe Tires, J. A. Swineart, Liver- 


pool. 

8900. Fancy. Bars for Fire-crates, J. W. Inman, 
Manchester. 

8901. AuToMaTIC CoIN-FREED Macuines, W. Oliver, 


London. 
8902. Rattway Coup.ines, T. Norbury, Wolverhamp- 
ton. 


8908. Ink Borrte, J. Hall, Bury. 

8904. Loom SHutt.es, T. Hardy, Burnley. 

8905. Lamp Hovtpgrs or Brackets, A. Nikisch, Man- 
chester. 

8906. Werr Pite-cuttinc Macuings, O. Drey, Man- 
chester. 

8907. Apparatus for Hgatinc Water, F. C. Lynde, 
Manchester. 

8908. Let-orF MecHanisM for Looms, O. W. Schaum, 


mdon. 
8909. CHarcinc Apparatus for Retorts, H. Hulse, 
mdon. 
8910. Opgntna Boxes, R. Stokes, Birmingham. 
8911. Strincrp MusicaL InstRUMENTS, G. Houghton, 
gham. 

8912. Mosaic Woopwork, W. H. Aston, Birmingham. 
8918 Curt-outs, R. F. Hall, Birmingham. 

8914. Fire Escape, U. Catani and F. Sowler, Man- 


chester. 

8915. Cigarette Wrappers, C. M. Richmond, Man- 
chester. 

8916. FitTERInG Sawace, J. Murrie, eS ¥ 

8917. PerroRATED Post-carp Cask, F. H. Edgelow, 


atlington, Oxon. oe AKG 
8918, Douuies for WASHING C.otuss, R. Heaton, 
Keighley. 


8919. A Leaver for Cycie Tzacuers, W. Gilbert, 
London. ; 4 , 

8920. Paptocks, B. M. and J. Jos: ph, Birmingham. 

8921. Stoppgrs, A. E. Lee, London. 

8922. _ Apparatus, G. J. Morgan and G. Tillotson, 

ndon. 

8923. MANUFACTURE of Oxyagn, J. Bilbie and J. A. 
Wanklyn, London. 

8924, — and Cutrine Macuings, A. Macdonald, 

ndon. 

8925. ConsTruction of Boats, J. C. Martin, London. 

8926. MiITRE-cUTTING Macuings, The Steel Nut and J. 
Hampton, Ltd , and 8. Hampton, London. 

3927. Sroprpinc Leaks in Surps, N. McE. 8. Douglas, 
London. 

8923. Moror Tricycies, R. Winn, London. 

8929. CHiLpREN’s Mat Carts, D. and J. J. Simpson, 
London. 

8930. Carnurettors, W. H. Wright, London. 

8981. Prorecrinc the Epcr of Trousers Lxos, E. 
Edwards.—{W. Hassel and A. Tiedewitz, Russia.) 

8932. Luccace Houpgr, A. Minks and E. Dorstling, 


mdon. 
8983. Lamps, J. A. Noel, London. 
8934. KOnTGEN-Ray AppaRaTos, J. M. Davidson, 


mdon. 

8935. AppaRATUs for OpgERATING Pomps, H. Andrews, 
ndon. 

8986. Darninc WEARING APPAREL, E. L. Chambers, 


ndon. 
8937. Letrer Deg.ivery Bac for Postmgn, C. 
Wundenberg, C. Leh , and R. Messerschmidt, 
London. 


8988. ARTIFICIAL Fog, The Patent Aggloment Fuel 
Syndicate, Ltd., H. C. B. Forester, aud J. A. A. Yeo, 





ion. 

8989. Composition of AssEstos, H. Stevenson, 
London. 

8940. Preservinc Miix, P. Larsen and N. Jensen, 
London. 


8941. OurgR Coverines of Pneumatic Tires, The 
Radax Pneumatic Tire Company, Ltd., and W. Cald- 
well, London. 

8942. Macuinery for LaBELLING Cans, L. C. Parke, 
London. 

8943. Boot Hest, C. McC. Berry, London. 

8944. CompineD Drawine InstRUMENT, W. C. Day, 
London. 

8945. WuHExEts, H. Jones, London. 

8946. Sawino Stongs, F. W. Shettleworthand E. I. Bell, 
London. 

8947. MANUFACTURE of INLAID Work, W. P. Thompson, 


te en 

8948. Po.tsHinc Mareriat, H. Sefton-Jones.—(L. 
Tailfer, France.) 

8949. Srartinc Motors, R. Belfield.—(7. S. Perkins, 
United States.) 

8950. ApsusTABLE CHAIR for CuILpREN, E. Baumann, 
London. 

8951. eae J. H. Crosby and M. McInerney, 


iverpool. 
8952. Boots, G. Harrison, Liverpool. 
8953. Bittrarp Cugs, 8S. D. Leyland and H. Taylor, 


Liverpool. 

8954. CARBURETTOR for GASOLINE Motors, J. Ramband, 
Liverpool. 

8955. Decorative Name Sions, A. 8. Tanner, 
London, 

8956. — for Lirts, J. E. Baker and E. R. Evans, 


London. 

8957. Exectric Conpuctor, H. Reason and the Mutual 
Electric Trust, Ltd , London. 

8958. INcANDESCENT Gas Burners, W. T. Sugg, 
London. 

8959. MANUFACTURE of New Levco-Basgs, C. D. Abel. 
—(The Acticngesellschajt fiir Anilin Fabrikation, 


Germany. 

8960. Bicycixs, O. Imray.—(@. L. Thompson Manufac- 
turing Company, United States.) 

8961. STORING UP SpgEcu, V. Poulsen, London. 

8962. r Invectinc Arr for Borers, E. Simmons, 

ndon. 

8968. Fitti~a Paste, C. F. P. Stendebach and H. M. 
F. Reitz, London. 

8964. MetHop of Piayine Pieces of Music, E. K. R. 
Wulff, London. 

$965. CaBLE Gear, W. J. Murphy, London. 


29th April, 1899. 
8966. InvaLips’ CusHIon, R. Palmer, Connswater, Bel- 
sor. uous TriccER for DousLe Guy, H. J. Blanch, 
8968. Router Copyinec Press, T. W. Lowden, London. 
J. G. Statier, London. 


8969. STEERING GEA! 
8970, ADvERTISING, H. Rudge, St. Helens, Lanes. 





eh. Seon and Broocu Pins, H. Rudge, St. Helens, 


ics. 
= Swarm Catcner, R. H. Coltman, Burton-on- 
ent. 

8978. ANIMATED PxotocrapHic Apparatus, T. E. 
Taylor, Jun., Londen. 

8974 Lamp Cuimneys, G. Klemann, Berlin. 

8975. SarecuaRD against Screws Loosenine, W. 
Schloesser and H. Moeres, Cologne, Germany. 

8976. TEMPERATURE COLOUR-CHANGING CaRpDs, P. J. 
Bachem, Cologne, Germany. 

8977. Oxrp1saTiIon of Liqu1ps, J. McCulloch, Glasgow. 

8978. Construction of Kits, J. McCulloch, Glasgow. 

8979. Caces for RoLLER Bearines, L, Brennan, Gilling- 
ham, Kent. 

8980. ATTACHING CycLE WHEELS, W. Radford and W. 
T. Fisher, Coventry. 

8981. CisteRNs for WaTER-CLosETs, J. W. Hancock, 
sen., Leicester. 

8982. Evg.Lerep Linx for Macuine Drivina Banps, 
J. Pye, Burton-on-Trent. 

8983. HypravuLic Leatuers, W. A. Entwistle and 
a Birkby, and Goodall, Limited, Liversedge, 

orks. 

8984. STRENGTHENING IRon, J. Evans and R. A. Smith, 
Manchester. 

= Vatves for Srzam Warer, J. Shaw, Hudders- 


e 
oe. SHeaninc Merat Puatzs, A. Lamberton, 
iW, 


8987. CoLtecTING Fargs in Tramcars, D. Sullivan, 
Liverpool. 
8988. SuRGICAL Banpacgs, C. G. Hutchinson and T. A. 
Bayliss, Birmingham. : 
8989. Carpets, &c., C. G. Hutchinson and T. A. 
Bayliss, Birmingham. 

8990. Contact BREAKER for InpUcTIOoN Corts, H. W. 
Cox, London. 

8991. TaBLe for Examininc Patients with X-Rays, 
H. W. Cox, London. 

8992. DisENGaGING Boats, J. W. Klahn, Liverpool. 

8993. Nurririve Pastes or Dovcus, R. Multedo, 
Liverpool. 

8994. WasTE-wWaATER CLosets, W Oates, Halifax. 

8995. CoNVERTING METALS into Oxipgs, T. G. Hodgson 
and E Bailey, London. 

8996 Tappinc LiquID-CoNTAINING VessELs, G. H. 
Wilby, Manchester. 

8997. Cooxinc by Canpies, &c., H. C. Kiirten, 


London. 

8998. Bep and Basy Carriace Covers, H. Boldt, 
London. 

8999. Wrencues, C. Becher, London. 

9000. Gove Packacg, M. H. Myers, Liverpool. 

9001. Cant Lamp Firtines, C, A. and F. J. Miller, 
Birmingham. 

9002. Rotary Biowers, F. O'C. Prince and C. E. 
Monkhouse, 

9008. Fuses for Usz in Buastinc, W. F. Bennett, 
Bristol. 

9004. Macuing Comp Daxpsina Motion, A. Walker, 
Bradford, Yorks. 

9005. ScreENs for Macic Lanterns, T. Morton, Glas- 

iW. 


gow. 

9006. AuTomaTic ApveRTIsSING Lamps, T. Morton, 
Glasgow. 

9007. Loom Sxuuttige, T. Hardman, Portsmouth, near 
Todmorden. 

9008. Ropg Drivino, J. Wrigley, Manchester. 

9009. B<akinG HiGu-TENSION Circuits, C. Sprecher, 
Manchester. 

9010. LUBRICATORS for Loosk PuLteys, J. H. Gadd, 
Manchester. i 

9011. Raisinc Winpows, E. B. Smith and H. G. Mason, 
Manchester. 

9012. AppaRaTus for Dygmnc Yary, F. Barraclough, 


Leeds. 
9018. Rottep Iron and Sreex Fences, L. Motley, 

Leeds. 
> Dicsstive Beveraces, A. M. Roberts, Ware, 

erts. 
9015. Macuines for Makinc Papsr, R. Wilson, Glas- 


gow. 

9016. UmsBrELLAs and Parasots, R. D. Fraser, 
Ontario, Canada. 

9017 Puoto Process Stas or Biocks, A. Schiitte, 
Liverpool. ory 

9018. S1zam Motor, J. Murrie, Glasgow. 

9019. ExecrricaL Door Opener, J. Futterknecht, 
London. 

9020. VaLves, R. R. Bevis, jun., and J. H. Gibson, 
Liverpool. 

9021. Tricycies, J. T. M. Hircock, Birmingham. 

9022. Sarety Device for Borries, F. Fletcher, Bir- 


mingham. 

9023. Ax.es, W. Bown and W. Bown, Limited, Bir- 
mingham. 

9024. ConTINUATIONS of KNICKERBOCKERS, A. B. Cooke, 
Birmingham. 


9025. EXHIBITING ADVERTISEMENTS, The Photochromo- 
scope Syndicate, Limited, and C. B. Tomlinson, 
London. 

9026. Motor Cars, G. Daimler, London. 

9027. ExpLosion Motor IoNITERS, 

ndon. 

9028. Varnisn, 8. Banner, Live: 1. 

9029. Manure Distrisutor, P. Khmke, Liverpool. 

9030. Screw Keys or Wrencues, E. C. Belcher, Liver- 


G. Daimler, 


pool 
9081. Cooxinc Hams and OTHER Feats, J. A. Hunter, 


Vverpoo 

9032. Packinc Paint, &c., in Tins, W. J. Cotteir, 
Liverpool. 

9083. Saw Guarps, E. Williams, Manchester. 

9084. STEAM - GENERATING ApPpaRaTus, A. Pfoser, 
London. 

9035. ACETYLENE Gas Apparatus, E. Pestel, London. 

9086. Winpows, F. C. Carey, London. 

9€37. Corn Mats, H. Goodacre and W. 
Sons, Limited, London. 

9088. AuTomMaTic CoIN-FREED Macuines, E. W. 
Donovan and H. M. Girdwood, London. 

9039. CenTRIFUGAL Pumps, H. A. Thirion, London. 

9040. BREECH-LOADING FrirE-aRMs, G. Luger, London. 

9041. Latcuss, J. Saunders, London. 

9042. Pipg Jornts, A. Brandt, London. 

9043. TorPEDO Boats, Dr. A. E. Bréchot, London. 

9044. SOFTENING UNSHRINKABLE WOOL, J. A. J. Florin 
and H. L. Lagache, London. 

9045. Saucer, J. Matthews, London. 

9046. Tamspourrmnge for Prrrorminc Horssgs, A. 
Schumann, London. 

9047. Ctosinec Gates, J. Holden, London. 

9048. CLosinc Provision Tins, A. W. Maconochie and 
W. Mackie, London. 

9049. Orn Lamp for ItLummnaTiInc PurRposss, G. 

Daubenspeck, London. 

9050. Stzam GenERaTORS, The Ottensener Eisenwerk 
and H. Rosenthal, London. 

9051. TrEaTMENT of CuHrNa-GRass, B. H. Saillant, 
London. 

9052. CoIn-FREED Apparatus for RecorDING WEIGHT, 
C. E. Brun, London. 

9058. Swrmmine Barus, W. C. Gardner, London. 

9054. Printinec Macurngs, R. Millis, London. 

9055. Caimngy for INcANDESCENT Gas Lamp BURNERS, 
R. Heinzel, London. 

9056. GRAPHIC REPRESENTATION of Norges in MusicaL 
InstRuMENTS, H. H. Lake.—(@. Bonajede, Italy.) 

9057. Prorectinc Tuses of STEAM GENERATORS, 
E. J. M. La Combe, London. 

9058. Printine from PHorocraPHic Necativss, H. L. 
Morel, Nottingham. 

9059. Setr-cLamp Curtine Macuings, C. E. Buckley, 
London. 

9060. Gas and Prrroteum Motors, R. P. Hansen, 
London. 


Goodacre and 
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9061. Starr-Rops, C. Harvey, Birmingham. 
= Exp.osives, C. H. Curtis and G. G. André, 


mdon, 
= ne Wuests, A. T. Andrews, Birming- 
ae 
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9064. Boor Rack, H. Rottenburg, Cambridge. 

ae Non-pRIpPinc Syrincr, J. W. Davenport, Man- 
chester. 

9066. Pweumatic Tires, R. Marshall, Clay Cross, 
Derbyshire. 

9067. TypewrireErs, C. P. Tompson, London. 

9068. Governinc Steam Enaings, J. Salkeld, New- 
castle-on-Tyne. 

9069. INT@RCHANGEABLE Brake for VELocrpEpEs, L. 
Williams, Rhyl. 

9070. Rounpanouts, B. H. Watson, London. 

9071. MgcnanicaL Grarine, J. Robson, Selly Park, 

orces . 
9072. TarRMo-PiLes, E. D. Young, Glaagow. 
9073. ScaLe for TypewrRiTINec Macurings, D. Congleton, 


iw. 

9074. Monarr PLusues, W. Kiipper, Manchester. 

9075. AppLIANCE for CLEANING Knives, J. Marshall, 
Sheffield. 

9076. Worktne Ratitway Sienats, G. Gowling and J. 
Duncan, =. 

9077. DriLtinc Macuine Cuvuck, W. Nolan and H. M. 
H Dublin. 

9078. Workinc Gas Enornes, T. H. Motley, North 
Thoresby, Lincolnshire. 

9079. ReGULATING WATER-LEVEL in Boriers, G. M. A. 
Coovels, Holland. 

9080. Door-mat, J. Coats and E. Redman, Leeds. 

9081. Sxrpine Gor-TEeE, A. Donnelly and G. F. Dods, 
Dumbarton. 

9082. Automatic CoupLina, J. Lena and J. H. Betteley, 
London. 

9083. Avuromatic Couvrtines, H. Débberthin and W. 
Schiering, Liverpool. 

9084. CanpLe Hotpgr, A. A. Pilson, Kingsbridge, 
South Devon. 

9085. VENTILATING CoTTon Mis, H. Heenan, London. 

9086. Tosacco Pipr, J. Cooper, London. 

9087. CLoak Fasteners, V. Palmer, London. 

9088. CLosina Device for Recepracies, F. Piersig, 
London. 

9089. ApverTistInc Apparatus, F. W. Baynes and F. 
8. D. Scott, London. 

9090. Cricket Bats, E. and H. Redford, London. 

= Non-return Vatvgs, T. J. Codd, Leytonstone, 

SSex. 

9092. Tree, P. Cohen, London, 

9098. Caanatna Foops, J. R. Hatmaker.—(J. 4. Just, 
United States.) 

9094. Dayinc. Liquip Mixturges, J. R. Hatmaker, 
London. 

9095. —— Por?tianp Cement, J. R. Hatmaker, 

ndon. 

9096. -WaLKINGc-sTICK East, A. F. Gosman and Winsor 
and Newton, Limited, London. 

9097. Toy, O. Hanks, London, 

9098. Makino Orank Smarrs, A. J. Boult.—(J. P. 
Harrington, United States.) 

9099. FIRE-CRACKERS, J. R. Hinton, London. 

9100. Fasrics, G. R. Shevill, London. 

9101. Giozgs, J. G. Pennycuick and F. W. Barrett, 
London. 

9102. Latue Firrinas, J. W. Cooper, London. 

9103. Faurr and Fiower GaTHERrers, L. Biddle, 
London. 

7. _ Batts, A. J. Boult.—(2. H. White, United 

tates 

9105. Trouser Curp, A. Keay, London. 

9106. Trin Opener, A Hughes, London. 

9107. HorsgsHogs, G. Bradley, London. 

9108. Furniture Castors, T. A. Upton, London. 

9109. Racket Ciamps, W. C. Acfield. —(@. 4. Paterson, 


India.) 
9110. Bicycte Proputsion Braxsg, F. A. Steere, 
Lond 


on. 

9111. Drivinc Gear for Roap Venicuies, L. Bardon, 
London. 

9112. Pwecmatic Tires, A. F. W. Vellére and E. 8, 
Herbert, London. 

9118. Acquirinc the UNDERSTANDING of a LanauacE, 
T. L. ‘k, London. 

9114. Cycigs, A. E. Vidal, London. 

9115. Removine Soutips from Srivxs, J. Ashdown, 


London, 
9116. CoaL-conveyInc Macuivery, W. J. Jenkins, 
out. Aaneboien Device for Fisuina, G. Cook, 
9118. Compute Scare, W. R. Dunn and L. Harrison, 
ot. ees Rorary Stream Enainegs, J. Jackson, 


mion. 

9120. HonsgsHor, J. Hirsch and A. J. Davies, 
London. 

9121. SHutrerR Fasteners, H. Schilling, A. Welling, 
and L, Fritz, London. 

9122. Fack-TOOoTHED WHEELS, R. T. and J. G. Glover, 

mdon. 

9128. AcIDYL-SALICYLIc Acips, H. E. Newton.—(The 
Farbenjabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

9124. Azo CoLourinc Matrers, H. E. Newton.—(The 
Farbenjabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

9125. RECOIL-OPERATED SMALL-aRMs, H. F. Woodgate, 
Lo 


mdon. 

9126. Incanpgscent Gas LicHtinc, W. T. Sugg, 
London. 

9127. Torrer Siipes of Capstan Lartues, A. G. 
Melhuish, London. 

9128. NoN-REFILLABLE Bo1T.gs, J. Laird and J. Laird, 
jun., London. 

9129. TregaTMENt of Raw Suaar, E. Casper, London. 

9130. TRANSMITTING MoTION INTERMITTENTLY, 
Casper, London. 

9131. CENTRIFOGAL AppaRaTus for TreaTING Raw 
Suaar, E. Casper, London. 

9132. Treatinec Raw Suaar, E. Casper, London. 

9133. Drums for Dryinec Suaar, E. Casper, London. 

9184. Execrric AccumULAToRs, F. Mouterde, Lon- 


don. 

9135. Winpow SasH, R. J. Ross and F. P. Smith, 
London. 

9136. Boots, C. E. Sttirm, London. 

9137. Gas Stove for Cookinc Apparatus, F. Hatcher, 
London. 

9188. Lirg-savine Rast, L. Schreider and L. Gordon, 
London. 

9139. TreaTInc SturRyY for PorTLanp Cement, P. J. 
Neate, London. 

9140. Cans, W. P. Thompson.—(7he Crown Self-opening 
Can Company, United States.) 

9141. Jorntna the Enps of Power Batts, A. L. Eaton, 
Liverpool. 

9142. Curative and Immunistnc Preparations, O. 
Loew, Liverpool. 

9143. Coox1nec Urensizs, 8. Schwartz, Liverpool. 

9144. Monkey WRENCHES, J. —-) Liverpool. 

9145. MANUFACTURING CaUsTIC ALKALI, J. W. Kynaston, 
Liverpool. 

9146. Maxtno Fire-ticuters, J. H. Crosby and M. 
McInerney, Liverpool. 

9147. Supportinc Cuocks in Miygs, J. Green, Man- 
chester. 

9148. Expanpinc Reamers, T. Farrington, Man- 
chester. 

9149. Jackets for Pyeumatic Tires, E. G. Wood and 
E. Armitage, London. 

9150. APPARATUS for CoaL MINING, 8. Cunliffe, London. 

9151. DispLayrna Luminous ADVERTISEMENTS, W. N. 
Armstrong, London. 

9152. Feep Mecuanism for Firk-arms, H. W. Gabbett- 
Fairfax, London. : 

9153. ScsPENSION of UMBRELLAS, J. Miiiler, London. 

9154. So.vents for Merats, 8. Trivick, London. 

9155. TypE-writina Macuinges, N. J. Paramythioti, 
London. 

9156. Catcic CarBipg, H. Eldridge, D. J. Clark, and 
$s. and A. A. Blum, London. 

9157. OpoURLEss SULPHUR Compounns, L. O. Helmers, 
London. 

9158. OureR Covers for Tires, P. Gilly and C. L. 
Planche, London. 
159. Inx-BoTries, P. 8. Allen, London. 
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9160. Propuctnc Powsr from Pressure of Gaszs, J. 
G. Statter, London. 
ao ta TELL-TALE TELEGRAPHIC APPARATUS, H. 


J. wick, Liverpool. 

9162. Gas Enatnes, J. P. Binns, Halifax. 

9163, Ram Jormts for Raitways, J. Mackenzie, 
Middlesbrough. 

9164. SasH Fasteners, W. Gwinnett, Wolverhampton. 

9165. THropo.itss, J. Hermann, Berlin. 

9166. Pencits and Pennoipers, J. Kerr, Manchester. 

9167. Cyc.e Frames, A. Peddie and F. Turvey, 
Sunderland. 

9168. Sgcurine Napkins, P, R. J. Willis.—(A. R. Ball, 
United States. 

9169. HoLprne Sacks to be Fiiuep, C. L. Buxton and 
J. P. Reeve, Kingston-on-Thames. 

9170. Pywgumatic Tires and Va.ves, E. 8. Roney, 
Manchester. 

9171. Presgrvinc Suxips' Borroms, H. E. Julyan, 


ndon. 
9172. Heatine Digs of Hor Presses, A. Truelove, 
Sheffield 


t) . 
9178. Srove and VaporisgR for Sick-Rooms, G. Caw- 
wood, Sheffield. 
9174. Printine Carpet, A. F. Firth and A. O. Shaw, 
Halifax 


9175. TrN-coNcENTRATING Macurnery, J. Rule, Cam- 
borne, Cornwall. 

9176. CycL® SELF-REGULATING Power Crank, J. H. 
McGuire, Leeds. 

9177. Macuines for Spryn~tne Fiax, H. M. Girdwood, 
Manchester. 

9178. Hoop for Cattpren’s Usg, R. 8. Bashall and J. 
J. Taylor, Manchester. 

9179. CycLte Mcp-cuaRp Bripog, G. Wiltshire, Liver- 


poo! 

9180. CyLinpgR Printinc Macuings, J. and W. 
Hunter, Stockton-on-Tees. 

9181. Drawinc Beer from Barres, B. Mendes, 
Manchester. 

9182. Sprnninc Macuunss, A. C. Allgood, Keighley. 

9183. Packinc for Prez Joints, J. Hamilton, Glasgow. 

9184. Transuittinc CycLe Powgr, K. Gengnagel, 
St. Leon: -on-Sea, 

9185. Repuctnc TemPmRaTURE in VessEts, J. W. K. 
Leiper, Aberdeen. 

9186. Mortive-poweR Encings, J. Murrie, Glasgow. 

9187. Gas Burners, J. St. C. Legge and C, E. C. 
Towsend, London. 

9188. Motor WuHee.s for Venicies, J. W. Walters, 
London. 

9189. Trunks, A. J. Boult.—({S. B. Smith, United 

‘ates. 

9190, PLartina Macutngs, T. F. Hagerty, London. 

9191. Manoues, A. Conkling, London. 

9192. Brake SHogs, A. L. Streeter, London. 

9193. Brake Suors, A. L. Streeter, London. 

9194. Explosive COMPRESSION Enorngs, H. M. Williams, 


ndon. 
9195. Cat.for Droppinc Sxips’ Ancuors, J. Meek, 
ndon. 
9196. Too. Drivers, H. M. Stevenson and L. W. Lans- 
on, 
9197. ’ Fotpinc Lounek CnHar, W. C. Tanner, 


ndon. 

9198. Metax Turns, F. A. Wilmot, London, 

9199. Fi.asH Lamp, A. J. Swaab and R, de Lamprecht, 
London. 

9200. CoIn-FReED Apparatus, A. J. Swaab and R. de 
Lamprecht, London, 

9201. Carp-seTrinc Macuinss, A. Blackburn and J. R, 
Tetlow, London. 

9202. Carp-srTTING Macuings, A Blackburn and J. R. 
Tetlow, London. 

9208. Winpow ADVERTISEMENT, T, Frackai, London. 

9204. AcETYLENE Lamps, A. E. Whiteley, Birming- 


9205. Means of Oprarnino Morive Power, R. Star, 


on. 
9206. Brakes for Marine Vessers, 8. R. Smith, 


Birmingham. 
9207. Mourupigces for CLarionets, H. W. Pedlar, 


on. 

9208. ApsusTaBLe Seat Fasreninas, A. Barnwell, 
Birmingham. 

9209. Etectric Arc Lamps, R. Upton, London. 

9210. Pwgumatic Tires for Cycle WuHeets, R. Lévy, 


mdon. 
9211. Supports for Exuisitinc Wreatus, E. Piper, 
ndon. 
9212. ExecrricaL Switcuges, J. D. F. Andrews, 
London. 
9213. Sctrpine Knirg, K. E. Reinle, Hawick, Scot- 
lan 


9214. Ratmway and TraMway VEHICLES, H. Penn, 
London. 
= Fast Weavino System, J. P. Fox, Providence, 
I, U.S.A. 
9216. Couptinc Device, H. H. Lake.—(J. Munton, 
United States. 
9217. Courtine Devices for VEHICLES, J. Munton, 


London. 
9218, nena of Fug. in Furnaces, A. Heberer, 
mdon. 
9219. Freepinc Sueets to Printiyc Macuines, H H. 
Lake.—{L. Benedict, United States.) 
9220. SELF-RocKING CrapiEs, L. F. Cutten, London. 
9221. Apparatus for Rackinc BrEr, H. W. Colby, 
London. 
9222, Marine Prorutsion Apparatus, H. A. Maurer, 
London. 
9223. WaTeR WHEELS, H. A. Maurer, London. 
9224. Macuines for Grinpina Batis, C. C. Hill, 
London. 
9225. Pneumatic Carrier Systems, E. A. Fordyce, 
London. 
9226. Hat-Btock Caucks, G. F. Larkin, London. 
= — and Sgats for Cycies, H. de Stedingk, 
mndon. 


9250. Propuction of Inpico,G. W. Johnson.— (Kalle 
and Co., Germany.) 

9251. Macuings for Sorrentnc Hipgs, G. W. Glazier, 
London. 

9252. Stoves, C. W. Stauss, London. 

9253. Rim-BRAKE MECHANISM for CycLxs, G. W. Rice, 
London. 

9254, APPARATus for OPERATING Braxrs, G. 8. and N. 
J. Jefferies, London. 

9255. TricycLEs, T. Innes, London. 

9256. CoLOUR-BLENDING Apparatus, G. K. Henderson, 
London. 

9257. Paper CARRIAGE for Typewriters, A. M. Clark. 
—-(The Wagner sppeeriier Company, United States.) 
= Wincues for PELLING TRUCKS, C. de Mocomble, 

mn 


on, 

9259. DeRrivine Propucts from Formic Actin, A. Béhal, 
London, 

9260. DisinrmcRaTiNG SupgrPHosPHats, A. G. Brookes. 
—(Chemische Fabrik Actiengesellschast vorm, C, Scharff 
and Co, Soraeee) 

9261. AuTomMaTic Niaut ADVERTISING, O. Pageault, 

st Btimas, W, L. Thompen 

. Brusues, W. H. Thom —(The Vereinigte 
Pinsel-Fabriken, Germany ) = ’ 

9263, <a W. P. Thompson.—(R. Bernheim, Ger- 
many. 

9264. CrnTRIFUGAL Apparatus, F. O, Nilsson, 
London. 

9265.  soameat Screw Coup.inas, J. Douglas, Liver- 


pool, 
9266. ee of Pipkgs, J. H. J. Bartels, Liver- 


pool. 

9267. ConTROLLING the Suppty of Or, T. Coulthard, 
J. H. Toulmin, T. Coulthard, jun., and W. Norris, 
London. 

9268. ManuractuRE of Cyanipgs, F. Howles, 
London. 

9269. Dre for Maxine Pinkino Corrers, H. A Hannum, 
London. 

9270. Lerrer Carps, A. Collins, London. 

9271. Braxkss, H. H. Evans, London, 

9272. — TeLeoraPHy, R. Greville- Williams, 

ndon. 

9278. RerrRactoRy INCANDESCENT MANTLES, G. Dauben- 
speck, London. 

9274. Hgatine Stoves, F. Dinz, London. 

9275. ENaings WorkED by Motive F.vip, J. P. Hall, 


ndon. 
9276. Fitters and FILTerRiIna MarTErRiats, M. and A. 
Jolles, London. 
9277. Tire Lever, A. Ellenger, Darsham, near Sax- 


mundham. 
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9278. DyNamMo-RLECTRIC Macuines, J. G, Statter, 
London. 

9279. Process of LeatHeR Manuracturg, W. 8. Smith, 
London. 

9280. AuTomaTic Frre-LicuTER, C. Smith, Wrexham. 

9281. Srezrinc and Sroppine Surps, G. R. Palmer, 
Newcastle-on-Tyne. 

9282. CaLenpars, H. Blunsom, Manchester. 

9288, Coupiina Rattway Carriages, J. Gillespie, M. 
N. Clark, W. and P. Gillespie, Glasgow. 

9284. Brarrnos for Hicu-spgep Suarrs, W. H. Clarke, 
Newecastle-on- 2. 

9285, DriIttinc Macutngry, T. Anderson, Liverpool. 

= Ruppger Heaps for Vessgis, 0. R. Davidson, 

Ww. 

9287. PAIRING PUNCTURED PyxgumaATIC Tires, J. 
Paton, Glasgow. 

9288. Launcuine Satps' Boats, W. Jones and W. Cook, 
Wolverhampton. 

9289. Hoipgr for Cyciz Pumps, J. Vircent, Nottin;- 


9290. ELecrricaL Sparkina Pivoas, F. Oldfield and J. 
W. Milligan, Birmingham. 

9291. Cycigs, L. and J. Greaves, Manchester. 

9292. Cosine the Brercu of Orpnancr, W. G. Potter, 
Manchester. 

9298. JENNIER and Mxgasurinc Macuinyg, C. Butter- 
field, Nottingham. 

9294, Locxinc Lamp Brackets for Carts, T. G. Blood, 
Birmingham. 

9295. Spray Fittina for Batus, J. Milne and H. 
Cheshire, Edinburgh. 

9296. Venice WHEELS, J. Reid, Belfast. 

9297. Umpretta and Hart Stanps, G., J., and M. 


Clarke, Burnley. 

9298. WasTE-waTer Cuosets, G., J., and M. Clarke, 
Burnley. 

9299. Mgasurine Roap Distance, A. W. 8. Pockling- 
ton, Glasgow. 


9300. ComBINED MxrcuanicaL Riveters, J. Duthie, 
Montrose. 

9301. Rois for Maxine Lino.ev, T. Flynn, Glasgow. 

9302. Sawrnc Macutngs, E. Kavanagh, London, 

9303. Firg-prick ARrcHEes for Furnaces, H. 8. 
Vrooman, Glasgow. 

9804. Draivine Cuarns, J. L. Simon, London 

9305. Mow1neo and Reapine Macuings, G. C. Bingham, 
London. 

9306. Nut Locks, J. Saur, Richmond, Ind., U.S.A. 

9307. Protrecrep FastEen1nos for Boxes, J. W. Howard, 
Glasgow. 

9808. RerractomeTers for Liquips, C. Pulfrich, 
Germany. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


619,123, Castine ARMOUR PLATES AND MouLD THERE- 
For, W. Beardmore, Glasgow, Scotland, and H. V. 
Holden, London, England.—Filed July 31st, 1897. 

Claim.— (1) The combination with a mould for casting 
metal plates having their opposite sides of different 
degrees of hardness, of a series of cooling pipe, 














9228. Pneumatic Transmission, B. C. Batcheller, 
London. 

9229. Pneumatic Transmission, B. C. Batcheller, 
London. 

9230. Pyeumatic Dispatch Apparatus, B.C. Batcheller, 
London. 

9231. Preumatic Dispatcu CaRRike, B. C. Batcheller, 


ndon. 

9282. CARRIER-RECEIVING MecuanisM, B. C, Batcheller, 
London. 

9238. Pygumatic Tung Carrigrs, B. C. Batcheller, 
London. 

9284. CLosina Cracks in Horssgs’ Hoors, E. Edwards. 
—(N. Bruna, Germany.) 

9235. Fotpinac Tents, E. Edwards.(G. Rupprecht, 


Germany. 

9236. Grounp Tackie for Buoys, E. T. Bunje, 

mdon. 

9287. FasTeninc Exvastic Treaps in Horsgsnogs, W. 
R. Howe, London. 

9238. Kires, P. M. Justice.—(Zimmerman Flying Ma- 
chine Company, United States.) 

9239. Direct-actinc Enorngs, H. J. Kimman and E. 
N. Hurley, London. 

9240. Scaizs, V. and A. W. Daniel, London. 

9241. Rotary Enatnes, J. Brons, London. 

9242. HypsavuLic Proputsion of Suips, G. Tabourin, 


on. 
9243. InpIcaTING DxsTINATION of Tramcars, H. E. 
eyer, London. 
9244. WasHsTAND ATTACHMENT, O. Pfanhauser, St. 


a Middlesex. 

9245. E.ecrric Inpicators, The British Thomson- 
Houston Company, Ltd.(F. P. Cox, United States.) 

9246. Mgasurinc Exectrric Currents, The British 
Thomson-Houston Company, Ltd.—(W. C. Fish, 
United States.) 

9247. AUTOMATIC-FEED WeicHERS, 0. von Lengerke, 
London. 


9248. Presses for Maxine Pips, J. Hassall and J. 
Perks, London. 

9249. Automatic CoupLines for Rattway Trucks, T. 
Hunter, London, 













arranged in the bottom thereof, a common return o; 
rs maw 


iG 19,12 3 J 
‘ a? 
Sem Wun 2. 


Z 
Ve 








SN 


\\ 





\\ 


OM: COLL 





SS 





SS 


Md LL 


RS 
W 
dd Md 


* 


D.6.,S SX 


AS 





SS 













Vii 








OF 


7 
KK gy Y 
MAN 7 G 






SSA IN: 





outlet pi on one side of the een —_ as 
said cool jpes communicate, asupply pipe at the 
opposite side of the mould communi with the 
cooling pipes nearer the ends of the mould, a branch 
pipe communicating with said supply pipe and with 





—<$<<=> 


the central cooling pipes, and a valve j 
between the j of ‘the branch pipe ‘aut eed 
suppl 7 Ripe, whereby the volume of codling medi 
sup or flowing through the end pipes annie 
decreased, substantially as and for ot pu be 
described. (2) The combination with the moul 
the supply pipe D and return pipe E, a series of a 
ing pipes through the wall of the mould near 
the ends thereof and communicating with said supply 
and return a centrally-arranged series of pi y 
communicating with the return pipe, and a beak 
Bigs commenting ith the mae Supp bye and 
wi cen’ les 0 and afvaly 
between the junction of phn gee fyb copie 
and the first end series of cooling pipes, substantigne 
as described. (8) The herein described mould, havin. 
a series of —— pipes embedded in its bottom 4 
lateral passage } in one side near the bottom of the 
mould communicating with the main geat, anda ges 
K at one side of the mould communicatin therewith 
oheve poseage h, pot @ series of late: 
su as and for the purpose descri} i" 
The herein described mould for casting armour sieft 
having its opposite sides of hard and soft metals 
respectively, having central and end series of coolin; 
pipes embedded in its bottom, a lateral nc 
one side near the bottom of the mould communicatin 
with a main geat, and a geat K at one side of the 
mould communicating therewith above passage 
through a series of passages 1, and above 
passages U at different heights through other latera] 
N; with valved pipe connections, substan. 
tially as described, whereby the full volume of air or 
coo! ng fluid may be continually supplied to the 
central pipe, while the volume of air ing through 





the end cooling pipes can be d 80 as t 
a uniform cooling or chilling of the cast ingot. sis 


619,149, Warer-wHExL, W. A. Doble, San Francisgo 
Cal.—Filed December 29th, 1897. . 
Claim.—{1) A bucket for a tangential water-wheel, 
in quadrilateral dish form, with rounded concave 
corners, having a central dividing wedge in the plane 
of the wheel, and a clearance passage for the stream 
at the terminus of said wedge, substantially as 
specified, (2) A water-wheel comprising a shaft, 9 
supporting disc, and a series of buckets attached to 
the periphery of the disc, said buckets being concave. 
with concave rounded corners, having central di viding 




















CZ 


wedges in the plane of the wheel, and clearance 
passages for the stream at the terminus of said central 
dividing wedges, substantially as specified. (3) In 
combination, the wall box or housing 17, having 
inwardly-inclined bottom 22, the diaphragm plate 18, 
extending nearly to the bottom of the housing 17, the 
wheel-shaft passing through said dlaphragm plate, 
the plate 20 having reversely-curved flange 21, and the 


ug to and revolving with 
the shaft 19, as specified, 


619,296. Dynamo Exectric Macuiyeg, &. 8. Forster, 
Schenectady, N.Y.— Filed November l4th, 1898, 

Claim.—(1) The combination, in a dynamo, of a split. 
hub spider, with an integral a secured 
to one side only of the spider. (2) The combination 
in a horizontal dynamo, of a spider with a split hub, 
and an integral collecting device secured to one side 
of the spider, with a space between the hub and the 
free side of the collector. (3) The combination ina 
horizontal dynamo, of a split-hub spider, and a pair of 
collecting rings fixed to one side of the hub witha 
space between the other side of the hub and the 
collector. (4) In a horizontal dynamo, the combina- 
tion of a split-hub spider, a collector fixed to one side 

















of the spider with a space between the other side of 
the spider and the collector, m ans for securing the 
hub toa shaft, a supporting bearing, and means for 
adjusting badd negeu-en of the spider without disturb- 
iug the collector when for any reason, as by wear of 
the bearing, the spider is out of its proper ition. 
(5) In adynamo, the combination of a split-hu spider, 
a collector fixed to one side of the spider, bolts 
securing the spider to the shaft, and a set screw and 
lock nut for adjusting the position of the spider 
relative to the shaft. 
619,391. Automatic CyLInpER Cook, 8. M. Carlisle, 
Louisville, Ky.—Filed July 26th, 1898. 
Claim.—In combination with a casing having a dis- 


o— opening and valve seats, and two valves 
rigidly adjusted on a valve stem, the ends of the said 





valve stem being slidably su in guides, of 

coiled springs arranged on said valve stem between 

the said valves and the said guides, whereby the valve 
creed the spring on the ether’ «0d 

seat by the de ion of the spring on the othe! 

of the valve stem, substantially as set forth. 
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_———— 
JACHING OF INDUSTRIAL CHEMISTRY 
THE TEACHSS® IN ENGLAND. 

During the past few months there have appeared in 
5 directions symptoms of unwonted excitement 
chemists respecting the present position and 
pects of industrial chemistry in this country. 
A number of more or less incompatible statements have 
been made to the effect that Germany is becoming 
seriously alarmed at the progress which technical edu- 
cation is making in England, that English manufacturers 
do not assist English professors in training young 
chemists, that English manufacturers only engage 
chemists if they have at least partially been made in 
Germany—that in Germany there is a far more intimate 
« association of science with industry ” than obtains with 
us, and finally, by implication, either that English manu- 
facturers are utterly unpatriotic or that the English 

system of chemical education is radically defective. Now, 
although the general question thus involved concerns the 
chemist rather than the engineer, and the professorial 
chemist rather than the rest of the chemical community, 
the uneasiness manifested at the present time points to 
the possibility of an important screw being loose some- 
where, which screw it is highly desirable to locate; and, 
moreover, as industrial chemistry and mechanical engi- 
neering are in many trades so closely connected as to be 
practically inter-dependent, it becomes of interest to the 
engineer to watch the chemical confessional, not simply 
to observe whether he may possibly be guilty of similar 
malpractices, if such exist, but also to discover whether 
there be any lessons for him in the present upheaval ; 
and yet further, if it be feasible, to assist in the eluci- 
dation of the mystery, lest, by the suggested decadence of 
applied chemistry, the parallel branch of engineering may 
be made to suffer in the near future, and ‘‘ little England- 
ism” spread to directions other than politics. 

At the moment there is undoubtedly much discussion 
going on in Germany regarding the perfection of their 
own educational methods, two signs of which are sundry 
complaints that excessive attention is devoted in the 
Universities to organic research, and a proposal that a 
kind of second-grade chemist shall be manufactured who 
shall presumably be—in the German idea—a sort of rival 
to the partially educated product of the English technical 
institutions. Without intending any disrespect to our 
friends and competitors, it may be questioned whether 
their anxiety is not largely a modified form of ‘ swelled- 
head.” Once upon a time, England had almost a 
monopoly among civilised nations in industrial chemistry 
and engineering ; but when Germany entered upon the 
field, a variety of causes at first assisted her most 
materially in the struggle. Firstly, the average German 
student was content to stay longer at college, and after- 
wards to enter works as an improver without asking any 
appreciable salary, whereas the young Englishman ex- 
pected to find his services commercially valuable at 
a much earlier period of his career. Secondly, the average 
German manufacturer was more easily and generally 
impressed with the importance of scientific assistance in 
his industry, and was willing to maintain a laboratory 
for years without finding any direct gain therefrom, 
whereas the Englishman expected a return in patents or 
revolutionary discoveries during the first months of the 
chemist’s endeavours. For these and other reasons, at 
the outset of the race Germany won hand over fist, 
admittedly most in the direction of chemical industry ; 
but when our countrymen tardily woke up to. the 
dangerous nature of the campaign, the better advised 
among them were enabled in part to check the German 
advance. This being, so to speak, surprising or annoying 
to the Germans, they naturally feel searchings of heart; 
and with great good sense, though perhaps unnecessary 
pessimism, look around to see if the check may not be 
their fault instead of their misfortune. The fact of both 
German and English camps being engaged simultaneously 
in reviewing the equipment and morale of their own and 
their opponent's forces does not prove out of hand that 
either is badly trained or officered ; it may indicate that 
both are defective, but it may equally show that both are 
efficient, and are too equal in strength to do other than 
divide the spoil. Arguments as to the goodness or bad- 
ness of English training methods, therefore, based on 
German anxieties are apt to be fallacious, unless great 
care is taken to determine the ulterior origin of those 
anxieties ; and whilst it is most judicious for us to set 
our house in order if there be need, the existence of that 
need is better ascertained by a dispassionate study of 
local conditions. 

The leading accusation made by English professors 
against their fellow manufacturers is that the latter do 
not assist them in their efforts; or more plainly, do not 
find posts for their senior students unless the men have 
been sent to Germany for a polish, while they always 
think the more highly of a chemin the longer he has 
lived abroad. In a discussion of this indictment several 
matters heave tobe remembered. There are, unfortunately, 
still far too many manufacturers in England who do not 
believe in chemistry at all, and consequently will not 
engage a chemist wherever he be trained. These men 
are not at present under consideration; their policy is 
wrong, but as they are not amenable to argument, they 
must be left alone until they begin to suffer in their only 
vulnerable point—the pocket. Again, it must be borne in 
mind that the complaint is made about the most highly- 
trained students of the English schools; the products of 
modern so-called technical education are not inculpated. 
This is not the occasion to enter upon an evaluation of 
that group of individuals who have merely attended 
evening classes, or have been through a course of technical 
instruction; most works managers have a very distinct 
opinion aboutthem. The actual point is this, that manu- 
facturers who do a preciate the importance of chemical 
knowledge will not ek with favour upon a chemist un- 
less he has been trained partly or entirely in German 
laboratories, 

. It has always been characteristic of mankind that a 
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prophet is not without honour save in his own country, 
and so the foreign-trained student naturally gains an un- 
deserved advantage; but while there is rightly no country 
in pure science, there is, or most assuredly ought to be, 
in industry. Apart from the sentimental aspect, patrio- 
tism in commerce, when it is not rendered impracticable, 
always pays, because the unnecessary importation of 
foreign men, as of foreign wares, tends to impress mer- 
chants and the public at large with the idea that trade is 
more flourishing and goods better {made abroad, thus 
militating against successful business in the country, and 
decreasing the value of the exports. Chemical manu- 
facturers are clear-sighted people, and understand this 
simple fact better than we can express it. If they look 
askance at the home-trained chemist, probably they have 
some good reason for so doing. In other words, a manu- 
facturer can only in fairness be expected to help an 
English training college by absorbing its students, pro- 
vided those students are likely to be of service to him, 
or are as likely to be useful as others obtained elsewhere. 
Is this the case ? 

The vast majority of chemists educated in ordinary 
colleges are finally required to become chemical engineers, 
managers of men, exponents of the art of making things 
that can be sold at a profit. Even the public analyst has 
to deal with questions of manufacturing, of expediency, 
of expense ; and it is clear, therefore, that if we are to 
maintain our position among the nations as chemical 
manufacturers, the really qualified chemist must be 
trained to the utmost limit, not only in pure theoretical 
and speculative science, but in the kindred subjects of 
physics, mathematics, accountancy, political economy, 
and knowledge of mankind. This latter expression partly 
explains and also partly justifies the preference shown 
by English manufacturers for chemists who have studied 
abroad. Residence for a year or so in Germany, or any 
other foreign country, means a better acquaintance with 
men and cities, a partial loss of British insularity and 
conceit, a wider intellectual horizon. Moreover, a great 
part of modern chemistry—far more than is originally 
worked out by Germans—is published in the German 
language, and a student is comparatively helpless unless 
he can read that tongue as readily as his own. Facility 
of this description is at present more quickly and cheaply 
acquired by living the life of a German student in a 
German town ; although if proper measures were taken 
in proper educational establishments, there seems no 
valid reason why sufficient working knowledge of the 
language should not be obtained without crossing the 
Channel. The enormous benefits accruing from a visit 
to foreign parts, not in specialised directions solely, has 
been recognised long enough. The young men of the 
leisured classes now, as formerly, make their grand tour. 
The up-to-date German commercialist engages by pre- 
ference German clerks who have occupied stools in an 
English office. The cynic hints, because the returned 
traveller possesses English trade secrets; but, at least 
among the more honourable sections of the community, 
the employer’s reason is undoubtedly grounded on the 
clerk’s wider general experience of affairs gained by his 
watching and growing to understand a foreign way of 
looking at things. 

To this extent, therefore, is German training em- 
phatically advantageous to the Englishman; and while 
the advantage is, from the chemical professor’s point of 
view, in non-essentials, it is yet most important and quite 
inevitable. But that residence and study abroad give 
a deeper insight into actual chemistry, whether pure or 
applied, than is to be obtained in England, cannot for one 
single moment be admitted. Assuming him of equal 
intellectual calibre, of equal length of training, the pupil 
of equally efficient teachers—and there be many such— 
the English youth taught only in his own country is no 
whit inferior to the German or to the Englishman 
trained abroad. 

Nevertheless, the English student, however thoroughly 
trained, and from whatever college he comes, is quite at 
sea when first he enters a chemical factory, and he 
requires much time and further study before he is really 
useful to his employer. Every chemist who has made 
himself a position on works, or has collected a consulting 
practice, knows this full well—he knows it from his own 
memory and bitter experience. Was the fault originally 
his, or that of his teachers? Hardly his own if: he has 
survived the struggle ; not necessarily were his teachers 
themselves inapt, rather were their methods faulty. 
But even granting that English training methods are 
somewhat defective, it does not immediately follow they 


.| can be improved, nor that a similar defect does not occur 


elsewhere. A little thought must show the unbiassed 
cbserver that college education of itself can never com- 
pletely fit a student for commerce of any kind, and this 
must remain true of Germany, England, or Japan. In 
spite of the “closer association of science with industry ” 
in Germany, the two branches can never be brought 
into actual contact, be the professorial staff very angels 
from heaven. When attempts are made to alter existing 
conditions by employing as a teacher a successful works 
manager instead of a purely theoretical professor, several 
defects remain untouched or are aggravated. The 
manager in all probability does not possess the art of 
imparting knowledge, which, as even School Boards 
realise, is quite distinct from that of acquiring it; he is 
only specially suited for teaching his own narrow branch 
of Sake As time goes on, by very stress of circum- 
stance he must needs become more academic in his 
ideas; and he can but teach the methods of his own 
industry as they existed when he left it, being, by virtue 
of his new position, debarred from keeping in touch with 
more recent developments. 

Still, we earnestly believe the English methods of 
training chemists to be capable of some improvement. 
The English professor usually devotes himself to the 
production of students whose notion of chemistry is 
sometimes pure analysis, more often a power of juggling 
with benzene rings. Neither is ‘‘ chemical industry;” 
neither—more particularly the last—induces that habit 








of mind needed to grapple with industrial conundrums. 
Both give the student a facility in handling beakers and 
flasks, of course ; but every finished chemist knows that 
his untrained laboratory assistant can perform routine 
analyses better and more uniformly than his master. In 
reality, the principles underlying analysis and organic 
research as carried out in colleges are bad training for the 
industrial chemist. The student gets the idea that the 
end of a process justifies the means. In commercial 
work, the end is only justified by the means. The pure 
analyst takes a piece of ore worth one penny and dis- 
covers that there is one-halfpenny worth of a certain 
ingredient in it—at a cost of several pounds for chemicals 
and time ; he has, nevertheless, fulfilled his whole duty. 
The young organic chemist applies the laws of permuta- 
tions and combinations to an aromatic compound, and, 
machine-like, turns out something new. It is sheer 
waste of time unless his research proves or elucidates 
some general hypothesis, or results in the production of 
a body of marketable value. Alas! he has never been 
taught to think of marketable value, and the new sub- 
stance he proudly exhibits at Burlington House costs 
more than its weight in gold, and is worth ——. 
Many chemists who have arrived after many years’ fruit- 
less work number among their friends men far more 
deeply read than themselves—men, perhaps, who know 
more about one particular group of chemical reactions 
than anybody else in the world—who are yet absolutely 
useless outside the laboratory, and even frequently 
require an adviser to direct their experiments into 
some sensible channel. If a student has good 
ground for believing that he will ultimately become 
an analyst or a benzene chemist, by all means let him 
pursue that special branch as far as he can; but not at 
the outset of his educational career. The logical method 
of training a student who desires to gain a true insight 
into chemical operations in general, who wishes to master 
thoroughly the principles of his science, and who is as 
yet uncertain to what branch he may afterwards be 
attached, is to let him make things. Well-known common 
chemical substances should be prepared in the labora- 
tory by his own hands, as nearly as possible according to 
well-known and existing manufacturing processes, and on 
the largest scale compatible with the resources of the 
place; seeing to it that he grasp the reason and the 
mechanism of each single stage, that he be not led to 
the unconscious impression that a factory is built of glass 
and platinum ; and urging on him the fact that cast iron 
and sulphuric acid, though at times less convenient and 
cleanly than porcelain and hydrochloric acid, yet have 
their peculiar sphere of influence in a strictly economical 
world. An arrangement should also be made by the 
professors to inculcate upon him the importance of time 
and money by selling him—if the phrase may be used 
without misapprehension—his raw materials and his 
fuel, forcing him to charge his time, and buying back 


‘from him the finished product at its merchantable rate. 


From personal experience we know this scheme is not 
wildly impracticable, it is in part adopted in some insti- 
tutions already ; it should be universal. 

During the past decade great advances have certainly 
been made. The Institute of Chemistry has practically, 
though not legally, gained a position analogous to that 
of the doctors’ Joint Board, or the Incorporated Law 
Society ; and the public are beginning to realise that a 
man who holds the Fellowship of that Institute is well 
trained, and primd facie a better expert than his rival 
who has it not. Chemistry, probably, is one of the worst 
sciences to ‘‘examine’’ in, and nothing could be easier 
than to set a paper which should “spin” the greatest 
authorities of the age, or, on the other hand, should, 
though apparently difficult, pass the veriest incapables. 
The Institute has taken enormous trouble in its selection 
of examiners and in the conduct of its examinations to 
devise tests that shall have some real value; and they 
have distinctly succeeded. An “ A.I.C.” of the present 
day is a man who has not only absorbed so many text- 
books and eaten so many dinners—to transfer an epithet 
—but has a knowledge of underlying principles, and is 
therefore competent to argue correctly from chemical 
effect to cause. But the examinations do not qualify him 
to take charge of a large works and run it at a profit; 
and no examinational system ever can do so. Only 
diamond can cut diamond ; only a manager can create a 
manager. The unfortunate part ofthe business is that 
so many persons in authority still do not at heart believe 
that a man thoroughly grounded in theory is thereby 
better fitted to understand practice, a. few notable ex- 
amples to the contrary notwithstanding. 

In the department of what may be termed the 
secondary education of fully trained industrial chemists 
a similar state of unrest is manifest. It is urged that 
the quality of the original communications read before - 
the Society of Chemical Industry is not what it should 
be, that members are not ready to describe their manu- 
facturing processes and to assist their younger brethren. 
Let us not be misunderstood; we have no quarrel with 
the 8.C.I.; we feel assured they do the best they can 
for their members. But although the gist of the diffi- 
culty is very plain, it is so wrapped up in verbiage as to 
be almost universally overlooked. Ifa society of indus- 
trial chemistry be a body instituted simply to hear 
papers on practical manufacturing as distinguished from 
pure chemistry, it is a logical absurdity. We must 
apologise for putting so simple and unpleasant a pro- 
position into words, but it is to the general benefit that 
our minds should be cleared of cant. An investigator 
gladly sends to the Chemical Society a description of his 
researches in pure science, finding his account in their 
publication; and generally he is not the least of those 
advantaged by the transaction. But if his work consist 
in the elaboration of a new process of commercial utility, 
as a money-making animal he cannot describe it unless 
it be patented and monopolised, when the communication 
is frankly an advertisement of the said process, and, as a 
monopoly, is of little interest to anybody else; or unless 
he be unable to carry it to a successful issue by himself, 
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owing to lack of funds or what not, when his paper be- 
comes purely an advertisement of himself. . The only 
other kind of paper a society of applied chemistry can 
hope to receive is an account of some manufacturing 
operation now superseded—a matter of ancient history, in 
fact. A suggestion has recently, we believe, been made 
to try lectures on chemical industry instead of ‘‘ papers.” 
This would simply be a somewhat parallel case to the 
employment of real technologists as professors, and as 
such has already been dismissed; partly it would turn 
on a question of fees to the lecturers if the best men are 
to be retained, a question that it concerns us not to 
discuss. 

If there is no very evident lesson for engineers in the 
unsatisfactory state of training for industrial chemistry, 
there is most clearly a lesson for chemists in the methods 
of engineers. A student who should. have passed 
through fifty drawing-oftices, and should be able to recite 
“Molesworth” backwards, is not deemed a fully- 
equipped mechanical engineer. Why should not each 
budding chemist be made to put on slops and serve in a 
well-managed factory, where the accounts of each depart- 
ment are kept separately, and the men are expected to 
pay their way, where the employés understand that if 
they waste time and material their particular operation 
may become unremunerative, and i may lose their 
positions? Why should not the chemical student be 
taught to file up—chemically—a lump of metal, produc- 
ing not only a perfect cube, but the largest cube possible, 
and in the shortest time ? Does not the young mechanical 
engineer have to perform each manual process of the 
shops, so that he may have a practical and personal know- 
ledge of the whole business? Is the laboratory training 
of the industrial chemist so much more inherently 
practical than the office training of the engineer, that he 
can —- exempted from similar manual work? | Is 
not this lack of personal experience in details the reason 
why even in factories where the engineering department 
is far less important than the chemical, an engineer is 
nearly always in command? Itcannotbe proved that an 
all-round chemical education fits a man to bea successful 
manufacturer less perfectly than a similar engineering 
one. As a matter of fact, the best practical engineer 
must be something of a chemist, just as the best chemist 
must be something of an engineer. 

There are notorious instances in this country where the 
chief of a chemico-engineering works has not received 
systematic training in either department of science, a 
state of affairs which is obviously ridiculous, and reflects 
discredit on the proprietors or directors of the concern ; 
it is far better that a chemist should not be at the head of a 
business which is mainly engineering, or vice versd ; but 
to be completely successful, it is indispensable that each 
class of men should be so well equipped in theory and in 
practice, that he may be placed at the helm who repre- 
sents that branch of applied science which is most pro- 
minent in the particular industry where either or both 
are employed. 








SEA COAST PROTECTION. 
By W. H.- WHEELER, M. Inst. C.E, 
No. VII. 
EXAMPLES OF GROYNES.—(Concluded.) 
West Coast. | 
The destruction of cliffs on the west coast of England 
has been much less than on the east and south, owing to 
the more enduring character of the rocks of which they 
are composed. 

Between the estuaries of the Ribble and the Wyre, where 
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fastened fin. upright iron rods 1}in. apart, forming a con- 
tinuous grating 2ft. high. The uprights are so formed 
that if necessary a second grating can be placed on the 
top. Mr. Dowson states that these groynes accumulated 
a considerable amount of shingle. As the first groynes 
became buried they were lifted from time to time, until 
the beach became raised from 10ft. to 12ft. above the 
level which existed when operations were first commenced. 
(British Association ‘ Report on Coast Erosion,” 1888.) 
At the present time the beach is about 3ft. below the 
top of these groynes, the shingle being about a foot the 
highest on the west side, or that from which the regular 
drift takes place. Along the rest of the beach is a 
number of wooden groynes, which do not appear to have 
been laid on any fixed system. They vary in their direc- 


| tion with the coast line and in the distance apart, and 
| are from 2ft. to 3ft. in height. 


As they do not extend 
more than 50ft. from the shore, the shingle which has 
accumulated to the top is now travelling past the ends. 


BLaAcKPooL, 


As this place gradually emerged from a fishing village 
into a fashionable seaside resort various means were 
adopted for preserving the sea from encroaching on the 
land and washing away the roadway. At first a rough 
stone footing was built to protect the cliff. This led to 
the denudation of the pt with which the beach was 
then covered. 

This was followed by a sea wall, or “ hulking,” by 
sloping the shore to about an angle of 50 deg. and paving 
it with stones, the manner of construction being some- 
what similar to that at Dymchurch. This wall was so 
undermined by the ‘sea that the foundation had to be 
carried to a lower level. The scour at the foot still con- 
tinuing, the foundation was again carried lower. The 
annual cost in repair ten years ago amounted to £1500. 
(B. A. ‘‘ Report,’ 1888). 

As the surface of the beach became gradually lowered 
several feet, and the force of the wave stroke increased, 
the difficulty of protecting the sea front increased. 

At South Shore, where there is no sea wall, there is a 
large accumulation of sand on the shore, and high water | 
of neap tides does not reach within 150 yards of the | 
roadway, whereas along the Blackpool as the 
beach is scoured out down to the clay, and the high 
water reaches to the foot of the wall. It is stated that 
at the present time the beach at North Shore is 14ft. 
lower than at South Shore. 

Some short high timber groynes were erected more 
than ten years ago along part of the wall, and to a 


————: 
Dowson in the Ribble Estuary, were put downh 
years ago, but do not seem to have oe of any sean 
and have since been removed. Also about the a 
time that the sea wall was built, a high timber pag 
extending for a short distance seaward from the cliff. 
was constructed, hat ile. shee was found to be of ng 
service in raising the beach and preventing the 
tion of the cliff ¥ destene, 

About three years since a concrete wall was erected 
at the foot of these cliffs, but owing to the scour on the 
beach following its construction, during a heavy south. 
west gale its base was undermined and the wall fell, the 
concrete now lying in ruins on the beach. Mr. Hindle 
C.E., the engineer to the estate, before rebuilding this 
wall, has determined to try and raise the whole beach 
in front, so as to diminish the force of the wave stroke 
on the cliffs, and has engaged Mr. Case to construct 
five low groynes extending to low water of spring tides 
placed 350ft. apart and 1000ft. long. These groynes arg 
similar in construction to those described at Dym. 
church. Although the work has only been commenced 
this winter, the sand at the foot of the cliffs, on the 
windward end of the beach, has already accumulated 
to a very considerable extent, and in the lowest places 
has been raised 6ft. 

Rossatu. 


North of Blackpool, along the coast to Rossall and 
Fleetwood, a considerable amount of groyning has been 
carried out; but the greater part of it has not been main. 
tained in good order, and the groynes have in many cases 
been allowed to go to ruin. At Rossall considerable ex. 
pense has been incurred in the erection of a sea wall for 
protecting the sea bank, and in the construction of 
groynes. These groynes extend about one-third of the 
way to low-water, and are placed at right angles to the 
shore; they are from 300ft. to 400ft. in length, and 
spaced 300ft. to 450ft. apart, and about 3ft. high. They 
consist of 2}in. planking spiked to 12in. square piles 
driven into the beach, tied in some places on the south 
side with iron rods attached to short piles. The beach 


| consists of sand at a flat slope, with a limited amount of 


shingle. The groynes at Rossall have accumulated a 
fair quantity of shingle, the material being from Ift. to 
2ft. higher on the south than on the north side of the 
groynes. 
Watney Isianp. 

At the south end of this island, where the cliff consists 
of glacial drift interspersed with large boulders, a con. 
siderable wasting has been going on, and to prevent this 





certain extent prevented the drifting of the shingle, but 
this is so unevenly distributed, being heaped up on one 
side and leaving the beach bare on the other, that they | 
do not afford any protection to the wall. The seaward | 
ends of the groynes have deep pools of water round them, | 
and the waves driven along to their shore ends strike | 
heavily against the sea wall. It is contended that these | 
groynes, while being a hindrance to the use of the beach | 
and dangerous for children, have not been of any service | 
in protecting the sea wall. 
Recently about £100,000 has been expended in ex- | 
tending the sea wall and promenade northwards. Since 
the erection of this new wall the beach at the foot of | 





it has been scoured away, the surface having been | 
lowered in places as much as 6ft., and the pitching has | 
had to be extended further seaward. The cost of ex- 
tending the footing and of repairs has already amounted 
to nearly £10,000. 

To prevent further denudation of the beach, groyning 
has been proposed, but so far nothing has been done. 
Mr. Case, of Dymchurch, has been consulted, and has | 












































the cliffs are composed of glacial drift containing boulders 
and gravel, there has, however, been considerable loss. 
South of Blackpool, the shore is bordered by sand dunes, 
which extend up the estuary to St. Annes. The beach 
in front of Blackpool, consists of glacial drift containing a 
great quantity of stones and pebbles. In heavy storms 
the stones are displaced and drift along the coast with 
the set of the flood tide, according to the position where 
they are set free, some going eastward up the estuary to 
Lytham and others med sees towards Rossall. 

For the protection of the shore on the north side of the 
Ribble estuary, a system of open groynes, on a plan advo- 
cated by Mr. Dowson, was adopted about fifteen years 
ago. The uprights of these consist of Yin. iron tubes 
driven into the beach at intervals of 8ft. 6in., to which are 
attached jin. horizontal iron rails, and on these are 











a long groyne 660ft. in length was constructed about 
eighteen years ago. Some small spur groynes have also 
been fixed. This groyne slopes away from the shore ina 
southerly direction, and extends to low-water. It consists 
of 6in. planking bolted to 12in. square piles, spaced 5ft. 
apart and driven into the clay, which lies below the sand 
with which the beach is covered. The piles stand 6ft. 
above the surface, but the planking is only 4ft., the top 
planks having been removed. The shingle has collected 
to the top of the groyne, on the north side at the upper 
end, and affords protection to the cliff as far as the 
shingle tails out. The shingle extends out from the 
cliffs about 100ft., the outer edge sloping at an angle of 
5 to 1; beyond this is about 40ft. of boulders from 6in. 
to 24in. in diameter, and then sand. 


HOLLAND AND BELGIUM. 


From Sangatte, on the French coast, to the Texel, the 
coast consists of a low sandy shore, sloping at an angle 
of 1 in 50 to 1 in 100, bordered by sand dunes, which 
afford the only protection from the inundation of the 
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Bank at Westkappcle 
Fig. 9. 


TIMBER GROYNE, HOLLAND 


offered to construct six low groynes spaced 400ft. apart, 
and carried to low water, a distance of about 1000ft., at 
a cost of £10,300, and has undertaken by this means to 
raise the beach 16ft. There appears to be considerable 
diversity of opinion amongst the members of the Cor- 
poration as to the benefit to be derived from these. 

In the meantime, on the Gwyn Estate, which extends 
northwards beyond the Corporation frontage, this system 
is already in operation. The cliffs here are from 50ft. to 
80ft. high, and are continually washing away. During 
one gale this winter 15ft. of the top of the cliffs was 
carried away. Itis stated that the remains of buildings 
are occasionally seen by the fishermen at very low 
spring tides upwards of a mile from the existing face of 
the cliffs. Some groynes consisting of iron rods and 
open lattice work, similar to those constructed by Mr. 





























country by the sea, and very costly protective works 
have from time to time been found necessary. The rise 
of spring tides along this coast varies from 5ft. to 17ft. 
The methods of protection in Holland are as various as 
in this country, and the engineers having charge of the 
sea works differ on most important questions of procedure. 

The more general practice is to give a long seaward 
slope to the banks, and cover the face with a layer of clay 
about 3ft. thick, and on this to place a pitching of hard 
rubble stone—generally basalt from Andernach on the 
Rhine—in blocks Sin. to llin. in thickness, or granite 
boulders from Norway. Insome places the basalt blocks 
are laid on a mattress of osiers, which are either made 
into fascines 5in. in diameter and from 4O0ft. to 60ft. in 
length, or packed in layers on the face of the bank. The 
slope of the lower or pitched part, which reaches to the 
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the highest tides, is about 1 in 4, and of the 
eT cont 1 in 40, the length of the face being from 
9 300ft. 
~ ae cases the banks for two-thirds of the way 
down to low-water mark are made toa gentle slope and 
we with Dutch bricks, below this the paving is con- 
d with basalt, which is continued at a steeper 





alien down to low water. In other cases, 
po of the bricks the clay is protected with a 
thick covering of plaited straw, placed in layers 


allel with the bank, and held in place with straw bands, 
which are pressed down into the clay with a tool made 
for the purpose. The straw requires renewing every year 
at a cost of about 3d. a square yard. 

Another method resorted to is the same as that used 
at Dymehurch, piles being driven into the bank and bays 
formed with longitudinal and transverse timbers, between 
which the basalt covering is packed. A strong diversity 
of opinion prevails as to whether the heads of these piles 
should project or be flush with the paving, the engineers 
in charge of one district contending that these projecting 
piles serve to break up the waves and diminish their 
eflect; while others, and these are the majority, contend 
that any projection of this kind creates eddies which 
Joosen and suck out the stones. 

The sea bank at West Kapelle, where there is a tidal 
rise of 15ft., and on which the sea beats with great 
violence, prot2cts 70,000 acres of land, the level of which 
is 6}{t. below high water. It dates from the ninth cen- 
tury, but has within recent times been increased in size 
and consolidated. It is 2°36 miles in length, and its top 
is 27:38ft. above low water, and 17°40ft. above average 
high tides. The slope of the face varies from 1 in 6 at 
the bottom to 1 in 20 at the top, the width of the bank 
at the top being 40ft. From a little below low water the 
lower part is pitched with basalt, next are rows of piles 
pitched in parallel lines, the heads standing above the 
face of the bank from 3ft. to 4ft., with transverse walings 
forming bays, within which the space is paved with 
random Norwegian granite boulders, above this for 124ft. 
is basalt pitching, then a layer of clay and plaited straw, 
and above this basalt pitching. To prevent the destruc- 
tion of the piles by worms, they were formerly covered 
with scupper nails so as to induce rust, but more recently 
creosoted piles have been used—Fig. 9. Along the less 
exposed portion of the bank the face is protected by 
fascine work and clay up to the height of average high 
tides, and above this clay and straw matting. Stores of 
stone and other material are placed at intervals along the 
bank for the purpose of repair in case of accident, 
and a tram line runs along the top for conveying 
materials. 


par 


SCHEVENINGEN, 

Here not only the protection of the coast has had to 
be considered, but also the requirements of an important 
watering-place, and the long slopes used in other 
places would take up too much valuable space. The 
bank, which suffered very severely during the storms of 
the winter of 1894, has within the last few years been 
protected by a concrete sea-wall, faced with basalt blocks, 
the face being formed to a radius of 13°12ft. The top of 
the wall is 24ft. above low water and 10ft. above the 
highest known tides. This wallis 20ft. high, the base 
extending 6}ft. below low water. It is 8ft. wide at the 
base and 2°78ft. at top; the toe is protected by piles 
driven 13ft. below low water. In front of the wall is an 
apron 20ft. long laid at a slope of lin 4. The lower part 
consists of mattress work 1ft. thick; on this is concrete 
of the same thickness, the top being faced with basalt 
blocks. The length of the wall is 3714ft., and the cost 
was £36 17s. 6d. a yard. 


OSTEND. 


“The Digue” near the Pavilion du Roi has a solid 
toe of concrete 16ft. long and 3}ft. thick. From about 
the centre of this a face of hard burnt bricks, the 
lower 5ft. is laid horizontally, and above this 12ft. in 
length at a slope of 2 to 1 terminating at the top in a 








Fig.10. 
Scheveningen. 


length of 3ft., having a curve of 3°2ft. and stone coping, 
the top being 12ft. above low water and 6ft. above highest 
tides—Fig. 10. 

NorpDERNAY. 

The face of the bank here is paved with heavy sand- 
stone blocks, laid on concrete to a little above the level 
of the highest tides, the lower face being concave, with 
a radius of 14°76ft., and the upper part convex, and 
above this brick paving on concrete. The base is pro- 
tected by a toe 18ft. long, consisting of rows of piling 
With transverse timbers, the space between being filled 
rr with large blocks of stone, the total thickness being 
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GROYNING. 


Ro the French, Belgian, and Dutch coasts a consider- 
able amount of gro ning has been done for the protection 
an coast. At Dieppe the groynes, which are from 
H - to 11ft. in height, consist in some cases of solid 

8 of timber 12in, by 10in., laid horizontally, and sup- 





ported by piles spaced 5}ft. apart, with two struts Tin. 
square, attached to 12in. by 12in. oak piles. The top row 
of balks is held in place by 2}in. by 1}in. iron straps, and 
the groynes have a solid horizontal balk at the top, with 
a double row of 2in. planking spiked to the piles. The 
shingle is very unevenly distributed along the shore, in 
some places being level with the top of the groynes,and 
in others there being a drop of about 10ft. from one side 
to the other. 

On the Belgian coast, which consists of sand, the 
slope below high water of spring tides being on an average 
at an angle of about 1 in 50 up to as much as1in 100 
groynes have been placed on the beach from time to 
time with the view of accumulating material and inter- 
cepting the currents which are produced during the rise 
and fall of the tide along the lows or depressions running 
parallel with the coast, and which are formed on 
the beach during gales, sometimes to a considerable 
depth. The groynes placed transversely to the coast 
have the effect of fixing the sand and forming a regular 
slope. 

At Ostend, in front of the sea wall, the groynes extend 
out from the sea wall to low water-line a distance of 500ft. 
to 800ft. Some are composed of an arched pitching of 
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Fig i 
Groynes at Ostend. 





brick paving 30ft. wide, rising in the centre about 3ft. 
above the beach, and protected at the sides by bermes of 
fascine work 13ft. wide—Fig. 11. 

Other groynes are constructed of fascine work 26ft. 
wide at the upper end, increasing to 40ft. at the lower 
end. The fascines are laid in a curved form to a radius 
of 3ft., which corresponds with their rise above the beach 
in the centre. The fascines are fastened down with stakes 
5ft. in length, and from 2ft. to 8ft. apart. In some cases 
random blocks of stones are placed between the stakes— 
Fig. 11. The beach is very level, and the surface of the 
sand under normal conditions is the same on both sides 
of these groynes. 

From Wenduyne to Heyst the beach is groyned the 
whole way with groynes of masonry or fascine work, the 
groynes being placed at right angles to the coast, and 
extending to low water a distance of 650ft., and being 
about the same distance apart, the slope being about 1 
in 50. This system of groyning was commenced about 
300 years ago, and gradually extended. The groynes 
are Jow, and do not appear to have led to any accumu- 
lation on the beach. A comparison of surveys made 
from time to time since 1833 shows the beach in places 
is from 2ft. to 2$ft. higher, but for the greater part of 
the distance the level appears to be unaltered, the 
general condition of the littoral of Flanders being prac- 
tically the same as when the groynes were first con- 
structed. The principal use of groynes on these sandy 
coasts is to intercept the currents which, during the rise 
and fall of the tide on the beach flow along the lows or 
furrows running parallel with the coast, produced in 
heavy on-shore gales. 

These lows, if the run of water is not stopped some- 
times, attain a considerable depth, scouring out the sand 
down to the clay and peat of which the substrata of the 
beach is composed, and extend nearly to the foot of the 
dunes, and render the falling of the slope occasioned by 
tempests and great tides more considerable. This system 
of low groynes placed transverse to the coast is considered 
to have the effect of preventing the formation of these 
lows, and maintaining the beach at a regular slope and 
in a better condition for the spread of the waves. 

At Scheveningen and other parts of Holland, the groynes 
erected for the purpose of collecting or preventing the 
denudation of the sand from the beach, consist of a layer 
of mattress work made of willows secured in place by 
piles. This is used for the purpose of preventing the 
stones sinking into the fine sand. On this mattress work 
is placed a layer of rubble basalt about 18in. in thickness. 
These groynes extend to some distance below low water, 
certain lengths reaching at Scheveningen to 325 yards, 
the average length being about 120 yards and the full width 
40ft., the distance apart being a little more than that of 
the length. The willow mattress does not last longer 
than about twenty years, and consequently the groynes 
frequently require reconstruction. 

On some of the groynes the piles project above the 
shore as much as 6ft. There is a strong controversy as 
to whether this does good or harm, the more general 
modern opinion being that they are injurious. In addi- 
tion to their uselessness, these piles, projecting above the 
beach over a wide area, are a great eyesore and give a 
dismal appearance, and tend greatly to destroy the beauty 
of the shore where they are used in front of a watering 
place. In some cases these groynes collect sand or raise 
the beach, but their general effect is only to prevent denu- 
dation. Where the beach is steep, say at an angle of 1 in 25, 
they are most effective, but when the slopes reach 1 in 50 
little or no accretion takes place. 








A SINGULAR RAILWAY EXPERIMENT. 





Morr than seventy years ago some curious railway experi- 
ments were tried at Brighton, which, although never 
attempted upon a commercial scale, led later on to the sad 
waste of money and talent expended by so many upon the 
atmospheric system. The experiments in question were 
made by Mr. John Vallance, of Brighton, in 1826 and 1827, 
chiefly in the latter year. He erected in Devonshire-place— 
some accounts say in his garden there—a tube or cylinder of 
wood, nearly 8ft. in diameter and about 150ft. in length. In 
this tube—the ends of which were chiefly of glass; to admit 
light, and must have been capable of opening—was laid a line 
of railway having ea small vehicle runhing upon it. This 








was provided with a wooden shield, fitting the tunnel or tube 
all. round, save about an inch or a little “more. Pumps 
worked by Steam being provided, and the tube, presumably, 
closed at one end and opened at the other, air was pumped 
out from in front of the carriage, and caused it to be drawn 
through without any degree of exhaustion that could pos- 
sibly affect the passengers taking place. Mr. Vallance, 
indecd, states that the barometer was not lowered even 
,}oth of an inch, yet the carriage travelled quite freely. By 
means of valves, operating to reverse the action of the air, 
the vehicle was driven to and fro with the utmost ease, and 
without the slightest inconvenience from what it was the 
fashion to term the “ rarefaction” of the air. On Decem- 
ber 2nd, 1826, when the tube had just been finished, four 
Peers were found bold enough to try the apparatus, and 
a few months later some others, more than a dozen M.P.’s, 
and several prominent gentlemen of Brighton, gave it a tho- 
rough testing with satisfactory results. They signed a 
declaration—May 5th, 1827—to the effect that they had 
tried Mr. Vallance’s mode of travelling, and thought it would 
be advantageous “if what we have seen on a scale of yards 
can be extended to miles.” A certain Sir W. Couling, 
described as a Russian engineer officer, reported to his 
Government in most flourishing terms of the new invention, 
and urged the immediate construction of a similar tube from 
St. Petersburg to the Black Sea. By having a tube large 
enough for vehicles with wheels 10ft. or 12ft. in diameter, 
he considered 100 miles an hour greatly within the possibili- 
ties of the scheme. Evidently, like George Stephenson in 
the case of the locomotive, he did not wish to “ put a cross 
upon the concern” by over-estimating its capacity. The 
first vehicle used was very small and light, but in the later 
trials of 1827 Mr. Vallance employed one which was larger 
than most of those used on the steam railways for several 
years after their introduction. It was over 22ft. long, 54ft. 
wide, and the same in height, and carried twenty persons 
comfortably, facing each other as in an omnibus. On one 
occasion a table was placed down the centre and a comfort- 
able meal eaten by the travellers, the inventor stating that 
his coaches might be made like the cabins of steamers, and 
that scfas even might be provided if required. The invention 
of the dining-car mey therefore be, in a sense, credited to 
Mr. Vallance, whose ideas as to railway ease and comfort 
were certainly a very long way indeed ahead of his day. The 
pumping engines seem to have been equal to driving this 
large coach to and fro in the tube just as easily as the small 
one. Their capacity, however, was large for the work, being 
equal to the exhaustion of over 50,000 cubic feet of air per 
minute, which was estimated to be equal to the traction of 
100 tons at 10 miles an hour, or 10 tons at 100 miles an hour. 
What speed was actually got up does not appear, but it must 
have been low with so short a run. The weak point obviously 
was the assumption that the results obtained on this minia- 
ture scale would exactly reproduce themselves on a railway of 
the same kind several miles in length. So convinced was 
Mr. Vallance and some of his friends of the truth of this that 
they made great efforts to establish a line between Brighton 
and the harbour at New Shoreham, say six miles. With 
the singular faith of later believers in atmospheric traction, 
they considered gradients of no account, and intended tc have 
their terminus near Brighton Old Parish Church, about 180ft. 
above sea. The country between Brighton and Shoreham 
being flat, the whole of this rise, save 30ft., was to be con- 
centrated at Brighton, the force of momentum being largely 
relied on to help the exhausting engines. In consequence of 
the slight degree of vacuum found necessary by the above 
trials, it was considered that the tube might be cheaply and 
lightly constructed of bricks lined with cement, of wood, or 
even of burnt clay. How the vibration of 100 mile an hour 
speeds would affect such gimcrack affairs does not appear to 
have been considered, but in case the pneumatic system did 
not come up to expectations, it was thought the tube might 
be worked through by horses, or even locomotive engines. 
About £75,000 was expected. to be the cost of installing 
the system b2tween Brighton and Shoreham, on which 
goods could be conveyed at 1s. per ton, the cost of road 
transit being estimated at 6s. per ton. At 3s. per ton, which 
it was thought would ke considered very moderate, a 
dividend of 10 per cent. would be paid, the traffic being 
estimated at 75,000 tons perannum. It was further ex- 
pected that any number of people would pay 5s. for a trip to 
Shoreham and back to see such & marvel as the tubular 
railway and its splendid machinery. A London, Brighton, 
and Shoreham Pneumatic Conveyance Company was pro- 
jected, the line to London to cost half a million, the cost of 
the power necessary to convey 300 passengers and 50 tons of 
goods each way per day being estimated at only £20, or 
£7300 a year. The dividend was modestly put at 25 per 
cent., but the scheme was not taken up. People had no 
relish for travelling in tunnels or ‘cylinders,’ even though 
daylight was admitted through glass windows. For years 
after that the general dislike and dread of tunnels was very 
great, and nowhere more so than at Brighton, whose en- 
lightened medical men predicted serious injury to the human 
frame from being conveyed through “gloomy and echoing 
chasms.” 

In spite of the very small grounds there were for supposing 
that a railway worked in a back garden would answer on a 
commercial scale, Mr. Vallance, or his friends for him, pro- 
fessed that many applications had come in for estimates of 
the cost of applying the pneumatic system in lieu of rail- 
ways or canals, and that a projected canal from Paddington 
to the Thames would probably be superseded by a cylinder 
or railway tube. This seems to have been the Kensington 
Canal, which ended near where Addison-road Station now is. 
So late as 1833 Mr. Vallance proposed- to extend this com- 
munication to the London and Birmingham Railway and 
the Paddington Canal near Kensal Green, on the plan tried 
at Brighton in 1826-7. The line was to dip under the 
principal roads, and an underground line was to go from 
Kensington to Hyde Park Corner. At a time when plans for 
tunnelling under London in all directions are being got up, 
it is interesting to find that subterranean railways in the 
metropolis were deemed possible so long ago. 

Vallance’s patent for an atmospheric or pneumatic railway 
in a tube is No. 4905, February 19th, 1824. He never took 
out any other railway patents, but had several for various 
means of cooling and ventilating rooms, and for refrigerating 
apparatus, and seems to have been an ingenious, if not 
very practical or successful, mechanician. He appears to 
have been associated with a Mr. Pinker, but what part the 
latter took in ‘the elaboration of the scheme we are unable 
to say. From Vallance’s experience to the pneumatic des- 
patch is a long stride; yet the principle is the same, and a 
cast iron’pipe line yet lies underground between Euston and 
Holborn, which was projected to carry the mail bags to St. 
Martin’s-le-Grand. The air was exhausted by a large fan, 
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GREAT CENTRAL RAIILWAY—SKEW DECK BRIDGE OVER THE SOAR 
MR, EDWARD PARRY, M, INST. C.E., ENGINEER 
(For description see page 485) 
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GREAT CENTRAL RAILWAY FROM 
LEICESTER TO RUGBY. 
No, IV. 

\Vx are now enabled, by the courtesy of Mr. Edward 
y. M. Inst. C.E., the engineer-in-chief of the fifty-two 
of the new line from Annesley Junction to Rugby, 
ibe in detail the design and construction of the 
dsome steel girder bridges over the river Soar. 
4 general view and elevation of both of these structures 
ch given in the two excellent photographs published in 

y number for the 28th of lastmonth. We have availed 
<aaleet freely, in the interest of our readers, of the 
valuable working plans and sections kindly placed at our 
disposal by the same authority, which will greatly facili- 
tate the accompanying explanation. 
yroceeding on our journey southward along the last 
length of the northern section of the recently opened 
railway, a few remarks may be appropriately made respect- 
ing the measures adopted by the company to consolidate 
its important undertaking, and to ensure its future 
success. The Great Central Railway has, in addition to 
a joint Private Bill in the present parliamentary session, 
to which a brief allusion will be made, a Bill of its own 
to empower it to acquire lands, stop up roads and 


THE 


Parr) 
miles of 
to descr 
two han 


thoroughfares, and to construct new works in Sheffield | 


and its neighbourhood. 

The Bill also seeks to extend the time for the pur- 
chase of lands and the completion of several of the 
company’s railways authorised by previous Acts, notably 
that of the Cheshire Lines Act, 1890, of the Wirral 
Railway, and of the Wrexham, Mold, and Connah’s Quay 
Acts. It proposes, also, to raise additional capital to the 
extent of a third of a million, and to obtain running 
powers over portions of other railways in conjunction 
with the North Staffordshire Company, The other Bill 
which is a joint one betwe2n the Great Western and the 
Great Central companies, 
isa far nore important 
measure as regards the - z 


Before, however, | 


thickness over the bearings at the abutments. The end 
view in Fig. 44 shows that the girders are closed up by 
a plate of gin. thick, riveted by angle steels 4in. by 4in. 
by 4in. and 8tin. by 3in. by 4in. to the terminal pillars. 
Both the vertical and horizontal plates in the upper and 
lower chords vary in length, breadth, and thickness. 
The maximum dimensions may be taken as the follow- 
ing :—29ft. 4in. by 2ft. 6in. by 4in., and 31ft. 4in. by 1ft. 
Sin. by in. Consequently there are but few wrappers 
or cover-plates in the flanges, but they are double, and 
range from 4ft. by 1ft. 8in. by Zin. to 5ft. 4in. by 1ft. 8in. 
by Zin. In Fig. 5 an enlarged vertical section, taken 
longitudinally through the axis of the girder, is given of 
the two central panel lengths, which Bt the manner 
in which the chords and the struts and ties in the web 
are united, and the rivet area required. The con- 
struction of the web vertical struts is clearly apparent, 
as well as that of the vertical stiffening diaphragm 
plates riveted in between each pair of the angle 
steels forming the strut. The section in Fig. 6 is 
taken through the line AA in the fifth panel length 
of the elevation in Fig. 4, counting from the end of 
the girder, and, in addition to the upper and lower chords, 
contains an elevation of the aera struts in the web, in 
which each opposite pair of angle steels is braced 
together by small lattice bars 2}in. by }in. in thickness. 
The upper flange is built up of two horizontal plates, 
one 2ft. 6in. wide by }in. in thickness, and the other 2tt. 
in width and-7,‘;in. thick. In addition there are a pair 
of vertical plates forming the sides of the trough-shaped 
flange, each 1ft. 6in. by jin., and four angle steels 3}in. 
by 3sin. by 4in. It will be seen that the vertical 
diaphragm plates are connected to the horizontal plates 
by a pair of angle steels 34in. by 34in. by in. In the 
lower fiange there are three vertical plates only, lft. 8in. 
wide by jin. in thickness. Sections at the lines BB and 
CC on the elevation of the main girder are given in 


near enough to each other to be regarded as practically 
continuous. As in all bridges of the deck type, cross 
girders are dispensed with, and in the present instance 
the platform or floor is constructed as follows :—It has 
been previously pointed out that there are two horizontal 
plates in the upper flange, one of which is 2ft. 6in., and 
the other only 2ft., so that the former projects 3in. on 
each side of the flange beyond the other. To the under- 
neath surface of these projections are riveted tee steels, 
6in. by 3in. by 4in., as shown in the general cross section, 
which are 3ft. in length between the track carrying 
girders AB, BA, and 4ft. between the girders B B, and 
beneath the six-foot way. These T steels are spaced at 
distances in both cases varying from 2ft, 4in. to 2ft. 8in. 
and 3ft. apart. Over them are riveted steel flooring 
plates 4in. in thickness, and both the latter and the upper 
flange plates of the main girders are payed over with 
a layer of asphalt lin. in thickness. Details of the 
flooring are shown in the plan in Fig. 13a, from which 
it will be seen that the flooring plates are not carried 
over the top of the flanges of the main girders, which 
thus have themselves to act the part of floor plates, 
and by this means they effect a saving of a thousand 
square feet of steel flooring. At the fixed end of the bridge 
the floor plates have a lap of 9in. upon the brickwork of 
the abutment and a lap of lft. at the expansionend. At 
each side of the bridge there is a footway raised to rail 
level and carried on framed cantilevers built up of steel 
plates, lattice bars, and angle sections. The lower flange 
of the cantilever is composed of a pair of angle steels 
3in. by 3in. by }in., and is prolonged so as to form a 
vertical support to the parapet, and the whole con- 
struction, which is skilful in design, has, as repre- 
sented in the photograph in our previous article, 
a very light and graceful effect. Fig. 14 is a section 
taken along the line A A in Fig. 15, through the fixed 
end of the curved cantilever looking towards the main 
girders. Fig. 15 runs 
along the zigzag line B B, 
and shows a section of 





entrée of the latter line 
into the metropolis. The 
Great Central Company 
has already obtained 
powers to construct a 
branch from Neasden to 
the main line of the Great 
Western, and the joint 
committee of the two 
railways is now asking 
parliamentary sanction to 
run a line connecting the 
authorised Wycombe and 
Oxford Railway with the 
Great Central system at 
a short distance to the 
north of Finchley-road. 
The result of the accom- 
plishment of this pro- 
jected undertaking would 
be that the through trains 
of the Great Central 
would be almost exempt 
from the necessity of run- 
ning over the Metropoli- 
tan tracks. It may be 
here mentioned that but 
a few days ago the pre- 
amble of the joint Bill 
was declared to be proved 
before the Select Com- 
mittee of the House of 
Commons. Certain clauses 
were ordered to be inserted 
in the Bill, and it was 
stated for the Metropoli- 
tan Railway that the com- 
pany did not propose to take any further part in regard 
to the Bill in this House. 

It will be quite sufficient if we restrict our attention to 
the larger, so far as the maximum span is regarded, of the 
two deck bridges over the river Soar, which will be that 
of the single-span design represented in the photograph 
published in our last article. A general plan of the 
superstructure of the bridge, which is on an angle of skew 
of 55 deg., and on a curve of forty chains radius, is shown 
in Fig. 1 opposite. It consists essentially of four main steel 


girders, or it may be said of two pairs of main girders A B | 


and } A, running longitudinally parallel. Each pair carries 
a single track, and is separated one from the other by a 
distance equal to the ordinary six-foot way. The twin 
girders are braced together at the upper booms, and also 
each pair is braced together by the platform of steel 
plates, which forms a solid horizontal diaphragm, and 
imparts great strength and rigidity to the whole structure. 
At the lower chords each pair of the track-carrying girders 
is further connected together by a double system of 


transverse diagonal bracing in a horizontal plane, but the | 


pairs themselves are braced horizontally by only a single 
system, as shown on the general plan. Sections on the 
lines CC, D D, on the plan, are given in Figs.2 and 3, and 
show the arrangement at the ends of the main girders 
over the bearings at the fixed end. 

_ An elevation of one of the main girders is represented 
in Fig. 4. It has a span of 104ft. 8in. from centre to 
centre of bearings, a total length over the end pillars of 
106ft. Sin., with a uniform depth of 10ft. 3}in., and an 
angle of 50 deg. between the diagonal members of the 
web and the horizontal, which gives a length of panel of 
‘ft. Sin. between the centres of the vertical struts of the | 
web, At the centre of the main girders, these com- 
pression members of the web consist of four angle steels, 
3jin. by 8hin. by }in., which are each increased in 
Scantling to Gin. by = by ;%in. at the ends of the 
girder. Similarly, the diagonal members of the web in 
tension at the centre of the girder are composed of a 
pair of bars Tin. by #in., increasing to lft. 5in. by fin. in 








BRAUNSTONE GATE BRIDGE 


Figs. 7 and 8, in which the cover plates cf the vertical 
plates in both flanges are shown. The whole joint is 
stiffened in the upper or compressive flange by the intro- 
duction of a transverse angle steel 34in. by 3}in. by $in., 
but this is omitted in the lower or tension flange, as 
owing to the nature of the stress upon it, there is 
no tendency to buckle in that member. A vertical 
section through the line D D at the end of the girder in 
Fig. 9 points out the great diminution which takes place 
in the respective upper and lower sectional areas of the 
flanges at different parts of the girder. The castiron bed- 
plate is secured to the bedstone by holding-down bolts 
lin. in diameter, and 10}in. in length, upset to 2in. in 
diameter at ends. A plan, end and side elevation of the 
bed-plate, are given in Fig. 12. It is 3ft. 6in. square 
over all, 3}in. thick, but the actual bearing surface is 
2ft. din. by 2ft. 4in. There are four drilled holes 2in. in 
diameter, 1ft. 6in. apart from centres in the length of the 
bearing, and 3ft. lin. apart in a transverse direction. 
Both the upper and lower surfaces of the bed-plates are 
planed, and there are eight tapped holes for set screws 
ljin. diameter at the fixed or London end only. All the 
rivets in the girder proper are jin. in diameter, and 
generally have a pitch of 4in., while those connect- 
ing the floor-plates are 3in. diameter, with the same 
pitch. At bearings and wherever else specified the rivets 
are countersunk, and all holes are drilled. A camber 
of 1tin. evenly between bearings is given to the main 
girders. 

An excellent idea of the general design and of the 
details of construction of the deck bridge over the river 
Soar will be obtained by a reference to the general cross 
section in Fig. 13. From the outside face of the parapet 
upon the one side, to that upon the other, the whole 
structure consists of a series of massive steel frames 
placed at distances of 7ft. Sin. from each other, and 
in which the different members are arranged and con- 
nected in a most skilful and scientific manner. At these 
points the permanent way and the loading upon itis literally 
carried in a succession of steel cradles, which are almost 


the upper flange of the 
main girder, and the verti- 
cal diaphragm plate, and 
of the fixed end of the 
cantilever, a plan of the 
steel footway, and a sec- 
tion of the parapet and 
of the two supporting 
angle steels already de- 
scribed. A_ horizontal 
section at DD through 
the lower part of one of 
the vertical struts of the 
main girder is given in 
Fig. 16, which displays 
the manner in which the 
horizontal bracing be- 
tween the main girders 
is accomplished by the 
aid of gusset plates. It 
will be seen from the 
general cross séction in 
Fig. 15 that there is no 
diagonal bracing in the 
vertical plane between 
the girders B B and under 
the six-foot way. In Fig. 
17 there is an elevation 
of part of the parapet of 
the ballast board, which 
is 1ft. Tin. in height. The 
parapet is a simple trellis 
girder 104ft. 3in. long and 
6ft. deep. It is built up 
; of an upper flange con- 
- sisting of a horizontal 
plate 9in. by }in., and 
a T steel 6in. by 3in. by }in., of a lower flange with 
a vertical plate 6in. by }in. and a pair of angle steels 
3in. by 3in. by }in., and of a net of lattice bars 2in. 
by jin. At every panel length where the lower flange 
of the cantilevers are attached to the parapet on the 
outside there are fixed a couple of corresponding 
T-steels Gin. by 3in. by }in. on the inside. The 
Braunstone Gate bridge, shown in the accompanying 
photograph, is at some distance to the south of the 
central station at Liecester, and the spans of the girders 
are very unequal, one being 133ft. and the other 178ft. 
in length. Both girders have the same depth, that is, 
19ft. at the centre, and the cross girders are spaced 8ft. 
apart. In this, as well as in the other examples of the 
bridges on the Great Central Railway which we have 
published, which have the upper booms curved, the curve 
is always of a segmental form. After leaving Leicester 
behind, and setting our faces southwards, there are in 
the length of line we have yet to traverse, before arriving 
at Rugby, several important works which we have yet to 
describe and illustrate. Some of them are perhaps not 
on quite the same scale of magnitude as those the par- 
ticulars and views of which we have been enabled to lay 
before our readers. They nevertheless present different 
types of structures, serve to indicate in both an inte- 
resting and instructive manner the general character of 
the class of work they belong to, and forge the last link 
in our constructive chain from Annesley Junction to the 
old town of Rugby. 











Tue orders for the twelve locomotives for the railway 
extensions in Mashonaland and for the Beira Railway, which is to 
be widened from the 2ft. to the 3ft. 6in. gauge, have been placed 
with Messrs, Neilson, Reid, and Co. It was at one time feared 
that these engines would have to be ordered in America, as hey 


| were very urgently required, but the engineers, Sir Douglas Fox 
| and Sir Charles Metcalfe, were able to obtain from Nessrs, Neilson, 


Reid, and Co. an undertaking not only to give the delivery 
required, but also to manufacture the engines of British material, 
and up to the usual high-class specification ruling in this country, 
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LONDON WATER SUPPLY. 

A GLANcE at the annexed diagram—Fig. 1—compiled 
feom the figures contained in the subjoined table, will, 
perhaps, present more clearly than anything else to the 
reader the variations of the annual amount of rainfall at 
Greenwich during the past 79 years. The continuous 
line represents the actual amount of the rainfall in the 
various years, which, it will be seen, fluctuates consider- 
ably, the maximum figure for the period under observa- 
tion being that recorded in 1824, viz., 36°3in., and the 
minimum 16:8, registered in 1864. The dotted line is 
the result of plotting a modification of the same figures 
after they have been roughly ‘‘ graduated ”’ by the follow- 
ing simple method :—The rainfall for a particular year is 
taken, and to it are added the respective amounts for the 
two preceding and two following years, the sum total 
being then divided by five, and entered under the heading 
of ‘ Five-year average” in the table referred to above. 
This process gives us the average fall for a series of five- 
yearly periods, each of which commences and ends one 
year later than its predecessor. In this way one is 
enabled to form a better idea of the average fall of the 
earlier five-yearly periods, as compared with those of 
later date, than could have been done had the original 
data been taken, as the excessive wetness or dryness of 
a particular season is spread over the adjoining years. 





TABLE I,—Rainfull at Greenwich, 1820-1898, 











Actual Five Actual Five 
Year. rain- year Year. rain- year 
fall. average. fall. average 
1820 ae - 1860 32°0 24°5 
1821 a5 1861 20°3 ... 24°9 
1822 Met sa WOT 1862 26°5 23°1 
1823 je Se | 1863 19°8 22°4 
1824 36°3 ... 27°8 1864 ... 16°8 24°3 
1825 as... 1865 ... 28°6 24°8 
1826 2)... Bi 1866 =... 30°71 25°8 
1827 24°9 ... 25°9 1867 =... 28°5 27°3 
1828 31°5 ... 26°4 es. ... 22... BS 
1829 25°2 ... BO 1869... 24:0 23°7 
1830 27°2 ... 26°8 1870... 18°5 24°0 
1831 8... 24 1871... 22°3 23°6 
1832 19°3 ... 24°0 1872 =~... ~30°0 22°8 
1833 23°0 ... 23°5 1873 23°4 24°8 
1834 19°6 ... 22°8 1874... 20°0 25°2 
1835 24°9 23°1 1875... -28°2 24°5 
1836 as. SS 1876... 24:2 25°7 
1837 a) .. Bs mi a. See. BO 
1838 2s ... 2d lays. ... ‘30:2 ... 23 
1839 29°6 ... 25°3 1670... SES... S'S 
1840 18°3 ... 25°6 1880 ... 29°8 28°1 
1841 3373 ... 25°7 1881... 25°2 26°7 
1842 22°6 . 24°8 1882 25°2 24-0 
1843 24°6 25°6 ee es 
1844 29 ... 24°0 oa... Bt... 
1845 22°4 ... B0 5. ES 12a 
1846 25°3 24-1 1886 24-2 22°7 
1847 17°8 23°9 iw 6 |... BD 23°8 
1848 30°72... BS 1888 ... 27°5 23°4 
1849 23°75 =... +22°8 1889... 23°3 23°5 
1850 ey... 21 1690 «=... 21-9 24°0 
1851 22°7 ~«... ~+25°9 oe 22°5 
1852 34°2 ... 24°8 1892... 22°3 23°3 
1853 29°0 25°1 1893... 20°71 22°8 
1854 18°7 25°0 1894 ... 26°9 22°3 
1855 al... 5 1895 19°7 22°2 
1856 22°2 ... 20°2 1896 ... 22°4 21°9 
1857 mest sc BT cae ge - 
1858 17°8 ... 23°9 1898 18°8 — 
1859 25°9 ... 23°5 
TaBLe Il.—Rainfall at Wreenwich for the Years 1897 and 1898. 
Month. 1897. 1998. .Mean for 
fifty years. 
Inches. Inches. Inches, 
January ... rol .. 0°65 1°99 
February ... 2°39 1°18 1°48 
March . 3°85 1°40 1°46 
April ... . 1°62 oes ... «: BSB 
May ... . 13 a0 2. ... 2) 
June ... ei a S28 a. cee 
July ... . O73. 1°35 2°47 
August... . 286 . 0°87 2°35 
September 2°70 . 0°3 2°25 
October . O48 . ED) --k 2°81 
November... 1°07 . 2°39 2°27 
December... < oe io ee 177 
Total for year ... 22°14 ... 18°83 ... 24°53 


The diagram seems to show that the annual average 
fall of rain has been on a gradual decline during the 
period under observation. For instance, taking the five- 
year periods 1820-4, 1825-9, &c., we have the following 
results :—Inches, 30°7, 25°9, 24°0, 25°3, 24°8, 23-9, 24°8, 
21°7, 23°1, 27°3, 22°8, 28-0, 24:0, 23°8, and 23:3—the 
latter up to 1894 inclusive. For ten-yearly periods, 1820-9, 
1830-9, &c.: Inches, 28°3, 24°6, 24°3, 23°3, 25°2, 25-4, 
and 23°9—the latter up to the end of 1889; while for 
the first thirty-nine years we have 25-09in., last thirty- 
nine years 24°39in.; whole of the period, 24°74. We 
see from the above that for 1824 the average amount for 
the two preceding and the two following years, taken 
together with the amount for the year itself, gives us an 
average annual rainfall of about 28in., while for 1894— 
just seventy years later—the result of the same operation 
gives us only 22in. Whether this falling off is only tem- 
porary or permanent must be left to meteorologists to 
determine ; but the fact remains that, with the exception 
of a period of some six years at the end of the seventies 
and beginning of the eighties, we have had to deal with 
a considerably smaller rainfall than was formerly the 
case. 

Perhaps, however, what is of more importance 
than this is the monthly rainfall—see diagram and 
Table II. Referring to the diagram, it will be perceived 
that the thick continuous line represents the amount of 
rainfall experienced in the several months of the year 
1897, and that the dotted line denotes the same figures 
for 1898 up to the end of August. The thin line is 
formed by taking the average for the first, second, 
third, &c., months of each of the preceding fifty years 
and plotting the results to scale. The average fall for 
the month of January, for instance, in each of the fifty 
years is 1°99in., for the month of February 1°48in., and 
so on, the figures for the following months being given 





face exposed. One inch therefore throughout the wate 

shed of the Thames would supply us with 235,200,000 
tons, or 51,744,000,000 gallons of water annually ; ‘but th; 

quantity must be modified by taking into consideration 
what has previously been said concerning the available 
supply, and also the evaporation owing to the sun’s heas. 
The amount to be allowed on account of the latter is no 
inconsiderable quantity—in fact, it has been found that 
it requires from 2in. to din. of consecutive rainfall in the 
autumn to replace the evaporation which takes Place 
during the summer months. According to Professor p 
Martin Duncan, the amount of water which passes 
Kingston-on-Thames daily is about 1380 million gallons 
and this corresponds to something like 839 per cent. of the 
weight of water which 25in. of rain per annum on the 
above-mentioned area would yield. The remainder of the 
rain water which falls probably sinks into the permeable 


in the table. It will be seen that from October, 1897, to 
August, 1898, inclusive, the amount of rain which fell 
only exceeded the average fall for a particular month on 
two occasions, viz., in December, 1897, and May, 1898, 
while a summation of the deficiencies reveals the fact 
that in the first eight months of 1898 the total fall was 
some 5in. short of the average—the exact figures 
being 10°39in. as against 15:43in. 

It is against such a prolonged scarcity of rainfall as 
this that the water companies have to guard, and it is 
the intention of this article to give some figures in a 
tabular form showing the number of gallons per day 
which the companies are allowed to draw from various 
sources, and also the amount per head which they can 
store for the respective populations relying on them for 
water supply. 

And first let us consider the Thames, the Lea, and 
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Figg 1—ANNUAL RAINFALL AT GREENWICH 


also the springs, wells, and ponds, from which the London | strata, and either passes far below the river, or is laid up 
water supply isdrawn. To begin with the Thames: This | in store for springs. Of permeable strata there are some 
river rises in the Cotswolds. The length of the main | 2400 square miles in the area which we are now con. 
valley is, roughly speaking, 120 miles from the source to | sidering. Thi; will explain the very different effect which 
the Nore, and as the most distant river point is only|a very heavy storm has on the rivers Severn and 
330ft. above the sea level, the slope of the valley is | Thames. 

very slight. Some of the Northern tributaries, however,| In the valley of the former river hard strata prepon- 
take their rise in ground slightly over 1000ft. above the sea | derates to a great extent, and as this will not let the 
level. The total area of the Thames basin is about 6000 | water in it,runs over and causes a flood; while in the 
square miles, but as this includes the watersheds of the Lea | case of the Thames the same result does not obtain until 
and Medway—the former of which we are about to con- | a heavy fall has been experienced fora prolonged period. 
sider separately, and the latter of which does not directly | It seems, therefore, that taking these circumstances into 
contribute any portion of the supply—we must confine | consideration, the estimate of Professor Duncan largely 
ourselves to the catchment basin above Kingston, which exceeds the actual quantity which daily passes Kingston. 


has an area of 3675 square miles. If all the water which! It has been recently stated that, roughly speaking, 650 
million gallons per diem 


is the available supply 
with a 28in. rainfall, or if 
26in. be counted upon, 
then a supply of 600 mil- 
lions a day would be 
available. It is to be 
remembered, however, 
that the amount of rain 
which falls in the western 
counties is in excess of 
the amount measured in 
the metropolitan area, 
and it would perhaps be 
quite safe to rely, there- 
fore, on a fall of 28in. as 
an average throughout 
the district, and to take 
650 million gallons as our 
figure for the amount of 
water daily passing King- 
ston Bridge. The river, 
however, cannot be emp- 
tied altogether ; a certain 
amount must be allowed 
to pass for the purposes 
of navigation, Xc., and 
therefore the London 
water companies are re- 
stricted by Act of Varlia- 
ment to a total supply 
of 150,500,000 gallons. 
The drawing powers of 
the East London Com- 
pany are, however, increased when the river is above the 
flood level as marked by the Thames Conservators. __ 
As regards the river Lea, the area of the basin drained is 
about one quarter of thesize of that of the Thames above 
Kingston, and taking into consideration similar modifica- 
tions asin the case of the Thames, we may state that in 
round figures and in average weather some 150 million 
gallons daily flows down the stream. In this case there 
is at present practically no limitation of the amount 
which the East London and New River Company may 
draw. 
The only other source of any significance which has 
now to be considered is that from which the Kent Water- 
works obtain theirsupply. This is from wells situated to 
the south and south-east of the metropolis, and which 
very possibly derive their water from the catchment 
basins of both the Thames proper and its tributary the 
Medway. The basin of the river last mentioned is about 
the same size as that of the Lea, but there is more chalk 
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Fig. 2—-MONTHLY RAINFALL AT GREENWICH 





















































fell in the shape of rain on this area of land reached the 
river and flowed as far as the intakes of the companies, 
the matter would present no difficulty; but the available 
rainfall—that is, the amount available for supply— 
depends greatly on the following features of the river 
basin: (1) rapidity of fall, (2) compactness or porosity of 
soil, (3) steepness of ground, (4) nature and quantity of 
vegetation, (5) temperature and moisture of air, (6) exist- 
ence of artificial drains, &c. It also depends on the 
surface of the soil on which the rain has fallen. The 
percentage varies greatly. From moorland and hill 
pasture, in the opinion of Spon, author of the ‘ Dictionary 
of Engineering,” the percentage to be relied upon may be 
taken as from 60 to 80; the same authority states that 
from 40 to 50 per cent. is available in flat cultivated 
country, while when the surface is mainly composed of 
chalk, practically nothing is to be reckoned upon. 

The fall of lin. of rain per annum means that nearly 
64,000 tons of water fall on each square mile of the sur- 
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+) the area drained. Consequently less water reaches 
tte river, and more is retained to maintain a constant 
- from the springs and wells such as that from which 
the Kent Water Company derive their supply. 

The cfiect of excessively prolonged ry weather on 
these sources is, of course, to diminish the quantity of 
water available. The river Lea, owing perhaps to the 

i] of its bed being of a harder nature than that of the 
Thames, gives out the soonest, and as the New River 
Company tap the very cources of this stream, while the 
East London have their intake nearer the metropolis, the 
latter company is usually the first to feel the effects of a 
dry season. Although some parts of the basin of the 
Thames comprise a hard surface strata, the supply of 
water from the area drained by the parent stream is 
more continuous than that of its northern tributary, 
owing to the fact that when the water has percolated 
through the softer chalk soils it ew meets with a 
bed of clay and forms underground streams, which are, of 
course, free from evaporation, and which flow into the 
river some miles lower down. It would seem that the 
constancy of the springs and wells drawn upon by the 





Kent Company is to be put down to a similar cause. 


1. 2. 3. 
Amount 


Total volume drawn from 


allowed to be other sources pee re 
Name of the ccmpany. daily drawn | daily during supplied 


from Thames. August, 1898 +4) nist, 1808). 





TaBLe III. 


THE AMALGAMATED ENGINEERS’ AND 


MACHINE WORKERS’ SOCIETIES. 


Tue three prominent trade union organisations which 
fought the battle of the workmen in the great engineering 
dispute were the Amalgamated Society of Engineers, the 
Steam Engine Makers’ Society, and the United Machine 
Workers’ Association, and their annual reports still bear 
evidence of the exceptional and ruinous strain to which their 
financial resources were subjected during the seven months’ 
struggle. We have already given an abstract from the 
annual report of the Steam Engine Makers’ Society, which 
invariably is the first to make its appearance; during the 
past week the Amalgamated Society of Engineers and the 
United Machine Workers’ Association have also issued their 
annual reports, and a brief summary of the position as set 
forth by the respective general secretaries of these two 
organisations will be of interest. 

Mr. George N. Barnes, in his introductory address to the 
members of the Amalgamated Society of Engineers, refers 
to the year 1898 as one of contrasts for the Society. It opened 
with war and conflict, but its close was peaceful. The Society 
began with some 30,000 men on donation benefit, and ended 
with the numbers down below normal level; it found them 
poor and in debt, and it left them clear of indebtedness, with 





4. 5. 6. i. 8. 9%. 
Amount | Amount | Amount Amount 
per head per head'per head per head 

Storage filtered of cf of cf 

water covered | popula- —_ popula- popula- 

reset voirs. tion ion tion. tion. 


Subsiding and 
storage reser- 
voirs for un- 

filtered water. 





8, Coke 1 Softens #/Cotumn 4\Cotumn 5 
~140,000,C00 11,000,000 78 — | so | 39 
1,215,000,000 20,800,000 7-75 939 16 
64,000,000 ,230a0'000 ¢ 60°0 137 | Byof 
13,623,000 — 35-2 7 
128,000,000 28,765,000 35°5 185 41-7 
168,100,000 | 37,540000 | — 360 141 31°5 
276,000,000 19,000,000 55024 987, | BR 
397,500,000 19,422,000 40-0 650 31-7 














Gallons. — 
Chokes. ss cs «| 22,000,000; — | 280,847 
East London 10,€00,000 32,331,000 1,297,824 
Grand Junction 24,500 000 407,702 
Kent Waka ooh ane aoa 18,686,384 530,010 
Lambeth 24,500,000 | 689,526 
New River... 42,971,423 1,195,735 
Southwark and Vauxhall *45,000,000 1,998,557 818,116 
West Middlesex 24,500,000 a 611,950 
Total... ... ... «150,500,000 | 95,987,364 5,831,210 
fies ~__® Subject to certain restrictions. 
Note 


and West Middlesex (‘cmpanies, acquired lame ee a supplies from the Thames. 
ures only are dealt with. 


not be ccm-pleted before 1901, the present 

In the accompanying table— No. I1I.—several interest- 
ing figures are given for the eight companies on which 
the metropolis is dependent for its water supply. 
Column 1 gives the amount of water which each 
company is allowed to take from the Thames, and 
it will be noticed that the Kent and New River com- 
panies do not figure among these. The second column 
igan account of the actual quantity which was drawn 
from other sources, such as the Lea and springs and 
wells, during August, 1898. On this quantity there is no 
limit imposed by Parliament. The estimated population 
in August, 1898, which each of the companies supplies, 
is stated in column 3, while in columns 4 and 5 the 
storage capacity of the reservoirs for unfiltered and 
filtered water respectively is given. The last four columns 
of the table perhaps furnish us with more interesting 
figures. In No. 6 is given the amount per head ofthe 
population supplied—see column 8—which is allowed 
to be daily drawn from the Thames, while the next gives 
a similar figure in reference to the supply drawn from 
other sources during August, as shown in the fourth 
column. Column 8 is obtained by dividing the figure 
in column 4 by that in column 3 against each com- 
pany’s name, and consequently gives us the amount 
of water in an unfiltered state which each company is 
able to store for each of the persons relying on it for supply 
when the capacity of the reservoirs is strained to the 
utmost extent. Column 9 gives the corresponding | 
figure for the covered reservoirs containing filtered water. 
It will doubtless be noted that the Chelsea Company is 
allowed to draw from the Thames about double the 
amount required for its needs, while the Grand Junction 
may obtain something like half as much again as is 
necessary for its nant 

From a study of columns 6, 7, 8, and 9, it would seem 
that, owing to the amount of water which they are 
allowed to draw from the Thames, four companies out of 
the eight, viz., Chelsea, Grand Junction, Lambeth, and 
West Middlesex, would be practically unaffected by a long 
spell of dry weather such as we are likely to experience 
in the southern part of England, as the 105 da ory nev 
which is the longest hitherto recorded, would still leave 
a sufficient quantity of water in the Thames to enable 
them to draw their daily supply. Columns 8 and 9 are 
particularly interesting, as we can from them easily ob- 
tain the number of days’ supply capable of being stored 
in the different companies’ reservoirs, taking the average 
quantity of water used throughout the metropolis to be 
from thirty-five to forty gallons per head per day. The | 
results of this are shown in the table below :— 


TaBLe [V.—Day’s Supply. 
Unfiltered Filtered 


water. water. Total. 
ee ig ah eee ce. oho 
ee are (eerie 2 | 
Grand Junction ae, ee 5g* 
ra _ ; i 
Lambeth 5 1 6 
New River... ... ... 4 } 4} 
Southwark& Vauxhall 9 ... ... d coe on 
West Middlesex .. 18 .. ... # .. ... 189 


t * Including the uncovered reservoirs noted in Table III., col. 5, the | 
cue two columns would be increased to about 5} and 9} 
spectively. 


| the Society’s moneys. 
| were used chiefly in the repayment of loans; but the chief 


2,388,600,000 | 173,160,000 —  — om 





+ Uncovered reservoirs. 


Under Section 55 of the Staines Reservoir Act, 1896, the Joint Committee representing the Grand Junction, New River, 


As these works wil! probably 


their reserve balance increasing weekly at the rate of £2000. 
It had also been a year of unexampled prosperity for 
the engineering trade, in which the average A.S.E. member 
had to some extent shared, though perhaps not to the 
extent that he should. The year 1898 closed with conditions 
of remuneration higher than ever before, and notwithstand- 
ing the untoward events of the few months immediately pre- 
ceding its advent, the year might be said to be cne of the 
most creditable in the history of the Society. 

Dealing with the Society’s operations during the twelve 
months covered by the report, Mr. Barnes proceeds to point 
out that the year opened with a membership abnor- 
mally swollen by the lock-out then raging—many having 
come in immediately before or just after the stoppage. It 
was not surprising that under the circumstances in which 
they had since been placed the membership had somewhat 
declined, although it might be added that at the time of 
writing the Society was again increasing in numbers. At the 
beginning of the year there were 91,444 members, and 
although 6068 new members had been admitted, they closed 
with a decrease of 7880, the deaths and exclusions during the 
twelve months numbering 13,948, the total membership at 
the close of the year being 83,564. The total income for 
the year had, including £23,000 borrowed money, amounted 
to £450,727, mainly raised, of course, by contributions and 
levies, amounting to £378,782, being the highest sum 
ever raised with the exception of that raised in the previous 
year, when the same item of income amounted to £448,936. 
Voluntary contributions had produced £40,440, which, 
with £77,765 acknowledged in the previous year’s 
report, brought the total received from outside sources for 
the dispute to £118,205. Bank interest had amounted to 
£3398, or nearly £3000 less than in the previous year, owing 
to the reduction of reserve funds in 1897. Adding the total 
income to the £174,852 in hand at the close of the preceding 
year, they had a total of £625,579. The expenditure had been 
£417,457, which left a balance in hand of £208,121, showing 
a saving on the twelve months’ working of £33,269, in 
addition to which £22,900, the amount of their indebtedness 
in December, 1897, had been cleared off. The principal item of 
expenditure was still donation benefit, which had amounted 
to £120,874, but superannuation benefit was gradually 
increasing, and last year absorbed £74,688. Contingent 
benefit amounted to £52,725, and sick benefit to £42,573; 
emergency and local levy grants, £33,737 ; funerals, £13,402 ; 
benevolent grants, £2784; accident benefit, £2643, and local 
delegates’ salaries, £1309. In addition to the above, loans 
had been repaid amounting to £45,311. 

Mr. Barnes, dealing with the detailed statement of assets, 
remarks that little change had been made in the placing of 
The moneys collected from branches 


investments were the same as in 1897, some of them being 
slightly reduced by payments of instalments of principal 
having been made by the borrowers. A re-start was, how- 
ever, made towards the close of the year, in lending money 
on house property offered as security by members, and the 
number of such investments had up to the end of the year been 
increased to twelve. There were now, he added, ample moneys 
available for this purpose belonging to the superannuation 
fund, £24,370 of the £87,688 in the above fund being in the 
Post-office, and the remaining £63,297 in corporation loan, 
stock, and house property. Of the £120,453 belonging to the 
general fund, only £13,330 was invested, the remainder being 
in the Post-office, to the credit of the branches. In conclu- 
sion, Mr. Barnes congratulates the members on the recupera- 
tive powers of the Society, as evidenced by the figures and 
facts which their report contains. The need for combina- 
tion had, however, never been so great as at the present, and 





the cause of labour never so menaced. It therefore behoved 
them all to work with a single eye to the closing of their 
ranks in trade unionism, which, although fallen on evil 
times, would yet emerge from present difficulties stronger 
by reason of the experience that had been gained. 

The general secretary of the United Machine Workers’ 
Association, Mr. Matthew Arrandale, after expressing regret 
that they had not been able to secure the forty-eight hours 
week, for which they had fought so desperately, yet hopes the 
time is not far distant when they will be able to obtain it, 
not only for the London district but for the whole of the 
community, not by protracted strikes, but by other means 
which they could use at the ballot box at parliamentary 
elections. Looking back upon the dispute it was satisfactory 
to find that the fears they at one time entertained that their 
failure to obtain the forty-eight hours week would place them 
for a time at the mercy of the employers had not been realised, 
and he was pleased to note that after twelve months’ experience 
they could say that only in a few cases had that power been 
used despotically, and even in these instances they felt 
inclined to think that most of this was due to the action of 
managers and foremen rather than to the employers them- 
selves. Dealing with the twelve months covered by the 
report, Mr. Arrandale states that they had again to chronicle 
the fact that the past year had not been an opportune one so 
far as organising work was concerned. It had been more a 
time for consolidating their existing forces rather than seek- 
ing to enter into new fields. Taking, however, all the cir- 
cumstances of the past two years into consideration, and 
bearing in mind the additional burden in the way of 
increased subscriptions, which their members had been called 
on to pay, they had generally stocd loyal to the Society. 
There were some who had left them, and most of these had 
only joined the Society a short time before the dispute took 
place ; they received benefits during the whole time the dis- 
pute lasted, and when work was resumed they forgot they 
were members of a trade organisation and never paid another 
penny to the Society. 

The following is a summary of the general financial posi- 
tion of the Society: —The income was £11,811, which, with 
a cash balance of £823 from the previous year, made a total 
of £12,635. They had paid £5813 in unemployed benefit, 
against £31,070 in 1897, being a reduction of £25,256. For 
sick benefit they had paid £1047, as against £831 the previous 
year, being an increase of £216. For superannuation the 
sum of £134 had been spent as against £111; funeral benefit 
£214, as against £144. For the four benefits they had paid 
£7209, as against £32,156 in 1897. The membership had 
fallen from 3876 to 3440, no less than 209 of the exclusions 
having been in the Oldham district. The balance in hand 
had increased from £823 to £1319. 

Mr. Arrandale, in conclusion, states that the most absorb- 
ing topic affecting all trade societies during the year had 
been that of federation. Several schemes had been brought 
forward by different parties, all believing their own pet 
scheme to be the only cne which was to bring about the 
salvation of the worker. The executive had decided to 
affiliate the Society under what was known as the official or 
Trade Congress scheme. 








THE IRON ORE PROBLEM. 


Unper this head, the Statist for May 18th contains a 
thoughtful article. The situation is thus summed up by 
our contemporary :— 


The world’s output of pig iron in 1898 is computed at 35,000,000 
tons, That, on the usually accepted basis of 2 tons of ore to 1 
ton of pigs, represents 70,000,000 tons of ironstone. Are the known 
resources of the producing countries equal to a continuous drain on 
that scale’ But the output of pig iron this year—if America 
reaches her 14,000,000 tons, Great Britain makes up for the Welsh 
stoppage of last year and more, and Germany continues at present 
rate—will be, say, 38,000,C00 tons, which represents 76,000,000 
tons ofore. As a matter of fact, however, more 2 tons of 
ore must be reckoned to 1 ton of pig iron, for while we absorbed, 
as shown above, nearly 20,000,000 tons of ore last year, we only 
produced 8,631,151 tons of pig iron. Of course there were stocks 
of ore on hand, in transit, and in process included in the reputed 
consumption, and not represented in the returned output of pigs ; 
but with all allowance for that, the 2 to 1 measurement is not 
sufficient. For the anticipated make of pigs, then, at least 
80,000,000 tons of ore will be needed. Where is it to come from ? 
Last year the United States mines produced 23,000,000 tons, the 
Spanish mines 7,000,000 tons, the German mines, say, 16,000,000 
tons, the British mines 14,000,000 tons—in all, 60,000,000 tons. 
America, Great Britain, and Germany alone consumed 56,000,000 
tons last year, and this year will need at least 65,000,000 tons if 
the promised production is to be effected. The problem is to 
supply that quantity, and of quality adapted to existing plant. 
That there are undeveloped resources in Spain is not to be denied, 
but development takes time, and is a matter of cost, which, of 
course, becomes greater the further the deposits are from the sea- 
board. That our home supply can be materially increased is very 
doubtful—aunless, at any rate, iron attains to a permanently higher 
level than at present. That the reserves of the United States are 
“* practically inexhaustible ” we are all accustomed to think, but 
the utilisation of these reserves is all a question of price. Our own 
belief is that nowhere can the supplies of ore be so increased this 
year as to enable the estimated quantity of pig iron to be smelted. 
The future supplies can be increased, but will only be increased if 
the price of iron is maintained at a considerably higher level than 
in recent past years. In other words, we have entered upon an 
era of dearer iron, when, instead of forties, consumers will have 
to reckon with pigs in sixties, if not in seventies, 








INSTITUTION OF ELECTRICAL ENGINEERS.—We are informed that 
the annual conversazione of the Institution of Electrical Engineers 
will be held at the Natural History Museum, South Kensington, 
on the evening of Thursday, June 15th. 

RoyAL METEOROLOGICAL SOCIETY.—Owing to the public improve- 
ments in the neighbourhood of Parliament-street, the Royal 
Meteorological Society has been obliged io vacate its offices in Great 
George-street, and find accommodation elsewhere. The Council 
ultimately took rooms at Princes Mansions, 10, Victoria-street, 
which have been fitted up to meet the requirements of the 
Society. On Tuesday evening, the 16th inst., the president, Mr. 
H. Bayard, LL.M., held an “At Home” in these new rooms, 
which was largely attended by the fellows, among whom were 
the following :—Mr. W. B. Bryan, Mr. Baldwin Latham, Professor 
J. K. Laughton, Admiral Maclear, Dr. H. R. Mill, Dr. R. H. Scott, 
F.R.S.; Mr. G. J. Symons, F.R.S.; Dr. C. Theodore Williams, Mr. 
E, Woods, and others. An interesting exhibition of instruments, 
photographs, &c., was arranged in the different rooms, and there 
were also several demonstrations by the optical lantern. At the 
monthly meeting of the Society, held on Wednesday in the above 
rooms, Mr. H. H. Dickson, F.R.S.E., a paper entitled ‘‘ The 
Mean Temperature of the Surface Waters of the Sea round the 
British Isles, and its relation to that of the Air.” A paper by Major- 
General Schaw, C.B., on ‘‘Some Phenomena connected with the 
Vertical Circulation of tbe Atmosphere,” was also read, 
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THE EXPLOSION 





WRECKED VITRIOL CHAMBERS 


THE ST. HELENS EXPLOSION. 


THE disastrous explosion which occurred on Friday morn- | 


ing last ai one of the numerous chemical works in the town 
of St. Helens, in Lancashire, had many uncommon features. 
Apart from the immense havoc wrought in the neighbour- 
hood, there was much in the origin and effects of this 
explosion to give it a special interest to technical men. The 
information so far vouchsafed concerning it is too meagre in 


respect of chemical and engineering matter to enable us to 


furnish aught but an outline of its more remarkable 
characteristics. 

The manufacture of chlorate of potash was conducted on 
an extensive scale at one of the works of the United Alkali 


Company, Limited, known as Kurtz’s Chemical Works. In the 


refinery, where the crystallised chlorate of potash was produced, | 


a fire broke out from some unexplained but probably ordinary 
cause. The fire brigades were summoned, but did not arrive 
in time to avert disaster. Chlorate of potash, as every 
amateur pyrotechnist knows, is a body which is normally 


| supply of gas to the town was not interrupted. 


perfectly stable, but nevertheless, under certain conditions, | 


is liable to explosive decomposition. When 
650 deg. to 700 deg. Fah. it evolves about 39 per cent. of its 
weight of oxygen, and when once the liberation of oxygen 
has commenced in any part of a mass of chlorate, the com- 
bustion of adjacent carbonaceous matter will be quickened 
thereby, and heat will be thus supplied for the decomposition 
of the remainder of the chlorate. The decomposition, once 
started in a mass of chlorate, extends under favourable con- 
ditions to the whole mass with a rapidity which gives rise to 
the phenomena of an explosion. In some such manner did 


heated to | 


AT FT. 








crown of the holder then split apart, and the flames of the 
burning gas are stated to have been some 300ft. high. 
Fortunately, the guide-framing, though fractured in many 
places, was not so damaged that the descent of the lifts of the 
holder was greatly impeded, and the gas burnt away quietly 
until the lifts grounded. The consumption, in the course of 
a few minutes, of a quarter of a million cubic feet of escaping 
gas must have presented a remarkable spectacle, but evidently 
there was never any risk of explosion, as the reporters of the 
daily papers appear to haveimagined. Another gasholder 
near by likewise was strewn with burning timber, but the 
crown was not punctured, and some agile gas workers were 
able to remove the flaming timbers before any damage ensued 
therefrom. The force of the explosion wrecked the governor 
house and shook the retort houses seriously, but fortunately 
no lighted timber fell in the purifying house, where it would 
possibly have caused a disastrous explosion. 

The damage to the gasworks was very serious, but the 


of one of the gasholders was complete, as our photographs 


pose in emphasising to the general public the fact that gas- 
holders are not sources of great danger to their environment. 


| It would be difficult to imagine more sudden destruction 


the outbreak of fire at Kurtz’s works culminate in the ex- | 
plosive decomposition of the store of about 170 tons of | 


chlorate of potash in the warehouse. There appear to have 


been two successive explosions, of which the second was the | 


most violent and most destructive. 
was naturally reduced to ruins, but another chemical works, 
also belonging to the United Alkali Company, Limited, and 


known as the Hardshaw Brook Works, lying to the west of | 


Kurtz’s works, suffered as much as the latter. Here about 
ten sulphuric acid chambers, of the usual type, viz., a wooden 
framework with sheet lead lining, each about 100ft. long, 
20ft. wide, and 30ft. deep, were wrecked by the force of the 
explosion. The acid, which was, of course, only chamber 
acid, and not concentrated sulphuric acid, was liberated, and 
flooded the works and the adjacent street. .The quantity. of 
acid thus set free is stated to have been about 1000 tons, and 
the fames of sulphur dioxide which arose from its action on 
the timber and other débris caused much inconvenience to 
the rescue parties. 

Unfortunately the acid chambers did not completely break 
the force of the explosion, for the havoc extended to the 
adjacent gasworks. Here, the crown of a gasholder of over 
300,000 cubic feet capacity, which was rather more than 
three-quarters filled at the time, was punctured in several 
places by the falling débris from the chlorate works, and the 
escaping gas was ignited by some of the burning timber. The 


The chlorate warehouse | 


than that meted out to the St. Helens holder; yet the 
contained gas burned away without causing any further 
injury. 

The disaster has not been without some other valuable 
lessons. Probably it will now be considered necessary to 
limit the quantity of chlorate of potash which may be stored 
in the vicinity of towns under one roof. The amount of 
chlorate in the warehouse at Kurtz’s works appears to have 
been about 170 tons, or sufficient to yield about 65 tons, or 
nearly 1? millions of cubic feet, of oxygen. The liberation of 
so great a volume of oxygen in a confined space in which 
substances were alight could not but be attended with dis- 
astrous results; but probably few persons would have antici- 
pated that the havoc wrought thereby would have been 
nearly so great as it has unfortunately proved to be at St. 
Helens. 

The illustration above serves to give some idea of the 
results of the explosion. Fig. 1 is the scene in thé Warring- 
ton New-road, St. Helens. On the left are the wrecked gas- 
holders of the Oorporation, and on the right the vitriol 
chambers of the United Alkali Company. The road is 
blocked with débris and tons of vitriol flood it. Fig. 2isa 
general view of the chlorate work’s ruins. Fig. 3 is the scene 
looking from the chlorate works towards the vitriol chamber. 


| No. 4 shows the wrecked gasholder, with’ the chlorate works 


to the right 250 yards off, the boiler chimney is still standing. 


| The force of the explosion after clearing part of vitriol cham- 


bers attacked the nearest gasholder, carried the top lift 
against the columns, breaking the guide pulleys and brackets, 
and fracturing all the pillars on that side, the gasholder 
being crushed in. The crown was buckled and rent, tearing 
the supporting stays in ‘all directions. The lower lift was 
also torn out of shape. This holder protected the adjoining 
holders. 





The wreck | 


indicate: but the disaster may, perhaps, serve a good pur- | Tegister a little over 5600 tons ; the Dunvegan Castle, built in 
YF a4 8 : | 1896, was 450ft. long, and over 5900 tons register ; 
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WRECKED GASHOLDER 


THE KINFAUNS CASTLE. 


Tut Kinfauns Castle, and her sister ship the Kildonan 
Castle, now well under way in Fairfield Yard, are not only 
the largest steamers that have been constructed for the Castle 
Mail Packets Company, Limited, but they mark in various 
directions a departure from the earlier and even the imme- 
diately preceding vessels of this popular line. The outstanding 
novelty in this respect is, of course, their propulsion by twin- 
engines and propellers. There is, no doubt, the advance in 
size and power of the vessels due to ordinary growth in trade 
demands, and this has been great in the history of the Cape 
trade ; but this is not in the same way so notable. Provided 
the trade is there, the larger a vessel is made, the greater, as 
a rule, is her earning power, and the return for the capital 
that is invested in her. In the beginning of this decade, the 


| Dunottar Castle—then the largest Castle liner—was 435ft. 


long over all, with a gross register of 5150 tons ; the Tantallon 
Castle, built four years later, was 440ft. long, and her gross 


the 
Carisbrook Castle, launched in October, 1897, was 500ft. long, 
and about 7500 tons gross register. There is now the Kinfauns 
Castle, 532ft. long, and with a gross tonnage of about 9700, 
or 97ft. longer, and 53 per cent. greater in gross register 
tonnage than the Dunottar Castle of nine years ago. 

This remarkable growth in dimensions of the Castle Line 
boats, involving as it does corresponding increase in the pro- 
pulsive power, is itself a factor in bringing about the more 
notable departure of twin engines and propellers ; the extent 
to which power may be transmitted safely through one line 
of shafting, having, of course, its limits. The twin engines 
in a vessel of the size and power of the Kinfauns Castle are 
thus a great safeguard against breakdown, but—as has 
already often been demonstrated in actual experience, oue 
memorable instance being that of the twin-screw steamer 
Scott, belonging to the other great company engaged in the 
Cape service—they are more, for, in the event of one set of 
engines and propellers actually becoming disabled, the other 
set are available for, and capable of, bringing the vessel 
safely—though at diminished speed—into her port of 
destination. 

The element of safety represented by twin screws and 
engines has, of course, by this time been duly recognised 
and embodied in the design of many ocean mail steamers 
—Cape liners amongst them—and in none .more notably 
than in the Campania and Lucania, the only other Fair- 
field productions exceeding the Kinfauns Castle in dimen- 
sions. In general appearance—of the top-sides and deck- 
house arrangements especially—the hull of the Kinfauns 
Castle is very suggestive of the two Atlantic liners mentioned. 
She certainly partakes more of the accepted cut of the mail 
steamers on the Atlantic service than that of the previous 
vessels of the Castle Packet fleet. Her lines forward are 
extremely fine, and the run aft, with the sharp swellings for 
enclosure of the propeller shafts, are equally suggestive of 
speed. The four blades of each propeller are of manganese 
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bronze, and the boss is of cast steel. The vessel will have 
two lofty oval funnels, each 15ft. long by 11ft. in section. 
Recognised now a3 effective in reducing rolling, and thereby 
helping rather than hindering speed, bilge keels are also 
fitted for a considerable portion of the vessel's length. 

There is a difference, however, between the conditions which 
called for the big Cunarders and those which call for the 
Castle liners. It was pointed out by Dr. Elgar, in the course 
of his speech following the launch on Friday, that the Cape 
trade, as those who were interested knew, could not pay by 
passengers alone, It was impossible for a vessel to be re- 
munerative to her owners in it—as the conditions of trade 
were—unless she carried a great deadweight of cargo. In 
that respect there was a great difference between the Kinfauns 
Castle and the Campania and Lucania, which, although they 
crossed the Atlantic at a great spsed, could not succeed in a 
service like that which Sir Donald Currie conducted to South 
Africa. Far from taking the cargo necessary, the bigger 
boats could not carry coal enough to take them to the Cape 
at the high speed for which they were famous. The pro- 
biem they had to solve in the Cape trade was how to carry 
a great number of passengers at a speed which in ordinary 
circumstancas must be heavily handicapped by a great dead- 
weight of cargo. That problem nobody he knew had worked 
so successfully as Sir Donald Currie and his advisers. 

The Kinfauns Castle is of the following dimensions :— 
Length over all, 532ft. 3in.; length on load-water line, 515ft.; 
breadth, extrema, 59ft. 3in.; depth, moulded, 3S8ft. 9in. Her 
gross tonnage is about 9700, and indicated horse-power about 
10,000. She has been built with a straight stem and 
elliptical stern, a very long forecastle, and a promenade deck 
and poop, extending for about four-fifths of the vessel’s length. 
On the upper and under the promenade deck, 9ft. above, 
there is a continuous central deckhouse, leaving a good 
passage between it and the vessel’s bulwarks. Above the 
promenade deck, at a height of 8ft. 6in., is the boat deck, on 
which provision is made for carrying the lifeboats. 

The hull of the vessel has been constructed of steel 
throughout, of scantlings as required by Lloyd’s latest rules 
for the 100 Al class, and under the special survey of their 
surveyors. In structure, arrangement, and equipment, the 
vessel conforms to the requirements of the Board of Trade for 
foreign-going passenger steamers. A cellular double bottom 
is fitted the full length of the ship, and the holds are sub- 
divided into separate compartments by water tight bulkheads, 
which are arranged and constructed so as to meet the recom- 
mendations of the Bulkhead Committee, with a double 
collision bulkhead fitted forward. The frames for some con- 
siderable distance from the stem are also unusually closely 
spaced for local strength. All the decks are plated and 
sheathed with teak. 

When completed the vessel will contain accommodation 
for about 300 first-class passengers berthed amidships, 160 
second-class berthed aft, and about 200 third-class berthed 
forward. The state-room accommodation will be of a lofty 
and commodious description, principally arranged on the 
main upper and promenade decks. The greater portion of 
the cabins are arranged with two berths each, but thore are 
several single-berth state-rooms, also family cabins. The 
main entrance to the saloon and state-rooms is in the 
middle of the vessel, and leads direct to the first-class dining- 
room, a spacious apartment situated on the upper deck 
between the funnels. It will be finished with mahogany 
inlaid with satin wood, upholstered in morocco leather, and 
lighted from the sides by large square windows with hinged 
brass frames, and from a handsome overhead cupola in the 
centre. 

The grand staircase reaches from the main entrance to each 
passenger deck, and the stairs are of easy rise, with broad 
landings arranged between each deck. Stairs, landings, and 
vestibules will be laid with American patent interlocking 
coloured rubber tiles, which give a very safe foothold. The 
drawing-room is situated on the promenade deck, and is 
entered from the grand staircase. This is a lofty and spacious 
apartment, lighted by handsome French casement windows, 
and will be panelled in satinwood, upholstered in silk, and 
furnished with everything which modern luxury can demand. 
The smoking-room, with bar attached, is also on the pro- 
menade deck, and will be decorated with artistic Dutch tiles, 
panelled with stained oak of quaint design, inlaid with 
ebony. This apartment has a raised roof with large attic 
windows, and is also lighted at the sides by square windows. 

The second saloon is situated on the upper deck, at the 
after end of the central house, and is capable of seating over 
100 persons at table. The framing of this saloon will be in 
oak, and, like the first-class saloon, has large square windows, 
and overhead lights and ventilators. There is a spacious deck 
saloon, and a smoking-room on the poop for second-class 
passengers, with stairs leading to the state-rooms on each 
deck. The third-class dining saloon and accommodation is 
at the forward end of the vessel, the sleeping beds being all 
arranged in separate rooms. Large pantries and bars, with 
all requisite fittings, are conveniently placed near the 
respective saloons. 

The sanitary accommodation and lavatories throughout 
the vessel have received special consideration and study, as 
have also the heating and ventilation, and the most complete 
and modern systems have been adopted in each case. 

The vessel’s steam steering engines of Brown Bros. and 
Co.’s design is placed over the rudder head on the poop deck, 
enclosed in a house, and controlled from the navigating 
bridge by telemeter, while reserve hand gear and steering 
wheels are also in the house aft. A large steam windlass, of 
Napier Bros.’ make, with self-holding frictional brakes and 
capstan, is fitted on the forecastle deck, adapted for anchor 
cables, which are 2Zin. in diameter. There are four heavy 
anchors made of nickel steel, and of Hall’s patent stockless 
pattern. Two powerful steam warping capstans, with separate 
engines, are placed on the poop deck. 

At the several cargo hatches powerful steam winches—nine 
in all—for the rapid handling of cargo, will be provided, 
while an additional steam winch will also be fitted for the 
purpose of hoisting the boats, of which sixteen are provided, 
in addition toa full outfit of life-saving appliances, and all 
other details required by the Board of Trade Passengers Act. 

Electricity, both in respect to lighting purposes and power 
driving, and transmission, will receive extended adoption on 
board the Kinfauns Castle; and perhaps more than on most 
other ocean steamers, electricity wili be applied to miscel- 
laneous, not to say out-of-the-way, purposes. The installation 
of generating plant, consisting of three independent sets of 
engines and dynamos, as well as the carrying out of the 
wiring and fittings, are matters for which Messrs. Siemens 
Brothers, London, are responsible. There will be close on 
1000 lights throughout the ship, including those for cargo- 
working purposes, as well as the ship’s signal lights. Elec- 
tricity will actuate the motors, driving no fewer than twenty- 








three blowing and exhausting fans—twenty of which are each 
capable of passing 3400 cubic feet of air per minute—for 
sending down to the engine-room: and stokeholds, and for 
extracting vitiated air from the saloons, corridors, and sleep- 
ing cabins in between decks. Electric lifts will be employed 
for hoisting ashes in port when the hydro-pneumatic ejectors 
are not in use. Motors are also freely used throughout the 
ship for working roasting ovens, for knife cleaning, coffee 
grinding, hair brushing, &c, while for signalling in fog an 
electrically-controlled steam whistle will be fitted, and will 
be automatically sounded at the required intervals of time by 
clock control. 

For the refrigeration of ship’s provisions, and the convey- 
ing of fruit or other cargo, powerful refrigerating machinery 
is being installed by Messrs. J. and E. Hall, Limited, Dart- 
ford. This consists of one of their carbon dioxide machines 
of the duplex type, which practically ensures freedom from 
the risk of faiture of the machine. In addition to the six 
insulated cold chambers with which this plant will be more 
immediately associated there will cold larders, ice-making 
plant, and wine-cooling chambers in connection with all the 
bars, also cooled water drinking fountains in the first, second, 
and third-class accommodation. There will be, in fact, a 
service of drinking water laid on fore and aft at about the 
temperature of melting ice. The total output of pure cool 
drinking water from the installation of very spacial plant for 
evaporation and distillation, which will be provided in 
duplicate, will be 13,000 gallons per day. Combined with 
the fresh-water supply throughout the ship there will be a 
complete installation of filters of the Berkfeld type, ensuring 
absolute purity of the supply. 

The propelling machinery of the Kinfauns Castle, which 
will now be transferred from the shops of Fairfield, consists 
of two sets of four-cylinder, four-crank quadcuple-expansion 
engines, balanced on the Yarrow-Schlick-Tweedy system. 
Quadruple-expansion engines have been adopted in previous 
vessels of the Castle Line, but it was only in the case of the 
vessel immediately preceding the present one—viz., the 
Carisbrook Castle—that this system of balancing was adopted, 
the result being the reduction to a minimum of vibration in 
the vessel, even with the engines exerting their full power. 
Combined with minimum vibration of the ship, the balanced 
quadruple-expansion four-crank engines of the Kinfauns 
Castle, worked with steam at a boiler pressure of 2101b. 
per square inch, ought to be economical. 

We shall have occasion to notice the propelling and 
auxiliary machinery more exhaustively when the vessel is 
ready for service. Meantime the following brief particulars 
will suffice. The engines are designed to run at a high 
piston speed, with large bearing surfaces, and comparatively 
light reciprocating parts. The shafting is of Whitworth 
steel throughout, and the working parts are forged from 
ingot steel, the principal bolts being specially annealed. The 
main condensers, of galvanised steel plate, are elliptical in 
section. They are placed close to the ship's side,and do not 
form part of the framing of the engines. In this and several 
other respects the machinery compares favourably, as re- 
gards weight, with the type of engines usually fitted in mail 
steamers. The pistons are of Whitworth steel, and to carry 
out the balancing of the engines as accurately as possible 
they were turned down to the correct weight after the other 
reciprocating parts were finished and weighed. 

Two powerful independent centrifugal pumping engines for 
circulation, fitted in the engine-room, will be so arranged that 
both main condensers can be circulated by either pump in 
the event of a breakdown of the other. Each of these pumps 
has a special bilge suction connection, so that in the event of 
a serious leak above the double bottom, both can be used for 
pumping out the ship. Three large steam pumps will be 
fitted specially for bath, sanitary, and fire service purposes, 
the fire service mains from these pumps being carried right 
fore and aft on the weather deck, and also in the passenger 
*tween decks, with connections for hose at the necessary 
points. 

The arrangements made for launching the Kinfauns Castle 
were, as usual with the Fairfield Company, elaborate and 
thorough. The make-up of the cradle, forward as well as 
aft, exhibited—as in other previous big launches from this 
famous yard—the perfection of launching carpentry. The 
extra fineness of the vessel’s fore-end, before alluded to, 
necessitated the cradle being placed further from the stern 
than usual, in order properly to get downward bearing and 
holding surface for the poppet ends, and in this connection 
full use was made of the edge-laps of the shell plating. At 
the after-end of the vessel, also very fine and clean, matters 
were rendered simpler—as will be seen from the view we 
give—by reason of the projecting wings enclosing the pro- 
peller shafting affording excellent support to the ranges of 
poppets. 

For checking the vessel when afloat massive piles of chain 
cable were arranged—lay and relay—alongside the berth, the 
free ends of which were attached to the vessel’s sides at short 
intervals near the bow. These groups of cables were simply, 
and in pre-arranged order, dragged by the vessel over the 
ground; their weight and frictional resistance, and the 
manner in which the retarding force of the groups severally 
and collectively was brought to bear upon the moving vessel, 
being all that was required to bring her to rest at the 
moment and at the place appointed. The success of the 
whole operation and arrangement proved, in the event, to be 
complete, and although in tackling the problem of launching 
a big vessel into the narrow waters available, the Fair- 
field manager, Mr. Edmund Sharer, and his assistants, had 
previous achievements of their own and others to guide 
them, the feat of Friday elicited hearty and deserved 
compliments. 

Two triggers were employed aside, near the bow, to hold 
the vessel in leash, and when the after couple of triggers had 
been knocked away about 2.30 o’clock, the cord releasing the 
weights which disposed of the remaining triggers was cut, 
and Lady Georgina Home-Drummond performed the naming 
ceremony. For asecond or two the motion of the vessel was 
scarcely perceptible, but a helping push from the hydraulic 
ram at the forefoot did all that was needed, and in a few 
seconds way was on the huge vessel, and she proceeded with 
very gradually accelerated velocity. Taking ‘‘the dip,” she 
was brought up by the checking arrangements above described 
in an adroit and thoroughly admirable manner. The time 
occupied in launching, from the instant that motion was 
observed until the vessel was at rest, was 1 minute 50 seconds, 








Bacon AiR Lirt PumMp.—We are requested by Messrs, C. Isler 
and Co, to say that in installing the Bacon air lift pump at Hyde 
Park Court—of which we gave a description in our issue of April 
28th—they were working under the direction of Mr. A. H. Howard, 
of 2, Queen Anne’s Gate, Westminster, the Hyde Park Court 
Company’s consulting engineer, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS, 


A CONVERSAZIONE and reception by Sir William \Whj 
Lady White was held at the new home of the Tnatitegand 
Mechanical Engineers on Tuesday and Wednesday last ae % 
a large number of members and their friends was neem 
The whole of the new building was thrown open, and vari = 
entertainments were arranged in the different rooms. Inth . 
lecture theatre the raised platforms were removed, and the 
whole floor carpeted. Here the President and Lady Whj : 
received the guests. In the library, in which there is sleaie 
a large number of books, excellent entertainment wag - 
vided by the Meister Glee Singers, whilst in the top oft, : 
building and in the tea-room in the basement, the ornament , 
tion of which attracted a good deal of attention, refreshments 
were served. After the reception some cinematographs ‘ans 
shown on the screen in the lecture theatre, and during the 
evening Sir Fortescue Flannery showed an interestii¢ p Br 
of photo. slides of ancient and modern warships, with whic} 
he delivered a brief explanatory lecture. ; 

The Council had prepared a very neat little brochure giving 
an outline history of the development of the Institution since 
its foundation in 1847. Its progress has been marked and 
rapid, and at the present time its membership amounts to 
2700. It is to be hoped and anticipated that the acquisition 
of a very fine home of its own will still further increase jt; 
popularity and usefulness. A number of excellent phot. 
graphs of the interior and exterior are reproduced in the pam. 
phlet, and give a very good idea of the various apartments 
The library is unquestionably the handsomest room jy the 
building, and when provided with comfortable chairs and 4 
good selection of books, it should prove sufficiently attractive 
to be largely used by the members. It is evidently the desire 
of the Council to lend as much as may be of a social air to 
the ‘*Home,” and we feel persuaded, as we have already 
said, that es doing they will materially aid the interesis 
of the members. 

The engravings of the interior of the new home of the 
Institution of Mechanical Engineers, which we printed las: 
week, were reproductions of excellent photographs taken by 
Messrs. S. B. Bolas and Co., of 77, Oxford-street. : 








DOCKYARD NOTES. 


Tue Barham, whose refit and reconstruction we have 
already chronicled, has been out on her trials. Last Friday, 
with her new Thornycroft boilers, she made, with 4490-horse 
power, 18°6 knots mean speed. The original “ designed 
power’’ was 4700-horse power forced draught, 18°6 knots 
speed. Previous to her overhaul her boilers were 
getting worn out. In 1893, the last time she was 
employed, her ‘sea speed,’’ with pressure enough to 
send big flames out of her lofty funnels, was about 144 knots. 
She used to have the reputation of being a “coal-eater,” but 
as a set-off to this her engines were what our neighbours 
across the Channel call “ robust,” and we cannot recall any 
instance of anything that could be put under the head of 
breakdown. She was the slow and steady cruiser in 1993. 
She and her sister the Bellona, with their new boilers, ough: 
to be good for a steady 17 knots in a moderate sea. They 
have long hulls, and are likely to lose speed a good deal later 
than some nominally swifter vessels. 








In connection with sea speeds it has been very generally 
published that the Renown made an average sea speed of 
15 knots across the Atlantic. It is less generally known that 
when she was docked it was discovered that she had done 
this with about one and a-half propellers. In other words, 
one propeller was entirely minus a blade, and a second blade 
was twisted and broken. One missing blade does not seem to 
affect speed much, but a second nearly as bad seems a large 
order. 





Tue usual ridiculous farce of testing the Plymouth de- 
fences was Carried out last week, and, as usual, the harbour 
was “ proved invulnerable to torpedo boat attack.’ Yet we 
very much fancy that if a week were set apart during which 
the boats could attack, a good half of them would get in. 
We have very small faith in the search-light system of pro- 
tection. 





Tue Italian cruiser Lombardia was expected at Ports- 
mouth on Tuesday, but did not put in an appearance. 
This week the Chinese Hai Chi is also expected, and 
will probably have arrived by th2 time these lines are in 
print. 


Tue Channel Fleet leaves Arosa Bay for England on the 
25th of May. 





Tur inquiry into the recent Niobe disaster has resulted in 
a finding that the two injured men opened the bunker door 
without orders. Practically, the accident was a repetition of 
a recent one in the Andromeda. A further result of the 
inquiry is that all this class of cruisers lack sufii- 
cient ventilation to their reserve bunkers, and that, 
in consequence, these bunkers are more or less_in 
a normal condition of baing full of coal gas. Th? 
real trouble is, the stokers will go into them with naked 
lights the moment thay are left to themselves. Familiarity 
breeds contempt; and a mixture of coal-gas and air is just 
one of those things whose liability to explode cannot appa- 
rently be gauged. It would not be beyond the power of some 
inventor to hit upon a gauge which indicated whether or no 
the amount of gas escaped renders explosion possible when 8 
naked light is brought upon the scene. Every gas company’s 
card on land gives direction not to look for a leak with a light, 
but nineteen people out of twenty do. On shipboard a need 
to use a light exists. Either some such invention as that 
indicated, or else safety lamps, or electrically-lit bunkers will, 
sooner or later, be deemed necessary. It is only fair to state 
that in the case of the Niobe accident the two men appear to 
have opened the bunker door, and left it open for ten minutes, 
before they went inside. It is fairly patent, therefore, that 
it was not the usual carelessness on their part; at least, they 
reasoned out that the bunker was explosive, and took such 
means as they considered would render it safe. There is, 
however, no question that means should be taken to render 
these accidents, if not impossible, at least far more rare. 
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oO 
RAILWAY MATTERS. 
Turre are 1200 miles of railway in Poland. 
is proposed to utilise the water power of the Jhelum 
ad a ate an electric railway, 160 to 180 miles in length, from 
ae to Srinagar, in Cashmere, 
Tue death is announced at Erfurt of Herr Ernest 


7 builder of the Berlin City and Circular Railway, and 
Dieksen, leading railway engineers in Germany, at the age of 
o 
sixty-seven. 

Tux Board of Trade have recently confirmed an Order 
+t'tuled the London United Tramways, Limited (Light Railway 
istjoasions) Order, authori:iag the construction of light railways 
from Uxbridge to Hanwell, 


nber of deaths and injuries to persons caused 


; nur . 
Ss accidents during last year were largely in excess of 
oF 98 there were 43 killed and 745 injured, as compared 


807, In 18 fe Wei ' 
vo 34 killed and 476 injured in 1897, 

Tux damage done by the floods of the current year to 
he Rio Seco Bridge, on the North-West Argentine Railway, 
tal at about £10,000. Owing to the river having 
attered its course, the bridge will have to be lengthened. 


Ar a meeting of the Midland Federation of Trade 
Councils, representing 100,000 workmen, held at Leicester on 
Saturday, resolutions were passed condemning the action of the 


(jovernment in abandoning the Automatic Couplings Bill. 


[r is announced that the Midland Railway Company 
have made an offer to take over the Furness Railway. This step is 
said to have been ry on t of unexpected engineering 
difficulties in connection with the constructive works at Heysham, 
and the consequent enhanced value of Barrow Docks, 


Ir is stated on good authority that Mr. J. H. Stafford, 
eneral manager of the Lancashire and Yorkshire Railway, in- 
tends to resign shortly. Mr. Stafford has been in the service of 
iny for nearly fifty years, having entered it in 1849. He 





= ‘appointed secretary to the company in 1875, and general 
manager in 1890. 

On some of the American railroads crossing the prairie 
between Omaha and Denver, the wooden fences have been 
replaced Ly iron posts, made from the tubes of old locomotives. 


‘The ends are filled with cement to prevent the interior from 
rusting, and holes are drilled at intervals to hold the wire. , It is 
believed that a fence thus built will stand for ten years without 
need of repair. 

Tae Russian Government have decided to extend the 
railways of Central Asia to the town of Verni, and thence in a 
northerly direction. According to Reuter, at St. Petersburg a 
body of engineers has already started for Tashkent to make the 
necessary preliminary surveys and determine the route to be taken 
by the new branch, which is to be constructed by means of private 
capital and not from the resources of the State. 


Tur new line of the London and North-Western 
Railway between Buxton and Ashbourne will be opened in July next 
for goods traffic and in August for passengers. It will eventually 
form part of a more direct route than at present between Man- 
chester and London, thus: Manchester to Buxton, Buxton to 
Ashbourne, from Ashbourne over the North Staffordshire Railway 
to Burton-on-Trent, and then over the Ashby and Nuneaton joint 
(London and North-Western and Midland) line to Rugby and 
Euston. 


In connection with the orders for locomotives which 
the Midland and other English railway companies have given to 
American firms, it is interesting to note this is not the first time by 
any means that American-built engines have been introduced on 
the railways of this country. On the old Birmingham and 
Gloucester ae which now forms part of the Midland, there 
were running in the early forties no fewer than seven American 
engines, says the Railway News. They were built by Noris, were 
numbered 12, 13, 14, 15, 20, 31, and 32, and were named respec- 
tively, Washington, Philadelphia, Boston, Baltimore, President, 
Niagara, and New York, 


Tue report of the Board of Trade on the railway 
accidents which occurred in the United Kingdom during 1898 
shows that of 149 axles which failed, 80 were engine axles, viz., 
65 crank or driving, and 15 leading or trailing, and 11 were tender 
axles, Of the 65 crank or driving axles, 24 were made of iron and 
4] of steel. The average mileage of 23 crank or driving axles 
made of iron was 275,553 miles, and of 37 crank or driving axles 
made of steel 292,247 miles. Of the 300 rails which broke, 80 were 
double-headed, 164 were single-headed, 3 were bridge rails, and 
53 were Vignoles rails; of the double-headed rails 47 had been 
turned ; 5 rails were made of iron and 295 of steel. 


Tue St. Jean Station of the Southern Railway Company 
at Bordeaux, which was completed during last year, covers an 
area of 20,700 square yards. Some idea of its size will be gathered 
from a comparison with the Midland Company’s St. Pancras Station, 
in London. The span of the latter is 242ft. and length 705ft., as 
against 189ft, and 984ft. respectively in the case of the former. 
The amount of metal employed in the construction of the St. Jean 
Station was, steel, 950 tons ; iron, 365 tons ; and castings, 135 tons ; 
or, about 1801b, per square yard of covered surface. The whole 
station has been constructed without interfering in the least with 
the traflic, and was effected by a massive rolling scaffold, so arranged 
as to leave the platforms and permanent way clear. 


Upon the railways of the United Kingdom there were 
43 persons killed and 745 persons injured during 1898. During 
the twelve months there were 35 collisions between passenger 
trains or parts of passenger trains; 34 collisions between 
passenger trains and goods or mineral trains, light engines, &c.; 
29 collisions between good trains, parts of goods trains, light engines, 
&c.; fourcollisions between trains and vehicles standing foul of the 
line ; 22 collisions between trains and buffer stops, &c., of which 
16 were caused by trains running into stations or sidings at too 
high a speed, and six were due to other causes ; two cases of 
trains coming in contact with projections from other trains 
running on parallel lines ; 32 cases of passenger trains or parts 
of passenger trains leaving the rails ; ten cases of goods trains, Xc., 
or parts of goods trains leaving the rails ; 191 cases of trains running 
through gates at level crossings or into other obstructions, and 
18 cases of fire in trains or vehicles. 


AN important alteration in railway travelling in Belgium 
as just come into force, On the main lines from Ostend to 
Brussels, and from Brussels to Verviers for the German trains, 
as well as between Antwerp and Brussels, the first-class carriages 
a fares have been suppressed, In their place the authorities 
lave allowed the Wagon Lits Company to organise a service of 
couures de luxe, which, at a slightly higher price, provide superior 
accommodation, These carriages are each divided into two princi- 
pal parts, the drawing-room and the smoking compartment, and 
bo accommodate from thirty-five to forty-one persons. The extra 
kines over a second-class ticket is at the rate of four centimes a 
Or ométre, or a little more than a halfpenny a mile, Between 
— and Brussels, therefore, the supplement will be exactly five 
ine over the second-class ticket, but if the traveller has booked 
‘ _ ms ass from London, the extra will be only half that amount, 
“Ws ax being at the rate of two centimes the kilométre for first- 
class through tickets, The abolition of the ordinary first-class 
oe in Belgium, says the Brussels correspondent of the 
Standard, will be soon general throughout the State, 


NOTES AND MEMORANDA. 


AccorpinG to Mr. Vice-Consul Paul Schoedelin at 
Bayonne, a pine wood proprietor in this district who has lately 
been experimenting with acetylene gas as an illuminant, has 
observed that by combining it with resin oil it does not evaporate 
so quickly, is less explosive, and also gives the carbide a pleasant 
odour. 


THE monthly memorandum prepared by the Labour 
Department of the Board of Trade, relating to the skilled labour 
market in April, is based on 2494 returns, viz.:—1681 from em- 
ployers, 642 from trade unions, and 171 from other sources, In all 
the important industries a further improvement in the state of 
employment has taken place, with the result that the percentage of 
unemployed members of trade unions is lower than that recorded 
in any month since June, 1890, In the 123 trade unions makin; 
returns, with an aggregate membership of 495,496, 10,866—or 2° 
per cent.—-were reported as unemployed at the end of April, com- 
pared with 2°5 per cent. a month before, and 2°9 per cent. in the 
116 unions, with a membership of 466,213 from which returns were 
received in April, 1898, 


On Saturday, the 13th inst., Messrs. Wm. Simons and 
Co., Limited, launched complete from their works at Renfrew, the 
Pervi, the first of two powerful dredging vessels constructed to 
undertake extensive dredging operations in connection with the 
improvement of Port Arthur and Talienwan. The dredger, in 
addition to being provided with a chain of buckets for discharging 
into barges alongside, is fitted with a sand suction pump, also a 
mud-discharging pump to which is attached fully ft. of shore 
discharging pipes, carried on floating pontoons, having flexible 
joints. The vessel is capable of dredging and discharging 1000 tons 
of spoil per hour, and of working to a depth of 40ft. below the 
water level, ‘T'wo pairs of compound surface-condensing engines 
are fitted for propelling the Prove. a speed of seven knots, 


In his report on the trade and agriculture of Lombardy 
for the past year, Mr. Consul Armstrong calls attention to the 
active development in the sale and production of everything con- 
nected with the application of electricity to industrial and domestic 
uses, New firms have been established, and most of the largest 
German and Swiss houses engaged in this business have branches 
or representatives on the spot. To makeup for the absence of coal in 
Italy, every available source of water-power is gradually being 
called into requisition, To such an extent is this the case that 
the Government has become somewhat alarmed, and as the State 
has the control of the rivers and principal canals, new concessions 
to private enterprise and speculators are being granted much 
more charily, especially for long periods. 


Tue action of carbonic acid in water on iron pipes 
is shown in two cases in Stah/ und EHisen. The first case was in 
1} miles of iron pipe laid near Beuthen, Silesia, connecting a 
pumping station and a reservoir. After two years’ use the pipe 
began to leak, and it was found to be deeply pitted and punctured 
along the upper third of the pipe, the rest of the pipe being intact. 
The cast iron in the pipe was of average quality. e second case 
was at Johann-on-the-Saar, where the water, which is soft and 
very pure, came from the carboniferous deposits of the Saarbruck 
district, After some time the water passing through this pipe 
became a dirty brown and unfit for use, though the source re- 
mained unchanged. An examination showed that these waters 
were saturated with carbonic acid, or 126 cubic centimetres CO, 
per litre, either free or as bicarbonate. Attempts to remove it by 
aration failed, and atomisers are now being tried. 


In a paper written by Dr. Benischke recently an 
apparatus for measuring the speed of small electric motors was 
described. The difficulty to be overcome is, of course, to find an 
appliance which will create the least possible resistance to the 
motion of the mechanism. The method involves the use of a 
second motor on the stroboscopic method. The motor to be tested 
is provided with a fan or with a disc with black marks or holes ; 
the other is similarly provided with a disc with holes in it, and the 
two are placed nearly opposite to each cther, the second motor 
being arranged with a suitable resistance in series so that its speed 
may be adjusted. The two motors are then run, and the vanes of 
the fan are viewed through the holes in the disc ; when the two 
speeds are equal the vanes of the fan thus seen through those 
holes will seem to stand still, provided the number of vanes is 
equal to the number of holes; for any other relation between 
them the necessary correction factor can readily be made. The 
speed of the second motor is therefore adjusted unti! these vanes 
appear to stand still, and at that moment the speed is measured 
by any convenient speed counter or other indicating device, 
as, for instance, a bicycle cyclometer, which, however, must 
first be calibrated for that motor. Before the speeds are exactly 
alike the vanes will appear to move slowly in one direction or the 
other. 


In an article on the effects of high-pressure steam on 
engine cylinders in the American Electrician, by Mr. F, W. Roller, 
the author alludes to the peculiar property of cast iron when 
employed for cylinders, by virtue of which, if itcan once be run toa 
glaze without the employment of oil, it will acquire a polish far 
higher than is ordinarily seen, and operate indefinitely without 
the use of lubricants, barring, of course, any introduction of 
foreign matter between the working faces. The action must be 
analogous to the increase of surface density caused by ordinary 
burnishing processes, and is, perhaps, still better exemplified by 
the surface hardening which takes place on the faces of the thread 
in the well-known screw type of elevator, where the balls interposed 
between the screw and the threads in the anti-friction nut, rolling 
under great pressure between each, polish and compact their sur- 
faces in a very similar way, thoeugh not, of course, under such high 
temperature. Getting the initial glaze seems to be largely a 
matter of luck, as the most careful machining, cleaning, and re- 
moval of burrs can hardly be relied upon to remove the almost 
infinitesimal chips or shoulders which start the cutting action, and 
it takes a great deal of stoicism sometimes to refrain from starting 
up the lubricators when a cylinder commences to “ squeal,” and 
the pistons are travelling at a speed ordinarily considered to be, 
if anything, alittle over the limit set by the best practice. 

‘Bronze Gaulois” is the name given to a complex 
alloy, consisting chiefly of copper and zinc, with a certain propor- 
tion of iron, that is being made in part of the old Terrenoire Iron 
and Steel Works. This alloy, which greatly resembles brass in 
appearance, may be forged, rolled, drawn, punched, &c., and it 
stands forging well between 750 and 800 deg. Cent. The ingots as 
cast show a granular fracture, but after they have been forged, a 
fibrous one, while the elongation is greatly increased. In some 
tests witnessed by M, Babu, professor at the St. Etienne School of 
Mines, and the results of which he communicated to a meeting of 
the Société de l' Industrie Minérale, pieces cut from ingots merely 
cast showed elongations varying between 10 and 15 per cent., with 
an elastic limit of 18 to 21 kilos, per square millimetre (mean 
12 tons per square inch), and a resistance to fracture of 34 to 
36 kilos. per square millimetre (mean 22 tons per square inch), 
Test pieces from forged ingots showed elongations varying from 
14 to 19 per cent., with an elastic limit of 20 to 22 kilos, per syuare 
millimetre (mean 13 tons per square inch), increased to or 
26 kilos, per square millimetre (mean 16 tons per square inch) after 
annealing, and an ultimate resistance of 44 to 54 kilos, per square 
millimetre (mean 31 tons per square inch); and 3 millimetre (4in.) 
plates showed elongations of 8 per cent. in the direction of rolling, 
and 5 per cent, in the other direction, with an elastic limit of 
30 kilos, per square millimetre (mean 19 tons per square inch), and 





metre (27 tons per square inch) in both directions, 





MISCELLANEA. 


Tue Superior Council of Industry and Commerce of 
Belgium met recently to discuss the question of laying severe re- 
strictions on the importation of petroleum with a low flash, chiefly 
coming from America, and a committee was appointed to take 
up the matter and report upon it. 


Mr. Tuomas W. Warp, of the Albion Works, Shefficld, 
has purchased by auction the Brierley Hill Ironworks, formerly in 
the possession of Messrs. Brown and Freer. The works are capable 
of turning out 250 tons of finished iron per week. They have been 
set down for some time, but will no doubt be put in blast again 
shortly. Mr. Ward has also acquired the Brockmcor Ironworks, 
Kingswinford. 


On Wednesday last her Majesty the Queen performed 
the ceremony of laying the foundation stone of the new Victoria and 
Albert Museum at South Kensington. Her Majesty with her own 
hand spread the mortar, being assisted in doing so by the Prince of 
Wales, the Lord President, and Mr. Aston Webb, the architect. 
On the stone being laid upon the mortar the Queen tapped it with 
the mallet, and the Prince of Wales, after applying the line and 
plummet, declared it well and truly laid in the Queen’s name. 


Ir was stated at a meeting of the Falmouth Harbour 
Board held on Tuesday last that the Trinity House officials have 
agreed to place a gas-lighted automatic sound-producing buoy in 
the situation of the present bell buoy at the Manacles, The bell 
buoy was useless in easterly gales, and to add to the existing lights 
would lead only to confusion. The new buoy will not interfere 
with the present lights at St. Anthony and the Lizard. If possible, 
the Trinity Brethren will place the new buoy in position this 
summer, 


THE fourth annual meeting of the British Association 
of Waterworks Engineers will be held in the rooms of the Geological 
Society, Burlington House, on Monday, Tuesday, and Wednesday, 
the 5th, 6th, and 7th June. The following papers will be read and 
discussed :—Dr. Thresh, ‘‘ The Saline Constituents of Water from 
the Chalk;” Dr. Kemna, ‘‘ The Biology of Sand Filtration ;” Mr. 
Peirce, ‘‘ Auxiliary Town Supplies.” For the Wednesday a sub-com- 
mittee are arranging a suitable programme, which will include the 
annual dinner in the evening. 


Tue Employers’ Parliamentary Council have issued a 
leaflet on Municipal Trading, which gives the conditions of con- 
tracts with loca] authorities in England, Wales, and Scotland. 
The information is extracted from parliamentary returns. The 
objects of this Council, as set out in the leaflet, are:—To take 
action with respect to any Bills, introduced into either House of 
Parliament, affecting the interests of trade, of free contract, and 
of labour, or with respect to the action of Imperial or local autho- 
rities affecting in any way the said interests. The offices of the 
organisation are at 7, Victoria-street, Westminster. 


THE Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul-General at Christiania stat- 
ing that tenders are invited by the Christiania harbour manage- 
ment, to be received not later than 2 o’clock on June Ist, 1899, 
for submarine blasting and dredging in connection with new 
harbour works. He has also received a despatch from the same 
Consul-General stating that tenders are invited by the Christiania 
Electric Works, to be received not later than 1 p.m. on May 24th, 
1899, for the supply of electric cables, Such particulars as have 
been received may be examined on personal application at the 
Commercial Department of the Foreign-office any day between the 
hours of 11 a.m. and 5 p.m. 


WE regret to announce the death of Mr. William 
Newzam Nicholson on Wednesday last, at Newark-on-Trent. Mr. 
Nicholson, who was in his eighty-fifth year, was the oldest son of 
Mr. Benjamin Nicholson, of Newark, and represented the old 
parliamentary borough of Newark in the Conservative interest 
from 1880 to 1885. Before 1885 Newark, which now forms a part 
of the Newark division of Notts, returned two members to the 
House of Commons. Mr. Nicholson was Mayor of Newark in 
1851, chairman of the School Board from 1871 to 1895, president 
of the Association of Agricultural Engineers, 1888-89, and senior 
partner in W. Nicholson and Sons, agricultural engineers. The 
funeral will take place on Saturday. 


A GREEK engineer, Mr. Tsakonas, of Athens, has 
established in Syra a good-sized installation of acetylene gas, and 
the municipality has already adopted it for lighting the public 
square and streets. The generator and fittings are of German 
make, and the calcium carbide is imported from Belgium. The 
present cost is 4dr. 501. per cubic metre, equivalent to about 
4s. 3d. per 1000ft. of coal gas. It is found an excellent illumin- 
ant ; its steadiness and softness renders it bright and cheerful and 
without any unpleasant effect on the eyes. Being a little cheaper 
than petroleum—the only other illuminant available here—there 
is in all probability a good future for acetylene lighting in this 
and other towns of Greece, says Mr. Consul Cottrell in his report 
on the trade of the Cyclades during 1898, 


A DEPUTATION of representatives of many of the most 
important steel works in Sheffield recently waited upon the City 
Health Committee with regard to the latter’s action in pro- 
secuting a Shetfield manufacturing firm for a nuisance arising from 
smoke issuing from a muffle furnace. The contention of the 
manufacturers is that these processes cannot be carried on without 
the maximum limit of dense smoke allowed by the Corporation— 
six minutes—being greatly exceeded. On behalf of the manu- 
facturers it was suggested that the process of forging should be 
included amongst those exempted from the operation of the Act. 
It is stated that the Committee subsequently decided to deal with 
each case that is reported by the inspectors upon its merits, which 
means a continuance of their present policy. 


For some time past the Imperial Authorities have 
been considering the question of improving the condition of the 
port of Archangel. e railway system of Northern Russia is 
being steadily developed, and will gradually be brought into con- 
nection with the Siberian railways, The existing harbour accom- 
modation in the northern Governments will be quite inadequate 
for the volume of trade that may well be expected to seek an out- 
let on the White Sea. It is now reported from St. Petersburg 
that the Ministry of Agriculture is petitioning for permission to 
enable the Archangel and Murman Shipping Company to construct 
a private slipway and shipbuilding yard. The Government is con- 
templating rendering the port of Archangel more ible to 
larger vessels by deepening the harbour, and the hed of the 
Northern Dwina will probably be thoroughly dredged. 


A CANTILEVER bridge which crosses the Niagara gorge, 
and is owned by the Michigan Central Railroad, is about to be 
strengthened in order to provide for the constantly increasing 
weight of rolling stock. This bridge was completed in 1883. It 
was one of the first bridges of the kind built in the United States, 
and the total length of the bridge proper is 910ft. It has two 
cantilever arms, one of which is 375ft. in length and the other 
395ft. The towers that support these arms rise from abutments 
located near the water’s edge in the gorge. Between the ends of 
the cantilever arms there is the ordinary suspended truss hung 
from the ends of the cantilevers. The height of the deck of the 
bridge above the water is about 245ft. The improvement which it 
is now proposed to make to the bridge will consist of the construc- 
tion of a new stone pier on each side of the river, right between 
the two present piers, and on this new pier will be erected a structure 
to carry a new truss under the centre of the bridge from end to 





a resistance to breaking strain of about 43 kilos. per square milli- | end. By this means, it is said, the strength of the bridge will be 


increased 50 per cent. 
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TO CORRESPONDENTS. 

*," In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sar insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Toe ENoingeEr, or containing 
questions, should be accompanied by the name and address of i 
not necessarily a cage pees but as a proof of good faith. No 
whatever can be en of Yy icati 

*,* We cannot undertake to return drawings or manuscripts; we must, 
" therefore, request correspondents to keep copies. 


writer, 
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REPLIES. 


ScorcHEeR.—We must ask you to forward another specimen of your fire- 
proof lining for ships’ cabins. That which you have sent us was 
unfortunately burned by accident. 

R. P. W.—The loading gauge is fixed by the railway companies. In very 
rag eases. when boilers or heavy machinery have to be transmitted, 
the limits of the gauge are exceeded, very great care being taken in 
running the train at specially “tight” places. You can obtain the 
regulations you want from the Railway Department, Beard of Trade, 
Whitehall. 

J. K.—Already in this country over 30,000 inventions or so-called inven- 
tions are protected or patented every year. Is not this number 
sufficient? You will find it very difficult to persuade political econo- 
mists, manufacturers, engineers, or even editors that any addition to 
this number would materially promote the i of the country, 
or aid Great Britain in a competition with the United States. 

T. L. (Liverpool).—The oil is ‘‘atomised,” as it is called, by a jet of 
steam, that is to say, it is broken up into exceedingly small particles. 
In this condition, being almost in the form of a vapour, it is highly 
inflammable. Asa rule, a small fire of coal or coke is made under the 
petroleum burners to consume any drops of oil that may fall, and to 
relight the flame in case it goes out by accident or is put out pur- 
posely. If you will refer to Tae Enoinegr for September 28th, 1894, 
you will find a fully-illustrated description of Mr. Holden's apparatus 
used on the Great Eastern Railway. 

F. P. (Burton-on-Trent).—The colours used for mechanical drawings are, 
Prussian blue for wrought iron, purple (crimson lake and Prussian 
blue) for steel, yellow (gamboge) for gun-metal or brass, neutral tint 
(Payne's gray) for cast iron; the different bronzes, usually coloured 
yellow with a little red in it, are, as a rule, indicated by name; white 
metal is frequently coloured light green; tin may be left white and 
named Case-hardening is indicated occasionally by running a light 
shade of purple round the edges of the part coloured blue for wrought 
iron, but the words are written on too, A line of red ink or crimson 
lake run round j»st outside the edge of a part shows that the part so 
marked is to be machined. 








MEETING NEXT WEEK. 
Roya. InstiTuTIon of Great Britatn.—Tuesday, May 28rd, After- 
ncon Lecture at 8 p.m. on “ Recent Advances in Geology,” by Prof. W. 
J. Sollas, LL.D, D.Se., F.R.S. 











DEATHS. 
On the 10th inst., at San Remo, THomas INoiis Dewar, civil engineer, 
aged sixty-four. 
On the 11th inst., at 97, Cadogan-gardens, 8.W., of acute pneumonia, 
Grorox Fosrery Lystsr, of Plas Isaf, Ruthin, late engineer-in-chief to 
the Mersey Docks and Harbour Board, aged seventy-six. 
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HIGH-PRESSURE STEAM AT SEA. 


In the mercantile marine, so far as we can learn, 
180 lb. appears to be accepted as the limit beyond which 
it is not worth while to go in boiler pressures. It is true 
that one or two shipowners have tried pressures as great 
as 220 lb., and have expressed themselves as satisfied with 
the results; but cases of the kind are still very exceptional. 
Many of our readers no doubt have constructed a hyper- 
bolic curve of pressures—which very nearly agrees with 
real indicator diagram curves—with its two asymptotes, 
and have learned from it how small is the proportion 
which the space included at the top between the curve, 
its vertical asymptote, and a horizontal line representing 
the pressure, bears, when the pressure is high, to the 
remainder of the space included between the curve and 
the asymptotes; and has learned thus, by ocular 
demonstration, that as much may be gained by reducing 
back pressure by a pound as can be had by augmenting 
boiler pressure by 25 lb. or 30 lb. The saving of a 
minute fraction of a pound of coal per horse per hour 
is, indeed, not worth having at the price of augmented 
weight of boiler plates and machinery, and of the troubles 
incurred as pressure rises. We find, however, that the 
Admiralty which at one time was always behind the 
mercantile marine in the matter of engineering progress, 
has now gone before it in the matter of boiler pres- 
sures, and not content with 250 1b. to 300 Ib., already 
talks of resorting to yet higher ranges. The reason 
adduced, that thereby further economies can be realised, 
has, as we have endeavoured to show, small foundation 
in fact. There is much more plausibility in the argu- 
ment that during ordinary cruising, steam of a 
moderate pressure can be employed with a fair ratio of 
expansion, the steam being used in a satisfactory way ; 
and then, when times of stress come, the only alteration 
necessary will be to augment the pressure, and so get a 
great increase of power. Put, more precisely, we may 
take the case of an engine expanding steam of 
150 lb., say, twenty-five times, giving an average pres- 
sure of 27°7 lb. If more power is wanted, the pres- 
sure can be raised to 250 lb., and the ratio of expansion 
remaining unaltered, the average pressure becomes 44 lb. 
In the first case the steam will be used to, perhaps, the 
greatest possible advantage; but no one can maintain that 
waste will be appreciably increased when steam of 250 lb. 
is expanded as much as twenty-five times. Indeed, we 
have only to turn to the paper by Sir J. Durston and Mr. 
Oram, read before the Institution of Civil Engineers, to 
see that there is very little to choose in consumption of 
fuel per horse per hour between the high and low- 
poorer trials of the more recent additions to the 

avy. 

Although as much as 220 Ib. can be carried in Scotch 
boilers, it is carried, no doubt, with difficulty, and early 
in the life of the boiler Lloyd’s will reduce the pressure. 





Large corrugated flues do not seem to find favour in the 


eyes of shipowners for heavy pressures, and thick plain 
flues of small diameter appear to answer best. They 
have, of course, strengthening rings of some kind about 
midway of their length. But in any case the result is 
the same. The grate area, already too contracted in 
the Scotch boiler, is yet further reduced. It may, we 
think, be taken for granted that when anything over 
200 lb. is carried recourse will be had to some form of 
water-tube boiler, and the necessity entails difficulties 
and troubles on which we do not intend to dwell. In- 
stead, we desire to say something about the difficulties 
which attend the use in practice on a large scale of steam 
of 250 Ib. or 300 lb. pressure. 

The first is met with in making joints. It is argued 
that meeting surfaces should be scraped and faced, and 
jointed metal to metal. This is all very well, and true 
enough in theory; but it is by no means easy to make 
joints of this kind in marine engines. It is a vain thing, 
for example, to get up the flanges at the ends of a curved 
pipe with the scraper, and then find that the two faces 
on which the joints are to be made are not parallel with 
the pipe flanges. Recourse must be bad to the pull of 
the bolts to draw up the faces into forced parallelism, 
and a joint made in this way is almost certain to leak 
subsequently when the engines begin to ‘‘work”’ in the 
ship. This ‘ working” of the engines is a fruitful source 
of leaking joints. However, the point is not worth 
arguing on theoretical grounds, as it has been found in 
practice that it is next to impossible to make a good 
permanent joint unless the meeting faces are painted 
over with thin red lead. At one time it was believed 
that copper wire, used as Jacob Perkins used it, would 
get over all difficulties. The wire joint was most satis- 
factory for a time. Recently it has been found that 
the copper sets up rapid corrosion in the pipes, and that 
the joints made with it leak after the ship has been laid 
up for a little while. Soft steel or iron wire is now being 
tried as a substitute, and we see no good reason why it 
should not make just as efficient and a far more per- 
manent joint than the copper wire will. 

It is an open secret that very serious trouble has been 
caused by the steam getting behind piston rings, and 
forcing them out, so that they have badly cut the 
cylinders. We believe that this is really what caused the 
breakdown on more than one occasion of the Powerful 
and Terrible. For the circumstance that much more 
importance was attached to these breakdowns than the 
facts warranted, the Admiralty may thank their own 
silly reticence. The trouble seems to have been entirely 
got over by Sir John Durston’s ingenious system of con- 
structing pistons. Instead of leaving the rings free to 
follow out as they and the cylinders wear, he uses flanged 
junk rings, which restrain the outward movement of the 
rings. It has been urged, ostensibly with much force, 
that if rings are locked in this fashion the piston might 
as well be made solid at once. Within limits this is true; 
but the argument does not apply. A solid piston would 
answer very well if it could be fitted with sufficient 
accuracy, and the faces saved from all cutting or abrasion. 
In practice, however, it is impossible to get up large 
pistons in this way in a lathe. But Sir John Durston 
attains the same desirable end in another fashion. The 
piston rings are allowed, to begin with, a certain amount 
of play, something like a sixteenth of an inch or so. 
They can wear the cylinder or themselves, or both, to this 
extent and no further, and by that time a perfectly fitting 
solid piston has been attained automatically. So far the 
Durston piston has answered its purpose perfectly. 
Another trouble peculiar to very high pressures is due to 
the temperature. Steam of 250 lb. absolute pressure has 
a temperature of 401 deg. Fah. ; that of 300 lb. steam is 
417 deg. Fah. Metallic piston-rod packing, which has a 
great deal of tin in its composition, will not stand this ; 
neither will any of the rubber or fibre packings. The 
difficulty has been overcome; but none the less are the 
stufting-boxes of high-pressure cylinders and valve chests 
a source of constant anxiety to the engineers in charge. 
All the fittings about a boiler, cocks, gauge-glass fittings, 
and so on, must be specially made and specially watched. 
Glass gauge tubes, indeed, become in a little time so 
clouded that the water cannot be seen inside them, the 
high-pressure steam acting as a solvent. Mr. Perkins 
never overcame this difficulty completely, and had to use 
small slabs of mica instead of glass; but we believe that 
a very special hard glass tube can now be had which, on 
the whole, answers fairly well. 

Whether the use of extremely high pressures has any- 
thing to do with the matter or not we cannot pretend to 
say, but if seems a curious fact that in recent ships 
fitted with water-tube boilers condensers have given a 
great deal of trouble. The case of the Pegasus has been 
already referred to in our pages, but it by no means stands 
alone. Other vessels have had boilers temporarily dis- 
abled from the same cause. It is not that the condenser 
joints give way, but that the tubes split or fail by corro- 
sion. Seeing that there is practically, at most, only 
about 12 lb. or 13 lb. pressure exerted inside the tubes 
to burst them, it seems strange that they should fail with 
such pertinacity. The splitting and leaking of con- 
denser tubes in the mercantile marine is rarely heard of. 
Perhaps the difference in this respect between Admiralty 
experience and that of the mercantile marine is due to 
the fact that the Navy condenser tubes are seldom cr 
never tinned, while in merchant steamers they always 
are, at least at the ends. 


THE FULDA CASE. 


An action tried at the recent Liverpool Assizes before 
Mr. Justice Bigham and a special jury is probably the 
only one of its kind that has ever come under the con- 
sideration of a court of law. Thes.s. Fulda, owned by 
the Norddeutscher Lloyd Company, was placed in No. 2 
graving dock at Birkenhead on February 2nd last, for the 
purpose of being examined, with a view to purchase 
by the Canadian Shipping Company if found in good con- 





dition. The owners of the Fulda hired the use of the 
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graving dock from the Mersey Docks and Harbour Board, 
to whom it belongs, and, as they had no staff of their own 
qualified for the task, they entrusted the docking and 
shoring of the vessel to Messrs. Clover, Clayton and 
Company, who are shipbuilders and repairers at Birken- 
head. It seems that the dock was duly prepared by the 
officials of the Mersey Docks and Harbour Board, and 
filled with water in readiness to receive the lulda. 
Messrs. Clover and Clayton’s employés then moved the 
vessel into the dock, placed her keel immediately above 
the blocks, and shored her into position for grounding upon 
them. When the water was pumped out of the graving dock 
it was found that the Fulda was duly resting upon the 
blocks throughout that proportion of her length in which 
her keel was straight. But for a length of about 108ft. 
from the stem the keel departed from the straight form 
found elsewhere in the vessel, and was cambered upwards, 
so that throughout this 108{t. of length the vessel over- 
hung her supports. Whether due to this great length of 
the vessel being unsupported or to other causes, it 
seems that scarcely had the water left the dock when 
those about her heard strange noises beneath the keel, 
and in a very brief space of time—only a few minutes 
it is said—the blocks began to yield under the weight 
resting upon them, and the vessel fell with a crash into 
the dock bottom, thereby suffering damage, for which the 
owners sought to recover £30,000 from the Mersey Docks 
and Harbour Board, and from Messrs. Clover, Clayton, 
and Company. 

The Fulda was built for the Norddeutscher Lloyd 
Company by the Fairfield Shipbuilding Company in the 
year 1882 for the owners’ transatlantic service. She is 
430ft. long by 46ft. wide, and 35$ft. registered depth ; 
her gross tonnage being 5008 and her net register 2556 
tons. Like many other vessels of fine form built by the 
Fairfield and other companies, her keel rises consider- 
ably above a straight line for some distance from the 
stem. The reason for so designing her was to avoid the 
useless weight of deadwood at that part, for which, 
owing to the sharp form of the bow, there would be no 
corresponding volume of displacement. The practice is a 
very usual one, and is recognised as desirable by all 
naval architects. At thesame time, however, it is under- 
stood that when a vessel having a keel of this form is to 
be placed in a graving dock, the surface of the blocks will 
be made to suit the shape of the keel, so that the vessel 
shall be, as nearly as possible, entirely supported through- 
out her length. As a further precaution, it is sometimes 
stipulated by owners of such vessels that the blocks shall 
b2 more closely spaced than ordinarily, so as to reduce the 
weight borne by each block under the straight part of the 
keel until men can go into the dock and tighten up those 
blocks under the overhanging portion of the vessel. 

Whether or not such a precaution as this would have 
prevented the accident to the Fulda seems to have been 
a disputed point among the expert witnesses who were 
examined. The eminent naval architects, and others 
called by the owners of the Fulda, attributed the disaster 
to defective blocks ; while those called by the Harbour 
Board denied that the blocks were defective, and 
attributed the accident to the unsupported 1OS8ft. of 
overhang at the fore part of the vessel. Messrs. Clover 
and Clayton’s contention was, that as they had simply to 
‘“‘regulate’’ the vessel, or, in other words, to move her 
into the graving dock, place her upon the blocks, and 
properly shore her, whatever the cause of the accident 
may have been, they were in no way responsible for it. 
In this they were supported by the judge, and so the 
jury had no difficulty whatever in unanimously finding in 
their favour. If men who take such contracts as they 
did in this case are to be held responsible for damages up 
to £30,000, they will in all probability want something 
more than the £15 paid to Messrs. Clover and Clayton 
for the work they did. 

But the case as regards the Mersey Docks and Har- 
bour Board was very different. They own the graving 
dock in which the vessel was placed, and the blocks upon 
which she rested. It was obviously their duty to keep 
the dock in good repair, and to see that the blocks were 
sound and suitable for the purpose to which they were 
put. Had any loss of life occurred, and it could be 
proved to be due to defects in the blocks, which were 
visible to their officials, there can be little doubt that a 
coroner’s court would have returned a verdict of man- 
slaughter against the person or persons responsible. 
Similarly, in the present case, if the jury had been con- 
vinced that the damage sustained by the Fulda was due 
to negligence on the part of the Mersey Docks and Har- 
bour Board, either as regards the condition of the blocks 
or any other cause, it would have been their duty to find 
a verdict against them. But neither the judge nor the 
jury seem to have been of opinion that the defendants 
were at fault, and so the Norddeutscher Lloyd Company 
lost its case. 

However satisfactory this decision may be to the 
defendants, it cannot fail to be very unsatisfactory to the 
shareholders of the Norddeutscher Lloyds Company, in 
the event of the damage not being covered by -an 

insurance policy. Even then the burthen is merely 
transferred from owners to underwriters, for somebody 
will have to bear it. When a magnificent Atlantic liner 
crushes the blocks beneath her in a graving dock, and 
falls upon the dock bottom, it is inevitable that she will 
be badly smashed and strained by the accident. Such a 
contingency should, however, be so remote as to be 
practically impossible, or otherwise, in order to protect 
themselves, underwriters would require to make special 
rates for covering the risk of placing a vessel in dry dock. 
That such accidents are so very rare goes to show that, 
with ordinary care and prudence, they may be avoided. 
What, then, was wanting in the present instance ? 

There cannot be much uncertainty upon that point. 
If the Fulda had been supported upon blocks right fore 
and aft the weight borne by each block would obviously 
have been very materially diminished. For, with a length 
of 108ft. out of 430ft. unsupported, it is clear that the 


than it might have been. Moreover, the weight borne 
by the blocks at the forward end of the straight part of 
the keel must have been enormously greater than that 
upon the sternmost blocks, owing to the leverage of 
the 108ft. of overhang. It was there that the mischief 
doubtless originated. The foremost block supporting the 
vessel would first be crushed, thereby transferring its 
share of the load to the rest. The next block would then 
give way beneath its increased burthen, and so on until a 
general crash would follow. This is doubtless whatactually 
occurred, being in accordance with reason and the tes- 
timony of bystanders at the moment of the accident. 
Who, then, is to blame for the disaster? We think that 
there can be only one answer to the question. The 
owners of the Fulda were acquainted with the form of her 
keel, whereas the Mersey Docks and Harbour Board, and 
Messrs. Clover and Clayton, presumably, were not. It 
was the duty of the Fulda’s owners, whenever she was 
placed in a dry dock, to inform the owners of that dock what 
form should te given to the upper surface of the blocks, 


equally borne by them. Whether or not they had ful- 
filled this ordinary duty upon former occasions we are 
not aware, but certain it is that if they omitted to do so, 
they, in every case, ran a very great and serious risk. 

They have in their employment some person or persons 
who superintend the repairs of their fleet, and those 
persons would surely know that the form of the Fulda’s 
keel was such as to necessitate special measures being 
taken when placing her in a graving dock. If responsible 
persons possessing this knowledge fail to communicate it 
to those to whom they submit the dry docking of their 
vessels, they have only themselves to blame if an accident 
occurs. If the owners insure their own vessels, then the 
penalty for such omissions must fall upon themselves ; 
and if they have transferred the risk to underwriters, 
why, these last-named gentlemen will no doubt know 
how to protect themselves in future cases. 


UNIVERSAL PEACE AND INDUSTRIAL ESTABLISHMENTS, 


SerTinc aside for the moment all consideration of 
humanity, Christianity, and civilisation, or whatever else 
there may be of powers which make for peace, let us ask 
ourselves if the state of war in which we habitually live 
is not rather a benetit than a disadvantage to the world. 
Let us also consider the effects which would follow a reign 
of universal amity, trust, and goodwill. Fortunately 
it is outside the province of a technical paper to discuss 
either the historical or ethical views of this question, or 
we might have paved the way for our arguments by 
enlarging on the inclination that there is in men’s hearts 
for war ; also we regret that the purpose of these columns 
will not permit us to dwell upon the fact that, whilst war 
is in certain respects disastrous, the state of preparation 
for war is in many ways beneficial. These are points of 
which the discussion would be irrelevant in these pages, 
and unbecoming when heads far better able to judge than 
ours have just met to deliberate over them. But though 
these attractive questions—over which we would gladly 
have broken a lance or two—are outside our limitations, 
there is a view of the subject of the famous Rescript 
which falls, we venture to think, entirely within our 
province. We refer, as our readers will have gathered4 
from the title head, to the effect which the realisation of 
universal peace would have upon the industrial welfare 
of our land; and to preface our remarks, we should like 
to observe that, just as in bodily structures no radical 
change in the organisation of one part takes place without 
a co-ordinate change in other parts, so in the political 
economy of nations 1t is idle to hope that a sudden altera- 
tion of international policy can take place without a 
corresponding and consequent disruption of its industrial 
economy. Or to state the case specifically, as the national 
prosperity of England has been in the past largely the 
outcome both of her warlike spirit and her preparedness 
for war, we dare not suppose that the one can be blotted 
out entirely and the other damped without a disturbance 
in our industrial welfare occurring. 

This is such an obvious truth that we would feel bound 
to apologise for its expression if it were not that we have 
heard during the last few months the belief expressed, or 
have been given to understand that it was entertained, 
that Peace might descend so lightly upon the greater 
nations of the earth as scarcely at all to disturb their 
balance. We do not propose entering with any elabora- 
tion of detail into a view of the question, which it seems 
to us has been too little examined. We wish, however, 
to lay before our readers certain considerations which 
should appeal particularly to engineers, and to advance 
a few figures in support of our contention that, were inter- 
national peace realised, internicine industrial warfare would 
ensue foratime. Letus consider our own country alone. 
Ona rough estimate we have a total of one-half of a million 
men who earn a living one way or another directly or in- 
directly out of war. Of those directly engaged, the standing 
army, exclusive of India, native corps, and colonial militia, 
accounts for about 150,000 men, and the Navy for 100,000 
officers and men, a total of 250,000 fighting men. With 
these we do not propose dealing further. Nor shall we 
deal with the large body of workers who supply outfit for 
this force. Neither one nor the other would be materially 
affected by the success of the peace movement, because 
there is no intention of disbanding any part of our army, 
nor probably of reducing the present strength of our 
navy. But when we come to consider the supply of war 
material, we see where the danger of disturbance lies. 

Let us presume, for the sake of discussion, that the 
outcome of the Peace Conference is a decision that no 
nation is to be allowed to make its naval and military 
strength greater than it now is. What would be the 
effect on the industrial welfare of England? It is no 
easy matter to estimate with accuracy the number of 
persons who find employment in the manufacture of 
matériel of war. In our home royal dockyards there 
are employed about 27,000 men, receiving in wages 
£1,960,000 odd per year. At Woolwich and elsewhere there 
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odd. To these we have to add the persons : 
powder factories and manufacture ot other apa in 
we place the total expenditure on wages J wa Ti 
direct to persons engaged in manufacture in the ¢ paid 
of the Government at £4,000,000 per annum we, Ploy 
not be over the mark. When we come to the consid 
tion of private establishments, the difficulty of estim “A 
the wages earned is much greater, as there are — 
blished statistics on which to reason, and the onan 
firms which undertake work for either our own or fore . 
Governments is very large. We shall certainly not fe 
over the mark if we estimate it at 150,000 men 
probably fer below it. Taking the wages earned at 
all-round average of £70 per man per annum—about the 
dockyard rate—we have an expenditure of £10 500,009 
per annum in private works on naval and militar 
matériel, Adding this to the Government expenditur 
estimated above, we have a total of annual w ages spent 
in this country in this direction amounting to certain 
not less than £14,500,000. y 

We have in this estimate considered those only who 
are employed on the manufacture of finished article, 
It is almost impossible to arrive at any clear notion of 
the number who earn their bread in supplying the ray 
or partly finished materials for these. There are sailors 
railway servants, miners of coal, and miners of metal 
and rolling mill men, &c. Then we have to consider the 
engineers who provide costly tools for the manufacture of 
ordnance and ordnance supplies, and all those who are 
engaged in the preparation or manufacture of the personal 
appurtenances of the army and navy. It is readily seen 
that to form even a remote conception of the number 
who take indirectly the money of our own and foreign 
Governments is out of the question. We can only say 
that the figure is very large. Possibly, not less than 4 
million persons in the British Isles gain their entire 
income, or some fraction of it, in this way. We will 
however, not attempt to deal with these figures; it j, 
sufficient for our purpose to consider those only who are 
directly employed, over 200,000 persons. 

If, now, the addition of entirely new material were 
given up, or was limited only to the manufacture of 
what was required to replace loss or wear, what number 
of hands would be needed and what wages expended? (ne. 
tenth of the whole number now employed would probably 
prove sufficient, and could the thing come suddenly upon 
us 180,000 persons would be thrown out of work, to say 
nothing of the unestimated number whose employment 
is dependent on the work of the 180,000. To form a 
conception of what this means, we may point out that 
to give employment to that number of persons would 
require the establishment of ten new industrial establish. 
ments as large as that at Elswick, for example, or the pro- 
vision of employment for the industrial population of a city 
as large as Manchester or Birmingham. In the course of 
time readjustment would certainly take place, but many 
years would be needed for its completion, and we doubt if 
the reign of international peace would not be seriously 
marred by internecine industrial struggles of great magni. 
tude, and even the peace itself threatened, for it is not 
unlikely that the restlessness of the people, consequent 
upon lack of employment, would bring them to that state 
of mind which lightly regards the possibility of war. 

Amongst those who read the above sentences there 
will probably be found some stout advocates of peace 
who imagine that work could be found at short notice 
for those robbed of their employment by the spread of 
peace. We invite their confidence. Let them tell us 
how or where they would find scope for the expenditure 
of the millions that our own and foreign Governments 
spend in Great Britain every year on the increase of 
their armaments? Let them show us that the Colonies 
are willing to receive all those for whom we cannot find 
occupation. Let them prove that there is scope for the 
increase of the arts of peace, and that such are more 
remunerative than the arts of war. 

There is no nation which has profited so much by war- 
like preparations as our own, and no nation which has so 
much to lose by their cessation. The building of fight- 
ing ships has taugkt us naval architecture, and is the 
father of our present eminence in that respect ; the con- 
struction of guns and armour has led to great advance- 
ment in metallurgy ; it has taught us to work accurately, 
it has provided us with many beautiful tools, and has 
led to engineering developments greater than any pro- 
duced by the peaceful arts. Whilst we are the last to 
advocate war, we cannot refrain from expressing 4 con- 
viction that the state of preparedness for war and pro- 
gressiveness in the warlike arts has become so much a 
part and parcel of our common nature and our common 
weal, that any attempt suddenly to arrest it would be 
followed by economic difficulties and industrial struggles, 
for which the saving to the pockets of the ratepayers 
would be an altogether inadequate return. 


——____——00¢—______—_ 
BIRMINGHAM UNIVERSITY. 


We have written so often of the education of engineers, that 
it is with something akin to reluctance that we approach the 
subject again. But the occasion is exceptional, and it would 
be unfair to two generous men, and to the profession we 
delight to honour, to allow it to pass without comment. Bir- 
mingham desires to establish in its midst a university for the 
Midlands. It isto be an essentially modern school. Between 
it and the Universities of Oxford and Cambridge there will 
exist no rivalry. Science, utilitarian science, is to be its 
strong point, whilst classics and the arts will hold but a 
second place. There can be no question that Birmingham Is 
par excellence the right quarter for the establishment of such 
an university. To make a start it is necessary to have a 
quarter of a million of money. Of this sum a large porticn 
has been promised by two donors, one, who desires to te 
anonymous, giving £37,500, and the other, Mr. Andrew 
Carnegie, presenting £50,000, Mr. Carnegie’s gift is given with 
exceptional grace. Writing to Mr. Chamberlain, through 
whom he has forwarded his offer to Birmingham, he says: 

“T am sure our people of the Birmingham across the Atlant ¢ 
will heartily approve this gift to their prototype on this side 
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d prosperity 6? the old land. Bessemer, Siemens, 
ness a . triumvirate through whose inventions we have 
thomas d to make and sell steel by the millions of ton: at 
oo ny—all made theirexperimentsin your midst. [st 
glb. for 4 penn ec. be considered as only a slight acknowledg- 
abt which Pittsburgh, the greatest beneficiary of 
entions, can never hope t2 repay.” That is a 
fal way of making little of his generosity. It is by his 

“ justry and resource that Mr. Carnegie has carved out 
own om vlf 4 fortune from the means which British engineers 
for himse ually into the hands of all. With his offer Mr. 
have  comles a suggestion which is entirely in harmony 
Carnes wishes of those who are interesting themselves in 
with t Sten of the new university. He wishes the new 
~~ take as its model Cornell University, and he would 
college e degrees granted in science as they are in classics. 
ee" vot we fancy Me. Carnegie means technical or applied 
By scien Degrees can be gained in science now at all our 
eolene®. i but thareis no degree for applied science—no such 
ror Master of Engineering, for example—and 
h title is n2zeded becomes more and more evident 


d 
ment of a hie 
your steel inv 


me suc : * * ° 
et Mr. Carnegie hopes, too, that the university will 


ce. with similar *‘ young experts” to those who 
ony de the success of industrial America. We trust it 


have ma 
will do 80, 
gravest distrus 


but at the same time we should regard with the 
t any attempt to make a college training take 

» part of the place which is now filled by regular 
seh Lar toa craft. Weare convinced that much of the 
— | common sense which has helped us t» avoid tha 


actica ° } 
Pr gineering mistakes of America and the technical pedantry 
of Germany and France is due to the fact that our young 
men acquire their knowledge of the materials of construction 


at the bench, and not in the class room or laboratory only. 
Inour opinion, no form of education can be devised which 
can successfully compete with workshop training for the 
making of engineers. 


THE ADMIRALTY AND NAVAL ENGINEERS, 


Our readers may take it as settled that the Admiralty will 
do nothing of itself to gratify the demands of the naval engi- 
neers for executive rank. Nothing short of energetic action 
in the House of Commons will induce the Admiralty even to 
consider the question. Indeed, thore are not lacking 
evidences that my Lords would willingly dispense with 
engineers altogether if it were possible, entrusting the care of 
machinery partly to artificers and partly to the executive. 
A good deal has been done recently to improve the position 
of the artificer. This is just as it should be, but it must not 
be forgotten that it would not be impossible to raise up a 
classof men, who, a little better than the artificer, would be 
a good deal worse than a highly-educated engineer, and yet 
might in a way satisfy the demands of the Admiralty while 
claiming n equality with the military branch of the service. 
We are informed that the Admiralty have by a recent order 
taken the various electrical motors, of which dozens are now 
to be found in warships, out of the hands of the engineering 
staff, and handed them over to lieutenants. There will 
probably be trouble about this, the engineers flatly refusing 
to repair machines of which they have not the charge. It 
remains to be seen whether the lieutenants will be able to do 
their own repairs. The position is at present interesting, and 
deserves careful watching by those in Parliament who care 
at all for the efficiency of the Navy. 





LITERATURE. 

The Nava! Annual, 1899. By T. A. Brassey. 
mouth: T. Griffin and Co, 
(Frrst Notice. | 
Tue thirteenth year of publication of Lord Brassey’s 
valuable annual shows no diminution in the interesting 
character of its contents, although the editorship of it 
has necessarily passed into the hands of its present able 
compiler, the Hon. T. A. Brassey. In point of fact, the 
work improves distinctly with each fresh year of its 
compilation. 

The plates of war vessels, giving profiles and deck 
plans, have received some notable additions in the edi- 
tion for 1899. Excellent plans of the Cressy class of 
armoured cruisers, and of the Formidable class of battle- 
ships, on a scale of 100ft. to the inch, have been furnished 
by the Admiralty, and these will, perhaps, afford as much 
interest to naval experts as any other part of the book. 
Fresh plates of new French, German, Japanese, and 
American war vessels also appear in considerable num- 
bers. A useful addition to this section is the giving of 
scales for the determination of dimensions on the plans. 
They are at 50ft. and 100ft. to the inch, according as 
they are half or full-plate engravings. 

Lord Brassey contributes a general review of the 
British Navy ; as, however, it was written in Australia 
at the close of last year, it contains no reference to the 
latest types of swift cruisers proposed under the estimates 
for the current year. Init, nevertheless, many important 
remarks are made. It is shown that Great Britain has 
52 com pleted battleships, against 39 of France and Russia 
combined ; 12 battleships building or projected, against 
14 of France and Russia combined —since then, of course, 
these figures are modified in favour of this country by the 
estimates for 1899-1900; and 113 completed cruisers, ar- 
moured or protected, against only 52 of France and Russia ; 
whilst in the numbers building or projected the preponder- 
ance is equally great. But it is pointed out that ‘“ the 
full superiority of the British Navy is not fully shown in 
& comparison of numbers without reference to dimen- 
sions." We have 24 ships of over 14,000 tons, all but 
two being battleships. Between 12,000 and 13,000 tons 
we have 11 ships, seven being battleships. If we 
look to France we find 11 ships only with a tonnage of 
11,000 tons and over, the largest ships only slightly 
exceeding 12,000 tons. Russia has nine ships of 11,000 
tons and over, the largest having a displacement of 
12,540 tons. In their average tonnage our cruisers show 
& Superiority yet more conspicuous than that of battle- 
—. Lord Brassey quotes an impressive statement by 
M. George Clémenceau, recently published in the North 
American Review. It is that ‘*England is now the 
arbiter of all contests upon the sea. The scales, in 


Ports- 


my belief, are certain to deflect on the side to which 
she will bring the strength of her fleet, her manufac- 
turing resources, and her credit.”’ 

Chapter I., upon the ‘‘ Progress of the British Navy,” 
givesa number of valuable tables showing the comparative 
features of recent British battleships and cruisers, includ- 
ing the projected Duncan and Drake classes, and the new 
type of cruiser, as yet unnamed. The growth of indi- 
cated horse-power under natural draught is very remark- 
ably shown in these tables. It rises in the battleships 
from the 10,418 of the Majestic, to 18,000 inthe Duncan, 
the speed developing pari passii from 17:5 knots to 19 
knots per hour. The indicated horse-power of the 
cruisers has increased in the same striking proportions. 
The 16,500-horse power of the Diadem rises to 21,000 in 
the Cressy class, 22,000 in the new unnamed type, and 
30,000 in the Drake class, this last being equivalent to the 
indicated horse-power of the largest Atlantic liner running 
at the present day—the Kaiser Wilhelm der Grosse. 
Where is it all to stop, and when will finality be reached ? 
Some interesting details are given as to the sea voyages 
of the Powerful and Terrible. During the recent cruise 
of the latter ship to Malta and back, she is said to have 
rolled 26 deg., or through an arc of 52 deg., when crossing 
the Bay of Biscay, which must have been anything but a 
pleasant experience for the officers and crew; but she 
succeeded in running from Portsmouth to Gibraltar in 
sixty-seven hours. The Powerful left Wei-hai-wei on 
July 27th, and arrived at Yokohama on the 30th, having 
done a sixteen hours’ trial at 15,000-horse power, and an 
eight-hours trial at 19,000 horse power. During the 
passage she steamed 20°7 knots for eight hours, 19 
knots for 13} hours, whilst for the three days’ steaming 
the average speed was 17} knots. Eight stokers 
are reported to have refused to do duty en route— 
small blame to them if the generating tubes of the 
Powerful’s boilers are in the same condition as those of 
the Terrible. Details are given in this chapter of the 
trials of twenty torpedo-boat destroyers which were com- 
pleted and passed during the year 1898. Nearly all of 
them realised a speed of 30} knots per hour. But what 
is the value of such a criterion as the contractors’ trials ? 
Out of the six destroyers sent two months ago to escort 
the Queen from Dover to Boulogne, five broke down 
hopelessly on their return trip down the Channel 
to their ports. They were ordered to run at full speed 
home. Only one succeeded in carrying out the order, 
and ran from Boulogne to Portsmouth, 106 miles, in 
four hours. She was a 28-knot boat, and 26} knots per 
hour in a choppy Channel sea with head winds was a very 
good performance ; but the others were hopelessly out of 
it. One primedso terribly that she had to stop altogether 
and repair the condensers, which were leaking exten- 
sively. Another broke one of her feed pumps into little 
pieces, the fragments being brought up in a cloth 
for the inspection of the commanding officer. A 
third broke some of the crank gear on the main shaft, 
and the fourth became hors de combat in some other 
way. The commodore’s boat was one of the delinquents. 
Hence we do not regard with complete equanimity these 
tabulated reports of the destroyers’ contractors’ trials. 
Six months after being in commission they do not realise 
a speed within three or four knots of their assumed rate 
as a general rule. The more recent boats are no im- 
provement upon the earlier vessels in this respect. 

A plate of the Canopus, as she will appear when com- 
pleted, accompanies thischapter. She has less sheer for- 
ward than the Majestic, and looks altogether more the 
armoured cruiser than the battleship. Her lines favour 
this view, as she is much finer forward and aft, and the 
fulness observable in the 15,000-tons battleship dis- 
appears altogether in the Canopus. With her shallow 
draught of 25ft. 5in., enabling her to follow the filat- 
bottomed ships of other countries into their rivers and 
estuaries, and her extraordinary handiness of shape, she 
should prove to be one of the most valuable battleships 
—or armoured cruisers ?—afloat. We are glad to see 
that six of this type are being completed. 

Chapter IT., upon the ‘“ Progress of Foreign Navies,” 
deals rather fully with the type of “‘ commerce destroyer ” 
which is being introduced into the French navy with the 
avowed intention of preying upon British mercantile 
vessels in the event of war. The Guichen and Chateau- 
herault are examples of this type. With a view to 
deceiving adversaries as to her real character, the latter 
is built so as to resemble a mail steamer, and has a 
straight stem. But, as the Naval Annual observes, the 
French naval authorities have omitted to recollect that 
a disturbance of British commerce would affect the 
United States as greatly as our own country, and France 
would only draw upon herself the odium of interfering 
with the interests of other powerful maritime Govern- 
ments, and involve herself in a war with each one of 
them. The two Italian battleships, of 12,765 tons dis- 
placement, one of which, the Benedetto Brin, is making 
good progress at Castellamare, will be a very remarkable 
type. They have enormous dimensions; length between 
perpendiculars, 413ft.4in.; beam, 78ft 2in.; mean draught, 
27ft.; yet the comparatively small displacement shows that 
the under-water lines must be extraordinarily fine, this 
rd accounting for the speed anticipated, viz., 21 

nots—an unprecedented speed for a battleship. The 
coefficient of fineness below the water-line is °51 of 
the solid rectangle. As regards the progress of the 
famous Russian ir naar it would appear that seven 
battleships out of the eight included are either in hand, 
ordered, or projected, six of which are to have a displace- 
ment of 12,700 tons; but only three have been actually 
commenced, and, as it is reported that no unusual 
activity is being displayed in the shipbuilding yards of 
St. Petersburg, the other five ships may remain in nubibus 
for an indefinite period. Those built abroad will, of 
course, be pushed on more rapidly. The war vessels of 
the United States are dealt with in a special chapter 
upon the subject, so they will be referred to later on. The 





part of this chapter which deals with Japan has aninterest- 
ing notice of the battleship building at Barrow for that 


country. A plate of the vessel, also, appears in Part II. of 
the Annual. Thesystem of protection differs, in the second- 
ary armament, from that employed for the Shikishima. 
Ten of the 6in. quick-firing guns are mounted in a com- 
plete main-deck battery, extending from barbette to 
barbette, protected all along the sides by 6in. Harvey- 
treated armour, the guns themselves being isolated from 
one another by screens. This arrangement takes the 
place of the armoured casemates, which are so notable a 
feature of the British battleship, and there is little doubt 
that, in combination with the second protective deck 
which the modified main deck affords, the battery thus 
closed in on all sides, and above and below by armoured 
decks, represents an exceptionally strong and valuable 
position, sheltered from the fire of secondary guns. We 
have always felt that the unarmoured spaces on the main 
decks of our vessels, between the armoured gun positions, 
were a source of weakness. 

Chapter [II., on ‘‘ Comparative Strength,” contains as 
usual a good set of tables, the study of which will enable the 
reader to form a tolerable judgment as to the strength 
of our present naval position, and our chances if pitted 
against the naval forces of two or more foreign naval 
Powers. Of course, the most remarkable feature in these 
tables is the immensely improved position of the United 
States squadrons in Eastern Asia and in the Atlantic. 
The number of American ships now in commission on 
these stations is double or triple that maintained in 
former years. Japan, too, shows up by a formidable 
increase of numbers, her enhanced position as regards 
battleships and cruisers built and building in the list of 
what are called “effective fighting ships.” It may b2 
observed, however, that the twenty-five “ effective”’ 
vessels accredited to Japan in this category are for the 
most part bran-new and up to date, which certainly can 
not be said for many of the French and Italian ships. 
The chapter concludes by quoting the opinion of a distin- 
guished French naval officer, Rear-admiral Dupont. He 
says :—‘‘ England can now put into line thirty-four 
battleships of from 9000 tons to 15,000 tons; fifty-two 
large cruisers, and twenty older battleships, for the most 
part remodelled, as a reserve. What have we to set 
against this array? Sixteen new battleships, eight good 
coast-defence vessels, and twenty-three modern cruisers. 
The strength of our navy is between a third and a-half 
of that of England. ... We remain in presence of a 
crushing numerical superiority. Whilst England is 
strongly posted at the outlets of all the great maritime 
lines of the globe, we are reduced to utilising a few in- 
differently placed positions. . . .” 

Chapter IV. gives a history of the development of 
the United States Navy to the present day, and 
its actual position at this moment. We have gone 
exhaustively into this question in the columns of 
Tue ENGINEER from time to time, and it is unnecessary 
to follow the remarks of Commander W. H. Bechler in 
detail; but it is impossible to glance through this 
chapter without being amazed at the vigour of the 
United States administrative and executive departments 
in overcoming so many difficulties as they have in the 
short space of ten or twelve years—for that is practically 
the duration of the period that has been required for the 
restoration of their naval power to what it is at the 
present day. The improvements made in armament 
during this period, in the character of armour employed, 
in the constructive features of the ships themselves, 
and the excellent administrative arrangements made 
for the conduct of the service generally, are beyond 
all praise. One point the United States have signally 
failed in, or omitted to reckon at its full value. The 
docking accommodation in the Government yards is 
practically, at present, of no value whatever, and had the 
country been obliged to meet a really formidable enemy 
at sea recently, instead of the effete, badly armed, and in- 
differently fought vessels of the Spanish navy, in the 
event of a mishap with one of her large battleships, it is 
quite possible that the injured vessel might have gone 
down, for want of a dry dock to put herin. The three 
private shipbuilding yards of the United States are rather 
better off in this respect, but they are still wretchedly 
provided with large dry docks, and it was fortunate for 
the American Naval Department that they had not to 
fall back upon the private yards for docking accommoda- 
tion last year. It will be interesting to note the working 
of the arrangement by which twenty-four boilers of the 
Niclausse water-tube type are to compose the generating 
powers for the three new United States battleships, 
Maine, Missouri, and Ohio. 


SHORT NOTICES. 


Conflayrations during the last Ten Years: A Paper read before the 
Insurance Institute of Manchester. By Charles E. Goad. With 
twenty-three maps. London, 1899. Published at the Offices of 
the British Fire Prevention Committee. Price 3s. 6d.—A com- 
plete list of all the more important fires at home and abroad, 
compiled with care and published in handy form. The maps are 
especially worthy of mention, being clear and well drawn. Shad- 
ing or ‘‘ hatching” shows on each the limits of the fire, while the 
letterpress ores details of the conflagrations. The study of 
the maps is made more interesting by +he fact that the direction 
of the wind and the points where the fires commenced are shown 
on them. 

Transactions of the Society of Patent Agents, 1898. London: 
40, Chancery-lane.—This contains a list of officers for 1899. Mr. 
William Gadd, of Manchester, is the president for this year, and 
his portrait appears as a frontispiece. The book contains a reprint 
of the papers read before the society last year, and also the fifth 
annual report, with statement of accounts. 


BOOKS RECEIVED. 

Fire Tests with Glass : Three Casements Glazed by the British Lux, er 
Prism Syndicate, Limited, London, The Committee's Report. 
London, 1899. The British Fire Prevention Committee. Price 1s. 

Sewage Analysis: A Practical Treatise on the Examination of 


Sewage and Efhuents from Sewage. By J. Alfred Wanklyn and 
William J. Cooper. Including also a chapter on ‘‘ Utilisation and 





Purification.” London: Kegan Paul, Trench, Triibner, and Co , 
Limited, 1899, 
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WATER-FIRE-TUBE BOILER 
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“Tug EXGINGER™ 
LYALL’S WATER-TUBE BOILER. 





THE engravings illustrate a boiler in which it is claimed, 
not without reason, that the advantages of both the water 
and fire-tube types of boiler are combined. The engrav- 
ings are so clear that they will be readily understood without 
any minute description. 

The inventor states the claims of the boiler in the follow- 
ing words : -In this form of boiler the ordinary furnace flue, 
the weakest part of the boiler, is dispensed with, and water 
tubes substituted ; the cylindrical part of the boiler contain- 
ing the fire tubes is considerably smaller in diameter than 
the shell of an ordinary boiler containing the same heating 
surface, so that less space, thinner plates, less weight——both 
of boiler and water—are needed, and it can be made for 
higher pressures, single or double-ended, like an ordinary 
boiler. The boiler being self-contained, the heat is within 
the furnace and the cylindrical shell, and is surrounded by 
water, which takes up the radiant heat as in the ordinary 
marine boiler, requiring no outside casing around the boiler 
to keep in the heat radiated from the hot gases, as in the 
water-tube type, and the furnace has less brick building. It 
has a large heating surface directly over the fire, the most 
efiectual part. The tubes being placed in diagonal rows, 
tube is immediately over the space of the two below it; 
this arrangement absorbs the heat to better advantage than 
it the tubes were arranged in rows vertically over one 
another. 
of water-tube boilers, and as the doors close from the inside 
they cannot be blown off by the pressure. 


An important feature in this boiler not possessed by the | 


water-tube type is the complete ccmbustion of the fire gases ; 


in ascending among the water tubes—which are not so | 


numerous as to chill and extinguish the flame—-the gases are 
bafiled and pass to the front end of the boiler, where they 


mix with the air admitted at the fire door, and complete | 


combustion takes place among the water tubes, and in the 
large combustion chamber formed between the water tubes 
and the bottom of the shell, and in the back chamber. The 
flame is brought in contact with all parts of the heating 
surface before the gases are broken up and pass through the 
fire tubes on their way to the chimney. There is no flaming 
at the funnel. 

In regard to over-heating, the fire tube ends in the com- 
bustion chamber tube plates, and causing the joints to leak, 
as happens when the ordinary marine boiler is hard pressed; 
with this boiler the products of ccmbustion in passing among 


the water tubes and along the bottom of the boiler shell, | 


give out a large proportion of their heat; on entering the 
fire tubes their temperature has been so reduced as to pre- 
vent overheating and consequent leakage. A safe and steady 
water level is ensured, as the boiler contains more water than 
the existing water-tube boilers, and would not evaporate dry 
in so short a time in the event of the feed failing temporarily ; 
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has larger steam space; is free from priming; requires no 
more attention, and is as easily stoked as an ordinary marine 
boiler. 

Steam is rapidly raised and maintained owing to the cir- 
culation, which heats the whole water in the boiler in a 
comparatively short time. Circulation commences when the 
fire is lit, and continues until it is extinguished. Any 
deposit is carried to the bottom of the back water space, 
where the water is quiet, and is blown out through blow-off 
cock. The temperature throughout being practically the 
same, the boiler expands and contracts equally. There is no 
dead water in the bottom of the boiler as in the ordinary 
marine type, and the water is better broken up by the heat- 
ing surface. The boiler is very accessible for cleaning and 
repair outside and inside; all the tubes are straight, can be 
got at from both ends, seen into and cleaned; in replacing 
a tube—either a water or fire tube—the one is as easily re- 
placed as the other; the workmen do not require to get 
inside the boiler, as the tubes are removed and replaced from 
the outside. 







A marine boiler of this type has been at constant work | 


since June, 1893, running the plant in the boiler shop of | 
in 1898. The workpeople had increased both for the month 


Messrs. Anderson and Lyall boiler makers, Govan, 
Glasgow, giving every satisfaction, being economic and 
efficient, working from the first without a hitch, and requir- 
ing no more attention from the attendant than an ordinary 
| marine or land boiler would. Eighteen boilers of this type 
have been supplied for land use. Of these Messrs. McOnie, 
Harvie, and Co., have seven, and Messrs. Gregor, Turnbull, 
and Co, have six. Five of these have 2500 square feet of 
| heating surface each. 
Mr. J. T. Milton, chief engineer surveyor of Lloyd’s 
| Register of Shipping, in a paper read at the Institute of 
| Naval Architects, London, March 15th, 1894, with reference 
to the “ Lyall” boiler, says :—‘ The boiler appears to have a 
very high evaporative efficiency. During a five hours’ trial 
on January 31st, 1894, with the shcp boiler made on this 
| plan, the evaporation was equivalent to 12-051b. from and at 
212 deg., the rate of combustion being 18°29]b. per square 
foot of grate. The coals used were Welsh, samples of which 
were kindly tested by Mr. C. J. Wilson, and found to have a 
calorific value of 14-467 calories, equivalent to an evaporation 
of 14:971b. of water from and at 212 deg. Fah. The steam 
generated was practically dry, the wetness found by the 
most approved method being less than 1 per cent. It may 
be stated that the trial was controlled by my colleague, Mr. 
Stromeyer, and was, therefore, conducted entirely indepen- 
dently of the makers.” 

The principal objection to the boiler for naval purposes 
seems to us to be its great height. We have no particulars 
as to the weight, an important point in a ship-of-war. The 
boiler which we illustrate has 785 square feet of surface in 
the fire tubes, 239 square feet in the water tubes, and 192 

| square feet in the combustion chamber, &c., or in all 1214 
square feet. The grate surface is 35:4 square feet, 
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Swan Exc. 
LABOUR AND TRADE IMPROVEMENTS. 


THE condition of trade evinced by the state of the skilled 
labour market during April is of a highly puifg cha- 
racter. Employment in the engineering and metal trades 
remained steady, and the low percentage of unemployed 
union members, 2:4—in February and March—was still 
further lowered to 2:2 at the end of last ——— This i 
figure isa t improvement upon 3:6, the percen 
peony 1898 In a shipbuilding branch selnedl take 
displayed, the unemployed union members having fallen from 
3 per cent. for March to 2:1 for April, as against 5 per cent. 
in April last year. In the iron and steel manufacturing 
branches improvement is also observable. At the 214 works 
from which returns have beeen received, 79,212 operatives 
were employed in the last week of April, as compared with 
79,036 at the beginning of the month. This is a great 
improvement on April last year, when only 73,489 workpeople 
were reported as employed in these industries. The pig iron 
industry is also flourishing. Returns of 113 ironmasters show 
that they had 575 furnaces in blast at the end of April, being 
two less than at the end of March, but thirty-five more than 


and the year, the number at the end of April being 24,630, 
and of previous month 24,526, and April a year ago 22,454, 
showing an increase on the year of 2146. In fact, in all the 
important industries employment during April has show) 
such an improvement that not since June, 1890, has so low a 
Pecan tn revealed. In the 123 trade unions making 
return, representing a membership of 495,496, only 10,866, or 


| 2°2 per cent., were reported as unemployed last month, 


compared with 2°5 per cent. in March, and 2-9 per cent. 
April, 1898. No great disputes, happily, occurred in April. 
The sixty-three fresh disputes in that month involved but 
Five of these disputes were in the 


13,741 work le. 
and Only three disputes 1)! 


engineering and shipbuilding trades. 


all were unsettled at the end of April. The chief increases in 


| negotiation between employers and work 





wages were those obtained by the miners. By far the greater 
number of changes in rates of wages were arranged by direct 

ple, or were Col- 
ceded voluntarily by the employers. the eat result is al! 
increase estimated at 10d. per head in the weekly wages of 
155,850 people who were affected by alterations in wage 
The phan therefore, are fully sharing in the benefits of 
the present trade revival. 








We have received the pro me of the Whitsuntide 
tour of the Automobile Club, which commences to-day, Friday, 
and concludes on Tuesday next, Al ther the tour will a 
323 miles, - — Yagi ay, lo ee = 

miles ; eam n, tmailes ; punes); 
pt ab to yoo and back, 494 miles ; Monday, lane 
ton to Birmingham and back, 614 miles ; and Tuesday, back 
London, 94} miles, 
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a 
GEORGE FOSBERY LYSTER. 


GeoRGE FosBERY Lyster, M. Inst. C.E., F.R.S.E., 

ry cently engineer-in-chief of the Liverpool and Birken- 
until Dooks passed away on Thursday, the 11th inst., one of 
head recent victims to acute pneumonia. Although Mr. 
many had reached a ripe age, until his fatal seizure he had 
pai excellent health, and his friends felt justified in ex- 
a ears of life for him. Leaving his country residence 
ae of Clwyd, North Wales, he, a fortnight ago, went 
‘Liverpool and took a oa interest, though no active par- 
ed ation in the trial of the action brought unsuccessfully 
ag oe owners of the steamship Fulda against the Mersey 
+ te and Harbour Board, the owners of the graving dock in 

hich that vessel met with an accident. On his way thence 
‘ London he appears to have caught a chill which brought 
i life toa close. Born towards the close of the first quarter 
tthe century, and in due time becoming a pupil of the late 
} mes Meadows Rendel, F.R.S., and sometime President of 
a Institution of Civil Engineers, the subject of our sketch 
has borne an active and important part in the great engineer- 
ng works of the past half century, and particularly in dock 
ng, harbour works. After occupying an assistant resident 
_ ineership on the River Shannon Improvement Works, and 
oe engaging in work in England under his former chief, he 
aa appointed assistant resident engineer on the Great Har- 
pour of Refuge at Holyhead, under the senior resident, Mr. 
J.C. Dobson, M. Inst. C.E. F 

At the close of his term of service there 
he was appointed by the Government of 
(juernsey to the post of resident engineer to 
the new harbour works then about to be 


GEARED LOCOMOTIVES IN THE UNITED 
STATES. 


Tue use of geared locomotives is quite general on the 
short branch mountain lines of the United States, built for 
mining or timber traffic. Their advantages are a combina- 
tion of great adhesion power with a flexible wheel base and 
light axle loads—a combination which cannot be effected to 
advantage on ordinary direct-connected engines. A few 
months ago we illustrated an engine of what is known as the 
Heisler geared type, in which the cylinders and motion are 
in a vertical plane at right angles to the centre line of the 
engine, the cylinders being on each side of the boiler— 
inclined 45 deg.—and driving a longitudinal crank shaft in 
the centre line of the engine. The engines have two or 
three four-wheeled bogie trucks, one axle of each being driven 
by bevel gearing, and the other by ordinary coupling rods. 
Intermediate shafts, with universal coupling, connect the 
crank shaft with the shafts of the bevel wheels on the bogies. 

A 60-ton engine of this type, carried on three bogies, or 
twelve driving wheels, was employed on the McCloud River 
Railway, in California, and particulars of this we have 
recently received from a correspondent. The engine has 40in. 
driving wheels, with a rigid wheel base of 5}ft. to each bogie, 
the total wheel base being 37ft. The boiler is of the ordinary 
locomotive type, 4ft. diameter in the barrel. The cylinders 
are 18in. diameter and 15in. stroke. Behind the engine is 
a tender containing 2800 gallons of water and three tons of 


logs that were very heavy, many of them sinking in the 
mill pond. 

The first direct-connected locomotive was a ‘ Mogul,”’ 
rented from the Southern Pacific Railroad, where it was used 
on their heavy grades, for which it was designed. It had 
six drivers connected, and a two-wheel pony truck under the 
front end. It had a total weight of 60 tons. This engine and 
a Heisler locomotive of the same weight, together and alter- 
nately did service on the main line, hauling trains up to the 
summit from McCloud. The Mogul engine would haul regu- 
larly as a full load on dry rails four of the loaded cars, 
approximately at an average speed of six miles per hour up 
the long gradient of 1 in 25. The Heisler locomotive of the 
same total weight, under the same conditiors, regularly 
hauled, at approximately the same speed, six of the loaded 
cars, with considerably less fuel per train ton. On wet rails 
the Heisler locomotive had further advantages because of its 
great tractive power, and continued to haul the regular load 
of six cars of lumber, whereas the Mogul could haul but 
three loaded cars at but very little, if any, greater speed than 
the Heisler hauled the larger train, which was largely due to 
slipping of the Mogul’s drivers, with waste of power and loss 
of adhesion. 

A direct-connected locomotive was then specially designed 
for this road. It. had cylinders 16in. by 24in.; six coupled 
44in. driving wheels on a wheel base of 7ft. Sin., and a two- 
wheel 28in. bogie truck at each end, the total wheel base 
being 23ft. 3in. The weight of the engine was 47 tons, with 
36 tons on the driving wheels, and it had 
an ordinary American eight-wheeled tender, 
making the total load about 70 tons. Only 
half of this was available for tractive purposes, 
while in the Heisler engine every pound of 





commenced in that island. He made the 
original survey, and carried out the work 
for the first two years under Mr. Rendel, 
and on that gentleman’s death was ap- 
pointed engineer-in-chief, and completed the 
works as they now stand, In 1861 he was 
selected out of a large number of candidates 
to fill the position of engineer-in-chief to 
the Mersey Dock Estate, then vacant owing 
to the resignation, through ill-health, of 
Mr. John Bernard Hartley, who had suc- 
ceeded his father, Mr. Jesse Hartley, the 
strong man who during more than thirty 
years had, as engineer to the Liverpool 
Docks, wielded a wide influence, and given 
these docks a fame which since his day has 
not ceased to extend. It will be generally 
admitted that during the years 1861-1897, 
during which Mr. G. F, Lyster was respon- 
sible for the dock engineering on the 
Mersey, the works which he carried out 
have fully sustained and, indeed, enhanced 
the reputation of Liverpool for docks com- 
bining strength and solidity with suitability 
for their intended purposes. 

A short time ago we had occasion to refer 
to some of the works carried out at Liver- 
pool and Birkenhead during Mr. Lyster’s 
tenure of office—August 26th, 1898. The 
complete list is noteworthy, not less as 
recording the important tasks which it has 
fallen to this engineer to fulfil, than as in- 
dicating the progress of the port, and we 
give it below as set forth in summarised 
form at the time of Mr. Lyster’s retirement, 
at the beginning of 1897. 

Liverpool Docks —-Waterloo Dock and 
grain warehouses; Prince’s Half-tide Dock. 
Herculaneum half-tide and two graving 
docks. Huskisson Branch Dock No. 2 and 
Brocklebank Dock. Landing-stage and its 
approaches. Great Dock Extension, 1873:— 
Langton- Hornby system, Herculaneum- 
Union system (together adding nearly 50 
per cent. to the dock area at Liverpool). 
High-level coal railway extension. Petro- 
leum depots, Parkhill Estate. Dock pump- 
ing systems, bringing into better use old 
groups of docks, viz.:—Sandon pumps, 10 
acres; Coburg pumps, 80 acres; Birkenhead 
pumps, 150 acres. Improvement of the 
Canada-Huskisson Dock system. Birken- 








weight is thus available. This new engine 
would not haul any more cars than the 
Mogul, and on wet rails its capacity was 
limited to three loaded cars, and often it 
could take but two heavy loads. The speed 
of the engine with the loads was no greater 
than that of the others. 

The down-grade speed of all trains was 
limited by the superintendent to twelve 
miles per hour, but at times they ran from 
fifteen to twenty miles per hour, which was 
not considered safe practice, consequently 
forbidden. All the locomotives burned wood. 

The Heisler locomotives are said to readily 
pass curves of 100ft. radius, while the smaller 
sizes regularly pass curves having 7Oft. 
radius. It is not considered good economy 
to operate long gradients that exceed 1 in 
17. If they are very short, and unavoidable, 
gradients as steep as 1 in 10 can be made 
use of on spur tracks. With good fuel the 
Heisler locomotives will exert a tractive 
power equal to one-fifth of their weight, at 
a speed of five or six miles per hour, regularly 
as @ fullload. When estimating, the weight 
of the locomotive must be taken from this. 
As the gradients increase above 1 in 34, the 
Heisler locomotives gain in advantage over 
the direct-connected locomotives because of 
their greater tractive power. 

A large number of the geared locomotives 
now in use are of what is known as the Shay 
type, differing essentially from the Heisler 
type. The Shay engines have two or three 
vertical inverted cylinders at one side of the 
boiler—the boiler being set slightly to one 
side of the centre line of the engine. There 
are two or three bogies, with four wheels 
each, but each wheel on the driving side has 
a bevel wheel bolted to its outer face, gearing 
with a bevel wheel on a shaft carried by the 
bogie frame. The crank shafts and the bogie 
shafts are connected by intermediate shafts. 

One of the newest of these Stay engines is 
a 60-ton engine for a line in the great Rocky 
Mountain forests in the State of Washington. 
The gradients are from 1 in 25 toi in 17, 
with curves of 82ft. radius, but the engine 
can take a load of 106 tons up the steeper 
grades. The engine has twelve driving 
wheels in three bogies, one under the 
boiler, one under the cab, and one under 








head Docks.—Completion and development 
of this estate, viz.: Construction of Alfred 
Dock and outer and inner entrances. Low- 
water basin made, and subsequently con- 
verted into «a dock. Morpeth Dock and 
branch. Graving docks. Grain warehouses 
and dock. Composite warehouses. Morpeth warehouses. 
Woodside stage and floating bridge. Wallasey stage. Cattle 
lairages. Seacombe and Egremont river wall. Bar deepen- 
ing: 1890, 11ft. of water at low-water springs; 1897, 24ft. of 
Water at low-water springs. 

It would take too long to refer to these several works in 
detail, but their importance is known, and can to some extent 
be gauged by the fact that the expenditure controlled by Mr. 
Lyster for them and general repairs and maintenance from 
1861 to 1897 amounted to about 19 millions sterling, and that 
during the same time the water area of the docks at Liver- 
pool and Birkenhead was increased by about 56 per cent. of 
the figures for 1861. 

Mr. Lyster served more than one term as a member of the 
Council of the Institution of Civil Bugineers. 

His official duties, it will be readily understood, very fully 
occupied his life, but he found it possible to spare time for 
other important matters occasionally. Thus he was asked 
‘0 serve as one of the English Commissioners to consider the 
merits of proposals invited by the King of the Belgians from 
engineers of all countries for the construction of ports on 
sandy shores, and for his services herein had the order of 
Leopold conferred upon him. He also served as a Commis- 
sioner to the Lower Thames Navigation Bill of 1894, in con- 
junction with Sir John Wolfe Barry, K.C.B., and Admiral 
Sir George Nares, K.C.B, 

He was respected by all those with whom he came in con- 
ep not less on account of his qualities as an engineer than 
for his dignified and courteous bearing. And we are justified 
mM the belief that he was esteemed and beloved by his 
humerous staff from the testimony offered on his retirement, 
and from the fact that a very large number of them accom- 
panied the members of the Mersey Board and others who 
Went on Tuesday last by special train to stand at the grave- | 
side in the lovely Vale of Clwyd, remote from Liverpool. | 
‘ The excellent likeness which we print is from a photograph 
Y Medrington’s, Limited, Liverpool. 


GEORGE FOSBERY LYSTER 


coal, this being carried on the rear driving bogie. The engine 
has a gauge of 4ft. Stin. 

The McCloud River Railroad is located at the base of Mount 
Shasta, and is at present about twenty miles long, and is an 
interesting piece of engineering. As there is much danger 
from forest fires ‘during the long dry season, when it is 
operated, the use of wooden trestles or bridges was avoided. 
Instead large earth embankments were made at a compara- 
tively small cost by means of hydraulic nczzles, as in 
hydraulic or placer mining. Streams of water were directed 
against an adjacent bank, and the material washed into the 
depression, to be filled and retained there by parallel dams 
until the solid matter settled. The waste water escaped at a 
suitable overflow. During the winter months the road lies 
under several feet of snow. Many of the curves in the main 
line are of 383ft. radius, while on the spurs into the forest 
some of the curves are of 190ft. radius. The main line over 
the mountain is well built. Starting from McCloud, the 
road has approximately 14 miles of gradients of 1 in 50 to 
1 in 33, after which there are about six miles of a steady 
gradients of 1 in 25 to the summit, which has a two-mile 
level. Then it is all down grade to Upton, a station on the 
Southern Pacific Railroad, the gradients varying from nearly 
level to 1 in 25. All the gradients of 1 in 25 are compensated 
for curves. The distance from McCloud to Upton is approxi- 
mately eighteen miles, and is called the main line. 

At McCloud there is a large saw mill, having a capacity 
of 150,000ft. of lumber per day. Several smaller mills are 
these mills that is taken over the mountain pass to Upton. 
situated in the neighbourhood, and it is the output from 

Direct-connected locomotives and the Heisler geared 
locomotives are used on the main line, and the Heisler loco- 
motives also work on the uneven tracks that carry the timber 
from the interior of the forest to the mills. The cars are 
ordinary flat cars fitted with air brakes. They have a 
capacity of 20 tons each, and weigh 10 tons each. They are 
loaded with 18,000ft. to 22,200ft. of green lumber cut from 





the tender. There are three cylinders 12in. 
by 12in., and the driving wheels are 32in. 
diameter, the gearing being in the ratio of 1 
to 2°21. Each bogie has a wheel base of 
4ft. 4in., and the total wheel base is 35ft. Sin. 
The boiler is of the ordinary locomotive type, 3ft. 10in. 
diameter in the barrel, with 676 square feet of heating surface 
and 21} square feet of grate area. A steam brake is used. 








SIDE TANK PASSENGER ENGINE. 

Tuis class of engine, illustrated on page 489, was designed 
by Mr. F. W. Webb, chief mechanical engineer, principally for 
working the passenger traffic over the heavy gradients on the 
Buxton and High Peak branch of the London and North- 
Western Railway, the first engine being built in May, 1898. 
Twenty more of the same class were afterwards built, many 
of them being engaged in working the heavy suburban pas- 
senger traflic at different points of the system. 

The cylinders are 18in. diameter by 24in. stroke, the valves 
—piston type—being worked with Joy’s gear. The driving 
and coupled wheels are 5ft. 24in. diameter, with 3in. tires, 
the axle bearings being 7in. diameter by Yin. long, and in 
addition to these the driving axle has a central bearing, mid- 
way between the two cranks, Tin. diameter by 54in. long. The 
trailing end of the engine is carried by a pair of wheels 
3ft. Yin. diameter, the axle being fitted with Mr. Webb’s 
radial axle-box, the bearings being 6}in. diameter by 12in. 
long. The tanks have a water capacity of 1420 gallons, the 
bunkers carrying three tons of coal. 

Heating surface :— 


‘ubes.. .. 980 sq. ft. 


Fire-box .. 103°5 sq. ft. 
Total .. . 1083°5 sq. ft. 
Grate area .. .. 17°1 sq. ft. 
Wheel base :— ee 
Leading to driving wheels.. 7ft. 3in. 
Driving to trailing coupled .. .. Sft. 3in. 
Trailing coupled to radial wheels .. 6ft. 9in. 


Total .. .. 22ft. 3in. 


The total weight of engine in working order is 52 tons 
6 ewt.; 41 tons 16 cwt. are carried by the coupled wheels. 
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PROSPERITY IN THE ENGINEERING TRADES. 





INDICATIONS continue to accumulate as to the remarkable 
activity in the engineering trades. Whilst the workshops 
are full up with orders on home account the foreign demand 
is scarcely less satisfactory. The Board of Trade returns 
show an expansion upon the year in the value of machinery 
and of steam engines, taken together, of, for the month of 
April, from £1,521,434 to £1,532,722 ; and for the first four 
months of the year, from £5,132,613 to £6,048,082. The 
improvement for the four months’ period is as much as 
£15,469, or nearly 18 per cent., and even this would pro- 
bably have been larger if our engineers and machinists had 
not been so busy upon home account. As usual, the value 
of our export trade in steam engines, compared to other 
descriptions of machinery, is in the proportion of about 1 to 6. 
The value of the machinery exports so far this year, com- 
pared with the corresponding period of a year ago, has risen 
from £4,249,265 to £4,864,961, or over 14 per cent. The 
value of the steam engine exports so far this year, likewise 
compared with a year ago, has risen from £883,348 to 
£1,183,121, or some 33 per cent. The advance in machinery 
has been mainly due to a very decided quickening of demand 
from most of the countries of Europe, and in some instances 
the extent of the increase has been quite unusual, as, for 
¢xample, in the case of Russia's textile machinery require- 
ments, which has caused British textile engineers to have 
their accounts with that market improved from £275,447 to 
£555,654, or, in other words, their trade with Russia so far 
this year has about doubled, compared with the gorrespond- 
ing period of 1898. The South African demand for mining 
machinery so far this year has improved from £103,255 a 
year ago to £135,864. The notable point about engines is 
that the Indian orders have more than doubled, their value 
having risen from £82,728 to £218,972; and the same may 
be said of South American orders, in which case the improve- 
ment was from £32,453 to £65,300. Meanwhile British 
works are as busy as they can be upon home orders also, and 
are in a position to ask good prices and plenty of time for 
foreign contracts. Their position in this last respect was 
well indicated in the House of Commons on Tuesday night, 
when, in reply to Sir Alfred Hickman, it was stated by the 
Secretary for India, with reference to the Goktick Viaduct, 
containing 5000 tons of steel, that an English firm of bridge 
builders quoted £116,000 and three years to do the work in. 
Of course, the contract was given to an American firm, who 
offered to do the work in about one year at a cost of £60,125. 
If the Americans like to accept starvation prices, and to run 
the risk of incurring heavy fines through not completing 
work within almost impossible time limits, let them do it. 
British engineers are old hands at difficult foreign contracts, 
and they know well enough that it will not pay them to cut 
prices for such work ridiculously fine at a time when they 
can get plenty of more remunerative work under more 
favourable conditions elsewhere. But, of course, the differ- 
ence in the price of steel in the two countries had a good 
deal to do with the difference in the tenders. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspo' 4 





EVAPORATIVE CONDENSERS. 

Sir,—In your article on evaporative condensers in your issue of 
May 5th there are several points with which I do not quite agree, 
as the evils therein pointed out do not exist in a properly-designed 
evaporative condenser ; at the same time it is an advantage that 
the causes of trouble should be generally known in order that they 
may be avoided. 

In the first place, in actual practice a very thin film of water 
does not produce so good a vacuum as a thick film, and I think 
this is due to the fact that the air will pick up the heat from the sur- 
face of a thick film of water as quickly as it will from the surface 
of a thin film, provided in both cases the rate of movement of 
the surface of the film past the atmosphere is equal. 

The problem to consider is not how quickly the cooling water 
wi!] take up the heat from the steam inside the tubes, but how 
quickly this water will give off its heat to the atmosphere, and 
that is a reason why, as far as we have been able to find from 
actual practice, a galvanised wrought iron tube will condense as 
much steam per square foot of surface as a brass tube, as the con- 
ductivity of both surfaces is greater than the conductivity of the 
air, and provided the surface is smooth, so that the scale can be 
easily removed from it, its rate of conductivity is not very material 
up to certain points. 

The second point is that you say that good results can hardly 
be anticipated with this form of condenser, owing to the fact that 
the condenser has to be placed in most cases a considerable dis- 
tance from the engine. 

I would agrce with you that an evaporative condenser could not 
be expected to compete with the results obtained from the or- 
dinary marine condenser when used on board ships, but it is able 
to compete with all forms of condensing apparatus on land installa- 
tions, 

With land installations the question of dealing with the exhaust 
steam is always a difficult one. If the exhaust steam is led to the 
atmosphere, in the first place there is a Joss of probably 25 per 
vent. in the efficiency of the engines, owing to the fact that they 
are not working condensing ; and in addition to this there is also a 
loss from the fact that the exhaust pipes have to be taken con- 
siderable distances, and in many cases considerable heights in 
order to let the steam out at such a point as will avoid its being a 
nuisance to the neighbouring district. 

This results in a back pressure to the engines of in many cases 
3 1b. to 4 1b. per square inch, so that an evaporative condensing 
plant which is giving 22in of vacuum at the engine is really doing 
comparatively better work than a plant at sea giving 2in. A 
long length of exhaust pipe between the engine and the condenser 
does not result in much difference in vacuum at the two extremities, 
as exhaust steam under vacuum isa very light rarified gas, and 
travels quickly with little difference in pressure ; in fact, it bears 
about the same relation to ordinary exhaust steam as water would 
to thin treacle. 

If cooling towers are adopted and the condenser is close to the 
engines, considerable power has to be absorbed in pumping the 
large volume of cooling water from the condenser up to the top of the 
cooling tower ; and, after all, the whole question of the condensing 
plant is not an inch more or less vacuum, but which plant will give 
the best results as regards fuel economy and cost of maintenance, 
capital outlay, &c., and on these points, if properly designed, the 
evaporative condenser will come out quite as well as any other 
system. 

Millwall, E., May 10th. HARRY FRASER. 


Sir,—I am afraid you have failed to grasp the distinction 
between the various types of condenser mentioned in the paper 
which brought forward the discussion you comment upon. There 


amount of surface which would leave half the work for the fan to do, 
Although the use of air currents directed upon wet tubes in experi- 
ments will increase the condensation by 50 per cent., it does not do 
so in practice, as it is impossible to arrange the fans in the same 
manner; and where condensers have been installed on these 
lines good results have not been obtained. If, instead of increasing 
the size of fans or wanes the fans in a different manner, the 
surface had been increased instead, the desired result would have 
been obtained, and with far less worry and expense, This type of 
condenser was designed originally with one square foot of surface 
per 10 lb. of steam condensed per hour, but our present knowledge 
tells us that 5 lb. to 6 lb. per square foot is more nearly what is 
required. It then brings us to this point, that we have not allowed 
sufficient surface. Neither would good results be obtained in 
other condensers were this the case. But the fact does not con- 
demn the evaporative condenser, In several cases coming under 
my knowledge where the surface has been increased good results 
have been obtained. The only case when dirt is likely to cause 
trouble is in filling up the annular spaces through which the 
water flows from the top water tank, but dirty water is not 
expected to be used with a brass tube condenser. Scale forms on 
the outside of the tubes and must be removed, and in most 
evaporative condensers this can be done easily, and certainly not 
with that amount of time that some water-tube boilers require ; one 
case coming recently before my notice where the boiler was laid 
up for a fortnight every six weeks for removing scale from the 
inside of the tubes, 

There are no complaints, as far as I am aware, against the 
horizontal tube condenser, whether made with wrought iron, cast 
iron, or copper tubes, This cond is simplicity itself, its work- 
ing can be seen, it can be easily cleaned, and the water circulation 
is perfect. No dirt can deposit upon it, and it cannot possibly 

et out of order. Fans need not be employed, the only power 

ing required would be for air and circulating pumps. ese 
cond 's will cond 2 1b. to 4 lb. steam per square foot of tube 
surface per hour, the actual amount depending upon various con- 
ditions. They are not expensive to manufacture, and can be put 
anywhere upon the roof or in the open. Several installations 
of this type are working with success, and during this year others 
will be started. 

From the above remarks it will be seen how very necessary it is 
to distinguish between the vertical brass tube and horizontal 
condensers, The discussion you published for the most part 
dealt with the former ty There are yet a few improvements 
that may be made in certain types of evaporative condensers, but 
there is not the least doubt that this condenser has come to stay, 
and the better it is known the more it will be adopted. 

London, S.E., May 8th. Harry G, V. 








OLDHAM, 


THE LIQUID AIR PROBLEM. 


Sir,—Since Dr. Hampson insists on misunderstanding what I 
have said about Mr, Tripler, it would be waste of space to offer 
any further explanation. 

Dr. Hampson has succeeded in leaving me completely at sea as 
to the working of his apparatus. I gather from his last letter that 
the Joule effect plays no part whatever in the working of his 
system ; in which respect it is radically different from that of 
Olsewsky, Dewar, and Dr. Linde. 

Ween a gas is allowed to expand from one vessel to another a 
momentary fall in temperature is brought about, according to 
Joule, by the expansion of the previously compressed air, but the 
temperature is subsequently nearly restored by the impact of the 
gas molecules on the sides of the receiver. Hence, the temperature 
of a gas after ‘‘free” expansion is the same as it was before. 
That is what Joule says. Dr. Hampson says that it would be very 
much hotter if instead of flowing out of a gas bottle it was 
pushed out by a piston, in the former case the pressure of the 
issuing gas would tall continuously, in the latter it would remain 
constant. This is all quite new to me. 

Joule found that if the gas passed through a porous plug, after 
the operation was over the gas was not as hot as it was before ; 
there was a slight but quite measurable fall in temperature. 
This is known as Joule’s effect, It is obvious that if we pass the 
gas once cooled this way by, say, 0°1 deg. Fah. through the 
porous plug a second time, it will be reduced in temperature 
0°2deg , and by passing it ten times we shall reduce it one degree, 
and so on. 

Leaving out of the question the self-intensifying action, which 
could have no existence unless the gas was first reduced in tem- 
perature. we have here, as I understand it, the whole theory of 
the Linde machine. 

Dr. Hampson says, as I understand him, that the repetition of 
pumping through the porous plug would result in raising the 
temperature. 

It is quite unnecessary to trouble Dr. Hampson further than to 
ask him to answer one question. Does Joule’s effect, as explained 
in Clerk Maxwell's ‘* Heat,” play any in the working of the 
apparatus illustrated in last week’s ENGINEER! I would not 
trouble Dr. Hampson even thus far, if I could have gathered a 
certain answer from his letters. 

Permit me, in conclusion, to thank him heartily for the courtesy 
with which he has replied to questions whicb are no doubt more or 


> 





less impertinent. W. FISHER, 
Anerley, May 17th. 
WATER-RAISING WHEELS FOR SYRIA. 


Sik,—The Municipality of the City of Aleppo have decided, at 
my instance as Governor-General of the Vilayet of Aleppo, to 
snpersede the old system of cumbrous wooden water elevators or 
‘*norias”—which because of their defective construction, great 
friction, and ponderous weight, require constant repairs, high 
dams, and give at best only feeble outputs—by using new gal- 
vanised steel ones of improved make, on the water-wheel system, 
and have requested me to apply for estimates, with sketches of the 
different kinds, and full particulars. 

Not being acquainted with any makers in England, and yet 
wishing to obtain these articles therefrom as a guarantee of work- 
manship, efficiency, and durability, | am obliged to have recourse 
to your kindness, and beg that you will either favour me with 
addresses of some reliable firms with whom I may enter into com- 
munication, or—which is preferable, if it is not too greatly taxing 
your kindness—mention my want to some of the principal makers, 
and ask them to send catalogues and lowest prices without delay. 

| may add that it is not a question of our purchasing one or two 
water-wheels, but rather of many hundreds, perhaps thousands, 
his Excellency the (Governor-General of this province having 
decided to apply the same to the whole area of Northern Syria, 
along both banks of the Orontes, Tigris, and Euphrates far into the 
Great Syrian Desert, and thus confer opportunities for cultivating 
and fertilising those vast semi-arid regions which are at present 
——— for want of adequate means of irrigation. 

may remark that these wheels should deliver water at a height 
of six or seven metres, and have mobile axes permitting an elevation 
or depression of about one metre, so as to follow the rise or fall 
of the water. They should be as simple as possible in construc- 
tion. If I remember rightly, there exists a type with tangential 
steel spokes, balls on all bearings, so as to minimise the friction, 
furnished with ladle boards for raising the water. 
The motive power of these elevators will be, of course, the 
currents of the rivers themselves ; they must therefore be so pre- 
cisely constructed and balanced as to revolve with the slightest 
flow of water. 
So actively is the movement for irrigation improvement being 
carried on here, that for those lands where there is no runni 
water, galvanised steel pumping windmills are to be freely erec 
and large orders will be transmitted. At the present moment 


Chicago, and as soon as they are put up muc : 
orders will follow thie trislone. nF ™™ M00 tapering 
Begging you to excuse me for the trouble I a 
ne ow you oe in anticipation, 
n reply correspondents may use the followin, 
Excellency Raif Pasha, GeveanasCicnenh of the Vilaycrr—s 
Municipality of the City of Aleppo. Aleppo, 
April 28th, 
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WIRELESS TELEGRAPHY, 


Sir,—In reference to the opinions of “ A:@np,” whic : 
your current issue on the question raised in my letter of Rat in 
ult. ve the above subject, notwithstanding that Signor Mest Nth 
invented a remedy in the shape of a ‘‘ cut-out,” which will we 
come one of the obstacles which previously existed, viz, «st 
criminate distribution of messages,” there still remains indie 
appears to me to be an insurmountable difficulty in the suc what 
application of the system in signalling alarms from io 
lighthouses and lightships to vessels in fog. Const, 

The difficulty is to limit the influence of the current or vibrati 
of the etheric waves, as Mr. Preece in his recent lectu 4 
the Society of Arts designated the medium. sala 

‘* Aither” suggests that ‘‘the transmitter or sender could | 
so arranged as to cover a radius of so many miles” —-the italics ar, 
mine—but he does not say what method he would adopt alt 
fear that it is as unlikely that either he, Signor Marcon} Ms 
Preece, or Professor Lodge will ever be able to do so, than it would 
be for any of them to effect an alteration in the revolving of th 
earth, ' 

The principal difficulty referred to is this: Having in ming that 
the current travels at a velocity of 182,000 miles per second, how 
is it possible to indicate by such means on board ship in a fog when 
it is, say, from 4 to 14 miles away from the alarm signal on the 
dangerous point, lightship, or lighthouse ; or, in other words, how 
is the captain to ascertain when his instrument receives the alary 
whether he is 100 yards or 100 miles away! In most cases if he j, 
about 14 miles away, he will be perfectly safe from any fear of 
stranding. 

Perhaps some other expert will endeavour to throw light on the 





subject ! CHaos, 
Burnley, Lancs, May 10th. 
PROTECTION OF INVENTIONS AND TRADE MARKS IN yy. 


SPANISH COLONIES. 


Sin,—According to advices just received from Washington, | 
learn that a circular has recently been issued by the United States 
War Department dealing with the above subject. ‘The following 
particulars may interest your readers :— 

In territory subject to military government by the military 
forces of the United States, owners of patents, including desig; 
patents which have been issued or which may hereafter be issued 
and owners of trade marks, prints, and labels duly registered in the 
United States Patent-office under the laws of the United States 
relating to the grant of patents and to the registration of trade 
marks, prints, and labels, shall receive the protection accorded them 
in the United States under the said laws ; and an infringement of the 
rights secured by lawful issue of a patent, or by registration of a 
trade mark, print, or label shall subject the person or party guilty 
of such infringement to the liabilities created and imposed by the 
laws of the United States relating to such matters ; provided, 
that a duly certified copy of the patent, or of the certificate of regis. 
tration of the trade mark, print, or label shall be filed in the office 





of the governor-general of the island wherein such protection ix 
desired ; and provided further, that the rights of property in 
patents and trade marks secured in the islands of Cuba, Porto 
Rico, the Philippines, and other ceded territory, to persons under 
the Spanish laws shall be respected in said territory the same as if 
such laws were in full force and effect. 
56, Ludgate-hill, London, E C., May 15th. 
REGINALD W, Barker, 





ENGLISH ", AMERICAN BRIDGES. 


Sik, —With reference to Lord George Hamilton’s reply to Sir A, 
Hickman’s question in the House of Commons on the 9th inst, r: 
Indian bridgework being placed in America, it is interesting to 
note that the Burma Railway Company invited five British and 
two American firms to tender, in addition to which, one British 
firm that had not been invited sent in a quotation. It would, 
however, be much more interesting to learn why the Burma Rail- 
way Company only invited five British firms to quote for the 
work, seeing that there are, in England alone, at least fifteen that 
might be considered leading bridgebuilding firms. It would also 
be very interesting to know whether the British firms were re- 
stricted to a specification and designs from which no deviation was 
allowed, and whether the successful American firm conformed to 
the same conditions, Possibly the Secretary of the Burma Railway 
Company would kindly enlighten British bridgebuilders on these 
points, In THE Dark, 

London, May 15th. 





PATENT FUEL AT LEGHORN. 


Sir,—I notice in your issue of 12th inst. that you have pub- 
lished an extract from the consular report on the trade of 
Leghorn for the year 1898 with regard to the setting up in Leg- 
horn of our patent fuel factory. I regret that you did not ge 
the paragraph in its entirety. You have stopped at a point which 
will be apt to give your readers the impression that my company 
is making the ‘‘cheaper and less satisfactory article,” to which 
the Consul refers in Bis report. You will notice that the para- 
graph goes on to say that this company is sending to |.eghorn the 
same materials as now being used for the manufacture of Swansea 
fuel, and that therefore, with the assistance of skilled English 
superintendence, we hope to manufacture a briquette e ual in 
quality to the home-made article. 

Swansea, May 16th. GEORGE HENDERSON, Secretary. 





AMERICAN COMPETITION, 


£1n,—The Chairman of the Midland Railway Company, speaking 
at the half-yearly meeting of the shareholders two to three months 
ago, intimated that orders for some engines had been placed with 
two American firms. He was careful to explain that cost had not 
entered into the calculations of the directors, and that it was 
entirely a question of time, English makers—who had already 170 
engines on order for them—requiring tifteen months for delivery, 
whereas the Americans had undertaken to deliver in ten weeks 
and four months ay. The quidnuncs, however, imme- 
diately began in doleful key to enlarge on the sinfulness of trade 
unionism and the terrible ¢ffects of the stoppage of eighteen months 
ago. ‘‘I told you so!” said in effect the irresponsible newspaper 
scribes, who are apparently blissfully ignorant of the fact that five- 
sixt hs of the locomotive shop employ és had remained at work during 
the stoppage in question. These tiripg croakers learn nothing and 
forget nothing. Their pessimistic lamentations are as old as the 
hills, and the brood is as hopelessly stupid and prejudiced as 4 
French court-martial. ee 

We remember reading the report of the Royal Commission on 
Trades Unions of 1867, and finding that this very same question of 
the importation of locomotive engines was under discussion then. 
Some of the Commissioners were much concerned because the 
Eastern Counties—Great Eastern. -Railway Company had ordered 








is no doubt that vertical brass tube condensers were allotted that 





twenty windmills are in transit from the Aérmotor Company, of 


cent. lower than here, and it was suggested to Mr, William Alan. 








engines from France, where, it was stated, wages were 30 per 
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mination, that the lower wage would enable 
who was oe hy ‘progress faster in engine building than could 
French hfacturers in this country. Our stalwart secretary, how- 
the manu too old a bird to be caught by such chaff, and he put it 
cver, W that if employers would compete with and undersell one 
to them then workmen would decidedly object to having their 
another uced to meet their fancied requirements, adding that, 
wages ment, the 5f. per day wage of the French workman was 
in his Jo we inerative as the higher rate obtaining in this country. 
nah 90 Or eeesio0 of opinion has been entirely borne out by sub- 
The a ale yet low-wage advocates and enemies of trade 
coquent have never failed to get access to the columns of British 
uuntontst -s, and in so doing to give bold and more or less 
ane advertisement to American and other rivals. In fact, 
pea ous creatures appear to have persuaded themselves 


se disinzenw - r 
tet oe band of their fellow-countrymen had lost its cunning or 
; ‘4 turned in league against itself. : 
mastead of which we cull the following from the Board of Trade 
returns -— - , 
Value of locomotives exported from this country for years 
shown :— € € 
* 842,660 1896 .. 1,077,823 
-.. 749,586 1897 .. 1,006,126 
ae 798,027 1898 .. 1,482,759 





1895 Saas . 
Exports of locomotives from this country for the months of 
January, February, and March for the years shown :— 


£ 

1895 198,480 1998 .. 202,857 

1396 2365, 446 1899 .. 341,361 
7. 383,269 | 


1497 .- 


Value of engineering products of all sorts exported in years 


shown +— £ € 
1893 18,970,285 1896 17,036,890 
1894 14,265,122 1807 16,282,085 
‘ 15,150,522 1893 18,380,076 

J , 


1895 
\nd fom independent sources of information we get the following 
of men employed at some of the principal locomotive-build 


es § 
igy firms in this country in the years shown :— 

1893. 1894, 1895. 1899, 
Hyde Park Works.. .. 1896 1510 1700 2700 
MES, bye .aatnien 1246 1145 1200 1800 
Dubs and Co... .. .. «. 1775 1465 1200 2200 
Nasmyth Wilson and Co. .. 320 349 $87 .. 500 
Vulean Foundry . 500 610 520 .. 850 
Kitson and Co. se. Se. 46 ee on ee «=e 
Manning, Wardle, and Co... 300 .. — .. — 500 
Hunslet Engine Co. | a a” 


It may be further stated that the three largest shops shown 
above are working night and day shifts over a considerable portion 
of their works, and that some of the other firms, although having 
added recently to their plant, are yet working, and have been 
continuously working, overtime for many months. 

These facts and figures might with advantage be studied by our 
detractors. And there is a farther circumstance calling for atten- 
tion, and which further explains why Americans are supplying the 
Midland Railway Company. The chairman, in the speech before 
mentioned, admitted that the engines—the first lot of which were 
shipped on the 21st, and therefore are now in course of transit— 
would be essentially American engines. We believe that the only 
important modification is the substitution of the copper fire-box 
and tubes as used here instead of the steel as in the American 
type. This shows, unless we are sadly misinformed, that the 
(merican makers have been allowed a good deal more freedom 
than is generally allowed to makers here at home, who are said to 
be, asa rule, tied down to specifications, to getting material from 
certain firms, hardening it by certain methods, and, furthermore, 
harried by inspectors while the work is in progress. But the 
main reason of the American importation is pretty clear. The 
fact is that British labour has been and is still kept so fully em- 
ployed in supplying all the world, from China to Peru, that there 
has been no time left to supply the Midland Railway Company. 

As to the profits of the industry we know but little, but it is fair 
to assume that the employers have been having a good time during 
the last few years. Sharp Stewarts, of the Atlas, declared a 
dividend of six per cent, the other day, and doubtless the profit 
would have been larger had they been as wise as the Hyde Park 
Company and a their men out of the dispute, which did not 
concern them, in 1897. The wages average about 31s. for a normal 
week’s work—a rate which is, in all conscience, low enough, and 
very considerably below the rate obtaining in America. 

Of course, there are those who will not be satisfied. There are 
some who still believe that England should be the workshop of the’ 
world, and there are others who, even were it so, would still—like 
Alexander—sigh for other worlds to conquer. With these we have 
no concern, and desire only to reach those of unbiassed mind, who 
will, we believe, admit that British engineers have fairly well held 
their own in spite of many disadvantages. Nor have we any wish 
to conceal the fact that there is another side of the picture, and 
that while we have fared well in the world’s markets, others are be- 
ginning to fare at least as well. ‘The expansion of American ex- 
ports has been prodigious, and it behoves us to look at the causes, 
and see how far they are capable of being copied. 

The following are taken from the official returns issued from 
Washington, equivalents in English money being added :— 

_ Value in dollars of the locomotives exported from United States 
in years shown :— 





Dols. £ cy 
1889 ., 1,227,149, cr about 245,490 184 .. 205,666 
1890 .. 1,280,606 ma 256,100 1805 2 475,900 
svt. 24,65 of 484,870 | 1896... £02,450 
18¥2 .. 1,717,715 ns $43,540 | 18U7 .. 645,169 
1393... 1,794,709 3» —s- 838,240 | 


The causes of the relatively greater increase in American over 
British exports are varied, and some of them of such a general 
character as to lie outside of present consideration. The general 
taxation, for instance, in America is but 25 per cent. of the 
product of each worker, as compared with 5 per cent. in this 
country. Again, American employers enjoy, or exercise, to-day an 
advantage in the habits of thought among American workmen which 


will pass away in the natural order of things. The workman of the | 


States is the product of conditions which are fast disappearing. 
His forbears went West to escape old-world oppression and to seek 
freedom for the exercise of their individuality, and they found con- 
ditions which admitted of rising in the social scale. But although 
this freedom has long since disappeared—except as a myth to be 
talked about at election times—the thought which it engendered still 
lingers. The average worker, spite of the hardening of conditions 
and more rigid class divisions, still retains a hazy notion that he may 
somehow scramble out of his surroundings, and hence he is almost 
devoid of fellow-feeling or sense of unity with his shopmates. 
iy hat his ambition is based on but slender foundations will be 
evident to anyone who has any knowledge of the magnitude of the 
trust and combines into which the engineering, as well as other 
industries, are falling ; the latest of these being international in 
character, namely, between the Messrs. Cramps, of Philadelphia, 
and Vickers, Son, and Maxims, of this country. Fortunately, there 
are those who are working in the spread of trade union principles ; 
butas yet the American workman has scarcely realised the significance 
of changes taking place, and hence he is the easy prey of the capital- 
ist organiser, for whom it is a time analogous to the early days of 
the century for the mill and mine owners of this country. America 
is living on its vitals, and labour is being used up at a rate which 
Must inevitably lead to its exhaustion. ‘he men on night shift, 
for instance, at Baldwin’s locomotive factory, Philadelphia, work 
thirteen hours per night, with but twenty minutes intermission for 
food, _ And speaking with some experience, we have no hesitation 
in saying that such hours are inconsistent with health requirements, 


| 








with the due discharge of family and social duties, or the main- 
tenance of efficiency for any length of time. 

Now, while we admit the need to keep, if possible, abreast of 
the times, we have no hesitation in saying that the British engi- 
neer will not work these long hours, go the trade to where it will. 
But there are other means open, and it seems to us that far more 
depends upon the employers than upon the workmen in this 
country. We believe that both would do well in utilising machi- 
nery to its fullest extent, and in re-arranging the working hours 
so as to dispense with the stoppage for breakfast, and reduce the 
total working time. The great advantage, however, which is en- 
joyed by the American producer arises from the centralisation of 
the industry. American combines, whatever their temporary 
result on the status of the workmen, have certainly resulted in 
the more economical use of labour. They have led to that 
cheapening of production which comes of producing in large 
numbers. Unnecessary staffs are eliminated, Jabour is speci- 
alised and made more efficient, and machines are devoted 
exclusively to certain operations, There are nearly 18,000 men 
employed at Baldwin’s factory, or more than those employed 
in the whole of the locomotive works—exclusive of railway shops— 
of this country put together. These men are omployed almost 
exclusively in producing a special type of engine. ‘This specialisa- 
tion has resulted in further economies, ('entralisation and 
specialisation are, in short, giving an enormous advantage to 
American producers, and, inasmuch as they are entirely on the 
line of progress, we would welcome them here. And, perhaps 
equally important, there must be fair and square dealing between 
employer and employed. Both are to some extent hemmed in 
and bound by custom and social corditions. But, as has already 
been proved, there is ample room even within these general con- 
ditions for the successful pursuit of what has been not inaptly 
termed a policy of enlightened self-interest. Messrs, Hills and 
Allan and Mather might be copied with advantage all round. In 
their works the combination of intelligence with manual effort is 
encouraged without being unduly exploited. The result is mutual 
benefit, together with that good feeling which is always produc- 
tive of good results, and in the absence of which indeed good 
results are impossible, It is in these directions that we believe 
progress lies, 

Geo. N, BARNEs, General Secretary, 
Amalgamated Society of Engineers. 
89, Stamford-street, London, S.E. 





VENTILATION, 


Sirk,—Indistinct writing is, [ am afraid, responsible for an 
unfortunate misprint in my letter of last week on ventilation. I 
am made to say that by means of pipes for the circulation of 
water, the incoming air may be greatly raised in temperature. 
What I realiy wrote was ‘‘ gently raised "—a very great difference, 
as no greater abomination exists in many so-called systems of 
ventilation than the over-heating of the air supplied. 

London Institution, 15th May. ALFRED J, ALLEN. 





THE NAVAL BOILER OF THE FUTURE. 


Sin, —With reference to the sketch of the fire tube boiler in your 
article on the ‘* Marine Boiler of the Future”—in which my name 
is mentioned as the inventor—I beg to say that this boiler was 
patented by me. | enclose you the patent specification and drawing. 

May 16th. G. F. G, Des VicNes, 





WORKMEN’S COMPENSATION CASES. 


May 6th.—Court of Appeal.—Plaintiff, Flowers: defendants, 
Chamters. This was an appeal from an award of the Judge of the 
Bow County-court. The injured workman was in the employment 
of a barge owner and contractor, who undertook to discharge 
manure and refuse from cattle steamers into barges. At the time 
of the accident a ship was lying in the Victoria Docks for the purpose 
of being so discharged of refuse, and a barge was lying alongside. 
The workman was on the ship, and was engaged in mooring the 
barge to the ship, when, by some accident, he fell from the upper 
to the lower deck and was injured. The operation was performed 
entirely by manual labour, no machinery being used. The County- 
court Judge made an award in favour of the workman. The 
employer appealed. 

The case of ‘*Hall +. Snowden, Hubbard, and C»).”—THE 
ENGINEER, May 5th, page 446—was referred to. 

The Court allowed the appeal. 

Lorp Justice A, L, SmirH said they were now faced with a 
question which had been looming in the distance for some time— 
viz., whether a workman who was employed on a ship which was 
lying in a dock was employed on, in, or about a dock within the 
meaning of the Workmen's Compensation Act. If the Legislature 
had intended to bring ships within the purview of the Act, nothing 
would have been easier than to put in the word “ship” in the list 
of words included in the definition of ‘‘ factory ” in Section 7 of 
the Act. The word “dock” was there, but ‘“‘ship” was not, and 
they could not hold that a ship was a dock, The appeal must 
therefore be allowed. It was not necessary to decide whether this 
dock was included in the word ‘‘ factory.” 

Lorps Justices VAUGHAN WILLIAMS and RoMER concurred, 





May 13th.—Court of Appeal.—Plaintiff, Irons; defendants, Davis 
and Timmins, Limited. This was an appeal from an award of the 
Judge of the Clerkenwell County-court. The respondent Irons, 
who was seventeen years of age, was injured by an accident while 
in the employment of the appellants, the thumb of one of his 
hands being injured so that it had to be amputated at the top 
joint. The respondent was absent on account of the accident for 
eight weeks. His wages before the accident were 9s. a week. At 
the end of the eight weeks he came back to the employment of 
the appellants and received 93, a week as wages, but he was not 
employed at the same work as before. The County-court Judge 
awarded the respondent 27s, for the period during which he was 
absent from work, excluding the first two weeks, and awarded him 
2s. 6d. a week for life. At the time of the award the respondent 
had gone back to his employment. The question was whether 
there was any evidence upon which the Judge could award a 
weekly payment during the period subsequent to the respondent 
resuming work at the old rate of wages. No question arose as to 
the award of 27s. 

It was contended on behalf of the defendants that under Sche- 
dule 1, Clause 2, of the Workmen’s (‘ompensation Act, 1897, inas- 
much as the respondent came back to work at the same rate of 
wages as before, the Judge could award no compensation except 
for the period during which the respondent was absent from his 
work, 

It was urged on behalf of the plaintiff that the words “ total or 
partial sea opr d for work” in Schedule 1, Clause 2, meant inca- 

ity for the class of work at which the workman was employed 

fore the accident, and the words ‘‘able to earn” in the same 
clause meant able to earn wages at the same class of work. Though 
the respondent received the same rate of, wages after the accident 
as before, he was not in a position to be such a good wage-earner 
as he was before the accident. He was not put back to do the 
same work as before, but was put to do odd jobs. If the Court 
held that he could not be awarded any weekly payment then, if 
he left the appellants’ employment and could not earn so high 
wages in another employment as he could if his thumb were not 
taken off, Clause 12 of Schedule 1 would not enable the Judge to 
award him anything, as by that clause a weekly payment could, on 
review, only be ‘‘ ended, diminished, or increased.” 





Lorp Justice A, L, SmitH asked the defendant's counsel if there 
was any objection to the Court awarding the respondent a nominal 
sum per week, so that he might not be debarred from applying to 
the Judge under Clause 12 to review the weekly payment if circum- 
stances should arise which required it. And on receiving an 
answer in the negative the Court allowed the appeal. 

Lorp Justice A. L. Smirx said that no question arose as to the 
27s. awarded. But the Judge went further, and awarded 23. 6d. 
a week for life. In his opinion there was no evidence to justify 
his awarding that or any other sum. The evidence showed that 
the respondent earned the same wages after the accident as before. 
The appellants, however, had consented, in order to bring the case 
within Clause 12 of Schedule 1, that a nominal sum should be 
awarded, and therefore the award would be one penny a week. 

Lorp Justice VAUGHAN WILLIAMS and LorD Justice RoMER 
concurred. 








CATALOGUES. 


Hathorn, Davey, and Co., Leeds. Pumping Engines for Water- 
works, 1899 edition.—The contents of this handsome catalogue in- 
clude, not only illustrations and particulars of the numerous types 
of pumping machinery used in waterworks, but also some general 
remarks on the selection of type of plant, a complete telegraphic 
code, and English and French measures equivalents. The half- 
tone illustrations are not quite so satisfactory as could have been 
desired. 

Schiiffer and Budenberg, Manchester, London, Glasgow. B 
C'atalogue.—The contents of this catalogue are extremely diverse, 
including all kinds of gauges, valves, whistles, pumps, injectors, 
ejectors, steam traps, indicators, revolution counters, lubricators, 
thermometers, tachometers, pyrometers, &c. The book contains 
much that is new, is of handy size, well printed and illustrated, 
and the paper is of good quality. 

A. G, Thornton, St. Mary’s-street, Manchester. Illustrated 
catalogue of drawing and surveying instruments and materials.— 
We note that Mr. Thornton is responsible for the introduction of a 
new feature in drawing instruments—the employment of an alloy 
of aluminium. 

Thomas Larmuth and »., Salford, Manchester. Illustrated 
catalogue of cranes, overhead travellers, water columns, bydro- 
extractors, &c.—We note that Messrs. Larmuth have taken over 
the business in these articles of Messrs. Knapman and (v., Salford. 
The book is well executed, the wood engravings being of a very 
high class, 

Thomas Larmuth and Co., Salford, Manchester. Hirnant mining 
and tunnelling machinery.—This includes boilers, air compressors, 
rock drills, &c. 

Sprague Electric Company, New York, U.S.A. Illustrated cata- 
logue and price list, No, 66, of Lundell fan motors for 1899.—The 
highest praise that we can give to this little book is to say that it 
is got up in the very best American style. The cover design is a 
work of art. 

Eisenwerk Wiilfel. Wiilfel von Hanover. 
bearings, with special system of lubrication. 


Brackets and shaft 





LAUNCHES AND TRIAL TRIPS. 

INCHKEITH, steel screw steamer ; built by, Wm. (Gray and Co., 
Limited ; to the order of, Hamilton, Fraser, and Uo.; dimensions, 
348ft., 47ft., 28ft. 14in.; to carry, 5600 tons dead weight ; engines, 
Mudd’s five-crank quadruple-engine, pressure 260 lb.; constructed 
by, Central Marine Engine Works ; launch, May 11th. 

JoHN COVERDALE ; built by, Wm. Gray and Co., Limited ; to 
the order of, John Coverdale and Son ; dimensions, 336ft., 47{t., 
24ft. 10in.; engines, triple-expansion, 24in.. 38in., 64in., by 42in., 
pressure, 1601b.; constructed by, Central Marine Engine Works ; 
trial trip, May 10th, 11} knots, 

ARCHANDA, steel screw steamer ; built by, Craig, Taylor, and 
Co.; to the order of, Compagnie Naviora Vascongada of Bilbao ; 
dimensions, 299ft. by 43ft. by 21ft. 3in.; engines, triple expansion, 
22in., 35in., 59in., by 39in., pressure 160 lb. ; constructed by, 
Thomas Richardson and Son, Limited ; trial trip, May 12th. 

NorpPot, steel screw steamer ; built by, Northumberland Ship- 
building Company, Limited ; to the order of, Harloff and Boe, of 
Bergen ; dimensions, 352ft., 48ft., 28ft. 5in.; to carry, 6300 dead- 
weight ; engines, triple-expansion, 24in., 39in., 66in., by 45in.; 
constructed by, Thomas Richardson and Sons, Limited ; launch, 
May Sth. 








NAVAL ENGINEER APPOINTMENTS.—The following apetioteente 
have been made at the Admiralty :—Fleet engineer: G. Aborn, to 
the Pembroke, for the Sutlej. Chief engineers: E. W. Cudlip, to 
the Vivid, as overseer at London and Glasgow Shipbuilding and 
Engineering Company ; J. H. Dalrymple, to the Blonde. Engi- 
neer: A, C. Darley, to the Vernon, for the Jaseur. 

THE DERWENT WaTER SupeLy.—The Bills of Derby, Leicester, 
and Sheffield, in which power is sought in connection with the waters 
of the Upper Derwent, and of which we gave a description in our 
issue of December 23rd last, have been for some time before a select 
committee of the House of Commons, It will be remembered that 
each of these towns seek to impound the waters of the Derwent 
and its tributaries, notably the Ashop, and to take the water in 
pipes and aqueducts to their respective districts. It will also be 
remembered that Leicester not only proposed to supply Derby and 
Derbyshire, but to have a joint water board, and to supply neigh- 
bouring towns in addition to itself. The Derby Bill was only con- 
cerned about Derbyshire and Derby itself, but at the same time it 
sought power tosell water in bulk. Sheffield proposed sharing the 
water with Rotherham and Doncaster. One of the results of the 
hearing before committee was that an agreement was entered into 
between Derby and Leicester, Nottingham also taking part, which 
excluded Sheffield. The committee, however, decided that 
Sheffield should not be excluded, and we now understand that, 
after many conferences and cousultations between the two parties 
interested, it has been announced to the committee, on behalf of 
the Corporation of Sheffield, with the assent of the Corporations of 
Derby, Leicester, and Nottingham, that considerable progress has 
been made towards a final sett!ement. 

Howat’s Patent Miners’ Sarety Lamp,—A_ new design 
is being introduced by Messrs. Baxendale and Co., of Man- 
chester. The chief object of this invention is to dispense with 
the screws and screwed parts usually employed in miners’ lamps, 
to hold the different portions together. In the improved Howat 
lamp the collar in which the burner tube or wick holder is secured 
is made with a flange, which fits in an annular recess, formed 
round the central opening into the oil reservoir, Round the collar 
and over the joint between the flange and the reservoir a rubber 
washer is placed, on which, and fitting closely round the collar, 
rests the lower metal glass holder, with an asbestos or other 
similar ring. After fitting the above portions of the lamp 
together, the glass is placed in the bottom holder, the upper metal 
holder, with asbestos ring, is put on, the gauge cylinders are 
placed in position, and finally the upper frame with its metal 
shield is slipped over and secured to the reservoir by bolts on the 
frame, engaging recesses in ears on opposite sides of the oil 
reservoir, and by a lead rivet or other locking device. The chief 
advantages c’aimed for this lamp, as compared with tho ordinary 
screwed patterns, are that not only is there less wear and tear on 
the lamp, but it can be opened or closed for charging or cleaning 
in ]3ss than one-third the time required for unscrewing and screw- 
ing up the ordinary miners’ lamps, thus effecting both a saving of 
tim» in the lamp-house and economy in the consumption of oil. 
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NEW BRIDGE FOR SYDNEY. BRITISH ASSOCIATION OF DRAUGHTSMEN, 
We have received from Sydney a photograph of adesign We are glad to see that the British Association of 
for a high-level bridge which it is proposed to erect to cross | Draughtsmen has begun actual work, and we have little 
~ taped fang ong bey docigmed be Mr. Willies Kanwvod. of | doubt that it has a career of usefulness before it. We 
e : ‘ et 
Sydney, who has introduced a Bill into the New South poe td becca en woe conditions _ rules— 
Wales Parliament to obtain sanction to construct it. The | S¢¢ THE Encinegr of February 17th, 1899—and we give 
Bill passed through Committee at the end of last year, and | below the main part of the first contribution to the 
though at first there was some slight opposition in conse- | proceedings—a paper by Mr. F. W. Jennings—which 
quence of one of the approaches monopolising the site on | speaks for itself. As an example of another class of 
the Sydney side which would be required for a railway bridge | work that the Association is undertaking, we print a 
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PROPOSED BRIDGE, SYDNEY HARBOUR 


to M’Mahan’s Point—should one ever be built—the site has | query that is being circulated amongst the members. 
been changed, and there is every likelihood that the bridge, At present, we may add, it is found impossible to 
as shown in our illustration, will eventually be erected. | have a general meeting, as the members are widely dis- 
— oes my _ House the Committee heard ——_ tributed, but local poi. ote are now being established 
rom officers of all the Government and municipal depart- +4 "ini RRR EAR ET 
ments affected by the bridge scheme, as well a ler the ge * — that as the emery cg it = 
Water and Sewerage Board, and, as far as practicable, all | “We P o— a a eee “eg ——: 
their suggestions were embodied in the Bill. The Bill is to | B&VE NO oubt that Mr. J. Gillaird, the secretary, 382, 
be dealt with this month. As will be seen, the bridge is to be Camden-road, N.W., will be pleased to supply any of our 
constructed on the cantilever principle, and is, in its general readers who would care to see it with a copy of Mr. 
design, very similar to the Forth Bridge. Its height from | Jennings’ paper. 
high-water level under and along 400ft. of the central por- | 

ror ng — —— be wen yee pre — is = be | PROPORTIONS OF EXPRESS LOCOMOTIVE BOILERS. 

° will be remembered that the Forth Bridge has a | iginal i i i i yi i 
span of 1710ft., and has 150ft. head-room above high water. | tions of boilers for all types of locomotives, but he. found thet to 
The greater height of the Sydney bridge is accounted for by | be of any use the paper would have to be of great length, and so 
the fact that nearly all the shipping in the harbour will have | considered it more advisabie to confine his attention to express 
to go under the bridge, and the Local Marine Board and | locomotives, trusting at some future time to deal with the other 
those interested in harbour navigation insist that the struc- | — f : 
ture shall be sufficiently high to admit of ships with masts | he necessary particulars have all been obtained from Mr. 
of ordinary height going under it without having to lower | Aspinall’s paper on express locomotives, read before the Interna- 


their top-gallant masts. The bridge is to be constructed of | tional Railway Congress in 1896. 





“ le ae Forty engines have been chosen, representing most of the lead- 
steel and iron, and is intended for tram, vehicular, and | ing railways in the world, and the following proportions calculated: 
pedestrian traffic. It will have a roadway 60ft. in the clear, | P 
“ x : ee Ratio of total heating surface to grate .. .. .. . 
and its length to approaches will be about seventy-six chains. »  fire-box xs < epener te 
The exact points chosen on either side of the harbour are » tube ” ” 
Dawes’ Point and Milson’s Point, and there will be no pier | ” yea ye of tube to diameter .. 
in enid-stream | * ue aren tograte .. .. .. 2. oe oe ee 
’ | »» grate area to tractiveforce, per lb. pressure... .. .. 
| »» lb of total tractive force to grate area, in square feet 
Also the following particulars given :— 
Horse-power at 100 revolutions per minute... .. .. .. .. 8 
Pound of coal burnt per square foot of grate per hour, allowing 
3 Ib. of coal per horse-power perhour .. .. .. .. .. 9 
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FEED - WATER HEATER FOR LOCOMOTIVE | 
BOILERS. 


THE annexed cut illustrates a feed-water heater suitable — s peep Ct near iene efcoal .. .. 6. ee. + 
“ae . . . coal ee oe oe .. oe oe ee 

for locomotive type boilers. It consists of a grid of tubes Average weight of telah dep ae ee Pak be) oe 

connecting two receivers, which pass across the fire-box. Pound of coal burnt per ton pertrainmile .. .. .. .. .. 13 


The grid takes the place 
of the brick arch usually 
employed, and whilst being, 
therefore, in the hottest 
part of the flame, it assists, 
it is claimed, the combus- 
tion of the gases by com- 
pletely mixing them. The 
feed-water enters the lower 
receiver, and passing up- 
wards through the inclined 
tubes, is delivered from the 
upper receiver by a pair 
of bent pipes. If desired 
the tubes can be dis- 
counected from the feed, 
the water in the boiler then 
merely circulating through 
them, so that they assist 
directly in the generation 
of steam. We have some 
figures relative to the use 
of a small heater on a 
foreign railway before us, 
which appear to indicate 
that its use is beneficial. 
One of the great objec- 
tions to all such devices 
lies in the fact that, in 
spite of a rapid circulation, the tubes become furred up.; For the horse-power and total tractive force the mean effective 
So far this has not happened with the trial apparatus, | pressure has been taken at 40 1b. less than the working pressure 
possibly because the water is unusually soft. In any case, | for the simple engines, and at 70 Ib. less for the compound engines, 
as will be seen from the cut, the entire set of tubes with | ge pert ny gp 
i aning. ae 9 “ sce Dace (a 
Ghee abe plates can be rernoved for cleaning. | Mr. 1: | yaiss ofthe Bitah enginsafeconaerabiy small than thow 
’ , | of America and the Continent ; the British engines having from 
| 600 lb. to 700 Ib. of tractive force per square foot of grate, the 
| American from 500 to 600, and the continental from 400 to 500, 
| excluding the Belgian State engine No. 17, which has an abnormal 
fire-box for burning inferior fuel, and consequently cannot be 
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FEED-WATER HEATER 








TRANSPARENT wire-glass has recently been placed in the : i \ 
market for use in unprotected windows exposed to flames, where | compared with boilers of the ordinary type. : ‘ 
shutters are not desired. Wire-glass has been recognised for The horse-powers given will probably be considered very high, 
several years as a valuable fire-resisting material, but solid cast | but they are tobe looked upon as the maximum powers the engines 
glass having wire embedded in it, which is also sufficiently trans- | are capable of developing at 100 revolutions, and where possible 

rent for use in windows, is believed to be a novelty. A firm in | the boilers should be large enough to produce this horse-power. 

From the tables given the writer has deduced the following 
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Four-wheeled Coupled American Express Locom tives 


Ratio of total heating surface to grate .. . 6b: 
” fire-box ” ” te Se ep oy es a 
» length of tube to outside diameter, about || 70 ‘1 
», flue area to grate . 3 i 


» grate area in square feet to tractive force per lb. 
of mean effective pressure... .. .. .. 98s 
Which at 1601b. working pressure makes the ratio of ~ 1 
total tractive force to grate, about... |, 


+» 52034 

Four-wheeled Coupled Continental Express Locomotives 
Ratio of total heating surface to grate.. .. .. 1. |, 50:1 
»  fire-box ” ” Lee © ir 

» length of tube to outside diameter, about .. |" 15: 
»» flue area to grate pl 


» grate area in square feet to tractive force per tb, 
of mean effective pressure. .. .. ., +98 
», total tractive forcetograte .. .. .. .. .. 520 1 


~ 


Six-wheeled Coupled Express Locomotives, 


Ratio of total heating surface to grate .. ‘> 92 
»  fire-box ” A Pe ee te 
» length of tube to outside diameter, about .. Ps 7 
» flueareatograte .. 0. 2. 6. ee ee we OT 
», grate area in square feet to tractive force per |}, : 
of mean effective pressure... .. .. 6... 185] 
» Total tractive force to grate .. 6... 8. |) 93054 
Single Driviny Wheel Express Locomotives, 
Ratio of total heating surface to grate .. .. 6. 6... 605] 
»  fire-box ” ” See ee ee ees 
» length of tube to outside diameter, about... 75 :} 
» flue areatograte .. .. 6. 22 ee oe oe ww ET 
» grate area in square feet to tractive force per |b, 
of mean effective pressure.. .. .. 2... '2:] 
», total tractive forceto grate .. .. 2. .. 2. 00:1 
British Compound Express Locomotives, 
Ratio of total heating surface to grate.. .. .. 6. 6. 655] 
»  fire-box ” ” Lr ee errr 
» length of tube to outside diameter, about... .. 75:) 
Se ee eee eee :7 
» grate area in square feet to tractive force per 1), 
of mean effective pressure... .. .. .. .. ‘Il6:] 
» total tractive force to grate .. .. 2. 6. 2. 70:1 
American Compound Express Locomotives, 
Ratio of total heating surface to grate .. -. .. 6... 551 
»  fire-box ” ” cee eas anned, ee 
» length of tube te outside diameter, about .. ©. 70:1 
» flue areatograte.. . 1:6°5 


+» grate area in square feet to tractive forve per lb. 
of mean effective pressure.. pO: 
», total tractive force tograte .. .. 2 .. os 5:1] 
Continental Compound Express Locomotives, 
Ratio of total heating surface to grate... .. .. .. .. TU: 
»  fire-box ” ” ee OE 
length of tube to outside diameter, about... .. 60: 
a ee ee ee ee eee 
» grate area in square feet to tractive force per lb. 
of mean effective pressure... .. .. .. «. ‘I7: 
», total tractive force to grate .. .. » »— Ot 


The writer trusts that these notes will yield a good discussion, 
and also be the means of inducing more locomotive draughtsmen 
to join this Association, 


aera 





The following is the query referred to above :— 

Safety-valve construction.—A safety-valve was recently con- 
structed, as per sketch attached, which did not work at all 
satisfactory. The spring was tested by a dead weight for the 
load it had to carry, but when fixed in place and screwed up 
to the correct length, as found by the test, the valve blew off 
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SAFETY VALVE 


at about 30 Ib. less than the working pressure required. Has 
the fact of the points A and B both being loose anything to 
do with this? The working pressure is 180 1b. per square 
inch, 





INSTITUTION OF ELECTRICAL ENGINEERS.—We are informed by 
the secretary that arrangements are now in progress for a visit 
of the Institution to Switzerland in September next, and that 
a provisional programme has already been drawn up. As at 
resent arranged, members will visit the Rheinfelden Works on 
seme tig September 2nd, will proceed on the same day to Ziirich, 
and will remain there until September 6th. During this time 
visits will be paid to the works of the Oerlikon Company, of 
Messrs, Brown, Boveri, and Co., and of Messrs, Escher, Wyss, aud 
Co., and to certain power stations and tramway and lighting 
installations in the district, including, as it is hoped, a visit to the 
Schaffhausen Works. They will then proceed to Lucerne, and, 
after inspecting the street railways of that town and, if time per- 
mit, the Rathhausen Works and the Stansstad-Eogelberg Railway, 
will travel via the Briinig Pass to Interlaken. Here opportunity 
will be given for visiting both the Jungfrau Railway —vid the 
Wengern Alp route—and the Burgdorff-Thun Railway, as well as 
other places of electrical interest in the neighbourhood, and the 
visit will end on Saturday, September 9th. It is hoped that 
alternative excursions will be arranged on some of the days for 
ladies who may accompany members, but may not wish to visit jr 
works, Arrangements have been made as to tickets and hote 
accommodation at reduced rates, and, if a sufficient number of 
members desire it, special facilities can be obtained for a longer 
visit to Switzerland, and itis hoped that the tour will be extended, 
so that members wishing to do so may have the opportunity ol 
taking part in the celebration of the Volta Centenary at Como, 00 
September 18th. For the information of Members, it may 

stated that the cost of the visit of ten days need not probably 
exceed £12 or £13 for second-class, and £15 or £16 for Sest-clems 
passengers, including railway fares, at reduced rates, and hote' 





New York has recently succeeded in producing this material in U ‘ 
sheets 18in. by 40in, in size and one-fourth and three-eighths of an | rules, which may safely be used by locomotive draughtsmen :— 
inch thick, The glass is cast about a wire screen having an inch Four-wheeled Coupled British Express Locomotives. 
mesh, and is then polished on both sides to give it the necessary Ratio of total heating surface to grate area.. .. .. .. 65:1 
finish for use in windows, Ina note on the subject in the Eng- »  fire-box oa pel LN, fo 
neering Record it is stated that this production has all the properties | 1» length of tube to outside diameter, about... .. 75:1 
which have made wire-glass of the translucent variety so well » flue areatograte .. .. .. .. a 1:6°5 
known, and has been subjected to many fire tests, showing that, ” ere in foctiv we re ses 
after it has been cracked by high heat and subsequent sudden Taki a pageant +140 1b. this makes the ratio : 

: - ab A nee - ‘aking working pressure ai ** es the ratio 
cooling by jets of water, it still retains its general form and will of lb. of total tractive force per square foot of 
act as a barrier against the spread of fire. grate, about IML ae ceehienl cen eae 





expenses, but exclusive of wine and extras, 
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THE IRON AND STEEL INSTITUTE. 


PRESIDENTIAL ADDRESS, 
Sir W. Roperts-AusTEN, K.C.B., D.C.L., F.R.S, 
(Continued from page 472.) 
half of the century began with events of strange 
The Great Exhibition revealed our industrial strength 
Il nations. The official reporter of the metallurgical group 
pind that 2,250,000 tons of pig iron were annually produced in 
states intry, and that its estimated value was £5,400,000. The 
eal roduction had risen in fifty years from 200,000 tons to over 
ot millions. Sheffield produced at the opening of the century 
34,000 tons of steel, of w: ich 18,000 tons were cast steel. Messrs. 
Turton exhibited a single — of steel weighing 2688 lb., but 
Krupp showed an ingot of double the weight, for our country was 
only pre ring for the great change which was so soon to enable it 
to lead the stee] manufacture of the world. : : 

A noteworthy feature of the Exhibition was the collection of iron 
ores of this country exhibited by Mr. Samuel Blackwell, who sub- 
sequently, and most generously, provided funds for their analysis. 
With reference to this collection, the reporter points out that in that 
country ‘‘ the ores are not carried far, except where there is great 
facility for transport.” This is noteworthy, as before the century 
was much older an important supply of ore was brought from Spain, 
and in the near future we may even seek a supply for British 
furnaces from distant parts of our own Empire. 

The year 1851 was, moreover, an important one for metallurgy 
in this country, as it saw, by the wisdom of H.R.H. the Prince 
Consort, the establishment of the Institution which developed into 
the Royal School of Mines. If the projected scheme of instruction 
had been fully carried out, the establishment of a general system 
of technical instruction, which the pressure of necessity is slowiy 
forcing upon us, would have been anticipated by forty years. 

In the year of the Great Exhibition the blast furnaces seldom 
exceeded 50ft. ia height, and it was not until 1864 that Mr. John 
Vaughan erected a furnace 75ft. high, with remarkable results as 

ards increased output ; since then the gigantic furnaces of the 
Cleveland district have become common. 

The year 1855 will be ever memorable in the metallurgical annals 
of our nation as that in which Bessemer gave the description of bis 
process to the world at the Cheltenham meeting of the British 
Association. As regards the process itself, we have too lately lost 
our great countryman, and many of us are too familiar with the 
details of his labours to be able either to fully estimate its value or 
to realise the wonder of its results. Let us try to think of the 
Bessemer process as I believe those at the end of the twentieth 
century will, whose views range over a wider perspective than we 
cancommand, The economic aspect of the question wil] naturally 
strike the metallurgists of the twentieth century. They will see that 
in 1855 the make of steel in Great Britain did not exceed 
50,000 tons, and the cost of the steel produced sometimes reached 
£75aton. They will see that thirty years after the publication 
of Bessemer’s paper the production of Bessemer steel rose to 
1,570,000 tons, and that wy | plates were sold at £6 103. aton. It 
will be noted that before the century closed, the maximum pro- 
duction of Bessemer steel in this country in one year reached 
2,140,000 tons. The scientific aspect of the process will, 
however, excite their widespread interest, for before the end of the 
twentieth century metallurgy will be taught in our older univer- 
sities, It will be seen that, notwithstanding the title of Bessemer’s 
Cheltenham paper, he recognised and insisted on the fact that the 
intense heat was engendered by the combustion of the elements 
within the fluid bath. It will be noted in what close relation the 
purely scientific work of Thomas Andrews, of Belfast, on the heat 
of combination, stands to that of Bessemer, and that another in- 
stance is pr ted of the depend of industrial work on pure 
investigation, Bessemer’s proposal to employ a mixture of steam 
and air will not be ridiculed as it has been, for speculation will be 
rife as to whether he did not hope that the liberated hydrogen 
might remove sulphur and phosphorus, notwithstanding the feebly 
exothermic result of the ensuing combination, and in spite of the 
cooling effect of water vapour. In view of the fact that endo- 
thermic combinations take place ata high temperature, the possible 
action of hydrogen as a decarburiser will bedwelt upon. Professor 
Noel mgs papers upon the thermo-chemistry of the B 

rocess will be read with much interest. Surprise will, however, 

widely felt that physicists generally of the last half of the nine- 
teenth century did not see in the lovely flames of lilac, amethyst, 
gold, and russet, or in the ‘‘ stars suspended in a flying sphere of 
turbulent light ” which come from the converter, an appeal to fully 
investigate their cause, and to study the dynamic problems pre- 
sented by the intense heat engendered. Why was not the destina- 
tion ascertained of the 1000 cubic feet of argon which accompanies 
the air passing through the metal during an ordinary Bessemer 
10-ton blow? Why were not more strenuous efforts made to 
ascertain the effect of the temperature of the bath on the nature 
of the metal. Was not an attempt made to ascertain whether 
the iron itself, and any of the known elements it containcd, were 
truly decomposed by the intense heat ? 

It will be felt that, as the eighteenth century had closed with a 
clear statement as to the true nature of oxidation, the nineteenth 
century had seenits magnificent application in the Bessemer process, 

As regards the work of Mushet, future generations will, 1 
believe, desire to add nothing to the words of the President of 
this Institution, who, in 1875, had the pleasure of awarding the 

essemer medal] to him. Mr. Menelaus then said ‘‘that the ap- 
plication of spiegeleisen . . . was one of the most elegant, as it 
certainly was one of the most useful inventions ever made in the 
whole history of metallurgy.” 

Attention must now be directed to the great process for the pro- 
duction of steel which involved the use of the ‘‘ open hearth.’ 

Sir William Siemens’ life was one long and ultimately brilliantly 
successful effort to apply the kinetic theory of gases and the 
dynamical theory of heat to industrial practice. He was eminently 
& practical worker; but the depth and accuracy of his scientific 
knowledge gives him a place near that of all the great atomists 
from the time of Lucretius to that of our own countrymen, Graham, 
Joule, Clerk Maxwell, and Kelvin. In many of Siemens’ papers, 
theory and practice are closely blended. In viewing the results of 
his labours, it will be seen in future ages that confidence in the 
trustworthy character of steel was finally established by experi- 
ments on metal produced in the regenerative furnace of Siemens. 
Looking back, it is astonishing with what difficulties the use of 
steel for structural purposes was beset. In 1859 Sir John Hawk- 
shaw was not permitted by the regulations of the Board of 
Trade to employ steel in the construction of the Charing Cross 
bridge, Time will not permit me to indicate the efforts which 
Were made to induce the Board of Trade to remove the serious 
hindrances to the use of steel, which had ‘‘rendered the construc- 
tion of the projected Bridge over the Firth of Forth practically im- 
possible.” These efforts were not successful until 1877, when a 
committee, consisting of Sir John Hawkshaw, Colonel Yolland, and 
Mr. W. HH. Barlow, were able to recommend that the employment 
of steel in engineering structures should be authorised by the Board 
of Trade. The stee employed was to be ‘‘cast steel, or steel 
made by some process of fusion, subsequently rolled or ham- 
mered ;” one condition of such recommendation being that ‘the 
load which can be brought upon the bridge or structure, 

ded to the weight of the superstructure, should not produce a 
Sreater strain in any part than 64 tons per square inch.’ 

As regards the use of steel for shipbuilding purposes, in this 
Same year, 1877, Sir Nathaniel Barnaby pa | ‘What are our 
ar of obtaining a material which we can use without such 

ae manipulation, and so much fear and trembling!” He 
5 y answered his own question two years later, when he quoted 
aoe evidence as to ‘‘the recent successes of open-hearth 
pe In 1890 he completed the case by pointing out that naval 
itects now ‘have a perfectly regular material, stronger and 


By Professor 


Tue second 
jmportance. 











more ductile than iron,” and he speaks of ‘our lasting debt of 
gratitude for the birth and training of that true prince, William 
Siemens.” It is hardly necessary to point out that the country 
owes the excellent materials used in naval architecture mainly to 
the productions of the regenerative furnace. 

In connection with the production of mild steel, the addition 
of ar ggg pom to the decarburised bath proved to be most 
effective. e can hardly over-estimate our indebted to those 
whose perservance ensued the adoption of mild steel for maritime 
and other purposes. ‘‘ Looked at from the standpoint of to-day, 
when thousands of tons of such steel are made weekly without 
serious anxiety or trouble, it is scarcely possible to realise the 
anxieties and difficulties of the days en the manufacture of 
open-hearth steel was being perfected.” ‘To noone is our debt 
a than to our vice-president, Mr. James Riley, who bore a 
arge share of the anxieties of the early days, and whose words are 
those I have just quoted. 

With regard to the great modifications which have been effected 
in the Bessemer and open-hearth processes, reference must be 
made to that ample source of information, our “‘ Journal.” It must 





had rolled the product into bars, ‘to the great astonishment of all 
concerned. His vigorous address as president of this Institute 
was remarkable for the then a ap expression of belief, that 
the day was ‘‘at hand when either y a Bessemer converter or by the 
open-hearth . . there will be produced with absolute cer- 
tainty, with comparatively light Jabour, and, he hoped, with fair 
profit to all concerned, every kind, variation, and quality of the 
metaliron which we rudely designate steel and wrought iron.” 
He also made a striking appeal to educated intellectual young men 
who “hung listlessly ” about the professions ‘to break through 
the absurd old prejudice against seemingly rough work, and come 
over to the healthy business of iron and steel making, in which 
they might render the world good service.” 

Josiah Timmis Smith, in his presidential address, gave a remark- 
able retrospect of the period which had elapsed since the founda- 
tion of the Institute. He showed that, comparing the year 1880 
with the year 1869, 2} millions more tons of iron had been made 
with the same amount of fuel, or we had, in fact, economised our 
fuel supplies to the extent of 10,000,000 tons. He gives a 
masterly summary of the progress in our industries, and eloguently 

leaded that chemistry had proved its claims to be regarded as 





also be consulted for the history of the appliances for h ig the 
blast, with which the names of Cowper and of Whitwell will always 
be specially connected. 

In speaking of B and Si 
depart somewhat from strict chronological order, 
resume it at the year 1865. 

Sir Joseph Whitworth patented on November 24th, 1865, a 
process for submitting liquid steel to heavy pressure, at the 
critical junction when the metal is passing from the fluid to the 
semi-fluid state, to prevent any part of the casting from becoming 
hollow or unsound. 

In the year 1866 Graham’s first paper on the occlusion of gases 
by metals was published in the ‘ Philosophical Transactions.” Its 
results have been far reaching, and will always be regarded as 
one of the metallurgical triumphs of the century. 

In the year 1869 our Institute was founded. In view of certain 
aspects of the treatment which inventors had previously received 
from their industrial brethren and from the country, it will be 
evident that the time for its formation had fully come. Taking 
instances almost at random, I may remind you that Dud Dudley 
was, as he says, ‘‘ with lawsuits and riots wearied and disabled” 
in the seventeenth century, and that Henry Cort was neglected 
and oppressed in the eighteenth. The great invention of iron 
bottoms in the puddling furnace made by Rogers was received 
with ridicule, and he died in poverty. Popular tradition of 
Sheffield indicates that ion was obtained of Huntsman’s 
secret ‘‘by the heartless trick of a rival.” Neilson, though he 
warmly acknowledges the support he received from certain iron- 
masters, was treated with singular meanness by others. Heath 
fought single-handed for fifteen years ‘‘ against a common purse, 
the accumulation of the wealth which he had created.” Even 
Bessemer’s early statements were received with incredulity and 
contempt. With the formation of our Institute all this is changed: 
men place the results of their work and experience freely at the 
disposal of their brethren, and each fresh advance meets with 
appreciative consideration. ‘* Vigorous moderateness,” wrote the 
late Walter Bagehot, ‘‘is the rule of a polity which works by 
discussion . . . . It was government by discussion that 
broke the bond of ages and set free the originality of mankind.” 

The history of our industry since the formation of this Institute 
is epitomised by the labours of those who have hitherto occupied 
the presidential chair. The Duke of Devonshire, K.G., our first 
president, worthily sustained the honour of the name of 
Cavendish, one of the most illustrious in the scientific annals of 
our country, and the connection ‘of the Duke with the iron 
industry of Barrow is an incident of the first importance 
in our industrial records. He highly appreciated the 
importance of science in relation to the progress of the nation; 
and the report of the Royal Commission on Technical and Scientific 
Instruction, of which he was president, contributed in no small 
degree to the awakening of public attention to the subject. His 
noble foundation of the Cavendish Laboratory at the University 
of Cambridge stimulated research on lines close connected with 
this Institute, as the work of Clerk Maxwell, of Raleigh, and J. J. 
Thomson, of Ewing, and of Heycock and Neville, abundantly 
testify. It is certain that the main efforts of his life were directed 
to developing the resources and improving the condition of the 
people, Neither rank, wealth, nor intellectual gifts had power to 
affect the simplicity of his character or to lessen the deep sense of 
duty which controlled all his actions. 

The life-work of our second president, Sir Henry Bessemer, has 
already been dealt with, and the lesson it teaches is how vastly im- 
portant the labours of one man may be toa nation. In these days 
the facilities for work are much greater than they were, and results 
are obtained by an army of workers; but, as Stanley Jevons has 
pointed out, the influence of the individual genius is ‘‘ not wither- 
ing, but is growing with the extent of the material resources 
which are at his command.” It was during the presidency of 
Sir H. Bessemer that Snelus patented the use of basic lining 
for furnaces and crucibles, which was ultimately found to be so 
important in relation to the elimination of phosphorus from pig iron. 

Sir Lowthian Bell embodies for us the progress in blast-furnace 
practice of at least the last half-century. It was under his presi- 
dency that the first continental meeting was held, the place chosen 
being Liége, Belgium’s great metallurgical centre. He was the 
author of the first paper communicated to the Institutue, choosing 
as a subject ‘‘The Development of Heat and its Appropriation in 
in the Blast Furnace.” There is a passage in the presidential 
address of Dr. Percy with reference to the work of Sir Lowthian 
Bell which I may be permitted to quote. Dr. Percy said: 
‘* His laborious, careful, and original investigations of scientific 
problems of the highest interest in the metallurgy of iron and 
steel must be so well known to this audience that any comment 
upon them from me would be superfluous, if not presumptuous.” 
If Dr. Percy, the metallurgical historian of the age, thus shrank 
in 1885 from the attempt to give adequate expression to the value 
of Sir Lowthian’s work, it would be impertinent in me to say more 
than that the fourteen years which have passed since Dr. Percy 
wrote, have only served to bring into greater prominence Sir Low- 
thian’s unswerving devotion to the solution of those problems he 
has so patiently studied. 

Attempts to improve the ancient operation of puddling by the 
aid of mechanical appliances received their fullest development 
under the guidance of William Menelaus. The great useful- 
ness of his career may perhaps be well indicated by the state- 
ment that he was among the first to be convinced of the 
vast superiority of steel to puddled iron, and urged its adoption 
with singular foresight and vigour. His — as manager 
of Dowlais Works gave great force to his advocacy. By lending 
his great mechanical resources and power of organisation to 
scientific research, he brought about some of the greatest im- 
provements that were ever effected in the iron and steel indus- 
tries. He associated himself, moreover, with Edward Riley, who 
as an analytical chemist, subsequently made a distinguished 
name, 

The work of Sir William Siemens has already been dealt with 
as fully as time will permit. I will, therefore, only quote the 
public tribute to his memory which was offered at the time of his 
death in 1883: ‘‘The nation at large has lost a faithful servant, 
chief among those who live only to better the life of their fellow- 
men by subduing the forces of nature to their use, Looking back 
along the line of England’s scientific worthies, there are few who 
have served the people better than this, her adopted son—few, if 
any, whose life’s record will show so long a list of useful labours.” 

ward Williams shares with Menelaus the unique distinction 
of having been the first to appreciate the great importance of 
Bessemer’s discovery, and within three days after the publication 
of Bessemer’s paper at the British Association he erected at the 
Dowlais Works a small fixed converter, had blown pig iron, and 
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the handmaid of the iron manufacturer, and had given our 
metallurgical art a place in relation to the exact sciences which 
it could never otherwise have occupied. He also urged with great 
force that our Institute had broken down the spirit of exclusiveness 
and prejudice that is usually the most rampant where knowledge 
is most wanting. 

To Sir Bernhard Samuelson (1883-85) is due the credit of being the 
first to succeed in convincing the House of Commons of the national 
importance of technical education in its widest sense, and to induce 
it to grant a Select Committee to inquire into the provisions for 
giving instruction in theoretical and applied science to the indus- 
trial classes. I wish I knew which of his wise and careful 
utterances he would Jike me to quote. Left to my own choice, 
I reject reference to his elaborate array of statistics, and select 
the following brief passage from his presidential address: “It 
is to the further development of the world’s railways that we 
must mainly look in the future as in the past for the support of 
our trade.” Bearing in mind what is happening in Eyypt, in 
South Africa, in China, and on the frontiers of our Indian Empire, 
the vast importance of railways, to which Sir Bernhard refers, 
cannot be doubted. Hence the engineer, considered as a pioneer, 
is absolutely dependent for steel rails and for the material for the 
construction of bridges on the metallurgist, whose work is the 
real foundation of progress. One other sentence, which is typical 
of the whole tenor of his life’s work, may be quoted: ‘‘It is in 
the mutual co-operation—in a scientific see every grade in 
our great craft that we may build up the hope, nay, that we may 
cherish the certain expectation, of placing it on even a higher 
eminence than that which it has already attained.” 

In no other branch of modern scientific literature than that of 
metallurgy does one individual stand far above his contemporaries 
and absolutely dominate hissubject as does Dr. John Percy (1885-87). 
It may be fairly claimed that he did this, for he truly represents 
the progress of metallurgical literature during the nineteenth 
century. He was also the century’s greatest teacher; he found 
metallurgy practised in this country as an empirical art. His 
_—— works contain a record of its progress ; his lectures at 
the Royal School cf Mines secured it a scientific basis, and he 
trained a body of workers in whose hands the immediate future 
of metallurgy still, to a great extent, rests. To few men does 
the nation owe more tban to our President of 1885-87. The 
educational work Dr. Percy began is being actively developed. 
As regards its nrogress in the future—which is of vital importance 
—there seem to me to be no requirements that may not be 
abundantly met by the extension of existing institutions. The 
establishment of a Board of Mining and Metallurgy in connection 
with the new Teaching University for London would, I am 
satisfied, greatly stimulate instruction in these subjects. 

Daniel Adamson (1887-89) will be known rather as a mechanical 
engineer, and the originator of the Manchester Ship Canal, than as 
a metallurgist. His presidency of this Institute is, however, 
remarkable for his strenuous advocacy of the use, not only of steel 
as distinguished from iron, but that for definite purposes steel of 
a definite degree of carburisation and suitable composition should 
be employed. fie also eloquently urged that the steel at all stages 
of its manufacture in its varied applications should receive suitable 
thermal treatment. He strongly advocated the use of steel for 
the manufacture of boilers, and he pointed out that by the use 
of steel rails and weldless solid rolled steel tires the saving to 
railway shareholders amounted to about £3,120,000 sterling per 
annum, while the safety and security of the travelling public had 
been correspondingly increased. No better indication of progress 
in the decade ending 1889 could well be given than this. 

The vast advance during the century in the applications of iron 
and steel in the manufacture of machinery, and more especially to 
locomotives, is fittingly represented by Sir James Kitson. ye, 
moreover, owe him a deep debt of gratitude for the admirable way 
in which he represented the Institute by — at the autumn 
meeting of the Institute in Paris in 1889, as well as during the 
arduous but most remarkable visit to the United States in 1890. 
Sir James, by his unflagging vigour and unfailing tact, did much 
to cement the friendship of workers in iron and steel both among 
our neighbours in France and our kinsmen in America. I willonly 
add that he has persistently advocated the use, and has well main- 
tained, the reputation of that admirable material, ‘‘ best Yorkshire 
iron.” 

One of the most noteworthy events in the metallurgical progress 
of this country was the acceptance by Sir Frederick Abel of the post 
of Chemist of the War Department (1891-93). The teaching of such 
illustrious men as Berzelius, Heinrich Rose, and Liebig, was just in 
process of thorough application in this country when Abel left our 
matchless teacher Hofmann to take his place among the earliest 
trained analytical chemists whose aid was sought by the ironmaster, 
He thus became, as it were, the ‘‘ patron” of works chemists, 
They are men on whose patient, monotonous, and often in- 
adequately recompensed, labours the quality of British iron and 
steel has in no small measure depended, and I am glad to have this 
opportunity for offering my brethren, the chemists in works, a 
respectful tribute of admiration. The magnitude of their work 
may be gathered from the fact stated in the ‘“‘ Journal” of our 
Institute that in one basic steel works over 110,000 determinations 
are made in a single year by three chemists and six assistants, 

Sir Frederick’s numerous investigations, the one which appeals to 
us most closely is that which definitely settled, as Fe, C, the com- 
position of carbide of iron. 

Lord Herbert of Lea, who was several times Secretary for War, 
and was in office soon after Sir Frederick was appointed to 
Woolwich, appears to have been advised that ‘‘steel was wholly 
inapplicable for the manufacture of ordnance.” When we consider 
what the nature of our present war material is and reflect how 
large a part Abel played in its introduction and adoption, it will be 
evident that any further comments of mine as to the value of his 
labours would be unnecessary. He is himself a most active exponent 
of the truth ‘that the intimate blending of science with practice 
lies at the root of all industrial progress and success,” 

I am quoting from an American source the testimony that “a 
historical sketch of the perfecting of modern processes of steel 
manufacture would afford the best glimpse that could be given of 
the career of Edward Windsor Richards.” He was among the first 
to appreciate the need for reversing mill engines, and an early one 
erected by him is still at work at Ebbw Vale. He designed the 
works of Messrs. Bolchow, Vaughan and Co., at Middlesbrough, 
the largest in the kingdom, and as general manager of the famous 
Low Moor Works has fully maintained its reputation for the pro- 
duction of one of the most famous varieties of iron in the world. His 
connection with what is known as the basic process will be alluded 
to later on. In view of the fact that appliances will handle and 
forgings presses deal with weights of steel up to 100 tons, he long 
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ago anticipated the possibility of making ten tons of steel ‘into one 
ingot. 

The progress of an industry during the century can only be 
adequately indicated by the evidence afforded by statistics, In 
-this respect no more comprehensive statements could have been 
-desired than those embodied in the presidential address of Sir 
David Dale. Sir David has, however, secured a firmer claim to the 
‘gratitude of the nation than that which is derived from his powers 
as a statistician. He has from time to time been the trusted 
arbitrator between masters and men, and as chairman of one 
section of the Labour Commission—1891-94—rendered_ admirable 
services in the interests both of capital and labour. He was also 
the a of this country at the Berlin Labour Congress 
-of 1890, His work has, moreover, enabled us to trace in the last 
twenty years of the century the progress of the spirit of equity 
among all sorts and conditions of men, who have gladly borne 
. testimony alike to his firmness and his justice. His efforts have 
been unwearyingly directed to removing difficulties which have 
from time to time arisen between employers and employed. I 
need hardly allude to his long services as treasurer of this 
Institute, nor do you need to be reminded that we owe the ability 
to carry on our work efficiently to his careful hushanding of our 
resources, 

To the foresight of Edward Pritchard Martin (1897-99) we owe the 
adoption in practice of one of the great processes which will render 
‘the nineteenth.century memorable. _I refer to what is collectively 
called the ‘‘ basic process.” It would be impossible to trace its 
history now. I prefer in any reference, which must of necessity 
be so brief, to appeal to the appreciative words in the paper which 
Sidney Thomas and Percy Gilchrist communicated to our Institute 
in 1879. They then stated that, ‘‘on laying some of the first 
results obtained from this 6 lb. converter before Mr. Martin, of 
Blaenavon, he at once recognised their importance, and from that 
time we have been deeply indebted to him for his unfailing and 
consistent support and much valuable advice and assistance.” It 
need only be added that the metallurgical world is also under a 
lasting debt of gratitude to Mr. Martin. Later on other aid was as 
gracefully recognised. Mr. Thomas said, on the occasion of his 


receiving the Bessemer Medal—1883—‘“‘the present position of |' 


dephosphorisation has only been rendered ible by the frank, 
generous, and unreserved co-operation of Mr. Windsor Richards, 
and of our earlier and consistent supporter Mr. Martin.” All those 
I have named have received the Bessemer Medal. We lost Sidney 
Thomas far too soon. Mr. Snelus, to whose work I have already 
referred, and Mr. Gilchrist received the highest honour the 
scientific world has to bestow—the Fellowship of the Royal 
Society. 

The introduction of labour-saving machinery in the great Dowlais 
Works, which Mr. Martin directs, marks an era in British 
metallurgy. 

This concludes the list of those who have hitherto presided over 
this Institute, and it will have been evident that from time totime 
other interests than those connected with iron and steel have been 
represented by your Presidents. We were reminded of this fact 
when the Institute first met, now twenty-four years ago, at Man- 
chester, where we are promised a delightful meeting again next 
autumn. The Bishop of that great city then welcomed us by a 
quotation from Virgil, which connects the age of iron with the age 
of gold. The passage runs thus :— 

* quo ferrea primum 
Desinet ac toto surget gens aurea mundo.’ 

A President of this Institute who has had the privilege to serve 
in the Mint in a sense connects the iron and the golden age. I find 
that during the course of a long official career I have been respon- 
sible for the standard fineness of over 21 millions of gold coin. 
This sum is so vast, and the anxiety connected with it has been at 
times so great, that I am notcareful to conceal the pride revealed by 
this reference to it, as it is an exponent of the financial greatness 
of the nation which created the age of steel. ButI value as highly 
the means of conducting reseach and the hope of being useful, 
which was also given me by the Government when I was appointed 
Professor of Metallurgy at the Royal School of Mines. I have in 
the discharge of my duties persistently striven to show that what 
is called applied science is nothing but the application of pure 
science to particular classes of problems, 


(To be continued.) 








AUSTRALIAN NOTES. 


(rom our own Correspondent.) 

THE s,s, Omrah, of the Orient Line, arrived in Sydney this week. 
Her steaming ee were fully shown on her maiden voyage 
out, when speed had to be slackened to keep within schedule time. 
a — has engines of 10,000-horse power, and can steam at 

74 knots, 

lonial tenders for the supply of twenty-five passenger engines 
—harrow gauge—for the Queensland Railways have resulted as 
follows :—Phcenix Engineering Company, Ipswich ; Evans, Ander- 
son, and Phelan, Brisbane ; Walkers, Limited, Maryborough. The 
last mentioned was the lowest, viz., £66,625. Tenders were also 
received for the construction of fifteen goods locomotives from 
Evans, Anderson, and Phelan, and Walkers, Limited, Maryborough, 
the last mentioned being the lowest, £38,475. 

Mr. W. H. Nisbet—who has for some time past been represent- 
ing the Westinghouse Brake Company in Australia—has been 
appointed chief mechanical engineer for the Queensland Railways, 

A new type of second-class carriage has just been completed on 
the New South Wales Railways, and is intended to be run on long- 
distance journeys. The new coaches are of the corridor type, and 
are to harmonise with the first class corridor and Pullman cars. 

Although the electric tram line now being constructed from 
Circular Quay to Harris St. Ultimo is not yet in operation, owing 
to delay in the completion of the power-house, Parliament has 
sanctioned the conversion of the existing steam lines. It is the 
intention of the Commissioners to take in hand the conversion of 
the western suburbs ; Glebe Point and Dulwich Hill, in the first 
instance. The work in its entirety will be of considerable mag- 
nitude, the system embracing about 43 miles. The rails are all 
being bonded, and opportunity is being taken at the same time to 
lay heavier rails in some instances. New types of cars are also a 
feature in the changes. The present stock will be superseded by 
lighter and more conveniently arranged cars. Mr. P. B. Elwell is 
the electrical engineer supervising the work. 

A new passenger steamer, superior in size, accommodation, and 
speed to anytbing before attempted in Sydney, is to be built for 
the tourist service between Sydney and Manly, for the Port Jackson 
Co-operative Steamship Company. Her principal dimensions will 
be :—Length over all, 175ft.; beam, 31ft.; m over guards, 
32ft. 10in.; depth of hold, 13ft. 4in.; draught, 10ft. The t is 
intended to carry 1044 ngers, and to run a speed of 16 knots. 
The plans and specifications have been prepared by Mr. W. Reeks, 
and tenders, both for the ship and machinery. are being called for in 
England and the Colonies. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

New cruisers.—The Navy Department is now working out the 
plans for the six new cruisers, and these vessels will possess many 
— of particular interest. They will be of an entirely new class, 

uilt for long voyages without coaling, and for long service without 
docking. They will be of about 3000 tons, being larger than the 
Marblehead class, and the increased size will be devoted to coal 
capacity. It is intended that these vessels shall carry coal enough 
for 8000.miles’ steaming at economical speed, This means that 


they will be available for emergency service, for which no other 
vessel in the Navy could be fitted, for in making long voyages they 
will be independent of coaling stations. The speed is to be 16 or 
17 knots, but this will be the actual speed which can be made and 
maintained at sea and under service conditions, The Marblehead 
has a nominal speed of 18 knots, but can only make this in smooth 
water. The new cruisers will, therefore, be able to make long 
swift voyages, to avoid ports, and to run or fight according to 
whichever may be best. They will have twin screws, and it has 
been decided to adopt water-tube boilers, though the particular 
make has not yet been settled. They will cost £4000 more than 
Scotch boilers, and will be more expensive in repairs, but their greater 
efficiency and their quicker steam-raising capacity are the main 
reasons for their adoption, while repairs can be more readily 
effected. There will be no raised forecastle or poop, but a flush 
deck fore and aft. One of the most notable features will be that 
the steel bulls will be covered with wood and sheathed with copper 
thus keeping the bottom clean and preventing the vessel’s speed 
from being reduced while on foreign service by fouling of the 
bottom. Mr. Hichborn, Chief Constructor, has long advocated 
this plan, and the experience of the recent war has emphasised the 
disadvantages of unsheathed hulls. The cruisers will have a main 
battery each of ten 5in. rapid-fire guns, 

Marine notes.—The American Shipbuilding Company has been 
organised, with an authorised capital of £6,000,000, of which 
£2,800,000 is now issued. The company is formed as a consolida- 
tion of seven large shipbuilding concerns on the Great Lakes, 
which have no less than eleven dry docks, one of which is now 
under construction. It is pro; to prepare plans of certain 
standard types of vessel which can be built for stock, thus ensur- 
ing economy in construction, low selli rices, and continuous 
work for the shipyards. Theclasses would include a steamer 450ft. 
to 500ft. long, for general cargo service, a smaller size of steamer 
capable of going through the canals, and used either on the lakes 
or the Atlantic Ocean, ore barges of 8000 tons capacity, and tug- 
boats. The lake ore steamer Globe is being lengthened 72ft. to 
increase the cargo capacity to 5000 gross tons of ore, A new fire- 
boat is to be built for Detroit at a cost of £12,000. 

Large stroke or large diameter for locomotive cylinders.—On some 
roads there is evident a certain tendency to increase the length of 
stroke on new engines of greater power, in view of certain 
advantages which are stained for this method, as compared with 
the more usual method of enlarging the cylinder diameter. A 
number of engines of 28in. stroke are in use, with some of 29in. to 
34in., while the new ten-wheel six-coupled engines of the Lake 
Shore Railroad have 30in. cylinders. With — compound 
engines, the loading gauge may limit the cylinder diameters, and 
compel an increase in stroke, but in simple engines this condition 
does not obtain. One advantage claimed is that the smaller 

ressures on the smaller pistons enable lighter counterbalances to 
“ used, while the internal friction is decreased ; but, on the other 
hand, the large stroke means an increase in piston speed. To 
reduce the piston s by enlarging the driving wheels would 
only nullify any gain in tractive power due to the long stroke, 
and is merely travelling in a circle. Long stroke has little effect 
upon the steam distribution, the stroke being independent of the 
valve travel, but, on the other hand, the increased length of steam 
es is objectionable. With piston valves, however, this 
objection might be materially reduced. Taking single-expansion 
locomotives with the ordinary stroke of 24in., it would seem best 
to obtain greater tractive power by increasing the cylinder 
diameter up to 24in. If it is desired to reduce the number of 
revolutions per minute by using large driving wheels, two methods 
are open. First, cylinders of larger diameter, with heavier 
reciprocating parts, larger stresses, and increased internal friction. 
Secondly, a cylinder of longer stroke, with smaller pistons and 
pressures, but accompanied by piston speeds equal to or greater 
than those now considered allowable, and further accompanied by 
— cylinder surface, and probably greater clearance spaces, 
ere are advantages and disadvantages on both sides, but with 
predominant advantages in favour of increasing the diameter 
rather than the stroke, 

Propeller pumps.—A form of auxiliary pumping which has been 
used to some extent is to use screw or propeller blades on a vertical 
shaft enclosed ina tube. The blades are set at intervals of about 
5ft., and are of slightly less diameter than the pipe, the shaft 
being steadied by curved spring guides or blades which bear 
against the circumference of the pipe. These serve to check the 
whirling motion of the rising water, but they do not carry an 
weight, the shaft being suspended from a collar fitted with ball 
bearings. In another form of pump the guide blades were radial, 
and curved somewhat like those of a downward flow turbine, in 
order to transform the rotary motion of the water into a vertical 
motion. Each screw propeller, with its guide blades, was practi- 
cally a turbine running backwards and lifting water instead of 
being driven by falling water. The screw pumps did their work 
successfully. The experiment was also tried of prolonging the 
shaft of a vertical centrifugal pump down into the well, and fitting 
this shaft with the propeller pemps, in order to keep the suction 
pipe always full of water, while depending upon the centrifugal 
pump to do most of the work of lifting. This arrangement, how- 
ever, did not give as good efficiency as the centrifugal pump work- 
ing alone. At Peoria there is an auxiliary suction plant, consisting 
of centrifugal pumps driven by Pelton wheels by pressure from the 
force mains of the main pumps, These pumps raise the water 
from a depth of 20ft. below that at which the main pumps could 
draw, and deliver it into a tank built round the suction pipe of the 
main pumps. This makes the main engines run more steadily, 
without jumping or taking air, and thus reduces the repair bills, 
It also increases the water supply by the greater depth of suction. 
At the same time, the main engines, instead of having to be run 
at a very uneconomical low speed during low water, can be run at 
the most economical speed for as many hours as required to 
raise the necessary amount of water. : 

Floating dry dock.—The largest floating dry dock in the world 
will be that at Algiers, U.S.A., contracts for which have re- 
cently been awarded by the Navy Department. The dock will be 
large enough to raise even the Oceanic, It will be 525ft. long, 
126}ft. wide over all, 100ft. inside width ; depth of water on sill, 
28ft.; draught of water to sink the dock, 49}ft.; height of keel 
blocks, 5ft.; freeboard of walls when dock has 24ft. of water on 
the sill, 43ft. There will be three pontoons, the middle one 242ft. 
long, and the end ones 141ft.; depth of pontoons, 17}ft. The 
lifting power is 18,000 tons, The pumping plant will be in dupli- 
cate, and either set can raise the maximum load in 34 hours. The 
total weight of the dock and equipment will be 6122 tons. The 
pontoons will have three longitudinal bulkheads, and transverse 
bulkheads 10in. apart. It will be moored in the Mississippi River, 
off the Navy-yard, in a situation which will allow for docking a 
vessel of 28ft. draught at the lowest stage of water in the river. 
The dock is to be built of open-hearth steel, with a maximum 
strength of 55,000 to 70,000 lb. It must have sufficient strength 
and stiffness to dock a battleship of 15,000 tons, 450ft. long, with 
the entire weight concentrated in the middle half of the eat. 
The dock must not careen more than three degrees, even with a 
vessel 2ft. off the centre line, Two 80ft. booms, of 20 tons capacity, 
will connect the dock with the shore, and will serve as gangways. 
They will be connected like parallel rulers, so as to allow the dock 
to swing inshore. A site has already been selected and prepared. 
The contract was let to the Maryland Steel Company, under the 
Clark and Standfield plans, the price — £160,000. It is to be 
completed within eighteen months, or by October, 1900. 

A large foundry.—The General Electric or ee has recently 
completed an iron foundry, 503ft. long and 140ft. wide, with an 
annexe 103ft. by 120ft, for the cleaning and weighing of castings. 
In a separate building are storage bins for grey sand, moulding 
sand, fire-clay, fire-sand, &c., and rooms for patterns and ladies, 
A railway track runs alongside this building, and tracks of 2hin, 





auge connect the various parts of the P cre A second annexe, 
fore by 243ft., contains the heating and ventilating plant, men’s 


a 
lavatory, pattern-room, and flask-making room, On P 
side of the building are the core-making benches and ‘Re Opposite 
The core cars have end plates forming the door of the oven wien 
the car is in position inside or outside, the cars being run in pens 
of the ovens by compressed air, Under the car is a 6in, cy) es 
whose piston-rod is anchored to the back wall of the oven, Nott 
every machine is driven by an electric motor, small motors 9 ~— 
ing the sand mixers, air compressor, &c., and others of 5to6 me 
power operating the jib cranes, travelling cranes, &c, Theos on 
three Colliau cupolas, melting 7, 11, and 18 tons per hour- a 
Roots blower of 660,000 cubic feet capacity per hour at ninet fi : 
revolutions per minute. There is a hydraulic lift of 22 pp iy 
capacity, a 40-ton travelling crane of 65ft. Span, another f 
ten tons capacity, and 65ft. span, and a third of ten tons capnalie 
and 47ft. span. By means of the powerful blowing plant, tp) 
building can be cleared of dust, smoke, and steam, the monitor 
roof skylights and side windows being opened by machinery forthis 
urpose, "The building is of stool frame construction, with concrete 
‘oundations for the columns and heavy plate girder runways f 
the travelling cranes. The oreens are so arranged that the 
molten metal need not be carried more than 120ft., thus maki 
the plant specially adapted for making the many small castj 
required in electrical equipment. ngs 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 

A VERY satisfactory aspect continues to be worn by trade, 
Buoyancy may be fairly pronounced to be the one note given out 
still at the ironworks, whether mills and forges or blast furnaces 
and an equally sound condition marks the steelworks and the 
engineering shops, whether constructive or machine. Such well. 
sustained activity has not been seen for a very long period, and 
all fears which were at one time entertained that the revival of 
1897-8 might prove as fleeting as many predecessors have quite 
passed away. The iron market is being assisted by the extra. 
ordinary strength in the metal markets—copper, tin, and spelter 
—which is being maintained in a much more substantial and 
lasting manner than at one time was dreamed of by the Majority 
of consumers. 

The American combination seems to remain in complete control 
of the copper market, and so far the intention of the combine is 
evidently to create confidence in the stability of present intlated 
values, Prices are firmer, and consumers, believing that the present 
high prices are artificial, are operating only sparingly. Standard 
copper to-day—Thursday—is quoted £78 10s. to £78 15s. on the 
London market, cash, and three months nominal. Tinis firm at 
£117 12s, 6d, to £118 23, 6d. cash, and £118 17s. 6d. three months, 
Straits shipments this month are estimated at 4000 tons. Spelter 
is quoted £28 10s, to £28 12s, 6d. The present price of spelter js 
quite phenomenal, recent figures having never before been reached 
in the memory of the oldest traders, 

In the finished iron trade home demands are continuous, and 
export inquiries through merchants are good. The works have 
this week been busy completing specifications that have to be 
cleared before the holidays, and pretty nearly all concerns have 
enough orders booked to last them over the quarter. In bars and 
constructive engineering and railway wagon building sections a 
large trade is being done at improved values. Hoop and strip 
makers, too, have almost more orders offered them than they can 
accept. The present marked bar price of £8 10s., with £9 2s, 6d, 
for the Earl Dudley Company’s L.W.R.O. brand, and £8 for his 
lordship’s ‘‘ Hurst” brand, is firmly maintained. Indeed, the 
opinion is freely entertained that existing prices are under the 
standard which they should occupy, considering the high price of 
pigs and fuel. There is, however, no desire at present to disturb 

rices again. Since the revival marked bars, it will be remem- 

red, have gone up £1 per ton, while unmarked bars have 
advanced we ke 10s. per ton. 

Unmarked makers reported this afternoon on Birmingham 
Exchange good values and increased output. Makers are declining 
consumers’ offer to place contracts at current figures beyond the 
date of this quarter, the disposition of prices being stil] distinctly 
on the up e. The £7 Association basis for bars is now very 
= oe and though some common bars are obtainable at 
£6 15s,, there are exceptional makers, on the other hand, who for 
pont deliveries are believed to be getting £7 2s. 6d. Merchant 

to-day were £7 5s. to £7 10s.; and North Staffordshire 
common bars, 5s. per ton below this price. Bars from merchants’ 
warehouses in Birmingham were quoted £8 for superior sorts, and 
£7 10s. for ordinary qualities. 

Demand in the sheet iron trade is still not so good as in the 
other departments of business, though trunk sheets are in brisker 
inquiry owing to stocks being cleared out. Sheets of 20 w.g. are 
quo’ £7 7s. 6d.; 24.w.g., £7 10s. to £7 15s.; and 27 w.gi, 
£8 7s. 6d.; trunk sheets are £810s, Galvanised corrugated sheets 
are £12 to £12 10s. f.o.b., this last quotation being regarded by 
some on the market as an advance of 10s, per ton. Hoops and 
thin strips are dearer, values having been raised to £7 10s. at 
works, while best hoops are £8 rH ton. Rivet iron remains at 
£8 10s., and gas tube strip at £6 15s. as an average, 

Pig iron holders this afternoon were in fine form. They held 
the market completely under control, and they have not had such 
@ monopoly as yy Sage oe for a very long while. Of course 
explanation is to found mainly in the extreme shortness of 
output and the i ity of producers to make deliveries any- 
thing like so fast as the market demands. Stocks at the furnaces 
are absolutely bare, and little better conditions exist at the bulk 
of consumers’ works, The strength of the northern pig markets 
assists to uphold prices on this exchange, though irrespective of 
Birmingham, hence the circumstances already mentioned quite 
account for the dearness of material. Staffordshire pig iron has 
advanced since the trade improvement set in about foe. per ton, 
and the direction is still towards increase, Cinder forge pigs 
average 51s, 3d., and foundry ditto 52s, 6d. upwards, Part-mines 
are 57s. 6d. to 60s., ordinary all-mines 60s, to 65s,, and best 73s, to 
75s., while cold blast ditto are as high as 100s. per ton. 

Midland pigs give no sign of ease. Northampton forge sorts 
are 54s, to 5ds., ery = and Leicester sorts 54s. to 60s. 
according to grade, and Derbyshires 55s. to 57s.—all delivered in 
this district to consumers’ works. As an evidence of the way in 
which American pig iron has advanced on this market, it is 
stated that superior American foundry pigs such as are used by 
the cast iron hollow-ware makers have increased during the trade 
improvement 12s, 6d. per ton, while some other descriptions of 
American pigs have gone up 20s. per ton or even more. ; 

Evidence of the improved condition of the enginéering trades is 
afforded by the annual report issued this week of the Patent Shaft 
and Axletree Company, Limited, Wednesbury, one of the largest 
engineering works in the kingdom, and concerning itself especially 
in the uction of railway wheels and axles and other railway 
material. A net profit is reported of £37,483, which allows of the 
declaration of a 74 per cent, dividend on the ordi capital, and 
the placing of £15, toreserve. The amount carried forward to 
next year is £6255, as compared with £4000 a twelvemonth ago. 
The directors attribute much of their success to continued constant 
attention to improvements in the producing plant and machinery. 
A vote of £1000 is pro to the funds of the new Birmingham 
University, to which Mr. Carnegie has just given £50,000. The 
directors express their belief that the science a of the 
new university “ will be of the greatest value for the future of the 
iron and steel interests of the district.” 

The President of the Wolverhampton Chamber of Commerce, 
Mr. Loftus Moreton, on Wednesday, at the annual meeting of 








that body, stated that the next twenty years would be a very 


ee amen mae a ea 











May 19, 1899 


THE ENGINEER 


503 








aa 
ee i British manufacturers to face. He had every 
difficult period Anglo-Sazon race, but it was imperative to note 
confidence which nearly every nation was now endeavouring to 
the sieiave the goods it consumed. Machinery now leaving our 
—_ (4 such quantities would be used to manufacture for these 
shores 1 recisely the products they were at present buying from 
ag India and Japan were making hardwares and export- 
ing thom to China, and, strange as it might sound, actually to 
1 : 


erica, ° 
er sty on the overhead system has this week superseded 

Eiootrie motive power for the tramways running throughout 
sea staffordshire Potteries. The chenge has cost approximately 


When extensions now in progress are completed, the 
Ne vl be one of the most extensive owned by any private 


company. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

—The position generally throughout the iron trade 
t remains without any really material change from 
ted last week. For all descriptions of both raw 
and manufactured material prices continue exceedingly strong, 
ith the tendency enerally in an upward ; direction, and 
mithough neither merchants nor consumers are disposed to follow 
. all readily the advance, makers and manufacturers are equally 
indifferent about selling, and in many cases are not in a position 
to book new orders on which they can promise delivery for the 
next three or four months, Both pig and finished iron makers 
have during the week established the special prices they have 
recently been obtaining by putting up their minimum list rates to 
the level of the maximum actual selling basis, and in the steel 
trade, where prices for some descriptions of material were begin- 
ning to show rather a tendency towards weakness, there is a 
decidedly stronger tone, with a hardening up where there has 
recently been any disposition to take lower figures. 

Only a moderate inquiry was again reported on Tuesday’s Man- 
chester Iron Exchange, the business doing being mostly restricted 
to small quantities to cover immediate pressing requirements. 
The general tone, however, all through the market was quite as 
strong as ever, neither makers nor manufacturers being at all 
anxious sellers ; in fact, most of them are very indifferent about 
booking orders, and in many cases not in a position to undertake 
new business except for long deferred delivery. Both local and 
district makers had little or nothing to offer, and were either 
asking special prices for any small quantities they were prepared 
tp sell, or had further advanced their list rates. For No. 3 foundry 
Lancashire, delivered equal to Manchester, 61s. 6d., less 24, has 
beengot. The minimum quotation for Derbyshire foundry is about 
50s, to 60s, net, whilst Lincolnshire makers have raised their minimum 
list basis 3s. per ton, and are now quoting 57s, 6d. for No, 4 foundry 
and 58s. 6d. for No, 3 foundry, net cash, delivered Manchester. 
On forge qualities of pig iron there has also been a strong upward 
move, Lancashire makers not quoting under 58s, 6d., less 24, with 
the minimum quotation for Lincolnshire now 57s, 2d. net, delivered 
Warrington. Middlesbrough iron is decidedly stronger, with 
orders difficult to place for any quantity, and 63s. 1Cd. to 64s. 2d. 
net cash are the average quotations for No. 3 foundry, by rail 
Manchester. Scotch iron is still very irregular, and 67s. 6d. to 
68s, 6d. can only be taken as about average figures for Glen- 
garnock and Eglinton, net cash, delivered Manchester docks ; 
whilst in American pig iron sales of small lots have been made at 
60s, 6d, net, 

In the finished iron trade, although there is perhaps no pressure 
of orders coming forward at the prices now being asked, the 
inquiries are quite as large as makers care to entertain ; and at a 
meeting of the Bar Makers’ Association held on Tuesday, the 
minimum list basis was raised to £7 5s., which it was anticipated 
would be followed by an advance of the basis for North Stafford- 
shire bars to £7 10s, delivered in this district. Sheets are firm 
at about £8 5s, to £8 7s. 6d., and hoops £7 12s. 6d. for random to 
£7 17s, 6d. for special cut lengths delivered Manchester district, 
and 2s, 6d. less for shipment. 

The tendency in the steel trade is again towards a hardening 
in prices, the exceptional activity in all departments of structural 
work again bringing forward a large demand for various descriptions 
of manufactured material, which seems to be replacing any falling 
off in requirements for shipbuilding. Ordinary foundry hematites 
are not quoted under 72s, to 73s., less 24 ; | billets, £5 5s. net ; 
angles, £7 5s. to £7 7s. 6d.; bars, £7 15s. to £7 17s, 6d.; common 


Manchester. 
of this distric 
what was repor 


steel plates, £7 17s, 6d. to £8 ; and boiler plates from £8 10s, to. 


£8 lis,, delivered Manchester district. 

In one or two branches of engineering some slackening off is re- 
ported, this applying chiefly to the heavy stationary engine builders, 
who are not quite so well off for work as they have been recently, 
while textile machinists are much quieter than for some time past. 
Other sections, however, continue fully engaged, machine tool 
makers reporting new work coming forward freely, whilst boiler 
makers and locomotive builders are all very pressed with orders, 
and electrical and hydraulic engineers are exceedingly busy, and 
assured of full employment for a considerable time forward, most of 
the local firms having to work continuous overtime to keep up 
with deliveries to customers. With reference to the monthly 
returns of the engineering trade unions, to which I made reference 
last week, I may add that the United Machine Workers’ Associa- 
tion has only 24 per cent. of its total membership on the unem- 
ployed list, whilst in this district there are not more than 14 per 
cent. on benefit. 

At a meeting of the Manchester Geological Society held on 
Friday, Mr, Deans, representative of Messrs, Wallach Brothers, 
London, exhibited and described the Pneumataphor rescue appli- 
ance for use in mines, the object of which is to enable the wearer 
to breathe with safety in poisonous atmospheres. The arrange- 
ment consists of a breathing bag with loofah pads ; one or two 
oxygen cylinders, each having a capacity of sixty litres of oxygen, 
at a pressure of 100 atmoapheres | caustic soda apparatus ; nose 
clip, and knapsack for carrying the apparatus, which is arranged 

hang from the shoulders t means of straps; and a special 
mouthpiece is provided for breathing purposes — the requisite 
supply of oxygen coming from the cylinder in the bag. The single 
apparatus, with one oxygen cylinder, weighs about 91b., and a 
double type about 14 ib or 15]b, With the former the user 
could remain in poisonous gases after a mine explosion for an hour, 
and with the latter type for about three hours, These appliances, 
Mr, Deans observed, were largely used in Germany, and the 
Imperial Office of Mining in Austria had, since 1897, insisted that 
every mine of the ‘‘fire-damp” class should possess pneuma- 
taphors in the proportion of 5 per cent, of the maximum shift, 
including overseers and blasters, Over 600 mines were using it on 
the Continent, 

In the discussion which followed, Mr. Robinson thought there 
should be some device to ensure that the supply of oxygen might 
Ps be accidentally cut off. Mr. Deans said a mask covering the 
a had been tried, but the men wearing it had complained of 
eadache, Mr, Burrows remarked that such an apparatus would 

useful in cases of gob-fire. In answer to questions, Mr. Deans 
observed. that experiments were being carried out with the 
Rid taphor in Yorkshire in a room full of sulphur. Mr. 

ldyard said he thought an apparatus of the kind described would 
a ident) useful for rescue purposes after an explosion. It was 
pe ently not intended for use in ordinary working. The chair- 
5 “we conveyed the thanks of the meeting to Mr. Deans, and 

; rved that colliery owners were always glad to have brought 
a tite them anything that would tend to prevent suffering or loss 
.. important question of fg explosives was also dis- 
pos atthe meeting. Mr, W, J. Orsman, F.I.C., F.C.S., in the 
ius fe some notes on the subject, said that it was a noteworthy 

at in West Lancashire between 1871 and‘ 1888 there were 





fifteen very serious explosions in mines, all due to gunpowder, 
whereas from 1888 to 1897—during which period safety explosives, 
or so-called safety explosives, were used in the district—there had 
been only two fatal accidents from gunpowder, causing six deaths, 
and two from tape fuse causing two deaths. Taking the nitrate 
of ammonia explosives, there had not been a single “fatal accident 
in the whole of England owing to the explosion of coal gas or dust, 
or both,'when using any of these explosives. After referring to 
the risks involved in using the old blasting powder, Mr, Orsman 
remarked that at the beginning of January, 1898, the Permitted 
Explosives Bill came into force, and it was then not thought 
advisable to exclude all gunpowders, The Government sanctioned 
certain permitted gunpowders which by some means or other had 
passed the official tests, but he thought that in the near future 
these would be excluded, or at any rate very stringent 
rules laid down for their use. Mr. W. Saint, H.M.I.M., 
said with regard to the test at Woolwich by firing out 
of a cannon, it was scarcely on a par with practical operations at a 
mine, and he imagined that with some of the gunpowders referred 
to there would bea risk owing to the feeders of gas which were 
found in fissures in mines, Mr, Burrows referred to the frequent 
explosions that had occurred during one period in the Wigan 9ft. 
mine ; he should like to know the reason for these explosions if 
Mr. Orsman could tell them. Mr, Orsman said he understood 
that in the Wigan 9ft. mine the custom in firing had 
been to put the cartridge at the bottom of the hole, with the 
result that the shot blew upon the lower coal dust, causing 
ignition. That might have something to do with the question. 

During the past week there has in some extra inguiry for 
supplies to carry merchants and consumers over the Whitsuntide 
holidays, but otherwise no material change can be reported gener- 
ally in the position throughout the coal trade here. Pits con- 
tinue on full time ; the output is all moving away, and prices are 
firm at full list rates, The demand for the better qualities of 
round coal suitable for house-fire p is still exceptional'y 
good for the time of the year, and collieries have no difficulty in 
maintaining their full list rates. The brisk demand upon the 
commoner sorts of round coal suitable for iron making, forge, and 
general manufacturing p is also maintained, most collieries 
finding a difficulty in keeping up with requirements of customers, 
and good qualities of steam and forge coal are readily fetching 
about 9s, at the pit. Gas coal contracts continue to be settled on 
much the same basis asreported last week, the commonersorts fetch- 
ing about 9s,, and the better qualities 9s, 6d. up to 10s. at the pit 
mouth, Only a moderate shipping demand is, however, reported, 
with prices about as last quoted, ordinary steam coal fetching 
about 9s. 6d. Garston docks ; 10s. High Level, Liverpool, and up 
to 10s. 6d. Manchester Ship Canal. It is still exceptional where 
Lancashire collieries are not short of slack to meet requirements 
for engine fuel, but in the open market supplies, as reported last 
week, are rather more plentiful, On the one hand, consumption 
for mill purposes is not quite so t, whilst increased — 
of slack are coming in from Derbyshire and Yorkshire, but there 
is no weakening whatever in prices, best Lancashire slack continu- 
ing exceedingly firm at 6s. 6d. to 6s, 9d.; medium, 5s, 9d. to 6s,; 
common, 5s. 3d. to 5s, 6d. at the pit. Coke continues to harden, 
ordinary furnace qualities fetching 16s, to 17s., and best foundry 
cokes 22s, to 23s, at the ovens. 

The resolution to which I referred last week as having been 
provisionally agreed to by the Lancashire Coal Sales Association 
with regard to the contracts that are to be made with merchants 
for the ensuing twelve months, has so far been only partially 
carried into effect, and the matter is to again come up for con- 
sideration at a further meeting of the association. I understand 
that the leading Manchester firms, although they express agree- 
ment with the policy which the association is endeavouring to 
carry out—not to enter into contracts at fixed prices over pro- 
tracted periods—have not absolutely given their assent to be 
bound by any definite resolution, and whether there will be suffi- 
cient a ment all through the trade to enforce such a resolution 
generally remains to be seen. It is scarcely necessary to add that 
many of the leading merchants are strongly opposed to any such 
terms being enforced in their contracts, which they assert would 

ractically put a stop toa very large proportion of their present 

jusiness, 4 

On Tuesday a numerously-attended meeting of the Manchester 
Coa] Exchange members was held, at the close of business, to con- 
sider a resolution that had been passed by the Committee to the 
effect that the objects of the Coal Trade Benevolent Association 
met with their approval, and that they recommended the organisa- 
tion to the cordial support of the members, The chair was 
occupied by Mr. James Carter, the president, and there were also 
present, as a deputation from the Trade Benevolent Associa- 
tion, Messrs. J. Lea Smith, chairman ; J. B. Burns, chairman of 
the Birmingham district ; Geo. Morris, J.P., hon. secretary of the 
Birmingham Association ; and J. Downes, president of the Bir- 
ming Coal Merchants’ Association. On the motion of Mr. Free- 
man, seconded by Mr. Peters, it was unanimously resolved that a 
branch of the Coal Trade Benevolent Association be established in the 
district, and that the meeting are itself by every means in its 
power to promote its interests, A local committee to carry out the 
objects of the above resolution was appointed, consisting of Messrs, 
Carter, Freeman, Peters, and Toft, with power to add eight other 
members, and with Mr. Sowerbutts, secretary of the Coal Exchange, 
as hon. secretary. A vote of thanks to the deputation and the 
chairman closed the proceedings. 

Barrow.—The hematite pig iron trade is very briskly employed, 
and orders are still offering very freely for parcels of mer 
qualities, which are quoted at 63s. 6d. to 65s. for Nos. 1, 2, and 
3, normal, while warrant iron is at 64s, 54d. net cash sellers, 64s. 5d. 
buyers, Warrants have strengthened considerably, owing to the 
higher cost of coke and iron ore, and also owing to the rumours 
of big American purchasers coming to this district. During the 
week a furnace has been blown out, and there are now 42 in blast, 
as compared with 41 in the corresponding week in last year. The 
fact is, the supply of iron ore and coke is so inadequate at present 
that more furnaces cannot be kept in blast, although the demand 
remains greater than the supply. Stocks of warrant iron have 
been reduced during the om by 338 tons, and now stand at 
226,766 tons, or 50,787 tons less than last Christmas, 

Iron ore is in very full demand, and raisers are using every 
possible expedient to increase their raisings, in order to cope 
with the demand; good average sorts are at 14s. per ton, and 
commoner sorts are at 12s, Spanish ores are very ely used 
in the district; they mix well, and with great advantage, with 
native ores, 

Steel makers are very fully sold forward, and report a brisk 
inquiry for steel rails, which are quoted at £5 2s, 6d.; for heavy 
ship plates, which are at £7 1s. 3d.; while steel angles are at 
£6 13s. 9d. All sorts of steel are in very full request, and prospects 
of continued activity are good. 

Shipbuilders and marine engineers report no new orders, and 
they are already very fully sold forward. 

Coal and coke are firm at full prices, and there is marked shortage 
in the supply of coke, 

The rumour has gained credence about the possible amalgama- 


tion of the Furness with the Midland Railway Company, at an 
early date ; but confirmation is needed, both from Barrow and 
Derby. 


The preliminary work of bringing out Walney Island as a seaside 
watering place has been commenced under the auspices of a new 
company, the Isle of Walney Estates Company, Limited, with a 
—— of £100,000, all subscribed, The directorsinclude Messrs. 
Albert Vickers, of Vickers, Sons, and Maxim ; James Dunn, late 
of the Admiralty and now with Vickers ; Alexander Adamson, 
director and manager of the naval construction works, Barrow ; 
George Henry Pattison, of Windermere ; and John Poole, solicitor. 
The scheme is to be pushed forward with great enterprise and 


vigour, 
The shipping 4rade shows considerable life and activity, There 





is a revival in pig iron shipments, which last week realised 
18,572 tons, whilesteel shipments were 12,486 tons, as compared with 
8930 tons of pig iron and 19,592 tons of steel in the corresponding 
week of last year, showing an increase of 9642 tons of pig iron 
and a decrease of 706 tons of steel. The total shipments this 
year total up to 183,573 tons of pig iron and 194,729 tons of 
steel, as compared with 186,401 tons of pig iron and 213,347 tons 
of steel in the corresponding period of last year, showing a 
decrease of 2828 tons of pig iron and 18,618 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


SUMMER is beginning to have its influence at last upon the 
demand for house coal, which has now considerably weakened. 
The weight of coal, however, for household purposes does not in 
its fluctuations effect very gravely the entire coalfield. It is 
customary in making comparisons to go back to the year 1872, when 
flood-tide in the coalfield was reached. Several coalowners are 
sanguine enough to expect that the great business done in that 
year is going to be paralleled in 1899. There is some justification 
for the exceedingly bright view at present taken of the coalfield, 
the animation throughout the heavy trades, both in textile and 
iron districts, being sufficient cause for confidence in continued 
prosperity. 

The Yorkshire coalfield has had everything in its favour 
for some time, the internal disputes being very jal and of no 
more than local consequence, while in other districts there has 
been a general stoppage, and a new development in the paralysis 
of the Belgian coalfield. 

London still continues to take a good tonnage on contract, 
account, and quotations have not yet been affected, best Silkst 
fetching from 10s, 6d. to 11s, 6d. per ton; ordinary from 8s. 6d. 

r ton; Barnsley house, 103. to 103. 6d. per ton; seconds from 

s. per ton. The exceedingly active request for steam coal is fully 
maintained, the iron trade making abnormal demands, while the 
railway companies and other large consumers are adding to the 
congestion of a strong market. Stocks at the pits are practically 
ni, and this encourages holders to refuse quotations for forward 
delivery, unless at a distinct advance. Barnsley hards are quoted 
9s. 6d. to 10s. per ton, which shows an improvement of ls. to 1s. 6d. 
over the figures at which contracted coal is now being delivered. 
Gas coal, although the season is somewhat over, is making more 
money. The Yorkshire owners are not altogether at one with the 
Lancashire owners in their demands that contracts shall not be 
taken except at a rise of ls. to 1s. 6d. per ton. Engine fuel is as 
much called for as ever, and as the weights required for the ovens 
are continuously getting heavier values keep stronger. Nuts at 
this moment are making from 6s, 9d. to 8s. per ton, screened slack 
from 5s. 6d. per ton, pit slack from 3s, 6d. perton. The excep- 
tional state of the coke trade is being added to by inquiries for 
Belgium and Germany through the Belgian strike. For best 
Yorkshire coke 13s, to 14s. per ton is easily obtainable, ordinary 
fetching about 12s. per ton. 

In the local iron trade manufacturers find increasing difficulty in 
obtaining what they want. Ironmasters are working their furnaces 
night and day, and are still unable to keep up with the demands 
made upon them. The rolling mills are also full of work. Quota- 
tions at Sheffield are :—West Coast hematites, 71s. to 72s.; East 
Coast ditto, 70s. to 71s.; Lincolnshire No. 3 foundry, 52s. 6d. to 
53s. 6d.; forge ditto, 51s. to 51s. 6d.; Derbyshire No. 3 foundry, 
53s. 6d. to 54s. 6d.; forge ditto, 50s. 6d. to 51s, 6d.; bars, £7 5s. 
to £7 10s.; sheets, £8 5s. to £8s. 10s. 

There has rarely been a time when the steel trade was so brisk 
as at present, the demand extending to Bessemer, Siemens, 
common cast steel, and all the lower grades, as well as to the highest 
qualities of crucible steels. Difficulty is reported in obtaining 
adequate supplies of the best brands of Swedish iron and steel. 
Prices are consequently very strong, with a decided upward trend, 

In the lighter trades there is activity all round, except in some 
departments of the cutlery business, Edge tools, both for home 
and foreign markets, have rarely been in such brisk request. A 
feature of the present trade is that in carpenters’ and light tools 
labour is SS but there is difficulty in obtaining an 
adequate number of workmen for departments producing axes, 
adzes, hammers, and the general range of the heavier tools. It is 
stated that parents, finding the work exceptionaily laborious, are 
reluctant to encourage their sons to apprentice themselves to it. 
This, of course, has the result of leaving the trade undermanned, 
and it has had the effect of still greater efforts to do the forging 
under the steam hammer, which is rather a difficult work to do, 
and the results are often not altogether satisfactory. It is — 
evident, however, that the time will come when heavy tools wi 
have, for the most part, to be forged under the steam hammer 
through sheer inability to obtain hand labour. 











NORTH OF ENGLAND. 


(From our own Correspondent.) 

IN all branches of the iron and allied industries in this district 
more favourable reports are this week given as to the condition 
and prospects of trade, a renewal of buying having generally set 
in, and the tone of the market, as well as the actual business done, 
have become more satisfactory than has been the experience for 
two or three months past. Buyers are less timid, and in the pi 
iron branch are not confining their purchases to hand-to-mou 
supplies, but are buying for delivery over several months ; in fact, 
up to the end of the year. This is a characteristic of some im- 

rtance, as it affords an indication that their view of the future 
is, more especial]!y when it is seen that they will pay as much for 
forward delivery as they will give for prompt. They appear to 
have come to the conclusion that prices are at any rate going to 
be maintained, the sellers having given evidence that they are 
strong enough to keep up their quotations. Thus there is nothing 
to gain by waiting, but rather the opposite. Besides this, some of 
the consumers are so short of supplies that they must come into 
the market; they bought little while the market was so un- 
settled. 

It is satisfactory to see that the warrant market has quieted 
down, the fluctuations are no longer violent, and this week the 
changes have been almost all in an upward direction, which has 
reassured timid buyers, and a good deal of business both for 
prompt and forward delivery has been done on account of legiti- 
mate buyers, The London operators in warrants have now cer- 
tainly the upper hand in their control with the “‘ bears,” and they 
are likely to keep it, as they are said to be wealthy. The impres- 
sion gains ground that they will not let prices go down in the 
summer, and the determination of prices rests a good deal with 
them now, seeing that they have control over two-thirds of the 
warrants. Practically makers’ iron does not compete with them 
now, because there is so little available for sale, and the “ bears” 
cannot well get it to send into the warrant stores. It seems to be 
believed that the London speculators will hold the warrants over 
the summer, which is usually a quiet period, and in the autumn 
force up prices. The London people are the masters of the situa- 
tion at present, and it is not likely that they will do anything to 
weaken prices. It is certain that they will be called upon to 
supply warrants in the autumn, for it is expected that the makers 
will be unable to supply all the iron that is needed, and warrants 
will have to be drawn upon to supply what is lacking. : 

The prices of Cleveland iron this week have touched the highest 
figures that have been reached since 1890, and the tendency is 
rather to buy than to sell. Iron in makers’ hands is undoubted] 
very Scarce, and producers have not for many years had suc 
difficulty in satisfying the requirements of customers. Some, in 
fact, have fallen behind in the execution of their contracts. The 
export demand is extraordinarily heavy, and business with the 
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Continent was never known to be so brisk, while the shipments 
thereto are unprecendented. Cleveland pigiron has been advanced 
6d. per ton this week, nothing has been sold below 55s. per ton 
oe f.o.b, delivery, and 55s, 6d. was asked and paid on 
Wednesday both for prompt and forward. * Cleveland warrants 
have gone up to 55s. 7d. cash, No. 1 has been sold at 57s., No. 4 
foundry at 54s, 6d., and grey forge at 53s. 6d. Practically there 
is no mottled or white iron peg had, the production of these 
qualities having for a long time been on a very small scale. 

It is not easy to get supplies of East Coast hematite pig iron 
from the makers, and the supply in the public warrant stores is insig- 
nificant. Mixed numbers have this mene been realising fully 64s. 6d. 
per ton. Rubio ore has been advanced to 15s. 9d. per ton delivered 
at wharves in this district, as freights are higher, this being what 
was expected with the full opening of the navigation of the Baltic. 

The coke question is one that is a source of considerable disquiet 
to ironmasters who do not make their own coke, for not only is the 
price going up quickly, but it becomes more difficult every day to 
get adequate supplies on account of the great demand on export 
account. For prompt delivery, some remarkable prices have 
been paid, even up to 25s, per ton, and some sellers are asking 
22s, 6d. for coke delivered at Tees-side furnaces over next half- 
year, Cokes, which last year could readily be bought at 13s. per 
ton delivered, are now readily realising 19s. 6d., and that seems 
to be the minimum figure now. German and Be!gian consumers 
have been very heavy buyers lately, but as the miners’ strike in 
Belgium is approaching an end, there will be some relief from the 
pressure of demand. 

Exports of a Ages from the Cleveland district are remarkabl 
heavy this month, in fact, the best on record, being between 5000 
and tons daily, of which more than two-thirds have been for 
the Continent. Over 16 per cent. more iron has been sent abroad 
this month than last. The total quantity shipped this month has 
been 75,448 tons, as compared with 69,943 tons last month, and 
59,025 tons in May, 1898, tol6th. The stock of Cleveland pig iron 
in Connal’s warrant stores on the 16th was 144,745 tons, decrease 
for month 5150 tons. Of hematite pig iron, 24,078 tons were held, 
decrease for month 2392 tons. 

In connection with the death of Mr, William Hanson, managing 
director of Sir B. Samuelson and Co., Limited, Newport Ironworks, 
Middlesbrough, Mr. Thomas F, Ward, who has been for over forty 
~~ with the firm, will succeed him as commercial manager, and 

e has also been elected a director. Mr. Ward has been secretary 
of the firm, and in future this office will be occupied by Mr. 
William T. Knaggs, who has been connected with the works for 
upwards of thirty years. 

The manufactured iron and steel industries show improvement, 
in sympathy with the greater activity in industries where the iron 
and steel are consumed. More favourable reports, for instance, 
are being received from the shipbuilders, who for some time have 
not been doing much in the way of securing new orders. But now 
that there is fuller employment for the vessels that are built, and 
better freights in several trades, more orders for new vessels have 
recently been forthcoming, and shipowners are giving the enhanced 
— which the higher cost of materials and the advanced wages 

ve necessitated. The tendering of prices in manufactured iron 
and steel is generally upwards. Steel ship plates are firm at 
£7 2s. 6d. ; steel boiler plates at £8 5s.; steel ship angles at 
£6 17s. 6d.; steel sheets (singles), £8 10s.; iron ship plates, 
£6 17s. 6d.; iron ship angles, £6 12s. 6d. ; common iron bars, 
£6 12s, 6d. per ton, all less 24 per cent. f.o.t. Heavy steel rails 
are steady at £5 2s, 6d. net at works, and cast iron railway chairs, 
which are in rather poor demand, have been raised to £3 10s., 
partly to cover the increased cost of pig iron. 

Work has commenced in the enlargement of Seaham Harbour, 
so that large modern vessels may be loaded there. At present 
only comparatively small craft can be accommodated there. 
Messrs. Short Brothers, shipbuilders, Sunderland, are about to 
establish a shipbuilding yard, graving dock, and pontoon at Sea- 
ham Harbour, and accommodation will be provided for the large 
vessels using the new deep-water dock to be constructed. 

Nearly all the iron and steel works, engineering works, and 
shipbuilding yards will be closed for a portion of next week. The 
Eston Steel Works will be closed for the whole week, partly for 
repairs, These works have never been off except for an occasional 
day’s holiday since the Durham miners’ strike in 1892, The orders 
on the books are numerous. 

The death took place on Tuesday of Mr. John Davies, one of 
the most ——— # north-country mining engineers. For 
many years he has been assistant mines ager for the numerous 
collieries of Messrs. Bolckow, Vaughan, and Co., and he resided 
at Conndon, near Bishop Auckland. He had been in poor health 
for over a twelvemonth. He was born in North Wales, sixty-five 
years ago, and before coming to the North of England he was 
under-manager for the Brymbo Coal Company, at Wrexham. In 
1867 he took charge x Meek Bolckow, Vaughan, and Co., of 
the Woodifield and White Lea collieries, and afterwards superin- 
tended the opening out of the Binchester Colliery for the firm, 
also the Westerton Colliery. 

The coal trade is quieter than it has been for some time past, 
partly because of the partial settlement of the Belgian miners’ 
strike, and partly because other districts are taking lower prices, 
and thus secure a larger share of the orders that are in the market. 
Some easing of quotations in this district is generally noted, best 
steam coals being obtainable at 12s. to 12s. 6d. per ton f.o.b., and 
steam smalls have fallen to 6s. 6d. per ton. Best gas coals can be 
bought at 9s.; and unscreened bunker coals keep at about 9s. 3d. 
f.o.b. The Auckland Colliery is shortly to be re-opened as well as 
the Black Boy Colliery, near Bishop Auckland. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been in a stronger position this 
week. Business has been done in Scotch warrants from 64s. to 
63s. 10d. cash, and 64s, 24d. to 63s. 1ld. one month. Cleveland 
warrants have varied from 55s. 7d. to 55s, 34d. cash, and 55s. 10d. 
to 55s. 7d. one month. The transactions in Cumberland hematite 
warrants have been from 64s, 6d. to 63s, 1ld. cash, and 64s, 84d. 
to 64s, 3d. one month. 

The furnaces in blast in Scotland number eighty-two, compared 
with eighty-three in the preceding week, and seventy-five in the 
corresponding week of last year. Of the total, forty-one are pro- 
ducing hematite, thirty-five ordinary, and six basic iron. 

The prices of Scotch makers’ pig iron have been well maintained ; 
indeed, they are in some cases rather higher than last week. 
Govan and Monkland, Nos. 1, are quoted, f.o.b. at Glasgow, 
65s, 6d.; Nos, 3, 64s.; Wishaw and Carnbroe, Nos. 1, 67s.; Nos, 3, 
64s.; Clyde, No. 1, 69s.; No. 3, 65s.; Gartsherrie, Calder, Sum- 
merlee, and Shotts, Nos. 1, 69s. 6d.; Nos. 3, 65s. 6d.; Coltness, 
No. 1, 70s. 6d.; No. 3, 65s, 6d.; Glengarnock, at Ardrossan, No. 1, 
66s. 6d.; No. 3, 63s, 6d.; linton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 65s. 6d.; Nos. 3, 62s, 6d.; Carron, 
at Grangemouth, No. 1, 69s.; No. 3, 643. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6214 tons, compared with 5810 tons in the correspond- 
— of last year. 

he position of the manufactured iron and steel trades is more 
satisfactory, inasmuch as a general advance in prices has been 
established, amounting to 5s. per ton; which was very necessary. 

A cheerful feeling has prevailed in the market this week. 
Inquiries seem to be more numerous, and there is a likelihood of 
substantial orders resulting from some of these. 

The coal trade is active in all its departments, shipments are 
above the average in amount. The total quantity cleared at the 
Scottish ports in the past week amoun to 197,530 tons, com- 
pared with 193,218 in the preceding week, and 247,760 in the 
corresponding week of last year. The home branch of the trade 





is no less active. There is a very large consumption of coals in 
the iron and steel works and the manufactories generally, as cold 
weather has quickened the demand for household coals for home 
consumption, There is no change this week in coal prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE iron and steel trade of Wales continues to show great 
activity. Iron ore is advancing. Cardiff figures this week are 
13s, 6d. to 13s. 9d. for Tafna, and 14s, 6d. to 14s. 9d, for Rubio. 
In addition to great stock I note at the steel works, cargoes are 
incessantly coming in from Bilbao, Salta Cabella, and Decido, vid 
Newport and Cardiff, and last week Swansea received close upon 
7000 tons. Pig iron has also come in freely from Barrow and 
Dudden to leading ports. 

I see that at a late meeting of the proprietors of the Albion Steel 
Works, Briton Ferry, it was resolved to take over the Earlswood 
—— Works, and to enter upon the make forthwith of black 
plate. 

There has been no further announcement with regard to the 
amalgamation of certain Monmouthshire works. The principal 
ones continue in full activity. One day this week Ebbw Vale re- 
ceived 5500 tons iron ore from Spain, and Blaenavon 3700 tons, 
and another fine cargo of 3000 tons. 

A good deal of fluctuation has characterised the pig iron 
market of late. Early this week prices left off at an advance 
of 4d. per ton in Scotch, ld. in Middlesbrough, and 6d. per 
ton in hematite. Mid-week, prices on ’Change, Swansea, were 
as follows:—Glasgow warrants, 63s, 9d. to 63s. 10d. cash 
buyers; Middlesbrough No. 3, 55s, 34. ae: other numbers 
in — Hematite warrants, 64s, 14d. for mixed numbers 
f.o.b. Cumberland, according to brand. Welsh bars, £7 to 
£7 2s. 6d.; angles, &c., at usual extras f.o.t. at works. It will 
be seen that most iron and steel manufactures show an 
appreciable advance. Sheets, iron and steel, £8 to £8 5s, f.o.t. 
at works. Steel rails, heavy sections, £5 5s. to £5 10s.; light, 
£5 15s. to £6 5s.; sleepers, angles, channels, &c., according 
to specification. Bessemer steel: Tin-plate bars, £4 15s, to 
£417s. 6d. Siemens tin-plate bars, £4 15s. to £4 17s. 6d.; all 
delivered net cash. 

The tin-plate trade has been brisk of late, and special attention 
is being paid at several works to the manufacture of large sheets. 
A good demand for this class of make comes from Russia for roof- 
ing purposes. The works now, are, by recent re-starts, in their 
old form, and Upper Forest, Midland, and Morriston in full work 
again. Last week the make was 37,396 boxes, but as the ship- 
ments were exceptionally large, 93,211 boxes, stocks are now down 
to 213,673 boxes. There will be despatches in the next few days 
to America, Russia, the Mediterranean ports, Rotterdam, and 
Antwerp. 

Latest prices: Bessemer steel coke plates, 12s, 3d. to 12s. 6d.; 
Siemens coke finish, 12s. 9d. to 13s.; ternes, per double box, 28 by 
20 c., 21s., 22s., to 25s.; best charcoal, 13s. to 14s. 6d., according to 
finish of brand. Finished black plate, £9 10s. per ton f.o.t. 
Canadas, £8 15s. to £9 per ton ; big sheets for galvanising, 6 by 3 
by 30 gauge, £10 15s. per ton f.o.t. 

Block tin is £1 12s. 6d. higher than in my last report, and is 
now quoted at £118 2s, 6d. to £118 17s. 6d. Copper has advanced 
£2 on the week, and is now £78 17s. 6d. for Chili bars. Lead is 
at £14 7s. 6d.; spelter, £28 12s. 6d. ; silver, 28d. 

In arun over the Brecon, Midland, and Cambrian railway system 
this week, I was glad to see distinct progress and improvement in 
many directions, and a full resumption of business in all industries. 
In iron and steel, and in coke and patent fuel, the traffic is now 
considerable. Coke, of late, has been very firm, with a tendency 
to advance. Cardiff last quotations are 16s. 6d. to 17s. furnace, 
193. to 203. for foundry, and for best brands as much as 26s. is 
asked and obtained. Patent fuel, Cardiff, is 13s. 6d. to 13s. 9d. 
for best brands, and some notable cargoes are going off ; one this 
week for Teodo 3050 tons. Considerable quantities of fuel left 
Swansea last week, little short of 14,000 tons. With 
foreign shipments of coke, these are on the increase. This week 
Cardiff shipped 100 tons to Buenos Ayres, 1200 tons to Adelaide, 
and 1000 tons to Autofagasta. 

A good deal of buoyancy marks the coal trade throughout the 
district. In the house coal portion there is more animation than is 
usually seen at this time, while in the steam coal and anthracite 
there is a good deal of busi being tra ted. Steam smalls, 
it may be stated, are looking up again, after a slight tendency to 
droop. Mid-week it was stated on ‘Change, Cardiff, that the 
demand for steam, large, was _— up to sellers’ anticipations. 
Prices as follow :—Best steam, 13s. to 13s. 3d.; best seconds, 12s. 
to 12s. 3d.; seconds, ordinary, lls. 6d. to lls. 9d.; dry, 11s. to 
lls. 6d.; special smalls, 8s, to 88. 3d.; best, 7s. to 7s. 6d.; seconds, 
from 6s, to 6s. 6d.; best Monmouthshire semi-bituminous, for 
Cardiff shipment, lls. to 11s. 6d.; seconds, 10s. to 10s, 6d.; 
house coal, 13s, to 14s. No. 3 Rhondda, 123. to 12s, 9d.; brush, 
10s. 9d. to 11s.; small, 9s. 3d. to 9s. 6d.; No. 2 Rhondda, 9s. 6d. to 
10s.; through, 8s. 6d. to 8s. 9d.; small, 7s. to 7s. 3d. 

Swansea prices: Anthracite, 13s, to 14s.; second quality, 11s. 
to lls. 6d.; ordinary large, 9s. 6d. to 10s., small rubbly culm, 
5s. 9d. to 6s.; steam coal, lls. 6d. to 13s.; seconds, 103. to 11s.; 
bunkers, 8s, 3d. to 8s. 6d.; small, 6s. 9d. to 7s. 3d. House coals: 
No. 3 Rhondda, 12s. to 13s,; No. 2 Rhondda, 10s. to 11s.; through, 
8s. 9d. to 9s. 6d.; small, 7s. 9d. to 8s. 3d., all f.o.b. Swansea, cash 
30 days, less 24. Coke, 15s, 6d. to21s, Patent fuel, 12s, 6d. to 13s, 
Pitwood remains at 14s. 6d., Cardiff, for, though a large business 
is maintained, imports are great. Ireland is despatching cargoes 
frequently. 

The progress of coal development is such that harder ground 
will become scarce in some portions of the district. New collieries 
are being planned on the Llanharran and Dunraven estates. The 
land secured contains all the seams, and sinking operations are 
about to begin. Influential colliery proprietors are also, I hear, 
about sinking at Old Forge, Clydach. 

Ata ‘*Mabon’s meeting” this week at Blaengarw, Mabon in- 
formed the gathering that the Miner’s Federation would not accept 
the Welsh miners unless they adopted all the planks of their plat- 
form, and one of these was the eight hours scheme, bank to bank. 

The Swansea Harbour Trust admit an unusual degree of pros- 
perity, and an intention prevails, it is said, to carry out a wholesale 
increase of salary. Notification has been made that the general 
superintendent is to be increased to £1000, and the chief engineer 
to £300 





Local railway stocks are quieter, Taff Vale are 844, a fall of 4. 
Colliery shares are in moderate request. Ebbw Vales, £7 10s. to 
£7 11s. 3d.; Insoles, 94 ; Albions, 114 ; Newport Abercarn preference, 
improved }. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Last week’s business in iron and steel was a remarkably good 
one, both in the Rhenish- Westphalian district and in Silesia. The 
general tone is thoroughly healthy, which is shown by the fact that 
makers are rather against a too rapid rise in quotations, and are 
trying to prevent it, where they think it would be detrimental to 
the present sound state of affairs. 

The characteristic features of the Siegerland iron industry are a 
brisk and regular occupation at the different iron and steel works, 
and a decided scarcity in iron ore, in pig iron, and in billets and 
blooms. The want of supplies in raw material is daily causing 
inconvenience to the manufacturing departments, and before long 
the scarcity in pig iron and in billets will become a calamity. 
Naturally, an exceedingly stiff tendency prevails with to 
prices ; forged blooms, for instance, that were paid with M. 125 p.t. 
some days ago, are now fetching M. 130 p,t., and con- 





a 
sumers do not show the slightest hesitation in 
advanced rates, because they know perfectly well that wail be 
only make matters worse for them, outputin blooms being much 
than consumption, At a meeting of the German plate-mij} er 
vention, prices have been advanced M. 10 p.t., common Con. 
being now quoted M. 165 p.t.; construction plates, M ee 
boiler plates, Siemens-Martin quality, M. 185 p.t.’ free sit’ 
Essen, Kénigshiitte. The Upper Silesian plate mills have 
wise resolved to ask M.15p.t. more than what was hj ke. 
sry for sales in the third quarter of present year, With” 
ast two weeks Siegerland thin sheets have been advanced ath the 
M. 10 p.t.; general basis quotation being now M. 175 p.t, Hi Cant 
contracts have been booked at this price, and makers are decided? 
reserved as s the accepting of orders for next ear. Fo 
Siegerland bars and for rivet iron M. 195 p.t. is considered basi 
the following fi ing G 

e following res concerni erman foreign trade jn ; 

and steel for the frst —_ pe pPrcirvm year, pi tripad., - 
lished in the Rhenish- Westphalian Zeitung, show that in spite or 
py ad improving inland — at in iron and steo| - 
also been increasin inst , and was 25 per cent, hi 
in 1897, ig agal ie ‘: pe higher than 

Exports in first quarter o: were 387,596 t., agains 
in 1898 and 301,307 t. in 1807 ; increazo this’ year again ct 
being 1024 t., and against 1897, 77,389 t. Import during the first 
quarter of present year was 130,963 t., against 103,425 t. in 1999 
and 87,937 t. in 1897, plus against 1898 being 27,538 t, and 
against 1897 43,026 t. Concerning the different articles, import j 
scrap iron was, oon oe first quarter of present year, 13 00. 
against 5403 t. in 1898 and 8845 in 1897 ; export was 16,432 4. 
against 23,003 and 7610 t. Pig iron: Import, 81,929 t. (75,576¢" 

,106 t.); export, 49,740 t. (36,772 t., 21,454 t.). Angles’ 
Export, 47,570 t. (41,177 t., 32,008 t.), Fish-plates, sleepers, &o, . 
Export, 7614 t. (7866 t., 6791 t.). Rails: Export, 29,899 1 
(27,714 t., 22,791 t.). Malleable iron bars: Import, 6040 t, (4840+, 
6471 t.) ; export, 56,486 t. (68 762 t., 54,001 t.). Blooms, ingots: 
Export, 7248 t. (10,175 t., 7 % r Export, 
39,547 t. (35,422 t., 27,188 t.). Plates, polished, coppered, &¢,: 
Import, 1437 t. (1295 t., 1340 t.) ; export, 1482 t. (1443 t., 1889 4) 
Tin-plates: Import, 5158 t. (2100 t., 4219 t.). Iron wire, raw: 
my 1975 t. (1573 t., 1226 t.); export, 23,793 t. (24,716 ¢, 
25,203 t.). Iron wire, coppered, polished, &c.: Export, 16,639 ¢, 
(23,911 t., 23,720 t.). Iron castings: Import, 5778 t. (2172 t, 
1229 t.); export, 6966 t. (6210 t., 5255 t.). Bridges and bridge. 
building articles: Import, 704 t. (51 t., 21 t.); export, 535 ¢, 
(635 t., 1063 t.). Wire rope: Export, 724 t. (660 t., 557 t.). Tron 
for heavy machines: Import, 102 t. (25 t., 91 t.); export, 594¢, 
(472 t., 879 t.). Railway axles, &c.: Import, 863 t. (755 t., 711t,); 
export, 9561 t. (8426 t., 6887 t.). Iron tubes: Import, 4962 ¢, 
(2578 t., 2901 t.); export, 7044 t. (7406 t., 6707 t.). Hardware: 
Export, 44,277 t. (40,073 t., 31,916 t.). Wire nails: Export, 
11,362 t. (13,394 t., 14,846 t.). Small articles in cast iron: Ex 
5575 t. (4550 t., 4577 t.). Sewing machines: Import, 271 t., Boe 
coming from America (343 t., 228 t.) ; — 1183 t. (993 t,, 
987 t.). Bicycles: Import, 139 t. (285 t., 87 t.); export, 495 ¢, 
(403 t., 119 t.). Needles : Export, 266 t., 141,4 t. going to Ching 
(263 t., 285 t.). Export in machines during the frst quarter of 
present year shows an increase of 18 per cent. against last year, 
and 46 per cent. against 1897. 

Dulness is again the order of the day in the Austro-Hungarian 
iron trade. Consumers only purchase the most necessary require. 
ments, and there is no longer any talk of advancing prices, which 
the works had been contemplating some weeks ago. Dealers and 
also producers are only too glad to do any business at all, and are 
willing to take prices that are below the list rates. There has been 
next to no inquiry for bars and merchant iron, and girders, rails, 
and plates are decidedly languid. 

Demand for iron and steel is very strong in Belgium, but the 
works are hampered considerably by the colliers’ strike, the 
exorbitant prices that are being asked for coal causing the works 
a loss instead of a gain in many instances, Production has been 
restricted of late in the raw and manufactured iron departments, 

In the Litge district the number of strikers appears to be 
decreasing. On the 12th inst. 1500 colliers have again resumed 
work. The Town Council had ted 5000f. for the ie 
the strikers, but the governor of the province has applied to the 
Government to annul this decree. 

The iron and steel works de Wendel in Hayi 
moyeuvre have stopped working for want of 
strike in the Saar district continues. 


en and Gros- 
. The colliers’ 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal: There is a good inquiry for all descriptions, arrivals 
being more numerous ; prices firm. House coal in better demand, 
more tonnage having come to hand. Steel and ironworks keep 
fully employed, especially for steel rails and bars, and prices very 
firm. Tin and copper have both advanced in price since last week's 
quotations. Exports for week ending May 13th were :—Coal, 
foreign, 43,646 tons ; coastwise, 19,925 tons. Imports for week 
ending May 16th were:—Iron ore, 16,730 tons; pig iron, 
3315 tons ; manganese, 3000 tons; scrap, 110 tons ; pitwood, 2446 
loads ; and timber, 591 loads. 

Coal: Best steam, lls. 3d. to lls. 6d.; seconds, 10s. 3d. to 
10s. 6d.; house coal, best, 12s, 6d.; dock screenings, 8s. to 8s, 3d,; 
colliery small, 7s. 3d. to 7s. 6d.; smiths’ coal, 8s. Pig iron: 
Scotch warrants, 63s. 1ld.; hematite warrants, 64s, 5d. f.o.b, Cum- 
berland ; Middlesbrough, No. 3, 55s. 5d. prompt. Iron ore: Rubio, 
lds, 3d. to 15s. 6d.; Tafna, 14s. 3d. to 14s. 6d. Steel: Rails, 
heavy sections, £5 to £5 2s. 6d.; light ditto, £5 14s. to £6 f.0.b.; 
Bessemer steel tin-plate bars, £4 15s. to £4 17s. 6d.; Siemens steel 
tin-plate bars, £4 15s. to £4 17s, 6d., all delivered in the district, 
cash. ‘Tin-plates: Bessemer steel, coke, 12s, 3d. to 12s. 64,; 
Siemens, coke finish, 12s. 9d. to 13s. Pitwood: 15s. 3d. to lds, 6d. 
London Exchange Telegram: Copper, £78 12s, 6d.; Straits tin, 
£117 10s. Freights: firm. 








TRADE AND Business ANNOUNCEMENTS.—The King of the 
Belgians has conferred the Order of Leopold on Mr. Drew-Bear, in 
recognition of his long and valuable services to the iron and steel 
industries of Belgium, with which for so many years he has been 
1 ly entrusted.—We are requested to state that the long course 
of litigation between the Magnolia Anti-friction Metal Company 
and others, and Sugden and others, has resulted in a judgment for 
damages to the amount of £5,500 and costs, the defendant Sugden 
assigning the patents and trade marks in question to the plaintiffs. 
pes Venner and Co. have removed to 6, Old Queen-street, 
Westminster, London, S.W. 

Tue INSTITUTION OF CIVIL ENGINEERS: ENGINEERING CON- 
FERENCE, 1899,—We have received a copy of the programme ty) 
the second conference of the Institution, which will be held on 
the 7th, 8th, and 9th of June. The proceedings will be opened 
with an address by the President in the theatre of the Institution. 
Accommodation has been placed at the disposal of the Couneil by 
the Institution of Mechanical Engineers, the Surveyors Tnstitu- 
tion, and the Middlesex County Council. The reading and writing 
room of the Institution of Mechanical Engineers, Storey’s-gate » 


will be open to members attending the a Bey ins 
H Secretaries’ office, for inquiries, &c., wi a 
onorary retaries’ office, for inqu’ wes wr This office 


Surveyors’ Institution—Little George-street 
will be open during the sitting of the conference, and menber 
may there obtain letters addressed to them at the Institution a 
Civil Engineers, In our next issue we propose giving a list of the 
committees and a copy of the programme, which contains details 
of the subjects to be Peat and the visits which will be pal 
during the continuance of the conference, 
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AMERICAN NOTES. 


(From our own Correspondent.) 

New York, May 4th, 
industrial conditions are favourable, 
Tape and imastrial prosperity prevails, and 
1 oie the rule eal ose than the exception. 
There js great excitement in copper mining and 
circles over the antic combination 
ntly effected. The Rot! schilds are credited 
roth baving secured a control of a majority of 
bs moines of the country, which will pro- 
the copper miro ib. outof the 650,000,000 Ib. pro- 

dace 475,000,000 Ib. outof the Oni,Ual, bie 
duction for the coming year. Copper properties 
of more OF less value are being uncovered every 
week, and English and American capital appears 
be seizing them. Combinations continue to be 
oak The bar iron manufacturers have united, 
d in a few days all details of that combination 
wil be perfected. A late combination is the 
Union Steel and Chain Company, capital 
000,000 dols. ; another, the Safe and ock 
Manufacturers of the United States, capital 
17,500,000 dols.; another, the American Plumbing 
Se ply and Lead Company, capital 35,000,000dols, 
The steel makers report a continuous rush of 
orders for steel for s ai , boats, bridges, and 
various structural requirements It is now clear 
that the structural mills will have a rush of busi- 
ness that will crowd them as full of work as the 
jate mills and bar mills have been. Prices have 
remained at & standstill for three or four weeks. 
The pig iron makers will soon have the rest of 
their capacity for 1899 sold. It is generally 
believed there will be no trouble in the furnaces 
tting their needed ore supplies, Extensive 
improvements have been e in lake traffic. 
vessels and small vessels have been added 
to the ore fleets. Prices have been fixed for the 
season, and there is no room for a hitch or break. 
The Carnegie Steel Company alone will transport 
4,000,000 tons. The iron trade is active in all 
departments, a fresh rush of orders will probably 
put prices « peg higher, The uncertain element 
in the situation is the volume of new business 
that may be presented during the next two 
months. Railroad companies have extraordinary 
demands to be met in the way of rails, cars, 
bridges, and locomotives, Shipyard work is ex- 
tremely urgent, General construction require- 
ments are heavy. From all quarters there is a 
for more material, and the manufacturers 
lock their doors and refuse to come out, Of 
course, capacity is being expanded as rapidly as 
possible, and it is only a question of time when 
the manufacturers will be as anxious to see the 
buyers as the buyers are anxious to secure the 
manufacturers’ promises as to the delivery of iron, 

May 11th. 
Anxiety prevails among large buyers, who have 
yet to cover large requirements for the last three 
or four months of the year in iron and steel. The 
markets have been seriously disturbed during the 
past few weeks by movements towards combina- 
tions, and by the creation of combinations which 
control vast productive ary o The quotations 
for iron and steel have varied but little for six or 
seven weeks, The events of the past few days 
have convinced most people that the iron and 
steel interests are drifting into strong centralised 
powers, Three or four combinations are now 
going through. When effected, elements of hurt- 
ful competition are removed, and many items of 
expense are eliminated from the production and 
distribution of iron. Pig iron production will 
soon expand by the blowing in of old furnaces, 
Prices are threatening to advance at all western 
and southern points ; in fact, forge and Bessemer 
have moved A at Pittsburgh and foundry irons 
have advanced at Birmingham. The demand 
for bar iron and steel, of sheet and corrugated 
iron, of merchant pipe and wrought iron pipe and 
tubes, is crowding all mill capacity. The move- 
ment to consolidate western bar iron mills is being 
followed by efforts to draw all eastern mills under 
one management, and about half of the manage- 
ments up to yesterday had named a price at 
which they would sell, The proposed or probably 
actual retirement of Andrew Carnegie is viewed 
with regret by the major portion of the American 
Press, The transfer of his vast interests has 
been already practically arrai . 
The mills are crowded with orders for mid- 
summer delivery, and enormous quantities of 
material are now under inquiry, including bridge 
and ship iron, structural material and merchant 
steel. Boiler and engine work has increased 
during the week. Machinery of all kinds is in 
very urgent request, and every week develops 
more big orders, The expansion of mining opera- 
tions is helping very much. New rail build- 
ing is bringing grist to the rail mills. Billet 
makers hardly know how much to ask for billets, 
The latest advance to 26°50dols. and 27 dols. 
brought out more orders than were accepted. 
All markets are as active as mill facilities 
uit, Car builders are rushing through work, 
ut iron has advanced and railroad managers are 
holding back, An amicable ad jjustment of wages 
18 probable in June with the mill workers. 
Slight labour disturbances occur, but do not 
reach serious Lo. Labour is well em- 
ployed, and the percentage of idleness is at a 
minimum. Copper and zine are rising a little, 
but a very great increase of copper will follow 
ot poner of navigation now in progress in the 








ENGINEERING NOTES FROM 
SOUTH AFRICA. 
(From our own Oorrespondent.) 


I Have previously referred to the attention 
— the subject of cold storage is receiving in 

18 country, and which makes it one of the 
rincipal questions of South African public life. 

ithin the past week or two the Farmers’ Con. 
Btesses of both the Cape Colony and Natal have 
— resolutions calling for the provision of 
ce —— chambers out of public funds. The 
aa unicipality is offering the lease of a 
ae ground upon which the leaseholder must 
} cold storage of at least 60,000 cubic feet 
feet of which one-third shall be set apart 
a Sener public use. There is no stipulation 
= the type of refrigerating machinery to be 

opted in the installation, It is probable that 


the other Cape coast towns will follow the capital’s 
lead in this matter, and South Africa ought to 
be, for the next year or two, a very brisk market 
for refrigerating appliances. 

Portuguese engineers do not seem to have 
learned much on the subject of harbour improve- 
ments, to judge from the failure of the works at 
Delagoa Bay. A loan of £300,000 was floated a 
few months back, which, it was said, would con- 
vert the port into the finest in South Africa. 
The money is now all gone—at least it is an- 


9854. Liquip Recepracies, F. W. Rehse, London. 

9855. Boot Trex, E. J. Holt, London. 

9856. Soap Disugs, A. R. Steinbach, London. 

9857. Orurna Apparatus for CyciEs, C. 
London. 

9858. Apparatus for Srorina Gasgs, E. A. Mitchell, 
London. 

9359. Steam Borers, W. Wagstaff, London. 

9360. ManuractorRinG ARtiriciaL Marasix, J. Ger- 
naert, Liverpool. 

361. PLan-strrers, G. Zarniko, Liverpool. 
9362. Steg. Batts, C. A. Hirth, Liverpool. 
9363. Boarps for Inonina Macuines, 8S. H. Sekian, 


Hiiber, 


= 





nounced that the works are to pended until 
a fresh loan is raised—but there is very little in- 


9364. APPARATUS for Cuoprina Hay, J. Goldstraw, 
Snmaiiaan 





deed to show for the expenditure. The attemp 
sea wall has made =~ slight progress, owing to 
the careless way in which the important subject 
of foundations was treated. It looks asif nothing 
will be done to seriously develop the commercial 
possibilities of Delagoa Bay until the long-talked- 
of purchase by Great Britain takes place. 

One of the features of Jobannesburg is the 
huge blocks of offices and residential chambers 
which have recently sprung up—as a result pro- 
bably of the huge rents—in all the principal 
thoroughfares of the town. For one of the latest 
of these buildings Messrs, Davey, Paxman, and 
Co, have supplied an electric lighting installa- 
tion consisting of two 50-horse power boilers, two 
single-acting ‘‘ Peache” engines of 75 - horse 
power coupled direct to continuous - current 
Crompton Senaseen of thirty-six kilowatts each, 
and a 12-horse power ‘‘ Windsor” compound 
vertical engine to act as anauxiliary. This plant 
is to supply current to five enclosed type arc 
lamps, and about 700 incandescent lamps. 

There has been some improvement in the im- 
port trade during the past few weeks, more 
especially in building and mining material, and 
railway goods traffic returns at length show an 
upward movement. 

New regulations have been issued for the ex- 
aminations of mine managers in the Transvaal. 
The subjects are: Law (10 points), mining (15), 
machinery (10), surveying (5), geology (5), 
mineralogy (5), and chemistry (5). At his own 
request a candidate — be examined in elec- 
tricity, success in this subject being counted for 
five points towards the ten obtainable under 
‘* machinery.” 

In connection with the new mail contract a 
good deal of discussion is taking place concerning 
the lower freights charged between South Africa 
and continental and American ports, as com- 
pared with those between South Africa and 
English ports, It does not appear, however, that 
any pressure can be put upon steamship com- 
panies, in the terms of the mail contract, to pre- 
vent them from forming what business alliances 
they choose, and establishing whatever terms of 
freight they like. 








THE PATENT JOURNAL. 
Condensed from “The Iustrated Official Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘“‘ communicated ” the 
name and address of the communicating party are 
printed ca. 

8rd May, 1899. 

9309. Fry Comes of Carpinc Enatngs, W. Senior and 
G. A. Kennedy, Manchester. 

9310. Lusricatinc Pi:.tons, A. W. Broughton, 





ondon. 
9811. Supportinc Inva.ips in Bep, A. Girdwood, Bir- 
mingham. 
9812. Svoar, H. C. Bull and A. Watling, London. 
9818. Pacxino for Pistow Vatves, W. Schmidt, 


mdon. 
9314. Batis for Spray Propucers, 8. H. Crocker, 
London. 
9815. Stegrinc Torpxpogs, J. T. Armstrong and A. 
Orling, London. 
9816. Rorary Twin Enorng, C. Vilker and C. Stahl, 


London. 

9317. Cycte Macazive Power Bracket, F. A. Steere, 
London. 

9318. CicarEtres, J. S. Beeman, London. 

9319. MarKING Cicaretres, J. 8S. Beeman, London. 

9320. Cicaretres, J. 8S. Beeman, London. 

9321. Potato- PULLING IMPLEMENT, A. Dambacher, 
London. 

9822. AceryLens Gas Generator, W. Ellen and W. I. 
Davies, Birmingham. 

9823. Loosz Fronts for Surrts, A. Oxley and W. H. 
Barnsbee, London. ; 

9324. Supportinc Door Curtains, G. 8S. Baird, 
London. 

9825. Hypravtic Encrng, J. R. Wood and A. Thomson, 
London. 

9826. Separatinc Grain from Seep, A. P. Towl, 
London. 

9327. VeLoctpgpgs, A. Gibbs, London. 

9828. CLEANING Woo.” Stiver, E. Roussel and D. Le- 
febvre, London. 

9329. Sprayine Liquip Fvug., H. F. Swan.—(J. D. 
Swensson, Russia.) 

9330. Capstans, J. C. Howell, T. Humpage, and H. I. 
Jacques, London. 

9331. APPARATUS for MALT Fcoors or Ktys, B. Fischer, 


mdon. 
9332. Sapp.e Pins for Cycuss, F., F., and W. E. Beau- 
champ, London. 


9333. MANUFACTURING MINERAL Waters, G. H. Jones, 
London. 
9334. Hotpinc Doors in Posrtion, J. H. Reeves, 


mdon. 

9335. Gun Mountinas, A. T. Dawson and J. Horne, 
London. 

9336. CoupLinec the Enps of Pirgs, W. H. Dugard, 
London 


mdon. 

9337. Paint Removers, R. H. Mercer, London. 

9838. —— Composition and Paint, R. H. Mercer, 

ndon. 

9339. Preumatic Tires, T. J. Denny, London. 

9840. OBLITERATING Wax Impressions, C. Ernest and 
F. T. Rushton, London. 

9341. Gun Carriaces, Sir W. G. Armstrong, Whit- 
worth, and Co., Limited, Sir A. Noble, and R. T. 
Brankston, London. 

9842. BregcH Mgcuanism of Guns, Sir W. G. Arm- 
strong, Whitworth, and Co., Limited, A. G. Hadeock, 
and 8. M. Murray, London. 

9348. Macuine for Sortinc Corns, E. Moriarty, 


mdon. 

9344. Cuttinc Orr Gas Suppty, W. Frenz and W. H. 
A. Sieverts, London. 

9345. Reversinc Gear, W. T. Carter, J. A. Dawson, 
and T. Gray, London. 

9346, ASTRONOMICAL Maps, G. Castleden, London. 

9347. Row1ne Boats, W. F. Fair, London. 

9348. Foor Brusngs, &c., O. W. and E. F. Pyne, 

London, 

9349. TooTH-stopriInc Hammer, C. Ostmann, London. 

9350. Removine Dusty Deposits, G. Wilton, London. 

9351. ELements for Erecrric AccumuLators, H. H. 

Strecker, London. 

9352. Sasn Fasteners, J. Pierson, London. 





9353. Sarety ENVELOPE, A. Mares, London. 


9365. TRACTION Enorngs, W. R. Renshaw, London. 
9366. Matrresses for Bany Carriacgs, A. Wagemann, 
London. 


9450. Couptincs, R. J. Chalmers and F. Parker, 
Barrow-in-Furness. 
9451. DeracHaBLe Pyeumatic Tires, E. Tufft, Bir- 


mingham. 
9452. Mercerisinc Cotron Yarns, A. R. Miller, 


Glasgow. 

9453. Fnaixo Regt, J. W. Young, Redditch. 

9454. Picks, E. Dickiuson, G. Dutfield, and W. Scar- 
lett, Sheffield. , 

9455. Srup Buttons, T. Morton, Birmingham. 

9456. E.ecrric Storacg, J. T. Niblett and M. Suther- 
land, London. 

9457. Quick-actine Vices, E. G. Herbert, Manchester. 

9458. MaNuFracTuRE of Rivets, H. Wood, Glasgow. 

9459. SgLr¥-FEEDING Apparatus for PatnTING 
Macutngs, W. Bridgewater, Leicester. 

9460. BLANKET-wasHING Apparatus, J. Archer and J. 


, Manchester. 
946). Lamp Suapes, C. Holdgate and P. G. Commin, 





9867. Propucina AccumuLATOR Piartes, A. Leh 
London. 
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9868. Reet, T. R. Bottomley, J. Longthorpe, and W. 
Dargue, Halifax. 

9369. Hicu-spgeD Enornegs, A. Bever, Dewsbury. 

9370. Pwrumatic Tires, W. H. Paull. Birmiogham. 

9871. Trace Hooks for Hannes; of Horsxs, W. Boyes, 
Birmingham. 

9372. Sirrine Porrers’ Stipe, J. E. J. Baxter and G. E. 
Simpson, Stoke-on-Trent. 

9373. Ber fur Lapies’ Dresses, F. Hulme, Man- 
chester. 

9374. EncLosep WaTER-WHEEL, H. Sidebottom, Man- 
chester. 

9375. Copincs fur RatLway Ptatroras, E. Breadner, 
Manchester. 

9376. MetraLiic Boot Hees, E. Booth, Halifax. 

9377. Gaiters, T. D. Harries, Birmingham. 

9378. CourLiInc RaiLway Wacons, J. Darling and J. 
Darling, jun., Glasgow. 

9379. Fexp-waTer Heaters, G. Green, Keighley. 

9330. Gas Borners, G. H. Firth, F. H. Beutham, and 
J. H. Stott, Bradford. 

9331. Curr Protector, C. Sieberg, Glasgow. 

9382. Eac Cask, J. Gordon, Croydon. 

9383. Mirror Comernations, F. L.. Lorden and F. C. 
Stephenson, Wellington, New Zealand. 

9384. CrrcuLaR Saw Frames, A. E. and R. Knox, 
Glasgow. 

9385. PovisHinc LaTHE Heaps, R. J. L. James, 
Sheffield. 

9386. Cover for Cans, A. H. Jelly, Leicester. 

9387. Detectinc Factne Pointe, W. H. Deakin and 
W. Roberts, Worcester 

9388. Sprrtoon, C. Kusché, Glasgow. 

9389. Cricket Bat, A. H. Bendall, Cheltenham. 

9390. Se_r-LicHTING Gas Burner, J.T. Hardy, Norton 
Woodseats. 

9391. UtiLisinc CARBON-DIOXIDE Gasgs3, J. A. Wilson, 
Dundee. 

9392. Apparatus for Spinninc Corton, W. Pfiffner, 
Woolwich. 

9393. CokE-DRAWING Apparatus, P, R. J. Willis.—(J/. 
A, Hebb, United States.) 

9394. Makinc Potteys and Wuests, E. Wright, 
London. 

9895. Lame Wick Hoxpers, W. E, C. Pinchbeck and 
E. J. Scanlan, London. 

9396. Cotn-rrgED Gamez, H. R. Stevens and E. J. 
Vernier, London. 

9397. RemovaBLe BorLer Pipz, W. H. Chapman, 
London. 

9398. Winpinc-up Apparatus, F. W. Golby.—(£. £. 
Riihle, Germany.) 

9399. Lear Hotpers for Hotpine Music, T. B. Jones, 
London. 

9400. Compounp for Dippinc Sueep, Adam's Manure 
and Chemical Company, Ltd., and H. E. Macadam, 
London. 

9401. Se_r-ctosinc Cocks, W. H. Carrington and J. 
Meiklejohn, London. 

9402. CarpuRretrerR for O11 Enorves, A. D. Southam 
and F. V. L. Mathias, London. 

9403. Harts, J. Ball, London. 

9404. Space TeLecrapnuy, A. Muirhead and B. Davies, 
London. 

9405. SypHonic Lavatory, J. W. Moore, London. 

9406. Locks, B. Phelps, London. 

9407. CotLep Sprineos, F. J. Talbot, London. 

9408. Burrers, F. J. Talbot, London. 

9409. Cork Putigrs, P. A. Newton.—(Manning, Bow- 
mann, and Co., United States.) 

9410. Lemon Squgzzers, P. A. Newton.—(Manning, 
Bowmann, and Co., United States.) 

9411. area for Sicut1Nc TeLescopzs, W. Ottway, 

mdon. 

9412. Furniture Castors, G. Mason, Birmingham. 

9413. Corron Dygstvurrs, O. Imray.—(The Farincerke 
vormals Meister, Lucius, and Briining, Germany.) 

9414. ConrRoLtinc Etgcrric Morors, H. Leitner, 


ndon. 

9415. Mountinas of Larcr Guns, A. T. Dawson and J. 
Horne, London. 

9416. AmmuniITION Horsts, A. T. Dawson and J. Horne, 


mdon. 
9417. Mountrneos for Guns, A. T. Dawson and J. Horne, 
London. 
9418. Viotrs, J. M. A. Stroh, London. 
9419. VaLve Gears, G. A. Rees, London. 
9420. ApveRTIsING CLocks, H. Moon, W. J. Davis, 
and E. E. Mottram, London. 
9421. Door Locks, E. Gorzinski, London. 
9422. — for Carps of Lockers, W. R. Pryke, 
ndon. 
9423. Apparatus for DeLivertnc Cicaretrss, J. 8. 
man, London. 
9424. Erecraic Arc Lamps, J. G. B. Petts and J. 
Byrne, London. 
9425. Daivine Gear for VeLocipgpss, V. J. W. Wilkes, 


mdon. 
= Treatine Grain, H. H. Lake.—(G. Bianchini, 
ta'y. 
9427. CycLe-privine Gear, J. Reah and W. Tinkler, 
London. 
9428. RecuLatinc Mecuanism for Arc Lamps, J. Rose- 
meyer, London. 
9429. E.ecraicat Arc Lamps, J. Rosemeyer, London. 
9430. So aaaaaas FeaTHers and Downy, C. M. Fox, 
mdon. 
9481. gaia Mik, A. Brecher and A. Kittel, 
mdon. 
9432. DesULPHURISING SULPHURETTED HyprRocGEn, H. 
W. Hemingway, London. 
9433. Suspension Raitways, D. Young.—(C. von Thal, 
Russia, and R. Weiss, France. 
9434. Ececrric Arc Lamps, A. G. Stockwell, London. 
9435. Securinc ToGEeTHER the Leaves of PaMPHLETs, 
A. Gerlach.—({F. Rehwoldt, Germany.) 
9436. ELEcTRIC TELEGRAPHIC APPARATUS, E. Cantono, 


on. 
9437. ELecrric TeLecRaPHic Apparatus, E. Cantono, 
mdon. 
9488. Ammonium Sutpuate, L. Wirtz, London. 
9439. PREVENTING COLLISION BETWEEN Trarns, A. 
Oschrnann and J. Petit, London. 
9440. Proyectiugs, J. Luciani, London. 
9441. Drytnc CHamper for Harpentne Bricks, H. 
Alexander, London. 
9442. Enorvags, L. Tait, London. 
9443. Boxxs, T. W. Pearce and Mardon, Son, and Hall, 
Limited, London. 
9444. AceTYLENE Gas Lamps for Cycigs, A. Fogg, 
London, 
9445. Propu.ston of Surps, O. O. Domon, London. 
9446. Book Marxes and Lear Howiper, G. Gray, 
London. 
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9447. Fastenrnc for Hinogp Suarts of Basy Car- 
R1AGES, F. Searle, London. 
9448. Penno.pgsr, E. P Prince, Birmingham. 





9449. FRICTION-ROLLER TIRE BRAKE, A. p, London. 





9462. Miners’ Lamps, J. G. Patterson and C. Darrah, - 
jun., Manchester. 

9463. Fitter Presses, W. Warner, Nottingham. 

9464. Brakes for RaiLway Wacons, E. Warner, 
Northampton. 

9465. TeLePHONE CALL Regoister, T. Briggs and J. 
Walsh, Blackburn. 

9466. Manvuracture of Picture Natxs, F. W. Nicholls, 
Birmingham. 

9467. Savety Guarp for Potieys, J. D. Wilson, Brad- 


ford. 

9468. Burrow Lecarna, D. Moseley and Sons, Man- 
chester. 

9469. Uncortinc Twist Toracco, C. H. Parker, Ashton- 
on-Ribble, near Preston. 

9470. Cugcx TiLt and Counter Book, T. 8. Ratcliffe, 
Nottingham. 

9471. Se_r-Lanpinc Hotsts, A. Wadsworth, London. 

9472. Boor-FinisHinc Macucinery, B. Warner and A. 
Parsons, London. 

9473. DouGH-KNgzADING Macutines, H. W. Mackenzie, 

ndon. 

9474. Hor-water Botter, W. Humberstone, London. 

9475. Fisrgg Scruseinc Brusu, C. Leonard, Wor- 
cester. 

9476. An O1stment 8. J. Brown, London. 

9477. Pittars for Sappies for Cycies, W. Harvie, 
London. 

9478. InkinG Paps, P. R. Herbert and E. E. Vaughan, 
London. 

9479. AGRICULTURAL Sprayers, E. J. Goode, London. 

9480. MerHop of Sreritisinc Wives, H. Russell, 
London. 

9481. Packine for Onpwance Cuarozgs, A. Reichwald. 
—The jirm of F. Krupp, Germany.) 

9482. Rammer for Ogpnance, A. Reichwald —(The 
Jirm of F. Krupp, a) 

9483. Prvor Ciutcu Frese Wueet, E. Palser, London. 

9484. Ve.tocrpgpgs, J. 8. Lauder, London. 

9485. Negepves of Jacquarps, W. T. Martin, London. 

9486. Spggp Ispicators, W. Moon and C. W. Stiger, 
London. 

9487. Tows Recorpers, W. L. G. Bundy, London. 

9488. ACETYLENE Gas, W. P. de Mynn and W. Higgins, 
London. 

9489. Harn Wasu and Tonic, 8. S. R. Lindsey, 


ndon. 
9490. Hat Fasrgngr and Protector, E. Dashwood, 


ndon. 
9491. Lerrer Fixes, F. W. Golby.—(J. Ullrich, Austria- 
Hungary.) 
9492. Retrvoscoprs, C. Prentice, London. 
9493. EquaListinc Gas Propuction, A. G. Glasgow, 


London. 
9494. Cuarr-cuTtinc Macuiyery, 8. B. Bamford, 


London. 

9495. Sgzzp Dritts and Horsz Hoxs, T. E. Martin, 
London. 

9496. Mgans for Lowgrinc Corrins, M. A. Andrew, 


mdon. 

9497. Recepracies for Biscurrs, E. W. 8. Deane, 
London, 

9493. Propuctnc CoLourinec Marrters, H. E. Newton. 
—(The Farbenjabriken vormals F. Bayer and Co., Ger- 
many.) 

9499. Imrratinc Ractne of Antmats, J. T. Scott, 
London. 

9500. Lock, B. Phelps, London. 

9501. Gear, E. 8S. T. Wellman aniH. R. Harwooi, 
Southampton. 

9502. Dyes, R. B. Ransford.—{Z. Cassella and Co., Ger 


many. 

9503. Mgans for Taansmittine Frum, W. 8. Halsey, 
London. 

9504. AcreTyteng Gas Governors, J. Goodson, 
London. 

9505. Raprp-srmre Gowns, P. M. Justice. — (The 
Driggs-Seabury Gunand Ammunition Company, United 
States.) 

9506. ALDEHYDIC SciPHoNIc Acrips, G. B. Eilis.— 
(La Société Chimique dea Usines du Rhine anciennement 
Gilliard, P. Monnet, et Cartier, France.) 

9507. Fire Escapszs, J. S: Hulbert, London. 

9508. WetpLess Cuains, J. W. Wailes and F. Gross, 
London. 

9509. ApveRTistnc, E. H. M. Saunders and R. V. Mid- 
dleton, London. 

9510. Soap TasLers for Torter Porposgs, C. Larue, 
London. 

9511. Controutine Rotary Motors, Siemens Bros. 
and Co., Ltd.—+{ Siemens and Halske Aktien Gesellschaft, 
Germany.) 

9512. Votraic Barreris, C. D. AbelL—(La Société 
d@ Etude des Piles Blectriques, France.) 

9513. Dyernc Corron, J. Imray.—({La Société Anonyme 
des Matieres Colorantes et Produits Chimiques de St. 
Denis, France.) 

9514. Dvesturr Contarsinc Sutpaur, O. Imray.— 
(The Farbwerke vormals Meister, Lucius, and Briining, 

Germany.) 

9515. Batt Baarines for VeLocipepgs, J. Hill, 


on. 
9516. Harr-pressinc Comss, H.G. A. de Bysterveld, 
mdon. 
9517. Propucine FieurEp Pite Fasrics, R. Schwartz, 
ndon. 
9518. Automatic TstepHonic Swircugs, V. Versy, 


mdon. 
9519. Sgparatine the Sxrvs of Faurrs, W. T. Young, 

London. 
9520. Macuings for Pirayrnc Sxrrrugs, J. T. Scott, 

London. 
9521. Mercerisina Yarns, A. J. Boult.—{J. Dolder, 


Germany.) 
9522. DistarsuTion of Exxecrric Currents, B. G. 
Lamme, London. 
9523. InreRMITrentT GegaRINe, V. de L. Isgoy, 
London. 
9524. Trousers Srretrcusrs, W. Kézinoski, London, 
9525. ALUMINIUM HorsgsHos, F. George, London. 
9526. Potisys, J. T. McQuinn, Liverpool. 
6th May, 1899. 
ae nee of Krys, L. L. Grimwade, Man- 


chester. 
sg > ELEcTRO-MAGNETIC Apparatus, C. W. Higgs, 


mi 
9529. ArmosPHERIC Insecror, H. Minett, London. 
8530. Water Scpe_y Apparatus, M. J. Adams, .eeds. 
9531. Taps, J. Lavender, Wolverhampton 

9532. Cap Sprnwino, 8. Briggs and A. Peel, Bradford. 
5 ag ee Co-opERATIVE System, E. P. 


ton. 
9534. ArTiFiciaL Horizon, J. W. Gillie, North Shields. 
9535. Fiusainc Cistery, F. W. Richardson, West 


le 
9536. p+ A. Davidson, Sheffield. 
9537. Locke Bouts, W. J. Fieldhouse and J. Hadley, 


‘irming! '. 

9588. Carpinc Enorngs, H. C. Longsdon, Keighley. 

9539. PuLLeys for TRansmitTine Powss, 8. G. Corring- 
ham, Hope, vid Sheffield. 

9540. Automatic Musica IxstrumeEnts, M. A. Weir, 
Kingston-on-Thames, 
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9541. Curtinc SuHeet-metaL, D. Smith, Wolver- 
ton. 

9542. = Macuines, J. A. Samuels, 
London. 

95438. Macuines for Maxine ARTIFICIAL Stones, F. C. 
Reincke, London, 

9544. Cuarns, P. Hoevel, London. 

9545. Paonocrapas, J. Stier, London. 

9546. Stanps for WaLKrNe Sricks, C, L. E. Busse and 
F. R. Kiihnel, London. 

9547. CycLe-pRIVING Gear, J. Brooker and J. Cruick- 
shank, London, 

9548. Wiag-pRawine Apparatus, E. 8. Bond, Bir- 
mingham. 

9549. Corp Grips, H. Oppenheimer.—(Actien-Gesell- 
achart Mix and Genest, Germany. 

9550. WatTer-Tickt Putt Contacts, H. Oppenheimer. 
—( Actien-Gesellachast Mix and Genest, Germany.) 

9551. BENcugs for Ourpoor Us, H. Akeroyd, Brad- 
ford. 

9552. Crnematoarapns, J. Peschek and G. H. Chard, 
London. 

9558. Permutation Locks, W. J. Burkill, Man- 
chester. 

9554. Bicyctey Sranps, J. T. Scarborough, Birming- 
ham. 

9555. Cycte Sappies, F. W. Barratt, 
Dorset. 

9556. Fitters, A. W. Cooper and J. 8. Greig, Dundee. 

9557. AncHors, 8, C. Paul, Birmingham. 

9558. Meruop of Propgiiine Cyc.rs, R. Bird, Brecon- 


Wimborne, 


shire. 

9559. Manuracture of Parintina Surraces, H. 8. 
Woodyer, Manchester. 

9560. APPLIANCE for TURNING Music, J. Schweinfurth 
II. and H. Bechdolf, Manchester. 

9561, Venice Coup.ine, W. D. Muncaster, Carlisle. 

9562. Wire Fencino, A. and J. Main and Co., Ltd., and 
A. Miller, Glasgow. 

9563. Woopgn Boxsgs, P. 8. Brown, Glasgow. 

9564. Morors for Liguip Pressure, W. Keen, London. 

9565. Automatic Courtine, H. Gray and J. Sidebottom, 
Seedley, near Manchester. 

9566. Evecrric Sarery Fusrs, J. Gray, Glasgow. 

9567. InpIcaTING Apparatus, A. Lehmann, Liver- 


pool. 

9568. Locks, B. Phelps, London. 

9569. NON-REFILLING Borruzs, W. Lever and R. S. Relf, 
London. 

9570. Prorsctive Guarps for Trams, P. R. J. Willis. 
—(W. Northrupand J. Knowles, United States.) 

9571. Hoops for Ventcies, E. A. Clements, Tedding- 
ton, Middlesex. 

9572. ATTacHMENTs to Bicycies, A. J. Boult. — (J. 
Howard, New South Wales.) 

9573. BURNING INFLAMMABLE Gas, T. Clarkson and The 
Clarkson and Capel Steam Car Syndicate, Limited, 
London. 

9574. Cuandina Back; for Firms, M. Nidll and J. 
Stuart, London. 

9575. Guipg and Support for Borie Toot, J. Wald- 
thausen, London. 

9576. Buinxers for Horses, E. Abresch, London. 

9577. Viscose, O. Imray.—(B. G. P. Thomas, J. Bona- 
vita, and M. Olivier, France.) 

9578. Mounties for Quick-F1RING Guys, A. T. Dawson 
and G. T. Buckham, London. 

9579. Bicycies, G. A. Scott, London. 

9580. Fitters, H. Barrand, London. 

9581. Evecrricat Devices, F. W. Smith, London. 

9582. CarpBoaRD Boxes, A. Hahnemann and H. 
Ostertag, London. 

9583. PetroLteum Lamps, T. Andreasen, London. 

9584. Topacco-cuTTinec Macuings, A. McDonald and 
E. E. Turner, London. 

9585. Looms, W. H. Baker and F. E. Kip, Liverpool. 

9586, ManuracturE of Foop from Buon, J. W. C. 
Hamilton and J. A. Linley, Liverpool. 

9587. Vatves for Pneumatic Trres, T. A. Quilliam, 
Liverpool. 

9588. ALARM Devices, L. Schiff, London. 

9539. METALLIC ADVERTISING Tickets, W. Walters, 
London. 

9590. Sream BorLer Furnaces, E. J. Fry, London, 

9591. Purse Ferrous Sats, T. O. Kent, London. 

9592. Lusricators, F. Barber, London. 

9593. E_evators, H. Pryor, London. 

9594. Removina Dust from GRINDING MACHINES, 
G. M. Mayer, London. 

9595. Tires, A. Isaacs, London. 

9596. PropeELLING Fiyrine Macurings, D. M. Bowyer- 
Smith, London. 

9597. Brakes for Ramway Veutcies, F. Bezemer, 
London. 

9593. “Tae Empress” Smart Empromery Hanp 
Macuring, A. Greenland, London. 

9599. Topacco Pipes, V. L. Regad, London. 

9600. Boxes, H. H. Lake.—(J. Tvedt, Norway.) 

9601. Brakes for Raitway Veuicixs, J. Dlouhy, 
London. 

9602. Device for Licutinc Gas Burners, E. Weise, 
London. 

9603. Pweumatic Tires, A. Junod, London. 

9604. Repuctne the Noise of Encrvg Exuavst, H. J. 
Brookes, Smethwick, Staffordshire. 

9605. Macuine Toots for Curtine Iron, L. H. Ritt- 
man.—(V. Hedont, France.) 


8th May, 1899. 


9606. Ececrric TgeLepHony, C. Adams - Randall, 
London. 

9607. StarTiNG MonopHase Exxcrric Motors, E. B. 
Wedmore, London. 


9608. ‘*Cooxco” DouBLING TRAVELLER, Cook and Co., 
Manchester. 

9609. Spanner, H. W. Gordon and J. Mortlock, 
Southampton. : 

9610. Sarety GuaRps for BorrLe-FILLING MACHINEs, 
C. 8. Meacham, Maidstone. 

9611. AcgryLeng Gas, R. J. Moss, Birmingham. 

9612. IncANDEscENT Gas Burners, C. H. 
Tamworth, Staffs. 

9613. TapLeT for Rattway CarRiacgs, J. Challis, 
London. 

9614. HicH-speep Stream Ewncines, C. H. Benton, 


Dent, 


Leeds. 

9615. Sizina Hanxs of Yarn, R. Ibberson, Man- 
chester. 

9616. DispLayInG ADVERTISEMENTS, W. Thomson and 
The ‘‘ Jaetho” Patent Automatic Advertising Lamp 
Company, Limited, Newcastle-on-Tyne. 

9617. PicroRIAL ADVERTISEMENT, W. Thomson and 
The ‘‘Jactho” Patent Automatic Advertising 
Lamp Company, Limited, Newcastle-on-Tyne. 

9618. DisPLAYING ADVERTISEMENTS, W. Thomson and 
The ‘‘ Jactho” Patent Automatic Advertising Lamp 
Company, Limitea, Newcastle-on-Tyne. 

9619. Pyeumatic Tires, W. and L. H. Swain, 
Keighley. 

9620. Fruit-TREE Sprayine Macuings, C. D. Wise and 
W. Weeks and Son, Limited, Winchcomb, Gloucester- 
shire. 

9621. UncoupLina Rartway Wacons R. McNaught, 
Dundee. 

9622. ELECTRICALLY-HEATED SmMooTHING [RoNs, W. D. 
Ferguson and T. H. McMurray, Belfast. 

9623. Surpe Sprinc Hame Cuain, J. Allen, Birming- 


ham. 

9624. Fastentnc Boots and Saoxzs, W. Milne, New- 
castle-on-Tyne. 

9625. Firg-ctay Bricks, B. Robinson, Derby. 

9626. Lever Fastener for Foupinc Hanpuxs of MalIL- 
carts, T. Jackson, Birmingham. 

9627. O1. Burners, C. and A. Musker, and W. G. 
Hay, Liverpool. 

9628. Driving MrcHanism for Crangs, T. and G. 
Baxendale and J. Gent, Keighley. 

9629. Rorary Steam Esarne, G. Betscher, Germany. 

9630. Hat-Box, W. H. Smith, Bristol. 

9631. ELectricaL Conpuctors, The General Electro- 
lytic Parent Company, Limited, L. Hargreaves, 
and W. Stubbs, Liverpool. 





9682. HiaH-InsuLATION Lamp Houipgr, F. W. Heaton 

and H. Smith, Salford. 

9688. Wkavina Looms, J. Humphries and Sons, 
Limited, and J. P. Humphries, London. 

9634. Dash VaLves for Hypravutic Rams, J. Keith, 


ow. 

9635. Enve.opss, T. T. Taylor, Beverley. 

9636. Prnce-ngz, H. Krimm, n. 

9637. VoTE-RECORDING Macuing, W. Hearn, New 
Maldon, Surrey. 

9638. Fotpine Sxats, E. Wright, London. 

9639. Larue Berps, R. and W. B. Lang, Johnstone, 
near Glasgow. 

9640. Freep ARRANGEMENT of Latues, R. and W. B. 
Lang, Johnstone, near Glasgow. 

9641, ArR-TIGHT MeEtat Cans, A. and L. Myers, and 
F. R. Baker, Birmingham. 

9642. HorizontaL StoprperED Borris, J. Collin, 
London. 
9643. Castine Mecuanism of LinotypgE Macutngs, 
W. H. Lock, M. Barr, and H. Isherwood, London. 
9644. Moutps of Linotype Macuings, W. H. Lock and 
F. Mosley, London. 

9645. TyeR-FouNDERS’ Matrices, W. H. Lock, B. 
Nadal, and W. G. White, London. 

9646. Stgam Borers, H. Taylor, London. 

9647. Hanp Trucks for RarLway Piatrorms, §, T. 
Needham, Birmingham. 

9648. Raprant Heat for Mepicat Purposgs, T. A. 
Goodchild, London. 

9649. Pwzumatic Tires, A. Dietrich and H. Becker, 
London. 

9650. Sutrppgrs, C. H. Schurig and C. Priifer, London 

9651. Cosine Lapres’ Dresses, A. Vorwerk, Germany. 

9652. Paint, J. R. Hatmaker.—{J. A. Just, United 
States ) 

9°53. RatLway-SIGNALLING Apparatus, F, W. Golby.— 
(G. A. Albert, Germany.) 

9654. Meratiic Cots, F. Humphris and J. Clarke, 
London. 

9655. Typewriters, F. Lee and A. Rubin, London. 

9656. Trmg-cHeckiIne Apparatus, A. G. Brookes.—(J. 
Gardam, United States.) 

9657. DeracHaBLe Mup-Guarp, R. A. Briggs, London. 

9658. Apparatus for Use as Liquip Mersr, I. Smith, 
Nottingham. 

9659. Execrricat SIGNALLING INstRuMENTs, H. W. 
Sullivan, London. 

9660. MxgraL Tosutar Srrucrurgs, H. Ehrhardt, 
London. 

9661. Susstrrute for LeatueEr, J. F. Roulleau, London. 

9662. MetaL BILiets, W. L. Rushton and A. Baldwin, 
London. 

9663. Automatic SypHon, A. Cerutti, London. 

9664. Tires for Cycigs, F. A. Sichel and J. Ludwig, 
London. 

9665. Driving Mgecuantsm for Bicycirs, R. D. Rad- 
cliffe. London. 

9666. Decorative TRANSFER Paper, A. Hofmann, 
London. 

9667. “Lister” Comprsa Macuines, T. Burrows, 
London. 

9668. Hotpgers for Laprgs' Bonwerts, C. J. Donovan, 
London. 

9669. Rotary Presses, E. Brogneaux and H. Steven, 
London. 

9670. Dritts, H. Aylmer and J. H. Plummer, 
London. 

9671. Process for ImpreaNaTine Woop, J. Schenkel, 
London. 

9672. Erectric Switcues, J. E. Spagnoletti and J. 
Crookes, Londcn. 

9673. Lapres’ Skirt Fasteners, W. Gamble-Jones, 
London. 

9674. TeLEPHONES, E. Wilson, C. J. Evans, and H. 
Godsal, London. 

9675. PoRTABLE Bakerigs, M. Weiss, London. 

9676. Traps for Drarys, O. Palotai and E. Harsinyi, 


ndon. 

9677. Nap-RatsInc Macuing Rowigers, J. Brooks, 
London. 

9678. gape A. C. C. Liardet and H. R. Walker, 

ndaon. 

9679. Evastic Wuee.s, W. P. Thompson.—(C. Jacob- 
sen, Norway.) 

9680. Loom Stor Mortons, W. P. Thompson.—(&. A. 
Robinson, United States.) 

9681, Crrcuir Breaker, R. Belfield.—(Z. B. Stiilwill, 
United States.) 

9682. Bgarinas, M. J. Oliver, London. 

9683. TREATING AiR in FLouR MILLING, T. T. Vernon, 
Liverpool. 

9684. Cutrinc Breve, Gear Wuexts, T. Farrington, 

anchester. 

9685. Openinc ArR-TIGHT Cans, F. A. Rhodes, Bir- 
mingham. 

9686. Srncernc Woven Fasrics &c., J. Leontieff, 
London. 

9687. PraeseRvinc HyGroscopic Sunstances, J. D. 
Morck, London. 

9688. MusicaL Instruments, C. D. Abel.—(H. Thorens, 
Switzerland.) 

9689. Stccative Or, Maxine, W. L. 8. van Loo, 
London. 

9690. INCANDESCENT Gas Lamps, 
London. 

9691. Waste Preventers, T. W. Craker and H. W. 
Dunmore, London. 

9692. AppLiance for Recorpixe Sounp, J. H. Reeves, 


L. Denayrouze, 


ndon. 
9698. AppLiance for Recorpine Sounp, J. H. Reeves, 
London. 
9694. Convertinc Heat into Engrey, J. T. Wain- 
wright, Chicago, United States. 


9th May, 1899. 


9695. Curtine Stong, R. Dussourt and A. J. B. Légé, 
London. 
9696. Kerrie, L. Willoughby, London. 
9697. A Savery Porson Borriz, G. A. Cable, 
London. 
9698. INTERCHANGEABLE ADVERTISEMENT FRawg, G. W. 
Daw, Leicester. 
9699. PREVENTING PuNcTURE of Pygumatic Tirgs, F. 
W. Hilliar, Bristol. 
9700. Conpgensine Apparatus, G. H. Wailes, London. 
9701. SMoxE-consumING Apparatus, G. 8. De Ritter 
and C. Cooper, London. 
9702. Frrk-LicuTers, E. J. Shackleton, Halifax. 
703. SPINDLE-waRe Joint, J. Oddy, . 
9704. Macutnes for Sizinc Yarn, R. Ibberson.—(B. 
Cohnen, Germany.) 
9705. Packine Sueerts, E. T. Cleathero, London. 
9706. Borrizs, F. T. Marwood, Halifax. 
9707. MaGNETO-ELECTRIC Macuing, H. A. Dawson, 
Coventry. 
9708. Sroprgerine Borries, E. A. Matthias and W. H. 
Harrison, Aughton, near Ormskirk. 
9709. Srgam Bolter Furnaces, E. Dixon and E. Howl, 
London. 
9710. Gas SprnpLte Vatve for Incusators, J. Bussey 
and 8. Duckering, Ramsgate. 
9711. SuspENDING the VALANCE ROUND Bepsrgaps, J. 
nes, Birmingham, : 
ag nee for Sanitation of Towns, A. Eckford, 


ith. 

9713. Watcu Keys, W. Pearce, Birmingham. 

9714. Guarps for CrrcuLarR Saws, A. Lees and Co,, 
Limited, and L. Dunkerley, jun., Manchester. 

9715. Foc-sianat Licuts at Saga, H. De Garrs and W. 
H. Allen, Sheffield. 

9716. TREATMENT of CARDBOARD, J. F. Bennett and W. 
Appleyard, Sheffield. 

9717. TeeTH of Raps, T. P. Lockwood and F. Potts, 
Sheffield. 

9718. ILLUMINATING ProvectiLes, W. J. Wilson and H. 
C. Turnbull, jun., London. 

9719. VaLvgs, A. G. Brookes.—(F. A. Littlefield, United 
States.) 

= — A. G. Brookes.—(F. A. Littlefteld, United 

tates. 

9721. EvectricaL DistrisuTion Boarps, J. R. Craig, 

jun., Glasgow, 





9722. PorTaBLe Srgzam Cooxina Kerrie, R. Macpher- 
son, Glasgow. 

9723. TuzRmopiLes, E. D. Young, Glasgow. 

9724. CLeaninc Brusugs, M. C. Ryan, Kingston-on- 


Thames, 

9725. Locxina Cap, F. R. Baker and R. H. Bishop, 
Birmingham. 

= Seat Piviars for Cycies, F. H. Young, Bir- 
mingham. 

9727. Hanp Barrow, C. H. Newton, Walthamstow, 
Essex. 

9728. Twistina YARN, T. A. Boyd and J, and T. Boyd, 
Ltd., Shettleston, near Ww. 

9729. Marcon! System of Tetecrapny, G. H. Smith, 

97380. Pie and Pirg Raw Joints, R. C. Sayer, 


9731. Srurrinc-BoxgEs, W. P. McKinley, G 
9782. Borers for Srgam Encings, W. 


lasgow. 
9733. Pressine [Rons, J. P. Bayly.—(M. Rose, Ger- 


Ww. 
‘enman, 


~ 

9734. Wetpinc Swace for Cuan Links, H. Spiihl, 
ndon. 

9735. CoIN - FREED Apparatus, 8. T. Lidstone, 
ndon. 

9736. APPLYING Bronze to Papgr, W. B. Silverlock, 


mdon. 
97387. anaes Ho.tpsrs, C. and V. 8. Leigh, 
ndon. 
9788. Stgam Enarnzs, J. W. Powers, Glasgow. 
9739. Nur Locks, F. W. McFarland, Glasgow. 
9740. Opgnine Boxes, C. F. C. Hellmering, jun., and 
F. D. Knoop, ape pal 
9741. OzonisaTIon of Liquip Sunstancss, E. Andreoli, 


ndon. 
9742. Securrnc CarriacEe Doors, C. B. Allen, Bir- 
mingham. 
9743. AckTYLENE Gas Generators, A. H. Deike, A. 
W. Alexander, and J. Mitchell, Birmingham. 
9744. Drivino Cycies, G. Hales and A. E. Paulsen, 


ndon. 
9745. Apparatus for Beve.Liinec Gass, W. O. Bailey, 


on. 

9746. Device for Inpicatinc Numurrs, J. Ashton, 

ckburn. 

9747. Lamps, W. Thomson and The “ Jactho” Patent 
Automatic Advertising Lamp Company, Limited, 
Newcastle-on-Tyne. 

9748. MacuingeRyY Guarp, D. 8. Arklay and E. W. 
Collier, Leyton, Essex. 

9749. RooM-vENTILATING APPARATUS, M. B. Fowler, 
London. 

9750. Parntinc Tetkorapus, B. J. B. Mills —(J. R. 
Tucker, C. C. Hinckley, and K. Himrod, United 
States.) 

9751. Stove for Consuminc Smoke, E. M. Edwards, 
London. 

9752. Hatr-pry, L. Finklestein, London, 

9753. Bit Fite as an ADVERTISING Mgpivw, J. Roe, 

ndon. 

9754. Bencn and Cars Hat-rack, E. Bernstein, 


ndon, 

9755. PugasurE Carriaces, E. T. Wainwright, Bir- 
mingham. 

9756. Banp Saws, L. Pedrazgolli, London. 

9757. Envevops, A. E. Turner, London, 

9758. Varyine Sprep, F. W. Golby.—(4. B. Heipt and 
C. A, Beyer, Germany.) 

9759. HorsgsHOEs, y G. Lemon and R. Innes, 
London. 

9760. Fire-arms, J. L. Copping and G. D. Treece, 
Wealdstone, Middlesex. 

9761. Coatinc Sweets, A. J. Boult.—(L. B. Lehmann, 
Germany.) 

9762, Pumps, W. H. W. Hamilton and A, M. Mahanay, 
London. 

9763. Prgumatic Tirgs, A. Rosa, London, 

9764. Skirt Lirrers, C. E. , London. 

9765. Packxine Foop Prasparation, E, C. F. Herrmann, 


ndon. 
9766. — Cisterns, J. Wood and H. Cliff, 


ndon. 

9767. Grinpinc MowINnc Macuine Kytvas, J. Bamford, 
Birmingham. 

9768. Links or Butrons for Currs, J. E. Hills, 


ndon. 
9769. Rivetina Apparatus, R. Haddan.—(J. Boyer, 
United States.) 
9770. Grass Prares, R. Haddan.—(J. L. Crane, United 
States.) 
9771. Bricks, R. Haddan.—({H. Rosenbaum and M. J. 
Murphy, United States.) 
9772. a for Ratmtway Cars, J. Timms, 
mdon. 
9773. INTERRUPTING IcNITION CURRENTS, P. Pichard, 


ndon. 
9774. Macuine for Treatinc Psat, W. M. Gillam, 
ndon. 
9775. CLEANING Knives, B. A. Spaull and F. G. Bate, 
London. 
9776. Macurne for Worxino Turr Buiocks, R. Bial, 


on. 
9777. Nut, E. Oldenbourg, London. 
9778. Tupsgs, W. 8. London. 

9779. Suext Pitive, W. D'H. Washington, London. 
9780. GYRATING PgNDULUM EscaPEMENTs, F. Gundorph, 


London. 
9781. Nats, H. H. Lake.—(F. F, Raymond 2nd, United 
States ) 


9782. Atracnino Hegis, H. H. Lake.—(F. F. Raymond 
Qnd United States.) 
9783. eae for Taxinc Puorocrapus, M. Barr, 
mdaon, 
9784. FrrEPROOF MATERIAL, A. Lantakeand A. Juenger, 
London, 
9785. ExpLosive, R. C. Parsons and D. W. Nightingale, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


619,530. Saw, B. S. Atwood, Whitman, Mass.—Filed 
December 14th, 1897. 
Claim.—A rotating cutting tool or saw made of a 
single piece of metal having a dise whereby it is 
attached to the arbor; a tooth B undercut as 








described, and having a web thinner than the cutting 
edge of the tooth, and extending centrally from the 
inner line of the tooth to the said dise, the outer part 
of said tooth being also made thinner than its cutting 
edge, substantially as and for the purpose set forth. 


619,513. Fexp-warer Hearer anp Puririxr, W. 
H. Smith, Aurora, Ill.—Filed November U5th, 1897. 
Claim.—A feed-water heater and purifier having in 
combination a shell, a perforated drum supported in 
said shell and having its upper end closed, the annular 
water chamber supported over said shell, means for 
supplying said chamber with water, a receptacl 


ee 

urified as it falls from said drum, an oj] drain 

= said receptacle, a filter arranged belo 
receptacle and at a distance above the bottom 
drum so as to form a Ye under said filter of 
extending downwardly from said receptacle {je 
said filter and connecting said receptacle with. ugh 
eae a float chamber connected with Said space hate 
@ filter and also with the shell above said oi) qn” 
float in said chamber connected with and cone ts 
the means for ppp ying water tosaid annular oan 
a steam pipe leading into said shell below said rh 

(19,513) 


ig 
Said 
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CS 





and extending upwardly through said pipe and into 
said drum at a point above said oil drain, the feed. 
water pipe leading from said filter, a steam-escape 
pipe leading from the upper part of said shell, and the 
vent pipe leading from the upper part of said filter up 
into said drum to a point above said oil drain, sub. 
stantially as described. 


619,556, Brazecess Joint vor Cycie Framines, 
W. Fraser, Birmingham, England.—Filed December 
20th, 1897. 

Claim.—In a mechanical joint, the combination of q 
conical socket part a*, of a larger diameter at its 
bottom than at its mouth, a coned nipple or ferrule ¢ 
seated within the said socket and loosely fitting the 
same so as to leave a circumferential space between it 
and the said socket, the said cone also having a reduced 








part c2, and a curved shoulder ¢3, and a tube «/, having 
an enlarged split end d+, and a curved shoulder 4}, 
forced into the circumferential space between the 
coned socket and the nipple or ferrule ¢, and having 
its split end expanded and closed in by the said socket, 
substantially as described. 


619,589. Vatve, A. 7. Macfarlane, Glusgor, Seot- 
land, and G. W. Bryant, Gravesend, England.— 
Filed December 14th, 1897. 

Claim.—({1) The herein-described means for auto- 
matically shutting off steam, gas, or other fluid 
pressure, consisting in the combination with a valve 
chest having inlet and outlet for the fluid, of a 
movable annular piston valve or diaphragm having 
differential areas exposed to the fluid pressure with 
the greater area away from the direction of flow of 
said fluid pressure, whereby the valve ix kept normally 
open, and an abutment against which the valve seats 
to close the inlet upon a sudden reduction of pressure 








on the outlet side. (2) The combination with tie 
valve a. having inlet and outlet, of a spindle 
provided with a valve for controlling the inlet, 4 
movable annular piston valve between the inlet valve 
and the outlet, and having differential areas exposed 
to said pressure, and normally open to permit the 
passage of the fluid, and an abutment against which 
the said annular valve is seated by fluid pressure 
when a burst takes place. 
619,737. Duwrrnc Door ror Dreparna VesseLs, J. 
Edwards, New York, N.Y.—Filed May 16th, 1898. 
Claim.—In a dredging vessel, a swinging dump door 
having vertically-adjustable hingesand elastic packing 
between the said door and its seat in combination 
with avertical connecting-rod and a cog wheel having 


619,737] 











a projecting arm and a motor pinion and hand wheel, 
<keuhe the rotating of the hand wheel in one direc- 
tion will force open the said door, and if rotated in 
the opposite direction will tightly close and hold the 





arranged below said drum for catching the water to be 





same, substantially as and for the purpose described. 
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— 
ON SMOKE AND ITS DIMINUTION. 
By Bryan Donkin, M, Inst, C.E. 

Preliminary remarks.—The prevention of smoke is a 
ubject which has much engaged public attention of late 
ee both in England, on the Continent, and in the 
United States. This is partly owing to the increase of 
opulation, and the almost universal tendency to crowd 
wa large towns; hence much more smoke within a 
iven area is produced than formerly, and its effects are 
more harmful and injurious to animal and vegetable life. 
Another reason for the increase of smoke is that the 
supply of wood being long since practically exhausted, 
coal is now almost the only fuel used in England. 
European nations have been suddenly aroused to the fact 
that, unless we are prepared to acquiesce tamely in the 
pollution of the atmosphere, and the fogs resulting from 
it, now 80 prevalent, some restriction on the production 
of black smoke is absolutely necessary. The subject is 
now better studied and understood than formerly. It is 
known that smoke can to a great extent be prevented, 
and is not an unavoidable nuisance. The more a know- 
ledge of the principles of combustion is diffused, the 
greater should be the diminution in the amount of smoke 
emitted. ‘To put pressure on the owners of chimneys to 
burn their own black smoke, or rather not to allow them 
to produce it, is the difficult question which is now 
actively occupying the public mind. 

Domestic fires. —Smoke may be considered as coming 
chiefly from factory boilers and domestic fires. It is 
usual to regard factories as the greatest offenders in the 
matter, but this is not correct. If we reflect upon the 
number of chimneys in London, we see that domestic 
chimneys make up in quantity for the smaller amount of 
smoke emitted from each of them separately. The 
following may be accepted as a rough estimate of their 
number in London. Assuming five and a-half millions 
of inhabitants in Greater London, and taking the average 
of five and a-half people per house, we get about one 
million houses. Reckoning only two chimneys smoking 
from two fires, kitchen and one other in winter, a very 
low estimate, we shall not be far from the truth if we 
say that two million domestic chimneys smoke more or 
less from 7 a.m. to 11 p.m. during the six winter months, 


fire, find a temperature too low for their ome com- | suggested by Dr. Fritzsch, in the Zeitschrift des Vereins 


bustion, they become condensed, and the lig 


ter parts | Deutscher Ingenieure. 


He proposes to draw off and 


pass off unburnt as smoke. Such is almost always the | measure the gases of combustion from a chimney or flue 


case in an open fire. Here the flames which represent | 


through a glass tube of known diameter. A given quan- 


complete combustion are usually accompanied by smoke, | tity is passed through cellulose, which retains the soot ; 


denoting incomplete combustion. In boilers and other 
furnaces with a closed grate, where the temperature is 
much higher, and the admission of air nominally regu- 
lated, the theory of “dissociation” has been advanced 
to account for smoke. Some writers maintain that the 
temperature is so high that the hydrogen and carbon are 
split up and separated into their elements, and escape as 
smoke, instead of re-combining. In an open fireplace, 
on the other hand, a great deal too much air always 
reaches the fire and unduly chills it. 

Thus we have two of the constituents of smoke, the 
unburnt tarry vapours or condensed hydrocarbon gases, 
forming probably its chief elements, and the solid 
particles of unburnt carbon that have escaped combus- 
tion, either because the supply of oxygen in the air was 
insufficient, or the temperature too low. To these we 
must add, although it does not affect the smoke question, 
the steam or water vapour generated by the combination 
of the hydrogen in the coal with the oxygen in the air. 
Hydrogen, as is well known, burns at a much lower 
temperature than carbon, about 750 deg. Cent. being 
generally taken as its temperature of ignition, while at 
least 1500 deg. Cent. is required to burn carbon. Lastly, 
we have in smoke the incombustible residuum always 
present, namely, light ash and particles of dust. The 
quantity of ash depends much on the fuel burnt; some 
coals yield little. The many ways in which smoke is 
generated during combustion are still perhaps somewhat 
obscure. The amount of carbon escaping combustion is 
much too small to make the suppression of smoke on 
the score of economy of any practical value; it is for 
sanitary reasons that it should be as far as possible 
diminished. Locomotives in this respect are perhaps 
greater offenders than the factory chimneys which 
pollute the air in many of our large towns, particularly 
as they now burn bituminous coal. 

Determination of smoke — Before we consider how to 
diminish smoke, we must pass in review the methods in 
use to estimate its amount and density. Various ways of 





| the cellulose and soot are then placed in a bottle with a 


certain amount of water and shaken up. A scale is 
previously prepared by mixing the same quantity of water 
with 2 grammes of cellulose containing quantities of 
soot varying from 5 to 30 milligrammes. The different 
shades thus obtained, painted on paper, are affixed to the 
bottles in which the soot tests are made. This method 
is less complicated than those already described, and has 
the advantage of furnishing a definite smoke scale. A 
simple way of showing the amount of dirt or light ash 
actually passing up a factory chimney has often been 
used by the writer. A piece of cardboard about one foot 
square, coated with some adhesive substance, is held 
near the bottom of the chimney, so as to face the current 
of hot air and gases from the fire. The fine particles of 
ash or carbon are thus caught, and the card, when with- 
drawn after a few minutes, forms a useful study of some 
of the results of combustion, especially if introduced into 
the chimney at different times after stoking. 

Smoke scales.—In any thorough study of smoke, how- 
ever, a smoke scale of some kind is essential. Its im- 
portance can scarcely be overrated, and, without it, 
accurate smoke tests are impossible. As to the number 
of shades of intensity, some writers advocate ten, some 
five, some only three. In 1881, when the scientific study 
of smoke was taken up, the South Kensington and Man- 
chester Smoke Abatement Commissions used a scale of 
ten shades. These were noted and recorded on paper by 
a careful observer, and the length of time marked during 
which each particular shade was emitted from the 
chimney. This is not a very desirable method. It re- 
quires reference to a complicated smoke scale of ten 
pictures, and depends somewhat on the light, which 
naturally varies during the course of aday. It is also 
rather difficult to discriminate between so many slightly- 
differing shades. In the second English Smoke Commis- 
sion in 1895, the results of experience led to the adoption 
of a scale with only three shades—faint, medium, and 
black. Photographs were taken of the smoke from the 
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Restaurant chimneys.—It is notorious, however, that successfully, and the Commissioners themselves rejected | are shown in tables, giving the time during which 


factory chimneys also smoke badly at times, and it is 
well that manufacturers should be compelled by law to 
do all they can to diminish the nuisance. There is a third 
class of offenders to be considered, intermediate between 
the two, namely, the restaurants, hotels, and places of 
refreshment. These have enormously increased in 
London during the last decade. The medical officer 
of health for the city of London reports that in 1897 
there were 614 establishments in which food was cooked 
forsale. Ata few of these places gas stoves are used, 
giving no smoke, but the larger number are great offenders 
in this respect. Although the production of smoke is 
usually intermittent, and chiefly in the early morning, 
when the food for the day is actually in process of cook- 
ing, these restaurants are important factors in the smoke 
problem. The medical officer suggests that they should 
be compelled to use gaseous fuel only, but it is difficult 
to draw distinctions. The smaller the offence the greater 
the trouble in dealing with the offender. Factories, 
where the smoke is visible and palpable, can be more 
stringently and summarily treated than the multitude of 
small chimneys, from which, nevertheless, in the words 
of the Report, “‘ volumes of smoke are observed at all 
hours.’ The use of anthracite or smokeless coal is 
difficult to enforce, as it is expensive and troublesome to 
burn. Gas coke is often used in domestic grates and 
boiler fires, and gives no smoke. 

Nature of smoke.—In studying the question of smoke, 
whether from factories, domestic or public buildings, we 
have first to consider what smoke is. This is a point 
upon which authorities in general are not fully agreed. 
We may start with the assumption that smoke contains 
much unconsumed carbon, soot, or very light ‘“ blacks,” 
which are frequently emitted from chimneys, and also 
tarry vapours or condensed hydrocarbons. Roughly 
speaking, smoke is one of the results of the chemical 
decomposition of coal which takes place during the pro- 
cess of combustion, and is produced when that process 
is carried out with a supply of air insufficient to effect 
the complete separation and re-combination of the 
various chemical constituents in the coal. 

Combustion.—The first effect of setting light to coal 
on a domestic grate, and supplying it with air for com- 
bustion, is to separate it into its two main constituents, 
carbon and hydrogen, which again recombine in different 
Proportions with the oxygen in the air. If combustion 
were complete there a be no smoke—that is to say, 
all the carbon and hydrogen would find their requisite 
quantity of oxygen, and the fuel would be completely 
reduced to ashes. It is easy to see that this is scarcely 
ever the case, by observing the effect of putting coals on 
@ fire. If bituminous coal be burnt smoke is imme- 
diately produced, because the temperature of the fire is 
lowered, first by the fresh coal put on the grate, and 
secondly, by the cooling process of volatilisation—that is, 
the separation of the volatile parts of the coal from its 
solid parts, which soon ensues. This lowering of the 
temperature of the fire is, unfortunately, an important 
agent in the formation of smoke, because it hinders the 
decomposition of the carbon and hydrogen on which the 
Process of combustion depends. As volatilisation pro- 
th 8, various ey hydrocarbons are liberated. If 

ese, which naturally escape upwards to the top of the 





it. Attempts have also been made to precipitate the soot 
in smoke by the help of low-pressure steam, and also by 
water sprayed upon it; but they have not given practical 
results. 

Sometimes the density or blackness of the smoke is 
determined by the quantity of soot carried off in it, the 
smoke being passed through spun glass or cotton wool to 
catch the solid particles. The amount of the latter is 
calculated by weighing the wool before and after the test ; 
and its heating value by burning it, and analysing the 
gases of combustion generated. In trials made by Pro- 
fessor Lewicki for the Saxon Smoke Commission, in 1896, 
the soot was estimated from the quantity found in the 
gases of combustion when analysed. The weight in 
a given volume of gases gave the amount per unit 
weight of coal burnt; but great difficulty was found 
in these careful trials in collecting and weighing the 
soot. Professor Lewicki considers that, if the quantity 
of soot is known, the quantity of smoke given 
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| smoke of each varying intensity was observed from the 


chimney. 

Although he has had considerable experience, and has 
used all these different scales, the writer considers that 
ten shades are too many, three are too few. The 


| best scale to adopt, according to the view now held by 
| most of the authorities, seems to be one having five 
| shades. 


Such a scale is in use in Switzerland, namely : 
—(1) White transparent vapour. (2) Light brown 
smoke. (3) Brownish grey smoke. (4) Dense smoke. 
(5) Thick black smoke. In Germany also the five shade 
scale seems now to be generally preferred, and has been 
adopted in all later trials. All the above methods, how- 


| ever, of determining the different shades are empirical, 


with the exception of that proposed by Dr. Fritzsche, 
which depends on the weight of soot caught. In other 


| words, it is left to each observer to draw up his own 


scale, which may vary according to his sight and sense 


of colcu~. ; 

Ringelmann smoke 
scale.—The best smoke 
scale at present used is 
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RINGELMANN SMOKE DIAGRAMS 


off by the combustion of the coal may be approxi- 
mately determined, and he gives calculations based on 
this estimate in the original paper. In Minary’s process, 


used in Germany, the gases of combustion are drawn off 


from the chimney and passed through asbestos. The 





that proposed by M. 
Ringelmann, the details 
of which the writer has 
discussed with him. Pro- 
fessor Ringelmann’s plan 
is to represent the dif- 
ferent greys into which 
the shades of smoke are 
naturally divided by black 
cross lines on _ white 
paper. -Seen at a given 
distance from the obser- 
ver, these black and white 
diagrams show different 
shades of grey repre- 
senting the desired smoke 
tints. Variations in the 
shade can be obtained by 
varying the thickness of 
black lines or the size of 
the interstices of white 
left between them. A 
given cross line arrange- 
ment will represent one 
shade of grey when seen 
at a distance, say, of 
80ft. to 100ft. from the 


4'? Hour 


Dinner Hour 


6*" Hour 


, observer, while if the black lines be doubled in thickness 
'and the white intervals between them correspondingly 
| diminished by half, another and darker shade of grey will 


at the same distance be shown. These diagrams should 


| be hung up in such a way, and at such a distance from 


soot is deposited, dried in a current of air, and burnt, | the observer, that he can see both them and the top 
and the carbon-dioxide produced by its combustion is | of the chimney under inspection at the same moment, 
determined. The quantity of soot per cubic metre of the | and in the same line of sight. The advantages of such a 
gases of combustion is also measured. All these methods | standard method of comparison are great. Given the 
are complicated and require a laboratory ; but the degree | distances between the black lines, or their thickness, which 
of smoke may be estimated with tolerable accuracy from | constitute the shade of grey, anyone can draw the 
the composition of the gases, because the condensed | diagrams for himself. These diagrams have been printed 


tarry vapours and soot form their only visible part. 


and published in France and in the United States, and 


An ingenious method of determining smoke has been | are thus available for reference both here and abroad 
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The principles on which the Ringelmann smoke scales 
are designed are as follows :—- 

No. 0.—No smoke. All white. 

No. 1.—Light grey smoke. Black lines, 1 mm. thick, 
and white spaces of 9 mm. between, all crossed at right 
angles like a chessboard. 

No. 2.—Darker grey smoke. 
thick, 7°7 mm. apart. 

No. 3.—Very dark grey smoke. 
thick, 6°3 mm. apart. 

No. 4.—Black smoke. Black lines, 5'5 mm. thick, 
4°5 mm. apart. 

No. 5.—Very black smoke. All black. 

These diagrams are given in the writer's book, ‘‘ Heat 
Efficiency of Steam Boilers,” published by Messrs. 
Griffin, London. 

This is, in his opinion, the best smoke scale yet pro- 
duced, and it is already used to a considerable extent in 
France. To make the observations still more complete, 
a second observer, when the first is testing the smoke 
from a given chimney, should add particulars as to the 
time and method of stoking, especially if a factory or 
boiler chimney be under inspection. The data thus 
obtained should be plotted on paper on a time base. The 
observations should be taken every minute during a day 
of, say, eight hours, and thus the whole process is ex- 
hibited graphically. Such a diagram will be found in 
the work mentioned above. 


(To be continued.) 


Black lines, 2°3 mm. 


Black lines, 3'7 mm. 








THE KENTISH COALFIELDS. 


TREE hundred and fifty years ago those now charm- 
ingly rural and scenically picturesque counties of Sussex, 
Surrey, and Kent must have furnished examples of dis- 
tricts of considerable industrial vigour, inasmuch as they 
were the scene of by no means insignificant iron mining and 
smelting operations. Some idea of the extent of these 
undertakings may be gathered from the fact that in the 
twenty-seventh year of the reign of Queen Elizabeth, an 
Act was passed for the preservation of timber in Sussex, 
Surrey, and Kent ; which Act sets forth, “‘ that whereas 
by over-great negligence, a number of ironworks which 
have been, and yet are in the wealds of the counties of 
Sussex, Surrey, and Kent, it is thought that the great 
quantities of timber which hath been grown in those 
parts hath been greatly spoiled and wasted, and in a short 
time will be utterly consumed if some remedy be not 
provided ;” and the Act further enacts that those whose 
operations might tend to destroy the timber of the 
country, ‘shall continually furnish the same with a 
sufficient supply of wood standing and growing.” And 
now, from the activity of various enterprising adven- 
turers at the present time, it seems that before long this 
Act, if it has not been repealed, may again be called into 
requisition to protect the lovers of the beautiful in nature 
against the ruthless advances of those who work for their 
own, and, incidentally, the nation’s welfare; for there is 
not the slightest doubt about it, that remarkable energy 
is now being displayed in Kent, not alone in the prosecu- 
tion of the search for coal, but also in the actual opening 
up, and that on a large scale, of at least one colliery. 
This is all being done on serious business lines, as will be 
presently demonstrated ; and therefore, even presuming 
only a fair proportion of successes, it does not need the 
assistance of a too imaginative mind to conjure up acon- 
dition of things in the South of England such as existed 
in Queen Elizabeth's time. For with the advent of coal 
much more must necessarily follow. 

The search for mineral fuel in south-eastern England 
is no new idea, for as a matter of fact, many such 

‘researches have been made in the past, but with 
only very ephemeral and qualified success; the usual 
result being the finding of one or more of the seams of 
lignite encountered in the Wealden beds. An early 
example of this is due to the enterprise of the Rev. Giles 
Thornborough, who, 200 years ago, came across some 
stoney coal while grubbing up the root of an old oak in 
his garden near Guildford, by which, too, he was induced 
to conduct exploratory operations, and, record states, 
found many curious minerals, but after spending £400 
abandoned the work. Another example is furnished in 
1804, when the Wealden beds at Bexhill, which consist 
of series of sandstones, clays, and lignites, led to a shaft 
being sunk to a depth of 164ft., where two seams of 
lignite were encountered. These were promptly desig- 
nated coal; moreover, a reputed resembance to the coal 
measures was supported by the adoption of terms familiar 
in coalfields; but however praiseworthy the objects of 
the operators in this case were, theirenterprise was brought 
to an untimely end by the appearance of water, which 
drowned them out. 

Moreover, in addition to many attempts such as those 
mentioned, no end of speculations were promulgated in 
reference to the presence of coal somewhere or other in 
the districts in question; but these early speculations 
were mostly based on questionable geology until Mr. 
Godwin-Austin’s memorable paper presented to the 
Geological Society, and published in vol. xii. of the 
Quarterly Journal of that society forty-three years ago, 
set the matter on a definite scientific and logical basis. 
Since which date many and numerous have been the 
geologists of eminence on both sides of the English 
Channel, who have given the matter their attention ; not 
particularly in reference to the presence of coal in the 
underlying strata of the counties specified, but in 
reference to the greater geological problem of which the 
useful information in question forms a part, which from the 
purely geological point of view is a somewhat insignificant 
portion of the far greater area concerned in the scientific 
inquiry. 

The result of these systematised geological considera- 
tions and deliberations was that significant resemblances 
were recognised between the out-cropping coal measures 
and other formations exposed to view in South Wales, 





Somersetshire, in the north of France and south of 
Belgium, and in Westphalia. From these and other facts 
it has been concluded that at the period when coal was 
being deposited, the whole of the great area extendin 

west i east from Ireland to the Rhine Valley, an 

north and south from the Highlands of Scotland to 
Brittany, was continuous, and was covered more or less 
uniformly with the remains of the rank, luxuriant, marsh 

vegetation. Subsequently, it is supposed, great ear 

movements thrust these carboniferous deposits, as well 
as the older underlying strata, into great folds, and sub- 
jected them to various dislocations. Evidence of this is 
at hand in the Mendip Hills in Somersetshire, and in the 
Ardennes in Belgium; in both cases the palwozoic beds 
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@ Sites of borings old, new and projected 


are highly inclined as if tilted by some disturbing cause, | 
and that this took place in distant geological times is 
evident from the fact that in both cases newer geological | 
formations repose horizontally on the tilted paliozoic | 
rocks. The effect of such an upheaval on the coal | 
deposits would be to expose parts on the crests of the 
folds to atmospheric and other denuding agents, which | 
would destroy them, whilst the coal deposit in the} 
troughs of the folds would become covered and protected | 
by the detritus and remains constituting the newer | 
geological strata. Moreover, the dislocations, coupled with | 
subsequent upheavals, would break these covered coal 
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established a further fact in confirmation of the correct. 


| ing the fun 
| views expressed by geologists, and the sites of these valu. 


| The map also 
| whilst the subjoined sections will give some idea of the 
‘arrangement of rocks beneath the surface so far as 
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the works of the Sub-wealden Exploration Committee 
who, taking for the scene of their researches a spot wher, 
the lowest Wealden bed was at the surface, expended 
many thousands of pounds entirely in search of Sclentifj 
facts, andimportant information concerning the relation t 
the various geological formations near Battle, in eae 
was obtained. The matter would then undoubtedly ha . 
fallen through had it not been for the fact that, at the 
recommendation of Prof. Boyd Dawkins, Sir Edward 
Watkin was induced to have a boring made in search fo 
coal on the site of the suspended channel tunnel woke 
at Dover, one of the localities pronounced by Godwin, 
Austin as the probable position of one of the chain of 
hidden coal deposits. The boring was conducted under 
the direction of Mr. Brady, and its progress was followed 
with great interest. The beds passed through were 
found to be similar to those that had been encountered 
in a boring at Calais some 30 miles to the east of the 


| Dover boring, and ultimately at 1118ft. below high-water 
| mark coal measures were reached, soon to be followed 


by seams of coal, of which more later on. This, then, 
ness of Godwin-Austin’s apparently bold assertions made 
forty years before, but lone on true scientific principles 
and is one of those testimonies that from time to time 
are forthcoming in verifying the great value of true 
scientific investigation and reasoning. 

The discovery at Dover is, therefore, one fact more 
but still more are wanting further to substantiate 
Godwin-Austin’s views, and we are glad to be able to 
say that three efforts are being made at the instance of 


| the Kent Coal Exploration Company, Limited, the Kent 
| Collieries Corporation, Limited, and the Kent Coa} 
| Finance and Development Company, Limited. 


These 
pe iy | companies are either undertaking or supply. 

s for undertaking the further verification of the 
able exploratory operations are set forth in the map, Fig. 1. 
gives an indication of the surface geology, 


known at present. The sections—Figs. 2 and 3—are 
taken from Mr. Horace B. Woodward’s account of the 
middle and upper Oolitic rocks of England—Yorkshire 
excepted—published in vol. v. of the ‘“‘ Memoirs of the 
Geological Survey of the United Kingdom,” relating to 
the Jurassic rocks of Britain, published in 1895. 

Fig. 2 sets forth the conditions revealed from the 
observations made along the surface in the Sub-wealden 
and in the Chatham boring, and shows particularly the 
relation of the Wealden beds to the Cretaceous, and 
indicates the geological considerations that should precede 
any selection of a site for boring for coal. Tig. 3 sets 
forth the relative position of the superficial and under. 
lying strata in an east and west direction, as recognised 
by the geological survey four years ago. Both Figs. 2 
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deposits into disconnected patches, and place them at 
varying positions in relation to the surface during past and 
recent periods. Taking all these matters into considera- 
tion, it was asserted by geologists that great post- 
carboniferous folds existed, running from the south of 
Ireland to the Rhine Valley, and that the known coal- 
fields were portions of the disrupted and disjointed vast 
coal deposit that once covered the whole area. Further- 
more, that along the trough of that fold other similar 
disjointed coal deposits still existed, but covered up by 
newer deposits. As regards the North of France and 
Belgium these statements of the geologists were put to 
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and 3 are diagrammatic, but nevertheless show very 
much the state of our knowledge as concerns this portion 
of the Kent coal deposits, and show, too, that much 
interesting information will, without doubt, be gathered 
from the borings indicated in Fig. 1. It must always be 
remembered that a result negative as regards the finding 
of coal is, nevertheless, of great scientific interest, and 
also of economic significance in indicating the limits and 
position of the coalfield. So the results of the borings 
will be watched with considerable interest both in 
geological and industrial circles. However, at present 
many of the borings indicated have not been visited 














Streatham Chatham ; Dover 
@ Osfordian 8 Lower Greensand. 12 Eocene. 
3 Bathoman (Creat Oolite series) 7 Portlandian. Chalk 
2 Coel-measures 6 Kimeridgian 10 Upper Greensand 
4. Devonian. 6 Corellian 9 Gault. 


the test many years ago, with the result that a whole 
series of coal deposits were discovered, were opened up; 
and now constitute the famous range of successful 
collieries extending along the Franco-Belgian frontier. 
With regard to our own country, the proving of this 
interesting and important geological feature was left to 
take its chance, or until someone of sufficient wealth and 
public-spiritedness, or for other reasons, would take the 
matter in hand. Fortunately the search for water led 
to various deep borings being made at various places, 
and supplied the desired evidence as regards the strata 
underlying some parts related to the supposed line of the 
great folds, all of which tended to support the geologists’ 
views. of the matter, and at Burford, in Oxfordshire, coal 
measures were reached at adepth of 1184ft. Then came 





by us, and, therefore, the account of them and the 
deductions to be drawn therefrom will be reserved for @ 
future notice; but, in the meantime, the workings ab 
Dover have been visited under most advantageous 
auspices, for no sooner was the matter mooted to the 
energetic and genial managing director, Mr. G. P. Simp- 
son, than he not alone granted the necessary leave, but 
at once organised a personally-conducted party consisting 
mainly of mining engineers, so that not alone were the 
works inspected, but also various points were freely 
and openly discussed. , ' 

The Dover workings present a most striking scene 0 
activity, the small area of ground hemmed in by the 
great chalk cliffs on the one side and the sea on the other 
is literally crowded with buildings, head gear, and odds 
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and ends. It was intended to publish some views and a 

Jan of the workings, but the material has not been 
forthcoming from the authorities that be. 

The Dover workings, as has been already stated, are 
situated at the place where the boring disclosed coal mea- 
gures at a distance of 1118ft. below the surface. It maybe 
noted again that this spot was no mere haphazard selection ; 
it was, as has been stated, suggested by Godwin-Austin as 
a likely spot to find a coal deposit, and others since then 
have upheld this view. Moreover, it was in the west- 
ward extension of a line of successful borings across the 
Straits of Dover, and almost within sight of Calais, 
where carboniferous beds had been struck at a depth of 
1104ft. It is not surprising, therefore, that the boring 
already referred to was continued with vigour, with the 
result that now, at a depth of 2300ft., the boring is still in 
the coal measures, and twelve seams of coal have been 

assed through, of which six are between 2ft. and 
oft. gin. in thickness, whilst at a depth of 2177ft. 6in. 
there is a four-foot seam. The coal was reported on favour- 
ably by some experts, and was identified as belonging to 
«the valuable upper measures of Somersetshire and the 
important middle coal measures of Belgium.” This very 
satisfactory confirmation of the geologists’ predictions, 
and of the engineers’ and others’ anticipations, led to 
further consultations and computations, which in turn 
gave rise to the idea of establishing a colliery in Dover 
on the site of the borehole as soon as the question of 
mineral rights for a sufficient area had been satisfactorily 
arranged. This stage reached, it was decided to provide 
for a colliery capable of putting out 4000 tons a day, and 
to this end one shaft 17ft. inside diameter, and two shafts 
20ft. inside diameter, are being sunk side by side, with as 
great expedition as is consistent with safe and proper 
work. The operations are being conducted under the 
energetic supervision of Mr. G. P. Simpson for the Kent 
Collieries Corporation, under contract by the Phenix 
Contract and Development Syndicate, Messrs. Lake and 
Currie being the consulting engineers to the syndicate, 
and Mr. Alexander Reid their engineer-in-charge. 

The sinking is kept about the same depth in all three 
shafts, and is done by hand drilling with holes about 6ft. 
deep, gelignite being the explosive used, a boring being 
kept at least 15ft. ahead of the sinking. The shafts are 
lined with brick in the usual way, ordinary bricks set in 
Portland cement bein pense se ; 24 million bricks have 
already been used. Moreover, tubbing is resorted to 
where desirable, whilst for drainage purposes connecting 
tunnels have been driven from shaft to shaft 300ft. down, 
and similar tunnels will connect the shafts at lower levels; 
but ultimately the middle, or No.2 shaft, will have the 
main pit work. Considerable quantities of water have 
been encountered during the sinking, especially in the 
Hastings beds, which, being accompanied by sand and 
silt, gave much trouble. It is, however, now over- 
come in shaft No. 2, but will, no doubt, serve as a 
warning in the case of future operations. Locked coil 
wire rope is used for the winding during sinking, and the 
moving platform is used as a shaft cover. The lighting 
is by electricity furnished by a dynamo giving 200 
ampéres at 100 volts, made by the Electric Construction 
Company of Wolverhampton, and driven by an engine 
by Marshall of Gainsborough. Bonneted Maesant lamps 
are kept lighted at the bottom of the shaft to indicate the 
condition of the atmosphere, and the ventilation is by 
Schiele fans. King and Humble’s detaching hooks are 
used. Shaft No.1, the most westerly, also known as 
Brady's shaft, is down 520ft. in the troublesome beds, 
and operations have been temporally arrested until 
drainage facilities are ready in shaft No. 2. The winding 
engine at this shaft consists of a South-Eastern main-line 
locomotive, jacked up and geared by means of a pinion, 
which replaces one driving- wheel, 1 to 5 to a 9ft. drum. 

Shaft No. 2, also known as Simpson Shaft, is down 
550ft., is on Kimmeridgian at the bottom, which forms 
good solid ground. There is, however, much water— 
1000 gallons a minute--presumably coming mainly from 
Brady Shaft; this water is dealt with by various pumps, 
one, a differential pump by Joseph Evans and Son, of 
Wolverhampton, being conspicuous. This is slung in 
the shaft by 1{in. chain; the larger ram is l4in., the 
small one 10in. The pump is single-acting on the suction 


and double-acting on the delivery ; but, nevertheless, the 


men were working in two or more feet of water. A pair 
of 2lin. compound engines and a 9ft. drum serve for 
winding in this shaft. 

Shaft No. 3, sunk with the original bore-hole as a 
centre, is down 450ft., and also makes plenty of water, 
of which the temperature is 75 deg. This is dealt with 
both by winding and pumping. For the latter purpose, 
pulsometers deliver from the bottom toa lodgment, whence 
it is lifted by Tangye pumps. The winding here is done 
by a pair of coupled 26in. engines, with a 14ft. drum 


arranged for double water barrels, which are intended to 


deal with all water during sinking. 

In all, there are six Evans pumps, four Tangyes, one 
duplex Worthington ram pump, and six pulsometers 
employed, and there is stored at surface two pairs of 


.triple-expansion Worthington pumps, made by Simpson, 
.0f Pimlico, each to deliver 60,000 gallons against 600ft. 


head, at which depth they will be introduced, the pumps 
ns placed between the shafts and the pitwork in Shaft 
DB 


The equipment further includes timber head gear in 
use during sinking, to be replaced by permanent steel 
head gear, also repairing shops and smithy and store- 
houses, in one of which much of the old boring tackle is to 
be seen. Steam at 120 lb. is supplied by ten 80ft. by Sft. 
Lancashire boilers, with feed-water heaters, supplied by 
Davey Brothers, Limited. And a fine piece of pre- 
cautionary work has been effected along the sea front in 
the form of a concrete retaining wall, protected by groynes. 
The wall rises from rock level 26ft., and is 9ft. thick, and 
is surmounted by a further 6ft. of wall 6ft. thick; this 

eing calculated as sufficient to prevent excursions of the 
shafts and incursions of the sea. 
The work gives employment to 140 men; of these the 








sinkers are skilled men from the North of England ; they 
work throughout the twenty-four hours in eight-hour 
shifts, with light shifts once a week. Enough has now 
been said to indicate that these works are being conducted 
at Dover seriously, and if the equipment and methods 
savour rather of the curious than of the pertinent, it is 
attributable to the fact that the whole idea is to get good 
wae shafts to the coal as quickly as possible, hence any 
available appliances have been pressed into use to 
avoid delay. Moreover, with them serious difficulties 
have been surmounted, and the work is progressing con- 
tinuously, so that it is expected that in a year or so the 
coal will be reached; and although there has been much 
said about the impossibility of profitably working seams 
2ft. thick at a depth of 2000ft. that are inclined, and, 
moreover, extend under the sea, it may be replied that 
all these conditions have been successfully combated in 
many coal mines in this country, for there are mines 
working under the sea, and, in fact, there are men who 
claim as a F -san advantage that there are no restric- 
tions as to damage to the surface under those circum- 
stances. There are coal mines successfully work- 
ing at depths below 2000ft., and on seams 2ft. 
thick, and at a much greater dip than those at 
Dover. Then again, any question of temperature 
at that depth can be met by adequate ventilation by any 
of the many well-known ventilating machines; the 
current can even be cooled if necessary. The only 
absolutely necessary factor to ensure profitable success 
is that the coal must be of good—yes, excellent quality ; 
given that, and the mining engineer will supply the 
means for winning it from 2ft. seams at a depth of 
2000ft., even if it is under the sea, and put it on the 
market at a profit. But at Dover several seams have 
been encountered, and it seems highly improbable that 
some at least should not turn out to be of good quality ; 
for this reason very considerable interest is attached to 
the exploratory workings now being conducted, which, 
too, will be noticed in a future issue, as these, whether 
they reach coal or not, will enlarge our knowledge 
concerning the extent and character of the Dover 
coalfield. 

Furthermore, whether these pioneers in this field make 
large or small fortunes, the scientific world will be glad 
to hear of them reaping a merited reward for the useful 
work they have done towards the advancement of 
science, whilst thus boldly following and supporting 
financially her dictates. 








INDIAN RAILWAY EXTENSION. 





WHATEVER arguments may be advanced from the 
point of view of the Indian taxpayer, against some 
of the lines projected and carried through by the 
Railway Department of the Government of India, it 
cannot be urged against the Department that it 
neglects those undertakings which are designed to open 
up the country, and to develop its commercial 
resources, or that it gives undue prominence to military 
projects which are not regarded as essential for 
the safeguarding of the border. It is argued that the 
money expended on the one class of line is excessive— 
that undertakings of urgent necessity which would become 
productive and profitable from the very day of opening 
have been shelved, and the money applied to the con- 
struction of others which the exigencies of border war- 
fare do not always call for, which are provided in view of 
contingencies of a most remote character, and which can- 
not become self-supporting for a very long series of years. 
We are not concerned here either to impugn or to 
justify the action of the Government in this matter of 
unneeded military lines, though were it made abundantly 
clear that superfluous lines were being added, to the 
neglect of commercial schemes of undoubted necessity, we 
should raise our voice in unqualified protest. It does 
not appear, however, that this egregious line of policy 
has been pursued in any degree sufficiently marked to 
call for remonstrance, and it is certain thatthe authorities 
are fully alive to their responsibilities in the matter of 
the commercial lines. India is a country of vast extent, 
with a population capable under proper direction and 
with fair encouragement of rising to better things—aiding 
enormously in the development of its resources, agricul- 
tural and mineral, and of reciprocally taking more manu- 
factured goods from Europe as a result of the increased 
wealth per capita which must be produced. One of 
the principal modes of accomplishing this must be the 
provision of more railway track, so that rich localities at 
present debarred by inadequate, slow, and costly means 
of communication may be rendered readily accessible to 
the outer world. Private enterprise has awakened again 
of late years to the value of Indian railways as an invest- 
ment, and we may hope that in the near future English 
capital will continue to be invested in railway works of 
acknowledged necessity and more than fair promise. 
But the task of opening up the interior must still devolve 
in large measure upon the Government, if only in the 
way of guarantees. The annual sum of money at its 
disposal is, of course, limited, India not being at the 
present time sufficiently wealthy to be equal to inordinate 
drains upon its revenue ; butit may be allowed that, as a 
general rule, the amount available is employed to some 
advantage. Certainly the mileage added year by year is 
very considerable, and is larger than in many countries of 
much greater individual wealth. It has been found neces- 
sary to curtail somewhat the Government expenditure on 
railway projects. The old triennial programme, which 
came to a termination on March 31st, provided originally 
for an annual expenditure of close upon 100,000,000 rupees. 
This was generally considered excessive, and anyway, the 
famine, the frontier war, and the engineering strike in 
England, combined to: cause some modification. The 
first made it necessary to divert railway appropriations 
to other channels; the second made it necessary to ve 
prominence to lines of. first importance strategically ; 





and the third led to the temporary abandonment of not 
a few projects by reason of the impossibility of obtaining 
the requisite material from home. The average for the 
three years works out at 85,000,000 rupees per annum. 
The new programme, which covers the period to March, 
1902, is to be on a smaller scale—60,000,000 rupees, with 
20,000,000 rupees more for the current year in the way of 
extraordinary disbursements to make gocd some of the 
shortcomings cf 1898 9, and especially the failure to 
receive the supplies of rolling stock, &c., on order. The 
annual total, we take it, is not fixed as an absolute maxi- 
mum, and it may be assumed, therefore, that should the 
state of trade continue good and the disposable revenue 
show an appreciable accession, the railway programme 
will be extended and the provision of some more lines 
assured in addition to those immediately contem- 
plated. While it would be unwise to attempt too 
ambitious a programme, it would be rank folly to curtail 
the movement if the state of the country should not 
warrant that step. 

Sir Arthur Trevor’s memorandum, published as one of 
the supplements to the Budget, shows that during the 
past twelve months the length of new line opened for 
traffic in India was 1451 miles, bringing the aggregate in 
operation to 21,200 miles. For a country boasting of 
1,560,000 square miles, and something like 300,000,000 
inhabitants, this is not much; but, on the other hand, 
the increase is large, relatively to other countries which 
might be named, and it compares with 828 miles for 
1897-8, and 706 miles for 1896-7. The length of track 
sanctioned is 26,035 miles, including 540 miles added last 
year ; so that at the present time there are 4835 miles of 
railway up and down the country under construction or 
passed for construction, and only awaiting the necessary 
funds to be carried out. As a fact, about two-thirds of 
the whole are being pressed towards completion, and it is 
anticipated that between now and the end of March 
next 1570 more miles will be working and earning money, 
thus bringing the aggregate in sight to 22,770 miles. Of 
last year’s new track 924 miles are of standard gauge, 
the more noteworthy projects including Sini.Kolaghat 
and RiesspeenCelhek extensions of the Bengal- 
Nagpur system (324 miles); an addition of 256 miles on 
the southern section of the East Coast Railway; and 
the Rai Bareli-Benares extension of 138 miles on the 
Oudh and Rohilkhund system. The length of metre 
gauge line opened was 400 miles, of which 245 miles are 
credited to the Bengal and North-Western; and the 
length of smaller gauges, 127 miles. The current year’s 
looked-for contribution of 1570 miles includes 656 miles 
of standard gauge, 724 miles metre, and 190 miles narrow. 
The Rai Bareli-Benares line completes the new alterna- 
tive broad-gauge route between Benares and Lucknow, 
considerably shortening the distance between these two 
cities. The section of the Bezwada-Madras line, from 
Bezwada to Nellore and on to Gudur, is another interest- 
ing addition. The piece of line between Nellore and 
Gudur is now part of the South Indian Railway, but it 
has been altered to 5ft. din. gauge, and its construction 
adds another 179 miles of railway to the broad-gauge 
system which will eventually link Calcutta with Madras. 
The Metapollium-Coonoor hill rack-railway is also ready, 
and is deserving of notice. It has a 1 in 12} grade, is 
17 miles in length, and will probably be extended to 
Oatacamund before long. This line is the first rack- 
railway laid in India, if we except a short trial piece 
made in the Bolan some years ago, and afterwards 
dismantled. The interest principally centres in the 
possibility of keeping a rack-line, which in its nature 
requires something like perfection in the permanent way, 
for proper working during the heavy monsoon weather 
prevailing on the west coast. Much of the work in hand 
now will form useful links in that chain of railway com- 
munication which is ultimately to embrac2 the whole of 
India. In the matter of construction through the agency 
of main line companies, it is to be noted that the East 
Indian Railway will continue work on the Moghal-Sarai- 
Gya extension and the Dehri-Daltonganj line, and that 
in 1900-1 the company will begin the Shikohabad-Furak- 
habad branch, which is to cost Rs. 4,500,000, spread 
over three years. In Southern India the Madura-Pambau, 
the Tinnevelly-Tinlon—British section—which will cost 
respectively Rs. 4,600,000 and Rs. 2,500,000, will be pro- 
ceeded with at once. The Native States’ section of the 
latter line—58 miles long— will cost over Rs. 7,600,000; 
but this expenditure does not fall within the Government 
programme. Lines under construction which come 
against the capital account of companies include the big 
extensions of the Bengal-Nagpur system. Among the 
new projects of the company are the Midnapur-Jherria 
extension—122 miles—calculated to cost Rs. 100,000 a 
mile, and the Gondia Satpura Rs. 8,100,000. The former 
will be begun in 1900 with an allotment of Rs. 6,000,000, 
and the latter in 1901 with a small allotment. The 
Assam-Bengal line will continue to absorb large sums of 
money for some years to come. Its total approximate 
cost is Rs. 108,600,000, of which Rs. 80,000,000 have 
been already spent. The allotment for the next financial 
year is Rs. 8,000,000, but thereafter only Rs. 5,000,000 
per annum will be assigned to it until it is finished. 
Among lines to be built by State agency from Imperial 
funds are the Nowshera-Dargai—2ft. 6in.—line, 40 
miles in length, and the Mari-Attock strategical line, 
broad gauge, which last is so near completion that only 
Rs. 250,000 more have to be spent upon it. It has been 
a costly work, as though only 87 miles long, the total 
expenditure upon it is nearly Rs. 15,450,000. The bridge 
over the Indus at Kotri is also approaching completion ; 
its total cost will be something over Rs. 3,100,000. The 
Tapti Valley undertaking makes headway, and this year 
the 121 miles between Vyara and Amalner are to be 
completed. 

Altogether the evidences of recent progress are real. 
They might have been still more marked but for the 
difficulty of obtaining supplies during some portion of 
the twelvemonths by the engineers’ strike. The earnings 
should show a substantial improvement on the figures of 
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1897-8, for though that year saw the military operations 
on the north-western frontier, and an enormous traffic on 
the North-Western State Railway, it also saw the earth- 
quake which damaged four big systems ; and the country 
was only recovering from the effects of the famine in one 
part and the plague in another. During this last year 
India has shown again how marvellously rapid is her 
power of recuperation from the ills with which a 
malignant fate too often afflicts her, and the effects will 
naturally be reflected not only in the railway revenues, 
but in the greater purchasing power of the community. 
In the Budget debate before the Legislative Council, the 
question of the improvement of the material conditions 
of the Indian railways was raised by the Maharaja of 
Dhurbhunga, whose strictures were well seconded by 
other members. On the leading systems matters are not 
altogether bad, but it cannot be claimed that they are 
commendable; and taking the country as a whole, the 
accommodation for passengers and the provision of con- 
veniences of one sort and another, are sadly to seek. The 
time seems to be ripe for the making of a serious attempt 
to grapple with these and other urgent questions. It 
would be easy to fill space in this paper with the 
grievances that call for remedy; but there are three 
at least—a more frequent service, the reduction of fares, 
and the construction of narrow-gauge lines in rural 
districts—that might well be taken in hand, not without 
advantage to the Government, the country, and the 
companies. It is to be feared, however, that the hide- 
bound traditions of the railway department are against 
the adoption of any drastic remedies. 








LITERATURE. 

The London Water Supply. By ARTHUR SHADWELL, M.A., 
M.B. Oxon., Member of the Royal College of Physicians. 
London : Longmans, Green, and Co. 1899. 

A WELL-WRITTEN book, though in places the language is, 

to say the least of it, colloquial. Still this does not 


detract from the value of the work; indeed, we may say | gr 


that it enhances it, for the attention is held all through 
to the end. In short, the book is readable, interesting, 
and opportune. Moreover, it is masterly for its impar- 
tiality. It is aclear statement of facts, set forward in 
admirable order by an unbiased mind, and compiled 
evidently with signal care and no small amount of labour. 
Add to this the facts that we have not been able to detect 
any serious error, and that a deep knowledge of the im- 
mediate subject in hand—as well as the subject of water 
supply in general—is displayed throughout. Whether 
or not the conclusions arrived at form the correct solu- 
tion of London’s difficulty—if such it may be called—we 
can cordially commend this book to all, and especially to 
those most interested—the users of London water. In 
doing this we cannot do better than repeat the author’s 
words as they appear in his preface. . . . “‘ It—the book 
—is an attempt to give the general reader a broad and 
comprehensive grasp of the London water question, 
which can only be properly understood in the light of its 
history, so as to enable him to judge the true bearing of 
the present situation and the various points at issue.” 
After an interesting description of the origin of the 
Water Companies, and of the growth and improvement 
of supply, the author discusses the question of the 
existing state of affairs, and points to the great purity of 
the water, and tells us that for upwards of thirty years no 
sickness whatever has been traced to the London water, 
which is certainly a record of which London may be 
proud. In comparison with other large towns this is 
brought out most forcibly. Even Glasgow and Birming- 
ham have to yield first place as regards organic carbon 
and organic nitrogen ; in fact, again to use the author’s 
words, “‘The Londoner may go to bed at home in full 
confidence that he could hardly find a town in the country 
so free from the dangers of the tap.’”’ The much- 
discussed question of cost to consumers is dealt with in 
an’ extremely lucid manner, and also the popular fallacy 
that the Londoner pays more than the inhabitants of other 
towns. As a fact, the houses of small rental pay less 
than the average, and it is only when the rateable value 
exceeds £100 that London is more expensive—as an 
average—than the provinces. The average of the 
charges made by the eight London Companies for 
a house of £100 rateable value is £5 13s. 8d., whereas 
the average payment in thirteen of the largest English 
towns is £5 10s. 2d., no very great difference. In fact, 
the poor man in London now pays less for his water than 
does the poor man in the country. In two instances, we 
are told—those of the East London and Southwark and 
Vauxhall Company—the poorer classes are actually sup- 
plied at a loss, which is made good by higher charges on 
the more heavily-rated houses. ‘Under a municipal 
authority,” says the author, ‘“ the rates would necessarily 
be equalised, and the poor would have to forego the 
advantage which they now enjoy.” This fact, which is 
studiously kept out of sight by Progressive politicians, is 
worth the attention of the poorer classes, in whose 
interest municipalisation is ostensibly advocated. Taken 
in short, and considering every circumstance, there is 
only one town which in fairness can be said to have a 
better all round supply than London, and that is Brighton. 
“The Future Supply and the Balfour Commission ” forms 
the heading of aninstructive chapter. Here the findings 
of the Committee and the evidence of the Water Com- 
panies are dissected side by side with actual facts. 
Honesty in recording and drawing inferences is a great 
art to possess, and the author has it in large measure. 
An estimate which has proved itself wrong is certain to 
catch his eye and meet his criticism. So it is with the 
estimates of their requirements as stated before the 
Commission. The discrepancies are larger with some 
companies than with others, and an explanation 
of this has been found in the fact that it is just those 
companies, whose estimates were below what has turned 
out to be the actual amount used, which had up to 





then only a small experience of constant supply, but have 
since then largely adopted it. ‘‘ Consumption,’’ we are 
told, ‘* under the constant supply depends more upon the 
prevention or non-prevention of waste than upon any- 
thing else; and it was here that the companies were 
mainly mistaken.’’ In the author’s opinion, the water 
authority ought to be able to insist on the use of 
standard fittings, in order successfully to deal with the 
evil of excessive consumption; and the law ought 
to be brought to bear on casesof wanton nuisance and care- 
lessness. The whole history of the water supply of East 
London is gone into in a most minute fashion. Mr. Shad- 
well spares not where condemnation is necessary. The 
London County Council’s action in constantly obstructing 
all efforts of the company to improve its position are, 
perhaps, better set out and more severely commented 
upon than we have elsewhere seen them. We much 
regret that space does not permit of our entering more 
into detail on this most important subject. We must, 
however, content ourselves by drawing attention to this 
account of the scandalous efforts of this municipal body 
wilfully to lessen the value of an enterprise, the directors 
of which have all along been anxious to put themselves 
in a position to carry out their statutory obligations. 

As to public control, the author gives us a dated 
history of the whole movement, having compiled a 
systematic record of the whole of the leading features 
of its progress. ‘The first definite and decided pro- 
nouncement on the subject,” he says, ‘‘ appears to be 
the recommendation by the Duke of Richmond’s Com- 
mission, which was appointed in 1867.” Thenceforward 
the movement gathered strength year by year until it 
attained to its present proportions. It is needless for us 
to follow the author through all the intricacies of this 
portion of his subject. Suffice it to say that it is dealt 
with by him with the same spirit of fairness and 
impartiality which characterises the whole of his work. 

In a chapter entitled ‘‘The Consumer between Two 
Stools,” the author still further discusses the action of 
the London County Council with regard to the Water 
Companies. This body, he says, has changed its 
ound over and over again; sometimes its opposition 
has been based upon the ground that the companies had 
no need to extend, sometimes because they had not 
extended. ‘In short,” he says, “‘the present purveyors 
of water, who are still the only authorised purveyors, 
are never to do anything. Any reasons, however con- 
tradictory, are good enough to urge in order to checkmate 
them. At one time it is that they need not do anything, 
at another the exact opposite; the very need is urged as 
a reason.” 

After discussing ‘‘ 1898, and the present situation,” in 
the course of which the Welsh schemes of the London 
County Council are considered in detail, the author goes 
on to make what he terms ‘a suggestion.” He shows 
conclusively, by extracts from the petitions laid before 
Lord Llandaff's Commission, that of practically all the 
authorities and County Councils round London, “ not a 
single authority will consent to come under the wing” 
of the London County Council, and Leyton alone agrees 
to take water in bulk. ‘‘ The plain truth is,” we read, 
“that they distrust the London County Council out and 
out.” The “suggestion” put forward is that con- 
trol should be extended in at least two directions:— 
(1) The sources of supply; and (2) the treatment of 
water before delivery. The Government, the author 
thinks, should be able to intervene, if necessary, for the 
protection of surrounding districts. Then, too, he thinks, 
that the Government should be permitted to sanction or 
direct the “abstraction of emergency water from the 
Thames for the benefit of any particular district, and, 
generally, have power in directing the interchange of 
supplies.” Further, he considers, “that the Govern- 
ment should direct recourse to new sources, as by the 
abandonment of wells, for instance.” It is also suggested 
that there should be uniform regulations with respect to 
subsidence, storage, the formation and extent of filter- 
beds, and the rate of filtration. In short, that there 
should be an amalgamation of the companies, with 
Government control of the sources and treatment of 
water. 

At the end of the subject matter of the book comes a 
chronological table of events in the history of the London 
water supply. This contains every event of importance 
which has occurred, and forms a useful adjunct; and 
there is, in addition, an appendix which contains the 
Report of Lord Balfour’s Commission ; the Local Govern- 
ment Board Report on the 1895 Failure in East London ; 
the Engineer’s Report to the Local Government Board on 
Available Sources of Supply; Sir Benjamin Baker’s and 
Mr. G. F. Deacon’s Report on the Water Supply of 
London ; the Metropolis Water Act, 1852; the Metro- 
polis Water Act, 1871; and the Waterworks Clauses Act, 
1847. In fact, the book is an exceptionally complete 
work on the subject of the water supply of London, and 
it has given us the greatest pleasure to read it. 


A Manual of Locomotive Engineering. By WittiaM Frank 
PrEttTIGREW, M. Inst. C.E. With a section on American 
and Continental Engines. By AtBert F. RAVENSHEAR, 
B.Sc. London; Charles Griffin and Co. 1899. 


[CONCLUDING NOTICE. | 


Iv Chapter XI. there is a good set of detail drawings, 
which in most cases only need to be dimensioned in order 
to be of real service to designers, as the standard British 
link motion varies but little. The use of two brackets— 
page 172—is now common for inside cylinders. Smith’s 
piston valves, in use on many railways, receive notice 
here. While on the subject of valves, the one shown on 
the plan in Plate I. would rather puzzle the student, as, 
owing to misplaced section tinting, no exhaust could 
take place. 

In the succeeding chapter on frames, a few words are 
needed concerning the distance apart of the frames and 
centre lines of cylinders and journals, pointing out their 
influence on one another, and on the length of journals, 





crank pins, and width of crank webs. The methods of 
allowing space for the clearance of bogie and radial 
wheels might have been mentioned, and a paragraph 
with sketches of the various steel and iron castings— 
—motion plates, drag boxes, &c.—which go to make y 
a complete frame added. P 

In Chapter XIII. we come to that which, at the pre. 
sent time, is the question of the day in the locomotive 
world. Everyone—engineer and the irrepressible amateur 
alike—is advocating a larger boiler with more heatin 
surface and a larger grate area—a most essential point 
But with the increase of the size of the fire-box comes 
a grave disadvantage in the form of the greater expense 
in upkeep, sometimes out of all proportion to the in. 
crease in steam-producing power. Mr. Pettigrew hints 
at this trouble almost as soon as the chapter opens 
when he mentions that either new half or complete 
tube-plates are required with some engines at least once 
every two years; he remarks on one cause of thie 
namely, the crowding in of many tubes. F 

We fancy that an inadvertent slip has been made on 
page 200 in substituting the word “basic” for “ acid,” 
as we do not know that there are any works in this 
country at which basic boiler plates are produced, 
The specification for boiler plates contains two 
clauses rather out of date, i.e, the 2ft. square 
sample for test and the proviso that all boiler plate ingots 
must be hammered, as at this time there is only one 
works at which cogging is not the method in use. We 
would have welcomed in this chapter some more infor. 
mation from the practical experience of the author as to 
the manner in which failure takes place in modern loco- 
motive fire-boxes, and gives them a shorter life than 
formerly, as such information might point out the lines 
on which further improvement should proceed. The 
copper is, of course, a handy scapegoat; but it must be 
working under much more unfavourable conditions than 
hitherto, with the larger boxes, higher pressures and 
temperatures, and consequently more severe racking 
stresses. 

On page 212 the author speaks as though advocating 
the abandonment of palm stays from barrel to fire-box 
tube plate; we feel sure that a longer trial would con- 
vince him of their usefulness, owing to the bulging of 
the large unsupported area below the tubes which takes 
place without these stays. 

While on the subject of fire-box stays, the author 
might have advised beginners and others as to the 
intelligent arrangement of these. In the steel fire-box 
shown in Fig. 159 this point seems to have been well 
kept in mind. The hydraulic testing regulations give an 
idea of the care taken of locomotive boilers on the rail- 
ways of this country, hence their immunity from serious 
mishaps. 

Washout holes and doors might have received con- 
sideration, especially as regards their position; we 
notice also no reference to foundation rings, and the 
arrangement of riveting at that part. Most of the 
diagrams in this chapter are useful, but we might have 
been treated to a better type of Belpaire fire-box than 
Fig. 155, as there is undoubtedly a movement in favour 
of direct staying for fire-box tops in this country—vide 
Great Central Railway, and Lancashire and Yorkshire 
Railway locomotives in THE Enatneer, March 17th, 1899. 

The next chapter, on smoke-box and fire-box fittings, 
is sketchy, and would have been much the better of a 
few detail drawings of ordinary parts; no mention what- 
ever is made of the various types of spark arresters. 

In connection with boiler mountings, the self-closing 
water-gauge valves are noted, but protectors are un- 
noticed ; these are now fitted on most recent engines, 
and are very useful, preventing the broken glass from 
flying about. We have had practical evidence of their 
utility on the London and South-Western Railway. The 
excellent set of regulator drawings might have been com- 
pleted by the addition of the ordinary standard slide 
valve regulator to a similar scale. While on this subject, 
it may be noted that most engineers prefer an excentric 
to a crank for working the double-seat valve, as obviating. 
the tendency it has to close itself when the engine is run- 
ning with a small regulator opening. The rule for safety 
valves is surely of little use, as it does not compare with 
practice ; the pith of the whole matter is given by mens 
tioning the usual sizes. The portion on injectors is well 
up to date, but a general arrangement of the intricate 
exhaust injector and pipes would have been more instruc- 
tive than the now well-known steam sanding gear. A 
few hints re arrangement of pipes and rods might have 
been given to junior draughtsmen. The chapter dealing 
with tenders is good ; the drawings of London, Chatham, 
and Dover Railway and Lancashire and Yorkshire Rail- 
way tenders are clear and well dimensioned, enabling: 
anyone to obtain a size at a glance. A few paragraphs 
dealing with tanks—tender and side—would be of use, 
giving the usual dimensions and methods of riveting and. 
jointing the plates. 

Brake gear and brakes are dealt with in the next 
chapter. The letterpress and diagrams—many of which 
we recognise as old friends—would enable anyone to get 
a fair idea of the construction of the two great continuous 
systems—vacuum and Westinghouse ; but we miss more: 
practical hints as to the sizes of levers and pins, as there 
is such a noticeable difference in the weights of brake 
riggings of equal power but of different designs. A small 
point—one not always sufficiently attended to—is to so 
design the shape of the brake blocks that they may wear 
out evenly and completely before reaching the scrap 
heap. 

The subject of lubrication is well covered, the sketches 
being such as will enable the various lubricators to be 
clearly understood; but why are we treated to such 
galaxy of perfectly simple and similar oil-boxes as on 
pages 282 and 283? We notice no reference here or 
elsewhere as to the method of insertion of white anti- 
friction metal, or to the position and sizes of oil grooves: 
in the various parts. . 

With Chapter XVIII. may be said to end the portion 
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t the work concerning the designer, or locomotive 
jraughtsman ; following this is the interesting paper read 
pefore the Institution of Civil Engineers by Messrs. Adams 
and Pettigrew, on the trials of London an South-Western 
Railway express locomotives ; this gives all the principal 
ggures obtained from a series of trials on a locomotive of 
the type shown in Plate I., when running express trains. 
Practical figures of this sort, and those in Mr. W. M. 
gmith’s paper before Mechanical Engineers, are not 

obtainable, especially by the outside world, and 
both interesting and valuable. The sections on 
American and continental locomotives have been carefully 
written, and are sufficient to give anyone wishing a 

neral outline of the practice in these countries a fairly 
comprehensive idea of it. ; é ; 
The last chapter deals with the routine of running and 
repair work ; the whole being ended by a complete 
specification—such as would be issued to firms tendering 
— of the type of locomotive shown in Plate I. The large 
tables at the end—although a trifle unwieldy—are of 
reat service, as by running the eye along any one line 
of figures, the sizes of that part in different designs are 
readily seen and compared. ' 

The book is well got up and printed, and the illustra- 
tions numerous and good, except in cases such as Figs. 7 
and 24. There are, vantage a number of small 
errors, both in the letterpress and figures, which appear 
to have escaped the eye of the proof-reader; these we 
hope to see corrected in the next edition. Perhaps it 
may be thought that we have criticised too freely, but 
this is merely evidence of the fact that the book appears 
likely to remain for many years the standard work for 
those wishing to learn design. 
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SHORT NOTICE. 


The Slide-valve Simply Explained: An Elementary Treatise for 
the Use of Engineering Students. By William J. Tennant, A.M.I. 
Mech. E, Fully illustrated with original diagrams and drawings. 
London: Dawbarn and Ward, Limited. Price 6d. net.—A little 
book which can be confidently recommended to those who need a 
simple but complete exposition of the functions of the slide valve. 
The chapters originally appeared in the Model Engineer. 
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rington Bolton. First Supplement. City of Washington: Pub- 
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Office. 1898. 

The Cupola Furnace: A Practical Treatise on the Construction 
and Management of Foundry Cupolas. a Edward Kirk. Illus- 
trated by 78 engravings. Philadelphia: Henry Carey Baird and 
(>, London: E. and F, N, Spon, Limited. 1899. Price 143, 

Boilers and Furnaces considered in their relation to Steam En- 
gineering. By William M. Barr. With upwards of 450 engravings 
of boilers and furnace details, from drawings executed expressly 
for this work. Covent-garden, London: J. B, Lippincott Co. 1899. 

Steam Boiler Practice in its Relation to Fuels and their Com- 
bustion, and the Economic Results obtained with various Methods 
and Devices. By Walter B. Snow, 8.B. First edition. First 
thousand. New York: John Wiley and Sons, London: Chap- 
man and Hall, Limited. 1899. Price 3 dols. 

A Russian Province of the North. By Alexander Platonovich 
Engelhardt. Translated from the Russian by Henry Cooke. With 
illustrations after photographs by Messrs. Loitzinger, of Archangel, 
and Engineer Podgaetski, and three maps. Westminster, London: 
Archibald Constable and Co, 1899, Price 18s, 

London Water Supply: Being a Compendium of the History, Law, 
and Transactions retateng to the Metropolitan Water Companies 
from earliest times to the present day. Collected and collated by 
H, C, Richards, Q.C., M.P., and W. H. C. Payne, L.C.C, Second 
edition, Edited by J. P. H. Soper, B.A., LL.B., of Lincoln’s-inn, 
Barrister-at-Law. London: P. 8, King and Son. 1899, Price 
6s, net. 

Steinbruchindustrie und Steinbruchgeologie: Technische Geologie 
nebst praktischen Winken fiir die Verwertung von (resteinen unter 
eingehenser Beriicksichtigung der Steinindustrie des Kinigreich s 
Sachsen, de. de. Von Dr. O. Herrmann, Mit 6 Tafeln nach 
photographischen aufoahmen des Verfassers und 17 Textfiguren. 
ae Verlag von Gebriider Borntraegor. 1899. Price 11 marks 
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Tue AMerican Liner Parts.—As most of our readers will now 
be aware, the liner Paris went ashore early last Sunday morning, 
near the Manacles, within sight of the place where the Mohegan met 
her fate. Fortunately the terrible experience of this latter vessel was 
hot repeated, the Paris still remaining above water, though tightly 
stranded on the rocks, no lives being lost. She started on her way 
from Southampton to New York at noon on Saturday, and proceeded 
vid Cherbourg, which port was left at 6 p.m. the same evening. 
At1a.m. on Sunday morning, ‘‘ Land ahead !” was heard from 
the look-out, and though every effort was made to avert a cata- 
strophe, the liner grounded on the rocks about 200 yards from the 
shore, and remained firmly fixed. It was within an hour of high 
tide when the accident occurred, which, of course, adds difficulty 
to the process of releasing her, though we hope that this may be 
successfully completed. ‘The divers sent down to inspect the 
damaged hull report that No, 5 hold has been badly pierced by the 
rocks, while the first four holds are leaking. Powerful umps and 
tugs belonging to the Liverpool Salvage Association Kees been 
requisitioned, these have already mastered the water, and it is hoped 
that the ship may be floated. Indeed, we are told that the officers 
are confident that if their plans are adopted the vessel can be saved. 
It is most satisfactory to note the promptitude which characterised 
the action of the naval authorities at Devonport. As soon as ever 
the news was received that a catastrophe had occurred, the gun- 
boat Antelope was at once despatched to the scene ; indeed, she 
was clear of the Sound within an hour after the message had come 
. Mount Wise, An hour later the destroyer Thrasher was on 

er way to the Manacles, and a little later on the gunboat Renard 
Was sent to help the other two vessels. Tugs were got under steam, 
and in fact everything was done to foresee and provide for every 
pa . As to the reason for the accident, we can at present 
Fp no adequate explanation. The accounts are too conflicting 
: enable us to form any reliable judgment as to the cause of the 
er being so much out of her course. On the one hand we are 

ne that there was no fog, only a driving rain ; while on the 
other we hear that it was very misty, Some time before the 
— the liner passed a pilot boat, which showed a flash light, 
alte € coast smack fired a rocket, which caused the steamer to 
pod her course. Had she not done so, she must inevitably have 
pr ered the same fate as the Mohegan. Several unsuccessful 

‘orts have already been made to tow her off, but it is hoped that 
is 1s may be accomplished on Friday, when the top of spring tides 

reached, should she not have been got off before then. 





EXPRESS BOILERS IN WAR VESSELS. 


In the series of articles on ‘“‘The Naval Boiler of the 
Future,” which has recently appeared in our pages, it 
will be remembered that we stated at the outset that 
any consideration of the merits or demerits of the 
express boiler was beyond the scope of the series. Our 
reasons for making this statement and adopting this 
course are very easily explained. It has come to be 
understood that there are two types of water-tube boilers 
suitable for use in the Navy, each of which has its own 
oe sphere of action. The first of these is the large 
slightly inclined tube boiler, intended for use in battle- 
ships and cruisers ; a type in which lightness is sacrificed 
in order to secure durability anda large margin of strength, 
and one in which great quantities of steam can be made 
without much forcing of the fires. The other is the 
express boiler—a name which we first gave it, and which 
has now been adopted all over the world—in which 
durability has been sacrificed to lightness; a boiler 
specially constructed to stand extreme forcing of the 
fires, and to produce large quantities of steam in the 
smallest voniite space. The difference between the two 
types is very sharply marked, and seeing that there is no 
possibility of the express boiler—using the word in the strict 
sense—becoming the naval boiler of the future for large 
ships, we did not consider itasin any way coming within the 
range of our articles. There remains to be considered, 
however, the prospects of a type of boiler which may be 
regarded as intermediate between the two. On the 
one hand, while it closely resembles the express boiler 
in certain respects, in others there are really radical 
differences ; and, on the other hand, while apparently 
competent to do all that boilers of the Belleville and 
Niclausse type can accomplish, the tubes are not very 
large, nor are they nearly horizontal. It will be remem- 
bered that several months ago we said that the Mumford 
boilers of H.M.S. Salamander presented many features 
in common with the normal type of marine boiler; as, 
for example, the arrangement for giving the hot gases a 
long run between the tubes, the facilities provided for 
making repairs, &c. From all that we can hear, the 
boilers of the Salamander have been quite successful ; 
some trouble was caused by the salting up solid of a few 
tubes, due to the usual cause in our warships—the leak- 
ing of a condenser. But this does not in any way count, 
and since the tubes were replaced there has been no 
further trouble. Interesting as this experiment has been, 
it is small when compared with what has been done in 
foreign navies, more particularly the Dutch, within the 
last two years. The facts are so important and sugges- 
tive that we make no apology for placing them at some 
length before our readers. 

So far as the express boiler of the Thornycroft, 
Yarrow, or Normand types—that is to say, boilers 
with very steeply inclined or nearly vertical tubes—is 
concerned, it is clear that they labour under certain 
disadvantages. In the first place, in a sense they are 
too small for their work and have to be forced; and in 
the second, the tubes, &c., are too thin in order that the 
whole structure may be light. But it is obvious that a 
boiler which, having little or no margin for corrosion, or, 
indeed, anything else, is fairly durable; and which when 
forced to the last extremity makes fairly dry steam, and 
is reasonably cconomical, ought to do very much better 
in every way if the working conditions were modified. A 
boiler which works well with an air pressure equal to 4in. 
of water, and a fuel consumption of 70 lb. to 90 lb. of 
coal eer square foot of grate per hour, ought to be really 
excellent when the rate of combustion is about one-half 
that just named, and so on in other respects. 

We have not at present before us any information as 
to what is being effected with other boilers of the express 
type, but our attention has been called to what is being 
done by Elswick, and we find that a large cruiser has 
been fitted for a foreign Government wholly with 
modified Yarrow boilers. We were aware that some 
time ago the Dutch cruiser Friesland was fitted with 
eight Yarrow boilers and two ordinary return-tube 
Scotch boilers. Indeed, it will be remembered that we 
illustrated the arrangement of these boilers in our im- 
pression for April 3rd, 1896. Since that date, however, a 
number of warships have been fitted with Yarrow boilers 
exclusively. The following table will show that the 
adoption of this type of boiler has been very thorough, 
the horse-power being much larger than tha‘ required 
for torpedo vessels of any class :— 

List of Dutch Naval Vessels fitted with Yarrow Boilers, 








Vessel. Where built. LHP. 
Cruisers— 
Holland ... Amsterdam ... 10,000 
Friesland Rotterdam ... 10,000 
TE i ec ee 10,000 
Utrecht ... ++) .. Amsterdam... 10,000 
Gelderland... > Building... Rotterdam ... 10,000 
Noord Brabant J ... Flushing 10,000 
Battleships— 
Se OOOO 55. (ass: Save. 'one: 2080-000 6,000 
Designed but not named yet nor completed... 6,000 
Torpedo Boats— 
Ardjoeno 1,000 
Building 1,000 
Total I.H.P. 75,000 


The Don Carlos, built at Elswick, is of still greater 
power; she is a Portuguese cruiser of 4350 tons, and 
will have twelve Yarrow boilers, indicating 12,700-horse 
power. Elswick is also building two Norwegian iron- 
clads of 3850 tons and 4500 tons each with the same type 
of boiler. 

The essential difference between these boilers and the 
ordinary express boiler is that, whereas the tubes of the 
latter are only lin. in diameter, the tubes of the former are 
1}in. diameter, and very considerably thicker. All the parts 
are made stronger and larger, and with less regard to saving 
weight. Mr. Yarrow allows in torpedo destroyers two 
square feet of heating surface per indicated horse-power. 
In the cruisers and warships 2°5 square feet are allowed, 


and whereas 2sin. or 3in. of water represent an ordinary 
air pressure for forced draught in some vessels with 
express boilers, about lin. to 1-5in. of water suffices 
in the large ships. 

The dimensions of the boilers fitted in the large class of 
destroyers, vessels of 300 tons displacement, are, of course, 
much greater than those of the boilers putin torpedo boats. 
In order to give our readers a fair idea of what the big 
Yarrow boiler is like, we reproduce on another page a photo- 
graph showing the boilers standing on the quay, intended for 
a Japanese destroyer. These four boilers give 6500-horse 
power with 1}in. of air pressure in the stokeholds. The 
total weight of the installation, including water and boiler 
mountings, but exclusive of funnels, is only 72 tons; that 
is to say, 25 lb. per indicated horse-power. Comparing 
this with the Belleville boilers of H.M.S. Diadem, we find 
that these last weigh 97 lb. per indicated horse-power, 
thirty of the boilers giving 17,262-horse power; that is 
to say, the horse-power of each boiler is a little over 
575 horses, while the power of each Yarrow boiler is 
about 1600 horses. It is quite evident that we have here 
a very large margin on which to play, so thai the thick- 
ness of the tubes might, if necessary, be largely increased, 
and still the weight would be much below that of any 
of the horizontal tube boilers. This question of thickness 
is of far more importance than appears at first sight. If 
corrosion takes place, especially in the form of pitting, 
then a thick tube will last much longer than a thin one. 
The thick tube, too, is much less likely to bend or to 
burst. And so it becomes very difficult to assign any valid 
reason for not using boilers of the modified express type 
instead of those of Belleville or Niclausse, so far as safety 
and durability are concerned. 

It only remains now to see how far boilers such as 
those in the Dutch navy compare with those in our own 
ships in the matter of economy of fuel. We have found 
it very difficult to obtain actual facts. But as far as we 
can learn, the machinery of the destroyers supplied by 
Messrs. Yarrow and Co. develops 1-horse power for 
1‘9 lb. of coal per hour, when working at maximum power. 
A great deal, of course, depends on the conditions, and 
in some cases the consumption rises to as much as 2°4 |b. 
per indicated horse-power per hour. In any case, this 
consumption, considering the trying character of the con- 
ditions under which the work is done, compares very 
favourably with that of other marine engines. It is te 
be expected that in cruisers where the firing is more 
moderate and all the conditions more satisfactory, better 
results would be obtained. For the following figures the 
Dutch authorities are responsible :— 


Results of Trials of Dutch Cruiser Friesland, 
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Much more might, of course, be written on this subject, 
but we think that enough has been said. We have no 
doubt that it will be news to a great many of our readers 
that boilers of the Yarrow type should have been so fully 
adopted by the Dutch Government, and by a firm so 
important as that of Elswick. Russia, too, is, we under- 
stand, adopting the Yarrow boiler on a great scale. Itis, 
we think, no small satisfaction that’ an English engineer 
should have demonstrated that we need not go to France 
or the United States for a good water-tube boiler. 








THE WATER-TUBE BOILER IN PASSENGER 
STEAMERS. 


Ix our issue of June 10th of Jast year we noted the first 
case of the water-tube type of boiler having been passed by 
the Board of Trade for service in a purely passenger-carrying 
steamer plying for hire in British waters, the vessel to which 
they were supplied being the Meg Merrilees, belonging to the 
Caledonian Steam Packet Company, engaged in passenger 
traffic on the Clyde, the special type of steam generator fitted 
on board of her being the Haythorn water-tube boiler. This 
vessel has, we believe, since her official trial in May, 1898, 
been engaged in daily service, and given the greatest satis- 
faction. 

We have now the pleasure to record the successful appli- 
cation of the same kind of boilers to one of our popular 
South of England pleasure steamers, the Lorna Doone, a 
vessel which the Southampton and Isle of Wight Royal Mail 
Steam Packet Company, by its enterprise, added by purchase 
last summer to its existing fleet. To keep abreast of the 
requirements of the special public for whom it caters, this 
company some months ago decided ~-to make extensive im- 
provements in the vessel, in order to add to the popularity 
she had already gained. 

Before noting these improvements we may briefly state 
that the Lorna Doone is a steel paddle-steamer, built in 1891 
by Messrs. Napier, Shanks, and Bell, and engined by Messrs. 
D. Rowan and Son, both of Glasgow, and was originally con- 
structed for a Bristol firm. Her principal dimensions are :— 
Length, 220ft. 5in.; moulded breadth, 26ft.; and depth under 
main deck, 9ft. 2in.; her gross tonnage being 427 tons. Her 
engines are of the ordinary two-cylinder inclined compound 
type, of 248 nominal horse-power, having cylinders 32in. and 
62in. diameter, with a piston stroke of 5ft. Steam was 
supplied to these engines by two of the old type of navy 
boilers, which, together with her paddle engines, were at the 
time of her purchase by her present owners in a very bad 
state of repair, so much so that after her last season’s 
service was ended, the owning company’s consulting engineer, 
Mr. C. W. Murray, M.I.N.A., was requested to prepare plans 





and specifications for extensive and radical improvements in 
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her, the most important of which—in addition to a thorough | 
overhaul of her engines, and the supply of a new high-pressure | 
cylinder and piston-rods, and the effective repair of the | 
engine framing, the engines being taken out of the ship for | 
this purpose, and re-erected on shore—was the having her old | 
boilers replaced with new ones of the water-tube type—a | 


departure which was decidedly novel to local experience— 
together with all the accessories necessary for their proper 
working and maintenance in sea-going order. 

To effect the alterations to be made, upon the advice of 


Mr. C. W. Murray, the Haythorn Boiler Syndicate, of | 
Glasgow, were commissioned to supply an installation of | 
three of their patent water-tube boilers, the designed ship and | 


engine repairs being entrusted to J. Samuel White and Co., 
Limited, of Cowes, Isle of Wight. 

The improved type of Haythorn boilers fitted in the Lorna 
Doone being the primary object of our notice, they having 
been proved to be specially adapted for marine work, and 
possessing advantages not found in some of the large tubs 
types of boilers, we give in Figs. 1, 2,3, page 518, views of those 
fitted in the Lorna Doone, which show the latest improve- 
ments made in them since the date of those previously referred 
to, and in Figs. 5 and 6a plan and elevation of their 
arrangement in the vessel, together with that of the acces- 
sories necessary for their proper working. The radical im- 
provement in the boiler itself is the addition of a second 
combustion cham- 
ber, just below the 
main body of the 
water tubes, which 
practically utilises a 
large proportion of 
the heat of the 
effluent gases from 
the furnace before 
they reach the base 
ofthe chimney. As 
the boilers in other 
respects do not differ 
materially from the 
illustration given in 
our issue of August 
16th, 1895, we sup- 
ply the following par- 
ticulars in reference 
to the number and 
size of parts con- 
tained in each of the 
three fitted in the 
Lorna Doone. 

Each boiler con- 
tains twenty-four 
tubes in its width, 
and is fifteen tubes 
high, the diameter 


- . 
Moore, the contractors’ overseer engineer, the new boilers 


steamed very freely, an ample supply of steam being 
at command, and the pressure thoroughly under control. 
The combustion, which could be witnessed through the sight- 
holes provided in the casing of the boilers, appeared perfect, 
and there was an entire absence of flaming in the funnels, 
| of which the vessel has two, as shown in Fig. 6, and no 
sparks were visible or cinders seen on deck. The engines 
worked very smoothly, making about forty-five revolu- 
| tions, started and reversed most easily, and there was 
an entire absence of vibration. Two of the boilers, it 
may be noted, are placed forward, and one boiler aft, the 
outside size of the funnels being ths same for appear- 
ance only. An ingenious speed indicator invented by Mr. 
| W. D. Kilroy was used throughout the trials. The instru- 
ment in the main consists of two engine counters, one above 
the other, which are so arranged that while one is in gear 
and concealed by a shutter, the other is stationary and 
visible, showing the number of revolutions actually made by 
the engine during the previous minute. At the end of a 
minute the numbers visible go to z2ro. Then the shutter 
conceals this counter, at the same time putting it into gear 
' and putting out of gear the second counter, whose numbers 
are then visible. This goes on continuously from minute to 
| minute. The timing of these actions is done by a clock with 
electrical contacts and connections—a triple wire—to each 
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total heating sur- wren 
face of 2400 square 
feet in each boiler, 
which has a grate 
surface of 42-4 
square feet, the ratio of heating to grate surface being thus 
56°6to1. Eachelement without water in it weighs 14 cwt., 
and the water in one boiler 2-8 tons, the total weight of a 
boiler with its contained water being 21-5 tons. Each boiler 


is made for and worked at a steam pressure of 160 1b. per | 


square inch, reduced at the engines to 110 lb. 
The accessories provided and fitted on board the vessel for 


the proper working of her boilers, which are supplied entirely | 


with fresh water, comprise a new evaporator of 10 tons capa- 
city and a fead-water heater, both of Messrs. Caird and 
Raynor’s make, a Rankin’s fresh-water filter with double 
filtration, and three fresh-water tanks of 6 tons capacity. 

The heating surface in the naw boilers is about double that 
in the boilers they displace, and the fire-grate is considerably 
in>reased in area. By the addition of the second combustion 
chamber, the possibility of cinders or soot particles finding 
their way to the funnel, and from thence falling on deck, has 
b2en eliminated, much to the pleasure of excursionists in 
their outings. 

While her machinery was undergoing repairs at Messrs. 
White’s works and shipyard, the bottom of the Lorna Doone 
was considerably strengthened, with a view to reducing 
the vibration previously experienced. With reference to 
the interior of the vessel, other than the machinery space, the 
saloon has been charmingly decorated in white and gold, the 
upholstery has been renewed, and the electric light installa- 
tion extended; new lavatories of the most modern type 
replace the old ones, and in addition to these noticeable im- 


provements there are others which make the vessel worthy 


of praise. 

On Wednesday week last, May 20th, the Lorna Doone, 
having returned to Southampton in a finished state, went 
for a trial trip, not as a test of her machinery or speed, but 
43 an opportunity for about forty interested guests, at the 


invitation of J. Samuel White and Co., Limited, of Cowes, the | 
contractors for the alterations to the vessel, to judge for | 


themselves her capabilities, and note the many improve- 


Figs. 5 and 6—ARRANGEMENT OF BOILERS, P.S. LORNA DOONE 


instrument, one clock and battery being capable of actuat- 
ing any number of instruments electrically connected to it. 

Of the company present on the trial trip, the Isle of Wight 
Steam Packet Company was represented by Messrs. Lomer, 
Burnett, Phippard, White, Murray, and Brown, the chair- 
man, secretary, deputy-chairman, director, consulting en- 
gineer, and marine superintendent respectively; the con- 
tractors’ company by Mr. Leigh White, Mr. E. C. Carnt, and 
Mr. Farquhar; the Haythorn Boiler Syndicate by Mr. Inglis, 
director, and Mr. Stuart, manager and secretary. Among the 
visitors were Mr. Whiting, of tho Constructive Department 
of the Admiralty; Mr. Munro, of the Scottish Boiler Insurance 
Association; together with representatives of Lloyd’s and the 
Board of Trade, and the superintendent engineers of the 
large shipping companies of the port. An excellent luncheon 
was served on board shortly after 1 p.m., followed by a few 
congratulatory speeches, and the vessel returned to South- 
ampton about half-past four, the sea having been compara- 
tively smooth, and the trip one that could hardly have passed 
off more pleasantly, the day’s proceedings leaving but one 
impression on those who had participated in them, viz., that 
the residents of, and visitors to Southampton had in the 
Lorna Doone one of the bast and most comfortable saloon 
passenger steamers in the South of England at their dis- 
posal for business or pleasure. 








In the manufacture of the United States magazine rifle, 


| the material for the barrels goes into the Government factories in 
| the shape of round steel bars 1‘15in. diameter. Th ificati 





e sp 3 
call for a simple carbon steel with an elastic limit of from 70,000 lb. 
to 75,000 Ib., an ultimate tenacity of from 100,000 lb. to 120,000 Ib. ; 
an elongation of from 15 to 20 per cent.; and a contraction of 
from 35 to 45 per cent. The analysis of the steel must show 
about 0°50 of carbon, 0°80 to 1°00 of manganese, 0°10 to 0°18 of 
silicon, not above 0°08 of sulphur or 0°06 of phosphorus, and no 
nickel, Every barrel is tested to a pressure of 70,0001b. per 
square inch in the cartridge chamber, and ten or more lots made 


LETTERS TO THE EDITOR. 


(We do not hold ne: bn tong for the opinions of our 





THE FERRANTI VALVE GEAR, 


Sin,—The lengths to which some designers will goin their anxiaty to 
produce something new in steam engines are rather astonishing t 
say the least of them, and the Ferranti valve gear illustrate “4 
your last issue is an example of more than usual interest jn this 
respect. - 

A cursory examination of the illustrations and description q 
not at once render apparent the intentions with which the arra, 
ment was produced, but it may be safely concluded the new Pa ‘ 
is intended to overcome some defects of older arrangements coe 
the directions in which; it differs from these older arrangements 
will form a fairly correct indication of the presumably defective 
points aimed at. Although not at all novel, there are two points 
about the gear that are not often found in practice, viz., the gear 
shaft runs at half the speed of the crank shaft, and the admission 
valves are moved from their middle position in opposite directions 
alternately to admit steam to their respective ends of the cylinder 
With these two facts in view, an examination of the levers by which 
the admission valves are moved shows that for alternate admis. 
sions at either end the amount of port opening will be very unequal 
owing to the excentrics acting alternately at the outer and inner 
ends of the forks, and that practically only 90 deg. of the 
excentric’s movement are available in either direction to perform the 
operation of working off<the clearance and lap, giving lead and 
port opening and finally bringing the disengaging contact centrally 
over the governor wedge. e result is that a range of trip under 
control of the governor of only one-third of the stroke is obtained 
from which it must be concluded apparently that it was not 
intended to make any improvement in the distribution, especially 
as the original single wrist plate Corliss gear gives a constant open. 
ing, and an equal range of trip. 

{t may be that in the speed at which the engines run—150 reyo. 
lutions per minute—a clue to the intention of this arrangement 
may be found. _It is well enough known that at this speed a trip 
gear without an intercalated wrist plate requires such an amount 
of clearance that the coming together of the trip edges produces 
a disagreeable noise from the fact that contact is made at some 
considerable velocity. It is also well known that attempts to run 
with an amount of clearance which at 80 revolutions per minute 
would give a quiet and satisfactory engagement would at 150 
revolutions per minute result more or less often in missing the 
trip edges. To obviate thiz it has been proposed, notably by the 
late Mr. Inglis, to operate trip gears at half, and even at one-third, 
the speed of the crank shaft. This same idea may account for 
the fact that the gear under discussion runs at half the speed of 
the crank shaft, but unfortunately the nature of its construction is 
against it. The fact that about 90 deg. only of the excentric’s motion 
is available for the operations mentioned above is sufficient to 
demonstrate this. A movement of 90 deg. at half the speed is, of 
course, equivalent to 180 deg. at the same speed as the crank shaft, 
and 180 deg. is the angle utilised in an ordinary trip gear, the 
other 180 deg., with the exception of an angle equal to the amount 
of the clearances, being entirely useless so far as the admission 
valve at any one end is concerned. From this it is not difficult to 
conclude that the new gear is unlikely to be in any way less noisy 
than an ordinary gear, in fact the proportion that the useful 

riod of the excentric’s motion bears to the useless at once shows 
that the velocity of contact must be considerabl2, and with the 
usual result. he only direction in which this gear can be made 
to appear to justify itself is in the clearance angle, but as this is 
inseparable from the unfortunate velocity of contact above 
mentioned, any slight increase of immunity from missing is scarcely 
worth having when the original single wrist tage Corliss gear for a 
given amount of clearance will give twice the amount of time or 
clearance angle for engagement that ordinary non-wrist plate gears 
give. Nothing can justify the non-use of a wrist plate for high. 
speed trip gears. 

206, Gorton-lane, Gorton, Manchester, 

May 16th, 


Jas, DuNvor, 


THE TRANSFER OF HEAT. 


Sin,—My friend Mr. Stromeyer has kindly referred me to 
experiments made by Mr. Hagemann, the results of which he gave 
in a paper at the Institute of Civil Engineers. The paper also 
gives curves showing the effect of the velocity of the water through 
the tube in increasing the quantity of heat transmitted to the 
water. Mr. Hagemann, however, does not take the limiting cases. 
There are some other points on which | am now engaged, and | 
trust they will instruct us as to the effects of the velocity of water 
through the tubes of actual water-tube boilers. : 

One result of Mr. Hagemann’s experiments is to me very inter- 
esting, as it, without his seeking to do so, gives an additional blow 
to the theory that water develops new heat-absorbing properties 
at the boiling point. Mr. Hagemann shows in a curve what takes 
place when water boils under different conditions. He keeps the 
boiling point constant, and then varies the difference of tempera- 
ature on the two sides of the tube. He finds that the maximum 
transmission of heat takes place per degree of difference of 
temperature when the difference of temperature on each side of 
the tube is 15 deg. But after that it falls away very rapidly. At 
50 deg. difference the rate per degree of difference is only half 
what it is when the speed is a little over 5ft. por second. As it 
stands it shows that the water in no case develops more heat- 
absorbing properties at the boiling point. : 

A point has been raised by Mr. Richmond, of Messrs. J. and (. 
Weir. Mr. Richmond implies that he admits the increased 
velocity theory as the cause of the higher efficiency produced by 
the live steam feed heater. But he thinks with Professor 
Elliott that were this connected to a Thornycroft water-tube 
boiler no advantage would be shown, since no better circulation 
could be obtained. The question to me is this: Is the maximum 
point of circulation reached in the Thornycroft boiler ! May there 
not be other causes which prevent an increased economy by means 
of the feed heater not being so pronounced in a case like this ‘ 

Experimental Dapartment, Geo, HALLIDAY. 

Institute of Marine Engineers, May 6th. 


THE LIQUID AIR PROBLEM. 


Str,—You have devoted a large amount of space to the liquid 
air problem lately, and it is evident that many confused ideas 
exist as to the thermodynamics of the subject. In your last issue 
—on page 470—there appears an illustration of Dr. Hampson’s 
self-intensive liquefier—which would be more —_— understood 
by ao readers if it had not been printed upside own—and an 
explanatory article purporting to give the laws upon which its 
action is based. Professor Linde, in your issue of November 13th, 
1896, put forward the same reference to Thomson and Joule, as 

iving the cooling effect produced by jet expansion by the 
ormula :— 

273\2 
d = 0276 (m, - ps) (7 
where p, is the initial pressure in atmospheres, p the final a 
that 





ments made in her by her owners. Shortly after | 
| 


11 a.m. the vessel—having previously adjusted her com- f h et 1 bi 7 
passes, and returned to the Royal Pier at Southampton | 100.000 Ib pot ea ape ete ao ee — new : 
embarked her company, and proceeded on a run as far | stand the ‘higher pressure, which is ovat ne ik canta aie as 


and T the initial Vr oye in degrees Centigrade (abso 
Now, it is doubtful if Thomson and Joule ever supposed tha 
this formula would apply through a very wide range of conditions, 


and it is now quite certain that it does not apply to the conditions 
n’s machine 





a3 the Needles, retracing her course as far as Cowes Harbour . ir-li ing j 

: : c » | great as the service pressure of 38,0001b. It is proposed after | of an air-liquefying jet. Take the case of Ham 
— _ Pee to land some of her guests, and finally | faly Ist next, says the Scientific American, to raise the serv.ce | worked for four and a-half minutes with air at 150 atmospheres. 
eturned to Southampion. ressure to 44,000 lb., with a resultant velocity of 2200ft. in place of According to his statement the liquefaction then begins, “ pl 


fore the exhaust air leaves the jet at a temperature 


During the trip, the engines being in charge of Mr. | b00Ft. per second, 
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. solute), and would therefore be capable of cool- 
80 7 pon — ), compressed air down to 91 deg. Cent. 
ing 
(absolute) effect according to the formula would then be 
The or50 x 9 or 372°6 deg. Cent., which would be sufficient to 
) 278 x oni than 150 per cent. of the air discharged. How is it 
jiquefy iv 3 or 5 per cent. is actually liquefied! Mr. ‘I'ripler’s 
that only produced by three gallons” is sufficiently ridiculous, 


ten Jlons P so ’ : n 
i of Thomson and Joules’ data is quite as absurd. 
but this straining Epcar C. THrupe. 


May. ’ Sth. . - rn 
Hampson’s drawing shows a horizontal apparatus. Tho 
[Dr. of reference were put by him on the proof of the engraving, 
they read for a horizontal apparatus. Consequently our 
an 


a graving is not upside down.—Eb. E.]. 





If | write again, as courtesy perhaps requires, to answer 
er’s last question, I must at the same time correct some 
his letter of the 17 th inst. which silence might seem to 
sanction. Mr. Fisher asks whether ‘‘Joule’s effect” plays any 
part in the working of my apparatus. The question is unneces- 
par’ ’eince in the third paragraph of my first letter, replying to his 
‘ + inquiries, 1 devoted thirty-four lines to a translation into 
” nee-primer language of the explanation of the alleged 
= steries of ‘‘ Joule’s effect ” as playing a most important part in 
Y apparatus, to which the discussion of this ‘‘ effect ” was specially 
tibected in Mr. Fisher's first letter. — 

Mr. Fisher says, ‘‘ 1 gather from his last letter that the Joule 

fect plays no part whatever in the working of his system.” My 
inst letter was the one which appeared on the 12th inst., and it 
contains nothing from which any one is entitled to gather such an 
; st opinion. 

incor third paragraph Mr, Fisher says, ‘‘ Hence, the tempera- 
ture of a gas after ‘ free ’ expansion is the same as it was before. 
That is what Joule says.” In the fourth paragraph, ‘‘ Joule found 
that if the gas passed through a porous plug, after the operation 
was over the gas was not as hot as it was before ; there wasa 
slight but quite measurable fall in temperature, This is known as 
Joule’s effect.” Which of these mutually contradictory views does 
Mr. Fisher expect us to hold? Or must we hold them both at the 
same time, as he apparently does, and believes that Joule did ! 
If Mr. Fisher wishes to get clear ideas on the subject he must 
decide in favour of one only of two opposite statements, and must 
give Joule credit for having done so too. He has raised the point 
before, and I have given him in the last paragraph but one of my 
letter of the 28th of April the correct explanation, 

In his fourth paragraph Mr. Fisher says, *‘It is obvious that if 
we pass the gas once cooled this way by, say, 0°ldeg. Fab. 
through the porous plug a second time, it will be reduced in tem- 
perature 0:2 deg.” is is not obvious, since the circulation may 
be so arranged that between its first passage through the plug and 
its second, the gas may be heated 0°8 deg. Fah. in a compressor, 
so that it finishes its first circuit 0°7 deg. Fah. hotter than it began, 
and so on indefinitely, This is, in fact, how Mr. Fisher arranged 
the circulation in his attempt to devise a simple scheme for lique- 
fying air, and that is why he failed. In successful apparatus Dr. 
Linde and I have both taken care to arrange the circulation very 
differently. Mr. Fisher is quite in error in saying, after this futile 
suggestion, ‘‘ We have here the whole theory of the Linde machine.” 
In this machine, as in mine, the self-intensifying action is quite as 
important as the Joule effect, and cannot possibly be left out, as 
Mr. Fisher proposes, in describing ‘‘the whole theory” of its 
action. 

The answers to Mr. Fisher's questions and statements have become 
so largely a mere ee of, or reference to, what has not been 
sufficiently attended to before, that I think it is very unlikely to 
prove necessary for me to write again. 

34, Alfred-place, W.C., May 22nd. Ww. 


SIR,— 
Mr. Fish 
errors In 


HAMPSON, 


Sin,—Mr. Fisher, like everyone else, assumes that energy must 
be Jost in some way in the Linde and other liquid air machines, 
In point of fact, there is a gain represented by the liquid with- 
drawn from the apparatus, What really takes place is a redis- 
tribution of energy within the apparatus, All the heat is at one 
end, all the cold at the other. 

The first application of this principle was made by James Watt, 
when he kept his cylinder hot and his condenser cold. 

Dulwich, May 23rd, FT. 





A SCANDALOUS DOCUMENT. 


$ik,—I think attention ought to be called to the ‘Form of 
Tender, Contract, and Specification,” issued by the London County 
Council for the supply of a new fire-float required by the Metro- 
politan Fire Brigade. Many of your readers will remember the 
negotiations which took place last year between the Council and 
Messrs, Yarrow and Co, in connection with a contract for the 
supply of this vessel ; negotiations which came to no result in con- 
sequence of the extraordinary nature of the conditions which the 
Council desired at the last moment to import into the contract. 
So far from having learned wisdom from the snub it received on 
that occasion, the Council has now issued a form of tender which 
is the most extraordinary document of the kind that in the course 
of a prolonged business experience I have ever seen. 

(1) The persons tendering are to furnish their own designs and 
specification, which are to be the property of the Council in con- 
sideration of a payment of £20, a sum which barely represents the 
cost of the mechanical work involved, leaving nothing for the skill 
in designing the vessel in accerdance with the conditions imposed 
by the Council. On such easy terms are the brains of English 
engineers to be sucked, 

(2) The contractor has the sole responsibility throughout, but 
the chief officer of the Fire Brigade has power to alter or add to 
any part of the work at his pleasure ; he is to be allowed full 
right of entry into the contractor’s premises, he may test the mate- 
rial used in any way he likes at the contractor’s expense, and may 
reject anything of which he disapproves without appeal. In case 
of neglect to replace any material so rejected the chief officer 
may “enter upon, and hold possession of, and use the yard and 
premises of the contractor,” and use any or all of his machiner 
for so long as he may consider necessary, the contractor to pay all 
expenses so incurred, ‘‘the amount thereof to be certified by the 
chief officer, whose certificate shall be final”; and in case of a 
dispute arising upon any point whatever the chief officer is to be 
sole arbitrator between himself and the contractor under the 
Arbitration Act of 1889, Lest it should be thought I am exagge- 
rating, I append in full Clause 41 of the contract, termed with 
rare humour—considering that the chief officer is the only servant 
of the County Council 
“arbitration clause,” 

_ ‘Lastly, if any difference or dispute shall arise between the 
Council or any of its officers and the contractor, either with 
regard to the construction or effect of this contract, or the said 
qocation or drawings, or to the rights, duties, or liabilities of 

contractor or the Council under this contract, or to the due 
performance of this contract by the contractor, or as to any 
materials or workmanship, or to any matter or thing, or 
ee of difference whatsoever arising out of, or in, con- 
aoe of, or in relation to this contract or the execution 

ereof, directly or indirectly, the same shall be referred to the 
o_—_ and decision of the chief officer as sole arbitrator, whose 
ecision shall be final and conclusive between the parties, and the 
Provisions of the Arbitration Act, 1889, shall apply to any arbitra- 
tion under this clause,” 

Now, the chief officer, I have no doubt, is a very estimable 


gentleman ; but i ; in hi 
ten coaeel ut cught any man to be appointed sole judge in his 


rough whom a dispute could arise—the 





(3) The chief officer is to have the power of dismissing the con- 
tractor’s foreman employed on the work; but the contractor is 
not to have the power of discharging his own man without the 
consent of the chief officer. The said foreman is to obey all the 
orders the chief officer may give him, either personally or by his 
agent. Further, the chief officer is to be empowered to dismiss 
any person employed by the contractor to whom he may object, 

(4) The chief officer is to be allowed to suspend the execution of 
the work for any period he may choose “ without recompense, 
claim, or reward,” and at the contractor’s expense, for the neces- 
sary work to protect the ship during the time work is suspended. 

These are a very few only of the extraordinary conditions of the 
contract. There are twelve printed pages of them altogether, all 
alike unreasonable and unjust to the contractor, who is treated 
throughout as though he were a mere cheat and scoundrel, 
with not even the right to fair treatment such as the law would 
give to a habitual criminal on his arrest. There is throughout not 
a single stipulation in his interest, except that relating to the 
mere payment of the agreed price after the sible deduction of 
the formidable array of penalties to which he may easily render 
himself liable, and he has no legal means of obtaining this if the 
chief officer of the Fire Brigade objects ; there is not even the 
power of appeal to the Council itself. The chief officer has 
merely to withhold his written certificate, and under the terms of 
the contract no power on earth can make him grant it or give a 
reason for not granting it, and the contractor cannot obtain pay- 
ment without it. 

On the other hand, the supposed interests of the workmen em- 
oe are most carefully guarded, in the manner which has 

-ome familiar in all contracts drawn up by the Council, and of 
which nothing more need be said than that many of the stipula- 
tions are alike injurious to the Council, the contractor, and the 
workmen themselves. 

If the regulations above referred to were never likely to be 
acted upon they might pass as mere verbiage, but those who have 
done business with the London County Council know that, though 
it is possible everything in connection with a contract may go 
through without friction, a contractor can never rely upon this. 
The whole document is an indication of the feeling towards con- 
tractors which has been exhibited by the majority of the Council 
from its very formation. 

It is to be hoped that no Eaglish engineer will be so wanting in 
self-respect, or in appreciation of what is due to the industry he 
belongs to, as to enter into this contract. 


London, May 19th. ENGINEER. 





PERMITTED EXPLOSIVES. 


Sir,—This subject is referred to in your own correspondents 
‘* Notes from Lancashire” for Lancashire district in THE ENGINEER 
of the 20th inst.,in which Mr, W. J. Orsman states :—‘‘ Taking 
the nitrate of ammonium explosives, there had not been a single 
fatal accident in the whole of England owing to the explosion of 
coal gas or dust or both when using any of these explosives.” 

This statement is contrary to the facts, as four fatal explosions, 
with the loss of sixty-seven lives, are reported by H.M. Inspectors 
of Mines to bave been caused by shots charged with the nitrate of 
ammonium explosives—ammonite, roburite, and securite. These 
explosions occurred at the Hebburn, Thorncliffe, Ashton Moss, 
and Tylorstown Collieries, and the recorded facts leave no room 
for doubt that the explosives ignited the gas or coal dust. The 
capability of the nitrate of ammonium explosives to ignite gas or 
coal dust was further demonstrated by non-fatal explosions re- 
corded in the evidence of Mr. A. H. Stokes, H.M. Inspector of 
Mines, to the Royal Commission upon Explosives from Coal Dust, 
and in his annual reports. Mr, Stokes reported that in one colliery 
a charge of securite fired by electricity originated a large volume 
of flame, which burnt two men who were sheltering in supposed 
safety in a lateral roadway 45ft. from the shot ; and, in another 
mine, a charge of roburite ignited gas, set the roadway on fire, 
and the fire became so serious that the manager telegraphed to 
him for assistance. 

These facts indicate that nitrate of ammonium explosives have 
caused disastrous explosions in coal mines, The statements con- 
stantly repeated by Mr. Orsman that ammonite, roburite, securite, 
and their prototypes are flameless and safety explosives, have been 
therefore contradicted in mining experience, at a serious cost of 
human life and property. 

Mr. Orsman further stated that: ‘‘ The Government sanctioned 
certain permitted gunpowders which by some means or other had 
passed the official tests.” If Mr. Orsman suggests that the Govern- 
ment Testing Committee failed to impose an impartial test upon 
all explosives alike for admission to the permitted list, or to mete 
out equal treatment to each explosive, he should have the courage 
to say so, and not employ the language of innuendo. 

It is well known that the permitted gunpowders and the nitrate 
of ammonium explosives were subjected to identical tests by the 
Government Testing Committee ; that is to say, every explosive 
alike was fired in blown-out shots into a highly inflammable 
mixture of coal gas and air. The gunpowders—which are alto- 
gether superior in quality and different in composition to 
the old blasting powder—passed these tests, which, in the judg- 
ment of the Committee, embody conditions of greater danger than 
are found in coal mines. The Committee therefore licensed the 
Elephant, Argus, and Earthquake powders for use in dangerous 
mines, and placed them on the permitted list. 

Bristol, May 23rd, DonaLp M. D. Stuart. 


EVAPORATIVE CONDENSERS. 


Sir,—From his letter on the above subject in your last issue, Mr. 
Fraser does not appear to grasp one fact which your article made 
clear, namely, that in so far as the condensing action is truly 
‘* evaporative,” the conductivity of the air is not an important 
factor in the operation. Indeed, if the air were cooled to too great 
an extent it would not be able to take up the vapour produced by 
evaporation. 

As you quite correctly point out, the thinner the film of water 
the greater the evaporative effect. But we are not considering an 
apparatus for merely pe ae | water, but for condensing steam 
and maintaining a vacuum. The advantages of a thick film of 
water on the pipes are to be found in the steadying effect of the 
greater quantity of water. When the minimum quantity of water 
is used the vacuum is, if one may so describe it, in a state of un- 
stable equilibrium. The least change in the atmospheric conditions, 
or in the quantity of steam, immediately affects the vacuum. 

It is thus necessary to have a considerable quantity of circulating 
water in order to get the best effect. But the apparatus then 
becomes, not an evaporative condenser pure and simple, but an 
exposed surface condenser, the behaviour of which is explained in 
your article, The circulating water, which, as stated in Mr. 
Oldham’s paper, recently read before the Institution of Mechanical 
Engineers, sometimes amounts to as much as 15 1b. for every 
pound of steam condensed, has to be pumped to the top of the 
condenser. Thus, the difference in the power required for pump- 
ing the circulating water in evaporative condensers and cooling 
tower condensing plants respectively is not so considerable as 
Mr. Fraser would have us believe; while the advantages of the 
latter system in dealing separately with the very different tasks of 
producing and maintaining a vacuum, and of dissipating heat into 
the atmosphere, will be readily appreciated. 

One more word in reference to Mr. Fraser’s last paragraph. In 
the diagram which I showed during the discussion on Mr, Oldham’s 
paper, a type of cooling tower was illustrated, in which no more 
power is required than in an ordinary jet or surface condensing 

lant, supplied with circulating water from river or reservoir. 
umbers of these towers are working on the Continent, and several 
have been erected in this country by the Klein Engineering 





Company, Limited, and are doing excellent work. The evapora- 

tive condenser is by no means to be condemned absolutely ; and I 

for one shall be exceedingly glad if the efforts of Mr. Fraser, and 

other manufacturers of this apparatus, are successful in overcoming 

the difficulties which still seem to be attached to its use in this 

country. Henry B. SPENCER, 
Hampstead, May 24th, 





HIGH-PRESSURE CORNISH ENGINES. 


Sir,—I have read with much interest your article on the ‘‘ High- 
—— Cornish Engine,” recently erected and set to work at the 

asset mines, Cornwall. I think engineers should be grateful to 
Mr. Oats and his co-directors for the privilege of carrying out an 
experiment of so much importance. The economy obtained by 
the use of high-pressure steam in rotating engines has long since 
been demonstrated ; but so far as I am aware this is the first oppor- 
tunity an engineer has had of applying the principle to the Cornish 
pumping engine, and we await with interest accurate data of the 
performance of Mr, Davey’s engine. 

In the meantime I venture to lay a few facts before your 
readers in reference to the old-fashioned Cornish pumping engine. 
And first permit me to say that the Cornish pumping engines have 
recently been made for, and are working at, much higher pres- 
sures than 40]b. of steam, with extremely satisfactory results, as 
will presently be shown, 

I know it is the custom of modern engineers to doubt the authen- 
ticity of the various reports which have been published from time 
to time, especially as the wonderful results obtained date so far 
back as 1834. This scepticism is particularly manifested in the 
case of an official trial in 1835 of the celebrated 80in. engine at 
Fowey Consols, when a duty of 148°75 millions was obtained, and 
this, notwithstanding the fact that the report of this trial was 
signed by some of the most prominent, and presumably disin- 
terested men of that period. 

The following extracts from an old pocket-bock of mine may 
prove interesting. As well as I remember, I copied these from 
Lean’s, or similar, reports :-- 

1834, 80in. engine at Great Polgooth Mine, duty 96°9 millions 
. 101°4 


1835 pe Fowey Consols,duty.. .. 1 ” 
1838 = Wheal Vor, duty .. .. .. 98°7 ,, 
1838 s Polgooth Mine, duty... .. 880 ,, 
1839 pa Great Wheal Fortune, duty 87°6 ,, 
1856 Par Consols, duty ase Sn + 


But to many these figures may be ancient history, and, conse- 
quently, — not appeal with any force to modern engineers ; to 
such the following particulars of a trial of a 70in. Cornish pump- 
“oe may be more conclusive :— 

he trial took place in October, 1894, at the Rio Tinto mines, 
Spain, conducted by the officials of the mine under the supervision 
of Mr, Rich, the manager. The engine was of the ordinary type, 
cylinder 70in. in diameter, 10ft. stroke, working a 35in. plunger 
pump, with 195ft. lift. Steam was supplied by Cornish boilers 
6ft. diameter, 30ft. long, boiler pressure 64 1b. per square inch. 
No feed heater or economiser used. 


Results of Trials lasting 168 Hours. 


Water pumped per hour.. .. . 281,052 gals. 
“15 


Average speed, strokes per minute 10 
Effective horse-power . .. .. 284°3 
Indicated horse-power .. .. .. «- «. 289 “6 
Feed-water evaporated per I.H.P. per hour 17 08 Ib 
Feed-water evaporated perE.H.P. .. .. Zi°l 4 
Feed-water evaporated per pound of coal.. 10°58 ,, 
Coal consumed per 1.H.P.perhour .. .. 6 


Coal consumed per E.H P. per hour .. 


This is equal to a duty of over 111 millions. If the duty of 
the Basset engine of from 90 to 100 millions is to be looked upon 
as the maximum obtainable by the use of 150 lb. of steam, I can- 
not see that any great advance has been made on the old-fashioned 
Cornish pumping engine, nor do I think its parting knell has yet 
been rung. 

Referring to the pitwork, probably less friction occurs in the 
pump rods if the plungers are placed under and in line with the 
rods, and any gain in this direction is so much to the credit of the 
engine ; in the 70in. engine at Rio Tinto, ordinary pitwork is in 
use, the 35in. plunger being attached to the rods direct, not by 
set-offs in the old-fashioned way. The fact must also be borne in 
mind that no economiser was in use. This engine was constructed 
by Messrs. Harvey and Co., of Hayle, and I understand that this 
firm are now making a 50in. pumping engine for the same mine, 
for a steam pressure of 901b. per square inch, so that even better 
results than those given above may naturally be anticipated. 

The economy of the Cornish pumping engine is, no doubt, largely 
due to thehigh ratio of expansion. [have before me a diagram taken 
by my father from a 70in. engine at Wheal Prosper in 1867. The 
boiler pressure was 441b, per square inch, and the diagram shows 
a cut-off of th of the stroke. The duty of this engine was 75°6 
millions with ordinary pit-work, having the old-fashioned set-off to 
each lift, the friction was 26°3 per cent. ~ 


Plymouth, May 16th. JEBUs BICKLE, Jun. 





THERMO-ELECTRIC COMBINATION. 


Str,—In your admirable report of the Royal Society soirée of 
May 3rd, you refer to a new thermo-electric combination which I 
exhibited, consisting of a nickel manganese iron alloy coupled with 
nearly pure iron as the second metal. This combination, as you 
correctly state, I found to give a nearly constant electro-motive 
force (4000 micro-volts) from 300 deg. Cent. to 1000 deg. Cent. ; 
that is to say, the thermo-electric current is practically independent 
of temperature through the enormous range of 700 deg. Cent. It 
is this fact, which is, I believe, unique in thermo-electricity, that 
renders the combination so interesting from a theoretical point of 
view. Probably it may also be valuable practically, not of course 
as a pyrometer, but for attaining a constant electro-motive force ; 
250 of such couples—the cool junctions being kept at 0 deg. Cent. 
—will give just one vo!t in any common gas flame. 

Will you permit me to add that the alloy referred to is one of a 
series of patented iron alloys made by Hadfield’s Steel Foundry 
Company, Limited, Sheffield, and is one of those recently referred 
to in Mr, R. A. Hadfield’s paper on nickel iron alloys, read before 
the Institution of Civil Engineers. I need hardly remind your 
readers that Mr. Hadfield’s numerous and important researches 
on alloys have added much to our knowledge. 

Royal ag of Science, Dublin, 

May 15th. 


W. F. Barrett. 





A SINGULAR RAILWAY EXPERIMENT. 


Sir,—In your last issue there appears an interesting article 
under the above heading giving particulars of the model atmo- 
spheric railway constructed by Mr. Jobn Vallance at Brighton in 
1827. In that articie you refer toa Mr. Pinker as one of the co- 
labourers with Mr. Vallance in the field of atmospheric propulsion. 
Will you allow me to point out that the gentleman intended to 
be referred to was Mr. Henry Pinkus, who came over from the 
United States to patent and exploit his atmospheric railway 
system here, and whose acquaintance I made in 1849, 

17, Victoria-street, j Perry F, NuRSEY. 

Westminster, 8.W., May 24th. 








One hundred tons of calcium carbide per day is the 
estimated ontput of the new plant of the Union Calcium Carbide 
Co., now being built at Niagara Falls. When the facilities of this 
plant are fully developed it will use 25,000 electrical horse-power, 
the output of no less than five of the great 5000-horse power 
generators in the central station of the Niagara Falls Power Co, 
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KRUPP QUICK-FIRING FIELD GUN CARRIAGES 















































KRUPP QUICK-FIRING FIELD GUN CARRIAGES. 


Many years ago it became apparent that the power of 
& field gun depended in a great degree upon the efficiency 
of its brake, or on the 
means applied to check 
sts recoil. Steel had been 
improved to such an ex- 
tent that a gun could bear 
a strain which produced 
an enormous recoil, so 
that the question ceased 
to be one of strength of 
gun, and became one of 
control of carriage. The 
introduction of quick-fire 
into the field intensified 
the importance of the 
brake question, for it was 
obvious that unless the 
recoil could be so dealt 
with that the piece after 
firing should be laid nearly 
on the mark on which it 
had been pointed before 
firing, it would be neces- 
sary to perform an opera- 
tion of re-laying which 
would occupy so much 
time that little or nothing Suny 
would be gained by quick 
loading. Hence all the 
efforts to master the ques- 
tion of control, and hence the tendency seen to keep the 
results obtained secret. Under these circumstances we are 
very glad to recognise the value of printed descriptions 
which have been brought out by Herr Krupp. We are 
naturally not so simple as to suppose that we have in 
these the full expression of the conclusions of the Essen 























investigations of this question. We may say at once, 
that in the present condition of affairs we think it very 
unlikely that a description of actual carriage adopted by 
any important power would appear in print. In fact, we 





Fig. 11a 


should be greatly surprised if German artillery in the field 
would be found with an equipment which had been 
described and illustrated in any publication; and what is 
true of Germany is true of other Powers. Without, 
however, claiming to arrive at the focus of information, 
it yet remains that great interest attaches to investiga- 




















tions which established principles and important data on 
this question. If we needed any further proof of the 
impossibility that we have the last German development 
on the one hand, and of the value of what we neverthe- 
less have before us in this 
publication of Krupp’s, 
we should find it is the 
fact that the Revue 
d'Artillerie has _ repro- 
duced it in a great mea- 
sure. 

We learn that in 1892 
experiments were made 
with a 6 cm. quick-fire 
gun and metal cartridge. 
The control of recoil did 
not prevent a high velo- 
city being achieved ; and 
with 8 cm. (3°2in.) projec- 
tiles of 7 kilos. and 7°5 
kilos. (15°41b. and 16°5b.) 
muzzle velocities were ob- 
tained of 550 m. an 
570 m. (1804 and 1870 
foot-seconds), the weight 
of the pieces being 2205 lb. 
and 2337 Ib. respectively. 
Obturation and ignition 
are provided by means of 
a metal cartridge. The 
wedge system is applied 
to the breech, the wedge 
generally coming out on 
the right side, while the wall on the opposite side is 
hollowed out to facilitate loading. ‘ 

The chief means of reducing recoil are brakes ap lied 
to the tire of the wheel, to the axle, and to the trail ; at 
the same time a hydraulic brake is at times used, to save 
the shock imposed by the gun on the carriage. 
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_——— 
The wheel brake naturally by checking revolution com- 
the wheels to be forced back by sliding, or rather 
ms along the ground, the length of recoil being in 
- a tio to the coefficient of friction. Wheel brakes 


invent sufficiently check recoil to satisfy the conditions of 


quickie used both tire and nave brakes. 

Rigid 
is cons} 
digging 


derable jump as well as lateral deviation, the trail 
down deep into the soft earth. Krupp has tried 
also, a8 long ago as 1856, india-rubber cushions behind 
ve trunnions ; but, in spite of some success, abandoned 
= idea. A hydraulic brake, admitting of a long recoil, 
was also tried. We do not give the illustration of this 


design, W! 


close to the axis of the piece, as it consists of a sort of 
double trail, and is hardly of a practical character ; and 
i, was thought preferable to devote the weight of metal 
; to the strengthening of the carriage. 

show a carriage with rigid spade 
From Fig. 1 alone it 


involved 
Fig. land Fig. 14 
prake attached to the axletree. 





Fig. fa 


might be supposed to be a pair of spades—Fig. 14 shows 
its shape. This brake takes part of the shock that 
otherwise comes on to the trail, and it checks recoil, 
and the one portrayed bore severe trial, but it adds 
60 kilos. to 70 kilos. (132 lb. to 154 lb.) to the weight of 
the carriage. At small angles of elevation it is thrown 
upwards, lifting the front part of the carriage; thus 
efliciency is decreased. Moreover, this axle-spade brake 
produces inaccuracy in the direction of fire. Another 
design embodied a rigid spur or spade brake applied to 
the prolongation of the trunnions—see Fig. 2. The re- 
sults of firing showed that a great jump was caused, 
which seems to have been sufficient to condemn the 
system. Indeed, we should imagine that the trail could 
have borne a comparatively small share of the strain, as 
will probably be concluded by any one who considers 
what would happen to the design shown in Fig. 2 on 
firing. 
Under any circumstances a rigid brake must involve a 
very sharp shock on carriage unless it is softened by 
auxiliary appliances in the upper carriage, and we may 
pass on to spring brakes. 


while considerable lateral deviation is produced. | 


d brakes on the trail act no better; in fact, there | 


ith brake laid in a sort of cradle parallel and | 





pneumatic system. Fig. 7 shows the buffer before 
rising, whilst Fig. 8 shows it after firing, when the recoil 
of the gun’s trail A A has drawn back the piston C B 
in the lower cylinder D I, the liquid passing into the 
upper air cylinder H G, the spur E remaining in the 
ground. This is the position shown in Fig. 7a. The 
| upper and lower cylinders constitute a hydro-pneumatic 
brake, providing for recovery after recoil. 

The Krupp firm prefer spring brakes to hydro-pneu- 
matic gear. There are several spring designs for either 
simply bringing up the carriage with less shock, or for 
also storing up the energy of recoil for purpose of 
recovery. Thus Fig. 9, brought out in 1892, shows a 
spur on which the trail presses in its recoil through the 
| medium of a spring; this, as we understand it, is dragged 
|in the ground, checking recoil rather than stopping it, 
| and consequently not providing for recovery. Figs. 10 a 
| and 10, on the other hand, show a spur which holds in 
|the ground, pressing in the strong spiral spring, and 
| intended to provide for recovery. Fig. 11 and Fig. 11a 

show a spade fixed in the trail in such a way as to obtain 
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a much greater play, the axis of the spade SS being 

raised into a position above the trail, as shown in Fig. 11, 

which shows the gear. To moderate the action of 

recovery after recoil, the shaft A, slightly tapered towards 

the front end, is passed between two jaws B and C, whose 

pinch can be regulated by means of ascrewC. Fig. 12 
| shows the spur doubled back and out of use. 

We have said that we may certainly conclude that 
these designs cannot closely resemble those now adopted 
for the German army. Of this we may be sure, for more 
than one reason. No one can read the Dreyfus affair in 
the daily papers without being aware that the design of 
brake adopted by any first-class Power is a matter of great 
importance, and is kept secret as long as possible; and that 
generally is sufficiently long for it to be improved or super- 
seded before it becomes known. Further, most of these 
designs have more the appearance of experimental patterns 
than of those brought to conditions of service. Under these 
circumstances, however, they are still interesting and 
valuable. They embody principles; and the step from 
an experimental design to a service one need not 


what might have been expected, the estimated cost surpasses 
by a quarter of a million that asked for in 1898. It should 
also be observed that the cost has increased from £5645 to 
£10,005 per mile. A sum of £16,000 per mile, for four miles 
of single line in a local borough to be run by the Corporation, 
seem a little extravagant, although larger amounts have 
been expended on the same unit of distance. With a very 
few exceptions all the applications seek to authorise the 
applicants to work the tramways by animal, electrical, or any 
mechanical power. An additional £100,000 will meet the 
extra demands for gas and water projects, which call for no 
particular comment. The maximum and minimum prices 
per thousand cubic feet of gas were in 1898 6s. and 4s. re- 
a which have now been changed to 7s. 6d. and 
33. 9d. 


Turning our attention to the Electric Lighting Provisional 
Orders, we find the same considerable development and rate 
of advance and progress as is so marked in the Private Bills 
relating to the employment of electricity as a motive instead 
of an illuminating power. The maximum capital proposed 
to be expended on any one particular lighting project did not 
exceed last year £200,000, which was asked for by the 





Midland Electric Power Distributing and Lighting Order, to 
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supply electricity to a large number of the towns and urban 
| districts in the Midlands. Omitting applications made by 
some of the metropolitan vestries to spend about £100,000 to 
| supply electricity to the area under their jurisdiction, the 
largest amount of capital proposed to be raised under any 
single Order is that which will, if granted, authorise the 
| Charing Cross and Strand Electricity Supply Corporation, 
| Limited, to provide electricity within the City of London 
| and the liberties thereof, at an expenditure of £800,000. 
Two other companies, with precisely the same object in view, 
require half a million each for a similar purpose. The total 
| number of Electric Lighting Provisional Orders is 86 for 
| last session and 114 for the present, and the total respective 
| capitals are £2,148,670 and £3,994,301, or an increase not far 
| short of a couple of millions. 
Of the eight present “Pier and Harbour Provisional 
| Orders,” which are all new, as against thirteen for the 
| previous year, a brief allusion may be made to four of 
| them. It is proposed to spend £43,000 to build an open pier 
| 1300ft. long, a pavilion, jetty, and approaches, at Fleetwood. 
| The promoters of this enterprise appear in the official report 
| under the rather curious appellation of “Torn Gallon 
| Lumb.” A very similar work, 800ft. in length, estimated to 


Fig. 8 and Fig. 34 show a‘ always be long. Among various features we would point cost £27,000, is to be constructed by “The Coast Develop- 





Fig. 5a 


form of long spring brake, applied in duplicate to the | out one which accords with experience in this country, | ment Company, Limited,” at Southwold, and sums of £25,000 


axletree associated with a spurx or spade in the trail. 
The spring brings the gun back into the firing position 
after discharge, and for certain elevations it appears as if 
it might do fairly well ; but we think our readers may 
question with us whether the duplicate springs would 
Work easily, and whether, at small elevations, the jum 
would not throw out the line of direction more than could 
be satisfactorily provided for by any provision for correc- 
tionof line in the carriage, a movement which would tell 
rather against the satisfactory action of the long springs, 
we think, also the cylinders containing the springs are 
liable to injury in action. It appears also as if the line 
of the axletree must be interfered with. 
_Figs. 4, 5, and 6, and Fig. 5a, show a somewhat 
similar arrangement, but with a spring spur brake, A, 
Geeed beneath the trail C. Fig. 5 shows it before firing ; 
1g. 6, with the spring compressed by discharge, before 
recovery has been effected by the spring. 

Next come other designs, which so far resemble the 
- shown in Fig. 3, that they embody a brake in the trail 
: the Carriage, either in the form of springs or of a 

ydraulic buffer, Fig. 74 shows a gun-carriage, with a 


namely, that springs in late years have proved them- | 


| selves reliable to an extent that once would not have been 
| looked for. 


| PROVISIONAL ORDERS FOR THE PRESENT 








P | SESSION. 


| In our previous article on “ Private Bills at present before 
| Parliament,’’ we reserved to ourselves the opportunity of 

drawing the attention of our readers to the “ Applications to 

the Board of Trade for Provisional Orders ” during the same 
session. They present, in point of number and of the esti- 

mated cost of the various undertakings, a notable increase 
| when placed in ccmparison with those of last year. Com- 

mencing with the proposed tramway scheme, the application 
| of the Liverpool Corporation Tramways in 1898 to authorise 
| the Corporation to construct 154 miles of additional lines in 
| the city, at an outlay of £159,000, has, as a maximum, not yet 
| been exceeded. The nearest approach to it now awaiting 
| approval and confirmation is the application of the Ilford 
| urban district to make 133 miles, half of double and half of 
| single line, at an expenditure of £132,153. So far as the 
| number of the Tramway Provisional Orders is concerned, 


| they are twenty against fifteen for the past year. The mile- 


and £21,443 are to be spent upon the like undertakings at 
| Lynmouth and Blackpool respectively. The total amount 
| proposed to be expended under the eight Orders is but a 
trifling one of £131,883, although it exceeds by £21,000 that 
of last session. 








Roya InstituTIoN.—An adjourned general meeting of the 
members of the Royal Institution of Great Britain was held Monday 
afternoon, the 22nd inst., his Grace the Duke of Northumberland, 
K.G., presiding, when the following foreign scientific men were 
elected honorary members in commemoration of the centenary of 
the Royal Institution, which will be celebrated on the 5th, 6th, and 
7th of June next :—Professor S, Arrhenius, Stockholm ; Professor 
C. Barus, Brown University ; Professor H. Becquerel, Paris ; Pro- 
fessor G. L. Ciamician Bologna ; Professor N. Egorof, St. Peters- 
burg; Professor A. P. N. Franchimont, Leiden ; Professor A, E. 
Gautier, Paris; Professor H. G. Kayser, Bonn; Professor W. 
Korner, Milan ; Mr. L. R. Langley, Washington ; Professor G. L. 
Van der Mensbrugghe, Ghent; Professor A. A. Michelson, Chicago ; 
Professor H. Moissan, Paris; Professor R. Nasini, Padova ; Pro- 
fessor W. Nernst, Géttingen ; Professor W. Ostwald, Leipzig ; 
Dr. E. Solvay, Brussels; Professor R, Thurston, Cornell; Professor 
| E, Villari, Naples ; Professor J. L. G. Violle, Paris ; Dr. E. Ador, 
| Geneva; Dr. L. Bleekrode, The Hague ; Professor J. S, Ames, 
| Johns Hopkins University ; Professor G. F. Barker, Philadelphia ; 





Spur fixed beneath the trail, connected with a hydro- | age is, however, less, 64 against 73 miles; but contrary to | Dr. 0, Liebreich, Berlin; Dr. W. L. Wilson, Washington. 
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THE IRON AND STEEL INSTITUTE. 


PRESIDENTIAL ADDRESS. 
By Professor Sir W. ROBERTS-AUSTEN, K.C.B., D.C.L., F.R.S. 
(Coneluded. from page 501.) 


I REGRET that space will not permit me to consider the progress 

of the century as measured by the work of our Bessemer Medallists. 
I hope, however, asregards the labours of the foreign recipients ofthe 
honour, to deal with them next spring. The metallurgy of America 
is so closely interwoven with our own, that I must permit myself a 
brief reference to four men who stand out from industrial ranks of 
our kinsmen. These are Alexander Lyman Holley, the Hon. 
Abram S. Hewitt, John Fritz, and Professor Henry Marion Howe. 
All of them are Bessemer Medallists. , 

I only once had the good fortune to see the winsome pioneer of 
the Bessemer process in America, “our dear Holley,” if I may 
borrow and adopt the phrase used to me by one of the American 
members at Stockholm last autumn, with reference to one the 
charm of whose character was neither impaired by difficulty nor by 
success. All Holley did for the Bessemer process is fully recorded 
in our ‘ Journal,” and it is only necessary to state that from the 
time the first charge was blown at the Troy Works in 1865, there 
have been produced in America over sixty-one million tons of 
Bessemer. 

It was in the works of the Hon. Abram 8. Hewitt that the first 
Bessemer converter was installed, and Mr. Hewitt was also the first 
to build an open-hearth furnace in the United States. 

Mr. John Fritz was one of the small band of leaders who so 
successfully developed the Bessemer process in the United States, 
and excited the admiration of the metallurgical world by large out- 
puts from comparatively small installations. He also aided in 
designing one of the most important arsenals in the world, where 
the highest quality of open-hearth steel was produced. ; 

Of the labours of my friend Professor Henry Marion Howe it 
would be difficult to speak adequately. As an experimental in- 
vestigator he has greatly added to our knowledge of the properties 
of iron and steel. In the field of literature he has left on record a 
monumental work which enables him to rank with Dr. Percy as the 
metallurgical historian of the Anglo-Saxon race, 

It may help us to estimate the value of the labours of the four 
men whose names I have given if we remember that at the 
present time the United States export about a million tons of iron 
and steel a year, while twenty years ago they were not exporting 
any. We may fairly consider, therefore, their influence on the 
rapid development of the United States navy. It would seem 
that we, in this country, in the belief in our insular security, had 
somewhat ‘neglected the art of naval warfare, until Admiral 
Mahan reminded us of what we had done in the past, and of our 
possible course in the future, in a series of writings which have 
done much to convince the two nations, England and America, 
‘‘ that they are in many ways one.” 

It is time to offer a collective statement of the achievements which 
have either been actually effected or are in immediate prospect. 

There are blast furnaces which will produce 690 tons of pig 
iron in twenty-four hours, with a consumption of little over 
15°4 ewt. of coke per ton of iron. The gases from blast 
furnaces are used not only as sources of heat, but directly in gas 
engines, ’ 

There are Bessemer converters which can hold 50 tons of metal, 
and open-hearth furnaces which will also take 50 tons, while 100-ton 
furnaces are projected. The ——— furnaces are fed with 
one ton of materialin a minute, by the aid of a large spoon worked 
by an electro-motor. There are gigantic ‘‘ mixers” capable of 
holding 200 tons of pig iron, in which, moreover, a certain amount 
of preliminary purification is effected. 

Steel plates are rolled of over 300ft. in area and 2in. thick. 
There are girders which justify the belief of Sir Benjamin Baker, 
that a bridge connecting England and France could be built over 
the Channel in half-mile spans. There are ship plates which buckle 
up during a collision, but remain water-tight. 

There are steel armour-piercing shot which will penetrate a 
thickness of steel equivalent to over 37in. of wrought iron. 
The points of the shot remain intact, although the striking 
velocities are nearly 2800ft. a second. There are wires which 
will sustain a load of 170 tons per square inch without fracture, 
Hadfield, whose labours will, I trust, be continued far into the 
twentieth century, has given us manganese steel that will not 
soften by annealing ; while Guillaume has studied the properties 
of certain nickel steels that will not expand by heat, and others 
that contract when heated and expand when cooled. Nickel, 
chromium, titanium, and tungsten are freely used alloyed with 
iron, and the use of vanadium, uranium, molybdenum, and even 
glucinium, issuggested. There are steel rails which will remain in 
use seventeen years, and only lose 5lb. per yard, though 

million tons of traffic have passed over them. 
uge ingots are placed in soaking pits and forged direct by 
120-ton hammers, or pressed into shape by 14,000-ton presses. 
With such machinery the name of our late member of council, 
Benjamin Walker, will always be connected. 

There are steel castings for parts of ships that weigh over 
35 tons. We electrically rivet and electrically anneal hardened 
ship plates that could not otherwise be drilled. Photomicro- 
graphy, originated by Sorby in 1864, now enables us to study 
the pathology of steel, and to suggest remedial measures for its 
treatment. Stead’s work in this field is already recognised as 
classical. Ewing and Rosenhain have, in a beautiful research, 
recognised quite recently by its aid, that the plasticity of a metal 
is due to “slip” along the cleavage planes of crystals. Osmond 
also by its aid shows that the entire structure of certain alloys may 
be changed by heating to so low a temperature as 225 deg. Cent. 

Passing to questions vearing upon molecular activity, we are 
still confronted with the marvel that a few tenths per cent. of 
carbon is the main factor in determining the properties of steel. 
We are, therefore, still repeating the question, ‘‘ How does the 
carbon act?” which was raised by Bergman at the end of the 
eighteenth century. Nevertheless, from the molecular point of 
view, much may be said in answer to the question. The mystery 
is in fact lessened now, as it is known that the mode of existence 
of carbon in iron follows the laws of ordinary saline solutions. 
Our knowledge is, however, of very recent origin, and we owe 
mainly to the Alloys Research Committee of the Institution of 
Mechanical Engineers the development of Matthiessen’s view that 
there is absolute parallelism of the solution of salt in water and 
carbon in iron. 

An ice-floe in a polar sea contains a small percentage of salt ; a 
red-hot ingot of mild steel holds some two-tenths per cent. of 
carbon, but both the carbon and the salt are in the state of solid 
solution. Ifthe ice had been cooled below —18 deg. Cent. it would 
entangle a solidified portion of salt water, which was the last part 
of the mass to remain fluid. So in the steel ingot, when it has 
cooled to the ordinary temperature, there is a solidified ‘‘ mother 
liquor ” of carburised iron. We do notas yet know whether carbon 
is dissolved in fluid iron as carbon or as a carbide. We do know, 
however, that the presence of 0°5 per cent. of carbon in iron— 
such an amount as might occur ina steel rail—lowers the melting 
point of the iron from 1600 deg. Cent. to 1530 deg. Cent. This lower- 
ing has enabled a calculation to be made, the result of which shows 
that the number of atoms in a molecule of carbon in fluid iron at 
this temperature is probably two. It can be shown that at a tem- 
perature of 800 deg. Cent. the number of atoms in the molecule of 
carbon dissolved in solid iron is, in all probability, three. At lower 
temperatures the number of atoms is probably more than three. 
We metallurgists are not accustomed to think in atoms, Let me, 
therefore, represent such a three-atom molecule thus, 
without assuming how much iron is associated with the 
carbon. Following Bergman’s experimental method, 
but with the interval of more than a century separating 


atomic grouping of the carbon. 


difficult even to attempt to make questions of atomic grouping t i 
clear in a paragraph, but the figure will be help- | many as possible to survive.” Thus Huxley, one of the most 
ful. To the historian it suggests vivid pages of | thinkers of the century, has placed sympathy on a scientif acute 
Italian history, as the six spheres so arranged | by suggesting to us that, in the complex problems ¢ basis 
constitute the arms of the powerful family of | labour question presents, the ethical method must not be lost sj 
Medici. To the chemist it is a precious symbol, | of ; no effort to provide for the well-being of the industrial Sight 
and appeals to him as representing the carbon | lation can be too persistently adopted. Strangely en ough, in Mm jul. 
atoms as grouped in the benzene ring. The | advice to workmen at this critical time, when, as the reset 
result of treating carburised iron with various | labour conflicts, trade has been lost to the country, we at 
acids is the formation of marsh gas and more | appeal directly to their self-interest, and in this caso ‘indus can 
complicated organic compounds, of which | influences will be more effective than ethical ones, trial 
propylene, acetylene, ethylene, and naphtha | through economic means and industrial influences that manking 
may be mentioned. Does the nature of these | tends to grow together, and it may confidently be antici = 
products help us to ascertain the number of the | that the workmen’s self-interest, if only it can be ea 
atoms in the carbon molecule as it exists in cold | directed, will effect the changes in the relation betwoen Fs ity 
and labour which the moral sense of the men has been a . 
specially mention my colleague Dr, Wynne, and their evidence is | to accomplish. The highest ethical teaching of true leaders like 
David Dale, ‘will then find their late echo in the assent of the 
multitude,” 


on carburised iron with a view to ascertain the nature of the | demands self-restraint ; in place of thrusting aside or tread; 
down all competition, it requires that the individual ball 


In explaining this, I may adopt the appended figure. It is most 





steel? I have consulted organic chemists, among whom I[ would 


encouraging. The result of the 

action of powerful oxidising cO_.H 
agents on certain forms of carbon '’ 

is mellitic acid, C,(CO,H),, which 

is one of the benzene series, and Pe ies ~ 


carbon contains twelve, or some 
multiple of twelve, atoms in the 
molecule. But mellitic acid is | 


annexed diagram, the carbon 
atoms being arranged as the six 
spheres are in the arms of the 
Medici. The group CO,H is 
tacked on to each canon sphere, CO H 

From this it may be argued that 2 

the molecule of solid carbon con- 

sists of one or more carbon “‘rings.” In cold steel the group of 
CO H may be replaced by the group Fe;, which is broken off by 
the action of suitable solvents leaving free carbon. Hence the six- 
atom carbon molecule may exist in steel. 

My object is merely to show you how far at the end of the cen- 
tury we have advanced in our knowledge of the mode of action of 
an, and I trust it will be evident that the progress is remark- 
able. We know that even in solid iron the carbon atom must push 


d 


d 


pressure” the carbon atom exerts, and, as has just been shown, 
we can even picture the mode of the atomic grouping in the mole- 
cule, 


molecular change in iron. To Gore and to Barrett we owe the in- 
vestigation of the nature of a fact which had long been well known 
to smiths, that iron on cooling from a bright-red heat suddenly 
emits a glow. We now know that as steel cools down there may 
be at least six points at which molecular change occurs, accom- | t 
panied by evolution of heat. I 
In a series of classical papers of which we are justly proud, for 
many of them have been communicated to this Institute, our mem- 
ber Osmond has shown what is the significance of some of these 
points, and has won an enduring reputation. We measure and 
record them photographically as readily as if they were barometric 
variations. It is known that three points occur in the purest 
electro-iron yet prepared. Two points are connected with the 
magnetic permeability of iron. One point at least is due to the 

wer iron has of dissolving carbon ; two points which occur far 
ome a red heat appear to be due to the presence of hydrogen. 
Moreover, the molecular condition of steel cooled from an intense 
white heat is not the same as that of steel which has just been 
melted. To carry further the evidence as to the effect of an intense 


presidency of the Institute. I may, however, express my agree- 
ment with Lockyer’s view that the evidence afforded by th 
atmosphere of the stars shows that our terrestrial iron is a very 
complex form of matter. 

We must not lose sight of those relations of carbon and iron 
which involve physical equilibrium. Even the astonishing associa- 


is dissociated at 160 deg. Cent., but Dewar has devised a beautiful 
experiment to prove that ozone has two centres of stability, and 
one of these is near the melting point of platinum. It seems to be 
the same with the relation of hydrogen and iron. We have 
recently learned that iron and hydrogen appear to be completely 
dissociated at 800 deg. Cent., and yet the same iron heated to some 
higher temperature, say 1200 deg. Cent., will still yield hydrogen. 

Let us suppose that Black, Cort, and Bergman were with us 
again, and had reviewed the present state of our knowledge and 
the work accomplished in the century. Let us also suppose that 
they could go to Sheffield and see an armour-plate rolled and 
finished for service, and then, visiting our Institute, hear the best 
explanation we could offer of all the incidental phenomena they 
had witnessed. Which would they consider the more advanced, 
our practice or our theory? They would probably hesitate to tell 
us, but would offer warm congratulations on the immediate 
prospect of the establishment of a National Physical Laboratory, 


continued, 

The relations subsisting between capital and labour are of vast 
importance to our industry, and it would not be justifiable to omit 
reference tothem. There is, indeed, abundant precedent for the 
discussion of this subject in the presidential addresses of Mr. Windsor 
Richards and Sir David Dale. 
astonishment to the deplorable aspects presented by what is known 


is only natural that British enterprise should be met by 
competition, and I will not dwell on the evidence of our short- 


able to the recent engineering dispute.” 


country of the great advantage it formerly 


manceuvres ; they spread misery broadcast in the district; and 








his work from ours, we investigate the action of acids 


I can only just sum up the evidence as to the occurrence of | in fo u 
is wide, and by its use the efforts of a multitude of workers have 


been, as it were, concentrated in a few great efforts which have 
exerted vast influence on the progress of humanity. Men with 
most varied aims have, by the use of steel, been enabled to reveal 


the imagination of the art worker. 


tions of iron and carbonic oxide in the volatile gaseous compound | the King said: ‘ 
with which the distinguished name of Mond is connected, affords a | extend not 


triumph of dynamic chemistry. Itis generally supposed that ozone | arts and s 
z F ot 5. on o had been suggested long before by the better-known words of 


another monarch, who wrote the proverb: “It is the glory of God 
to conceal a thing, but the honour of kings is to search out a 
matter.” Industrial or scientific truths are hidden, but we have 
freedom of search by ‘‘ actual experiment.” The humblest inves- 
tigators of the properties of iron and steel may, therefore, make 
the resolve of Charles II., and share the glory of Solomon; for, 
bringing our intellectual gifts into closer union with our practical 
interests, and broadening the boundaries of the metallurgic art, 
will assuredly enable us to make better use of our existing 
possessions, and will lead to the extension of the Empire, 


ding 


merely respect, but shall help his fellows ; its influence j< ar &% 
not so much to the survival of the fittest, as to “the “attige ee 
as 


Which the 


It is, Moreover 


‘* Within the trade union movement,” write Mr. and Mrs, Sidney 


Webb in their very interesting work on “The | : 
Democracy,” ‘‘we find the collectivist-minded working aan 

this favours the view that solid grounding his regulation of the conditions of employment y 
co K- eg C —CO_H | what we have called the doctrine of a living wage.” 'W Pon 
2 2 r . ng wag hat that 

e wage should be is most difficult to define ; but is there an employ 
| who — me who is not — that each of his people should 

hically represented in the ? 3 earn a ‘‘ living wage,” or who feels that the conditions of : 
grap y P Cc OH _ C e -C 0H of labourers in the Black Country, as pictured by Charles te 
= ee f in the forties, disgraced humanity / i 

C u 


ow could people 

nder such conditions respect themselves ? pres Shem 
How can the legitimate self-interests of the workmen be rightl 
irected! We must hope that the inclusion of the teaching of 


economic subjects in the scheme of primary education wil] do 
much, We must hope that boards of arbitration and conciliation 
will have immediate effect, and will find their full fruition with the 
rising generation, who may be expected to be more firmly 


isciplined, and to have a higher sense of duty than their fathers, 


We must trust that frequent discussions between employers and 
the employed will enable mutual interests to be clearly seen, We 
must learn that the warmest sympathy with the workmen’s rights 
is not inconsistent, in face of common dangers, with stern and 
vigorous treatment of labour difficulties which threaten the national 


and thrust with great vigour, for we can measure the “osmotic | prosperity. 


Let us hope that advantage will be taken of the prevailing 


prosperity to place these questions on a satisfactory basis, 


It will have been evident how great a share our country has had 
forming the age of steel. The range of properties steel possesses 


heir genius. Especially is this true of the members of the great 
nstitution of Civil Engineers, whose hospitality is so Lyons 


extended to us. The forces of Nature have been utilised throug 
the intervention of machinery, which could not have been ccn. 
structed if steel had not been known. By the adoption of steel 
distance has been abridged, and it has been possible to express our 
national attributes of courage and endurance in concrete forms, 
You who produce steel have enabled the designer of the greatest 
fleet ever seen to claim that our nation has ‘‘ become the ship. 
builders of the world.” 


As a plastic material steel has served as a vehicle for embodying 
To the chemist and 
hysicist steel presents complex problems for research, and affords 

undless hope that further changes in its composition or treatment 


will enable new wonders to be wrought which will make the future 
heat on iron in a vacuum is the task I have in prospect during my | 4 rich iaheritance. 


At the end of the century we are hoping that a Royal Charter 


will be granted to our Institute, the members of which have, as I 
have shown, done so much, That the well-being of the nation 
depends on its scientific and industrial progress was recognised in 
the charter given to that centre of all scientific advance, the Royal 
Society, in 1662, by his Majesty King Charles II. In this charter 


e have long and fully resolved with ourself to 
only the boundaries of the Empire, but also the very 
i ” The method by which this was to be effected 











THe New CanaDa GRravinc Dock at Liverpool, which was 


— for use by the entrance of the White Star liner Cevic, is 


ft. long, 94ft. wide at entrance, and the sill 13ft. 3in. below 


‘ 5g ionti : : er 0.D.8. The capacity of the dock is 3,226,618 cubic feet, and for 
in which investigations as to the properties of iron and steei will be emptying the dock there are three Slin. contelfage] pumps, capable 
0 
indicated horse-power, and the steam is supplied by six Babcock 
and Wilcox boilers, ‘i‘he 80,000 tons of water in the docks were 
taken out in an hour and forty minutes, 


umping about 1000 tons a minute. The engines are of 2200 


COMPENSATION AND WILFUL MisconpucT.—Messrs. Anderson 


I venture to hope that the next generation will look back with | and Chisholm, Solicitors, of 44, Queen-street, Edinburgh, have for- 
e warded to the Press a copy of correspondence which they have 
as the labour question at the close of the nineteenth gm = It | had with Mr. Chamberlain in reference to the scope and interpre- 

oreign | tation of the Workmen’s Compensation Act, The firm named sent 
petiti 3 , to the right hon. gentleman a print of a stated case, and of the 
comings in adapting ourselves to the requirements of foreign trade | decision of the Court of Session thereon. The workman in this 
atforded by ‘‘our shaming consular reports.” They are serious | case committed a breach of a statatory rule under the Coal Mines 
enough, but as regards the workmen, their demands for increased | Regulation Act, for which he was liable to three months’ imprison- 
wages and reduced hours of work, and, what is far more serious, | ment. As the result of this breach of the statutory rule he met 
for the right to determine how little shail be done in those hours, | with an accident, which had permanently incapacitated him for 
entirely ignore the conditions under which other nations are com- | work. The Court held that the omission to know a statutory 
peting with us. The situation last year was even perilous, for| rule did not amount to “‘serious and wilful misconduct.” In 
twelve unfinished warships bear eloquent testimony ‘‘ to the great, | this case it was admitted by the workman that he saw the 
though fortunately not irretrievable, misfortunes primarily trace- | rules, but did not read t em, and Messrs, Anderson and 
rec Chisholm have had other cases under the Act where the work- 
The multiplied strikes of the last few years have deprived the | man could not read. As the injured man in this instance was 
essed, both as | only twenty-two years of age, and was earning 303. per week, 
regards excellence of work and punctuality of delivery. To take | the actuarial value of an annuity during his lifetime of half 
only the last coal strike ; the indictment against the men was thus | wages — namely, 153. per week, the amount awarded to 
tersely expressed in the Times: ‘‘The men lost some £3,000,000in | him—had been ascertained by them from different insurance 
wages ; they crippled the coal trade ; they stopped the naval | companies to amount to £860. If the present interpretation of 


‘serious and wilful misconduct” was to stand, and it was no 


they played into the hands of the non-associated owners, who | longer to be assumed that a workman should know the law, then 
realised large profits, of which but a very small portion found its | it would, they said, rather appear necessary for every employer to 
way into the pockets of the workmen.” Capital and labour, which | set up a school to teach his employé3 the rules of his work even 
ought to be in amicable association, are too often antagonistic. | when these were statutory. They ventured to think that this 
It may be urged that the antagonism is but a struggle, and that | could hardly have been contemplated by the Legislature when the 
the fittest and strongest must survive, and that we are powerlessin | Act was passed, and asked the right hon. gentleman whether he 
the presence of the working of a natural law. Formerly some of | had any suggestion to make as to an amendment of the Act defin- 
us might have been disposed to accept this as inevitable. But my } ing ‘serious and wilful misconduct.” In reply, Mr. Chamberlain 
late distinguished colleague, Huxley, in the Romanes Lecture | said he should consider a breach of the rules for which a man 
delivered by him at Oxford in 1893, recognised that there are two | would be liable to imprisonment “ wilful and serious misconduct. 
opposing methods at work in the government of the world. These | Messrs. Anderson ond 

are respectively the ‘‘ ethical” and the ‘‘cosmic.” The practice of | taken the opinion of counsel, and were advised that an appeal was 
that which is ethically best involves a course of conduct which in| not competent. This, they thought, only rendered it the more 
all respects is opposed to that which lends to success in the cosmic | necessary to have a definition of what constituted ‘serious and 
struggle for existence, ‘‘In place of ruthless self-assertion, it ' wilful misconduct,” 


Chisholm wrote again stating that they bad 
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RAILWAY MATTERS. 
[aiRTY-EIGHT railway lines converge in Chicago. 


Ir is understood that arrangements have been made to 
in immediately the construction of the Bulawayo and Gwelo 


Railway. 
roa 
H n Bazzar 
Leia llingt2n. 
Durine last year 38 miles of new railroad were added 
to the 4770 miles of railway already existing in Denver, U.S.A., 
making a total of 4808 miles. 


A Brit for the construction of light railways in west 
Manchester has passed the Light Railway Commissioners, and has 
heen confirmed by the Board of Trade. 


Tae Great Central Railway Commneny have placed an 
order for twenty goods engines with the Baldwin Locomotive 
Works, Twenty passenger locomotives are also being built at 
these works for the Great Central Company. 


Tae North-Eastern Railway Company is proceeding 
with the enlargement of the North-road locomotive works at Dar- 
ington, for which it, a short time ago, purchased the greater part 
of the adjoining Stooperdale estate of about thirty-six acres, Some 
machinery imported from the United States is being laid down. 


Tuere were 105 train accidents in the United States in 
March last, including 47 collisions, 55 derailments, at.d three other 
accidents, in which 36 persons were killed and 144 injured. Four 
accidents were due to defects of road, 29 to defects of equipment, 
81 to negligence in operating, 10 to unforeseen obstructions, and 31 
are “ unexplained,” 


Tur following are the leading particulars of the Boston 
Elevated Railway :—Miles of line operated, 305 ; number of cars, 
9648; car miles run during 1898, 29,787,000 ; passengers carried 
during 1898, 172,764,300 ; number of power stations, 5; total 
capacity of power stations in kilowatts, 16,100 ; total rated indi- 
cated horse-power of engines, 24,000. 


Tur following are the gauges of the Australian rail- 
ways :—Victoria, 5ft. 3in.; South Australia, 5ft. 3in. and 3ft. 6in.; 
New South Wales, 4ft.! 84in., except Moama to Deniliquin—con- 
necting with Victorian line—5ft. 3in.; Queensland, 3ft. 6in.; 
Western Australia, 3ft. 6in.; Tasmania, 3ft. 6in., and—Launces- 
ton to Ulverstone—5ft. 3in.; New Zealand, 4ft. Shin. and 3ft. 6in. 


A rast run is reported in the American Press to have 
besn made on the Terre Haute and [ndianapolis Railroad, between 
Indianapolis, Ind., and East St. Louis, Ill. The distance between 
these two places is 235°75 miles, and it was covered in 4 hours 
23 minutes, an average speed of 53°76 miles per hour, including 
all stops. There were fourteen sto altogether, consuming 
28 minutes, which made the actual running time four hours, and the 
average speed, not including time lost in stops, 58°9 miles per 
hour. 

Tuere will be running on the North-Fastern Railway 
next month two new expres3 passenger engines, which, it is said, 
will be the largest and most powerful in this country. They are 
the first of ten of their class, and are designed to meet the in- 
creased weight of the main line nger traffic. They have six 
wheels coupled, with a four-wheeled leading bogie ; the cylinders 
have a diameter of 20in., and a stroke of 26in., while the boiler 
pressure will be 200 lb. per square inch. The engines are being 
built at the Gateshead works of the company. 


Ir is said that four new locomotives ordered by the 
Barry Dock and Railway (ov, are to cost £1800 each. The price 
of the English ones in competition was £2800, but the great 
deterrent was the difference in time of delivery ; the Americans to 
be delivered nine months sooner than if made in England. It is 
also stated that the Port Talbot dock and railway authorities have 
ordered half a dozen locomotives from America, to be delivered in 
July or August ; there again the chief reason is said to be that 
home delivery would not be so early by twelve months, 


ALtHouGH the United States of America are often 
held up as an example for railway enterprise, the latest available 
statistics show that, compared with the population of Australia, 
they have not done so much as the five colonies on the Australian 
Continent. In 1896 the population of the United States -was 
70,320,000, and there were 182,629 miles of line open for traffic, 
being 25°69 miles of railway for each 10,000 inhabitants; while the 
respective figures of the five colonies were :—Population, 3,323,829 ; 
miles open—Government and private—11,258 ; miles of railway for 
each 10,000 inhabitants, 33°8. 


Tue following table, taken from the ‘‘ Year-book of 
Australia,” shows the estimated populations of the five Australian 
colonies, the miles of railway opsn—Government and private—and 
the population per mile :— 


have been completed for a new railway from 
d to Hitchin, vid Lockcliffe, Toddington, Barton, 





Population Miles of Population 
Desc. 81st, 1897. railway. per mile. 
New South Wales 1,323,460 2691, .. .. 491 
Queensland... .. 484,700 26353 .. .. 184 
South Australia. . 363,044 .. 17233 .. .. 2 
Vii co gs oy re | ee 
Western Australia .. Weaeee xc: ce OUR ee 


As showing the much greater weights hauled on 
American railways than in this country, the following report of a 
coal train recently run on the Baltimore and Ohio Railroad, a dis- 
tance of 100 miles, is of interest. It consisted of 50 Schoen steel 
cars of 50 tons capacity, each car weighing 15 tons a and 
carrying an average load of 44 tons of coal. This train was hauled 
by a consolidation engine, with cylinders 22in. by 28in., and 
driving wheels 54in, in diameter, The total weight of the train 
was as follows:—Cars, 760, tons ; coal, 2188 tons ; engine, 70 tons; 
tender, 35 tons ; total, 3050 tons ; percentage of coal to total, 71°6 
per cent, 


Or late years the question of light railways in New 
South Wales has been renewed, and several extensions of what are 
known as “pioneer” lines have recently been opened for traffic. 
The 4ft. 84in, gauge has been adhered to, and the weight of the 
rails has been fixed at 60 lb. per yard. Although these lines run 
through sparsely-populated country, they have, on the whole, 
proved satisfactory both as regards working and traffic ; in fact, 
according to the ‘‘ Year - book of Australia” the increase of 
business on the Narrabri-Moree line, sixty-three miles long, has 
justified its being classed and worked as an ordinary branch line, 
and gradual improvement will be made in the road. 


ArreR remarking that the time is hardly yet ripe for 
embarking on extensive schemes of trunk railways in West China, 
Mr. Consul Litton, in his report to the Foreign-office on the trade 
of Chungking during 1898, says, from the commercia! point of view, 
the first thing to be done is to attempt to develop the natural 
resources of the West by developing the natural route, ‘.e., the 
Yangtse, If experiments prove that the obstructions cannot be 
removed, and that an adequate steamer service is hopeless, it will 
then be time to talk of a railway from Hankow to Chungking. 
Such a line would not follow the river, but would pass through 
Northern Hunan, a rich and easy country, and debouch into ‘the 
Yangtso Valley, probably about 100 miles below Chungking ; this 
Would very probably ba found to pay, even if steamers were 
running on the Yangtse River. The valleys of the Missisippi and 
Irrawady maintain both steamers and a railway, and there is no 


pinay to suppose that the valley of the Yangtse could not do the 





NOTES AND MEMORANDA. 


A coLLeGE for all branches of mechanical engineering 
—Ingenieros Industriales—is to be established in Bilbao at the 
—_ of the Provincial Deputation and the Municipality in equal 
shares, 


NaTuRAL gas, which is found in Western Pennsylvania, 
North Ohio, and Central Indiana, in large quantities, forms an 
excellent fuel. Its principal constituents are marsh gas, 90 per 
cent., and nitrogen 6 per cent. by volume. It contains also in 
small quantities, oxygen, carbonic acid, hydrogen and olefiant gas. 
One pound of natural gas gives off about 21,520 heat units, and its 
evaporative power from and at 212 deg. Fah,=22} lb. of water. 
Tests made at Pittsburgh showed that one pound of good bituminous 
coal was equivalent to7 to 12 cubic feet of natural gas. 


AttHoueH there is no probability of anything 
approaching immediate failure of the iron ore supply of Bilbao, 
there being still in the quarries from 40 to 50 million tons, yet the 
output during the last few years has been gradually diminishing. 
For instance, in 1898 the output was 4,973,000, in 1897 5, 136,800, 
and in 1896 5,160,000 English tons. On the other hand, the 
quantity of pig iron exported grows apace, Last year the exports 
amounted to 51,942 English tons, against 43,516, 22,543, and 
21,952 tons in the three respective preceding years. Of the 
51,942 tons sent away last year, the United Kingdom was by far 
the largest customer, having bought 15,533 tons, Italy, France, 
Holland, and Germany following in the order given. 


A HEAVY motor truck for freight work has been 
built by the Fischer Equipment Company, of Chicago, on 
the general principle hitherto developed in the Patton motor car. 
Power is derived from a three-cylinder 8-horse power vertical 
gasoline engine located in the forward part of the truck under the 
driver’s seat ; this is direct coupled to a dynamo which charges a 
battery of forty cells of 144 ampére hours capacity. The dynamo 
and storage battery in turn supply the two 5-horse power motors 
geared to the rear wheels. The engine is kept in continuous 
operation while on the road, charging the battery when the motors 
take a small current or none at all, supplying the motors direct 
when the load is moderate, and being helped out by the battery at 
times of heavy load. The weight of the truck is 44 tons. 


Some particulars of the Theisen process of scrubbing 
blast furnace gases recently appeared in our German contemporary, 
Stahl und Eisen. In this process very thin layers of the gases are 
mixed with the water orlye. A centrifugal scrubber is used, which 
brings the gases into intimate contact with the cooling water, and 
is stated to take out the very finest particles of dust. An artificial 
draught corresponding to 1—1}in. of water is created. The water, 
after taking up the dust, is drained into a settling basin, and may 
be used over again. It is stated that an apparatus 7ft. high and 
8ft. in diameter can deal with 10,600 cubic feet per minute. In 
saving by-products, it is found that the tar is first thrown out of 
the gases, and that cooling towers are not necessary, as the tar is 
completely removed, and is, moreover, nearly free from water, on 
account of the initial high temperature of the gases at the place 
of separation. The separation of ammonia water and berzene is 
also provided for. 


A vetocity of 3000ft. per second was recently 
recorded in the late tests at Indian Head of the new 45-calibre 
6in. United States Naval gun. This is claimed to be the best 
record made by a gun of this class. The Krupp 15 cm. (5°87in.) 
and the 16cm, (6°3in.) use projectiles weighing 88°2 1b. and 
110°2 lb. respectively ; but the highest muzzle velocity recorded 
for these is 5 foot-seconds, These guns are 50 calibres long. 
The Krupp 21 cm. (8°24in.) uses a projectile weighing 238°1 Ib., 
and is credited with a muzzle velocity of 2822 foot-seconds ; and the 
same velocity has been obtained with a Krupp 24 cm. (9° 45in.) 
gun, with a projectile weighing 352°7 lb. ‘The nearest French 
gun in type is the Schneider-Canet quick-fire, 5:91in. calibre, using 
a projectile weighing 88°2lb. With lengths of 45, 50, and 60 
calibres this gun shows velocities of 2625, 2756 and 2953 foot- 
seconds respectively. The 60 calibre length is an experiment, and 
the 45 calibre is the one to be compared with the American gun. 
The results are said to have been due to a new smokeless powder 
recently adopted by the United States Government. 


THE preparation of silicides of iron containing 25 to 50 
per cent. of silicon can be effected by the employment of the 
electric furnace. In an American contemporary was recently 
described the process carried out by Mr. G. de Chalmcnt, The 
raw materials used were a good iron ore, river sand containing 
some manganeseand titanium, and any kind of coke. Theiron oreand 
coke are very finely ground, then thoroughly mixed with the silica, 
which should be of thesize of coarsesand, and the mixture heated ina 
continuous furnace, being fed in at the top and the alloy tapped 
off at the bottom. The furnace used by the author admits of 
only 150 electrical horse-power, but the power may be greatly 
increased with a larger furnace. It is stated that the furnace 
gives little of the objectionable fine silica dust, and that not much 
slag is produced, if the materials be mixed in proper proportions, 
The alloy, when tapped from the bottom of the furnace, is white, 
and free from enclosed slag. An excess of silica should always be 
taken, to allow for volatilisation, the excess being increased the 
greater the proportion of silica desired in the alloy. 


Unper the heading of “La Houille Blanche,” the 
French journal Le Travail National observes that, ‘‘although the 
exhaustion of coal reserves does not appear very immediate, a 
substitute has been found for mineral fuel, in what has been called 
‘white coal,’ i.e, the utilisation of waterfalls with electrical 
transmission of power. The power of all the coal deposits yet 
discovered is represented by Niagara alone, and the Alps, the 
Pyrenees, and the Central Plateau of France are in a fair way to 
afford that country an industrial capacity of which it cannot be 
deprived. Thanks to the Rhine and Rhone, Switzerland is in 
course of being transformed into a producing country, while 
Norway and Sweden will not be left tehind in the rac»; 
and even Italy may become a slight rival of Great Britzin. 
That country, although now sending coal to the whole world, is 
not rich in utilisable waterfalls—just the contrary to France and 
Spain, which possess the largest mountainous surfaces distributed 
over the smallest area. It may be rejoined, however, that Great 
Britain possesses many important tidal rivers, while also being 
surrounded by the sea, and that the problem of the tide mill has 
very nearly received a satisfactory solution.” 


Some time ago Professor Elihu Thomson devised a 
steam engine of the four-cylinder single-acting type for motor 
carriage work. A description of this engine appeared lately in 
the American Electrician. As above stated, there are four 
cylinders, each 2hin. in diameter, with 3in. stroke. They are 
single-actiog, and work with single expansion, thus being four 
small engines each with about l-horse power capacity. The 
economy is said to have been high. The steam pressure was 
from 160 1b, to 2001b., and superheating was used. The engine 
consists of a simple cylinder with an admission valve of the 
vertical cone type at the top, while the exhaust openings are 
made all round the sides of the cylinder; these are uncovered 
when the piston is at its lowest point. With this arrangement the 
exhaust line is not horizontal, as in the ordinary steam engine, 
but from the time that the exhaust ports are recovered by the 

iston the compression is continuous and adiabatic. The steam 
| onsred once been admitted, it goes steadily forward and out, and 
there is no retraversing of passages, causing condensation, as with 
an ordinary engine, The admission valve is very much of the 
same type as is used on gas engine exhaust, and it does not suffer 
from the superheating of the steam, which at times is excessive, 





MISCELLANEA. 


Tue Bridge and Ferries and the Highways Committees 
of the Sunderland Town Council have prepared a report recom- 
mending the erection of a bridge over the Wear between South- 
wick and Deptford, at an estimated cost of £129,000. 


THE amalgamation of the two large steel-making 
establishments of Carnegie and Frick in Pennsylvania is likely to 
to be accomplished before long, and the name will be the Carnegie 
Steel Company. The capital will be 250 millions of dollars. 


A RECORD in naval construction is claimed by the 
French press for the Brest Dockyard, where the cruiser Suffren, 
12,504 tons, laid down in January, will, it is said, be ready for 
—- on July 25th. The time occupied will have been about 
six months. ; 


A society has been formed in Berlin with the name 
of ‘‘ Schiffbautechnische Gesellschaft,” and its object is to bring 
together shipbuilders, marine engineers, shipowners, officers of the 
navy and mercantile marine, &c., for the discussion of practical 
questions connected with the science of shipbuilding. 


Sanp will be used to extinguish fire, if there should be 
one in the New Telephone Company’s exchange at Indianapolis. 
It is used because it is less injurious to the electrical apparatus than 
water or chemicals would be. The sand is stored in a large tank 
above the exchange room, and is sifted automatically to any or all 
parts of the building in such a manner as to smother fire very 
effectively. 


A NEw small-bore repeating rifle has been invented by 
a French officer, Captain Daudeteau, and is now being tested at 
the Normale Firing School at Chalons Camps. The rifle has a 
calibre of 6°5 mm., and will have a magazine placed below the 
breech for holding five cartridges. It can be loaded either by a 
charge of five cartridges or by inserting a single cartridge in the 
breech, and the barrel is protected by a hard wood cover so as to 
prevent the burning of the hands. The Matin claims that the 
tests made have shown the new weapon to be superior to any 
hitherto used. 


THE new sewage disposal works of the Dronfield 
Urban District Council, recently opened, have been completed in 
accordance with the designs of the Council's engineer, Mr. G. 
White, C.E., of Mexborough, and are on the international system, 
comprising Candy circular upward flow tanks, with automatic 
sludge or detritus removal apparatus, clarifiers, and polarite 
oxidising filter beds, now popularly termed bacteria beds. The 
scheme has been carried out in accordance with the plans approved 
by the Local Government Board, the contractors being Messrs. 
Margerrison and Sons, of Dronfield. 


Tue Italian Government is said to be greatly concerned 
respecting the unanticipated growth of the shipbuilding and navi- 
gation bounties which are the result of a law made in 1896. Inthe 
budget for the year 1897-8, the sum of 4,388,000 lire was provided, 
but the amount which actually had to be paid was 7,588,000 lire ; 
in the budget for the current year the vote for these bounties was 
4,888,000 lire, but it is regarded as certain that not even 8,000,000 
lire will suffice. The president of the Budget Committee of the 
Chamber reports that a change in the law is necessary in order to 
protect the Treasury from a drain which is assuming serious propor- 
tions. 


An interesting exhibit at the recent Building Trades 
Exhibition was the ‘‘ Gasorcoal” stove, which is intended to com- 
bine the advantages of the coal fire and gas fire in one grate. It 
is a circular stove containing the coal grate and the gas grate 
placed back to back, and separated by a fire-brick partition. By 
opening hinged tile cheeks the stove can be rotated. When used 
as a gas stove there is little to distinguish it from an ordinary gas 
stove, and the same remark applies when it is used as a coal stove. 
Such an appliance is useful when fire is often wanted at a short 
notice. The new stove, which is made by the Gasorcoal Stove 
Company, Victoria-street, Westminster, can be used in existing 
fireplaces, and the cost is not excessive. 


Like most Western ideas, the subject of commercial 
education is occupying considerable attention in Japan. From a 
report recently published we gather that there are twenty-two 
Japanese commercial schools. The largest schools are those at 
Kioto, Osaka, Kagoshima, Nagoya, and the open ports. The 
number of students attending the schools at the end of 1898 
was 4935. In every case where Government aid was granted, 
the period during which annual payments were to be made 
was fixed at five years. The most striking feature of the higher 
commercial school is the enterprise displayed in teaching foreign 
languages, and this is due mainly to the enthusiasm of one man, 
Kanda Naibu, lately made Baron on the death of his—adopted— 
father. 


THE new Prince of Wales dry dock which was opened 
at Swansea lately, and has cost about £60,000, has an extreme 
length of 455ft., and a width of 116ft. between copings. The 
entrance is 60ft. wide, and the depth of water on sill is 15ft. at 
ordinary neap tides and 23ft, at spring tides. It is the largest 
dry dock in Swansea, and will povedvoe. on two ships at one time. 
The water will be pumped out by two powerful centrifugal pumps, 
36in. in diameter, by Messrs. Drysdale and Co., Glasgow, capable 
of discharging 420,000 cubic feet of water per hour, and these 
pumps can empty the dock in about two hours at spring tide and 
an hour and a-halfatneaps. Vessels will now be able to be docked, 
examined, and undocked so as to be able to enter the floating dock 
on the same tide. : 


T'xe British Consul, Mr. Murray, in his report on the 
trade of Poland and Lithuania for last year, points out the im- 
portance of introducing Englishmen wherever possible as engineers 
and machinists. It is most remarkable, on going over works and 
factories, to see that almost invariably the engineer in charge of 
each department has persuaded the owner to get machinery from 
his own country as it is required. It would almost pay ma- 
chine makers to provide engineers gratis in works likely to be 
enlarged. As sure ag you see a roomful of German or British 
machinery so surely do you know that the man looking after it is 
of the same nationality as the machinery, says Mr. Murray. These 
men require no incentive to make them keen to get orders for 
machinery from their own country. They do it from national 
pride, and they are the best and most valuable pioneers of their 
country’s manufactures, Too high a value cannot be placed on 
their services, 


In his report to the Foreign-office on the trade of 
Bilbao and district during the past year, Mr. Consul Smith refers 
to a class of work which is not much known in the United Kingdom, 
i.e, Eibar work. It is done in iron and steel, and there are four 
classes :—Repujado (repoussé), incrustado (inlaid), damasquinado 
(damascened), and relieve (relief). The repujado work is executed 
with hammer and punch. No mould is used ; the figures are very 
bold. It is difficult and often of great merit. The inlaid and 
damascened work are done by inlaying gold thread on the steel, 
forming beautiful designs after ancient and modern patterns, the 
difference between the classes being that the damascened work 
has a srnooth surface, and the inlaid work is slightly in relief. 
The relieve work is done by few, and is very difficult. The figures, 
which are of gold or silver, project from their steel bed. In each 
of the three last kinds, when the artistic work is finished, the 
object is empavonado, or given the dark surface—sometimes 
smooth and shiny, sometimes a dull black, without polish—neces- 
sary to show by contrast the beauty of the gold or silver design. 
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soREIGN AGENTS FOR SALE OF THE ENGINEER. 
AUSTBIA.—GEROLD anv Co., Vienna. 


F. A. Brocknavs, 7, Kumpfgasse, Vienna I. 
‘A. KELLY AND Watsu, Limite, Shanghai and Hong Kong. 


CEN —BovvEAU AND CHEVILLET, Rue de la Banque, Paris. 
vORMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 


A. TWEITMEYER, Leipzic. 
F. A. BrockHaus, Leipzic. 
NDIA.—A. J. CoMBRIDGE AND Co., Esplanade-road, and Railway Book- 
: stalls, Bombay. 
ITALY.—Loxscuer AND Co., 307, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLy anp WaAtsH, Limitep, Yokohama, 
Z. P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St, Petersburg. 
8. AFRICA.—GoRDON AND Gorcn, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GoRDON AND Gotcn, Queen - street, Melbourne; George- 
street, Sydney ; Queen-astreet, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
ToRNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Urton anp Co., Auckland. 
Craio, J. W., Napier. 
QANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg&.iy anv Watsu, Limirep, Singapore. 
YLON.—WIJAYARTNA AND Oo., Colombo, 








——— 


SUBSCRIPTIONS. 


weer can be had, by order, from any newsagent in town or 

te sage the various railway stations; or it can, if preferred, be 

supplied direct from the office on the following terms (paid in 
advance) :-- 

Half-yearly (including double number) .. .. £0 14s. 6d. 

Yearly (including two double numbers) .. .. £1 9. Od. 


credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tus ENGINEER is seguebened fer transmission abroad. 

Acomplete set of Tok ENoIngEk can be had on application. 

of the reduction of ey on newspapers to one uniform 
— for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINRER weekly and ay free. Subscriptious sent by 
Post-office Order must be made payable to Taz ENGINEER, and accom- 
panied by letter of advice to the Publisher. 


Tain Pargr Copigs— 
alf-yearly.. .. « = = «= 
Yearly .. .. cc co ae ac eo 

Tack Paper Copigs— 

Half-yearly .. £1 

WOE cc da) ee. Su aw, 40) (ae oe ae ee 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 

t#@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-ofice Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly adv ments are taken 
subject to this condition. 


Prices for Displayed Advertisements in “ ordinary" and “ special” posi- 
tions will be sent on application. 


Advertisements cannot be inserted anless delivered before 
Six o’clock on Thursday evening; and, im consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tow Enoinegr, or containing 
questions, should be panied by the name and address of the writer, 

not necessarily yt my pe. but as a proof of good faith. No notice 

whatever can be en of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


A. E. W. (Brisbane).—Apply to the Secretary, Institution of Mechanical 
Engineers, Storey's-gate, Westminster. 

J. W. (Manchester) —Probably Ede’s book on ‘‘ The Management of Iron 
and Steel,” second edition, will supply what you want. Possibly you 
may find a copy at a second-hand book shop. 

G. Y. M. (Oorgaum).—Mr. Sebastian Smith’s address is Shipley Colliery, 
near Derby. A full description of his safety prop will be found oa 
page £64, vol. xii, *‘ Transactions" of Federated Mining Institute. 

8. G. (Avenue-road),—You have left school too soon, In the present day 
fitters are expected to write and spell at least moderately well. We 
do not suppose that any firm would listen to your application for em- 
ployment, 

Puzziep.—The details for which you ask depend very largely on the 
type of hot-air engine used. In engines which do not compress the 
air before heating, the effective working pressure is about 12 lb. per 
square inch. The diameter of the piston for a 4-horse power engine 
should be about 8in., and the stroke about the same. A 6in. cylinder 
with a 6in. or Tin. stroke ought to develop a }-horse power. If the 
air chamber is the same diameter as the cylinder, it should be from 
three to five times as long, so that a long displacer may be used. ‘The 
engines are heavy for the powcr developed. 


INQUIRIES. 


BORING MAINS UNDER PRESSURE. 
Sir,—Can you give me the name of the makers of Morris’s patent 
apparatus for boring mains under pressure ? J. T. 











COMPRESSED AIR METER. 


Si1r,—Can any of your readers recommend a meter for measuring air 
compressed up to about 80 lb. per square inch ? J. W. C. 





HYDRO-PNEUMATIC PUMP OR AIR ASPIRATOR. 
Sir,—Can any of your readers tell me where I can see at work or 
secure details of an hydro-pneumatic aspirator for exhausting a vessel 
or receiver ? J. F. 








MEETINGS NEXT WEEK. 


INsTITUTE OF MARINE ENGINEERS.—Monday, May 23th, at 8 p.m. 
Paper to be discussed, ‘‘Comparison between the Performances of Two 
Steamships,” by Mr. T. D. McArthur, Member. 

Society or Arts.—Tuesday, May 30th, at 8 p.m. Applied Art Section. 
Paper, ‘‘ The Revival of Tradesmen’s Signs,” by Mr. J. Starkie Gardner. 
—Thursday, June Ist, at 480 p.m. Indian Section. Paper, ‘‘The Port 
of Caleutta,” by Sir Charles Cecil Stevens, K.C.S.I., late Acting 
Lieutenant-Governor of Bengal. 








DEATHS. 
On the 2ist inst., at Worthing, L. W. Paynter, M.I.C.E., late P.W.D., 
Madras, aged fifty-nine. 
On the 19th inst., at 12, Park-terrace, Glasgow, ALEXANDER STEPHEN, 
of Kelly, shipbuiider, Linthouse, Govan, aged sixty-seven. 
On the 20th inst., at his residence, at Roundhay, near Leeds, Joun 
Hawruorn Kitson, J.P., of Kitson and Co., aged fifty-six years. 
On the 23rd inst., at The Greys, Eastbourne, aged eighty-two, Harrior 
Manpy, widow of Charles Manby, C.E., relict of William Comber Hood, 
and elder daughter of Major Nicholas Willard, of Eastbourne. 
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BRITAIN’S COMPETITORS. 


Some things wise, many things foolish have been said 
and written concerning Britain’s trade and Britain’s 
chance of prosperity in the future. Possibly the various 
problems of commerce have had more attention than 
they deserve, or have been discussed without competent 
knowledge or sufficient reason by irresponsible people. 
The position at the present moment is so interesting, at 
least to those who look below the surface, that we pro- 
pose to say here a few words which may prove useful, if 
in no other way then because they may suggest to 
speakers and writers the desirability of making sure of 
their ground, and may, indeed, persuade them that the 
obvious is not always true, nor is the ostensible certain. 

We have recently had two prominent facts before us 
—a pessimistic press, reflecting the thoughts of certain 
timorous or ultra-cautious men, both writers and readers ; 
and a period of prosperity quite without parallel in the 
annals of the nation. The manufacturers, traders, 
exporters, importers, shipowners, shipbuilders of the 
country exult. They either ignore the dreadful fate fore- 
told for them altogether, or laugh at lucubrations which 
breathe foolishness. For the moment, at all events, the 
daily press does not reflect the thoughts of those at once 
best informed and most interested. The situation may 
be summed up in a few words. In Parliament, at public 
meetings, in the columns of the press we are continually 
told that the present prosperity is too good to last, and 
that unless we do such and such things ruin will fall on 
the nation. On the other hand, we have the great in- 
dustrial army taking no heed of the warning and going 
on in its own way, and the country grows richer and 
richer, and there is no trace of evidence that a cata- 
strophe is impending. What is the truth? Is the 
nation really in danger? Do we really risk our future 
by neglecting certain precautions in the present? Letus 
see what it all com2s to. 

Prosperity has 1eached high-water mark when all those 
capable of earning are at work, and when all the avail- 
able capital in a country is fully employed. The present 
position in this country, judged by this standard, is emi- 
nently satisfactory. The fact is not disputed ; but we 
are told that our prosperity is endangered by foreign com- 
petition, that is to say, all those able to work will no 
longer be employed, and our capital will either disappear 
or will be left idle. This means, of course, that the 
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the exclusion of ours. There are now three nations who 
may be said to supply the world’s needs for all kinds of 
manufactured articles, and a great deal of its raw material. 
These countries are Great Britain, the United States, and 
Germany. At all events, if we are to judge by what we 
are told, especially by foreign consuls, these three are 
the first, and the remainder nowhere. We are never told 
that France or Italy, or Austria, or Denmark, or Spain 
is a dangerous competitor. Let us take in order the 
assertions of the school which can see no good in English 
ways or methods; nothing but good in those of other 
countries. We are told, in the first place, that Germany 
beats us because of her technical schools. Does it not 
strike our leaders as a little remarkable that we never hear 
a syllable about technical education in the United States 
as a reason for fearing the competition of Brother Jonathan? 
But, failing technical education, we could, it is said, 
still do much to avert calamity if we would only sell our 
goods in metric measures. When arguments are advanced, 
wise men will estimate their value by the competence of 
those with whom they originate. Let us take the argu- 
ment about the metric system first. Who is most likely to 
know whether much is or is not to be gained by adopting 
the metric system? The professor in his college, the 
leader writer for a daily paper, the schoolmaster, 
the consul, or the man who is daily and hourly 
transacting business on an enormous scale with 
foreigners? There can be but one answer. The assump- 
tion that the British manufacturer ruins his trade by a 
pig-headed obstinacy or a crass ignorance which prevents 
him from selling by the metre instead of the yard, would 
be lamentable were it not absurd. But is it a fact that 
the metric system is found to rule among our customers ? 
Has it influence in Canada, the United States, Australia ? 
Does the Roumanian peasant, or the Indian ryot, know 
anything about either the metre or the yard? Does the 
metric system rule in Russia, in Siberia? Do the gentle- 
men of the daily Press know what a Vershok is? Do 
they know that the old Russian Fuss was 13°75in., and 
that since 1831 the English foot—divided into twelve 
parts—has been accepted as the standard of length? Is 
it generally known that in Norway and Denmark 
measures are used, which have nothing in common with 
the metric system? It is not too much, we think, to 
say that there is not at this moment a single country 
outside France which has adopted the metric system 
that does not also use its own system. Practically, 
the conditions are the same as in this country. The 
metric system may be used, and is used; but the 
country folk still prefer holding to the weights and 
measures of their fathers. It is by no means enough 
that the English trader should sell his wares by the 
metric system; he ought to sell by half-a-hundred 
systems, one for each country with which he trades. 

It would but be going over old ground to ask in what 
way technical education has placed Germany in a better 
position to trade than this country. The statement has 
no real foundation in fact. We cannot do business with 
Germany because hostile tariffs keep us out; we cannot 
trade with the United States or with our own Colonies 
for the same reason. Is it not evident that Germany 
and the United States, with all the boasted pre-eminence 
that technical education can bestow, are still so far 
behind this country that if free trade were established 
to-morrow we could flood the German markets and ruin 
the German manufacturer? He says so, and he ought 
to know. Is it not true that, in spite of the sharpness 
and transcendent ability of our brothers and sisters 
at the other side of the Atlantic, the United States 
manufacturer and shopkeeper are put to the deadliest 
shifts of Protection to exclude and bafile British com- 
petition? Have our readers read the story of Mr. Haupt- 
ner and the American customs? Under the circumstances 
it seems to us to be little short of criminal to belittle the 
English manufacturer, the English trader, as some writers 
and speakers in this country do. The truth is, that 
while we are wasting time on such puerilities as the 
metric system and technical education, we are over- 
looking the real reasons why both the United States and 
Germany are to be feared, and we may say incidentally 
why France and Spain and Austria are not. It is in the 
national character, and in the social policy that is the 
outcome of that character, that we may look for danger. 
In trade, in manufactures, in all that makes for national 
success, obedience plays a most important part. It is 
absolutely essential that some individuals should rule and 
that others should obey. The notion that one man is as 
good as another iserroneous theory. Scores of socialistic 
schemes have been tried and always come to grief 
because there were no leaders implicitly followed. It is 
not necessary even to attempt to argue the point. Now it 
is impossible to go into German factories, or workshops of 
any kind, without noticing that the discipline in all of 
them is superlatively good. The men may, when away 
from work, talkas much socialistic rubbish as they please ; 
in the shops they are not only obedient but disciplined. 
The result is that they work with a “‘ oneness’’ that must 
be seen to be believed. This, no doubt, results from the 
military training which every man undergoes. But it 
must not be forgotten that this is not all; at the back of 
it is the national character. In France every man, in 
like manner, undergoes military training; but the French 
workman is, probably, the most disobedient to be met 
with. It is in the general flightiness of the Frenchman 
that we find our safety. It is in the steadiness of the 
German, the dogged determination “to get there” 
manifested by the leaders, and the blind obedience 
rendered by the rank and file, that we look for danger. 
But it may be said the people of the United States are 
neither French nor German, and they are among our 
most powerful competitors. Again, we reply that the 
danger does not lie in technical education—a thing which 
the American manufacturer appraises at its proper value 
—nor in military obedience, but in the national character, 
which, after all, combines the best features of the 
French and German nations, with a good deal of 
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the American is hurry. It is inborn. The result is 
patent to the world. If an Englishman or a German 
has to plane up a bed plate, he is content to do the 
work in a week. The workman says that all days 
mean planing, and that he may just as well be planing 
one bit of iron as another; not so the American. We 
have heard it said of a man that in a few hours he 
“* gets sick of the sight of the job, and wants another.” 
Doubly so with the manufacturer. No sooner does he 
find that the bed-plate can be planed in a week, than he 
resolves that two shall be done in the time, and he 
schemes a tool to do it. The result of hurry is that work 
is driven through the shops at a pace which surprises 
the average Englishman. Need we stop to point out 
the advantage gained? We think not. Another phase 
of the national character has not received half the 
attention it deserves. Such aman as Hooley is impos- 
sible in the States. His place is taken by Leitner. The 
drift of speculation is different. Company mongering as 
it is practised here has no existence in the United States. 
There is plenty of dishonesty and wrong doing, but it is 
wholly different in kind, and on the whole very much less 
harmful. Nay, indeed, it is often indirectly beneficial. 
Thus, for example, the formation of a copper trust leads 
to the development of new sources of supply, and the 
ultimate cheapening of the metal. 

Those who have the good of this country very much at 
heart no doubt often urge that we should do what other 
nations do. One speaker, much impressed with the perfect 
discipline he found in a German ironworks, strongly and 
publicly advocated compulsory military service in this 
country. Few people of education will differ from him. 
We have no doubt whatever that twelve months’ soldier- 
ing would be the making of thousands of our boys; but 
it is futile to suggest it—the national character is opposed 
to such a practice. Aware no doubt of this, the favourite 
panacea for all our prospective ills is comprised in two 
words, ‘Hurry up.” Here, again, we have the whole 
weizht of national character against us. The Englishman 
as arule never hurries; when he does, he almost invariably 
makes a mistake. The loss and re-conquest of the Soudan 
are object lessons which should not be forgotten. 


THE LIMITATIONS OF BRITISH RAILWAYS. 


WE recently reproduced in our columns an article from 
the pages of the Railway Times. That article contained 
much that was suggestive, one or two fallacies, and certain 
passages indicating some lack of perception of what we 
may term the limitations of British railway practice. So 
little seems to be understood about these, even by men 
who ought to be well informed, that it appears to us worth 
while to say a little concerning them. Our contemporary 
has given us a text in the shape of an argument that 
British locomotive superintendents have been building 
engines which are much too good as regards materials 
and workmanship, regardless of the fact that they must 
soon be superseded by other and larger locomotives. No 
argument could perhaps be adduced which will serve 
better to bring out those points connected with railways 
and railway traffic which govern all that has to be done, or 
indeed attempted, by the most enterprising directors or 
their officers. 

In the first place, the development of railway traffic in 
this country has been very farfrom continuous. Passenger 
trains for many years did not augment in weight but in 
number on our great lines, and even the progress in num- 
bers was very intermittent. Types of rolling stock were 
very persistent. Up to ten years ago little need was felt 
for augmented engine power, and itis safe to say thatitis 
only within the last three years that the demand became 
urgent. Under these circumstances, locomotive super- 
intendents were justified in building well. For there was 
no reason to doubt that the useful life of these engines 
would extend to at least twenty-five years. Even now 
many railway men doubt that it is good policy to build 
such big, powerful engines as those of Mr. Drummond on 
the South-Western, or of Mr. Aspinall on the Lancashire 
and Yorkshire. There is, however, no reasonable ground 
for such doubt. Railway trains have increased and are 
increasing in weight, and locomotive superintendents 
now begin to regard twenty coaches as a normal load, 
instead of fifteen or sixteen. We arrive, then, at 
engines with 1600 or 1800 square feet of heating sur- 
face, and cylinders 193in. by 26in., or 20in. by perhaps 
28in., as the standard first-class passenger engine of the 
near future. If this be true—and it is true—then either 
of two things must take place. Either piloting must 
become a regular and most expensive way of using up 
the smaller engines now at work, or else these engines 
must goto the scrapheap. The latter alternative appears 
unpleasant. Beyond all question it represents the proper 
policy. On the Lancashire and Yorkshire Railway, for 
example, twice as many locomotives are now in use as 
were running a dozen years ago, and yet the cost of repairs 
and maintenance of all kinds remains within a couple of 
thousand pounds per annum what it was, and this on an 
expenditure of over £90,000 a year. This admirable re- 
sult has been largely due, we venture to think, to remorse- 
lessly scrapping all engines which are no longer well up to 
their work, no matter how good their condition may be. 
The conditions are, indeed, identical with those obtaining 
in engineering shops. Some firms persist in retaining 
old tools, because they think they are too good to throw 
away, while other and more enterprising firms buy the 
most modern and best machine tools in the market, and 
turn out the old tools as no longer able to meet the 
demands of modern competition. Now the rolling stock 
of a railway represents the tools with which the company 
earns a dividend; and to keep engines running whose 
working does not pay, because it seems a pity to break 
them up because they are so good, is about the worst 
policy itis possible to follow. 

Assuming, then, that a new race of engines is coming 
into existence, we must ask whether these should be built 
like their predecessors, to ‘‘last for ever,’’ or will it be 
more prudent to construct them cheaply, and rest content 





if they can do four or five years’ service, like American 
colonial locomotives, in the certainty that these also 
will in their turn be superseded by yet more gigantic 
engines ? This question brings us at once to railway 
limitations, and the answer must be that such engines as 
that of Mr. Aspinall, for example, recently illustrated in 
our pages, may be regarded as representing finality as 
far as size is concerned; and it will therefore be good 
policy to build as we have always done, because these 
great locomotives cannot be superseded, unless, indeed, 
electricity turns them off the road. In the first place, 
the size of our railways regulates the size of the engines. 
Our tunnels, bridges, platforms, &c., render any augmenta- 
tion of dimensions otherwise than lengthways impossible. 
But even if this were not the case, it may easily be shown 
that no necessity for larger engines can arise; railway 
limitations come in the way and preclude it. Attempts 
to run trains of more than twenty coaches—by coach 
we mean a vehicle of about twelve tons—must fail 
simply because platforms and stations are not long 
enough to accommodate them. Very long trains are 
always «. nuisance, on account of the difficulty of station 
working, and so we are face to face with the fact that 
there is actually a point beyond which a railway company 
can only with the utmost difficulty, if at all, carry more 
passengers. Already, as is well known, most of our 
great companies have had to double more or less of their 
main lines. This enables them to run a greater number 
of trains, but it does not affect in the least the weight 
of the trains, and this is the question with which we are 
now concerned ; that cannot at all be augmented unless 
the platforms are lengthened and stations enlarged. The 
capital outlay which these changes must represent would 
amount to many millions. In our principal cities, such 
as Manchester, Liverpool, Birmingham, or Leeds, it 
would involve an enormous outlay, and raise in all pro- 
bability a storm of opposition. Strange as it may seem, 
therefore, to those who have had faith in the unlimited 
capacity of our railways, it is a fact that directors are 
very nearly at the end of their tether, and this being so, 
it will be excellent policy to build all powerful locomo- 
tives of the future to “ last for ever.” 

Itmay, of course, be urged that there will always be 
work for the lighter engines on lighter trains. This is 
quite true, and an excellent theoretical argument, but it 
does not work out in practice. When an engine is 
loaded pretty near its limit, one extra coach means a 
second engine. The further development of transit in 
this country must take the form of additional tracks on 
existing lines, or new lines like the Great Central. The 
present roads with their platforms and stations cannot 
accommodate more traffic than is represented, as we 
have said, by the twenty-coach train. It must be ad- 
mitted, however, that the numbers carried in these great 
vehicles ure comparatively small, the dead weight per 
passenger being tremendous. Whether a radical change 
in the construction of carriage stock in this respect is or 
is not possible, we shall not pretend to say. The travel- 
ling public court luxury, however, and directors provide 
it. But luxury means big locomotives, and the limit 
seems to have been about reached both in locomotives 
and luxury. 
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THE TRADE OUTLOOK. 


Wiri all the briskness in business which at present per~ 
vades the iron, steel, and cutlery industries, there is not a 
little anxiety and unrest manifested by masters and men. In 
the coalfield there has rarely been a time when peace was so 
much the predominant feature of that exceptionally sensitive 
industry, but here and there are ruptures which indicate how 
little would be required to precipitate trouble. All classes of 
fuel are at present in abnormal demand, chiefly on account of 
the generally gratifying condition of trade in the country and 
partly through the stoppage in the Belgian coalfield. Years 
ago the union officials of Great Britain were counselled to 
discourage agitation in our coalfields until they had induced 
their foreign brethren to try and get as near as possible to the 
British level of remuneration. The time seems to have come 
when the continental coal-getter has taken the matter into 
his own hands, and after various abortive efforts in Austria, 
Germany, and France, the Belgian miner seems to have set 
about the workin earnest. Theimmediate effect in this country 
is, of course, to cause a run on the classes of coal most freely 
used in the Belgian market. This demand, coming at a time 
when every trade in the country is exceeding its average 
requirements for fuel, has augmented the congestion in an 
already congested industry. The result is that prices have 
been gradually rising all round—the usual summer drop in 
house coal has been averted, manufacturing fuel has been 
brought up to a figure without precedent ; for many years 
steam coal has moved in a similar way, and to an equal 
extent, and in the new contracts which are now in course of 
negotiation with the various railway companies coalowners 
are standing stiffly out for very substantial advances on 
previous terms. The rate of increase asked for being no less 
than 3s. per ton, the railway companies are not unnaturally 
reluctant to concede so much, but in any case if the coal- 
owners contrive to retain their present cohesion, the railway 
companies must for once reverse the old order and take second 
place in the contest with the coalowners. There is not the 
slightest doubt that the demand for all classes of coal at this 
moment is largely in excess of the supply—a feature, by the 
way, which is usually characteristic of gas coal, although the 
owners of gas coal pits have not been able to take full 
advantage of it inthe past. It is exceedingly satisfactory 
to find that the large consumers are prepared to pay 
a reasonable advance for their needs; and there is not 
the slightest doubt that if the coalowners are moderate in 
their counsels we shall have the trade, in that great depart- 
ment of it, put upon something like a fair and permanent 
basis. For many years the British coalowners have been 
supplying coxl to the gas and railway companies, and other 
large consumers, at prices which positively left little or no 
profit, and there is nothing inequitable now that the con- 
ditions favour the colliery proprietors, in their standing out 
for something like a fair price for their product. Turning to 
the iron and stecl industries, the situation is not without 
cause for some misgiving. The demand for pig iron is 
altogether out of proportion to the powers of output, and as 
the Americans are unable to obtain anything like what they 





need in their own country they are adding to t} 

over here and depleting the already sean market, ie 
freely felt on this side that unless the United States m 7 
facturers have relief, and that within a very short rte 
shall have one of those sudden ** booms ” which always AN a 
end prejudicially affect business. Prices go up sharply a @ 
quickly, these cause orders to be held back in the hope Pa 
values may fall to a more reasonable rate, and, as that no 
dency is emphasised, the reaction is as sharp as the rige r| 
week or two will serve to show how far these fears are a ll 
founded, but there is no disguising the fact that at te 

much disquietude is felt on that account. The most qniiie 
ing fact in the whole industrial outlook is the way in which 
the men are working, cordially co-operating as they arg 
doing with their employers in meeting the extraordinary 
pressure from home and foreign markets. Any disturbance 


or industrial revolution now--either for alteration in hours 
of working or rate of payment—would be a Srievous 
calamity. But the men are all making good wages, and they 


have the sense to let well alone. 


WONDERFUL WEAPONS. 


We often wonder who is the individual who invents those 
wonderful new weapons of war that never get beyond q 
paragraph in the daily papers, and which no one takes 
seriously, even there. The latest is a French device, anq 
consists in utilising wireless telegraphy to send sparks to 
blow up the magazines. On the whole, we prefer the o}( 
magnet that drew the bolts out of ships so that they tumb¢ 
to pieces. It only required faith in the magnet; the French 
device needs belief in a purely imaginary type of wareh » 
also. From Portland comes another story of « boy who hu 
invented an electric gun that does pretty much whet ay 
ordinary gun firing cordite and high explosive shell doeg, 
The Admiralty, we are told, offered £75,000 for it! Those 
sanguine inventors who have produced things of re. utility 
and after much labour got them accepted by the British 
Admiralty, could have given the paragraph makers a few 
hints about the folly of adding three noughts. There is g 
frightful lack of originality about all these inventions, 
Cannot some genius publish a statement to the effect that 
an engineer called Archimedes has invented a patent sun. 
focussing glass, by means of which hostile ships ure set on 
fire at sight? Experiments on a small scale could be 
made demonstrably successful to every reader. 


ELECTRIC CABS IN CHICAGO, 


Erectric cabs and other vehicles have been in use toq 
large extent in New York, and toa smaller extent in Chicago, 
but a company has now been organised to operate on a very 
extensive scale in the latter city. It will include not only 
cab service, but a parcels delivery service, and a number of 
the vehicles are now being built. The cabs will have storage 
batteries of sufficient capacity for a run of thirty miles at a 
fair speed, while the charging or changing of the batteries 
will occupy but a few minutes. The cabs will be kept at 
certain stations throughout the city, whence they can be 
ordered by telephone. One of the large electric lighting 
companies is interested, and will make arrangements for 
charging the batteries. This will add to its income, as the 
work will be done during the day, when the demand on 
the plant is ata minimum. A still larger interest is held by 
the company, which owns practically all the important 
storage battery patents in the United States, under a com- 
bination effected some years ago as the result of disastrous 
cut-throat competition. A combination which controls the 
solid rubber tire patents and manufacture is also interested. 
Works have been purchased, and will be fitted up for the 
manufacture of the electrical apparatus and machinery, and 
the wheels. The carriage bodies will be built by different 
firms of carriage builders. This plant will be operated by 
the new Chicago company, which has a capital of £5,000,000, 
and which is composed of representatives of the three large 
interests—for the storage batteries, the wheels, and the 
establishment of a local cab and delivery service. 








CATALOGUES. 


John Chambers and Son, Limited, Fort-street, Auckland, New 
Zealand.—Mining and general machinery and engineers’ requisites, 
exhibited at the Auckland Mining and Industria] Exhibition. 

Harry W. Cox, Limited, Cursitor-street, Chancery-lane, London. 
—Catalogue and — price list of X-ray apparatus, vacuu o 
tubes, wireless telegraphy, and telephones, 3 

Bradbury and Co,, Limited, Wellington Works, Oldham.—New 
No. 6 capstan lathe, specially designed for the turning of incan- 
descent electric lamp holder parts. 

Ernest Scott and Mountain, Limited, Newcastle-on-Tyne.— 
Illustrated list of compound double-acting eelf-lubricating enclosed 
engines, and also tandem three-crank compound engines of the 
same type. This list gives the effective powers at varying speeds 
and steam pressures, 

Shippey Brothers, Limited, King-street, Cheapside, London.— 
Illustrated leaflet of new designs of self-propetled electric carriages 
and motor cars on the Riker system. 

Beck and Co., Limited, Southwark, London,—Water Meters. 
This is a handsome book devoted to a description of the Imperial 
positive water meter, 











RE-OPENING OF GLascow Bripce.—On Wednesday last, under 
somewhat cold and gloomy auspices as to weather, the re-con- 
structed bridge which spans the Clyde at the foot of Jamaica- 
street, Glasgow, was ceremonially opened by Lady Richmond, wife 
of Sir David Richmond, Lord Provost of the city. The proceed- 
ings were witnessed by a vast concourse of spectators, besides 
those in the reserved enclosure in the middle of the bridge where 
the conventional ribbon was cut, and shortly after the close of the 
ceremony the barriers at each end of the bridge were taken down 
and the citizens allowed to cross for the first time. Since Wednes- 
day the tramway rails have been joined to the main lines at each 
end, and tramway and other vehicular traffic set agoing. In 
another issue we pu: iving some illustrations and historical 
and descriptive details of the bridge now opened, which is, in most 
essentials of design, the previous bridge—one of Telford’s master- 
pieces—re-constructed, but widened and very much strengthened 
as to foundations. The masonry of the J ages bridge has been 
all utilised, and for most part pi e identical place in the 
construction of the new one. The new bridge differs chiefly from 
the previous one in that the hase, balusterr, cope, and pediments 
over the piers are polished, instead of being rough-hewn, and 
that it is 22ft. wider, making the entire width 80ft, The roadway 
is 50ft, wide, and both pavements 15ft. wide, the gradients being 
the same as before. e engineers of the reconstructed bridge 
were Messrs. Blyth and Westland M.M. Inst, C.E., Edinburgh ; 
the contractors were Messrs. Morrison and Mason, Glasgow ; an 
the whole of the new granite used has been snoites by Mr. John 
Fyfe, Aberdeen. The work was begun in July, 1895, so that it 
has taken nearly four years to complete the bridge, 
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SEWAGE DISPOSAL AT GLASGOW. 





“first sod” in connection with the laying down of 
ertaking a further section of the great scheme of 
cation and disposal to which the city of Glasgow 
d :mitted—and of which a considerable part has 
stands “heen realised in th ks at Dal ks 
already been realised in the sewage works at Dalmarnoc 
s cut with becoming ceremony on the 16th inst. oy Lord 
= vost Sir David Richmond, in presence of the members of 
= Sewage Committee of the Corporation, and other gentle- 
oe The breaking of ground took place at a spot near 
Yoker on the north side of the Clyde, which will form part of 
the site of the sewage works for the north-western district 
of the city and suburbs. The works at Dalmarnock, begun 
over five years ago, NOW deal successfully with the drainage 
from the North-eastern portion of the city, and to that extent 
intercept a large amount of sewage which used to find its way 
into the Clyde. ; a 

The works of which the initial step was taken on the 16th 
inst. are intended to complete the scheme of river purifica- 
tion so far as the north side of the city is concerned, and 
were designed to deal with the drainage of an area of 7570 
acres, Within whose bounds there is an estimated population 
of 676,000 persons. Included in the scope of the works begun 
are upwards of seven miles of the outfall sewer, varying in 
capacity from 7ft. in diameter to between 8ft. and 9ft., and 
forming the major portion of the main drains required to 
collect and deliver the sewage of the northern bank of the 
river at the precipitation works at Dalmuir. The outfall 
sewer will be completed in terms of the contract in less than 
a year, and the other sections of the works, authorised by 
Parliament in 1896, will be in progress during the course of 
the present suinmer. The contracts for the intercepting 
sewers for the collection of the low-level drainage of Glasgow, 
Partick, and Clydebank, which are about 74 miles in length, 
are now in course of preparation, and the detailed drawings 
of the precipitation tanks and harbour works at Dalmuir are 
also in the hands of the measurer. The intercepting sewers 
are less in capacity than the outfall, varying from 3ft. to 5ft. 
in diameter. The working designs of the pumping engines 
are well advanced, and the general arrangements of the 
whole undertaking are in such train that it appears noe un- 
likely that before the Exhibition of 1901 is opened the whole 
sewage of the districts on the right bank of the Clyde, from 
two miles above to seven miles below the bounds of the city 
proper, will be excluded from the river. ; 

By a third Bill, passed last year, authority has been given 
to the Corporation of Glasgow to proceed with the treatment 
of the river sewage on the south bank of the river in a manner 
similar to that adopted on the north bank. In this way, and 
through the co-operation of other local authorities, the pro- 
tection of twelve miles of the Clyde against pollution by 
sewage has been secured, so that eventually no impurity will 
be admitted from the south bank, between Cambuslang, 34 
miles above, and Renfrew, five miles below Glasgow. Rather 
more than 17 miles of main sewers, varying from 3ft. to 7ft. 
in diameter, will be required in carrying out this final portion 
of the scheme. The action of the Corporation of Glasgow in 
this important undertaking ensures the restoration of the 
whole river Clyde to a condition of purity, since it of necessity 
becomes the duty of all other riparian authorities to prevent 
the discharge of matters offensive or deleterious. Some local 
authorities have indeed already taken proceedings in this 
direction, and others, such as Paisley, for instance, are at 
present directing serious attention to the subject. 

The mention above made of “ harbour works”’ at Dalmuir 
suggests reference to the fact that the problem of disposing of 
the sludge resulting from the western sewage treatment is 
being solved in another way than at Dalmarnock, where it is 
prepared and disposed of for agricultural purposes. Con- 
tiguity to the estuary of the Clyde has suggested, or almost 
imposed—a solution, which takes advantage of the river as a 
medium for bearing the sludge refuse to a safe and remote 
destination. It has been decided to carry it out to sea and 
dump it down in the vicinity of Garroch Head, and for this 
purpose extensive harbour accommodation at Dalmuir and a 
considerable fleet of hopper barges are involved in the 
scheme. This is certainly the simplest way of getting rid of 
thesludge, and it may be that in the long run it will be the 
cheapest and most effective also. 
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DOCKYARD NOTES. 





An adverse fate seems bent on preventing the names of 
foreign ships from being correctly reported. The Chinese 
and Italian warships have arrived at Portsmouth, but in 
neither case are their names those that rumour attached to 
them. The Chinaman is the Hai-Tien from Elswick, the 
Italian the Liguria from Dutch ports. She is bound for 
China, and, in view of the strained relations between Italy 
and China, willno doubt keep an eyeupon the Hai-Tien. The 
only Chinese on board this ship, by the way, are thé Chinese 
naval attaché and a few servants; the crew are naval pen- 
sioners of the British Navy, and the skipper, Captain Under- 
wood, R.N., retired. 


A very fine vessel is the Hai-Tien, from the sailor’s point 
of view; Elswick has done better with her than with the 
Takasago. The main armament is the same in both cases, 
two 8in. and ten 4-7in., but whereas in the Takasago the fore- 
most and aftermost 4-7in. are slightly sponsoned, the Hai-Tien 
has not such a thing as a sponson aboard her. End-on fire 
is instead secured by recessing the superstructure in-board. 
There are circumstances under which this might be un- 
pleasant for the men at the 8in, but such circumstances 
would be unlikely to occur, and are in any case more than 
balanced by the increased seaworthiness due to the absence of 
Sponsons. True, those of the Takasago are very slight. In 
the American edition of the Takasago they are very large, but 
the Kasagi is more or less a caricature of the Elswick ship in 
other ways. 





To return to the Hai-Tien, she is of 4300 tons, 396ft. long, 
and 454ft. beam, Her exact trial speed we have not heard, 
but we have an idea that she made something of a record. 
As regards the ship herself, she struck us particularly by her 
clear decks, which are as clear as those of our Eclipse class— 
clearer, possibly, since there are no 12-pounders between the 
4'7in. guns, but merely 3-pounders on top of the bulwarks. 
Here she follows her prototype, the Buenos Aires, just as she 
tollows her in appearance and in the absence of sponsons, 

ing 200 tons smaller, she has no Gin. guns like the Argen- 





tine vessel, but possibly also these are omitted in order to 
simplify the ordnance. 





Tue Liguria is a well-known type of Italian vessel, a soit 
of small Esmeralda, with a pair of Gin. guns fore and aft 
instead of a single big gun. The rest of the armament is 
six 4°7in. quick-firers, and four 12-pounders, recently added, 
two forward and two aft on the main deck. Elswick vessels 
are often spoken of as being typically over-gunned ; but this 
Liguria, though of half the tonnage and two thirds the 
length of the Hai-Tien, carries four 6in. as against two 8in., 
and six 4°7in. against ten of the samecalibre. She certainly 
does give the impression of being over-gunned, her decks are 
very cramped; while the two huge funnels and the super- 
structure about them give an idea of top-heaviness. 
We had rather go into action in some other ship than the 
Liguria. She once carried heavy military tops, but these 
have been removed, and small platforms for machine guns, 
not very high up, have been substituted. 





Last Friday the weather for the third time prevented the 
thirty hours’ full-power trials of the Dwarf from being 
carried out. 


Tue Barham got through her forced draught trials very 
well last week. There was no vibration. On a three hours’ 
trial drawing 11}ft. forward and 14#ft. aft, she worked up to 
6400-horse power, 400 above the contract. 





Dvurinc the summer search-light experiments will be 
carried out off andon at the Needles and other Isle of Wight 
defences. So far so gocd; the practice for men at the lights 
is excellent. But let us hope the “ testing the defences and 
finding them impregnable ”’ farce will be dropped. 





Le Yacht this week has a leading article devoted to a 
review of a brochure on the submarine boat. So far as we 
can make out, this work shows how ‘‘no human power” can 
stop flotillas of submarine boats setting out from Brest, 
Cherbourg, Dunkirk, and Havre, and sinking “les cuirassés 
en lesquels nos voisins mettent tant de confiance.”’ Spithead 
is to be the dramatic centre of the tableau. Then the gallant 
army—presumably in its steam Jaunches—is to_ invade and 
do up perfide Albion. Our destroyers are left out of the 
reckoning. Le Yacht, however, sees that we may have sub- 
marines, too; however, there is acry for fifty submarine 
boats, and fifty more when those have been found satisfactory. 
Very pretty, but a trifle hare-brained. And suppose, while 
the brave submarines are journeying to Spithead, our iron- 
clads also crossed the Channel and destroyed the flotilla 
awaiting toinvade. The submarine boat may yet do wonders, 
but the French make two grand mistakes—they forget that it 
has to find its enemy, and they also forget that there are 
ways of attacking it. 








CONFERENCE OF THE INSTITUTION OF CIVIL 
ENGINEERS. 

As briefly announced in our last week’s issue, it has 
been arranged that the second conference of the Institution 
will take place on the 7th, 8th, and 9thof June. We 
trust it may meet with the same marked success which 
characterised the first conference in 1897. No less than 
five meeting-rcoms will be occupied during the conference, 
in addition to that in the Institution's own building. 
These are :—The meeting and Council-rooms of the Sur- 
veyors’ Institution, the meeting-room of the Institution 
of Mechanical Engineers, and the Council Chamber and 
Committee-room of the Guildhall, Westminster. 

As was the case two years ago, the work of the con- 
ference will be carried out under the direction of a Council 
of officers, assisted by seven Committees. A list of the 
officers is given below. We also append a programme of 
the subjects to be discussed, and a description of the 
visits which have b2en arranged in connection with the 
conference. We understand that this programme may 
be subject to revision, but no doubt it substantially sets 
forth the outline of the business which will be trans- 
acted. 

OFFICERS OF THE SECTIONS, 

President : William Heary Preece, C.B., F.R.S. 

Section 1, Railways.—Chairman: Sir Douglas Fox. Vice- 
chairmen: James Barton, B A.; Sir George B. Bruce ; R. Elliott 
Cooper ; C. de N. Forman. Hon. Secretaries: C, A. Brereton ; A. 
Ross ; W. B. Worthington, B.Sc. 

Section Il. Harbours, docks, and canals.—Caairman, Sir John 
Wolfe Barry, K.CB., LLD., F.R.S. Vice-chairmen: A. G. 
Lyster; William Matthews; Sir E. Leader Williams; B. H. 
Blyth, M.A. Hon. Secretaries: J. Charles Coode ; L. F. Vernon- 
Harcourt, M.A.; W. H. Wheeler. . 
X Section III. Machinery.—Chairman: Sir James Kitson, Bart. 
M.P.. Vice-chairmen: Sir Andrew Noble, K.C.B., F.R.S.; F. W. 
Webb; W. Dean; A.-Tannett Walker. Hon. Secretaries: John 
A. F, Aspinall ; E. B, Ellington ; H. Graham Harris. 

Section IV. Mining and metallurgy.—Chairman: E. Windsor 
Richards. Vice-chairmen: T. Forster Brown ; Sir Lowthian Bell, 
Bart., LL.D., F.R.S.; EK. P. Martin; Sir W. C. Roberts-Austen, 
K.C.B., F.R.S. Hon. Secretaries: Sidney H. Farrar; R. A. 
Hadfield. 

Section V. Shipbuilding.—Chairman: Sir Edward James Reed, 
K.C.B., F.R.S. Vice-chairmen: Sir William White, K.C.B., D.Sc., 
LL.D., F.R.S.; Francis Elgar, LL.D., F.R.S.; the Right Hon. W. 
J. Pirrie; J. I. Thornycroft, F.R.S. Hon. Secretaries: S. W. 
Barnaby ; J. H. Biles; A. E. Seaton. 

Section Vi. Waterworks, sea é, and gasworks, — Chairman : 
George Henry Hill. Vise-cbaienen: James Mansergh ; Charles 
Hawksley ; George F. Deacon; Harry E. Jcnes. Hon. Secretaries: 
George Chatterton, M.A.; Walter Hunter ; J. H. Lynde. 

Section VII. Applications of electricity.—Chairman: Alex. B. W. 
Kennedy, LL D., F.R.S. Vice-chairmen: Sir Frederick J. Bram- 
well, Bart., D.C.L, LL.D., F.R.S4~Alexander Siemens; J. A. 
Ewing, M.A., B.Se., F.R.S.; E. Hopkinson, M.A., D.Sc. Hon. 
Secretaries: R. E. B. Crompton; “James Swinburne; J. C. 
Vaudrey. 

WEDNESDAY, JUNE 71H. 

All Sections addressed by the President. 

Section I.—Ratiways. 

(1) ‘What isa Light-Railway, and what circumstances shou'd 
Govern the Gauge.” Introduced by Mr. A. C. Pain. 
ne Ps saeaecs Railways.” Introduced by Mr. C, A, W, 

ownall, 


(3) “The Advantages or Disadvantages of Uniting the Lock 
and Block Signalling Appliances of Railways,” Introduced by Mr. 
A. Ross. 

(4) ‘The various Systems of Fog-Signalling.” Introduced by 
Mr. Wilfrid 8. Boult, 

Section IIl.—Harsours, Docks, AND CANALS, 

(1) ‘Recent Improvements in Facilitating the Discharge and 
Loading of Large Steamers, and the best form of Warehouses.” 
Introduced by Mr. W. Henry Hunter. 

(2) ‘*The Length, Width, and Depth, and Shape and Mode cf 
Construction of Locks, Entrances, and Graving Docks, havirg 
regard to the oe and the Shapes of Vessels,” Intro- 
duced by Mr. R, C. H. Davison. 

Section III.—MacHINery. 

(1) ‘* Recent Advances in Locomotive Practice.” Introduced by 
Mr. F. W. Webb. 

(2) ‘* The Relative Advantages of different kinds of Power for 
Tramways, Light Railways, and Motor Car Traffic, both Heavy 
and Light.” Introduced by Mr. Thomas Parker. 

(3) ‘* Forgings and the Machines used in producing them,” In- 
troduced by Mr. E. S. Brett. 

SecTION V.—SHIPBUILDING, 

(1) ‘‘ Swift Passenger Steamers of Moderate Size.” 

(2) ** On the Practicability of so constructing Merchant Steamers 
as to render them readily available for War Purposes.” Intro- 
duced by Mr. J. H. Biles, 

(3) ‘* Recent Developments in Cargo Steamers.” Introduced by 
Mr. E, W. De Rusett. 

Section VII.—APPLICATIONS OF ELECTRICITY. 

(1) ‘Methods of Electrical Transformation.” Introduced by 
Mr. James Swinburne. 

(2) ‘* Some Non-Integrating Electric Meters,” Introduced by 
Prof. W. E. Ayrton. 

In the afternoon the members attending the conference will 
have the opportunity of visiting either the Staines Reservoir 
works, the East London Water Company’s works, Woolwich 
Arsenal, the Thames Ironworks, or Messrs. Fraser and Cha!mers’ 
works at Erith. 

THURSDAY, JUNE 8ru. 
Section IJ.—Harsours, Docks, aND CANALs, 

(1) ‘*Sand-pump Dredgers.” Introduced by Mr. A. G. Lyster. 

(2) ‘* Effect of Wenes on Breakwaters in Different Depths of 
Water.” Introduced by Mr. William Shield. 

(3) ‘*The Design of Breakwaters,” Introduced by Mr. J. Watt 
Sandeman. 

Section [V.—MINING AND METALLURGY, 

(1) ‘*Modern Improvements in Coal Mining: Winding from 
Deep Mines.” Introduced by Mr. H. W. Martin. 

(2) ‘* Modern Practice in Gold Mining.” Introduced by Mr. 
Fearnside Irvine. 

(3) ** Comparative Advantages of Electricity, Compressed Air 
and Steam for Mining and Manufacturing Purposes generally.” 
Introduced by Mr. J. C. Howell. 


Section VI.—WATERWORKS, SEWERAGE, AND GASWORKS. 

(1) ‘*The Use of Filtered Flood-water.” Introduced by Mr. M. 
W. Hervey. 

(2) ‘* The Rate per Head of Supply in Different Towns, with a 
consideration of the Causes which Increase or Diminish it in par- 
ticular instances.” Introduced by Mr. James Watson. 

(3) ‘‘ Sewage-sludge Disposal by Natural Agencies, including the 
Purification of Sewage by means of Artificial Filters.” Introduced 
by Dr. G. Sims Woodhead. 

Section VII.—APPLICATIONS OF ELECTRICITY. 

(1) ‘‘ Mechanical Traction by Electricity.” Introdueed by Mr. 
G. C. Cuningham. 

(2) ‘* Economical Transmission and Distribution of Electricity 
froma Distance.” Introduced by Mr. H. F. Parshall. 

In the afternoon visits can be made to either Messrs. Thorny- 
croft’s works, Messrs. Wm. Cory and Son’s works, the Hydraulic 
Power Company’s ~—— Station and the Westminster Electric 
Supply Corporation’s Millbank Station, the Vauxhall Bridge works, 
or the Victoria and Albert and Surrey Commercial Docks, A 
special all-day visit to the Crewe works of the London and North- 
Waster Railway has also been arranged. 


FRIDAY, JUNE 9ru. 
Section I,.—RaILWays. 

(1) ‘*The most Expeditious Method of Re-laying the Railways of 
this Country, Involving Least Interruption of Traffic, having 
Regard to Safety and Economy.” Introduced by Mr. Harry 
Footner. 

(2) ‘Causes of Earth-slips in the Slopes of Cuttings and 
Embankments of Railways, and how to Prevent or Remedy.” 
Introduced by Mr. R. Elliott — 

(3) ‘* Economy in Handling and Transport of Minerals.” Intro- 
duced by Mr. Charles Forman. 


Section III.—MacHINERY. 

(1) ‘*Machine Tools; with special reference to American and 
German Practice as compared with English.” Introduced by Mr. 
Arthur Greenwood. 

(2) ‘*Separate Condensing Plants for Factory Purposes.” Intro- 
duced by Sir A. Seale Haslam. 

(3) ‘Cranes, and the Power to be used with them.” Introduced 
by Mr. Walter Pitt. 

SEcTION IV.—MINING AND METALLURGY, 

(1) ‘‘Bye-product Coke Ovens.” Introduced by Mr. Evence 
Coppée. : 

(2) ‘The Influence of Casting Temperature on Steel.” Intro- 


* | duced by Mr. R, A. Hadfield. 


SecTION V.—SHIPBUILDING, 
(1) ‘*Dock Blocks and Docking Appliances.” Introduced by 
Mr. A. J. Maginnis. 
(2) ‘“*The Application of Mechanical Appliances to the Riveting 
and Caulking of Ships ; and the Materials of Ships’ Rivets,” Int:o- 
duced by Mr. Robert T. Napier. 


Section VJ.—WAaTERWORKS, SEWERAGE AND GASWORKS, 

(1) ‘*The Purification of Gas and the Conversion of Chemical 
Residuals therefrom, including the preparation of Cyanogen.” 
Introduced by Mr. W. Foulis. 

(2) ** Labour-saving Machinery applicable to operations in Gas- 
works,” Introduced by Mr. C. C, Carpenter. 

The visits on this day will be to the Dover Harbour works—all 
day—or in the afternoon a choice can be made between the follow- 
ing :—The Metropolitan Sewage Disposal works at Barking and 
the Gas Light and Coke Company’s works at Beckton, the Central 
London Railway works, or Messrs, Siemens Brothers and Co.’s 
works, 








Tue existing dock accommodation at Trieste, in con- 
sequence of the expansion of the shipping of this port, being found 
to be quite inadequate for present requirements, the Government, 
with the co-operation of the municipality, have decided to extend 
the existing dock towards the town by reclaiming the sea front 
and building new quays, and a further scheme is under considera- 
tion for building an entirely new dock in the Bay of Muggia, 
which is well adapted for the purpose, _- in a certain degree a 

a 





natural harbour and accessible to ships in all weathers, 
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THE DIATTO SYSTEM OF ELECTRIC TRACTION. 


TuerE has been recently opened at Tours an electric tram- 
worked on the Diatto system, and a similar line is to be 
made shortly at Paris. We think a few particulars of the 
system will be welcome to many of our readers, and we have 
therefore pleasure 1n borrowing them from our French con- 
temporary La Vie Scientifique. The tramcars are driven 


py motors in the usual way. The current is generated at a | 


central station, and is distributed to a number of contact 
pieces fixed between the tram lines. It is only, however, at 
the moment the tramcar passes that the exterior part of a 
contact piece is put into electrical communication with the 
main, At this time a suitable collector fitted beneath the 
car takes the current to the motor. This collector consists of a 
barlonger than the distance between any two contact pieces, so 
that it is always touching one, at any rate, and the current is 
never interrupted. At Tours the contact pieces are five metres 
apart. The accompanying cut, Fig. 1, represents the section of 
one ofthem. Itis practically level with the surface of the road- 
way, but is, it will be observed, slightly convex. It consists 
of a block S of asphalt to form an insulator. It is hollow 
within, and connected by means of the stoneware pipe P 
with the soil below the road bed. The block rests on con- 
crete R, and the joints are filled with mortar and asphalt, 
so as to leave no crevices in which water might lie. The 
block, or box as it is called, is closed by a cover A fastened by 
bolts E to the bronze ring B embedded in the asphalt. A is 
made of a non-magnetic metal, but carries within it a piece 
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Fig. i—DIATTO CONTACT BOX 


Cof soft iron. A piece M of high magnetic permeability is 
embedded in the asphalt, and supports a cast iron transom 
L, through which descends the lower part of an ebonite cup 
J, which contains mercury. The extremities of the piece M 
are turned upwards, but are still kept embedded in the block 
§. The reason for this turning up of the ends will be made 
clear hereafter. Into the lowest part of the ebonite mercury 
cup is screwed a copper piece N, the lower portion of which 
is provided with a copper wire which dips down into another 
mercury cup O, to which is connected a branch from the 
distributing cable Q'. There is an ingenious device by means 
of which water is prevented from getting at this lower 
contact should the pipe P become filled with water. An 
ebonite block Y is provided, which is screwed on to the 
lower portion of J. The lower portion of Y is made in the 
form of a tube, which envelopes the mercury cup O, leaving 
only an annular passage round it. It will be seen that should 
water rise in P to such a level that the mercury cup is in 
danger, the air inside the tube part of Y will become com- 
pressed, and so oppose the rise of the water in it. Into the 
“well” of the ebonite cup J, which, it will be remembered, 
contains mercury, dips what is technically known as a 
“nail,”,\K, owing to its resemblance to that article. It is in 
reality a‘soft iron rod, provided at its top with a piece of hard 


seen that, as the two outside bars come immediately over the | tions:—Since the 1600 metres section was laid down at Tours 
two upturned arms of M, and as the central collector touches | no accident of any kind has taken place, and the system has 


C, there are two almost complete magnetic circuits formed. 
Each electro magnet has two separate windings, both in the 
same direction, which permit of the magnets being ex- 
cited in two different ways. When the car is in motion 
one of them is traversed by the current from the 
mains. At the moment of starting the motor, however, they 
are excited by means of a small accummulator battery placed 
under the seats of the car, the output of which is 5 to 6 
ampéres at 30 to 82 volts. It is only at starting that this 


“nail” K rises and comes into contact with G, electric com- 
munication is establlshed between the conductor Q,, through 
the mercury cup O, the copper screw N, the “ nail” K, the 


| been working with perfect regularity. During the experi- 
mental stage, however, a great deal of trouble was experienced 
owing to the difficulty of laying the road blocks with almost 
mathematical ‘accuracy. There must not be a variation of 
more than 3 mm. out of the horizontal. The blocks therefore 
must not only be laid with great care, but precautions must 


| be taken against sinking, and it is this which adds largely to 
| the cost of the installation, while it has yet to be seen 
ne d | whether the wrought iron contact piece of the block will not 
auxiliary battery is needed, for as soon as the head of the | 


wear away rapidly and need frequent renewal. As the box 


| can be easily moved out of its asphalt setting, and a contact 


piece can be changed in less than a minute by simply remov- 


| ing three bolts, this would not entail much loss of time or 


contact pieces H and G, the block C, the collector, the motor, | expense. No accurate data is yet available as to the cost of 
and thence to ‘the “return,” through the wheels and rails. | laying and working a Diatto tramway, but it is estimated 
It will be evident, owing to the electro-magnets already men- | that the Tours section cost from 30,000f. to 40,000. a kilometre. 
tioned, and to the two magnetic circuits, that as soon as the | This appears to be very high in view of the great simplicity 


former are excited the magnetic circuit will tend to shorten 
itself in any possible manner. The only way in which this 
can happen is by the “nail” K rising, which it does, and 
makes the electric contact necessary for working the car. 
When the main current actuates the electro-magnets the 








| of the system, but the figure may probably be regarded as 
| quite abnormal, owing to the absence of any precedent or 
| experience to guide the engineers in the economical construc- 
| tion of the first line. Certainly, it is difficult to believe that 
| the construction of a Diatto tramway is more than that of a 














Fig. 3—DIATTO TRAMWAY AT TOURS 


“nail” is attracted much more energetically than when only 
the current from the accumulators is used. This causes a 
pressure between the two carbon contacts, which increases 
as the current used grows greater, which is a most favour- 
able condition of things for ensuring good contact. 
writer of the article describing this apparatus in La Vie 
Scientifique, discusses the possibility of these “ nails” remain- 
ing up when once attracted, and hence leaving an iron con- 
tact in the roadway at a potential of some 500 to 600 volts 
above the rails or the surrounding earth. As a fact, he says, 


| there is no probability whatever of such an accident happen- 


ing in actual working, because the “‘nail,’”’ when at its highest 
point, is some distance from the iron block C; and even if 
both of them retained some magnetism after the current 


was cut off, they still would not adhere, the action of the | 
| 








Fig. 2—DIATTO 


carbon H, in the form of a truncated cone. A screw D 
fits into a tapped hole drilled in the underside of the piece | 
of soft iron ©. To this screw is attached a piece of hard 
carbon, so shaped that the cone H can fit it accurately. 
The Screw also holds up the mercury cup J, and the various | 
adjuncts of this portion of the apparatus, by means of a | 


TRAMWAY—CONTACT BARS UNDER CAR 


small amount of remaining magnetism being, so to speak, 
nil unless there is absolute contact. 
us that it would be impossible for the two carbon surfaces, 
considering their nature, to become jammed together, which 
is the only other eventuality to be feared. 
therefore, as though the system might be considered per- 


Moreover, it appears to 


It would appear, 


rass cap I, which is bolted by bolts Z to a bridle piece V | fectly safe. 


Screwed on to the top of J, this forming a water-tight joint. 


In order, however, to make “ assurance doubly sure,’’ the 


This forms the whole of the contact-making device, and its | car is fitted with a safety device composed of a rectangular 
action is as follows:—In addition to the collector proper, | piece of wood hanging under the end of the vehicle, and 
which is of iron, there is fixed on either side of and parallel to it, | carrying a number of metallic rings which come into contact | 


beneath the car, another piece of iron. Each of these pieces | 
occupies a position directly over one of the upturned arms 
ofM. These three parallel bars form the poles of a series of | 
horizontal electro-magnets—see Fig. 2—suspended from the 


with the road blocks. 
“nail” stick to the truncated car 
of the car, the metal rings short circuit the current and melt 
a fusible plug inside the road boxes, putting the whole sys- 


Should 7 any possible means the 
on cone after the passage 


| 
| 
| 
| 


framework of the car, so arranged as to make the central bar a | tem temporarily out of operation. 


north pole and the two outside bars south poles. It will be | 


To the above description we may add the following observa- | 


The | 


Claret-Vuilleumier, which has been calculated by the in- 
ventor as 21,500f. per kilometre, though this appears to be 
merely an estimate, and not based upon actual experience. 
As the Diatto is much less complicated than the Claret- 
Vuilleumier, it ought not to cost so much as a line on the 
latter system, and the maintenance ought to be less expensive 
as there is no need for constant supervision. The running 
of the Diatto cars during the past six weeks has been so far 
satisfactory that the system is to be applied to all the tram 
lines in Tours in place of the Serpollet cars which have been 
employed for a number of years. Fig. 3 shows a car at work. 
It will be noticed that a trolley pole projects from the roof, 
as part of the course is worked on the overhead system. 








CONTRACTS OPEN. 


THe Norwegian Government Dockyard authorities are 
inviting tenders for the delivery of two centrifugal pumps, 
with machinery, boilers, &c., for the emptying of the dry 
dock at Horten, as follows :—Two centrifugal pumps capable 
of emptying the dock together in three hours; the dock 
contains about 500,000—British—cubic feet of water. One 
lesser centrifugal pump, capable of keeping the dock empty 
during the docking of a vessel. Pumps to be driven by 
engines—high or high and low-pressure—directly coupled to 
the same, and to be fitted with the necessary suction and 
rising pipes, the latter supplied with sluice valves. Two 
steam boilers, each capable of working one of the large 
pumps, as above required. Materials of boilers and quality 
of the same, with fittings required, to be capable of being 
used with sea water, and of such form and size to admit of 
their erection in the present boiler-house without altering it ; 
one approved heater to help the escape steam to warm the 
sea water required; two double donkey pumps of approved 
construction, each large enough to supply both boilers under 
full power. 

The pipes for boilers, engines, and donkey pumps to’ be of 
copper, sufficiently thick, and provided with metal flanges. 
The steam pipes for driving the machinery of the centrifugal 
pumps to be so arranged that steam can be supplied to each 
of them from both boilers, each donkey pump to have 
separate supply pipe to each boiler. Masonry, foundations, 


| and building-in of boilers will be provided for by the dock- 


yard authorities. 

Tendersin sealed envelopes, marked “Anbud paa Dokpumper,”’ 
accompanied by a complete description and drawings of the 
pumps, boilers, &c., stating date of delivery and the time 
required for their erection and preparation for use, should 
be addressed to ‘Directoren for Marinens Mekaniske 
Vaerksteder,” Carljohanevaerns, Vaerft, Horten, Norway, 
where they should be received by June 19th, 1899, and 
from whom form of tender and any other particulars may be 
obtained. 

The contractor must bind himself to abide by the decisions 
of the Committee of Inspection appointed by the wharf 
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“Tus ENGMNEER” 


arose out of and in the course of the employment of the deceased. 
It was not contended that in every case where a workman was in- 
jured on his way to his work the Actapplied. Each case depended 
on its circumstances. In this case there was no ground for inter- 
fering with the decision of the County-court Judge. 
The Court allowed the appeal, Lord Justice RoMER dissenting. 
Lorp Justice A, L, SMITH said that this case raised an im- 
rtant question, viz., whether an employer was liable under the 
orkmen’s Compensation Act for injuries sustained by a workman 


authorities, and, if required, to give a satisfactory guarantee 
for due delivery. Tenderers must abide by their tenders 
until the Defence Department has decided on the acceptance 
or rejection of the same. The authorities are not bound to 
accept the lowest or any tender. 

It should be borne in mind that, in the case of Norwegian 
contracts generally, there is no guarantee whatever that the | 
lowest tender will be accepted, and that preference is 
frequently given to national tenders if the price quoted by 
the applicants does not exceed that of the foreign tenders by 
more than 10 per cent. This preference, which only applies | 
to such articles or contracts as can be supplied by native 


production, is not at present the subject of any definite rule. | Where the employment took place. In this case thea 


| who were contractors, had undertaken the work of ballasting a 
| siding, which was at the side of the Great Western main railway 
| line, and the deceased man was engaged by them on that work. 
| The contractors had control over the siding, but they had no con- 
| trol over the main line on which the man was kill There were 








WORKMEN’S COMPENSATION CASE. 





. . . . | One was by the Waterloo gate, in whic 
May 6th.—Court of Appeal.—Plantiff, Holness, widow of deceased ; r Auae 
édientanta, Messrs. Muakay and Davies, This was an appeal from for kim to get on to the main line. 
an award of the Judge of the Newport County-court. The 
deceased man, Holness, was a ganger employed on the work by 
the appellants, who were contractors engaged in widening the 
Great Western Company’s line between Newport and Cardiff, and 
the gang of which he was in charge was engaged in ballasting a 
siding at a place on the south side of the main line at a distance of | 
about 800 yards from the Cardiff end of the tunnel, just outside 
Newport Station. On the morning of November 12th, 1898, he 
was walking from his home to his work along the main down line 
when he was killed by an express train at a spot about 150 yards 
from where his work was. The weather was foggy. There were 
only two places where he could get upon the line and pass along it 
to his work—namely, the Waterloo gate on the south side of the 
line, and the Maesglas gate on the north side. If the deceased 
used the Maesglas gate he would have had to cross the main lines 
to get to his work. He was told by the —— foreman to get | 
upon the line by the Waterloo gate, which was the most con- | 
venient gate for him. There was no evidence either as to the gate 
by which the deceased got upon the line upon the morning in | 
question or as to which gate he commonly used. The question was | 


cross the main line. 
apparently walked along it fur some distance, and then been run 


was no part of his contract o 
his employment by any particular way. While he was going to his 
| met with his death. It was plain that he had not got to his work ; 
| he was going to it, and he was not yet on the locality where his 

work was to be done. It was said that this case scooubtod that of 
a workman being killed by some accident in a large quarry while 
on his way to his work in a particular corner of the quarry, or of a 
man whose employment was on the upper floor of a factory meet- 
ing with an accident in the lower part of the building while on his 
way to his work. But in those cases the employer would have 
control of the whole quarry or factory. He thought that this case 
was different, and was more similar to that of a man meeting with 
an accident while going along a highway to his work. He could 


whether the accident arose out of and in the course of the deceased | 
man’s employment. The County-court Judge held that the | 
began his day’s work as soon as he got upon the railway | jo oality ; A 
- - : y in which the work was to be done. 
line for the purpose of py! to his work, and that, therefore, the | clusion that the County-court Judge had decided the case wrongly, 
accident arose out of and in the course of his employment. In his and he thought that the cases of “ Brydon v. Stewart "—2 McQueen 
opinion, by whatever gate the deceased got upon the line, he had | 30—and ‘‘ Tunney v. Midland Railway Company ”—L.R., 1 C.P., 
ge ed - ere he got a “4 2 = pve — 291—to which the County-court Judge referred in his judgment, 
odessa Logs ase: eal ecg ice uae course OF Dis | did not support his decision, In his opinion, therefore, the appeal 
employment. He assessed the compensation at £250 18s., one | 


° should be allowed. 
re and the other kalf to be for the benefit of | Lorp Justice VAUGHAN WILLIAMS agreed. The accident in 


thi hi ed before the ti hen by th tract bet 
It was contended for the appellants that the accident did not | S aaa a ge et oe mee cae 


: : : | the parties the workman’s work was to 
arise out of and in the course of the employment, inasmuch as | arrived at the place where the work was to be done. The County- 
the deceased man had not arrived at the place where he and his | court Judge was of opinion that, as a general proposition, a 
mates were about to commence work, and the accident happened | man’s employment does not begin until he gets to the place where 
before the time when the work was tocommence. The Sia to | he has to do his work, but he seemed to have thought that the 
and from his work was not a risk of the employment which the | duration of employment might be amplified by reason of the 
employers undertook. Nor was this an “employment by the | nature of the employment ; and he found that in this case a state 
undertakers on, or in, or about a railway,” within Section 7, Sub- | of things existed which involved some duty on the part of the 
section 1, of the Act of 1897. The word ‘‘undertakers” was | employer towards the workman even before the workman arrived 
defined in Section 7, Sub-section 2, as meaning, in the case of a | at his place of work, and he held that this accident arose in the 
railway, the railway company. The deceased man was not em-| course of the man’s employment. His Lordship arrived at a 
ployed by a railway company, but by contractors. | different conclusion. On the facts he thought that the master 


to embrace within it something which happened some time before 


It was urged on behalf of the respondent that the only question | owed no such obligation to the workman. In his opinion, the master | 


not see that there was in this case any contract between the em- | 
| ployer and the workman that the employment should extend so as | 


the hour at which the work was to commence, and not on the | 
He came to the con- | 


n, and before he | 


while on his way to his work. He could not assent to that as an | 
abstract proposition, for he could not say that injuries sustained | 
by a man while he was going to his employment arose out of his | 
employment on, in, or about the railway, factory, or other locality | 
pellants, | 


two ways by which the deceased man might have gone to his work, | 
case it would not have | 
been ee The other was | 
by the Maesglas gate, and, if he went that way, he would have to | 
He was found dead on the main line, having | 
over and killed. Did the accident arise out of and in the course | the workmen wes aeting ander the Resnee. 
of his employment? His — was on the siding, and it | 

employment that he should go to | 


work, and before the hour at which his work was to commence, he 





| 


| 
| 
| 


| 


| 


| 
| 








as to enable him to get to bis work without being a trespasser, but 
he thought that was the whole of his duty, He was not under any 
obligation to the man to look after the running of the trains or tw 
give any warning, or in any way to take care of the man while 
crossing the line. As to the case which had been suggested ofa 
man being injured in a factory while going to his work in another 
part of the same factory, if the whole factory was under the 
control of the employer, the suggested case did not assist the 
present case, for it was idem per idem. If, on the other hand, it 
was not under the control of the employer, the case was useless as 
an analogy unless it was also explained why the case of a factory 
not all under the control of the employer should be treated as 
analogous to the case of a factory which was all under the control 
of the employer. 

Lorp Justice ROMER said he differed from his learned brethren 
with diffidence. The County-court Judge had found as a fact that 
this accident arose out of and in the course of the deceased man’s 
employment. He —_ that there was evidence to support 
this, and that they ought not to differ from the finding of the 
County-court Judge. The place where the man’s work had to be 
done was surrounded by railway lines and was difficult of access. 
He was bound to cross railway lines, and it was necessary for him 
to have a licence to cross them through the contractor. This 
licence was given by implication, and at the time of the accident 
He thought the man’s 
es commenced when he began to act under the licence 
and cross the line. In his opinion, the circumstances justified the 
finding of the County-court Judge that the man was acting in 
the course of his employment, and that the accident arose out 
of the employment. He did not think he was bound to say that 
the man was not in the course of his employment until his work 
had actually begun. In his opinion, this was like the case of 
man who was employed in a particular part of a factory, and who 
had to go through the rest of the factory to get to his work. If, 
while so going to his work, he met with an accident, that would 
be in the course of his employment. It was said that that was 
different from this case, because the factory all belonged to the 
same master. But this case seemed to him to be analogous, for 
the contractor had some power over the line to be crossed, This 
case did not seem to him to be analogous to the case of a workman 
who was injured while going along a public highway. In his 
opinion, therefore, the appeal ought to be dismissed. 








Lonpon’s ExLecrricaL CaBs,—We are officially informed that 


| eighty electrical cabs and private broughams, belonging to the 





London Electrical Cab Company, recommenced running yesterday 
—Thursday. The temporary withdrawal of these vehicles was 
necessary to make several improvements. Several of the new 
vehicles have been specially fitted, and will be reserved for private 
hire for any period. 


Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: J. J. Stuart, 
to the Endymion. Chief engineers: Alfred Hart, to the Astrea ; 
H, J. Coad, to the Duke of Wellington, for special service. Engi- 
neers: C, V, Hardcastle, to the Vivid, additional as instructor In 
working machinery of torpedo boats; Charles Stevens, to the 
Renown; W. J. Duffell, to the Pembroke, additional for the 
Janus; F. W. R. Jose, to the Vivid, additional for the Sunfish ; 
M. E. Cochrane, to the Centurion ; E. 8. Silk, to the Pembroke, 
and to the Endymion ; G, H. Stainton, to the Pembroke, for the 
Sturgeon. Assistant engineers: F, A. Gordon and A. C. Hall, 
both to the Pembroke, additional for the Astrea and on commis- 
sion; H. Davis, to the Benbow; H. 8. Morley, to the Colossus, 


| 
raised before the County-court Judge was whether this accident | was bound to obtain a licence for the man to go along the line so ' Artificer engineer: D. E. McFarlane, to the Australia, 
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A DIFFERENTIAL MICROMETER GAUGE. 


our description of the exhibits at the recent conver- 
eof the Royal Society we had occasion to mention the 
reter gauge of Mr. Joseph Goold, of Nottingham, and 
ow enabled to give a drawing of this simple but 
apparatus. As will be seen, it consists of a bed- 
ided with a fixed pillar or “head” at either end. 
Phase pillars are pierced by screwed holes. A screw provided 
‘th a hand wheel divided into 100 divisions passes through 
= of these “heads,” each serew having forty threads to 
pr One turn of the hand wheel in each case will, 
therefore, push the head of the screw forward one-fortieth of 
+, inch. In the case of the coarse adjustment screw this is 
“i that happens, and as the hand wheel is divided into 
100 divisions, it is possible to measure up to a four-thousandth 
of an inch, even by this coarse adjustment screw. A skilled 
erator would no doubt obtain accurate readings of smaller 
y 1s than this, for the pointer, with which, of course, 
1 wheel is provided, could be made to “split” the 
A much finer adjustment is, how- 
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evar, possible with the differential screw, the working of 
which is a3 follows:—The screw is furnished with two 
threads of different pitch, that (a) which goes through the 
fixed head having, as already stated, forty threads to the 
inch. The end part of the screw (6) has threads of which 
113 go to the inch, and this takes into a sliding head, which 
can move backwards and forwards on the bed, and which 
has upon it a button, which forms one of the measuring 
jaws. The result of one turn of the hand wheel, in this 
instance, is to send the screw forward one-fortieth of an inch. 
At the same time, however, the screw revolves in the sliding 
head and draws it towards the fixed head. The net forward 
movement of the sliding head is, therefore, the difference 
between the total travel of the screw and the backward 
movement of the sliding head. In figures this works out 
wit . 2. eae. 2 
to be ty 413’ 40 ~*185 1000 1000 
the hand wheel being divided into 100 parts, a measurement 
of ;xsss0 part of an inch, or even less, can readily be 
obtained by a skilled operator. 


Here, again, 








ALEXANDER STEPHEN. 





We have to record with much regret the death of Mr. 
Alexander Stephen, aged 67, senior partner in the well-known 
Clyde shipbuilding and engineering firm of Messrs. Alexander 
Stephen and Sons, Linthouse, which took place on the morn- 
ing of the 19th inst., of influenza, at his town residence in 
Park-terrace, Glasgow. The late Mr. Stephen came ofa ship- 
building race, his father, also named Alexander Stephen, 
being the founder of the shipbuilding business of A. Stephen 
and Sons, long established at Dundee, 1iow carried on by the 
Dundee Shipbuilding Company, and subsequently also of the 
shipbuilding business established on the Clyde, of which Mr. 
Stephen eventually became head partner. He was born at 
Arbroath on April 25th, 1832, and was educated in Aberdeen 
and Dundee, and studied subsequently at Edinburgh Univer- 
sity, where he gave special attention to the subjects bearing 
nost directly on his future profession. His apprenticeship 
as a shipwright was begun in the yard of his father at 
Dundee in 1849, exactly fifty years ago. About that period 
the shipbuilders of Britain were put upon their mettle by the 
enterprise of their American rivals, who were filling the 
docks of London and Liverpool with ships, then regarded, 
and with some reason, as the finest types for beauty and 
speed that the world had seen. The Chinese trade had been 
captured by the clippers of New York and Boston, and 
it seemed only a question of time when the stars and stripes 
would drive the red ensign from the seas where it had so 
long reigned supreme, Fortunately the men then represent- 
ing British shipbuilding proved equal to the occasion, and 
Dundee, represented by Alex. Stephen, father and son, took 
uo inconsiderable share in eclipsing the successes of the 
transatlantic builders. The fine series of Dundee-built 
ships, commencing with the Amazon and culminating in the 
Eastern Monarch, were for strength, model, and speed, 
Worthy to stand in the front rank of the vessels of a period 
critical in the history of the British mercantile marine. 
Into the spirit of this exciting struggle young Mr. Stephen 
threw himself with a determination and single-mindedness 
Which had their due effect. The young shipwright soon 
became highly proficient as a designer and model-maker, and 
all through his career Mr. Stephen was one of the very few 
who have been at once heads of firms and able to make their 
ship models with their own hands, His vessels soon became 
known, not only for soundness of construction, but also for 
beauty of form, and many of them have had eventful 
histories. One, for instance, after doing splendid service as 
ths Sea King in the peaceful capacity of a China tea-clipper, 
was converted into the notorious Confederate cruiser 
eo and ultimately became the Sultan of Zanzibar’s 
acnht, 

The introduction of iron, which gave a new direction to the 
Science of naval architecture, opened an attractive field, into 
which, after having the benefit of some years’ university 
training, young Mr. Stephen plunged with characteristic 
energy and tenacity. The firm having taken a long lease of 
Kelvinhaugh Patent Slip and Building Yard on the Clyde, 
—— to iron shipbuilding with marked success, having 
unched some of the finest sailing ships on the Clyde in the 
ening years of the sixth decade. Among the striking pro- 
> Uctions of this early period were the Storm Cloud, the White 

agle, and other renowned clippers, which lost nothing by 
Fomparison with the best specimens of American shipbuild- 
F ; Not content with excellence in iron and wood ship- 

Le ding, Mr. Alexander Stephen struck out a new line by 
oe afloat a succession of beautiful clipper sailing ships of 
doll Composite class. His lead in this new departure was 

owed nt only by his fellow-shipbuilders on the Clyde and 








in England, but by the Admiralty as well; the composite 
system in a very modified form being still used for vessels 
when it is desirable or necessary to have copper protective 
sheathing and avoid frequent docking. Finding in the 
course of time the premises af Kelvinhaugh too limited, and 
to meet the growing demand for steam vessels in ocean 
navigation, the firm bought in 1868 tho fine old estate of 
Linthouse, where works and plant for both engineering and 
shipbuilding were erected, which are to-day amongst the 
finest and most complete on the Clyde, or elsewhere. Mr. 
Stephen was a man who gave close and constant attention to 
his business, and to this marked characteristic of the man is 
due mainly his great success. Among mail steamers built 
by Mr. Stephen were some for Brazil, and in 1872 the 
Emperor of that State decorated him with the Order of a 
“Knight Officer of the Rose.” Mr. Stephen’s firm has also 
all along built for important shipping concerns, such as the 
Hamburg American Company, Messrs. Sloman, Hamburg ; 
the Anchor Line, the Clan Line, and the Allan Line, for the 
latter of which they have on hand at present a magnificent 
twin-screw steamer of over 10,200 tons, 

Mr. Stephen leaves a wife and three sons and three 
daughters, most of whom are married—the two eldest sons, 
Mr. Alexander E. Stephen, and Mr. Fred. J. Stephen, being 
partners in the firm at Linthouse with Mr. John Stephen, 
their uncle. About eleven years ago, when his sons were 
beginning to take share of the cares of the business, the late 
Mr. Stephen purchased the pretty sylvan retreat known as 
Kelly estate, at Wemyss Bay, on the Firth of Clyde, from 
the trustees of the family of the late James Young, of 
paraffin fame. He demolished the old mansion-house and 
built himself a beautiful home, where he has spent the 
greater part of the years since its completion. His close 
application to business, and the pleasure he took in his work, 
kept him away from what is commonly called “ public life,” 
but he found time for some participation in this as well. He 
was for some years chairman of the Technical College, 
Glasgow, and was held in high esteem by all leaders of 
education in the city. He was the first chairman of the 
Govan School Board, where he sat for many years, and in 
1882 and 1883 he was Lord Dean of Guild for Glasgow, and 
filled both positions with credit and distinction. 





THE UTILISATION OF VOLCANIC PRODUCTS. 


BASALT, LAVA STONE, AND TRASS. 

From the volcanic regions of the Rhine valley there is 
now being introduced to England, for the first time in 
large quantities, a new material which appears to deserve 
the attention of engineers, dock and railway contractors, and 
the building trade in general. ‘‘ Made in Germany ” would 
not be a precise, and might be a misleading label, for the sub- 
stances were probably formed in the latter Pliocene, or the 
post-Pliocene period, beforeGermany was even a geographical 
expression, ere yet the Rhine had carved its northward course 
through the hills which divided, in geological terms, the 
Neuwied basin from the Cologne basin. A‘ons ago, when 
Hecla and Vesuvius were in their infancy, there were 
volcanoes in full blast in the neighbourhood of the Drachen- 
fels, the Bruhl Valley, and the Eiffel. The signs of their 
activity are seen in the present conformation of the hills; and, 
about the Eiffel, in the still visible craters, one of which an 
adventurous tourist discovers as a tranquil highland 
lake a mile across. The evidences of their extraordinary 
outflow are witnessed to-day in enormous deposits of 
columnar basalt, akin to, though not identical with, 
the sea-washed masses at the Giant’s Causeway and at 
Staffa; in immense beds of lava stone; and equally vast 
areas of volcanic mud, or tufistone, which is ground 
into a fine powder, and known as Trass. The Romans knew 
the value of one or the other of these formations for masonry 
purposes, for hydraulic work, and for mortar and cement. 
For years past the cities of North Germany, Belgium, and 
the Netherlands have profited by the lessons left by the greatest 
bridge builders and aqueduct constructors of the ancient 
world. The basalt from the extensive quarries at Naak and 
Minderberg, near Linz, is used in undressed polygonal blocks 
for dock walling and coast-defence embankments; while, 
broken to gauge, it is claimed for it that it makes an excellent 
and cheap road metal. For dock copings, or cut to shape 
as masonry, it is insisted that the lava stone is denser and 
more durable than granite, and can be economically em- 
ployed, instead of brick or stone, in the construction of 
public buildings or dwelling-houses. The tufa, according to 
German engineers and chemists, may be used in the block 
as an impervious material in all work involving contact with 
salt water, and in its finely-pulverised state as an indispen- 
sable ingredient of a sea-resisting mortar, cement, or con- 
crete. There were photographs at the Building Trades 
Exhibition of pillars of the basalt 15ft. or 20ft. in height ; 
some portions of which have gone to the Jermyn-street 
Museum; there were other photographs of entrance-lock 
walls built entirely of the polygonal stones cut to about 
18in. in length, and seemingly fitting the more com- 
pactly because of their very angularity; and illustrations 
also of dock copings and residential houses, consisting in the 
one case of large slabs of lava stone, and in the other of the 
same stone hewn to the architects’ or the builders’ pre- 
scribed measure. It would be rash to say that these stones 
are unknown in this country; but there is no reasun to 
doubt the statement that hitherto they have been very little 
used. The Germans, the Dutch, and the Belgians have been 
before us in their recognition of the qualities of the Linz and 
Andernach stones, and have used it freely in most of the impor- 
tant works undertaken during ten years past. : Basalt was em- 
ployed in the new waterway at the Hook of Holland, 300,000 
tons; the locks and harbour at Ymiiiden, 200,000 tons; the 
Rotterdam quay walls, 200,000 tons ; and on the North Sea 
Canal, 120,000 tons ; while 150,000 tons have been placed in 
the quay walls of Cologne, which are but the commencement 
of an embankment projected along the Rhine from Cologne 
to Bonn, and which it is anticipated will take twenty years 
to complete. Among other noteworthy examples of the 
value of basalt may be mentioned the defensive works at 
Scheveningen, where the Kurhaus itself wa; threatened by 
the encroachment of the sea, and masses of the Linz stone 
were deposited on the beach with most successful results ; 
similar defence works at Walcheren and Wangerood Islands, 
at Westkapelle also; and at the islands of Burkum, Bal- 
trun, and Spiekeroog. Within a decade, or less, it appears 
that 2,125,000 tons of basalt and Java stone have been 
supplied from the Basalt Company’s quarries to dock, 
harbour, and sea-resisting purposes in North Germany and 
Holland. 

Up tothe present the basalt is best known in Englard for 





its excellence when employed as macadam. It has been tried 
as road metal, and with approval, at Norwich, Yarmouth, 
and King’s Lynn on the East Coast; at Dover, Hast- 
ings, St. Leonards, Eastbourne, and Southampton. The 
Glamorgan County Council and the Rhondda urban 
district authority are said to have been satisfied with the 
test it was submitted to by the heavy traffic on the roads 
under their control in the colliery districts. It is understood 
that basalt is being experimented with by several of the 
London Vestries, but with what outcome we are as yet 
unable to say. Hastings is the only English town which has 
used the basalt blocks for masonry, and there, as in London, 
it was shipped from Rotterdam at rates lower than the local 
prices of Kentish rag. Mr. P.H. Palmer, the Hastings borough 
surveyor, employed the blocks to form an apron for the sea- 
wall, where he had failed to find a stone equal to the attack, 
on the one hand, of the waves and scour; and, on the other, 
of the heavy falls of sandstone from the cliffs. Mr. Palmer’s 
testimony is:—“On April 10th, 1898, and the three suc- 
ceeding days we had a violent gale, and although a considerable 

uantity of the masonry had only been put in the day before 
the gale came, and was exposed to the full force of it, I found 
on examining the work afterwards that no displacement 
whatever had taken place, and that not a defect was apparent. 
The shape of the blocks is such that, after they have once 
been put into place, they are so keyed together that it would 
be very difficult indeed to move them.” As to its merits as 
macadam, two statements must suffice. One is that of 
Messrs. David Kirkaldy and Son, London, whose report of a 
series of comparative tests of various British road metals 
shows that while Penlee stone gave a crushing stress of 
32,818 lb. per square inch, as the result of three experiments, 
the Linz basalt showed a crushing stress of 50,7521b. per 
square inch in eight experiments. The other document is 
from Professor William Galloway, M.I.C.E., of Cardiff 
University College. He writes, after examining and testing 
three samples of basalt for road metal :—‘ They are all pure 
basalt, and are eminently suitable for road making and other 
purposes in which strength and toughness are essential. 
The great tensile strength of the stone is testified by the 
table of tests, showing its crushing strength, which you have 
submitted tome. I know of no other stone which gives a 
crushing strain of 50,752 lb. to the square inch, as shown to 
be the average of eight tests made by Messrs. Kirkaldy and 
Son. It will undoubtedly wear extremely well on account of 
its great toughness, and, as it is impervious to water, it will 
not rot or crumble to dust under the influence of the atmo- 
sphere, as most of the bastard basalts, granites, and lime- 
stones do. I have never examined a sample of stone more 
suitable for road making.” 


TRASS. 


Higher up the Rhine, near Andernach, are vast depo- 
sits of Tuffstone, covering a wide area, and in some cases 
150ft. in depth. Not far westward is the picturesque LHiffel 
district, a range of extinct volcanoes, from which the lava 
stream poured down to what is now the channel of the river. 
The tufa has many of the characteristics of the Italian 
puzzolan. Mr. E. Hall, indeed, describes it as resembling 
the volcanic mud by which Herculaneum was overwhelmed 
durirg the first eruption of Vesuvius. It is being quarried 
in blocks up to a quarter of a hundredweight. The chief 
demand for it is in its pulverised form as Trass, which is 
sent down to Rotterdam by the river, and thence shipped to 
its destination in North Germany, the Netherlands, and 
Belgium. The Trass was used largely as concrete in the 
construction of the North Sea Canal; at Wilhelmshaven, 
Bremen, and Bremerhaven, 25,000 tons having been de- 
spatched to the latter port in the last few years, and used in 
concrete blocks placed at a depth of 59ft. under water. The 
uses of Trass to engineers and contractors are the subject of 
elaborate reports by Dr. Wilhelm Michaélis, of Berlin, and 
Dr. A. Unna, city engineer of Cologne. Dr. Michaélis inci- 


\dentally referred to it eight years ago in a paper before the 


Institute of Civil Engineers—No. 2592, vol. cvii.—when 
dealing with ‘“‘The Behaviour of Portland Cement in Sea 
Water.” He suggested the admixture of some auxiliary 
substances to stop up as completely as possible the pores of 
the outer layers of mortar exposed to the action of salt water, 
and filling them with saturated compounds, or with such 
compounds as would not react further with the sulphuric 
acid salts in the sea, nor crystallise with them to the increase 
of volume. After a number of exhaustive experiments, and 
many tests at the Royal Testing Station for Building Mate- 
rials in Berlin, Dr. Michaélis came to the conclusion that 
‘of all the known additions of this kind the most effective 
is real Trass, on account of the high proportion it contains 
of the hydraulic factors, and of the excellent qualities of that 
portion of it which acts on sand.” The learned Berlin 
chemist forwarded an account of some of these experiments 
to the Institute of Civil Engineers ; but as it arrived too late 
for the session of 1893-94, he withdrew it in order to add 
further results as they were attained. Subsequently, how- 
ever, he was induced to place the outcome of his researches 
in print, in consideration, as he says, “‘of the marine con- 
structions which are proceeding in many different civilised 
States, involving millions of capital.” 

It is unnecessary for the present purpose to return to Dr. 
Michaélis’ discussion of the duration of Portland cement in 
salt water, or to his comparison of it—‘‘ Stern brand ”—with 
hydraulic limes and Roman cements, whether Bavarian or 
Bosnian. His conclusion on these points is, briefly, that a 
cement in which so considerable a quantity of quicklime 
becomes liberated, quicklime being a substance of excep- 
tionally strong affinity, cannot be regarded as a stable 
compound in a chemical sense. The free lime must work 
and react until, in one way or another, it forms a saturated 
compound. This occurs first, from the surface downwards, 
by the absorption of carbonic acid, when the cement is exposed 
to the air or water containing carbonic acid ; in sea water 
itis principally the soluble sulphuric acid compounds which 
react upon the lime. First the perfectly free lime changes, 
according to circumstances, into calcium carbonate or sulphate, 
next that which is present in the form of the extremely un- 
stable ferric oxide compound, thereupon follows the attack 
upon the calcium aluminate, and, lastly, on the silicate. 
Even the simple formation of calcium sulphate, with two 
equivalents of water, causes a considerable increase of volume, 
and is sufficient for the destruction of the cohesion produced 
by the absorption of water: and with this formation of 
gypsum is connected the development of caloic alumino- 
sulphate, which produces a still more formidable increase of 
volume, and as a result the total destruction of the cohesion, 
because this double compound crystallises with at least 
thirty, probably with sixty, equivalents of water; it thus 
splits up grain by grain the hardest mortar with irresistible 
force to a completely disorganised mud, in which only the” 
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parts protected by the formation of calcium carbonates can | itself felt, for, in the case of this mixture of 100 cement and | admixture of ashes or other substance. Since, howeve 
maintain a certain degree of coherence. Dr. Michaélis finds, | 50 trass, only about 10 parts 7: weight of the lime becoming | are associated here with the strong, energetically hard they 
in short, that, independent of physical qualities, those | free could be completely laid hold of, and there would still | Portland cement, the other varieties of puzzolana ening 
hydraulic mortars which are richest in lime are the least able | be 15 parts by weight of lime capable of reaction, so to speak, | possessa smaller degree of initial energy, are also quite 
to withstand the action of sea water, and that nothing can be | and, even if the silicate 2 SiO 3 CaO, and the aluminate | able. No combination, he says, should offer greater adva; 
more mistaken than to add lime to such mortars when they | 2 Al, O, 5 CaO were formed, 10 parts by weight of calcium | in every way than that of Trass—or puzzolanas simil: es 
are being prepared; wherefore “the stronger Portland cements | oxide would still remain free for reaction with the sul- | Trass—and Portland cement, for no mortar mixture oan ene 


manufactured at present proves less well adapted for marine phates of the sea water.” The figures speak for themselves. | this in respect of price and strength, initial energy 
power to withstand the destructive influence of the sea By 


That the employment of Portland cement would suffer the b 
is just as far from the fact as was formerly the groundless f 
that road traffic would decrease owing to the making of the 
railways ; as was the case there, so here also the Very opposi P 
will occur, Ppotite 
Dr. Unna, the city engineer of Cologne, acc 
researches of Dr. Michaélis, and has sake ate her 
practice. He recently contributed a paper to the Venn 
lung des Deutschen Betonvereins, from which we extract ; 
few passages of useful information. He gives the comparative 
prices of standard cement and Trass at Cologne, premising 
that there they may be regarged as low :—100 kilos, cement 
3-50 marks ; 100 kilos. trass, 1:50 marks; 150 kilos, san@’ 
0:25 marks. This is the price of the raw material, to which 
the cost of mixing, the unavoidable waste, and the « rofit 
on the job,” must be added. Again, he gives the cost of the 
admixture on a standard of 24:20 marks per cubic foot of 
mortar :—(a) 1 part cement, 1 trass, 4 sand, 1:16 water 
16:60 marks ; and (b) 1 cement, 1 trass, 4-5 sand, 1:20 water 
15°70 marks. His experiments show a somewhat lesser 
strength, relative to the cement and Trass, mortars durip 
the first twenty-eight days; but after that the strength 4 
the cement mortars increases, and the strength of the cement 
and trass mortars is still on the increase after the lapse of 
year, when the curves belonging to the cement nicrtars prac. 
tically converge. On this point Dr. Unna remarks :—« It fx). 
lows from the latter phenomenon that a cement mortar mixed 
in the ratio of 1 cement and 2°5 sand, or 1 cement and 
2 sand, possesses a surerior value only when it is a matter of 
very quick setting. Even then this property is purchased 
at a very high price, i.e., 560 marks per cubic metre of 
mortar, compared with 2:40 marks, or 1:90 compared with 
80 marks, per cubic metre of masonry work by employing 4 
mortar mixed in the ratio of 1 cement, 3 sand; while the 
ame density is obtained with a cement and trass morter 
ive marks cheaper.’’ The observations on masonry work 
Dr. Unna says, apply equally to concrete :—‘ With a sand in 
which the interstices amount to 40 per cent., and a gravel in 
which the pores represent a like percentage of the bulk, 
lense concrete may be obtained by adding pure cement 
mortar in the proportion of 1 cement, 2°5 sand, 5 gravel, at 
a cost of about 13-50 marks per cubic metre, while a likewise 
lense concrete, consisting of 1 cement, 1 trass, 4 sand, 
10 gravel, costs ten marks only, and after twenty-eight days 
attains a strength equal to that of a concrete consisting of 
= : — — . . | cement, 3 sand, - 6'5 gravel, in which all the interstices 
2 wee are also filled up, though the mortar is not dense, and the 
QUARRY AT STEINB=RGCKOPF cost about i marks.” The Cologne engineer adds :— 
“My experiments extend only to trass as a silicate addition, 
The admixture of Trass—and of puzzolanas in general—witb | because this material comes, properly speaking, exclusively 
lime.” His verdict is that—if there are opposed to the over-limed hycraulic binding agents, Portland cements, and | into question so far as we Rhinelanders are concerned. Trass 
lime, when it is in process of separating—puzzolanas, or sub- hydraulic limes, is capable of raising the strength of mortars | has enjoyed great favour on the Rhine as a suitable 
stances which in combination with calcium hydrate form | made with these to two or three times what it would other- | material for mortar since time immemorial, and, pre- 
cement, the amount of effective cement in the mortar may be | wise be, and to make these materials permanently sound in vious to the introduction of Portland cement, found, in- 
increased in such a way that no more caustic lime can be | sea water. As regards the increase in strength, this is, | deed, almost exclusive employment, particularly for 
deposited in crystals; the entire quantity of calcium-hydrate | indeed, clear at a glance; the best puzzolanas contain at | hydraulic work. Even to-day the material is worthy of 
is liberated, and is employed in the formation of calcium | least as much of the hydraulic factors as the best Portland | high esteem ; its use still continues on the increase, in part 


hydrosilicate and aluminate. 

The venerable B2rlin chemist goes on to explain the effects 
of adding Trass to the ingredients of hydraulic mortars. He 
points out that the action of sea water on these mortars is 
mainly chemical. In order to arrive quickly at results, 
everything had to be excluded which would form an artificial 
hindrance to the action of sea water, and therefore tho- 
roughly porous mortars were used. Twenty years ago he 
discovered that a solution of calcium sulphate, with only 
0-127 per cent. of sulphuric acid (SO,) completely destroyed 
neat, and therefore absolutely impervious, Portland cement— 
“‘ Stern’ brand—and thereby he recognised that the sulphuric 
acid alone, not the magnesia, exerted an injurious influence 
on hydraulic mortar in sea water, the magnesia being merely 
an accompanying phenomenon, and one of the visible signs 
of the destruction. In two of the experiments the com- 
ponents were as follows :— 

(1) Four parts, by weight, of Portland cement, with less 
than 6 per cent. alumina; two parts Trass from Plaidt; ten 
parts quartz sand. (2) Two parts the same cement; two 
parts Trass from Plaidt; ten parts quartz sand. 

Plaidt Trass contains in 100 parts by weight ten to 
twelve parts of water (and loss in ignition), twenty to thirty 
parts of hydraulic silica and alumina, and sixty to sixty-five 
parts of minerals, which act like so much sand. The Trass 
employed in the Michaélis test left on a fine sieve (16,000 
meshes per square inch) 41 per cent. residue, and had the 
following composition in an air-dried condition :— 
4°141 per cent. 




















constructions than those made formerly which were poorer in 








Hygroscopic water . 


Chemical combined water .. .. .. 6°899 » 
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Oxide of manganese .. .. .. .. O°185 e 
NS ae eee a 
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nn oe ae ee: Se Hs os a 
eee ee ee | ” 
RON ao ci cas’ x ein. -Sp0 see. aia, ee Ee 
Bomuricmeld .. «. cs ce cs so OO ” 
litanic acid a) 

Chlorine Not estimated, 


Phosphoric acid f “ 
100°25 per cent. 

The tests extended over periods of 7, 28, and 90 days, and 
then one year. To quote Dr. Michaélis, they show that “ out 
of 100 parts by weight of Portland cement, containing a 
medium proportion of lime, about 25 parts CaO, equivalent 
to 33 parts Ca H,O,, become free. On admixture of 100 
parts by weight of Trass, which, for example, contain 16°5 ; 
parts silica and 5°14 parts alumina, capable of combination, QUARRY AT DATTENBESG 
the formation of SiO, CaO would require 15°4 parts CaO, 





and that of 2 Al, O,, 3 CaO would require 4:2 parts CaO, or | cement; therefore it cannot but be that, from the union of | at the expense of cement, owing to the enterprise of ” 
t lie in 


together 19-6 CaO; thus there may be formed a silicate | these materials, a hydraulic mortar of redoubled strength | Trass mine owners. Hence it may probably no 


richer in lime than the single silicate, and it is therefore results, since Portland cement contains a sufficient excess of | interest of manufacturers of cement goods to push this 


very probably advisable to mix 125 parts by weight and more lime to admit of the puzzolana attaining its full value. | material aside as a competitor. On the contrary, it appear 
of Trass with every 100 parts Portland cement; moreover,| This solution of the problem, Dr. Michaélis holds, is the | to me more to the point to subject this promising arenge 
0 


compounds of 2 SiO, to 1 to 2 CaO become exceedingly hard, | most favourable that can be imagined. The old methods | assistance, in the improvement of cement goods, 
and are quite certainly still more stable than the single | remain good; all we have to do is to make a sensible use of | exhaustive and thorough test, with the idea of gaining there- 
silicate. In any case, the addition should be higher in pro- | the ancient, most cfiective, and at the same time cheapest | from experience which might eventually enable the intro- 
portion according as the cement is richer in lime; this hydraulic mortar-formers, amongst which none takes a | duction of improvements in the production of cement goods 
applies equally to hydraulic mortars. After a year’s interval | higher place than genuine Trass. By ‘‘ genuine Trass”’ is | calculated to ensure the requisite density of the finished 
even here the injurious action of the sea water is making | meant the finely-ground tufa—Trass-stone, without any | article.’ 
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IRON, COAL, AND GENERAL TRADES 
BIRMINGHAM, WOLVERHAMPTON, AND 

OTHER DISTRICTS. 

(From our own Oorrespondent.) 
irmingham to-day (Thursday), and yesterday in 
Wolverhampton, holiday influences made themselves apparent in 

attendances. Demand was well preserved in every section of 
the market, and prices were well sustained, 
be jron prices are dearer this week than last, and consumers 
find themselves every week in a werse position, Coke, more than 

‘ is the trouble with the pig makers, and they are inquiring 
ba amazement where the present advances by the coke oven 
bo rietors are to stop. Derbyshire coke is 16s, to 17s, at ovens, 
pp best foundry 24s, to 25s, delivered. Staffordshire common 
io e pigs were a minimum this afternoon in Birmingham of 51s, 
nytt and some makers quoted as high as 52s. 6d. to 53s, 6d. 

ton, or an advance of fully ls, per ton. Part-mine pigs were 
7s, 6d, to 60s.; and good all-mine pigs, 603. to 65s. It is per- 
tinently indicative of the height to which prices are going that 
Staffordshire common foundry pigs, which to-day were 52s. 6d., 
were some years ago selling as low as 33s. to 33s. 6d. per ton. 

Extraordinary prices are being demanded for best Staffordshire 

Cold-blast iron has gone up to 100s, per ton, and best hot 
blast to 73s. and 75s, These are the highest prices known for 
twenty years, and some part-mine pigs have advanced 2s, 6d. per 
ton, The occasion of these extraordinary rates is the same as 
already mentioned, and the consuming market is becoming 
demoralised. Cumberland best foundry hematites are 75s. to 80s, 
delivered here—a figure which is practically prohibitive. 

Midland pigs on this market show a further advance, and the 
supply is still much within the demand. Northampton sellers 
raised their prices of forge pigs to in some instances 56s. to 57s., 
which was the same figure as Derbyshire brands, and Leicester- 
shire and Nottingham forge pigs stood at 55s. to 60s, A few 
months ago Northampton pigs were selling at 40s. per ton, and 
Derbyshire at 423, The stocks at furnaces have not been so small 
for many years ; indeed, there are none, and consumers’ position is 

same. 

oh interest is excited in a cable report from New York 
this week that the Bessemer Iron and Steel Association at 
Pittsburgh have advanced the price of Bessemer pig iron 2 dols, per 
ton, making it now 17 dols. per ton at works, or 17°65 dols. per ton 
delivered Pittsburgh. The report adds that a further advance is 
likely now, owing to the scarcity of Bessemer pig on the American 
market. ‘Chere appears to be at the present time almost as great 
ascarcity of iron-making materials in America as there is on this 
side, It is believed that the advances in values that have been 
declared in the States will be maintained for some time. The 
powerful Trust which has been formed in the iron and steel trade 
will of course assist to this end, Itis self-evident that a trust with 
a capital of, say, £120,000,000, must keep up prices to enable them 
to earn sutficient profits, and to pay decent dividends upon so 
huge a sum. Prior to the advance cabled this week, No, 1 
American foundry iron, f.o.b., was selling at 15°50 dols, to 16 dols.; 
No, 2, 16 dols, to 16°25 dols.; and grey forge iron, 13°50 dols, to 
13°75dols. At the same time, steel rails were 25 dols, to 26 dols., 
or £5 to £5 4s, per ton ; billets, 28 dols. to 29 dols., or £5 12s, 6d, 
to £5 16s, 8d. per ton; and steel wire rods, 26 dols, to 27 dols., or 
£5 4s, to £5 8s, 4d, per ton, 

Finished iron in all but sheets is still marked by the excellence 
of demand reported the whole of this year. Prices are still in the 
ascendant, and values, the highest recorded for some years, are 
being readily obtained, 

Some of the unmarked bar makers are attempting a further 
advance of 5s, per ton. Such firms quoted this afternoon £7 5s., 
or 5s, per ton above the standard determined upon the week prior 
to last quarter day. Official sanction for the advance has not yet 
been obtained, but it is stated that an early meeting of the asso- 
ciation will be called for the purpose, Outsiders quote £6 15s, to 
£7, according to grade of common bar produced. Merchant bars 
remain at £7 10s, to £8 at works, and Birmingham merchants’ 
official quotation is £8 out of warehouse for reliable quality. 

Resultant upon the action of the unmarked bar firms an early 
advance of 10s, per ton in marked iron is prophesied. This may 
come any time between now and the end of June, and would bring 
the marked bar standard up to £9, with £9 12s, 6d. as the price of 
the Earl of Dudley’s Round Oak Works, Limited, and £8 10s. for 
second-class marked iron. For the present, however, the former 
figure of £8 10s. for bars, and £9 2s, 6d. for Lord Ward’s iron is 


ox ‘Change in B 


confirmed. Hoops to-day are £7 10s. for ordinary, and £8 for’ 


best, with £8 10s, for rivet iron. Black sheets of 20 W.G. remain 
at £7 7s, 6d., and 24 W.G., £7 10s. to £7 15s. 

Galvanised corrugated sheets are still quoted £12 to £12 10s. 
at outports, with great difficulty experienced in putting any 
strength into prices, On the Australian market this same iron— 
English make—is reported to be realising at date £16 12s. 6d. to 
£18 5s,, according to brand, English fencing wire—galvanised— 
on the same market is fetching £9 to £9 10s, per ton ; and barbed 
wire £11 10s, to £13, according to brand and extent of order. The 
keen competition between German and American fencing wire- 
makers is reported to be maintained; but the Americans are 
generally underselling the Germans by 2s, 6d. per ton. 

Copper is a shade lower this week, and the market is inactive. 
Tin, however, maintains its price, and a fair turnover is recorded. 

standard copper is quoted £77 17s. 6d. to £78, London ; and 

months, £75 15s, to £76. Tough cake and best selected is 
£30 10s, to £31 ; and strong sheets £83 to £85. Yellow metal is 
id, to 74d. per a. Tin, spot, Straits, is quoted £117 15s. to 
£118 2s, 6d., three months, £118 5s, to £118 10s.; Australian, 
£118 to £118 10s,; and English, £120 10s, to £121 10s, Spelter 
Temains at £28 10s, to £28 12s, 6d., London price, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Throughout the iron, engineering, and coal trades 
of this district there has been a very general cessation of industrial 
} ra during the greater portion of the past week owing to 

 Whitsuntide holidays. Engineering establishments in most 
cases closed from the Wednesday until Teodey or Tuesday in next 
week, All the principal Manchester collieries closed on the 
wt: and will not re-start until the following oe or 
anny, whilst in other parts of Lancashire they have been 
Fo hg three or four days, extending over various portions of 
icpntiness operations have also been similarly interfered with, the 
Papa Meeting on Tuesday being the only market held during 
“ Week, and even under these conditions there was only a 
wy. Moderate attendance. Some of the principal pig iron makers 
pe hot represented, whilst none of the Lancashire finished iron 
in yd putin an appearance. Buying, in fact, is practically held 
Pa + sng until after the holidays, except where small lots are 
did for some pressing requirements. The small inquiry that 
agen forward scarcely afforded any very real test of the mar- 
stiffn ut was sufficient to demonstrate the continued excessive 
and ess of prices, the tendency being in the direction of a further 
of oe 2s Upon last week’s quotations. Local and district brands 
és fe — were scarcely being offered at all in the open market, 
ing 4 ers who were prepared to sell scarcely cared about book- 
ieaad yond — small quantities at special prices, Lancashire 
Lineok, es iron is not quoted under 61s. 6d. to 62s,, less 24. 
shire on ire makers are now asking . 6d., and Derby- 

age to 6ls. net, delivered Manchester. - > qualities 
tiagton More and more difficult to buy; and for delivery War- 
Lincolahaneashire makers ask 58s, 6d. to 59s,, less 24, with 
is eneseding quoted 57s, 8d, to 58s. 2d. net cash. Middlesbrough 
ingly strong, and there are now scarcely any quotations 





under 64s, 4d, net cash by rail Manchester. For Scotch iron, in 
which some very low sales have been made during the last few 
days, it is still difficult to get definite quotations ; but for delivery 
Manchester docks 67s. 6d. to 68s, represent about the average 
figures that are named for Eglinton and Glengarnock. A consider- 
able sale of American No. 3 foundry has been made at 61s. 6d. net, 
— some brands 633, is now quoted, delivered Manchester 
ocks, 

Finished iron makers are all exceedingly strong at the advanced 
rates, £7 5s, being the minimum for Lancashire, and £7 10s. for 
North Staffordshire bars delivered here, with manufecturers not 
caring to book at all heavily at these figures. Sheets remain at 
£8 5s, to £8 7s. 6d., and hoops £7 12s, 6d for random to £7 17s. 6d. 
for special cut lengths delivered Manchester district, and 2s. 6d, 
less for shipment, 

In the steel trade a more active inquiry is coming forward, 
— for manufactured material suitable for constructive work, 
and there is again a stiffening up in prices. Hematites range 
from 723. to 733. and 73s, 6d. less 24; local billets, £5 5s, to 
£5 7s. 6d. vet cash; steel bars, £7 15s. to £7 17s. 6d.; common 
steel plates, £7 15s. up to £8 according to specification ; and boiler 
plates, £8 12s, 6d. to £8 15s. delivered here. 

A brisk demand is reported for all descriptions of manufactured 
metal goods, especially boiler mountings and general engine fittings, 
with prices very firm at the full list rates, 

I continue to hear reports that some sections of the engineering 
trade are scarcely so well supplied with work as they have been 
recently, and in isolated cases establishments are stated to be short 
of orders to keep themgoing. These reports, as previously intimated, 
apply principally to some of the heavy engine builders, who are toa 
large extent dependent upon the textile industry, and nodoubt they, 
in conjunction with the textile machinists, are experiencing a 
slackening off as regards new work coming forward, although 
porare they have still orders on their books to keep them fully 
occupied for some time abead. The position in other branches con- 
tinues in every way satisfactory, unless it is that firms in many cases 
have still to allow considerable orders to pass them because they 
cannot undertake delivery within anything like a reasonable period. 
This is especially the case amongst the leading machine tool makers, 
who for the most part have orders on their books to carry them 
wellinto next year, and as illustrating the present state of things I 
may mention that afrepresentative of one works in this district which 
is considering the laying downof new plant, wasinformed with regard 
to one important machine, that the earliest date at which delivery 
could be promised was at least twelve months hence, It is not 
surprising that under such conditions there is a disinclination to 
place orders for new plant or machinery, and this, no doubt, in 
some measure represents the decrease in the weight of new work 
offering that is here and there spoken of. Locomotive builders 
are in very much the same position, and boiler makers are pressed 
with work for several months ahead, the output of this important 
branch of Lancashire industry having, perhaps, never been so 
great as at present. Hydraulic engineers have also an exception- 
ally large quantity of work on hand, whilst throughout ail branches 
of electrical engineering the position is altogether an abnormal 
one, owing to the excessive requirements that are now coming 
forward as a result of the extraordinary development of electrical 
power, both for lighting and motive purposes, and many of the 
works areso much in arrears with their deliveries that very serious 
inconvenience is in many cases being experienced in the carrying 
out of electrical undertakings. 

An illustration of this has been afforded recently by the not 
infrequent failure of the electric light in Manchester, due to the 
fusion of the old rubber cables, It is some time since these cables 
were found to be unsatisfactory, and they are now being replaced 
by bitumen cables as fast as the work can be done, but great 
difficulty is experienced in getting electric lighting materials, and 
Mr. Wordingham, the manager, and his assistants, are considerably 
hampered in their task of making the system less liable to sudden 
failures. 

Wages questions still crop up in various quarters, and in the 
Oldham district the moulders are now agitating for a further 
advance, About a couple of years back their wages were raised 
to 38s. per week ; but it is stated that the plate moulders are 
receiving considerably more than the sand moulders, and it has 
been resolved to give three months’ notice for an advance of 2s, 
per week, bringing their wages to £2. 

Considerable interest is manifested in the arrival through the 
Manchester Ship Canal of the first consignment of locomotive 
engines, built at the Baldwin Works in Philadelphia, for the 
Midland Railway Company. The total weight of each engine, with 
tender, is just over Eo tons, and they have been shipped to 
England in parts. In is expected that some, if not all of the 
remaining twenty engines, will also be brought to Manchester by 
steamers coming up the Ship Canal. A report is also current that 
the Great Central Railway has placed with Messrs, Baldwin 
contracts for the building and early delivery of twenty locomotives, 
similar to those they are now supplying to the Midland. 

In the coal trade, as I have already intimated, there is the 
usual disorganisation caused by the holidays, and business has, to 
a large extent, been practically at a standstill. Prior to the 
closing of the pits there has, of course, been a good deal of extra 
buying by merchants and consumers to obtain supplies to carry 
them over the holidays, and this has not only 4 pits running 
full time, right up to the stoppage, but collieries have had to fill 
up pretty freely out of stocks, and in many cases will re-start next 
week short of supplies. It is, in fact, a very long time since collieries 
at this time of the year were so short of stocks, and this position is 
necessarily giving an exceedingly strong tone to prices, which show no 
indication of any of the usual weakening during the — 
summer. A considerable falling off is, of course, to be anticipa 
after the holidays in requirements for house-fire purposes, the best 
qualities having already begun to hang slightly at some of the 
collieries, but any surplus output they can raise will be more than 
needed to enable them to accumulate stocks for the next winter’s 
demand, so that there will be no necessity to push house coals on 
the market. It is therefore more than probable that the current 
full rates of 12s, to 12s, 6d. best Wigan Arley, 10s. 6d. to 11s, 
Pemberton 4ft. and seconds Arley, and 9s. 6d. to 10s, for common 
house coal at the pit, will be maintained during the summer, and 
that when there is a further advance of miners’ wages in October 
next, this may be made the occasion for some corresponding 
upward move in prices, 

Contracts for gas coal continue to be settled at the full advance 
of 1s, 6d. over last year’s rates, re yoery a basis price of 9s. 
to 9s. 3d. for ordinary gas coal, and about 6d. per ton above these 
figures for the better qualities at the pit. Requirements for steam, 
forge, and general manufacturing consumption are generally main- 
tained, and are taking away all the lower qualities of round coal 
suitable for these purposes that are coming on the market, with 
prices strong at full quotations, 9s. at the pit being about the 
average figure. 

Engine fuel also continues in brisk demand, but, as previously 
reported, slack is in some quarters a trifle more plentiful, small 
quantities having here and there to be put into stock. These, 
however, are exceptional cases, the production at most Lancashire 
collieries being still all taken away freely to meet the requirements 
of regular customers, while at some of them there is a continued 
shortness of supplies. Prices remain very firm, best slack at the 
pit mouth being quoted 6s, 6d. to 6s, 9d, ; medium 5s, 9d. to 6s.; 
common, 5s, 3d, to 5s. 6d. per ton, 

For coke there is a continued pressing demand, which is in 
excess of the supplies that makers have to offer, and prices go on 
hardening, 17s. being now readily got for ordinary furnace coke, 
and 22s, to 28s. for foundry qualities at the ovens, 

Only a moderate shipping business is reported generally, and 
here and there prices have eased down slightly on recent full 
quotations, Delivered Garston docks, 9s. 6d. to 10s. is quoted for 
ordinary steam coals, and delivered High’ Level, ~ Liverpool, or 
Manchester Ship Canal, from 10s, to 10s, 3d, per ton, 





Barrow.—The trade doing in hematite pig iron is steady, and 
the market is firm, business, generally speaking, showing much 
buoyancy. Thed d still remains considerably in excess of the 
supply. Makers have only 42 out of 71 furnaces in blast, as com- 

with the corresponding week in last year. It is not possible 
just now to light any additional furnaces, because of the continued 
scarcity of raw material. During last week stocks of warrant iron 
were increased by 1289 tons. They now stand at 228,055 tons, or 
52,076 tons increase since Christmas. Prices are very firm at 64s. 
to 663, for makers’ iron net f.o.b., while warrant iron is at 65s, 7d. 
net cash sellers, 65s. 6d. buyers. There are still indications of 
business arising with America in Bessemer pig iron. 

Iron ore is in strong request, and good average sorts are firm at 
14s., with commoner sorts at 12s. per ton. Spanish ore is at 16s, 
to 17s. per ton delivered, and is in very large consumption in the 
district. 

Steel isin very brisk demand, and heavy steel rails are largely 
asked for on home and on colonial account, and' makers are very 
well off for orders, especially for heavy sections, but there is also 
a good business doing in light sections and in tram rails, Hea 
steel rails are quoted at £5 2s, 6d. per ton, Shipbuilding material, 
which has been largely ordered forward, is still in good demand, 
and makers are unable to do much business, although prices are 
good at £7 1s, 3d. for heavy plates. Angles are brisk at £6 13s, 9d. 
per ton, and a very regular and full business is being done in 
sections, hooks, wire, merchant steel, and heavy steel castii 

Shipbuilders and marine engineers are on holiday this week. 
They are, however, pressed with business, and are likely to be 
briskly employed on present contracts for a year or two to come, 
and other good orders are expected, 

Coal is in very steady and brisk demand, at full prices. Coke is 
still in short delivery, and is at the high price of 27s. delivered at 
West Coast furnaces. 

Shipments from West Coast ports are fairly well maintained. 
The exports of pig iron last week were 9470 tons, and of steel 
8963 tons ; showing an increase of 2407 tons of pig iron, and a 
decrease cf 3684 tons of steel, as compared with the corresponding 
week of last year. The total shipments this year total up to 
193,043 tons of pig iron and 203,692 tons of steel ; being a decrease, 
as compared with the corresponding week of last year, of 421 tons 
of pig iron and 22,302 tons of steel. 











THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

THERE is little change to report in the Yorkshire coalfield from 
last week, and values are fully maintained. It will shortly be time 
for making contracts for the next half year, and on the part of 
owners it is felt certain there will be a considerable advance on the 
prices for the corresponding period of last year, possibly even 3s, per 
ton more, the figure at which supplies were contracted for in Decem- 
ber last for the current six months, Values in the open market have 
been firmly kept up, and have, indeed, been better than in the 
preceding week. Best Silkstones fetch from 10s, 6d. to 11s, 6d. per 
ton; ordinary from 8s. 6d. yer ton; Barnsley house, 10s. to 
103, 6d. per ton ; seconds, from 8s. per ton, whilst higher prices 
have been quoted in cases where there has been an improvement 
in the grading and classification of coal. In steam coal all qualities 
are freely taken at advanced prices. The inland demand is above 
the average, and the export trade isin a very satisfactory condition, 
the Humber ports taking a large tonnage. Here again values are 
firm, and business on forward account can only be done at higher 
rates, whilst on odd sales for prompt delivery good prices have to 
be paid. Barnsley hards are now at 9s. 6d. to 10s. per ton, and 
even as much as 10s. 6d. per ton in some instances ; seconds, 
from 8s, per ton. Contracts for gas coal are made at a considerable 
advance on last year’s prices, 

All qualities of engine fuel are in excellent request, but in the 
Sheffield district the supply is below the average in consequence 
of the great amount of smal) coal used for coking purposes, and 
owing to the classification having been altered, in some instances 
ordinary consumers have to pay a littie more. For nuts 7s. to 8s. 
per ton is obtainable, secondary sorts fetching about 1s. per ton 
less ; screened slack, from 5s, per ton ; pit slack, from 3s. to 3s. 6d. 

r ton. 

P The coke trade is in an abnormally busy condition at present, 
some difficulty being experienced in obtaining supplies, while values 
are high, good Yorkshire coke being at from lds. 6d. to 14s, 6d. 
per ton ; ordinary, from 12s, to 12s, 6d. per ton. 

Hematite pig iron is now at 72s, per ton at Sheffield for West 
Coast and about the same for East Coast, there being very little 
choice now between the two. These prices mark an advance of 
about 12s, 6d. per ton on the year. Common forge iron is at 
52s, 6d. per ton, which marks about a similar rate of increased 
value during the same period. Pig iron continues very firm, the 
difficulty, indeed, being to meet the demands made upon the iron- 
masters. Scotch iron is being sent to the States, and there is full 
expectation that unless the American manufacturers are relieved 
by larger supplies, and that soon, they wi!] come into the British | 
markets offering fancy prices, with the inevitable result of a 
“boom.” This expectation is not quite relished by competent 
business men, who state that the sharper the prices go up and 
the higher they rise the speedier and the sharper the fall. 
Indeed, the market is not without indications in this direction 
already. A Sheffield manufacturer who was at Birmingham the 
other day found that orders for sheets, which is a large trade 
ps that district, were not coming in quite so satisfactorily as of 

ate, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

IRON prices are advancing steadily, and have reached 
higher than anything known in recent years, and the chances are 
that the London speculators, who have entire possession of the 
warrant market, will further advance the quotations. 

Quickly as pig iron has advanced in value, coke has gone up still 
more rapidly, and now the average price delivered at the furnaces 
on Tees-side is not less than 20s. per ton, a higher figure than has 
been known for the past quarter of a century. 

No. 3 Cleveland G.M.B. pig iron has been raised this week to 
56s. 3d. per ton for prompt f.o.b. delivery. 

No. 1 Cleveland pig iron has been raised to 57s. 9d.; No. 4 
foundry to 55s., and grey forge to 54s, for early delivery, and all 
qualities of forge are almost unobtainable ; indeed, most of the 
makers are so short of it that they will not name a price, 

East Coast hematite pig iron is moving up quickly in price, and 
at least 65s. has now to be paid for mixed numbers for early 
delivery, and somewhat more for forward. 

Rubio ore has been put up to 16s. per ton delivered at the 
ay in this district, though there are still a few sellers at 

s. Id. 

Owing to the holidays the stock of pig iron in the public warrant 
stores has this week increased, and on Wednesday night the 
quantity of Cleveland iron held was 142,560 tons, but that shows 
a decrease for the month of 7335 tons. Of hematite pig iron 
23,200 tons were held, decrease for month 3270 tons. 

For manufactured iron and steel the demand is showing marked 
improvement, 

The tendency of prices is still upwards. Common iron bars 
have improved in value, some of the producers quoting £6 lis., 
but odd lots can be obtained at £6 12s, 6d., and best bars are not 
under £7 2s, 6d., less 24 per cent. f.o.t. Steel ship plates are firm 
at £7 2s. 6d., steel boiler plates at £8 5s., steel ship angles 
at £617s. 6d., iron ship angles at £6 12s, 6d., iron ship plates at 
£6 17s, 6d., and steel sheets (singles) at £8 10s., all less 24 per 
cent, f,o,t, The demand for heavy steel rails shows improvement, 
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and the price is maintained at £5 2s. 6d. per ton net at works, 
which is considered very reasonable, taking into account the in- 
creased cost of raw materials, 

Mr. Waterhouse’s statistics for March—April, just issued to the 
Board of Conciliation and Arbitration for the Manufactured Iron 
Trade of the North of England, fully bear out the reports that 
were given of the improvement in the prices. He certifies that 
the average net realised price was £5 17s, 2°17d. = ton, this 
showing a rise on the two previous months of 3s. 11°3ld. per ton, 
and thus the rise during the first four months of this year was 
upwards of 7s. 3d. per ton, which is very substantial, seeing that 
for several years prior to this the prices were almost stationary. 
Rails during the two months under notice were raised 3s, 2d. per 
ton ; plates, 5s. 7d.; bars, 2s, 4d.; and angles, 6s. Wages of iron- 
workers, which were raised 24 per cent. for the current two 
months, will remain unchanged for June and July; but if the 
realised price had risen another 4d. per ton, the men would have 
been entitled to 24 per cent. better wages. The production shows 
an increase on the previous two months of 8 per cent. 

The coal trade is quiet this week, partly because of the holidays, 
but there is often a lull at this time of the year, and prices of 
steam coals are somewhat easier. The pressure for deliveries on 
export account has slackened now that the Belgian strike is over, 
and the first flush of the Baltic trade has moderated. For best 
steam coal 12s, per ton f.o.b. will be accepted, and for steam smalls 
6s. 6d. Best gas coals are sold at 9s. per ton f.o.b., and there are 
reported to ; several good contracts offering. At Trimdon 
Grange Colliery the miners have given in their notices because 
they do not approve the quality of the coal supplied to them, and 
also because of the house question, it being asserted that some of 
the men have been waiting for a considerable time for houses, and 
that strangers have been supplied with houses, At Trimdon 
Colliery the men have also given in their notices because non-union 
men are allowed to work at the colliery. The Northumberland 
miners are moving with a view of getting a further increase in 
wages, some voting that 10 per cent. shall be applied for. 





—_ 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

From Saturday-up to mid-week the Exchange,- Cardiff, has 
pasate a deserted appearance, Even on Tuesday, next to no 

usiness was done, and in the freight market not a solitary 
freight was entered. By mid-day offices generally were closed, 
The latest coal quotations available are as follows :—Best steam 
coal, 13s.; best seconds, 12s, to 12s. 3d.; seconds, 11s, 9d. to 12s.; 
drys, lls. to lls. 6d.; special smalls, 8s. to 8s, 6d.; best, 7s. to 
7s. 6d.; seconds, 6s, to 6s, 6d.; best Monmouthshire semi- 
bituminous coal, forge, Cardiff loading, 11s. 3d. to 11s. 6d.; seconds, 
10s. 3d. to 10s. 6d.; best house coal, 13s. to 14s. No. 3 Rhondda, 
large, 12s. to 12s, 9d.; brush, 10s. 9d. to 11s.; small, 9s. 3d. to 
9s. 6d. No. 2 Rhondda, 9s. 6d. to 10s.; through and through, 
8s. 6d. to 8s, 9d.; small, 7s. to 7s. 3d. 

Swansea prices :—Anthracite, best large, 13s. to 14s.; seconds, 
lls, to 11s, 6d.; ordinary large, 9s. 6d. to 10s.; small rubbly culm, 
5s, 3d. to 5s. 9d.; steam coals, lls, 6d. to 13s.; seconds, 10s. to 
lls.; bunkers, 8s. 3d. to 8s. 6d.; small, 6s, 9d. to 7s, 3d. Bitu- 
minous: No, 3 Rhondda, 12s. to 13s.; No. 2 Rhondda, 10s, to 11s.; 
through, 8s. 9d. to 9s. 6d.; small, 7s, 9d. to 8s. 3d.; all f.o.b, 
Swansea, cash thirty days less 2}. 

Patent fuel continues in full demand at all ports, and is sent far 
afield, some last week to Russia. Last week Swansea — 
nearly 10,000 tons. Swansea prices, 12s, 6d. to 13s.; Cardiff, 
best, 13s. 6d. to 13s. 9d. Pitwood stronger, 14s, 9d. to 15s. 

Undiminished activity continues at all the iron and steel works. 

The import of pig iron has increased, principally from Barrow 
and Workington. Swansea received last week 835 tons. 

The volume of business being done in iron ore is very great. 
Large consignments have been received of late at Dowlais and 
Cyfarthfa, at both of which places stocks are large; but Ebbw 
Vale has out-distanced all competitors in the quantity imported, 
on one day this week receiving four cargoes, with a total weight 
of over 8000 tons. Cardiff prices are as follows:—Best Rubio, 
14s, 6d. to 14s, 9d.; Tafna, 13s, 6d. to 13s. 9d. Swansea prices 
have advanced still more. Latest :—Rubio, 15s, to 15s, 3d.; Tafna, 
14s, 3d. to 14s, 6d. 

Coke is in strong demand, and home make is well sustained, 
Cardiff prices show an —— tendency :—Furnace, 16s, 6d. to 
17s,; ordinary foundry, 19s. to 20s.; best, 26s. Swansea prices :— 
Furnace, 15s. 6d. to 16s, 6d.; best foundry, 19s. to 2ls., f.o.b. 
Swansea, cash thirty days. 

Judging from shipments foreign, Welsh coke is steadily grow- 
ing into favour. 

On ’Change, Swansea, this week, it was stated that pig iron 
warrants had been fluctuating, and that the price of Glasgow 
warrants had become slightly easier, but that Middlesbrough and 
hematite were firmer, with an upward tendency, In finished iron 
and steel the prices of tin bars are working upwards in sympathy 
with the advance in pig. All the works and mills were reported 
fully occupied with contracts ; market strong. Latest prices were 
as follows:—Pig, Glasgow warrants, 64s. to 64s, 14d. cash ; 
Middlesbrough, No. 3, 55s, 11d. prompt, other numbers in propor- 
tion ; hematite warrants, 65s. to 65s, 8d. for mixed numbers f.o.b. 
Cumberland according to brand. Middlesbrough hematite, 64s. 3d. ; 
Welsh bars, £7 to £7 2s. 6d.; angles, &c., at usual extras f.o.t. at 
works; sheet ircn and steel, £8 to £8 5s.; steel rails, heavy 
sections, £5 5s. to £5 10s.; light, £5 15s. to £6 5s.; sleepers, 
channels, &c., according to section and specification. Bessemer 
steel: Tin-plate bars, £4 15s, to £4 17s. 6d.; Siemens best, £4 15s, 
to £4 17s, da. 

Tin-plates: Bessemer steel cokes, 12s, 9d. to 13s.; Siemens, cok 
finish, 18s. to 18s, 3d.; ternes, per double box, 28 by 20 C., 
2ls, 6d., 22s,, 22s, 6d., to 25s, 9d.; best charcoal, 13s, 6d. to 
14s, 9d., according to finish of brand. Finished black plates, 
£9 10s. per ton f.o.t. ; Canadas, £8 15s, to £9 per ton f.0.t. ; big 
sheets for galvanising, 6 by 3 by 30 gauge, £10 15s. per ton f.o.t. 

The prices of tin-plates continue to advance, and these quota- 
tions have been more than realised, All the principal makers are 
reported to be fully employed, with a strong market. The last 
shipment was one of the heaviest known, and as there are eight 
vessels loading, the next return promises well. Total shipments 
last week, 113,784 boxes; received from works, 47,801 boxes ; 
— in hand, 147,740 boxes. The American business is decidedly 

etter. 

Copper, tin, and lead show a slight falling off ; spelter firm. 
Copper, Chili bars, £78. Block tin, £117 to £117 12s, 6d. Lead, 
£146s, 3d. Spelter, £28 12s. 6d. 

I regret to announce the death of Mr, Wm. Evans, formerly 
manager of Bowring Works. 

Dowlais is importing spiegeleisen from Workington, and Dowlais 
iron ore from Santander, in addition to large cargoes from Bilbao, 

The railways are sharing in the present industrial activity. 
Brecon records a satisfactory advance on the week as compared 
with corresponding week, and the Taff Vale is also a gainer by 
over £9500. 

A_new colliery company is announced—the Llettybrongu, 
£7000 in £1 shares, e colliery is situated in Glamorgan, but 
the first subscribers include London as well as local capitalists. 

Stocks are generally firm: Taff Vale, firm, 844; Port Talbot, 
94; Rhondda and Swansea Bay, 54; Cardiff, 113 to 115; Brecon, 
8 to 10; Barry, 267 to 272. 

Colliery shares: Albion, 11 to 114; Cambrian, 114; Ferndale, 
94 ; Ebbw Vale, 72; International, 44 to 44 ; Lockets, 5 per cents., 
99 to 101 ; Newport-Abercarn, 8} to 94; North, 44 ; Penrhiwkiber, 
54 to 6; Powell Duffryn, 104 to 106; South Wales, 107; Trede- 


NOTES FROM SCOTLAND. 

(From our own Oorrespondent,) 
THE pig iron market has been fairly active since its re-opening 
on Tuesday after the holidays. The demand has not, however, 
been quite so pressing. There can be no doubt that the holidays, 
although not observed to the same extent as in England, have 
affected business to a very considerable extent, especially in the 
West of Scotland. The fluctuations in pig iron are neither so fre- 
quent nor extensive as of late, and yet there is considerable 
strength in the market. This has been got noticeable in the 
lest few days as regards hematite pig iron. The buying of hematite 
was more constant than usual, with the result that prices became 
strong and higher. Business has been done in Scotch warrants 
from 64s. to 63s. 8d. cash, and 64s, 3d. to 63s. 1ld. one month. 
Cleveland iron was rather quiet at the beginning of the week, but 
a fair business took place at 55s, 104d. to 56s, 2d. cash, and 56s, 
to 56s, 5d. one month. West Cumberland hematite warrants were 
in — demand at 65s, to 65s, 10d. cash, and 65s, 3d. to 67s, one 
month. 

There has been a slightly easier tendency in Scotch makers’ iron, 
the result to some extent perhaps of the holiday feeling that 
characterises the market. Makers of pig iron have not declared an 
reduction, but merchants are quoting 6d. per ton less than last wee 
for all brands which can be had with anything like freedom in the 
i market. The prices are as follows :—Govan and Monkland, 
Nos, 1, f.o.b., at Glasgow, 65s.; Nos. 3, 63s. 6d.; Wishaw and 
Carnbroe, Nos. 1, 66s. 6d.; Nos, 3, 63s, 6d.; Clyde, No. 1, 68s, 6d. ; 
No. 3, 64s. 6d.; Gartsherrie, Summerlee, Shotts, and Calder, 
Nos, 1, 693.; Nos. 3, 65s.; Coltness, No. 1, 703.; No. 3, 65s.; 
Glengarnock, at Ardrossan, No. 1, 66s. 6d.; No. 3, 63s, 6d.; 
Eglinton, at Ardrossan or Troon, and Dalmellington, at Ayr, 
Nos. 1, 66s.; Nos. 3, 63s, 6d.; Carron, at Grangemouth, No. 1, 
69s.; No. 3, 64s. per ton. 

There is a steady demand for Scotch hematite pig iron, which is 
quoted by merchants 69s., delivered at the steel works, An 
impression prevails that, owing to the high prices of warrants, 
users of pig iron have been rather inclined to keep out of the 
market, and that they will therefore be obliged ere eg to come 
in as somewhat free purchasers. Whether this be so or not, it 
is impossible to definitely ascertain; but the movements of 
hematite warrants in the market, in the last few days, certainly 
— to lend support to such a view. 

e pig iron shipments are quite disappointing, so far as 
Scotland is concerned. The total quantity despatched from 
Scottish ports in the last week was 3116 tons, compared with 
3985 tons in the corresponding week. There was despatched to 
Germany 348 tons, Russia 340, Canada 15, South America 10, 
India 90, Australia 140, France 130, Holland 25, China and 
Japan 317, other countries 145, the coastwise:shipments being 
1506, compared with 2555 tons in the corresponding week of last 


year. 

The stocks of pig iron in Glasgow stores show a reduction in the 
past week of 1673 tons, and the demand is, of course, mainly for 
home consumers. It is interesting to note that the output of 
ordinary Scotch iron is only about 600 tons per week more than 
this time last year, while the production of hematite iron in Scot- 
land is less by about 350 tons per week. 

The finished iron and steel branches do not show much change 
this week. Like other departments of the trade, they have felt 
the effect of the holidays. There has been little or no stoppage of 
manufacturing work, however, and contracts are being pushed 
forward in a more satisfactory way. Merchants state that they 
have been getting more regular delivery of plates than for some 
time past, and this feature is regarded as gratifying, seeing that 
the manufacturers were often much hampered in their work by 
short supplies. In some quarters the better delivery obtained 
appears to be accepted as an indication of a slackening in the 
business ; but the general opinion is contrary to this, there bein 
yet a large amount of work in hand. Makers of both iron pr 
steel are quoting the advanced prices of last week, although it 
does not appear that very much business has yet been done at the 
full rates, 

The ironfounding and engineering branches are generally well 
employed, in some instances exceptionally so. It needs scarcely 
be said that locomotive engineers regard with a peculiar interest 
the reports which come from America as to the placing of fresh 
orders there for locomotives. At present order ree in the 
Glasgow district are well filled, and so long as the works continue 
busy, the question of foreign competition will probably not be 
faced in any very practical way ; but there are those who think 
that in slacker times our locomotive engineers may possibly take 
a leaf out of the book of their American competitors, and offer to 
produce engines, like penny pies, all after one plan. 

The coal trade has been fairly well employed, although the 
amount of the shipments certainly shows some falling off. The 
total quantity despatched from Scottish ports in the past week 
has been 177,233 tons, compared with 197,530 in the preceding 
week, and 203,653 in the corresponding week of last year. The 
inland demand is good both for domestic and manufacturing pur- 
poses, but the output of the collieries is so large and steady, and 
supplies so readily obtainable, that the tone is not quite so firm. 
The home consumer is, as a rule, paying pretty full rates, but 
orders for shipment when of considerable size are accepted at 
slightly easier figures. Main coal is quoted f.o.b. at Glasgow 9s, 
to 9s, 3d.; splint, 9s. 3d. to 9s, 6d.; steam, 10s. to 10s, 3d.; and 
ell, 10s, to 103, 6d. per ton, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


CONCERNING business in the fron and steel trades over here, 
exceptionally good accounts continue to come in, ali departments 
being exceedingly well off for orders, some of them getting more 
work than they care for at present, 

A particularly strong tone prevails on the iron market in Rhein- 
land- Westphalia and in Silesian, demand and consumption being 
uncommonly big, especially for raw material. The scarcity of iron 
ore has not been without influence on quotations, red iron ore 
having risen from M, 11 p.t. to M. 12'20 p.t. Activity in the 
manufactured iron trade continues to increase, and is, in fact, 
better than it has been for years; but producers are considerably 
hampered by the difficulty they experience in securing a sufficient 
quantity of raw material. 

Orders for bars and girders come in abundantly, the mills asking 
four to five months as term of delivery ; bars in iron have been put 
up to M. 175 p.t. in consequence of the risingdemand. The heavy 
plate convention has raised the basis price for boiler plates M. 10 
p-t. for delivery this year, and M. 15 p.t. for sales in 1900, and the 
sheet mills have resolved not to sell sheets at less than M. 170 p.t., 
refusing for the present to book orders for next year’s delivery. 

List prices for raw and finished iron are as follows :—German 
iva pig, No. 1, M. 74; No. 3, M. 71; white forge pig, M. 63 
to M. 65; basic, M. 62; German Bessemer, M. 70; Spiegeleisen, 
M. 68 to M. 70; Luxemburg forge pig, M. 52 to M. 53 per ton, 
free at works. Good merchant bars, M. 155 to M. 170; angles, 
M. 145; girders, M. 121 to M. 128; sheets, M. 175 to 185; the same 
in basic, M. 165 ; nent plates for boiler-making purposes, M. 210; 
the same in basic, M. 185; Siemens-Martin plates, No. 1, 
M. 157°50; Bessemer rails, M. 120; all per ton free at works, 

The production of pig iron in Germany, including Luxemburg, 
was, for April of present year, 666,625 t., of which 142,325 t. were 
forge pig and Spiegeleisen, 43,831 t, Bessemer, 357,065 t. basic, 
an 133,404 t. foundry pig. Output in March of present year was 
709,039 t., while in April last year 583,418 t. were produced, 
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From January Ist to April 30th, 1899, 2,658,443 t, have been 
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produced, against 2,392,943 t. for the corresponding period in th 
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year before, 
A very satisfactory busi was done on the German coal 
ket during the past few weeks, demand for all sorts of fuel beh 2 


brisk, sugar mills, lime works, and brick kilns taking in ng 
usual summcr supplies, Shipments of coal in April ey, bed 
those in the same month last year by 12 per cent., and deine 
for May also show an increase, wt 

The colliers’ strike in the Saar district has come to an eng 
men having agreed to resume work first and then negotiate & 
their employers. ; with 
Concerning the wages of colliers, it has recently be : 
stated that in the Silesian collieries, the average annual per - 
adult rose from M. 775 in 1895 on M, 866 in 1897, which shows 
increase of M. 91, or 12 per cent. <a 
Last week’s business on the Austro-Hungarian iron market sh 
an improvement against the week before. Consumers haye _ 

ractising reserve so long that they were at last compelled to og , 
orward with their demand, and a fair inquiry was cons cer 
experienced in nearly all departments of the finished iron ines 1 
and a tendency to harden in prices was shown here and there , 
The Swedish Government has granted permission to the Aim 
Administration to sign a contract with the Arms Factory Ment 
concerning the supply of 40,000 rifles, and the locomotive sho : 
Kraus and Co., in Munich and Linz, on the Danube, have secured 
an order for 74 locomotives for the Japanese railways, 

During the week now = busi tr tions on the Belgian 
iron market have been of the most limited description, the strik 
in the coal district preventing the works from executing the con. 
tracts previously secured, and makers are naturally not: incline 
to book more orders just at present. 

In the Lidge district the strike has terminated, a rise of 5p.e, 
in wages having been granted to the colliers. Their demand was 
20 p.c. advanve in ~— 
In the Charleroi district the men have likewise agreed tp 
resume work, but in case the employers should not keep what 
they promised, the strike is to begin again. 

Demand remains healthy and animated on the French iron mar. 
ket, but the works are in distress because they cannot fulfil their 
engagements, and have even been compelled to damp down their 
furnaces, The final termination of the colliers’ strike in Belgium 
will be an immense relief to the French iron masters, who had 
long been waiting for a revival in business, and now, when inquiry 
and demand have become very brisk, they cannot turn to profit 
this improving condition because they are hindered in every way 
by the want of coal, and of raw material in general. 











AMERICAN NOTES. 


(From our own Correspondent. ) 
New York, May 17th, 

CoMMERCIAL conditions continue favourable. The traffic reports 
show a steady increase in the volume of business. The industrial 
conditions could not be more encouraging, and crop reports on the 
whole are not a The easier rates of interest prevailing 
are smoothing the way for investments, and the movement of 
capital into avenues of employment continues like a swelling tide, 
The outlook is exceedingly favourable in all lines, Labour is fully 
employed at last, except the inevitable contingent of incompetency 
which fringes society at its best. Wages have been very generally 
advanced voluntarily, according to the not forgotten promises of 
employers six years ago, There are no strikes of consequence and 
none are threatened. The iron and steel workers will adjust the 
yearly schedule amicably unless all signs fail. Production con- 
tinues at amazing rapidity. All shop and factory capacity is fully 
employed, and there never was as much new building work under 
way as now, east, west, and south. Steel rail mill activity is 
evidence of the present prosperity. After years of half employ- 
ment, rail makers are now oversold up to late autumn, and the 
large buyers of the year are to be h fromin June. The bridge 
builders for three or four weeks have been pushing in orders for 
big lots of material, and only to-day it is learned that extensive 
specifications, probably for 20,000 tons, part for export, will soon 
be presented for prices, The combinations recently formed are 
doing a good work in regulating production and prices, No further 
advances are reported, but a good many consumers are uneasy at 
the storm signals displayed in several markets, and which to them 
signify higher prices, There are certainly a good many uncer. 
tainties to meet, and none can predict what may happen. Building 
operations are absorbing much material, and mining operationsare 
productive of big and frequent orders for expensive machinery, 








TRADE AND Business ANNOUNCEMENTS. -~ Messrs, Lund and 
Haigh inform us that they have taken over the business of Ker 
shaw and Massey, Park Ironworks, Stockport, and have als 
bought the whole of the | greeny drawings, and plans of the late 
firm of Hulme and Lund, pump manufacturers, Cornbrook, Man- 
chester.—Messrs, J. C. and J. 8. Ellis, Limited, heating engineers, 
of Sheffield, have been successful in securing the contract for the 
heating and ventilating installation of the South-Eastern Hospital, 


New Cross, for the Metropolitan Asylums Board, the contract 
price being £3272. The system which Messrs. Ellis — in 
warming this hospital is by means of steam-heated calorifiers, from 


which hot water is conducted to radiators, and closed in orna- 
mental cast iron cases—a system by which heat can be commutl- 
cated to the wards during winter weather, and fresh, cold ait 
during the summer season.—Mr. Ambrose Firth, of the Brightside 
Foundry Company, Limited, and Messrs. J. C, and J. 5. Ellis, 
Limited, of the Norfolk Foundry, have acquired the old-established 
business of Messrs. Walker, Eaton, and Co., Wicker Ironworks, 
engineers and ironfounders. Mr. Firth intends to convert the 
business, which has been established for over 200 years, into 4 
limited company. 


Liquip Fuet.—Whether carboniferous fuel has any geological re- 
lation to oil fuel is not proved. The theories in regard to the chemical 
origin of coal and oil are not dissimilar, and although much ev- 
dence has been given in favour of an organic origin of petroleum, 
opinions differ so much on the point that it is impossible to come 
to any definite conclusion ; certain it is that both coal and oil are 
sources of energy, and that both require the application of heat to 
set that energy at work, And, looking at the question ina pope 
manner, it almost looks as though Nature, foreseeing the vast “yr 
increasing drain which would be made upon the coal deposits ‘ 
the world, had supplemented these by a limitless supp'y 
petroleum—a servant more efficient, more manageable, an a 
portable than the fuel which the last few centuries have — 
regard as the life of our industry and the backbone of Bri 
commerce. Two facts are clearly apparent. The coal resources 0 
the world, at any rate from a commercial point of view, are 
diminishing. The oil supply the world over is increasing wit! i, 
marvellous rapidity. Country after country, district after distr . 
is being exploi for oil, and the more one seeks the —s 
finds, It is the coming source of power ; one might almost be ' 
to say that the next age would be the age of oil. Russia 
America still yield increasing quantities, Roumania, Calicia, i 
the Continent ; Assam, Burmah, Borneo, Java, in the Orient es 
Africa and Canada, are likewise prolific in this direction, while 
lands unmentioned signs are not wanting that oil is lying ee 
the surface, merely waiting for an outlet to be provi ed, ob 
says the Petroleum Review, is not vain eps aos A the ss 
are actual fact, and should do something towards reassuring 





who look with some apprehension to the future in regard wo 
fuel requirements, 
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ENGINEERING NOTES FROM 
SOUTH AFRICA. 


(From our own Oorrespondent.) 
RING how Aumarione Rg continental 
:so has hitherto led in the tramway con- 
ern of South Africa, it is satisfactory that 
pi rs, Dick Kerr and Co, are now endeavouring 
obtain the contract for a new suburban tram- 
wa in Capetown. E 
Kecidents have been rather frequent of late in 
the Natal collieries, and a commission has there- 
fore been appointed to draw up a new code of 
mining regulations. ; ; 
The first section of the Greytown railway, in 
Natal, has just been opened. This line has been con- 
stracted with second-hand permanent way mate- 
rial from the main Natal railway, Some new 
‘Australian sleepers have, however, been used for 
the curves. Very severe gradients have had to 
be dealt with, and in one case the line completes 
acircle of 200 yards diameter. This ‘‘ circuit Z 
system of surmounting a gradient has been 
adopted in preference to the reversing system 
which has been employed on the other lines in 
Natal. The train consists of an engine and two 
cars, and its rate of travelling is about eight 
miles an hour, Guard rails are provided round 
the sharper curves to prevent the carriages from 
leaving the line. ; . 
Mining engineering on the Witwatersrand is 
yery brisk just now, and orders are plentiful for 
developing plant and surface machinery, Rumours 
of new reef discoveries are plentiful, many of them 
being supported by the extensive investment of 
capital. There is a very active demand for pump- 
ing appliances suitable for c anide plant, and the 
excellent returns obtained from slimes treatment 
is greatly stimulating the erection of such works. 
Things are also more vigorous in the coal-mining 
industry, and with the promised reduction on 
railway rates to Delagoa Bay it is ho that a 
shipping trade in the Transvaal fuel may be 
i]t up. 
the s moure of 20-knot mail steamers between 
Southampton and the Cape are generally received 
with incredulity in South Africa, and it is ex- 
ted that the mail contract will once more be 
divided between the Union and Castle lines, 
However much marine engineering may have 
progressed, it does not appear to be yet equal to 
designing a vessel that will travel from Madeira 
to Capetown at anything like the speed of an 
Atlantic liner, except at an entirely prohibitive 
cost. An attempt at racing on this ocean route 
was made with the Union Company’s Scot, but 
the enormous dimensions of her coal bill made 
her, financially, a failure. The number of her 
boilers was reduced, and she now makes the 
pesage at about the speed of the other mail 
ts. 


ONSIDE 








WATER-TUBE BOILERS IN THE 
NAV 


Iv order to avoid the deterioration caused by 
vessels laying up in the dockyards, provision is 
to be made for the storing of the boilers of 
destroyers in the reserve, The boilers are to be 
carefully examined, and when stored an even 
temperature is to be maintained by means of 
stoves in winter. Owing to the readiness with 
which water-tube boilers can be dissected, their 
removal and storage would cause no difficulty 
but for the fact that in every dockyard all the 
storehouses are already overcrowded, though this 
{sa difficulty that need not be insurmountable in 
view of the importance of preventing the deca, 
which goes on while the vessels are unemployed. 
The recent fatal explosion on the Terrible has 
also induced the Admiralty to take further pre- 
cautions against weunge in the condenser tubes 
of sea-going ships, here a tube fails by per- 
foration, splitting, or corrosion, the fact is at 
once to be brought to the notice of the Admiralty 
by the dockyard and reserve officers, who are to 
investigate and report as soon as the ship reaches 
her port. Special directions are given as to the 
line the investigation is to take, and it is pointed 
out that as several cases have occurred of tubes 
becoming perforated by the action of steam or 
water being blown on them by drain or other 
He leading into the condensers, care is to be 
taken that suitable fittings are provided for pre- 
venting this action. It will thus be seen that 
although too much value cannot be attached to 
high pressures, there are certain risks incurred 
which could not have been foreseen when the 
cylindrical boiler was abandoned, and while it 
was recognised that the new system was so 
delicate that danger might arise, it must be 
apparent that the most alarming fears have not 
been realised, and that the main source of weak- 
ness having been ascertained, adequate steps 
have been taken to minimise the chance of 
accident.—Naval and Military Record. 








RAILWAYS IN CHINA. 


CHINESE railways are discussed in a publication 
of the U.S, Bureau of Statistics, entitled ‘‘Com- 
mercial China in 1899.” There are now open to 
trade in China 6000 miles of waterway navigable 
by steam vessels, 3000 miles of telegraph, about 
850 miles of railways in operation and over 3000 
miles projected. The first Chinese railway was 
opened in 1876, between Shanghai and Wusung, 
14 miles apart; but native prejudice and super- 
stition caused it to be torn up soon after. About 
1881, Mr. Claude W. Kinder, M. Am, Soc. C.E., 
and now Chief Engineer of the Imperial Railways 
of China, was then in charge of a Chinese coal 
mine near Tientsin, He improvised a locomotive 
and fought native opposition until he gradually 
developed the little coal line into one of general 
traffic, and extended it to Tientsin and the treaty 
Port of Shan-hai-Kwan ; it was later extended to 
near Pekin and Paoting, and is now being ex- 
tended to the iron and coal regions, This system 
of about 350 miles is the first and only one in 
—. operation. The projected railways include 

Russian Manchuria system, terminating at 

ort Arthur, on the Gulf of Pechili, and ulti- 
ely connecting with the Pekin system. Be- 
tween Pekin and Tientsin and the Yangtze valley 
7 Central China several lines are laid down. 

he would extend from Tientsin to Shanghai, 





700 miles long, and running from 100 to 350 miles 
from the coast, following the general line of the 
Grand Canal. This line passes through territory 
claimed by England po Germany as ‘spheres 
of influence,” and British and German capital 
will probably combine for its development. 

The Pekin-Hankow line lies west of these 
spheres, and is about 650 miles long ; it is in the 
hands of a Belgian syndicate, and work has been 
commenced. Still west of this are several other 
projected lines leading to the iron and coal dis- 
tricts of North-Western China, South of Shanghai 
is a British line proposing to connect Wenchow, 
Ningpo, and Hangchow, all treaty ports, with 
Shanghai. This line may be finally extended to 
Hongkong, though an English syndicate is now 
building a 200-mile line from Hongkong to 
Canton. A short line is also | »cated, connecting 
Shanghai with Soochow and Nankin. The Can- 
ton-Hanchow line is the only American conces- 
sion, This line is about miles long, and it 
has been surveyed by Mr. W. B. Parsons, M. Am. 
Soc, C.E, In the extreme south of China, French 
interests are proposing railways to connect Tonkin 
with important Chinese cities on the navigable 
streams, or the treaty ports of Woochow, Pokhoi, 
&c. West of the American concession several 
hundred miles is a British line to connect the 
Province of Szechnan with Canton and Hong- 
kong ; and England is also planning to connect 
China with the railway system of British India, 
by extending the existing Mandalay line, in 
Burmah, to the Chinese border at Kunlong, and 
finally to the city of Yunnan, to Chunking, and 
to the head of navigation of the Yangtze River. 








A CANADIAN HYDRAULIC CANAL 
LIFT. 


A HYDRAULIC canal lift on the same principle 
as that employed on the river Weaver, near 
Northwich, and known as the Anderton lift, is 
being constructed by the Department of Railways 
and Canals of Canada on the Trent Canal at 
Peterborough, Ontario, We have obtained the 
following particulars from our American con- 
temporary, the Engineering Record : — The lift 


is 65ft., and the internal dimensions of the } 


chambers 139ft. by 33ft., with a depth of water 
on the sill of 8ft. The upper reach of the canal 
is divided into two branches, each closed by a 
movable gate fixed in a heavy concrete wall. 
The lower reach is divided in a similar way, and 
also terminated by movable gates. Between each 
of these corresponding branches, the ends of 
which are 14ft. apart horizontally, is a steel 
chamber having the same area as the standard 
ordinary locks, Each chamber is closed at both 
ends by movable gates hinged on the lower side, 
and is capable of being given a vertical motion 
equal to the difference in level between the two 
reaches, 

Each of the chambers is balanced under its 
centre on the head of the ram of a hydraulic 
press, and the presses are connected to each 
other by means of a pipe. The quantity of 
water in the presses is arranged so that one 
chamber is at the top of its stroke when the other 
is at its lowest position, The upper chamber is 
stopped so that its floor is, say, 10in. lower than 
the top of the upper sill, and the lower one is 
stopped so that its floor is level with that of the 
lower reach. Now, if the chambers be held in 
this position by closing the communication 
between the presses by a valve in the connecting 
pipe, it is easily seen that when the adjacent 
gates are opened—that is to say, the two gates 
that are together at the upper level, and the two 
together at the lower level—that the upper 
chamber will contain 10in. more water than the 
lower one, the depth of water in the two reaches 
being, of course, the same. That is to say, when 
the gates are again closed the upper chamber will 
be heavier than the lower one by an amount equal 
to the weight of this surcharge of 10in, hen 
the valve in the connecting pipe is opened the 
heavier chamber descends, forcing the lighter one 
up, the weight of surcharge required being that 
necessary to overcome the friction of the moving 
parts and to compensate for the displacement of 
the emerging ram. The chambers are carried by 
double cantilever trusses, with a floor system of 
crossbeams and stringers, and all the connections 
are riveted throughout. The load thus brought 
on to the head of the ram by each chamber is, in 
round figures, 1800 tons. 

The total estimated weight of metal in the 
superstructure is about 1 tons, the larger 
presses weighing about 550 tons, and the chambers, 
gates, machinery and other parts about 950 tons. 
The contractors for the superstructure are the 
Dominion Bridge Company, Limited, of Mon- 
treal, Canada, 








LAUNCHES AND TRIAL TRIPS. 


BaRTON; built by, Ropner and Son; to the 
order of, Webster and Barraclough ; to carry, 
5750 tons L.S.F.B.; engines, triple-expansion, 
1500-horse power ; constructed by, Blair and Co.; 
trial trip, May 20th. 

ELANSOBE; steel screw steamer; built by, 
Gray and Co.; to the order of, Senor Ramonde la 
Sota, of Bilbao; dimensions, 300ft., 42ft., 
20ft. 2khin.; engines, triple-expansion, 23in., 
364in., 62in, by 39in.; pressure, 160 1b.; con- 
structed by, Central Marine Engineering Works ; 
trial trip, May 20th. 

WarWICckK ; screw steamer; built by, Blyth 
Shipbuilding Company, Limited ; to the order of, 
Atkinson Bros,; dimensions, 243ft., 364ft., 
18ft. 9in.; engines, triple-expansion, 18}in., 30in., 
49in., by 33in.; constructed by, North - Eastern 
Marine Engineering Company, Limited; trial 
trip, May 20th. 








TRADE AND BusINEss ANNOUNCEMENTS.- -The 
Pullman’s Palace Car Company, of Chicago, has 
established offices at 26, Victoria-street, West- 
minster.—The Chicago Pneumatic Tool Company 
has purchased the patents formerly owned by the 
Consolidated Pneumatic Tool or sg now de- 
funct. These patents include all the Keller and 


Wolstencroft types of tool construction, and in 
addition several new applications which have not 
yet been taken out, 





THE PATENT JOURNAL. 
Condensed from “ The Illustrated Official Jowrnal of 
Patents.” 

Application for Letters Patent. 

*,* When inventions have been ‘ communicated ” the 
name and address of the communicating party are 

printed in italics. 


9th May, 1£99. 
7 Poo Baus, T. B. Drybrough and Sir A. Altman, 





mdon. 
9787. Devics for SHootine Purposss, W. E. E. Lloyd, 


ndon. 
9788. te for Batus and Basins, J. P. Jones, 
mdon. 
9°89. Bataine Devices, J. P. Jones, London. 
9790. Grippina Device for Dums-Be.ts, O. Lewis, 
London. 
9791. Fa egal Ececrric Waves, E. Ducretet, 
mdon. 





9792. Hanp-currs, W. P. Thompson, Liverpool. 
9793. Tors, W. P. Th —(P. Sch 


many.) 

9794. | Venicitzs, W. W. Thompson.—(VW. &. 
Schuyler, United States ) 

9795. Suirts, H. Stap, Liverpool. 

9796. Paver Boxes fur HoiprncC 1cars, M. Vierengel, 
Liverpool, 

9797. Hixp Szats for Doc Carts, &c., J. Farr, Liver- 


1, Ger- 


pool, 
9798. Brakes for Warp Bossiys, T. H. Smith, Liver- 


pool. 

9799. Looms, W. H. Baker and F. E. Kip, Liverpool. 

9800. Lamp Brackets, F. A. Byrne and G. W. Price, 
Birmingham. 

9801. NEWsPAPER-SELLING Apparatus, A. M. Argles, 


mdon. 

9802. Motive Powger Apparatus, P. and L. Kerston, 
on. 

9808. Furnaces for Srzam Borrzrs, K. Bauer, 
ndon. 

9804. MerHop of CarBonatina Water, E. E. Murphy, 
London. 

9805. Enoacina Devices for Gzarinc, G. Daimler, 
ndon. 

9806, ew Sutpuats, H. Palas and F. Cotta, 


ndon. 

9807. Enornzs, J. H. Strutton, London. 

9808. Spinntnc Macuing, F. W. Golby.—({A. 2. Heipt 
and C. A Beyer, Germany.) 

9809. Stanp for Cycizs, J. Watkins and H. Bowmer, 


ndon. 
9810. Macuinery for Sortinc Mareriats, P. Pondorf, 
on. 
ais 3 on for Ecectric CaBizs, G. E. Heyl-Dia, 
ve 


9812. VenTiLaTors, M. Gaul, London. 
9818. MicrkopHongs, J. Planer and F. Hirschhorn, 


London. 
9814. — for Watcues, &c, M. E. Shutterly, 
mdon. 
9815. Spectauces, W. Salt, London. 

9816. MANUFACTURING ARTIFICIALSrong, C. W. Stevens, 


ndon. 
9817. Screws, R. Hakewessell and B. C. Henn, 
ndon. 


10th May, 1899. 


9818. Hurpig, T. A. E. Hemming, Little Inkberrow, 
near Worcester. 
9819. Liquip Merers, R. H. Ridout, Sunbury-on- 


Thames. 
oo for Bicycies, E. G. Strong, Melksham, 
ts. 


9821. Bicyctgz Roap Prop, E. H. Snepp, Salisbury. 

9822. SwircuBoarD, A. L. W. Ward and K. Wilson, 
Huddersfield. 

9823. Srgam Enotnzg, A. C. Franklin, Shoreham, 


Sussex. 
9824. Razor Srrops, A., J. J., and C. H. Stanley, 
Walsall. 
= Cooxinc Ranoes, W. Morrison and J. Baird, 
iw. 
9826. CHeckxinc Horsgs, 8. Wyatt, Kingston-on- 
Tham 


es. 

9827. Mgasurine C.otu, J. T. Darby and A. Henley, 
Kingston-on-Thames. 

9828. AsH Pan and Cixpgr Saver, H. Cameron, Sun- 
derland. 

9829. Opgratina Sargety or Lock Bars, W. Buck, 
Worcester. 

9830. Closet Pans, H. W. Page, London. 

9831. Music Hotper and Sranp, G. Birch, Man- 
chester. 

a Wrencuszs, &., F. E. B. Beaumont, Birming- 


9838. Game, W. C. Dawe, Bristol. 

bag Suspension WuHeEets, O. F. Pickering, Birming- 
am. 

9885. Lamp for Saavinc Porposss, H. Siephens, Bir- 


ming! e 

9836. LatcHinc Botts, T. and J. W. Benton, Wolver- 
hampton. 

9837. Macaztne Puotocrapuic Cameras, The Bir- 
mingham Pho phic Company Ltd., and F. H. 
Alston, Birmingham. 

9838. OpgNING TexTILE Pisce Goops, W. Mycock, 
Manchester. 

9339. Preventine Buioine of Sxirt Fronts, H. Edgar, 
London. 

9840. SypHon Receptacie, C. Bollé.—(R Winnikes, 
Germany.) 

9841. Bucktes for Banps of Hats, E. Murrtle, 
London. 

9842. Driving Wage. Huss for VeLocirgpss, J. Meek, 


Coventry. 
9843. Pneumatic Trees for WueEts, J. Goodman, Bir- 


am. 

9844. Knoss for Bepstzap Mounts, A. L. Stamps, 
Birmingham. 

- on T. and G. Baxendale, and J. Gent, 

eighley. 

9846. Furnaces for Sream Bortgers, A. Ritzos, 
London. 

9847. Cartrincss, H. Henneberg, Manchester. 

9848. ELecrric Letrer Boxgs, J. P. Moore, London. 

9849. Soigs for Boots and Suoss, J. Blakey, Leeds. 

9850. Mgans for ADvERTiIsING, F. W. Hayward, Nor- 


wich, 

9851. Bicycie Sranps, A. E. Conti, Birmingham. 

9852. Carriaces, J. Maik and C. Ktihnemann, Man- 
chester. 

9858. Stretcuinc Ciotu, T. Robinson and F. Farn- 
worth, Manchester. 

9854. Curtinc Bevet Geer Waests, T. Farrington, 
Manchester. 

9855. SpreapERS for Trawi Nets, H. R. Mortell, 
London. 

9856. PRorELLERs for Kitns, L. L. Grimwade, Man- 
chester. 

9857. Brp-pans, L. L. Grimwade, Manchester. 

9858. Soar Tray, L. L. Grimwads, Manchester. 

9859. Screw .PRopELLERS for VessELs, A. Graemiger, 
Manchester. 

9860. Mgans for Packxtne Ecas, A., J., and G. Lyons, 
Manchester. 

9861. VENTILATING Rooms, F. Whittaker and W. and 
H. Rose, Manchester. 

9862. INNER TuBE Su1gp, A. J. Burn, Leeds. 

9868. Manuracturinc Cocoa:nuT Fisre Mats, J. 
Archer, Leeds, 

= and Brpstgap, A. B. Kauffmann, 

9865. Fiy-Traps, M. 8. Featherstone, London. 

9866. DeaLtine with Exuausr Stream, W. F. Bladon, 
Birmingham, 

—S Crug try to ANIMALS, H. Kauffmann, 


pool. 
9868. GarpEN Szats, A. L. Brook, Leeds. 
9869. Trout Fiy Box, 8, B, Long, Bodmin. 





9870, Recistgrinc Apparatus, B. Watts and C. Law 
rence, Cardiff. 

9871.. Musicat Starrs, J. and H. Whitney, London. 

9872. Nove. Puonocrarn, A. Grelet and L. Vives, 
London. 

9878. Automatic Rattway Couptinas, C. Broadbear, 
London. 

9874. PHotograrHic Cameras, A. J. E. Hill and 
Photo, Limited, Twickenham. 

9875. Yeast, O. E. Nycander, London. 

9876. Composirz CyLinpgrs for Presses, A. J. Morse, 
London. 

9877. Panoramic InstRUMENTS, F. C. Baxter, London. 

9878. Stationary or MovaBLe Dustsiy, 8. Willoughby, 
London. 

9879. Foop Srurrs, G. E. Vaughan.—{J. P. G. Bok, 
Holland.) 

9880. Drepoxz, T. O. Newman, London. 

9881. Recoi, Carriage for Guns, The Hotchkiss 
Ordnance Company, Limited. —(A. C. Koerner, 
France.) 

9882. Evectric Licutinc Apparatus, E. J. Preston 
and A. B. Gill, London. 

9883. ManuractuRiING SutpHate of Ammonis, G. 

m, London. 

9884. Foca, PLrang Paotocrapuic Sxutrers, A. L. 
Adams, London. 

9835. ScuTcHixe Macuting, W. McCausland, Belfast. 

9886. ManuractuRine Foon for Animas, L. Griinhut, 
London. 

9887. SuLpHuRisED Dyesturrs, O. Imray.—(The Farb- 
werke vormals Meister, Lucius, and Briining, Ger- 
many.) 

9888. SHakiNnG Motion, M. Herz, London. 

9889. RecorpiIne ApPaRaTvs, F. James.—{J. L. Willard, 
United States.) 

9890. RecgneraTING Gas Furnaces, E. Hilger, 
London. 

9891. DOBLE-BARRELLED Firz-arms, G. F. Whitby, 
London. 

9892. Cottars, W. Gaunt, Manchester. 

9898. Excavatinc Apparatus, T. Whitaker, Man- 
chester. 

9894. Lamps, 3. Willoughby and KE. J. Wickenden, 
London. 

9895. PHotocraPHic Cameras, T. K. Barnard and F. 
Gowenlock, London. : 
9896, Track CiEaRgER for Tramcans, E. Himmerle 

and L. Schittler, London. 

9897. InrRopucING Liquip Fug. into Fornacss, N. 
Rubinstein, London. 

9898. Stgam Generators, A. G. Mumford, London. 

9899. ImpuLsE Enoines, C. M. Johnson, London. 

9900... PyzuMmaTic Tirgs, C. H. Gray, London. 

9901. FLower-pots, E. M. H. Lonitz, London. 

9902. Switch Devices for Raitroaps, M. Gaul, 

on. 

9903. Srurrino-Boxzs, E. Tessier, London. 

9904. Apparatus for TransmitTinc Motion, W. H. 
Harfield, London. 

- on Gas Meters, H. A. J. Hallengreen, 


on. 

9906. WaTER-CLOseT Szats, W. C. Robison, London. 

9907. Looms, R. Beck, London. 

9908. NEEDLE Forceps, A. Goldschmidt.—(The Firm of 
Kiihne, Sievers, and Neumann, Germany.) 

9909. Propucina AcETYLENE Gas, A. J. Boult.—(A. 
Molet, Argentine Republic.) 

9910. SypHon WaTER-CLOsETs, R. G. Howson, London. 

9911. FREE-WHEEL CycLE ATTACHMENT, G. G. Traherne, 
Plymouth. 
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9912. AntMaL Traps, W. Sidebotham, sen., Wednes- 
field, Staffs. 

9913. UmprELia Rack or Sranp, A. G. Rider, South- 
ampton. 

9914. OrstmENT, M. Whitehead, Oldham. 

9915. TimE-cHECKING AppaRaTus, H. Venth and F. 
Ryssok, Manchester. 

9916. Susceinc Macuings, J. H. Daniels and J. Brown, 

anchester. 

9917. Tix Casgs for Foop and Tosacco, F. R. Baker, 
Kenilworth. 

9918. Szcurinc Castors to Furniture Legos, R. 
Dempster, Glasgow. 

9919. MECHANICAL ADVERTISEMENTS, J. H. Fowler, 


‘ow. 
9920. DisH, R. 8. Hough, Glasgow. 
9921. Currinc TooTHED-GEARING WHEELS, J. W. Astley, 


Keighley. 

= Reamers for Curtinc Merars, J. W. Astley, 

eighley. 

9923. Stegrers for PortaBLe Raitways, R. Mantle, 
Dudley, Worcs. 

9924. Saiztp for Tires, A. and 8. A. Shaw and J. 

rman, wley, Sussex. 

9925. Tainninac Woopsen Prors, W. H. Hepplewhite, 
Nottingham. 

9926. FiusHine Cistgrns, J. G. A. Kitchen and W. H. 
Ward, Manchester. 

9927. Borries, G. Birch, Manchester. 

9928. SPEED-INDICATING ARRANGEMENT, H. Cockill, 
Manchester. 

9929. Hooxs and Eyszs, L. M. Burstall, Liverpool. 

9930. SHor Gun Carrrince Waps, F. Greener, Bir- 


mingham. 

9931. Derrick Swincina Gear, W. H. Wise, West 
Hartlepool. 

9982. SHUTTLE-Box Backs of Looms, J. Sutcliffe, 
Burnley. 

9983. LappER, W. Wharidall, jun., Pontefract, Yorks. 

9934. Guns, J. Hely-Hutchinson, Dublin. 

9935. Storace of Heat, C. Joly and C. C. H. Millar, 
London. 

9936. RounpaBouts, J. Lewis and G. R. Davies, 
Leamington Spa. 

9937. MERcERISING Warp Yarns, J. F. Copley, Hud- 
dersfield. 

9988. Protective Conpuit, A. Petzenbiirger and A. 
Haisl, Glasgow. 

9939. GoLr Tzxs, J. Grindlay, Glasgow. 

9940. Puncuine Devicsg, J. K. Macdonald.—{The Singer 
Manufacturing Company, A.G., Germany ) 

9941. Prerarinc DoveH Drrectity from Grary, O. 
Schiller, London. 

9942. AcTUATING TIME-INDICATING MxEcHANISM, T. 
Thorp, Whitefield, near Manchester. 

9943. NuTRITIVE Corrzr Preparation, H. A. Hobson, 
London. 

0944. AUTOMATICALLY FrEpING Nalzs, 8S. Waddington, 
Dewsbury. 

9945. Biack Cotours, T. R. Shillito.—(/J. R. Geigy and 
Co., Switzerland.) 

9946. Pavina, J. Hirst, London. 

9947. Carn Coup.ers, W. B. Lyon, London. 

9948. Pump Vatvss, J. Stumpf, London. 

9949. CIGARETTE Ho.tpsr, F. W. Horton, London. 

9950. EnaBiinc Persons to InnALE WARMED AIR, F. 
W. Schroeder and P. W. Moran, London. 

9951. Matrices of Lrnotyre Macuings, W. H. Lock 
and W. Heap, London. 

9952. Wee. Piatss of Venicuss, A. M. and E. C. Cole, 
London. 

9958. Time Fusgs for Provectites, J. Wetter. —(Z. 
Rubin, Switzerland.) 

9954. DisPLAYING ANIMATED Pictures, E. Cadett, A. 
G. Macculloch, and H. Dickinson, London. 

9955. Fasrenines for Trzs, H. G. Holden, London. 

9956. —— for Upricut Pranorortss, E. Bernard, 

ndon. 
9957. LanTERns for PoticeMEn, T. W. Daniels, London. 
9958. Moups for Maxine Tooth Crowns, C. 8S. Payne, 


mdon. 
9959. ARTIFICIAL Icz, C. H. J. Stoldt and F. L. Weaver, 


mdon. 

9960. Vatves, C. K. Mills.-(@. J. Schoeffel, United 
States.) 

9961. PuncruRs#-PRoor Cover for Pyeumatic Tires, L. 
Liais, London. 

9962. ManuracturE of Saccwarin, G. B. Ellis.—(La 

iété Chimique des Usines du Rhéne anciennement 

Gilliard, P. Monnet, et Cartier, France.) 
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9968. Traps for Drain Pipss, A. J. Boult.—(J. Bide’, 





9964. Treatment of Corron Sgeps, J. C. W. Stanley, 
London. 

9935. Fisainc Rops, A F. Maitland, London, 

9966. Prorectine Casinos for Evecrric Cass, A. J. 
Boult. - (J. Jungbluth, Germany.) 

967. Apparatus for PLayine a Games, L. Hessberg, 
London. 

9958. StvHons, R. G. Collins, London. 

996). Brakes for Ventcies, R. Haddan.—(B. Lehut, 
France.) 

9970. Exastic Wee. for Bicycixs, A. Thomson, 
London. 

0971. Brakes for Venicte Wares, C. C. Fontaine, 
London. 

9972. InveRTED THIRD-RAIL Ecectric RarLwaySystTem, 
L. E. Walkins, London. 

9973. HorsgsHogs, W. E. Shaw, London. 

0974. Sroppers for Botriss, A. E. Lee, London. 

v975. WaTER-TUBE BorLers, G. G. M, Hardingham.— 
(B. Dolby and A C. Anden, South African Republic.) 

9976. Macaines fur Hoopinc Casks, W. Burkart, 


ndon. 
0977. INTERNAL ComBusTion Morors, W. E, Simpson, 


nmdon. 

9978. Motors, W. E Simpson, London. 

9979. Hata, W. Cobbett, London. 

9980. Packine Cass, C. A. Robbins, London. 

9331. ELECTRICALLY-DRIVEN Macuings, T. H. Joseph 
and J. J. Ehrenreich, London. 

9982. Apparatus for Comsustion, L. V. Driessche, 
London. 

9983. Renovatinc Cane Sszatines of Cxnairs, G. 
Tiischel, London. 

9 84. Graviration Wuests, E. P. L. Hardy and W. G. 
Ellery, Liverpool. 

9935. ApsusTIne the Drivine Cuarns of Cycuss, W. W. 
Ward, Liverpovl. 

9986. Brass BepsteaDs and Corts, W. J. Hoyland, Bir- 


mingham. 

9987. BrxpinG Post, H. H. Lake.—(A. 2. Shattuck, 
United States ) 

9983. Srgam Borters, G. A. Nussbaum, London. 

9989. Governinc of Encrnges, H. A. Mavour, London. 

9990. CompuTine Scavss, C. 8. Morris, London. 

9991. Watsr-cLosets, G. B. Howell, London. 

9292. Non-pHospHoRic Composition, N. T. Texidor, 
London. 

9993. ComB-NED LEVELS and ANGLE-MEASURING DEVICEs, 
G. Langer, London. 

9904. Sap Irons, W. W. Lamb, P. G. Kremer, and G. 
A. Lamb, London. 

9995. FaBaic-TUFTiING Macutng, J. T. Roberts, London. 

9996. Expiosives, A. Luck, London. 

9997. ManuractuRE of Acips, O. Imray.——(The Farb- 
werke vorm. Meister, Lucius, and Briining, Germany.) 

9998. ManuractorE of Acips, O. Imray.—{The Farb- 
werke vorm. Meister, Lucius, and Briining, Germany ) 

9999. RING-OFF TELEPHONE APPLIANCE, Siemens Bros. 
and Co, Limited.—(Siemens and Ha'ske, Actien- 
gesellschaft, Germany ) 

—, COIN-CONTROLLED WaLt Pxos, F. Auspitz, 

mdon. 

10,001. CarBurators, E. Bouchard-Praceiq, London. 

10,002. Motor Car, C. E. Lufbery, London. 

10,003. Boats, J. C. Nichol, London. 

10.004. Feep-waTER Reovuaror, H. H. Lake.—(A. R. 
Shattuck, United States.) 

10,005. Sscurtnc Harts, H. Darewski and E. J. 
Edwardes, London. 

10,006. Garment, A. B. Simpson, London. 


12th May, 1899. 


10,007. Pyeumatic Licaturgs, F. A. Claremont, Knuts- 
ford, Cheshire. 
= Cures, D. H. Dalton and R. Robinson, Roch- 


ale. 

10,009. Means for Couptinc Saarrs, W. Firman, 
Nottingham. 

10,010. Non-puLtinc Gotr C.ivuss, F. R Bolton, Bir- 
mingham. 

eo Currinc Worms, J. Butler and R. H. Hayhurst, 


‘ax. 
10,012. Brakes for Rattway Wacons, W. Huggins, 
Dundee. 
10,013. Propuction of Metat Srriv, W. Wilkinson, 
mdon. 
10,014. Cycies, A. C. Davison, London. 
10,015. Fixe of Hanpigs to Scoops, G. R. Turner, 


orksop. 
= ae Macnetic Switcues, F. Carter, 
ighton. 
10,017. DispLayinc Desions, P. R. J. Willis.—(W. 
Macdonald, Canada.) 
10,018. Szcuxine Exastic Banps, T. Morton and G. 
Taylor, Birmingham. 
10,019. HicH pressuRE Water Taps, W. Bradley, 
Sheffield. 
10,020. Dress for Deep Sga Divine, H. Parker, 


ndaon. 
10,021. Lzgap Penctt SHaRpPenER, T. L. Henderson, 


mdon. 

10,022. Crgzantnc VaRNISHED Surraces, H. Parker, 
Forest Gate, Essex. 

10,023. BrLt1arp TaBiEs, 8S. Thompson, Keighley. 

10,024. Suives or Bunes for Barrexs, C. Buckley, 
Huddersfield. 

— Corp Hotper for Buinps, A. Hunt, Birming- 

m. 


10,026. Gor Civuss, E. Nicholls, Penarth, Glam. 

10,027. Drive Cuatn, C. Bennett, Birmingham. 

10,028. Drive Cuains for Bicycies, C. Bennett, Bir- 
mingham. 

10,029. ConTROLLING ELEcTric Lamps, W. Douglas, 
Liverpool. 

— A Spaine-cLosep Hook, R. W. Hutton, Liver- 


pool. 
10,031. Boxes, P. 8. Brown, Glasgow. 
10,032. Socket, T. W. Kenning and A. J. Bliss, 


Croydon. 
10,033 -Stoprinc Lzaxks in Suips, M. J. A. Deydier, 

asgow. 
10,034. CycLE-prIviINc GeAR Brakes, J. D. Derry, 


mdon. 
10,035. Propuctne Ozone by Etgcrricity, J. H. Lam- 
‘prey, London. 
—— Vatves for Preumatic Cycie Tings, M. Snell, 
. mdon. 
10,037. Cycie Lock, T. Frackai, London. 
10,038. VeHicLe Courtine, J. Hastie and J. Robinson, 
London. 
10,039. Apparatus for Detectinc Gas Leakaar, A. 
* Woodmansey and The Brins Oxygen Company, Ltd., 
London. 
10,040. Printinc TeLtzcrapus, L. Cerebotani and A. 
Silbermann, London. 
10,041. Apparatus for CrusHinc Coxg, V. Roberts, 
London. 
10,042.. Harr Curter, F. W. Schroeder and P. W. 
Moran, London. 
10,043. Fastentnos for Scarrotp Poxgs, F. Klaas, 


mdon. 
10,044. INVALIDs’ SANITARY APPLIANCE, V. A. Hallpike, 
mn. 


G) 

10,045. Roor Giazine, C. Cordon, London. 

10,046. WuexLs for Exvastic Tings, J. Freysinger, 
London. 

10,047. Roorine Titgs, A. Ludeling, London. 

10,048 PasTEBOARD and CarpBoaRD, W. Dewdney, 
London. 

1C,049. PREPARING ALUMINIUM PLatEs, G. H. Block, 
London. 

10,050. Steam Generators, T. C. Palmer, London. 

10,051. Apparatus for CLEANING Bottugs, F. G. Riley, 
London. 

10 052. Frames for Puotocrapus and other Picrurgs, 
J. Walker and Co., Limited, and A. A. Woodward, 


mdon. 
10,053. TRAFFIC REGULATING APPARATUS, C. B. Theobald, 
London. 


Farbwerke vormals Meister, Lucius, and Briining, Ger- 
many.) 
10,055. Devices for Catcotatine, C. Tregoning, 


London. 

10,056. Lamp, J. 8S. Walkor.—VJ. D. G. Walker, 
Iadia ) 

10,057. Packxtne Eaas, W. A. Bowie, F. Escott, and H. 
Cross, London. 

10,058. AckTYLENE Lamp, G. Mahle, London. 

10,059. Serirrinc CrusHEeD Fisres, F. Szymanski, 
London. 

10,060. Post Carp Buock, R. Frank, Liverpool. 

10,061. CHuRns, C. E. Talbot. Liverpool. 

10,062. Screw Tarps and Vatves, A. Nixon, Man- 
chester. 

10,063. Grippinc Jaw Caucks, C. and G. B. Taylor, 
Birmingham. 

10 064. MgasurinG Quantitigs of Liquip, J. C. Lyell, 


ndon. 
10,065. TeLePHONE Movrupixcr, H. H. Lake.—(C. W. 
Hutchings, United States.) 
—, Turninc Rounp Bars, L. H. Brightman, 
mdon. 
10,067. Sgarcu-Licurs, J. F. W. Johnson, London. 
10,068. SappLes or Seats for Bicycies, V. Willis, 
London. 
10,069. Wire Srapiine, H. H. Lake. — (Latham 
Machinery Company, United States.) 
—_, FisH Traps, J. Cartier and A. G. Pelletier, 


10,071. Manuracture of Exprosives, H. S. Maxim, 
London. 

10,972. Stitts, W. H. Jones, London. 

10,073 DgcoraTinG Metal, J. Patersonand W. Dickson, 
London. 

10,074. Apsustinc CHirns for BicycLes, W. Fraser, 


London. 
10,075. Furnaces, P. Cornelius and M. Kluge, 
London. 
10,076 Sream Pomp, P. E. Hodgkin and W. May, 
ndon. 
10,077. Or. Enotyes, L. Charon and F. Manaut, 
London. 
10,078. Means for PerForaTinG Paper, P. L. Deighton, 


on. 

10,079. TURBINES ActuaTED by Stgam, W. T. Carter, 
London. 

10,080. Rotter Brarincs for Cycigs, H. M. le Duc, 


10,081. a Resistance Apparatus, M. Levy, 
10,082 as Macuings, R. Smith and 8. Paget, 
10,083. y for IncanpEscent Gas, V. Daix, 
10,984. ~ orr Steam, J. Hiibner and [. Mayer, 
10,085. Cams for CicaRETTES and Carps, T. Sayers, 


ondon. 
10,086. Rotters for Butnps, &c., T. F. Eveleigh, 

London. 
10,087. Covers for Bicyctz Cains, H. W. Dover, 

ndon. 
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10,088. Strap for Fastenine Spats, W. Tully, Glaston- 
bury. 

10,089. Strain Coverinos, G. W. Knox, London. 

10,090. Rorary Motor, A. H. Terry, Bromley, 


Kent. 

10,091. Maxtne Inrusions of Corraz, W. H. Bates, 

ondon. 

10,092. Motor Cars, R. Stephens, Bristol. 

10,093. Pumps, A. Purvis and W. Harbinger, South 
Shields. 

10,094. OVERHEAD E-ectrricConpucrors,G S. Holmes, 
Liverpool. 

10,095. SHreLpinc Wires, T. Holmes and A. Smith, 
Liverpool. 

— Or Enorness, J. W. and G. J. C. Parker, Brad- 


ord, 

10,097. Twivgrs, A. Lees and Co., Ltd., and J. Clegg, 
Manchester. 

10,098. Stgam Rotary Motors, A. Graemiger, Man- 


chester. 

10,099. SELF-actiInc Twiners, &c., T. Wilde, Man- 
chester. 

10,100. Recoverinc So_vents from Proorgp Hart- 
Bopiges, W. B. Hart and A. Ashworth, Hooley Hill, 
near Manchester. 

10,101. Vatve Mecuanism for Enoines, A. Bruce, 


Glasgow. 
10,102. Extractors for Cuimneys, &c., J. Gill, Lan- 
caster. 
10,108. TgLeGRAPH Po.Es, H.C. Jobson, London. 
10,104. Boxes, D. Rattray, Glasgow. 
10,105. INCANDESCENT EL Lxctric Lamps, F. Sadler, 
London. 
10,106. ImpLEMENT for SinkinG Ho es, W. Francis, jun , 


mdon. 
10,107. Makino Wuite Leap, T. and J. R. Torrance, 


10,108. CONVERTING Exuavst Steam into WaTER Gas, 
8. Pointon, Manchester. 
10,109. Exgcrricat Jornt Boxgs, G. Wilkinson, 


mdon. 
10,110. AN AvTromatic NicczR Dance, W. Bishop, 
London. 

10,111. Cas, W. Brookes, Manchester. 

10,112. Brakes for Rartway Wacons, P. Drummond, 


ASZOW . 
10,118. Corn-opERATED Mecsanism, L. P. Valiquet, 
Liverpool. 
10,114. PrevENTING Corrosion of SHarts, F. Lobnitz, 


London. 
10,115. Mgasurina Instruments, T. Heffernan, 
mdon. 
10,116. Frxrne Locks to Doors, W. Sturmey, Birming- 
hi 


am, 
10,117. Sarery Moorine SHack tg, C. P. Dean, Kings- 
wear, Devon. 
10,118. Stgam Generators, H. B. and J. 8. Watson 
and T. C. Billetop, Liverpool. 
10,119. Execrropes for Batteries, G. Heidel, 
London. 
10,120. Automatic Switcues for Cars, C. Stadtfeld, 
London. 
10,121. Nggpies, F. Riley. London. 
10,122. Type Compossrs, P. B. W. Kershaw and H. H. 
Shanks, London. 
10,123. Perrorator, P. B. W. Kershaw and H. H. 
Shanks, London. 
10,124. TeLtecrapny, P. B. W. Kershaw and H. H. 
Shanks, London. 
10,125. Typz, P. B. W. Kershaw and H. H. Shanks, 
London. 
10,126. KeyBuarp, P. B. W. Kershaw and H. H. Shanks, 
London. 
10,127. TRaANSPOsING MecuHanism, P. B. W. Kershaw 
and H. H. Shanks, London. 
10,128. Formine Screw Tureabs, H. Whitehouse, Bir- 
mingham. ? 
10,129. CycLz WHEL, E. Hurst and A. J. E. Jones, 


mdon. 
10,130. INCANDESCENT ELectric Lamps, J. W. Ewart, 
mdon. 
10,1831 BREECH-LOADING SMALL Arms, T. R. R. Ashton, 
London. 
>, Sen W. T. Cave, Crabbs Cross, near Red- 
dit 


itch, 
10,188. ELECTRICALLY - PROPELLED VEHICLES, The 
British Thomson-Houston Company, Ltd.—(W. B. 
Potter, United States.) 

10,134. ConTrotuinc Exxecrric Motors, The British 
Thkomson-Houston Company, Ltd. — (F. £. Case, 
United States.) 

10,185. Evzcrric Motors, The British Thomson- 
oe Company, Ltd.(W. B. Potter, United 
tates. 


10,136. NTROLLING Trains, The British Thomson- 
Houston Company, Ltd.—(H. W. Buck, United 
States.) 


10,188. CoRN-FEEDERS for THRESHING Macuings, I. 
Golwer, Liverpool. 
10,189. Pickers for Looms, G. T. Brierley and J. W. 
Yates, Manchester. 
10,140. Hat Hooks, W. H. Wina ard H. W. Southall, 
irmingham, 
—_ Locks, G. W. Allen and J. Green, Birming- 


am. 
10,142. WasHine Boarps, J. Sternad, London. 
10,148. Vatve Motion Gear, J. C. E. Mathieu, 
London. 
10,144. Cootinc Devices for ExpLosion Exarngs, J. C. 
E. Mathieu, London. 
10 _, SPEED-CHANGING GEaR, J. C. E. Mathieu, 
mdon. 
10,146. Water Morors, N. Iwanissoff, London. 
10,147. Automatic Covupiines, I. and T,. Cohen, 
London. 
10,148. Stgam Enornzgs, N. Chandler, London. 
10,149. RarLway VEHICLE CovupLincs, R. Bb. Eggar, 
London. 
10,150. Taermostatics, F. W. Golby.—{Z. Morgenstern, 


Germany.) 
10,151. GgnNeRaTING ACETYLENE Gas, L. Steiner, 
London. 

10,152. GENERATING ACETYLENE Gas, L. Steiner, 


London. 
10,153. ConTROLLING Mecnanisms, E. Wilson, C. J. 
Evans, and H. Godsal, London. 
10,154. Cacg for Transportine Live Birps, H. G. Fient, 


ndon. 
10,155. A Piczon Commons, H. G. Fient, London. 
10,156. VALVES AUTOMATICALLY OPERATED, A. E. Mark- 

ick, London. 
10,157. Jounrs« f SronEwaRE Pipgs, R Lwing, London. 
10,158. CoLouR PRINTING Macuings, W. H. R. Toye, 


London. 

10159. CariLtoy MecuanisM, H. Kruschwitz, 
London. 

10,1€0. GeNERATION of ACETYLENE Gas, G. Maruti, 
London. 

10,161. Orn Stoves, M. Wedlake, London. 

10,162. Srzam CooKktnc APPARATUS, 
London. 

10,163. Macnetic Circuit Breakers, H. H. Lake.— 
(W. M. Scott, United States.) 

10,164. InrERRUPTORS for ELectric CurRENTs, HI. T. 
Simon, London. 

10,165. SELF-LIGHTING Devices, J. J. Mulconroy, E. 
Armstrong, and J. Gaw, London. 


T. Douglas, 





SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 





619,736. CentrirucaL Pump, J. Edwards, New York, 
N.Y.—Filed April 14th, 1898. 

Claim.—(1) In centrifugal dredging and wrecking 
pumps, wings 5 5 having the central portion of the 
outer ends erect in the form of a concave semi-oval 
8, substanstantially as and for the purposes set forth. 
(2) In centrifugal dredging and wrecking pumps, a 
circular shell having the central portion of the throat 
6 thereof in the form of a concave semi-oval 9. sub- 
stantially as and for the purpose described. (3) In 
centrifugal dredging and wrecking pumps, wings 5 5, 
having the central portion of the outer ends thereof 





in the form of a concave semi-oval 8, in combination 
with a circular shell having the central portion of the 
throat 6 thereof in the form of a concave semi-oval 
9, whereby at the point of juncture of the end 
of the blades and the throat of the shell there is 
formed between the blades and the throat an oval 
opening, substantially in the manner and for the 
purpose set forth. 
619,761. Dynamo Erecrric Macutng, 7. B. Kinraide, 
Boston, Mass—Filed September 29th, 1898. 
Claim.—In an electrical apparatus, an electro-magnet 
for producing a magnetic field, and means for polaris- 
ing or converging the lines of magnetic force of said 
magnet from a large area thereof to a smaller area or 





pole, said means including a winding spread out co- 
extensively with said large area and immediately 
adjacent to the surface of said magnet, substantially as 
and for the purpose set forth. 

.769. Firerroor Cei.ina, L. W. G. Lilienthal, 
— Lichterfelde, Germany.—Filed May lith, 1898. 
Claim —An improved ceiling or flooring, consistin 
of a combination of paper or other closed fabric an 
wire gauze or netting, spread out over the floor-carry- 
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ing beams, with considerable and approximately the 
same amount of slack in combination with a layer of 
cement poured on the top of the covering so formed 
and allowed to set, substantially as and for the pur- 
pose set forth. 


619,776. Gas Encine, P. Murray, Newark, N.J.— 
Filed May 1st, 1896 

Claim.—{1) In a gas engine, a power cylinder divided 
by a partition into two independent chambers, a 
iston having heads working in said chambers, means 
or supplying the said chambers alternately with gas, 
and means ee introducing atmospheric air to said 
chambers alternately with the introduction of gas 
thereto, and means for igniting said gas, all arranged 
and combined, substantially as set forth. (2) Ina 
gas engine, a power cylinder interiorally divided by 
a partition, a piston having connected heads working 
in said cylinder, one of which heads compresses, or is 
compress, a charge of explosive mixture, 
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after explosion, and before the supply of a new charge 
of mixture, said parts being combined, substantially 
as set forth. 


619,844. Venr Device ror Pyevumatic ELRVAToRs, 
J. K. Sharpe, jun., Indianapolis, Ind.—Filed May 
16th, 1898. ? 

Claim.—In an elevating apparatus wherein there js 
an elevating fan or throwing-wheel whereby the 
material to be elevated is thrown upwardly from the 
point of entrance to the apparatus, the combination, 


619,844 








with such throwing-wheel, of the boot or casing there- 
for provided at a point below the outlet therefrom with 
a vent opening through which accumulating 
material which may enter therein while the fan is 
running at a slow speed may be discharged, as during 
the starting and stopping of the machine. 


620,164. VaniasLte THrow Crank for VeLocirepss, 

A.G. Mumford and A. Anthony, Colchester, England. 

—Filed February lat, 1898. 

Claim.—{1) The combination with a crank arm, 4 
removable pin for carrying a pedal, and means for 
ordinarily securing the pedal pin direct to the crank 
arm ; of a disc A which is secured direct to the crank 
arm by the said means in place of the pedal pin when 
same is removed from the crank arm, a second disc D 
journalled on the dise A, and provided with a pro- 
jecting arm and means for securing the pedal pin 
thereto after the pedal pin has been removed from 
the crank arm, the said removable pin being inter- 
changeable in its connection with the said crank arm 











and the dise A, and a spring operatively connected 
with the said disc D aud the crank arm, and con- 
trolling the movements of the disc D upon the dise 
A, substantially as set forth. (2) The combination, 
with a main crank arm, of an auxiliary crank arm 
pivotally connected to the free end thereof, a pedal 
pin engaging with an eye in the free end of the said 
auxiliary crank arm and adapted to engage with an 
eye in the free end of the said main crank arm, and 
means for securing the pedal pin in the respective 
eyes, substantially as set forth. 


620,182. INsTRUMENT FOR INDICATING CONTINUOUSLY 
Mxan EFFECTIVE PRESSURE ON ENGINE PISTONS, 
W. Ripper, Sheffield, England.—Filed March 7th, 
1898. 


Claim.—In combination with the cylinder of an 
engine, a pair of pressure gauges, pipe connection 
from said gauges to the motive fluid spaces of said 






KI 


Pc 





cylinder on each side of the piston, a reversing valve 
interposed in said pipe connections and adapted to 
automatically reverse the connections, whereby one 
ure gauge is maintained constantly in communi- 
cation with the expansion and the other in communi: 











10,054. New RuoDAMINE Dyzsturrs, O. Imray.—(The 





10,187. MANUFACTURE of AmMoniIUM Nitrate, J. W. 
Kynaston, Liverpool. 


to 
while the other is making its stroke due to the explo- 


tion with the exhaust, substantially as described. 
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— 
ON SMOKE AND ITS DIMINUTION. 
By Bryan DONKIN, M. Inst, C.E. 
(Continued from page 507.) 

«+ ton of smoke.—Having shown how the vary- 

Disrianlier he from any chimney may be noted, 
ing de ext to consider how to prevent, or, at least, to 
we have it, Some people are of opinion that the soot, 
Gh forms the densest part of smoke, may, as it passes 
whic ested by one of the methods already indicated, 
off, be art 3ut as a German author pertinently says :— 
= pow of burning the smoke is wrong. The point is 

Sern, but to prevent it. It is easier to check the 
novation of smoke than to get rid of it when it is 
-_ formed. Soot may perhaps be brought to a red 
- but it cannot be completely burnt, because as the 
puso cools a fresh separation takes place, and the 
_ js again deposited as soot.” To remedy the 
pear nuisance combustion must in some way be im- 
woved—that is to say, the temperature of combustion 
a be so maintained that more carbon is consumed, 
ood less, or, properly speaking, none escapes up the 
chimney. An eminent German authority, Herr Reischle, 
Chief Engineer of the Bavarian Boiler Association, has, 
in conjunction with several other German experts, laid 
down the following conditions as essential to perfect 
combustion. The hydrocarbons generated by the de- 
composition of the carbon and hydrogen in the fuel 
must be brought rapidly to a very high temperature 
pefore they are allowed to escape; they must, during 
this process, be supplied with sufficient air to maintain 
combustion, and this air must be admitted in such a way 
that it becomes thoroughly mixed with the gases before 
they pass off. These remarks apply chiefly to boiler 

tes; in open fires it is, of course, very difficult thus to 
regulate the supply of air. : 

(On the Continent, where the coal burnt is generally of 
poorer quality than in England, methods of introducing 
the air to a boiler grate have been very carefully studied. 

If too little air is admitted, combustion languishes ; if too 
much, the fire is chilled, and will not burn. As to where 
the air should enter, foreign authorities are more or less 
agreed that two separate places at least*should be pro- 
vided, in front of the fire, and at the back near the fire- 
bridge. In a very careful series of experiments on 
combustion made by Mr. Spence, of Newcastle, the whole 
question of the admission of air to a boiler grate, and its 
effect on the smoke produced, was studied. At first air 
was introduced only under the grate in the ordinary way, 
and a great deal of black smoke was the result. It was 
then allowed to enter over the fire door, thus coming into 
immediate contact with the top of the fire, and also both 
above and below the fire-bridge. Holes were pierced at 
all these places, and the supply of air constantly varied. 
Up to a certain limit it was found that the more air was 
admitted in this way the less smoke was produced, until 
at last none was observed from the top of the chimney. 
Fire-bridges are often made hollow to admit air, and in 
Sheffield an apparatus is in use, and is said to be working 
well, in which air is admitted automatically to the back 
of the furnace every time the charging doors are open for 
stoking. There was scarcely any smoke with this 
arrangement in the boiler used, and with the quantity 
and quality of coal burnt. 

Another method of stimulating combustion and 
diminishing smoke, is to heat the air before it passes to 
the grate. In an elaborate series of experiments by Mr. 
Hoadley in America, the air for combustion was admitted 
through hollow passages in the brickwork of the flues. 
This arrangement was found too costly and complicated 
to work well. Another plan is to pass air through 
hollow fire-bars. There are difficulties in the way of 
most of these methods, and the cost is not always 
counterbalanced by the gain, but possibly some satis- 
factory system of thus heating the air for boiler grates 
may hereafter be discovered. It is, of course, desirable 
to analyse the gases of combustion from time to time, to 
ascertain whether an excess of air is passing to the fire 
and cooling the boiler. 

In all hand-fired grates, however, and in domestic fires, 
much depends on the stoker; and careless stoking is 
responsible for a great deal of smoke which might be 
prevented. All flues and chimneys should be kept clean. 
The advantage thus secured may easily be observed in 
any ordinary kitchen fire, which gives much better com- 
bustion, and heats the oven and water more thoroughly 
when the grate is kept clean. In stoking a boiler grate 
by hand, it is best to supply the coal either on the coking 
or the alternate system. In the first the coal is fed on 
to the front of the grate, and gradually pushed back as 
combustion proceeds; in the second it is fed first to one 
side, then to the other of the fire. With both these 
methods part of the fire is always in a state of incandes- 
cence, and the fresh coal is never fed directly over the 
whole in a thick layer, thus checking combustion, as 
in a domestic hearth. Even with the latter a good 
draught will often remedy many evils. As a rule, 
i gama stokers give less smoke than grates fired by 
and, 

Tn boiler furnaces two methods of preventing or 
diminishing smoke have been already used to a certain 
extent. The first is the American system of down- 
draught furnaces, which is highly thought of in the United 
States, though hardly known in England. It has two 
grates, one above the other; combustion is started on the 
Upper, and when it is nearly completed the fuel israked down 
on to the lower grate, where the coal is wholly converted 
into coke. The air for combustion is admitte only at the 
top, and drawn down through the glowing fuel, and com- 

ustion takes place downwards, instead of upwards as 
usual. Thus the hydrocarbons which form the chief 
constituents of smoke are forced, as they distil off, to pass 
up through a mass of burning fuel, and are almost 
entirely consumed. There is said to be practically little 
o no smoke with these down-draught furnaces, but, in- 
at as they are, they do not wholly solve the smoke 

ifficulty, They are rather complicated, and there are 











several parts to get out of order. The other system, 
powdered coal firing, is also said to be practically smoke- 
less. The coal before admission to the grate is reduced 
to a fine powder, and is introduced together with a quan- 
tity of air calculated so as to ensure complete combus- 
tion. Several varieties of this system are used in Ger- 
many. It presents some mechanical difficulties, but these 
are being gradually overcome, and possibly in the future 
this method of combustion may be more generally 
utilised for boiler grates. A eon | draught is required. 

Lewis's opinions.—Professor Lewis mentions four ways 
of preventing smoke, namely the use of anthracite or 
coke, instead of bituminous coal; the combustion of the 
smoke when produced, by mixing it with a current of 
air, and passing it over very hot surfaces ; gaseous fuel ; 
and the condensation of the tarry vapours in the smoke, 
and its purification by freeing it from the carbon. None 
of these methods are without their attendant drawbacks. 
Anthracite or coke can be burnt in good grates, and, if 
these are available, these fuels may be successfully 
utilised. To burn the smoke as it is produced requires 
also a special kind of grate, and even then it is hardly 
possible to prevent some portion of the carbon escaping. 
Smoke washers are also unsatisfactory. The one tested 
in the Paris smoke abatement trials gave such bad results 
that it was excluded from the competition, and, as a rule, 
they have not been found practical. There remains 
gaseous fuel, and thisis undoubtedly one of the best means 
of abating the smoke nuisance at present available. As 
their advantages are better realised, gas stoves are 
coming more and more into use for domestic purposes. 
Much remains to be done before they are wholly suitable 
in an ordinary household, but their construction is already 
greatly improved. Under a boiler, gas firing is found not 
only to produce no smoke, but also to give a considerable 
economy of fuel, and there is no doubt that, where this 
method of combustion can be applied, it is the most 
efficacious of all means for diminishing smoke. The results 
obtained at the chemical works of Messrs. Brunner and 
Mond are highly satisfactory, but the apparatus there used 
must be worked continuously, not intermittently. Pro- 
fessor Lewis is of opinion that ‘‘ the great solution of the 
smoke trouble will come from the universal employment 
of gaseous fuel.” He thinks that in time, with the im- 
provements now in progress, the bulk of bituminous coal 
used in this country will not be burnt in open fireplaces, 
but be treated in gasworks, converted into gas, and thus 
utilised for the production of heat. This is, he says, the 
true way to have a ‘‘smokeless city.” 

Smoke commissions.—We have next to consider the 
steps already taken in this and other countries for abating 
the smoke nuisance. Two English Smoke Abatement 
Commissions were held in London in 1881, and in Man- 
chester, London, and other large towns in 1895. To the first 
the late Mr. D. K. Clark was secretary, and he drew up a 
report, published in 1883—Smith, Elder, and Co.—describ- 
ing the various smoke-preventing appliances tested. In 
his well-known work on the steam engine he goes in 
great detail into the question of diminishing smoke, and 
gives drawings and descriptions of various apparatus 
introduced for this purpose since the beginning of the 
century. In the second Commission the subject of smoke 
from boiler or other chimneys was carefully studied, and 
the report states that though better appliances for its 
diminution might be expected in the future, much could 
even now be done, especially in boiler furnaces, by careful 
stoking, and the use of mechanical stokers. A certain 
amount of compulsory legislation was also recommended. 
One of the branch Commissions in Sheffield proposed to 
limit the period during which black smoke from a boiler 
chimney might be allowed, to two minutes per hour for 
one boiler, three minutes for two boilers, and four minutes 
for four or more boilers. Perhaps the time is riot yet 
ripe for such stringent legislation. All branches of the 
Commission agreed that the smoke from factory chimneys 
was not in the aggregate so pernicious as that from 
domestic fires. This charge, of course, applies only to 
England ; the foreign Commissions scarcely touch upon 
the subject of domestic fires. 

German Smoke Commission.—In 1894 an important 
Commission was appointed in Berlin to test various 
smoke-preventing appliances under boilers. Trials were 
made of many grates used in Germany, though little known 
in England, as the Donnelly, Tenbrink, Kowitzke, Kuhn, 
and others. In nearly all the grates are inclined, some- 
times at a steep angle, and the air for combustion is 
introduced horizontally between the fire-bars at a certain 
angle to the grate. The main question treated in their 
report was how far, under existing conditions of com- 
bustion, it is possible to frame regulations for suppressing 
smoke without bearing oppressively on boiler owners. 
The Commissioners state that to obtain combustion with- 
out soot or smoke they do not consider it desirable to 
prescribe particular types of grate. Even the newest 
do not fully answer this purpose, and if preference is 
given to any one system, invention and improvements 
will be checked. In their opinion, a large number of 
steam boiler grates already exist which may be so 
worked, that the products of combustion escaping from 
the chimney are neither troublesome to the neighbour- 
hood, nor injurious to health. Measures should there- 
fore be taken to prevent more than this minimum amount 
of smoke. Great care and circumspection are needed 
not to interfere unduly with the liberty of the people. 
Such regulations as are necessary should be enforced 
through the inspectors of boiler associations, and other 
experts, and trade and industry in no wise unreasonably 
hampered. The Commissioners further consider that it 
does not appear desirable in every case to insist on per- 
fection in the matter of the non-production of smoke, but 
an abatement rather than the total abolition of the nui- 
sance should be aimed at. Experience has shown that, as 
regards the utilisation of the combustible, it is more 
economical to have a fire burning with a little than with 
no smoke. Special stress is laid on the fact that the 
best arrangements are useless, unless continually super- 
vised to keep them up to the mark. Therefore, it is of 








great importance to train the stokers, and to have skilful 
and conscientious men. The superintendents should 
also have practical experience of stoking. In towns 
central, municipal, electric, and other stations often 
cause more smoke than private factory chimneys. For 
these stations smokeless firing would be suitable, and it 
is more logical to insist on such combustion in them 
than in private establishments. In London many 
chimneys belonging to the vestries smoke badly, and 
nat y their own smoke inspectors do not report 
them. 

German opinions.—The subject of smoke has long 
occupied the attention of the ‘Verein Deutscher 
Ingenieure,” the leading Engineering Association in 
Germany. The following suggestions have been drawn 
up by them :—The question of smoke abatement is an 
old and difficult one, and the efforts of the British 
Government for the last fifty years, and the smoke. 
preventing exhibitions in London and Manchester, have 
not been attended with much success. In most cases 
the important point is to have a skilful, conscientious, 
and well-paid stoker, and without this the best arrange- 
ments will prove abortive. Where no smoke-preventing 
appliances are available, smokeless fuel should, as far as 
possible, be adopted. 

In many large towns more combustible is burnt, and 
more imperfectly consumed, in domestic fireplaces, and 
for small industrial purposes, than in large factories. 
In such cases gaseous is preferable to solid fuel. 

The arrangements for combustion in State and munici- 
pal buildings leave much to be desired from the smoke 
abatement point of view. It is, however, an error to 
think that forcible interference by the authorities can 
produce good and lasting results. The question should 
be left to develop naturally, with such helpful advice as 
can be given by scientific experts, and this we may the 
more safely do, because sanitary and scientific require- 
ments are here united. Complete, and therefore smokeless 
re, means the most economical utilisation of the 
fuel. 
Although the subject of smoke abatement is still in 
the experimental stage, it is not therefore, the Verein say, 
to be supposed that chimneys, the smoke of which is a 
nuisance to the neighbours, are to be allowed to continue 
to produce it. Under certain conditions, every boiler 
grate can be fired to give only a little smoke. The 
principal causes of the latter are :—(a) a grate and com- 
bustion chamber unsuited to the fuel burnt, or vice versd ; 
(b) excessive or unequal forcing of the boiler ; (c) insuffi- 
cient draught; (d) bad stoking (manual) ; (e) discharge of 
the products of combustion from tco low a chimney. 

The following are, in their opinion, the requisites for 
good combustion :—(1) The grate must be suited to the 
kind of fuel burnt and the working conditions, or else 
coke or anthracite, which under given circumstances 
burn without smoke, must be used. (2) Practical uni- 
formity in the quantity of fuel burnt at one time. (3) 
Sufficient draught. (4) Careful and skilful stoking. 
(5) A chimney high enough to carry off the products of 
combustion. The treatment of the smoke question and 
its causes, and the means to be adopted to abate it, 
should be left in the hands of experts, boiler inspectors, 
and superintendents, teachers of stokers, and so forth. 
Official regulations for preventing smoke can only be 
successful when these experts directly co-operate. 

Smoke-consuming apparatus, even if carefully erected, 
frequently fail because the combustible is improperly 
stoked, and is supplied in irregular or excessive quantities. 
If smoke is as far as possible to be prevented, this point 
needs greater care. Thus, if a grate which under given con- 
ditions of draught, &c., gives little smoke when burning 
151b. of a certain coal per hour per square foot of grate 
surface, be forced by burning 301b. or more, smoke will 
naturally be produced. To utilise to the utmost the 
heat supplied, and respond to large, though not sudden 
variations in combustion, boiler grates should be made to 
vary in size, by a movable fire-bridge or other arrange- 
ment, and should have large water spaces to store up the 
heat. 

In the same way every man, say the members of the 
Verein, is not fit to be a stoker. Only those should be 
selected who have learnt their business thoroughly, and 
possess the requisite knowledge, skill, and patience. 
Such men must, of course, be paid well, and this even in 
small boiler plants, where the stoker is not employed on 
the boiler all day. Nor should he be occupied elsewhere, 
but ‘give his whole attention in the boiler-house. The 
layer of combustible should never be allowed to burn 
down too low, for by heaping large quantities of fresh 
fuel on the grate at a time smoke is produced. Those 
who superintend stokers ought themselves also to know 
something of the subject; but this is often not the case 
in Government and municipal works. Young students 
should be trained to it, that they may understand how 
arduous the duties of a stoker are, and what is required 
to obtain, say, 15 per cent. carbon dioxide by volume in 
the fuel gases. Upon the proper payment of a stoker, 
and the facilitation of his work by suitable arrangements 
for combustion, the members of the Verein lay great 
stress. 

One of them, Prof. Bach, of Stuttgart, considers that 
the difficulties in the way of abating the smoke nuisance 
are very great. To compel the boiler owner with little 
capital to spend money for the purpose is hard, while to, 
force him to burn a certain coal may actually injure his 
business. In every case, therefore, it is necessary to 
consider whether the anno rom the smoke is worth 
the sacrifice of the individual; and local cix@umstances 
should be taken into account.. Great industrial centres 
must, for instance, put up with more smoke than other 
towns. We may regret, but we cannot alter this neces- 
sity. Care, caution, the advice of experts, and due regard 
for the feelings of others are requisite. Provisions for 
the public good must be framed with moderation and 
circumspection, and patiently enforced. 

But all these difficulties should not, in the opinion of 
Herr Bach, deter us from throwing as much light as 
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possible on the smoke question. To combat this nuisance 


with better success than heretofore, we must not wait 


till new methods of firing boilers are discovered. Govern- 
ment and municipal buildings, which are often the 
greatest offenders in producing smoke, ought to set the 
example of abstinence. And although it is possible, with 
almost every kind of grate, to work with little smoke, 
this does not mean that all systems are equally good. 
The combustion chamber and grate may be called the 
stoker’s tools, with which he has to liberate the heat 
from the coal, and the better the instruments the better 
the work. The more imperfect they are, the greater care 
and skill are necessary on his part. The smoke passages 
and chimney should also be kept thoroughly clean. 
These recommendations are the more noteworthy 
because most of the members who formed the Com- 
mittee of the Verein served on the Prussian Smoke Com- 
mission, and they represent the opinion of nearly all the 
scientific men and experts in Germany. They have been 
embodied and amplified in a manual of the present state 
of the smoke question in Germany, with reference to 
boiler combustion, which has just been drawn up by 
order of the Verein by Herr I’. Haber, and published 
by Julius Springer, Berlin, 1899. This valuable work con- 
tains 301 drawings of different systems of combustion. 
Another account describing several smoke-saving 
appliances will be found in Prof. Lewicki’s trials made 
in 1896 for the Saxon Boiler Association. Although these 
experiments were undertaken chiefly from the calori- 
metric point of view, the amount of smoke from the 
chimneys was also tested and noted. 

Paris experiments.—A Commission with the same 

object was formed in Paris in 1894, and the results were 
given to the public in 1898. Like the German Com- 
mission, it was intended chiefly to test smoke-preventing 
appliances for boiler furnaces. Several prizes were 
offered, and 110 apparatus for diminishing smoke were 
entered for competition. Of these 76 were French, 
19 English, 4 German, 3 American, and 8 from other 
countries. After careful preliminary trials, the number 
was ultimately reduced to eight. Each apparatus was 
tested from a double point of view, first for its production 
of smoke, whether little or none; and secondly, for its 
excellence of combustion and evaporative value. With 
this object, each was worked ten hours a day for four 
days, under the same boiler. During this time the smoke 
from the chimney was watched by two observers, because 
the Commission considered that direct observation of 
the top of the chimney was the best way of estimating 
the degree of smoke. Two points of view were selected 
from the upper windows of houses, each about 1000ft. 
distance from the chimney, and level with the top. The 
height of the chimney was 98ft. Thesame fuel was used 
throughout the trials, namely, rather smoky briquettes 
made from French coal. The smoke produced was sepa- 
rately recorded by the two observers, according to a scale 
of five degrees previously agreed upon. The amount of 
smoke or number was noted every minute on a 
continuous band of paper fixed to a drum revolving 
by clockwork. The paper was divided into vertical 
lines, each representing one minute, and was also marked 
off horizontally into divisions, representing the five 
degrees of intensity of the smoke. While taking the obser- 
vations the pen was moved to that part of the paper on 
which the shade of smoke seen at that particular moment 
was marked, and rested on it for the time during which 
such smoke was visible. The two cbservers were placed 
so as to check each other, and satisfactory results were 
obtained. This method of recording smoke, though it 
necessitates two men, has much to commend it. The 
slight variations in the result were due to changes in the 
wind and in the light. 

Of the different apparatus tested at Paris the prize 
was given to an English mechanical stoker, but, like the 
Berlin trials, the Paris tests show that the subject of smoke 
abatement is still in the experimental stage. The con- 
clusions of the Commissioners confirm in many respects 
those of the German and English authorities. They are 
of opinion that an ordinary grate, if carefully stoked with 
fairly good coal, may be made to emit much less smoke 
than it generally does, but an apparatus specially adapted 
for the purpose will always give less smoke. Economy 
of fuel and smokelessness do not necessarily go together, 
the amount of carbon carried off in the smoke as soot 
being too slight to cause waste in the fuel, although it 
may vitiate the air to a large extent. In the Paris trials 
this point was definitely settled by noting the evapora- 
tive power of the boiler at the same time as the smoke 
from the chimney. The apparatus which produced the 
least smoke did not give the highest evaporation, thus 
showing that to produce little or no smoke entails a 
certain expense. The Commissioners advocate the use 
of coke, although it cannot be universally burnt. The 
whole question of smoke abatement or suppression 
turns, in their opinion, upon whether and how far the 
manufacturer or boiler owner can be compelled to “ con- 
sume his own smoke.” It is not to his advantage to 
take steps to remedy the evil, and if left to himself he 
will naturally do nothing. How far, therefore, in the 
interest of the public, must constraint be put upon him ? 
This is the crux of the whole matter. Too much 
compulsion might injure his business and affect trade, 
while to allow him to take his own course will be preju- 
dicial to the general welfare. The Paris authorities 
considered that steps should be taken to diminish 
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human intercourse. 
talent more earnestly and more widely engaged in con- 


theoretically offers in that connection were seriously 
pitted against those presented by steam. Prior to the 
advent of steam-worked railways in 1830, in which year 
the Liverpool and Manchester line was opened, inventors 
were hard at work in their endeavours to perfect the 
atmospheric system of railway as it was then called, and 
a stimulus was given to their labours by the unfortunate 
death of Mr. Huskisson—the first railway victim—upon 
that occasion. One example of the prior application of 
the atmospheric principle to the propulsion of railway 
trains was that by Mr. John Vallance, of Brighton, in 
1827, whose experiments were described in THE ENGINEER 
of May 19th, under the heading of “ A Singular Railway 
Experiment.” It may prove interesting if we supplement 
that notice by a brief history of pneumatic propulsion, in 
which question such an amount of active interest was 
evinced during what is known as the railway mania, that 
a Select Committee of the House of Commons was 
appointed in 1845 to inquire into the matter. Let us, 
then, as Lord Jetirey puts it, call back the departed life 
for a transitory glow. 
It is now nearly two centuries and a-half since Papin, 
in the year 1654, suggested the employment of atmospheric 
pressure against a vacuum as a motive power. The 
suggestion, however, does not appear to have been acted 
upon, nor the principle applied to any practical purpose 
until it was embodied in Newcomen’s engine, which, of 
course, was not for purposes of locomotion. That applica- 
tion was left for later times to develop; and, according 
to the British and Foreign Review of April, 1844, the 
idea of applying atmospheric power for the propulsion of 
land carriages first occurred in a definite form in 1805 to 
Mr. Taylor, of Manchester, the inventor of the first 
power loom. Although that gentleman conceived the 
idea, he does not appear to have possessed sufficient 
ingenuity to carry it out in practice. He, however, 
submitted the notion to his friends Messrs. Duckworth 
and Clegg, two engineers of the time, and although they 
were all three of opinion that the idea was capable of 
realisation, they found that the accomplishment of their 
object was so beset with difficulties that they eventually 
allowed the matter to drop. Taylor’s scheme only 
extended to the conveyance of letters and despatches. 
He suggested that a tube, large enough to contain a 
parcel, should be laid down from one town to another, a 
stationary engine being employed at either end to exhaust 
the tube. 
The subject was then taken up by Mr. George Medhurst, 
a London engineer, who, in 1810, published a pamphlet in 
which he described ‘“‘ A new Method of Conveying Goods 
and Letters by Air.” Two years later he published his 
calculations and remarks on the practicability of his 
scheme. By the year 1827 Medhurst appears to have 
further developed his ideas, for in a pamphlet which he 
then published he describes a system in which he em- 
ployed a tube through which he drove a carriage by air 
pressure in one direction and drew it by vacuum in the 
other. A further development of the system was the 
employment of a tube 24in. in diameter, within which 
worked a piston with a piston-rod passing upwards 
through a longitudinal channel and connected to a carriage 
running on rails. The piston was to be driven by air- 
pressure, and the channel was to have a water seal. 
His third suggestion was a combination of the two 
methods, goods being conveyed within the tube and pas- 
sengers in a carriage outside it. Yet another method 
proposed by Medhurst was to have an iron air tube of 
square section, 4ft. in area, fitted with a longitudinal flap 
valve on the top,.through which the arm of the piston 
projected, and was attached to a carriage running upon 
the ordinary roadway without any rails. By this modifi- 
cation goods and passengers were to be conveyed “at the 
rate of a mile a minute, or sixty miles an hour, and with- 
out any obstruction, except at times contrary winds, 
which may retard its progress, and heavy snow, which 
may obstruct it.” However wild Mr. Medhurst’s system 
may appear, to him must be given the credit of originat- 
ing the longitudinal valve on the tube, a principle which 
underlies the inventions of nearly all others who subse- 
quently sought to solve the problem of pneumatic pro- 
pulsion with external carriages. 
Previously to the appearance of Medhurst’s last pam- 
phlet, Mr. Vallance had, in 1824, taken out a patent for 
his system of locomotion by atmospheric pressure. This 
system was described by us in the article already referred 
to, so that we need not here do more than observe that 
it was only a modification of Medhurst’s first suggestion 
of a tube through which a carriage was to be propelled 
and drawn alternately by means of a plenum and a 
vacuum. The working model of this railway, 150ft. in 
length and 8ft. in diameter, appears to have been the 
extent of the application of the principle by Mr. Vallance. 
In 1834 Mr. Henry Pinkus appeared upon the scene with 


Tue facilities which the atmosphere offers as a pro- 
pelling agent, and the readiness with which it lends itself 
to the purposes of locomotion, have for many years past 
caused a considerable amount of attention to be given to 
the utilisation of its mechanical properties for facilitating 
At no time, perhaps, was inventive 


nection with pneumatic propulsion than in the early days 
of railways, when the advantages which the atmosphere 


under external pressure. And here Mr, (le 
the running, and in 1839 obtained a patent for Pye. up 
uous valve having a leather hinge, and working . 
trough containing a fatty composition which wag .- a 
the-ordinary temperature, but which was eagj] Solid at 
by the application of warmth. This, of course Y nelied 
the heating of the composition in order to ge] pele 
in the rear of the opener as the carriage passed parts ve 
and this was to be effected by a tubular heater — 
ing burning charcoal. Besides the modification ry : 

valve, Mr. Clegg, in conjunction with Mr. Samud, 
proved the armature, which, instead of wenn 
vertically from the piston to the carriage as in Pink ne 
patent, passed through the valve at a very low an _ 
nearly horizontally, in fact—which caused the valve ot 
only very slightly opened. The details of the isto, 
were also materially modified by the same invento n 
whose names stand out very prominently in the histor’ 

f the atmospheric railway. y 
0 P y 

So far the respective inventors only availed themselye 

mainly of the mechanical properties of the atmosphere 
resulting from its action on a piston working in g tbe 
and connected, through a continuous valve, with an 
external carriage. In 1844 Mr. James Pilbrow Pointed 
out that the idea did not appear to have occurred to any. 
one to connect a carriage outside the tube to a Piston 
within it without the use of the continuous valve, He 
therefore patented a system which consisted of a cireuly, 
tube having a longitudinal square chamber mounted oy 
the top and opening into it. The piston, which trayelle 
in the tube, was connected by an armature with a taj. 
piece which travelled in the square chamber above jt 
This tail-piece was a double rack, which, as it passed 
along, drove pinions fixed at intervals in pairs on eithey 
side of it. The spindles of these pinions were continued 
upwards through stuffing-boxes, their upper ends carrying 
pinions gearing into racks attached to the underframing 
of the first carriage of the train. This system was 
designed for use either on common roads or on railways, 
Two other modifications of the continuous valve should 
have a passing notice. They are those of M. Hallette 
and Mr. Hay, the former of whom proposed to close the 
longitudinal aperture of the piston tube by means of two 
elastic tubes containing water under pressure, the arms. 
ture of the piston passing between the tubes. Mr. Hay 
proposed to supersede the hinged valve by one which was 
free at both edges—a mere strip, in fact, held at the two 
extremities and passing through a forked armature. 
Such are the broad and general principles upon which 
the construction of the old atmospheric railways were based, 
These principles were applied in practice to a limited 
extent only, although, in some instances, with considerable 
promise of success. In 1840, Messrs. Clegg and Samuda’s 
system was laid down experimentally on a portion of the 
West London Railway, at Wormwood Scrubbs. §o 
favourable were the results, that the atmospheric system 
was adopted on the Dalkey extension of the Dublin and 
Kingstown Railway, and this—the first atmospheric 
railway—was in full operation at the commencement of 
1844. Its satisfactory working is alluded to in the report 
of the House of Commons Select Committee, to which 
we have already referred. This success led to the London 
and Croydon Railway Company, in 1844, laying down a 
line of atmospheric railway alongside its locomotive line, 
and, further, to the adoption of this method of working 
by the South Devon Railway Company on a portion of 
its line. On the latter lines, however, the principle was 
soon given up as unsatisfactory. It was likewise 
ultimately abandoned on the Kingstown and Dalkey line 
after a trial of several years, when the railway was extended 
to Wicklow. The results of working in all cases clearly 
showed that the atmospheric system could not compete 
with the locomotive with any hope of success. The first 
cost was favourable, but the expense and extreme care 
necessary to keep the tube and its accessories in working 
order killed it. Thus, the history of atmospheric railways 
can only be considered as a chapter of failures. 
Later times, however, have witnessed a return to the 
principle, but worked out under conditions differing widely 
from those under which it existed in the examples we 
have mentioned. In the pneumatic system, as it was 
now called in contradistinction to the old title of atmo- 
spheric, a tube of large diameter was employed, the 
carriage itself forming the piston, a useful vacuum being 
thus obtained. It was, in fact, Mr. Taylor’s original 
proposition, which improved mechanical appliances 
enabled engineers to work out in practice. About thirty 
years since the pneumatic system was carried out in 
various ways. An experimental line of pneumatic 
despatch was laid down and worked at Battersea, whilst 
later on a shorter pneumatic passenger railway, em- 
bodying advances in detail, was constructed and worked 
fora time at the Crystal Palace. The outcome of the experi- 
mental working of these two lines was the construction of a 
pneumatic despatch tube by Mr. Ramell in the very heart 
of London. This tube extended from the General Post- 
office, St. Martin’s-le-Grand, to the London and North- 
Western Railway terminus at Euston-square. There 
was a central station in Holborn, where was placed the 
machinery for effecting the transit of the trains of 
carriers. The air motor consisted of a 22ft. fan, 
driven by a steam engine having a pair of 24in. cylinders 
with a 20in. stroke. The tube was of a flattened 
horseshoe section, 5ft. wide and 4ft. 6in. high at the 


centre, and had a sectional area of 17 square feet. The 
tube between the General Post-office and Holborn was 
1658 yards in length, or nearly a mile, the length from 
Holborn to Euston being 3080 yards, or a mile and three- 
quarters. The carriers, which were 10ft. 4in. in length, 
were at the ends of the same sectional area as the tube, 
and weighed 22 cwt. each. The trains of carriers were 
drawn from the Post-office and from Euston by exhaust, 
and were propelled to those points by pressure. 
Although the system worked very successfully, and was 
proved to be well adapted for the safe and rapid transit 
of mail bags and parcels, neither the Post-office authori- 
ties nor the general public availed themselves of its 


a patent for a pneumatic railway, which was on the same 
principle as Medhurst’s fourth modification, with the 
exception that Pinkus proposed tu use a circular instead 
of a square tube, and to employ a hemp-and-tallow rope 
for his continuous valve. The rope valve was to be 
opened by a small friction roller passing under it, and 
closed by another passing over it, both being attached to 
the carriage above it. In practice, however, it was found 
that on employing a vacuum the rope was forced into 
the tube by the external pressure of the atmosphere, the 
vacuum being thus destroyed. 

The question now was to devise a valve which should 
neither be blown out under internal, nor be forced in 


smoke by putting in force the regulations already exist- 
ing on the subject. To produce black smoke should 
certainly be forbidden, though a lesser degree of smoke 
might be perhaps tolerated for the time; but unquestion- 
ably the production of the thick smoke (No. 5) which now 
issues from factories, and which can, as has been 
shown, be prevented, should be at once prohibited. 
(To be continued.) 








Tue report of the Nicaraguan Canal Commission has 
been published, The cost is estimated at 118,113 700 dols. 
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‘oes, and this revival of the atmospheric principle 
serves , commercial failure, and the pneumatic despatch 
jpett desuetude. It was also proposed to work vehicles 
fell in tunnel under the Thames between Smithfield and 
in . th side by the pneumatic system, but nothing was 
the this direction. So far as we are aware, the only 
done hich the principle has survived is that em- 


ot jin connection with the telegraphic department of 


es Post-oftice. 
Se aly remains to refer briefly to the Select 
nmittee of the House of Commons, which was 
o inted in 1845 to inquire into the merits of the 
tmospheric system, with a view to its general adoption. 
The Committee consisted of the following members :— 
Mr. Shaw, Mr. Bingham Baring, Lord Harry Vane, Sir 
George Clerk, Mr. Baring, Viscount Mahon, Sir Charles 
jemon, Mr. Hawes, Viscount Hawick, Mr. Hodgson 
Hinde, Mr. Morrison, Mr. Pakington, Mr. Gibson Craig, 
Mr. Lascelles, and Mr. Wyse. The Committee took 
ample scientific evidence, but it was of a very conflicting 
character. Among the witnesses in favour of the atmo- 
spheric system were some of the leading engineers of the 
day, including Brunel, Vignoles, Bidder, Samuda, and 
Cubitt. On the other hand, there were the opinions of 
equally eminent engineers against it, including Stephen- 
con, Locke, and Nicholson, all of whom strenuously 
advocated the use of steam. The Committee reported 
strongly in favour of the general merits of the atmospheric 
principle, but wisely recommended that it should be left 
to experience to determine under what conditions of traffic 
or of country the preference to either system should be 
iven. Experience was not long in determining in favour 
of steam locomotion, the disciples of which system 
rapidly increased and multiplied exceedingly. 








SOUTH AFRICAN COAL oe BRITISH STEAM 
COAL 


Ove of the remarkable features of our export coal 
trade is its chronic sensitiveness to the vagrant and in- 
definable apprehensions which are known in popular 
speech as scares. The demand shall be active, prices on 
a sound level, and all the conditions promising, when 
coalowners, shippers, and their gratuitous advisers out- 
side, in one district or the other, seem to be struck with 
the sudden thought that, because everything relating to 
the industry appears good, it must be too good to last. 
If there is no strike impending, there are sure to be 
rumours of a strike, and each always threatens to be 
worse than the last. Should the horizon be happily 
unclouded by any portent of another wage disturbance, 
someone will inevitably out-Jevons Jevons with a sinister 
vaticination on the early exhaustion of our coal measures. 
Is it pointed out that higher geological authorities than 
the Manchester economist have assured us of a vastly 
longer breathing time than Professor Jevons granted us, 
with his 300 years’ limit, then the ingenious panicmonger 
proceeds to make the most of Mr. T. Forster Brown’s 
suggestion to the Society of Arts, that after fifty years 
we shall have worked out the relatively accessible seams, 
and be compelled to sink deeper and deeper, until the 
cost of production will become so enormous as to make 
profitable manufacturing operations impossible; where- 
fore, urges Mr. Forster Brown, the State would do well 
to purchase the railways out of the funds devoted to 
repaying the capital of the National Debt, and then by 
reducing railway charges on coal traffic, counterbalance 
the cost of coal-winning at 4000ft. or lower. But over 
and above these more or less scientific incentives to 
alarm, there is the perennial outcry about new sources of 
foreign competition. Mr. Forster Brown is made respon- 
sible for so exciting the imagination of one London 
editor, that he foresees ‘the disastrous time’ when we 
shall have to contend with the now scantily developed 
coalfields of Pennsylvania, Russia, and China; and even 
in Mr. Brown’s own county it has been sought to show that 
already, and irrespective of his liberal concession of a 
fifty years’ margin, South African coal is becoming a 
dangerous rival of the British commodity, and especially 
to the steam coal of South Wales. 

_ There are vague rumours that the Natal Government 
is contemplating a duty of 3s. per ton on coal imports, 
and that the Cape Government is disposed to follow its 
neighbour’s example, with the object obviously of pro- 
tecting the native article, and giving an artificial stimulus 
to the infantile, and yet not inconsiderable, coal-mining 
industry of the two colonies. The question of a duty 
can be left for the present in the limitless fields of 
rumour, or the more remote regions of faith, as the case 
may be. If more is heard of it, it will certainly be heard 
more of in the House of Commons, and stranger things 
have happened than that the Colonial Secretary should 
be found firmly insisting that the measures applied for 
the preservation of a declining trade in the West Indies and 
India are not justified for the protection of coal-mining 
enterprises at the Cape of Good Hope. The rumoured duty 
apart, however, there is nothing novel or very formid- 
able in the competition which apparently has just been 
discovered to exist in South Africa. Ten years ago the 
Cape Eastern railways, and presumably those of Natal, 
were worked with native fuel, at large waste as compared 
with British locomotive ccal, and with an enormous and 
perplexing ash residue. But South African railway 
passengers in those days were not particular as to speed, 
orsmoke, or flying cinders, and the Indwe, Molteno, and 
Stormberg coals, amceng others, were instanced as proofs 
that the Cape was independent of the mother country 
for its supply of fuel. During the intervening decade, 
by the use of superior mining appliances, deeper sink- 
ings, and generally a more scientific method of operations, 
he production of native coal has become of much 
greater importance both in quantity and quality, though 
still marked by too much volatility and excess of ash. 
The fuel has passed from the railways to the manufac- 
tories in the neighbourhood of the coalfields and on tke 
coast; it has been used at a push for tugs and 
coasting steamers, This may be freely said, without 


admitting for a moment that it can be in any way com- 
pared in value for steam-raising purpoces with our North- 
country or Welsh steam coals. 

The export returns for the ten years exhibit no material 
diminution in the shipments to Cape and Natal ports, 
and any decline is to be accounted for less by a growing 
favour shown to the native commodity than by the in- 
creasing import of coal from the United States, Newcastle 
(N.S.W.), India, and far-away Japan. The Welsh writers, 
who have been bewailing the apparition of a rival in the 
South African coalfields, have either little faith in the 
excellence of their own fuel, or a pitiful ignorance of the 
character of the coal which is being mined in the Indwe 
Valley, or on the slopes of the Drakensberg. To assume 
that would be the less creditable to their powers of 
investigation for the reason that Professor Galloway, of 
Cardiff, is an equally expert authority on both descrip- 
tions of coal, and probably one of the best witnesses we 
have to the merits and demerits of the South African 
article. Mr. Galloway was appointed by the Cape 
Government in 1889 as Special Commissioner to examine 
and report upon the extent and quality of the Cape coal 
deposits, together with ‘‘the competition of English coal 
in markets at a distance where the cost of transport 
would induce demand for the superior article ;” and with 
regard to the Indwe fuel, he was instructed to make 
special reference to its uses for marine purposes, as “‘ cir- 
cumstances may be readily imagined in which the point 
might become of extreme importance.” Mr. Galloway 
soon found that the Cape coalfield was a large one. It 
covers in a fairly symmetrical area parts of Cape Colony, 
the Orange Free State, the Transvaal, Natal, and the 
whole of Basutoland, about 56,000 square miles. At the 
time of his visit only the fringes had been touched ina 
few isolated and far-distant points ; but his investigations 
enabled him to say, “ It is certain that further systematic 
researches will be rewarded by the discovery of great 
stores of mineral fuel capable of supplying the wants of 
South Africa for many generations.”’ 

Space forbids an attempt to follow Mr. Galloway through 
his interesting description of the stratigraphical relations 
of the coal-bearing zone and the intrusive rocks of 
voleanic origin, with their ruinous effect in many places 
upon the value of the seams as fuel. It is more to the 
present purpose to examine what he has to say of the 
quality of the coal, and the results of his experiments 
when it was employed in comparison with a Welsh coal 
—the Ocean Merthyr. Imprimis, he found that, nor- 
mally, it contains about 30 per cent. of volatile con- 
stituents, from 20 to 30 per cent. of ash, and possesses a 
specific gravity ranging from 1°4 to 1°5. The large 
proportion of ash is obviously a drawback for steam- 
raising ends, not only greatly reducing the calorific power 
of the fuel, but creating a difficulty in dealing with it in 
the furnaces of an ordinary steam boiler, though Mr. 
Galloway remarks that this difficulty has been overcome 
on the Eastern railways by recking fire-bars connected 
with frictional gearing, whereby ash and clinker are dis- 
posed of without trouble to the stocker. Indwe coal, the 
best in the colony, with Stormberg next, he says, is ‘a 
valuable fuel for any purpose so long as it does not come 
into serious competition with a better article,’ which 
should give pause to the nervous gentlemen who 
fear it will supersede British steam coal. ‘‘Com- 
pared with Welsh coal,’ Mr. Galloway adds of the 
Indwe product, ‘it must always remain in the back- 
ground whenever the two come into competition in the 
matter of price. Their relative calorific values appear 
now to be fairly well established by the actual results 
obtained in locomotives during a long period, as being 
approximately—1 ton of Welsh coal = 1°5 tonof Indwe 
coal.’ Of its adaptability to marine engines, supposing 
it could be carried from the colliery to the port at alow 
enough rate, Mr. Galloway is ‘‘ disposed to think that the 
demand for it would be exceedingly limited in this 
direction, and that beyond supplying the wants of a few 
steam tenders and tug boats, whose speed is not a matter 
of great moment, it would find no other outlet so long 
as Welsh coal can be brought to the coast at present 
prices.” The greater weight to be carried, displac- 
ing a corresponding weight of cargo; the large pro- 
portion of ash, entailing much extra work on the 
stokers; and the needful increase in the area of grate 
surface if the existing speed of steamships is to be main- 
tained, are among the reasons Mr. Galloway gives for 
his conclusion. After that it savours as a consolatory 
sop to local patriotism to read, ‘‘ Doubtless, if the supply 
of foreign coal were to be cut off from any cause, it would 
be both expedient and necessary to employ colonial coal 
in the steamships about the coast, and the difficulties I 
have pointed out would have tobe overccme at any cost.” 

Mr. Galloway’s summing up of the situation, as it 
presented itself to him, reduces the question to one of 
price; and there British coalowners, particularly those 
of the Welsh steam-coal basin, have matters largely in 
their own hands. It is undoubtedly true, as Mr. Forster 
Brown pointed out, and as indeed we have frequently had 
occasion to show, that the cost of coal-getting in this 
country is increasing, and, with deeper sinkings, must 
tend to increase at a greater rate. But Welsh coal, for 
example, is fairly stationary at 12s. 6d. to 13s. 6d. per 
ton. The average freight to the Cape ports last year 
was 17s. per ton. That would represent 30s. 6d. per ton 
free alongside at Capetown. But the ruling rates for 
Welsh coal at the Cape ranged up to 45s. per ton; and a 
good deal of the fuel sold at this price must have been 
delivered under contracts fixed probably at 10s. per ton. 
How is the difference accounted for, and into whose 
pockets does it go? There is the expense of the depdts 
to be met; but that cannot be charged to Welsh coal 
exclusively. When Mr. Galloway was experimenting, 
the cost of Welsh coal per ton of 20001b. was at Cape- 
town 386s. 4d.; at Port Elizabeth, 44s. 4d.; at East 
London, 51s. 5d. The price of Indwe and Stormberg at 
the pitheads in the same period was 5s. to 10s. respec- 
tively ; but that affords no indication of the increased 








cost the railway carriage added to the consumer. The 








fact, however, remains, on Mr. Galloway’s authority, that 
for all important steam-raising purposes, Welsh coal at 
36s. 4d. at Capetown will hold its own against the lower- 
priced native fuel ; and it would seem clear that current 
rates for coal and freight, setting aside the x of depdt 
expenses and commission, &c., enable shippers to deliver 
at the Cape at only a trifle in excess of Mr. Galloway's 
quotation. 








LITERATURE. 


Steinbruchindustrie und Steinbruchgeologie unter eingehender 
Beriicksicktigung der Steinindustrie des Kénigreiches 
Sacisens. Von 8. O. HERRMANN. pp. xvi.—428. Berlin: 
Gebriider Borntraeger. 1899. Price, 11 marks 50 pf. 

Tuts work covers a field which up to the present has been 
comparatively neglected, namely, the geological and 
technical histery of stone quarrying, more particularly 
in connection with the kingdom of Saxony, where, owing 
to the decline of the once flourising metal mines, and 
the continually increasing demand for building materials 
in the larger towns, stone quarrying and working has 
taken the first place among the domestic mineral 
industries. Apart from this more special part, which 
describes the principal Saxon stone-producing localities 
classified according’ to the character of the product, and 
forms the second section of the volume, the first, or 
general part, contains a systematic description of more 
important rocks and the minerals forming them, con- 
sidered from the practical point of view, their physical 
and chemical properties, so far as they bear upon their 
durability, hardness, resistance to weather, and other 
points concerned in the economic application; the lay- 
ing out and working of quarries, methods of stone 
dressings, and producing grindstones and similar objects, 
slate quarrying and dressing, and the production of road 
metal. The working and polishing of hard stones such 
as granite, porphyry, marble, also receives considerable 
attention, and in this part we are struck with the great 
development that this branch of mineral industry has 
attained in Scandinavia, the strongly-coloured granites 
and diorites of Sweden being now found in the marble 
and stone polishing works of most of the northern European 
countries. The third and final section gives a general 
description of the principal kinds of stone and marble in 
actual use arranged in parallel columns, the left-hand one 
containing the industrial and commercial details, and 
that on the right the mineral composition and other 
petrographical’' and geological details. This is an 
extremely useful compilation, and, so far as we know, 
has not been attempted before, or at any rate not in 
such a complete manner. The author has also taken 
great pains to supply a full list of all the literature of 
stone and building materials, which is, bowever, 
partly reproduced from ‘“ Mervill’s Stones for Building 
and Decoration ;” the only notable omission that we find 
is the report of the commissioners for selecting the stone 
for the Houses of Parliament. The only memoirs of 
comparatively recent date on English stone quarrying 
seem to be those of Mr. H. Lundbchm published in the 
“Memoirs of the Sweden Geological Survey.” Taken 
as a whole, this is a valuable book, and one that is likely 
to be useful to many among the numerous classes of 
professional men, officials, students, and others to whom 
it is comprehensively addressed by the author on the. 
title page. 








All the World’s Fighting Ships. 
Sampson, Low, Marston, and Co. 
corrected to January 31st, 1899. 

ALTHOUGH it is only set down on the title-page that the 
current issue of Mr. Jane’s remarkable book is “ cor- 
rected” to January 3lst of the present year, yet very 
much more has been done. The volume is far stouter 
than it was last year, and a quite cursory glance shows 
that substantial additions have been made in various 
quarters. In the first place, the silhouette index to which 
we referred at length in our notice of the first edition, 
now occupies four pages of the book instead of one, and 
practically every fighting ship in the world is represented 
either by an individual portrait or by its class type. We 
understand that naval officers who have experimented 
with this unique index have found it of great service. 

In the body of the work, besides the addition of new 
figures and the correction of old likenesses, the appear- 
ance of gun tables is distinctly valuable. In these, the 
A. B. C. notation, to which we have before referred on 
several occasions, is used. In these tables the calibre of 
the guns, the weight of gun, and of the projectile, the muzzle 
velocity and energy, allin English and metrical measures, 
are given. Such a table precedes each section of the work, 
each section being devoted to a separate nation. Greater 
attention has also been paid to the classification and 
delineation of the torpedo boats and destroyers of the 
principal navies of the world. Another feature worthy 
of notice is that instead of devoting a separate section to 
diagrams showing the position and thickness of armour, 
diagrams similar to the targets used in the Naval War 
Game have been introduced with the pictures of the ships. 
A considerable saving of time is thus effected in looking 
up the details and characteristics of any vessel. It will 
be seen from these few notes that the value of the book 
has been greatly enhanced by the work which Mr. Jane 
and his publishers have put into it this year. It is 
beyond all question the best book of its kind published in 
any country, and as greatly as we should have been sur- 
prised if the first issue had not met with success, we 
should be more astonished if the present does not gain a 
wider popularity. There are just two points about which 
a little adverse criticism may, we hope, have a salutary 
effect. Thatis in the treatment of the German navy, 
from which pictures of the latest vessels are omitted for 
no assigned reason, and in the arrangement of the 
addenda and errata. Last year these were printed on one 
side of the paper only, so that they could be cut out and 
pasted into their correct places. This year, for sore 


By F. T. Jane. London: 
Second year of issue, 
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incomprehensible reason, the publishers have elected to 
print on both sides of the paper, and so make reference 
difficult. Fortunately, only two pages, some seven or 
eight ships in all, are figured, or the matter would be 
more serious. 


I. V. ExspEn, B.Sc., F.G.S. Part I., 


Applied Geology. By 
1898-99. London: The Quarry 


pp. 96. Part II. A 250. 
Publishing Company. 
Tus work reproduces in a collected form a series of 
articles that have appeared in the pages of our con- 
temporary, the Quarry, dealing with geological questions 
from the practical side by bringing into prominence 
those portions of geological science which bear 
upon the daily routine of the practical man. These 
questions, as considered by the author, include a 
very wide range of subjects, as will be seen by the 
following rapid analysis of the contents. The first 
and most important portion is assigned to the problems 
involved in geological surveying, and the determination 
of the position of strata underground from surface obser- 
vation ; in addition to which the irregularities in succes- 
sion due to overlap and faulting, and the methods of 
recovering the position of faulted beds and veins, are 
noticed in considerable detail. These subjects take up 
nearly the whole of chapters I. to IV. of the first part, 
while the remaining and larger part of the book, 
chapters V. to XVI., include a survey of the different 
classes of mineral deposits, methods of quarrying and 
mining, descriptions of the principal kinds of ornamental 
and building stones, as well as of those used for other 
industrial purposes ; the relation of geology to engineer- 
ing, as involved in such questions as water supply, the 
stability of reservoir dams, and the connection between 
surface features and the underlying rocks. As might be 
expected from the small space available for such a large 
number of subjects, many of them are rather summarily 
treated, and judging from the contradictory statements 
which appear in places concerning the same thing, ¢.7., 
the copper deposits of Lake Superior, which are in- 
correctly noticed on page 9, and correctly on page 15 of 
Part II., the revision of the text has been somewhat 
hastily done. We also miss the list of authorities 
promised in the introduction to the first part. These 
deficiencies, are, however, small matters when compared 
with the excellent quality of the material supplied in the 
first part, and more particularly the illustrations, in 
which particular the author has made good use of Mr. 
Sopwith’s geological models. There are also some good 
drawings of rock sections, but these would have been more 

useful to the uninitiated if the scale had been given. 








THE INSTITUTION OF MINING ENGINEERS. 
LONDON MEETING, 1899, 

Tue thirtieth general meeting of the Institution of 
Mining Engineers was held in the rooms of the Geological 
Society, Burlington House, Piccadilly, on the 25th and 26th 
ult.,and was followed by an excursion to Peterborough on 
the 27th. 

The meeting attracted a fair attendance of representa- 
tives from different parts of the country, and was presided 
over by the President, Mr. J. A. Longden, who opened 
the proceedings by an address in which he drew particular 
attention to the present and future position of our coal sup- 
plies. He pointed out that, as years go on our output of 
coal increases ; it is 200 million tons a year now, and as 
computed, will be 280 millions in 1925; but our coalfields 
will be getting exhausted, and it is a question where our 
coal of the future is to come from. 

It was stated that in the great Scottish Lanarkshire 
coalfield there remains but 200 million tons to work, 
which, at the present rate of exhaustion, would be 
depleted in about twelve years. In Durham, Northum- 
berland, and Lancashire there is little or no unlet coal, 
and in Yorkshire the best seams will be exhausted in 
fifty years—and the unlet coalfields of Yorkshire are 
regarded as offering unpromising prospects, owing to 
the prejudicial effect that working them would have on 
the surface by reason of subsidence and flooding. In 
the Midland districts all the profitable mines will be 
exhausted before fifty years are gone, and South Wales 
remains as the only stand-by, and there all the best coal 
is already leased; but, nevertheless, wasteful practices 
are indulged in. 

Such was the situation depicted by the President, who 
further pointed out that the average thickness of the 
seams now being worked is 5ft. in this country, 3ft. Sin. 
in France, and 2ft. 2in. in Belgium. Thin seams are left 
us, but these when situated between worked-out thicker 
seams are not regarded as offering promising prospects, 
and anyway, thinner seams mean winning at an increased 
cost. A point of significance is that we export 40,000,000 
tons of coals, supplying others with cheap fuel which 
enables them to manufacture cheaply, and their produce 
being duty free, they undersell us in our own markets. 
To mitigate this in some way it was suggested that an 
export duty of 6d. per ton might be levied; such a tax 
would tend to keep valuable fuel at home, where it will 
soon be wanted, and moreover would bring in a million 
pounds a year that could be used to provide a pension 
fund for old or disabled miners. In the future, however, 
Mr. Longden is of opinion that we shall practically be 
dependent on the United States of America for cheap 
coal, iron, and steel. 

The President’s address was followed by Mr. J. Emerson 
Dowson’s paper, on “ Metric Weights and Measures,” 
in which the view is advanced that the adoption of the 
metric system in this country should be made com- 
pulsory. It is shown that the introduction of this system 
does not necessitate the abolition of the vulgar fractions, 
which can be and are used in countries employing the 
metric system wherever and whenever it is found 
convenient.“ Then as regards error from misplace- 











ment of the decimal point, this is shown to be not so serious, 
nor to be more feared, than errors arising from mistakin 
feet for inches, &c.; in fact, in engineering work, 
small dimensions can be given in millimetres, and the 
inconvenience in the use of the point or fraction 
avoided. The great advantage of the inter-relationshi 
of the various weights and measures as compared with 
our own, ‘a motley crowd of survivals from various 
countries, having little or no connection with one another, 
and incapable of being brought into line,” is set forth. 
Then the immense importance of the employment of 
metric weights and measures in connection with foreign 
trade, and the great detriment to ourselves arising from 
the non-employment of that system, is fully commented 
on, and supported by illustrations, examples, and quota- 
tions. As regards the present position of the matter 
the author remarks :— 

Altogether the case seems to be overwhelming and to call for 
immediate action, but all the Government have done is to give us 
a permissive Act. This will never lead to a general change, but 
until a general change is made, those who manufacture, those who 
sell, ek those who buy for the home trade will continue to use the 
existing weights and measures ; and if engineers and manufacturers 
have to adopt the metric system for trade in metric countries, it 
follows that there must be two systems in use, one for the home 
trade, the other for the foreign. Let us see for a moment what 
this involves, It means a dual system of weights aud measures 
in manufacturing, book-keeping, invoicing, making out price lists, 
quotations, kc. It means that many machines or parts of machines, 
engines, &c., must be made to two sets of dimensions and 
weights. There must be two sets of gauges, and in man 
cases two set of patterns. Apart from this, there is the greater ris 
of mistakes, and with all these extra troubles and expenses it is 
impossible for the British engineer and manufacturer to compete 
on even terms with his foreign competitors, who work on the metric 
system and no other, 

Of course, the change would mean expense for altera- 
tions in engineering works, but the engineer would benefit 
by it, and individually the alterations required would 
probably not be so serious as is sometimes supposed. 
New patterns will not always be necessary, and castings 
which have to be machined are not made to the finished 
dimensions, so that in many cases they can be worked 
up to dimensions in millimetres. Again, dimensions 
in millimetres will often be found to approximate to 
sizes in fractions of an inch. As to gauges and 
templates, they will in most cases have to be altered; 
but need not be destroyed, as plug gauges can be 
reduced, while ring gauges can be increased in diameter. 
Finally it is pointed out that the Government admit 
that the proposed change would be beneficial, but require 
to be urged to action by public opinion, and more particu- 
larly to be sure of the support of the engineering trades, 
which, after the due consideration of the pros and cons 
will, in the writer’s opinion, be forthcoming. 

In discussion it was pointed out that, taking the popula- 
tions of the civilised world, those not using the metric 
system far outnumbered those that did, but this relation- 
ship would be upset by the United States, Russia, or 
ourselves adopting the metric system. At present, how- 
ever, it was found convenient to retain our own weights 
and measures for home trade, and it would not be wise 
to upset that for the sake of foreign trade, for which purpose, 
moreover, the metric system could be adopted even now. 
Then, too, as regards surveying, we employed a decimal 
system, and, as a matter of fact, our units and 
sub-divisions are more convenient than of the metric 
system. 

The next paper, an interesting and comprehensive 
account of ‘The Kalgoorlie Goldmines, Western Australia,” 
was read by the author, Mr. Harrison F. Bulman. The 
deposits in these mines are lenticular and irregularly verti- 
cal; they consist of impregnations in the altered ‘‘ country,” 
which consists of igneous rocks. The situation is on a 
table land, on which the natural vegetation is low scruband 
small gum trees, but in the neighbourhood of the mines 
there is no vegetation. The rainfall is 6in. a-year. The ores 
are characterised by the presence of tellurium. For mining, 
vertical shafts 10ft. by 4ft. inside measurement are sunk 
in the country, and are timbered; they accommodate 
two small cages, holding one truck each. The cages run 
in wooden guides, and are provided with safety grips. 
Levels are driven in the usual way, and ground is 
removed by over-hand stoping, the excavations being 
filled with stowing tosave timber. On the surface there 
are poppet heads, constructed of four timber legs, 85ft. 
in height, with supports for the pulleys above, and a 
landing stage at a lower level. For winding, double 
cylindrical horizontal engines are used, with two drums, 
one for each rope, both connected to the crank shaft by 
clutch gear, and capable of being worked independently. 
High-pressure steam is used, and the exhaust steam is 
condensed in coolers made of galvanised iron in large 
annular rings, about 8ft. in height, 3ft. or 4ft. in dia- 
meter, placed so that the air may play freely about them, 
and protected from the hot sun. Compressed air is use 
for driving rock drills at nearly all the mines; the Lake 
View Consols mine has a compound air-compressing 
engine of twenty-two drills capacity, with steam cylinders 
17in. and 27in. in diameter, air cylinders 18in. and 28in. 
in diameter by 4ft. stroke, fitted with Riedler valves, and 
worked by 125 Ib. steam, generated in two Babcock and 
Wilcox boilers. Aérial wire ropeways are employed at 
some of the mines for conveying the ore from the shaft 
to the mill. 

The oxidised ore from the upper levels is treated at 
most mines by wet crushing and amalgamation ; the gold 
from the tailings being extracted with cyanide, 90 per cent. 
of it is thus saved. The largest mill is at the Lake View 
Consols, and consists of fifty heads of stamps, each 
weighing 900 lb., running at an average of ninety blows 
per minute, with a fall of 6in.; they are driven by a 
compound engine by means of cotton ropes. The ore 
is crushed in a Gate’s rock-breaker, and is fed into the 
mortar boxes by Challenge automatic ore feeders. The 
output is 4 tons per stamp head per day; the product 
flows over amalgamated copper plates, and then over 
canvas strakes. The tailings are elevated by a wheel 
and charged into settling vaults with Butter’s revolving 











distributors ; in this way some 50 per cent, of : 

are separated that would otherwise interfere wit 
cyaniding, which is done in the usual way. he alin 
collect in settling tanks, from which they are forced by 


compressed air into filter presses, and the leachi 

solution of potassium cyanide, and subsequent] water nB 
pumped through the solid cakes of slimes in the pr am 
The precipitation is done in zinc boxes. This methods 
treating slimes has proved successful, 2794 oz, of bulli . 
having been obtained from 7423 tons of slimes at 4 ; 
of about 10s. 8$d. per ton, which it is expected will b 
reduced. The cost of cyaniding is about 6s, 734 
ton, and of amalgamating, 103. 14d. The total cout a 
treatment in this case is about £2 2s. 744. th 
value of the ore, £7 3s. In some mines dry crushing 
is used. 8 

For the treatment of sulphide and telluride ores iti 
intended to crush the ore, dry it in revolving cylinders 
pulverise it, and roast it in a furnace of the Brown o; 
Rolls type with fixed hearths and travelling rabbler, 
with moving bearings and supports outside the furnace, 
The paper is illustrated by tab es, views, and drawings 
In discussion, attention was drawn to the highly up, 
healthy condition of Western Australian mining settle. 
ments owing to neglect of proper sanitation ; and, furthe 
to unsatisfactory Government enactments. In this 
direction it may be well to note the author's state. 
ments :— 

Wages.- -Wages are high. Miners are paid 11s. 8d. for an eight 
hours’ shift, working day, or £3103. per week, and for wet Working 
13s, 4d. a shift, or £4 per week. Truckers—putters—are paid (, 
for an eight hours’ shift, and mechanics and carpenters 14s, The 
cost of alge | is considerable, though it is much less than it was 
before the advent of the railway. Single men pay £1 to £1 10s, 
per week for board and lodging. The miners’ dwelling-places ars 
rough shanties in appearance, built of wood or of hessian canvas 
stretched over a wooden framework, but in this hot, dry climate 
they answer their purpose perhaps quite as well as more substan. 
tial structures, 

Water.—Fresh water is an expensive item, costing 7s. 6d, to &, 
6d. per 100 gallons, The mining companies allow their workmen 
two to three gallons a day gratis. The water naturally saturated 
with salt, it requires to be distilled and condensed before it cay 
be used for domestic purposes. Most of the supply is pumped 
from the mines, and the cost of pumping and condensing is 4d, to 


1d. per gallon. The condensing plants at some of the mines have 
a capacity of 5000 gallons a day. 
Water-supply.—Works are now in progress for bringing a daily 


supply of 5,000,000 gallons of fresh water from the Mount Darling 
range near the coast, a distance of 328 miles. At Mundaring, 
twenty-six miles from Perth, a weir is being constructed across the 
Helena gorge, which will hold back the river some seven miles, 
and form a reservuir capable of containing 4,500,000,000 gallons 
of water. The weir will be 720ft. long on top and 110ft. high near 
the middle, and is being made of cement concrete faced with ash- 
lar work of a very hard micaceous granite. The contract for 3:8 
miles of steel pipes, 30in. in diameter, was let in October, 1898, to 
Australian contractors. The water has to be raised a height cf 
1313ft. to the Coolgardie plateau. There will be eight pumping. 
stations with large reservoirs at each station. The greatest dis. 
tance hetween adjoining stations will be less than seventy miles, 
The estimated cost is £2,300,000. 

Mr. W. J. Orsman followed with some ‘ Further Notes 
on Safety Explosives,” and adduced further evidence to 
show the safety of ammonium nitrate explosives as 
compared with other explosives. The table sets forth 
fatal explosions recorded by her Majesty's Inspector 
of Mines from 1887 to 1897 inclusive, giving locality, 
name of mine, year and number of deaths; Table ll. 
summarises this :— 


Summary of Futal Explosives of Fire-damp and Coal-dust due to 
Expiosives during the Eleven Years from 1887 to 1897, inclusive, 


Explosions. Deaths, 

Name of explosives, No. — No. 7 

of total. of total. 

Gunpowder Rh sce ae «.c SOT Om 
ROO RONG ce cys 3es vas: Esra ED eee, UE 
Nitro-glycerine explosives ... 4 176... 6... Us 
Other high explosives ... ... 1 ... 2°94 ... Ll .. Oe 
Uncertain... aig as Dice OE asc Lc (WD 
Total... ... 34... 100°00 671... 100°0 


The author points out that gunpowder is responsible 
for the greater number of explosions, although the 
nitro - glycerine explosives have caused the greater 
number of deaths. Moreover, in the Liverpool district, 
it appears that between 1871 and 1887 there were at least 
fifteen explosions, causing 146 deaths, all due to gun- 
powder. In 1887 safety explosives were introduced, and 
since then there have been only four explosions—two 
with gunpowder, two with tape fuze—resulting in eight 
deaths. No fatal explosions have occurred with other 
explosives. Attention is then called to various prepara- 
tions of powder intended for blasting purposes, whic 
have passed certain tests at Woolwich, but which the 
author regards as considerably inferior as regards safety 
when compared with certain safety explosives of long 
standing, and further considers their introduction into 


d| fiery mines as a retrogressive movement when the safe 


working of coal mines is considered. 

In discussion, some contended that gunpowder was 
employed in a great many more mines than safety ¢x- 
plosives; and, therefore, that the proportion of explosions 
would necessarily be greater. It was, however, indicate 
that gunpowder was only used in mines considered safe, 
whereas safety explosives were only used in mines 
admittedly unsafe, which made a great deal of difference. 

The meeting then adjourned for the day, some of the 
members proceeding to inspect, by invitation, an alr! 
pump at Hyde Park-court Mansions, capable of raising 
7600 gallons of water per hour from a depth of 100ft., 
in a well 10in. in diameter, bored to a depth of 450ft., 
which was described in our issue of the 28th of April. , 

In the evening the members dined together at the 
Holborn Restaurant, and met again on Friday morning. 
This meeting will be reported in a future issue. 








AccorbING to the report of the Minister of Railways 
in Canada for the year ending June 30th, 1898, there were at ith 
date 16,717? miles of line opened for traffic as compared 
16.550 in 1897, and 16,270 in 1896, 
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(For description see page 535) 
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| At three points the pier widens out to at least 80ft., at which 
| places there are two supports of ten columns each, placed in 
; ; : | two rows of five, and braced similarly to the others. Upon 
THE completed portion of the Brighton Pier was formally | two of these wider portions of the pier, which are some 7Oft. 
opened on Saturday, May 20th, at noon, when the Mayoress | Jong, are erected very ornamental shelters, the ground plan 
of Brighton, Mrs. A. J. Hawkes, screwed the first bolt of the | of which is nearly that of a letter H placed parallel to the 
large pavilion which will adorn the pier-head. An hour | pier, so that people can sit in several different directions. 
later the rest of the structure was thrown open to the general | The widening nearest the shore contains on each side a 
public, and is now available every day from nine till nine, at a lavatory and cloak-room, one for gentlemen, the other for 
charge of 2d. The new pier runs out against the Aquarium | Jadies, made as nearly resembling the shelters in size and 
gates, and almost in a line with the eastern side of the Old | general appearance as the different purpose will admit of. 
Steine. To a certain extent it may be regarded asa suc-/ At frequent intervals are reversible-back garden seats, of the 
cessor to the interesting and picturesque Chain Pier; but | kind so generally used now on the tops of tramcars. They 
whilst the area of the latter was far too small to accommodate | are by Messrs. Wrinch and Sons, of Ipswich, whilst the iron- 
a profitable number of visitors, the new one will be of | work of the shelters and lavatories is by Messrs. Hart, Son, 
immense capacity. In fact, the pavilion alone, when built, | Peard, and Co., engineers, of London and Birmingham. The 
is to hold 1200 persons, whilst the completed portion of the | flooring of the pier is of narrow wood strips, placed trans- 
pier is 1400ft. long, and about 45ft. wide. | versely, with spaces of about jin. between them. At the 
The works were begun in 1892, but through various | entrance are two pretty kiosks with conical roofs, with turn- 
accidents and misfortunes made way very slowly; in fact, | stiles placed between them in the usual way. 
they were completely stopped at one time. Lately very The handsome appearance of the erection is much added 
rapid progress has been made, but it is expected to be about | to by a series of ornamental iron arches of trellis work, placed 
a year more before the pier-head, the landing-stages, and | at eight different points. They consist of three arches each, 
pavilion will be finished. Not reckoning the pier-head itself, | all of about the same width, and extending right across the 
the structure rests upon twenty-four groups of columns, | pier, the footway through each arch being about 10ft. in 
mostly of six piles arranged in two rows. These are braced | width. The arches are double, the tops consisting of four 
together horizontally in two places with old rails, cross tie- | hollow tubes rising from each corner to the centre, where 
rods of the usual type being used as vertical strengthenings. ' they meet in a small circular collar. These arches will be 


BRIGHTON MARINE PARADE PIER. 
















| utilised for the electric lighting ultimately, there being at 
| present, in the unfinished state of the works, no lighting 
| arrangements at all. 

The style of architecture of the future pavilion on the far 
|end of the pier will be, it is said, Moorish. All sorts of 
wonderful things are talked of in connection with the new 
venture, such as an electric tramway along it, and a service 
of continental steamers. Not that the latter would be 
altogether a novelty at Brighton, steamers having plied to 
Dieppe from the old Chain Pier in 1823, before it was well 
finished. Steamer trips are rapidly becoming popular at 
Brighton, and have been considerably developed already at 
the West Pier. It is intended to have landing-stages 
arranged to accommodate vessels in almost any direction of 
the wind, and at ail states of the tide, as there will never be 
less than 124ft. of water. To obtain this has been, of course, 
the chief object in carrying the pier out so much further 
than either of its predecessors, for it will be not less than 
1700ft. in extreme length when completed; its total area 
will be 24 acres. 

Nothing can exceed the appearance of roominess and space 
which the Marine Parade Pier presents to the visitor. The 
view of the town from it, with Kemp Town and the hills on 
the right, and the old Pavilion straight ahead, is decidedly 
striking and picturesque. The work has been executed under 
the direction of Mr. John Howard, A.I.C.E., and of Mr. R. 
St. George Moore, M.I.C.E., who will no doubt carry it toa 
prosperous completion in due course. 
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ON 

THE © CIVIL ENGINEERS. 
Ix view of the fact that the excursions are by no means 
the least appreciated part of the Conference of Civil Engi- 
cers, if we may judge from the experience of the last simi- 
: athering, we have thought it would be acceptable if 
homriptions of a few of the places of interest to which visits 
have been arranged could be given before the meetings 
rh gy ri what they are to see, but may be in a position 
hetter to select from the programme the excursions which 
will be most profitable to them. We gave on page 521 
of our last issue a complete list of the visits arranged for 
eachday. On Wednesday, one of the principal excursions 
will be to the Staines Reservoir works, of which a general 
iption is given 
—_ se which will be open to the members 
on the same day, will be found in THe EnGringer of 
December 13th, 1895. 
Thomyerolt's works, described in Tue ENGINEER of 
February 28rd, 1894; to Messrs. W. Cory and Sons’ works ; 
to the Hydraulic Power Company’s Pumping Station, and 
the Westminster Electric Supply Corporation's Millbank 
Station, both described below, and to other places. On 
Friday the principal interest will probably centre in the 


FERENCE OF THE INSTITUTION OF | 


so that members may not only have some | 


Of the other visits we shall have | 
eak later. On Thursday visits will be paid to Messrs. | 


Beckton (:asworks, and the Metropolitan Sewage Disposal | 


works. On the same day there will be an excursion to 
Messrs. Siemens Bros. and Company's, limited, works, 
described below; and to the works of the Central 
London Railway, partially described already in our issues 
of November 4th, 11th, and 18th, when plans of the 
principal stations and the machinery employed were 


given. 


STAINES RESERVOIRS. 


The visit to the new storage reservoirs now in course | 


of construction for the Grand Junction, New River, and 
West Middlesex Water Companies will afford to members 
of the Conference an opportunity of seeing a fine piece of 
engineering in course of being carried out. The reser- 
voirs, of which there will be two, will, when completed, 
be capable of together holding some 38,300,000,000 
gallons of water. They both have about the same 
capacity; that to the northward, called No. 1, being 
about 40ft. deep, and that to the southward, while having 
a greater area, being only about 30ft. deep. The works 
have only been proceeding some 13} months, but already 
there is a considerable amount to show. Taking things 
in order and beginning with the intake, this is situated just 
above Bell Weir, some 14 miles from the site of the pump- 
ing station. Here there isa dam of close-driven piles, and 
inside this the intake works are well forward. The 
concrete walls and channels for the sluice gates and 
valves are up to their full level, and ready for the erection 
on them of a picturesque valve-house, specially designed 
with the idea of disfiguring as little as possible the river 
bank. Here, too, a small hydraulic pumping station is to 
be built for the sluices, of which there will be four, 
to be worked hydraulically. 

The straining arrangements are very complete, and 
partof these are in posi- 
tion. There will be an 
outer grid of semicircular 
form, provided with 
upright bars some 2in. 
apart, to keep off the 


| the radius of the curvature being 54ft. 


not having yet been reached. There will be 175ft. of 
tunnel under the South-Western line and 210ft. under the 
Great Western. Between them, as already stated, comes 
the Wraysbury River. This will be tunnelled under, and 
two steel sypltons placed to join the tunnels under the 
railways. Thesesyphons will have but a slight dip in the 
centre. They are to be constructed of an almost elliptical 


cross section, the major axis being 7ft. 6in., and the minor | Pl 


axis 5ft. 9in. Under the Colne brook, the first stream met 
with after leaving the intake—there will be also two 
syphons of the same cross section ; but, unlike those under 
the Wraysbury River, they will have a considerable dip, 
They are 60ft. 


| long, and one of them is already lowered into position, 


below. A very full description of the | 


Scction Of Reservoir Embankment 


while the second is on staging above the river level, 
ready to be lowered down to its bed, which has already 
been excavated. The third stream to be crossed is the 
Colne River. Syphons of the same cross section will be 
used, and they are already on the site but not yet fixed. 
In every instance these steel syphons will be surrounded 
by concrete. Sundry other small streams have to be 
negotiated in the course of constructing the conduit. 
These, instead of being tunnelled under, are in their turn 
being led beneath the conduit, the method adopted being 
to sink two shafts, one on either side of the conduit, and 
to connect the bottoms of these by means of a tunnel. 

The work on the conduit is being carried forward 
rapidly. Already it is estimated that half of the excava- 
tion is completed, and a large fpr ey of this contains 
finished conduit. The ground passed through has been 
gravel, ballast, and sand, with peat in places, and though 
water is met with, and continuous pumping rendered 
necessary—especially near the railways already men- 
tioned—only in a few instances has any great difficulty 
been encountered, and deep excavation and a large filling 
of concrete required. 

Every 30ft. along each side of the conduit walls are 
placed expansion joints of brickwork set in asphalt. 
The inside rendering of the walls covers these joints up, 
with the exception of a vertical strip some 2in. wide. 
The space left is filled up with asphalt level with the 
surface. Where necessary, the conduit is crossed by 
substantial brick bridges, all built square, the parapets 
and roadways in certain cases being on the skew. 

Excavation for the foundations and well of the pump- 
ing station is being carried out. The conduit will lead 
straight into the well. The building itself will be some 
108ft. long by 55ft. wide. It will contain six water-tube 
boilers, and five sets of horizontal pumping engines, 
each capable of raising 16,500,000 gallons from about 
4ft. to 42ft. high in twenty-four hours. The engines will 
be triple-expansion condensing, and will work at 150 Ib. 
pressure. From the pumping station two steel mains 
6ft. 4in. in diameter will be carried to the dividing wall 
between the two reservoirs, a distance of perhaps half a 
mile. Here they will tunnel under the embankment, and 
will join into one pipe 8ft. 9in. in diameter, and then 
again split into two, the larger diameter being main- 
tained, and will deliver into the base of two concrete 
wells, each being in connection with one reservoir. One 
of these wells has already been excavated, and is lined 
with concrete. The excavation of the other is proceed- 
ing. They are carried down deep into the London clay. 


i} 











Atarthworks ; 





larger articles which may 
be carried down by the 
river, and about 4ft. inside 











this will come a vertical Natural USttay 
wire sieve with small 
meshes. The water will 
therefore be thoroughly 
strained before it reaches 
the sluices. From these 
it will be delivered direct 
into an open channél or 
conduit which has an 
oval bottom with sloping 
sides, the bottom being 
formed of a ring of brick- 
work served with cement. 
This conduit has a breadth 








of 13ft. at the bottom, 
and 15ft. 9in. at the top. 
It is 8ft. in total depth, 
while the depth of water 
will be 6ft. 4in. It will 
be used for the larger 
portion of the distance 
from the intake to the 
pumping staticn. [There 
are places, however, where 
it has been necessary 
to depart from this design. There is, for instance, a 
length of cut-and-cover having two tunnels side 
by side of the same carrying capacity as the single 
conduit. These will each be 8ft. 3in. wide, and will have 
a depth of water in them of 6ft. 4in., the height above 
ewe to the underside of the covering arch being 
t. 6in. This is now in course of construction. Two 
railways have to be crossed, and three streams or rivers. 
he railways—the Great Western and South-Western— 
with the Wraysbury River between them, are tunnelled 
under, two concrete or brick tunnels of the same cross 
Section as the tunnels above described being used. 
ey are crossed much on the skew, and one cannot but 

€ the skill with which the work is being carried 

=~ Of course, traffic could not be interrupted, 
= So huge baulks of timber 2ft. square have been 
ps down to take the rails. There are eight 
More of these huge baulks, some of them being 90ft. 
ong under the South-Western line, the Great Western 

















Section of Large Aqueduct 





Scale of Feet 
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® Section of Small Aqueduct 

STAINES RESERVOIRS 
From base to top these wells or towers will be 110ft. 
high, the last 20ft. consisting of a valve-house. These 
towers are for both inlet and outlet; an outlet being 
provided with draw off valves at varying heights. The 
towers will be built of concrete faced at water level with 
brindle bricks. 

A large amount of excavation and embankment has 
been completed—perhaps about one-third of the whole— 
the north wall of the northern reservoir being finished. 
The method of procedure is to excavate a trench right 
down into the London clay, which is dug out for 4ft. 
Clay puddle is then punned into the excavation, which is 
4ft. wide, in the clay, and a wall of clay puddle, which 
increases in thickness to 7ft. when it comes above the 
clay, is carried up to within 2ft. of the finished level of 
the top of the embankment. Enough “ stuff” is ex- 
cavated to form the embankment wall, which, owing to 
the lie of the land, varies somewhat in height, increas- 
ing as the wall goes southward. A large amount of clay 





puddle has been put into the embankments proper and 
into the central dividing wall between the two reservoirs. 
A considerable amount of water is being met with which 
necessitates continuous pumping. Gravel, clay, and 
ballast form the principal constituents of the ground met 
with. Six steam navvies are at work in No. 1 reservoir, 
and over the whole works some 2400 men are being em- 


oyed. 
The Act under which the works are being carried out 
entitles the companies interested to abstract from the 
river not more than 100 million gallons in one day, but 
limits this amount by providing that not more than 
35 million gallons a day are to be supplied to the com- 
panies. The conduit from the reservoirs here, therefore, 
to a smaller distributing reservoir, which is to be con- 
structed at Hampton, willnot be made so large as that 
from the intake to the pumping station. It will be in 
form very similar to this, however, and will be 8ft. 3in. 
wide at the bottom and 11ft. 3in. wide at the top, and will 
have a depth of water of 6ft. 4in. Very little excavation 
for this is at present carried out. The distance to the 
reservoir at Hampton is about 5} miles, and it is from 
there that the companies will be supplied. The conduit 
throughout has a fall of 1 in 6600. 

The total contract time is 4} years, and there seems 
every likelihood that this most useful adjunct to the ex- 
isting resources of the three companies concerned will be 
complete and at work by that time. Our illustration 
shows the reservoirs with the line taken by the conduits 
from the intake to the pumping station, and these to 
Hampton. It also shows the cross section of the 
conduits and the method of putting in the clay 
puddle wall. It will be possible to deliver the water 
right from the intake to the distributing reservoir at 
Hampton by gravitation, pumping only being resorted 
to when it is required to store the water in the new 
large reservoirs. 


THE LONDON HYDRAULIC POWER COMPANY, 

The Westminster Pumping Station of the London 
Hydraulic Power Company is now in course of being very 
largely extended, a second station having been erected 
recently just on the opposite side of the road to the site 
occupied by the older station which abuts on the river. 
When finished the new station, together with the old, 
will develop 1400-horse power. The existing station, 
which is station ‘“‘ No.2” of the company—there being 
other stations at Blackfriars, City-road, Wapping, &c.— 
contains three vertical compound pumping engines, each 
of 200-horse power, and having three cylinders—one 19in. 
and two 25in. in diameter, with 24in. stroke. The 
hydraulic rams are of gun-metal, and are din. in 
diameter. Each set of pumps is of 200-horse power, 
and steam is supplied to them at 100 lb. pressure. There 
are three boilers of the Lancashire type, 30ft. long and 
8ft. diameter. These are fired by means of mechanical 
stokers, the coal being fed into the hoppers by hand 
from the stokehold level. An economiser is fitted to 
each boiler, and the scrapers for these, as well as the 
mechanical stokers and lime-mixing machinery, hereafter 
to be mentioned, are driven by a small three-cylinder 
hydraulic engine fixed against the wall of the stokehold. 
The coal comes right up to the river wall of the building 
in barges, and is lifted from these by means of an 
hydraulic crane, which is noteworthy for having a copper- 
coated steel ram, which has been working for some ten 
years, and is now as good as when new. The crane 
delivers the coal into a weighing machine, whence it 
falls by gravitation into a store, to which access can be 
obtained from the stokehold level. The company ob- 
tains its water either from the river Thames or from a 
well sunk on the premises. This is taken down to 
the London clay, but encounters on its way a bed 
of water-bearing gravel, into which headers have 
been driven, one of them extending 100ft. or so 
beneath the river. The water obtained from this well 
is quite clear when first pumped, but contains 
a considerable amount of iron, which causes it to. turn 
red when exposed to the air. It is pumped by means of 
two vertical hydraulic pumps to tanks placed on the top 
of the building, the pipe through which it is delivered 
being provided with a series of horizontal discs of 
different diameters, some distance apart, the smallest 
being at the top, over which the water falls in circular 
cascades, thereby becoming aérated, which is necessary for 
its future treatment. To use either the river or well water 
in the mains of the company untreated would be risky, on 
account of the solid matter which they contain. At this 
pumping station—butnotin the case of the other stations of 
the company—a lime process is used for purifying the water. 
A lime solution is prepared in a tank provided with three 
vertically revolving “ stirrers” or ‘“‘rousers,” and is 
added to the water in a horizontal riveted steel vessel, 
also provided with a revolving stirrer. It is then led 
through filter presses in which cloths are used to catch 
suspended lime and other matter, and from these it finds 
its way by gravitation through charcoal filters into 
storage tanks, where it arrives perfectly clear and free 
from solid impurity or other matter liable to be precipi- 
tated. The filter cloths are washed in a revolving 
scrubber worked by a small hydraulic engine. An ordi- 
nary day’s supply of water in the station as it is now at 
work is about 300,000 gallons. The engines pump to 
a pressure of 800lb. on the square inch. An accu- 
mulator tower adjoins the pumping room. Regulation 
of pressure is not done from this place, but from the com- 
pany’s Blackfriars Station. The accumulator is therefore 
arranged to be always at its highest point, being kept 
from going too far by means of stout cross beams securely 
strapped to two upright beams tied into the ground. An 
electrically-worked recording counter is connected to the 
three engines. This marks on a travelling slip of paper 
the hours and quarter hours, and at the same time records 
the time taken by each engine to make 100 revolutions. 
The amount of work done in any given time can therefore 
be readily calculated. In order to obtain access to the 
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new station across the road a shaft has been sunk down 
to below the level of the London clay. This is connected 
by a tunnel to another shaft let down from within the 
new building.. The coal, water, &c., will be taken through 
this tunnel, which has been necessitated by the refusal 
of the authorities to allow an overhead conveyor or bridge 
to be carried across the roadway. Indeed, the whole of 
the premises comes upon part of the ground which will 
be taken for making the new embankment shortly to be 
commenced, and the frontage of the new building has 
had to be carried back a long way from the existing 
roadway. 

Already the buildings of the new pumping station are 
finished, and the boilers and part of the machinery in 
place. In general design it is very similar to the present 
station. There will, however, be a brick-built coal store 
in the boiler-house instead of the wooden hopper at the 
station across the road. There are four boilers now in 
place. They are of 250-horse power each, and are 
supplemented by means of a steam superheater and 
economisers. There will be mechanical conveyance of 
coal to the hoppers of the mechanical stokers. The 
engines—of which there will be four, two being in posi- 
tion—are triple-expansion, and will be supplied with 
steam at 1501b. pressure. Each engine is of 200 indicated 
horse-power, this being the size of unit adopted by 
the company. -Already nearly all the pipes are in 
position, and considerable ingenuity has been exhibited 
in the arrangement of those beneath the engine-room 
floor, so as to economise space while still allowing easy 
access to every joint. The general water arrangements 
in this station may be described as being an improve- 
ment on those of the station already described, the 
general principle being the same. There will be lime 
mixers—this time in duplicate—and a larger storage of 
water. Instead, however, of the costly cloth filters, 
there have been installed self-washing torrent filters, 
which, it is hoped, will prove as economical. As already 
stated, the station has not yet been at work, but from 
its forward condition it may be anticipated that it will 
soon be in operation. 


WESTMINSTER ELECTRIC SUPPLY CORPORATION, 

On the 8th inst. a number of the members will visit 
the Millbank-street Station of the Westminster Electric 
Supply Corporation. This is hardly in show order, being 
in the course of alteration and enlargement which will 
nearly double its capacity, but it isnone the less interest- 
ing on this account from an engineering point of view. 
The station is situated a little further up the river than 
the Houses of Parliament, and the buildings front the 
foreshore. In consequence of this the coal can be 
brought to the coal store in barges, these being able to 
come right up to the building wall at high tide, and 
remain stranded on hard mud at low tide. The coal 
is at present taken from these by means of hand 
power, but very shortly a steam winch, which is 
already on the premises, will be fixed for this purpose. 
The coal is stored on a floor over the boilers, and will 
eventually descend by coal shoots to the stoking floor 
level in front of the boilers. No mechanical stokers are 
used. The boilers—of which there are ten—are of the 
Babcock-Wilcox type, and are of 250-horse power each. 
They work at 160lb. pressure. The feed pipes are in 
duplicate, and there is a ring steam main. It is worthy 
of note that in the steam main now being erected steel 
bends are used instead of copper. A clever piece of 
engineering has just been completed in the removal of 
the boilers from one position to another without stopping 
the running of the station—an operation which was 
carried out without a hitch. The coal and water used 
are measured continuously, and in such detail that it is 
possible not only to discover which ‘“‘ watch ” uses more 
than another, but to keep a check on each boiler so that 
its consumption may be known. At present, owing to 
the alterations, condensing is not going on, the position 
of the apparatus having had to be changed. There is, 
however, a chamber in which a surface condenser using 
river water is shortly to be fixed. The boilers are all in 
one line at right angles to the river.. The feed pumps are 
situated at the side of one of the boilers, but they are to 
be moved shortly to a pump room, now being con- 
structed, where they will be shut inside a glazed structure, 
so that coal dust, &c., can be kept from them. Green’s 
economisers are used, but neither forced nor induced 
draught. 

In the engine-room there are thirteen combined sets of 
engines and dynamos. All the engines are by Willans 
and Robinson, Limited, but the dynamos are by various 
makers, including Siemens, Crompton, Goolden, Mather 
and Platt, kc. There are four of 360-horse power, five of 
200-horse power, and four of 80-horse power. Two of 
the 200-horse power sets with an entirely separate switch- 
board are used exclusively for the Houses of Parliament, 
which are fed by mains quite distinct from the rest. 
There is also room for seven more 360-horse power sets. 
The small sized engines are of the two-throw, while the 
larger size are of the three-throw type, which is very free 
from vibration. In addition to this fact care is taken to 
isolate the foundations both from each other and from 
the building, so as to reduce the spread of any small 
vibration there might be toa minimum. At the present 
time there is only a temporary switchhoard, but when 
the alterations are completed there will be a fine new 
board situated on a platform well above the engines. The 
extensions in the engine-room have prevented the building 
of a complete room so far. There is a dividing wall between 
the old and new portions, which, however, has an opening 
of considerable size in it from floor to ceiling, The new 
switchboards will be placed on both sides of the two pro- 
jecting portions of this wall, at the platform level, the 
negative wires coming to one side and the positive to the 
other. The machines are arranged both sides of a central 
gangway, and there are two overhead travelling cranes, 
which can command any portion of the rooms. In the 
room overhead are the batteries, of which there are three 





sets. The maximum output in ampéres at 120 volts was, 
last winter, 9200, which equals some 1100 kilowatts. 

It will be remembered that the Westminster Corpora- 
tion has three stations—this at Millbank, another at 
Eccleston-place, and a third at Davey-street. Of the 
total number of lamps connected to the mains, Millbank- 
street supplies about a quarter. At the present moment 
some 70 per cent. of the consumers are supplied at 
200 volts, and the remainder at 100 volts, the current 
being distributed on the three-wire system. It is the 
intention to change entirely to a 200-volt supply shortly 
when there will be 400 volts across the outers of the 
three wires instead of the existing 200. It is interesting 
to note the difference in character of the loads of these 
three stations. Millbank street station has an office 
load, which reaches its peak about 5.30, and goes off 
rapidly soon after 6; Eccleston has a private-house 
load, which continues considerably later on into the 
evening ; while Davey-street, having a shop load, has an 
immense peak while the demand lasts, but the output 
has fallen very considerably by about 6.30. All three 
stations are inter-communicated, and at times of very 
light load one station alone does the work, the batteries 
of the others being enough to keep things going. 
noticeable feature at Millbank-street is the method used 
for taking the main wires from the switchboard to the 
outside mains. Round copper bar is used, the joints 
being made with screwed copper sleeves well sweated on. 
These bars are carried in sets of six, laid horizontally on 
separate insulators on brackets let into the wall of the 
main tunnel. 


SIEMENS BROS, AND CO., LIMITED, 


The well-equipped works of Siemens Bros. and Co., at 
Woolwich, present many points of interest, and are well 
worthy to have been chosen fora visit by the members 
of the Conference. Quite recently, too, they have been 
extended largely, and further additions are now in pro- 
gress. The completed extensions include a very well- 
lighted and commodious erecting shop, which just now 
is as full as it can hold of electrical machinery in course of 
construction. This buildingis some 150ft. long by 75ft. wide, 
and is divided into two portions, one about 50ft. wide, and 
running the whole length, being devoted entirely to erect- 
ing, and the other about 25ft. wide, consisting of three stories 
devoted to smaller work, including resistance making 
and a milling and light turnery department. The milling 
building is heated, and at the sams time ventilated, by 
means of two fans worked by a 10-horse power motor. 
The air can, when required, be sucked over a series of 
steam pipes divided up into sections for the purpose of 
regulation, and is delivered into two large galvanised iron 
trunks running along the top of the shop, with outlets 
pointing downwards. A three-motor 25-ton electric crane 
serves the shop. Adjoining and to the westward of this 
new building is to be another building of similar propor- 
tions, but at present the foundations only are in. These 
two buildings occupy the space which runs parallel with 
the original dynamo shop on the ground where the yarn 
sheds for the making of submarine cables recently stood. 
The yarn machinery has now been moved out and placed 
in new buildings on what was, till recently, the waste 
piece of land in front of the works. Here, too, have just 
been erected some other new buildings. There is a fine 
sawing and planing shop worked by a 40-horse power 
motor, the machines being driven from shafting, which, 
with the motor, is all beneath the floor level. This gives 
a distinctly neat appearance to the shop. Here, too, are 
new carpenters’ and pattern shops, and close by is a 
brass foundry, which is at present capable of dealing 
with 8 cwt. in one casting, and when an air furnace 
already built is at work, as heavy castings as one ton will 
be undertaken. This foundry forms what must be an 
adaition of great value to the works. It has only been 
in operation for some three months, but is evidently in 
full swing and very busy. 

As to the main works themselves, there is evidence on 
nearly every hand of the immense amount of machinery 
which this company is constructing. In the dynamo 
and erecting shops, for example, there are on all sides 
pieces of huge dynamos and alternators. It would be 
impossible for us. to enumerate the whole of these, but 
details of a few of the larger types at present passing 
through the shops inay be of interest. There is a large 
16-pole direct-current dynamo for Manchester. This 
will be of the multipolar type, having sixteen poles, and 
will have an output of 1500 kilowatts at 500 volts. For 
the Paris Exhibition next year there is being prepared 
another similar machine to this. It will likewise have 
sixteen poles, and will be of 1500 kilowatts capacity with 
550 volts. Then there is a large direct-current multipolar 
machine for Liverpool, 780 kilowatts at 550 volts. One 
is struck by the preponderance of direct - current 
machinery, but a large alternator for Huddersfield calls 
for attention. It is of the ordinary Siemens disc type, 
will run at 160 revolutions per minute, and give 300 
ampéres at 2200 volts. The armature is 22ft. in dia- 
meter. 

In the erecting shop we noticed one of Messrs. Siemens’ 
newest trolley-rod arrangements, which calls for a word 
ortwo. A strong cast iron pillar is bolted to the top of 
the car. The top of this is provided with a cap running 
in ball bearings, and to this a pair of lugs is cast, both 
having holes to admit of a pin which forms the axis of the 
trolley-rod proper. The lower end of the rod where it 
enters the head is forked, either arm of the fork being 
carried in a horizontal slide at the top of a vertical pin 
descending into the cast iron pillar, and provided with a 
strong spring. This, of course, keeps the rod pressed 
against the trolley wire. A locking arrangement is pro- 
vided, by means of which the rod, when it has been 
depressed below a certain level, is retained and prevented 
from again rising. The collecting end of ths rod has 
some novel features. First, the collecting wheel is 
mounted in an aluminium carriage revolving on ball bear- 
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ings; and, secondly, should this wheel and its cars 
get caught by anything as the car goes along, it ig simp} 

ragged off the end of the rod, and does no damage Py 
resistance for controlling tramcars was also seen, H 
the resistances are made up of discs, constructed of sled 
or platinoid strips, the layers being separated by okie 
This appeared to us to be a particularly compact method 
of dealing with resistances. There were also on view f 
course, samples of Messrs. Siemens’ series parallel a 
trollers for tramway working. 

For the Hull tramways an interesting installation isi 
course of construction, and parts of the generators ne 
motors were seen. These are provided with slotted 
armatures, and appear to possess great strength, The 
motors are of 15-horse power, and there will be two on 
each car. The generators are for 550 ampéres at 500 to 
550 volts, and are compound wound. 

These works possess what is not common in British 
establishments, a central electrical power house, anj 
though this contains nothing new, and been frequently 
noticed before, it may well again find short mention 
here. It contains four combined sets of three-throw high. 
speed engines, and two pole dynamos, which each give 
1500 ampéres at 120 volts when running at 360 reyoly. 
tions per minute. From here the whole of the works js 
run and lit, there being over 140 motors of 20 and 49. 
horse power each, as well as some 60 ares, and about 
2000 incandescent lamps. The boilers which supply 
steam to the engines consist of two water-tube boilers of 
400-horse power each, and of five ‘‘ gunboat ”’ boilers of 
300-horse power each. Condensing is used to a certain 
extent, there being a series of vertical condensing veggels 
consisting essentially of two cylinders, one inside the 
other, the exhaust steam being led into the annular space 
between them, and the condensing water flowing down the 


outside of the outer and the inside of the inner 
cylinders. 
The testing shop is of considerable interest. Here the 


pose is obtained by means of a number of motors, the 
argest being of 70-horse power. As there are four of 
these, and as they can be fcr up to one counter. 
shaft, 280-horse power can thus be obtained. Numerous 
tests of motors, ‘ boosters,” and dynamos were being 
carried out, and on the occasion of our visit we saw a new 
automatic maximum cut-out made for the Metropolitan 
Railway experimental line from Earl's-court. This is to 
work at 800 ampéres with 500 volts. We understand 
that shortly an additional and larger testing shop is to 
be erected, which will be supplied with an engine of 1000. 
horse power. 

Passing to the cable department, a number of cables 
were seen in course of construction. Here there are 
machines which strand the copper wire, protect it with 
jute and compound, and protect the whole with two 
tapings of steel ribbon. It is extremely interesting to 
watch these machines, and to note the accuracy with 
which they work. The braiding machines, especially, 
though of course not new, attract notice. The cable is 
carried up vertically in the centre of a table, which is 
provided with a system of slots so arranged that two 
lots of bobbins revolving in opposite directions can go 
first inside and then outside one another without touch 
ing. The result is that the insulating material gets 
plaited on to the cable in a perfectly regular and even 
manner. In this department, also, one sees the process 
of lead sheathing by hydraulic pressure. There are two 
presses. In one the lead is used hot, and in the other 
cold. The latter is a vertical machine. The cable 
to be sheathed is led up through a central hole, 
and as it passes through, the lead is squeezed 
round it by means of a hydraulic ram passing into 
a cylinder charged with lead, which it forces round 
the cable through a die. The “hot” machine works 
horizontally, and has two rams, one on either hand. 
In this case the lead is run hot into chambers into which 
the rams are forced, and is squeezed round the cable 
as if passes through a die. This machine can take 
cable up to 2}in. in diameter. Close at hand one saw 
the hydraulic press for making the stranded bars used 
in armatures. Lengths of ordinary stranded copper 
wire with the ends soldered together are inserted between 
the jaws of a powerful hydraulic press provided with 
formers, which receive the cable and cause it to assume 
the desired shape. 

The submarine cable department of the works is not 
at present in full work, but the plant is all there and was 
inspected. Here were seen ten riveted iron tanks, each 
capable of holding 200 miles of 1)in. cable. three larger 
tanks. and five larger still—perhaps double the size of 
the first-mentioned. Then, too, there were the machines 
for stranding and tapering the cable, and putting on the 
iron wire protective covering. 

We regret that space prevents us from giving a detailed 
description of the other departments visited, and we 
must content ourselves by saying that they all appeared 
full of work of a very varied character. 








AMERICAN COMPETITION IN THE ENGINEERING TRADE,—At_ the 
a meeting of the Leeds Association of Engineers, on May 
25th, Mr. G. W. Blackburn in the chair, Mr. John Wiley opened 


ad on hine tools. He remarked that the reason why 
America was taking the lead in the production of automatic 
machines was not because there was any lack of ability in this 
country, but because users here were more bound by old custom 
and our workmen were more to be feared. When there was ithe 
demand in this country the supply would be forthcoming. The 
standardising of machine tools was a desirable step. There was 
a tendency on the part of purchasers to hold tool-makers too‘ 
rigidly to their own specifications. With regard to machine tools, | 
price, probable life, accuracy, output, general design, and cost, 
of maintenance should have consideration, Mr. G. R. Goldsack 
said that one great objection to automatic machines was that if 
they broke down at any one operation the whole series was stopped. 
Mr. Towler pointed out that if a machine was standing the time 
of the man in charge need not also be lost. Mr. G. W. Blackburn 
said that the saving effected by the use of automatic machines was 
more appreciable where the articles to be dealt with were small 








and were required in large quantities; 
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BRIDGE OVER THE ATBARA RIVER. 





4 supPLEMENT and the illustrations on this page, obtained 
through our American correspondent, represent the bridge re- 
cently built by the Pencoyd Ironworks, U.S.A, to carry the | 
Soudan Railway across the Atbara River. It will be a single- 
track railway bridge, consisting of seven through spans, with 
ted trusses, the span from centre to centre of end 
147ft., or 150ft. centre tocentre of piers. One span 
will be erected on shore to form the anchorage for the first 
river span. The other spane will be erected by means of a 
travelling derrick running on the upper booms of the trusses, 
temporary members being erected to connect these booms of 
adjacent spans to allow of the passage ofthetraveller. Adiagram 
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ATBARA BRIDGE—CROSS SECTION 


shows the stresses in and the composition of the several mem- 
bers of the trusses, and also the cross section, the plan of top 
and bottom diagonal horizontal bracing, and the train load 
used in the calculations for live load. 

The assumed dead load is as follows: 


Permanent way 


Permanent way.. .. 850 Ib. per foot, or 3,700 Ib. per panel per truss | 
ee. ce ws cs ee ” 8, ” ” ” 
TR ic cd eens , Le ” 8,000 ,, 9” 
Total .. . - oo 1475 5, ” 15,600 ,, me Me 
Total om top boom .. 2. 2 ce ce te oe oe 4,000 Ib. 
Total on bottom boom . 11,500 Ib. 


Wind pressure, 150 Ib. per foot on top laterals for permanent work 
” * 450 ,, » bottom laterals for 

” 10 5, o9 

The assumed live load is two locomotives, with wheel 


spacing and loading distributed as shown, followed 
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ATBARA BRIDGE—ERECTING DERRICK di 


by a uniform train load of 2240 lb. per lineal foot. The 
limiting stresses are 9 gross tons per square inch on dead 
load and live load multiplied by 1°5, provided that the dead 
load assumed shall never be less than half the live load. The 
allowance for erection is also 9 tons per square inch. The 


assumed load for erection is as follows:— 
Permanent way .. 250 Ib. per foot, or 2,700 lb. per panel per truss 
a ae 865 8,800 ’ 


” ” ’ 


re ena cu Sia = » Rss - 
era = 6S » 14,500 ,, ” 9 
Total on top boom eS ee i 2 
Total on bottom boom .. 10,000 ,, os 


Weight of traveller and rigging... .. .. .... -» s+ +. 80,0001b. 
Wind pressure .. ., 150 1b. per lineal foot on top and bottom bracing 
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350 Ib. per square foot, or 3700 Ib. per pole | 


” ” | 
top and bottom'laterals during erection 
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Flange Rail 


The two lines of stringers or longitudinals connecting the 
floor beams arevplate girders 21ft. long and 33}in-deep, with 
no web stiffeners—see supplement. The assumed déad load’and 
calculations are as follows ;—d and / are stresses due to dead 
and live loads respectively :— 







Permanent way, 350 Ib. per foot .. .. .. «++ ee «+ «+ 8700Tb. 
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Dole par aivieger og ce ce oe ce ee te st owe 6000 Tb. 
Max.d- | x 6000 x 252 19,000 Sheard = 3,000 
pe 1,700,000 »  € = 81,000 
1,890,000 34,000 
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| End floorbeams :— 


Shear d = 4,000 
» l= 82,000 








| 36,000 

| M 64,000 x 64 — 4,100,000 = 41°2 = 99,500 — 

| 99,500 + 20,160 = 4°95 square inches net area required. 

Two angle irons din. x 4in. x fin. = 6°5 = el square inches net 


Web 48in. x jin. 6°1 ” ” 
Intermediate floor beams :— 
Sheard = 7,000 
yy «l= 41,000 
| $8,000 


M = 82,000 « 64 = 5,260,000 = 41°2 = 127,00; 
127,500 + 20,160 = 6°35 square inches net area required. 

Two angles 6in. x 4in. x gin. = 7°2 gross = 6°45 square inches net ; 
Web 43in. x jin. = 16°10 ” ” 
The detail of construction of one of the trusses is shown in 
the supplement. It is 147ft. 
span, divided into 7 panels 
or bays of 21ft. each, the 
end panels being triangular. 
The booms and inclined end 
posts are composed of pairs 
of ‘15in. steel channels, 
weighing 34 lb. per foot, 
these being set back to 
back, 164in. apart, and con- 
nected by lattice bars and 
plates riveted to their 
flanges. The posts or ver- 
ticals are of somewhat 
similar construction, but 
with 10in. channels. Some 
of the diagonal members 
are composed of square 
rods, ljin. by 1jin., and 
ljin. by 1jin., with loop 
ends, and adjustable as to 
length by means of sleeve 
nuts. The others are eye 
bars, Zin. by 4in., lin. by 
4in., or 1jin. by Gin. The 
lower end or shoe pins 
and the end top pins are 
6}in. diameter, with a grip 
or bearing of 19in. to 22fin. 
All the other pins are 44in. 
diameter. The top and 
bottom horizontal bracing 
consists of transverse 
and diagonal members, 
all of angle irons. The 
agonal bars are riveted 
to connection plates, which are riveted to the booms and 
transverse members, and the bars are also riveted to inter- 
section plates. A heavy portal bracing connects the inclined 
end posts. In this way, it will be seen, the trusses are rigidly 
and substantially connected so as to form one structure. 

The floor system consists of heavy plate girders, 43in. 
deep, riveted to the sides of the vertical posts, and having 
angle brackets near the bottom to carry the two lines of 
longitudinal plate girders which fit between the floor beams, 
and are 54ft. apart, centre to centre. Upon these stringers 
are secured the timber sleepers, 6in. by 10in., boxed or dapped 
gin. to fit over the fl of the stringers. 
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J 
and the trusses are 21}ft. deep centre to centre of booms. 


The clear width is 14ft. between the trusses, and the minimum 

clear headway is 16ft. from the base of the rail. 

All the material is of mild or medium steel, all sheared 

edges of floor beam and stringer plates, and all plates in 

trusses under direct strain are planed. All shop rivets are 

Zin. diameter, except that jin. rivets are used in the shoes. 

All field rivets are jin. diameter, except for floor-beam, 

stringer, and hanger connections, and in splice joints of top 

and bottom booms, the holes for which are punched jin. 

diameter, and, in order to be interchangeable, are reamed to 

cast iron templates for jin. rivets. 

An interesting drawing is given below, showing the travelling 

derrick for the erection of the bridge, this derrick--as already 
noted—travels along the top booms of the spans. It con- 

sists of two rectangular frames, each side of each frame being 
composed of a pair of 8in. steel channels, except that the 
bottom horizontal members have 10in. channels. Each pair 
of channels is connected by lattice bars. The side framesare 
16ft. 2in. apart, centre to centre, and are connected at top 
and bottom by four pairs of 6in. channels, forming a cubical 
frame, with diagonal rod bracing in every side. Across the 
top of the frame are two timbers, 12in. by 12in., 28ft. long. 
The derrick frame is 24ft. long, 16ft. 2in. wide, and 30ft high. 
Under each vertical leg is a grooved wheel. 

Short sleepers, Gin. by 10in., 4ft. long, and boxed out 1}in., 
rest on the upper booms of the trusses, and are about 2ft. 
apart. They are secured to the booms by #in. hook bolts, and 
at intervals long sleepers are used connecting the trusses. 
Upon these two lines of sleepers are laid two lines of flange 
rails, directly over the centre lines of the trusses, and upon 
these run the derrick wheels. 

In front of the derrick are two booms or jibs, each 
44ft. 34in. long, built up of two 12in. channels, with lattice 
bars. The heel is pivoted toa 2}in. horizontal pin in a cast- 
ing carried by a 3in. vertical pin, thus allowing universal 
motion. The rope for raising or lowering the jib is carried 
from the top of the derrick frame. The hoisting rope passes 
from the drum on the traveller platform to a pulley in the 
end of the boom, and then down to the lifting block and the 
fixed block. At the rear of the traveller is a single boom. 








JOHN HAWTHORN KITSON. 


Last week we announced the death of a man who has 
played no small part in the development of the locomotive. 
John Hawthorn Kitson, born at Leeds on May 17th, 1843, 
was the third son of the late Mr. James Kitson, after whose 
friend, Mr. Robert Hawthorn, he received his second name. 
He was educated at University College School, and after- 
wards at University College, London, where he graduated 
B.A. in 1863. Entering the Airedale Foundry, he worked 
through the various departments, and became partner with 
his father. Upon the retirement of his father he was joined, 
on the reconstruction of the firm, by his brother—now Sir 
James Kitson—by Mr. T. P. Reay, and later by Mr, E. Kitson 
Clark. 

For thirty-six years he applied himself exclusively to the 
management of the engine works, and during this time he 
was actively concerned in the consideration of locomotive 
design and material suitable for engines of nearly all known 
types, for all classes of fuel, under all conditions of climate 
and road beds. He possessed a remarkable memory, and was 
able to recall with accuracy details of locomotive design, 
dimensions of locomotive parts, and incidents of locomotive 
history, and could thusillustrate attractively his almost unique 
acquaintance with the anatomy of the locomotive engine. 
In the formation of the Engineering Employers’ Federation 
in 1897 Mr. Kitson took an active part, and was a member of 
the Emergency Committee. In 1868 he became a member of 
the Institution of Mechanical Engineers, and served in the 
Council of that body from 1880 to 1885. In 1875 he was 
elected a member of the Institution of Civil Engineers. 

Mr. Kitson was a distinguished Alpine climber at an early 
date, and joined the Alpine Club in 1867. The records of his 
work in Switzerland bear evidence of extreme endurance and 
resource, and point to a genuine knowledge of ice and rock 
craft. Reference may be made in particular to his ascent of 
the Weisshorn from the north—Alpine Journal, v., page 305, 
and his traverse of the icefall of the Moming Pass. Owing 
to a severe illness he gave up climbing after 1876, and turned 
his interest to Alpine flowers, of the habits of which he 
enjoyed a thorough and practical knowledge. He laid out in 
his own groundsa rock garden, where be grew successfully 
one of the largest collections of Alpine plants in this country. 
More recently he was attracted to the cultivation of orchids, 
and was paying special attention to hybridisation. Mr. 
Kitson was a staunch friend, and a fearless champion of what 
he believed to be just. 











NEW GLASGOW BRIDGE. 

PrerHaprs in no other way is the development of Glasgow, 
as a commercial, industrial, and populous centre, so signally 
marked as in the necessity which has arisen from time te 
poe for increasing the bridge accommodation across:‘the 

yde. 

The most recent, and in all respects the most important 
work in this direction, is the re-construction of the Jamaica- 
street—or “Glasgow Bridge "—the one furthest down the 
harbour, and, in consequence, the chiefiedium of transit 
for heavy vehicular traffic for the docks*and public works 
further down on each side of the harbour and river. The 
opening to traffic of this re-constructed bridge took place, as 
already recorded in our columns, on the afternoon of Wednes- 
day,'the 24th ult. 

Traffic of all sorts is now fully in flow over the bridge, but 
there still remains the erection of overhead wiring for the 
electric trams to complete the bridge in all respects. The 
views we are enabled to give will convey a general idea of the 
appearance of the structure which has been raised in’ place 
of the bridge, which was one of Telford’s masterpieces, and 
is, in fact, in its essential features of design and construction, 
the old bridge re-constructed. Jamaica-street or Glasgow 
Bridge was erected from the designs of Telford in 1883-36, to 
replace a bridge on the same site built by Wm. Mylne ini 
1772, and was not only one of the most important of that 
great engineer’s creations, but was specially associated with 
his name from the fact that it was the last piece of work he 
accomplished before his death, which took place in 1834. : 

Sixty years was a short life for such a structure, but 








The width of bridge is 16ft. 2in. between centre of trusses, 


Telford had little idea of the enterprise of the Clyde trustees, 
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When he designed the bridge it was almost possible to wade 
across the Clyde at the Broomielaw at very low water, and 
when he put in his foundations about 9ft. below low water, 
on a timber platform supported on piles, he no doubt thought 
that he was quite safe for at least one hundred years, if not 
for all time. The operations of the Clyde Trustees during 
the last thirty years have, however, changed all this, and for 
many years the foundations of the piers were practically 
condemned, and had to be protected with mounds of rubble 
and concrete, which formed an insecure protection at the 
best, and seriously impeded the navigation of the upper 
reaches of the river. Although not much subsidence could 
be observed in the structure of the bridge, the arches were 
seriously rent, and it became quite apparent some years ago 
that Telford’s bridge was doomed. 

As early as 1886 the condition of the bridge was taken into 
serious consideration, and having obtained £30,000 from the 
Caledonian Railway for the purpose, it was resolved by the 
Corporation to widen and strengthen Telford’s masterpiece. 
When, however, the estimates came to hand, it was found 
that the sum required was so much in excess of all calcu- 
lations that the proposal was reluctantly abandoned. The 
next proposal was a grand one, being no less than a removal 
of Telford’s bridge to another site, and to re-erect in its 
place one of solid granite 120ft. wide. An Act of Parliament 
even was obtained in 1892 te carry out this scheme, but again, 
when the estimates came to hand, the expense was so great— 
viz., about £240,000—that it made the Council pause. Thisled 
toare-consideration of the whole matter, and eventually, in 1894 
session of Parliament, the Corporation abandoned the pre- 
vious design and obtained a fresh Act for a seven-span bridge 
identical with the Telford Bridge, but with deeper founda- 
tions, and with a clear width of 80ft. between the parapets, 
instead of 58ft., as formerly. 

Public interest was keenly exercised on the question of the 
disposal of the Telford structure on another site, and this 
led to the inquiry whether it could not be utilised in the 
making of a stronger and wider bridge on the same site. 
This idea occurred to several minds concurrently, and Mr. 
Mason, of Messrs. Morrison and Mason, contractors, a former 
member of the Corporation, had plans and specifications pre- 
pared at his own expense, embodying the idea, and providing 
for a bridge of 80ft. in width, the cost of which he estimated 
at £80,000. 

The plan was submitted to Messrs. Blyth and Westland, 
C.E., Edinburgh, whe on generally approving of it, received 
instructions to prepare the working drawings for a seven-span 
bridge, 80ft. wide between the parapets, adhering to Telford’s 
design, so that the granite facework, spandrils, and parapets 
might be utilised in the new bridge. Tenders were thereupon 
obtained from six separate firms of contractors, whose offers 
eventually were found to range from about £114,000 to 
£78,000. Messrs. Morrison and Mason’s tender amounted to 
£81,176 5s., and the Bridge Committee unanimously recom- 
mended the Corporation to accept their offer, the stipulation 


done at the cost of about £13,000, the piers being of piles 
strongly bound together, and the spans being formed of 
steel girders, bound with two layers of planking, on which 
the causeway and tramways were laid. This temporary 
bridge is of the same width as the old bridge, and has 
answered its purpose admirably for the past six years. To 
complete our reference to it here, it may be stated that as the 
material used in its construction is in a good state of 
preservation, it is proposed to utilise it in the construction of 


' two other bridges over the Clyde in the east end of Glasgow. 


No serious difficulty is anticipated in transforming it for the 
purpose of the two new bridges, one of which will be an 
ordinary traffic bridge, 50ft. wide, and the other a foot 
bridge, 16ft. wide, the estimated cost of these being £5700 and 
£2400 respectively. 

The work of demolishing and re-constructing Glasgow 
Bridge was begun on June 3rd, 1895, and has since been 
carried on concurrently, until now completion has been satis- 


| factorily accomplished, the old bridge gone, and the enlarged, 


strengthened, and beautified one in its place. The work of 
demolition had not long been under way when it was found 
that the decision to re-construct the bridge had not been 
come to a moment too soon. The foundations were dicr- 
covered to be steadily washing away, notwithstanding the 


/mounds of rubble and concrete which latterly had been 


placed around them for their protection. Further investi- 
gation discovered longitudinal cracks evidently caused by the 
heavy loads passing over the bridge, while here and there 
were fissures showing that the granite facing was gradually 
falling outward. 

As in re-constructing the bridge it was determined there 
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also 15ft. in diameter, sunk to a depth of 30ft. below low 
water. At this part of the Clyde the rock is very far below 
the level of the river, and one caisson was carried down as 
great a depth as 103ft. before it was reached. Fortunately a 
solid foundation was got without the necessity of going down 
in every case to the rock. The caissons were all got into 
position without mishap of any kind, and the contractors 
were especially fortunate in not having the work stopped by 
floods or ice. The bottom cylinder of each caisson was 
formed with a chamber at the bottom about 9ft. in height, in 
which the men had plenty of room to work. This chamber 
was tightly roofed over, and air forced in at a pressure 
sufficient to prevent the ingress of water. The material 
excavated was sent to the surface through a shaft about 3ft. 
in diameter, which remained open until all the work was 
completed, and also formed a means of access for the work- 
men. As the several portions of the caissons were got into 
place they were filled with concrete, the weight of which 
forced the working chamber down into the bed of the river 
as the excavations were removed. About 15,000 cubic yards 
of material were excavated, which occupied nearly three 
years of continuous labour. Sinking operations were kept 
ahead of the building, and when about twenty cylinders 
were sunk at the north end the superstructure was at once 
proceeded with. The advantage of this style of construction 
was that all the departments of work were carried on simul- 
taneously. 

There is a series of four caissons supporting each pier, 


| jack arches springing from each caisson and supporting the 


should be no mistake whatever about the adequacy of the | 


foundations, the most arduous part of the undertaking for 
the contractors and their workmen was in the sinking of these 


at a depth which would guarantee the stability of the bridge | 
| practically a replica of Telford’s structure, the same granite 


against any future operations of the Clyde Trustees. Com- 


| pared with the elaborate and careful way in which, as will 


being that the bridge should be built entirely of British | 


granite. 

Before the actual work could be proceeded with a tempo- 
rary bridge had to be erected to carry the enormous 
traffic which passes over the river at this part. This was 


be seen, these foundations have been laid down, it is interest- 


ing to consider for a moment the method by which Telford | 


attained this object. The whole structure was formed on a 
pile foundation consisting principally of trees in the form in 


which they came from the forest, with the bark only stripped | 


off. These were driven into the bed of the river to a depth of | 
| piers in the old bridge were rather insignificant, and served 


from 12ft. to 14ft., and covered over with thick planking 
between 4ft. and 5ft. below low-water level. On this*platform 
the masonry foundation was built, without any further 
subaqueous support. Telford’s bridge thus practically stood 
on rows of stilts, an arrangement which seems primitive in 
the extreme compared with the character of the foundation 
adopted by the builders of the new bridge. To avoid all 
possibility of the foundations being undermined through the 
constantly varying depth of water, and the shifting of the bed 
of the river on account of the scour and of the dredging 
operations necessary to keep the channel navigable, these 
have been carried down in this instance toa greatdepth. To 


solid masonry of the piers, which in turn carry the main 
arches. The abutments and wings are also supported by 
cylinder caissons, those for the abutments being similar to 
those for the piers, but those for the wings being considerably 
smaller, and built of brickwork instead of steel and concrete. 

The bridge as completed is seen to be, as regards elevation, 


facing having, in fact, been used again after having been 
carefully removed and stowed away till required. There is, 
however, some difference as regards the parapets. The old 
parapets, consisting of moulded balusters supporting « 
moulded cope, being of handsome design, and of grey Aber- 
deenshire granite unpolished, have been re-dressed and 
polished before re-erection, The pediments surmounting the 


merely as bases for gas lamps. These have been superseded 
by elaborate moulded and polished granite pediments rising 
considerably above the level of the parapets on the arches. 
No provision has been made on them for lamps, as the whole 
lighting of the bridge is to be carried out by means of a row of 
electric lamps placed along the centre of the bridge, the same 
poles also carrying bracket arms for supporting the trolley 


| wires for electric tramway traction. 


reach a solid base for the six piers and two land abutments, | 


steel cylinders or caissons, 15ft. in diameter, have been used. 
There are thirty-two main caissons, each of which has been 
sunk to a depth of not less than 75ft. below the spring of the 
arches. In addition there are in each abutment five caissons, 


The new bridge is 80ft. wide between the parapets, and of 
practically the same gradient as before. The footpaths on 
either side are 15ft. wide, and the carriage-way 50ft. A 
double line of tramway occupies the centre, and there is on 
each side ample room for a double line of ordinary street 
traffic between the tramway rails and the kerb. Provision 
has been made on the bridge for a large number of pipes, in- 
cluding two 27in. water pipes, two 24in. gas pipes, and a 





as 





June 2, 1899 


THE ENGINEER 


541 








NEW GLASGOW BRIDGE 


MESSRS, MORR’SON AND MASON, GLASGOW, CONTRACTORS 








whole array of smaller pipes connected with the hydraulic 
pressure, electric lighting, electric traction, telegraphs, and 
telephones. Owing to some alterations on the original plans 
having been found necessary, the cost of the bridge, which 
was estimated at £81,000, will eventually be found to have 
cost little short of £100,000. 








DOCKYARD NOTES. 


Tue return of the Channel Fleet serves a variety of pur- 
poses, and a not unimportant one is that one usually gets to 
learn a little truth about “facts.” Thus, we learn on 
excellent authority—not, by the way, from the ship herself, 
where esprit de corps might cloud the truth, but from other 
ships in the squadron—that all the reports about the Niobe 
are practically moonshine. This ship has done very well, 
and she and the Diadem ran all the way home at nineteen 
knots, which, we feel sure, is more than any two foreign 
cruisers could do. 


THE Hannibal battleship got home at an average speed of 
16°5 knots—again an exceedingly good result. The long- 
distance average of this class used to be fifteen knots. The 


later ships were always faster than the earlier, but in every | 


case the Majestics are now making better speeds, and doing | 


80 more easily than when they were first commissioned. 


congratulate ourselves upon its spelling good machinery too. 
In the battleships of our present Channel Fleet breakdowns 
are practically unknown. 





Mr. ALLAN, M.P., and his friends, who carry on the anti- 
water tube boiler crusade, have been heard of comparatively 


| mand does not, for instance, 


“Shaking-down” may account for some of this, but the | ®f@ concerned than with battleships. 


little of late. Wedo not know of their having made many 
converts; but there is little doubt that, though from a 
different standpoint, there is a fair number of executive 
officers R.N. not altogether out of line with them so far as the 
Belleville is concerned. Regarded from the purely tactical 
standpoint, the Belleville is considered as not an unqualified 
success. Tactically its pro is that steam can be got up in 
about two hours. Its cons are:—(1) A tremendous amount 
of smoke; and (2) tremendous capacity to ‘eat coal.” As 
regards this last, it must be borne in mind that none of the 
‘“‘ Bellevilled” cruisers under observation are fitted with 
economisers. The smoke question must have driven many 
engineer officers nearly frantic, in view of the fact that 
“‘your attention is directed to the smoke issuing from your 
funnels ”’ is a signal as well known in the Channel Fleet as 
the historical “‘ England expects every man to do his duty.” 
Indeed, there is a saying in that fleet that if we go to 
war during Admiral Rawson’s reign, he will hoist a new 
edition of that signal with something about smoky 
funnels in it. 





THERE is, of course, not the slightest doubt that smoke, 
or the absence of it, has a high strategical importance; in- 
deed, it is almost impossible to fix the limit to the effect on 
events of a smoke pillar on the horizon. And it is also 
evident that it is relatively more important where cruisers 


battleships would probably have won the easiest of victories 
at the Yalu. 





OF course, all water-tube boilers do not smoke—the Nor- 








the water-tube boiler, particularly in its earlier forms, is a 
coal-eating smoke producer. If the Belleville smokes, so do 
several others, and it is scarcely fair to attack the Belleville 
on those grounds. We have written before of the absence 
of proper tests of other boilers. Nominally, of course, 
there have been trials, but, as we have before observed, they 
have been in certain cases very nominal indeed. 





One of the objections raised against the Jane Naval War 
Game has been that the percentage of hits is so abnormally 
high that tactics probably feasible in war are impossible in 
the game. Various devices have been tried to reduce 
accuracy in hitting, including that of assuming half the 
guns to miss in any case, but this is open to certain objec- 
tions obvious enough in practice. Evolution has, however, 
come along with an absurdly simple remedy, the hits by 
which are very near the percentage of what might be ex- 
pected with moderate gunnery in action. The firer takes his 


| aim in the usual way, but at the moment of striking the 


With these last it may | 
| be important enough. But for the smoke clouds that gave | 


entire ccanplaments are changed so frequently that we may | warning to the Chinamen, the Japanese vessels acting as 
’ ’ 


“target? is covered with a blank sheet of paper. This 
interferes nothing with that “discriminating fire” of which 
Captain Orde Browne is the most able exponent, while the 
resulting greater probability of a miss amplifies the pro- 
blem of what to load with. In other words, the having to 
think of what will happen if you hit some other part than 
that aimed at gets a truer and much more realistic per- 
spective. baz! 








Tue Admiralty have accepted the tender of the London 
and Glasgow Engineering and Shipbuilding Company, Limited, for 
the building of a new first-class cruiser to be named the Monmouth. 
The Admiralty have also accepted the tender of the Fairfield Ship- 


| building and Engineering Company, Limited, for the building of a 


Speaking generally, however, | 


first-class cruiser to be named the Bedford. 
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RAILWAY MATTERS. 


A pespatcH from Bulawayo states that the first sod of 
the railway extension was turned on the 30th ult, A large crowd 
was present, and great enthusiasm was displayed, 


AN aapeetien. is to be made by the British Electric 
Traction Company for a light railway at Aberdare, It is to extend 
from Mill- street through the town of Aberdare to Cap Coch, 
Mountain Ash, 


THE —_ railway for Gower, confirmed by the Board 
of Trade, has just been authorised. It is to be constructed on a 
gauge of 4ft. Sin., and is divided into sections of one and two. 
The first is 10 miles 7 furlongs 5 chains ; second, 1 mile 7 furlongs. 


Ir is officially stated that Mr. William Forbes, assistant 
— manager of the South-Eastern and Chatham and Dover 

anaging Committee, has been apointed general manager of the 
Brighton Railway. Mr. W. Forbes will take up his new duties 
on the retirement of Mr. J. F. S. Gooday, who has recently been 
appointed general manager of the Great Eastern Railway. 


Tur Municipal Council of Moscow have decided to ex- 
tend their tramways, and to replace all their present ones with an 
electric system. When the sch is pleted there will be 
eighty-three miles of electric tramway in the town. In general the 
overhead system will be employed, but on some sections accumu- 
lators or surface contacts are im In the centre of the town 
the cars will run with a three-minutes’ headway, and they will be 
electrically heated and lighted. Four years is allowed for the 
execution of the work, and the estimated cost is two and a-half to 
three millions of pounds. 


Mr. J. H. Srarrorp having retired from the post of 
general manager of the Lancashire and Yorkshire Railway Com- 
pany, the directors have appointed Mr. John A. F. Aspinall as 
general manager. We understand that in making the appoint- 
ment the directors have changed the arr ts hitherto in 
force, and that the general manager will now take control of all 
the departments on the railway. Mr. C. W. Bayley, who was 
secretary, becomes chief traffic manager—a new title. Mr. J.C. 
Irwin succeeds Mr. C. W. Bayley as secretary, while Mr. H. A. 
Hoy becomes chief mechanical engineer, in succession to Mr, John 
A. F. Aspinall, The appointments date from July Ist next. 


Tue improvement in the earnings of the railways of 
the United States, which commenced in the latter of 1897, 
was continued through 1898, and the gain during the year has 
been very large. Both the cotton tratfic in the South and the 
grain traffic in the West and East increased largely. The trans- 
port of United States troops contributed in the same direction, 
while there was comparative freedom from adverse influences, It 
is estimated that about 3000 miles of new railroad were constructed 
in the United States in 1898, bringing the total up to about 
187,500 miles in operation at the end of the year, and that the 
gross revenues, which had been increased by between 70,000,000 to 
75,000,000 dols. in 1897, were further augmented by about 
90,000,000 dols., or £18,000,000, in 1898. 


Tur first section of the Sierra Leone Railway was 
opened on May Ist. It is thirty-two miles in length, and reaches 
to Songo Town, but twenty-five miles more are under construction 
to Rotofunk, and a survey has been completed for an additional 
thirty-one miles past Moyamba, while a fiying survey has also been 
carried to Mattou and Bo, about fifty miles still further, making a 
total length of line contemplated of 138 miles, The section com- 
pleted has necessitated the construction of eleven large steel 
viaducts in the first eighteen miles, besides numerous smaller 
works. The opening of the first portion of the railway was 
celebrated in Sierra Leone as a holiday throughout the colony, the 
occasion being regarded as one of exceptional interest, owing to 
the fact that this line is the first British railway constructed in 
West Africa, 


Tue City and South London Railway was the scene of 
two mishaps on Friday last. It ap from the statement of the 
general r that after a train left Stockwell and had proceeded 
about 120 yards in the tunnel, and was within sight of the starting 
point, the — failed through a wire b on one of the 
armatures, guard communicated with the Stockwell Station 
inspector, who at once took another engine to the train, which was 
then taken to the Elephant and Castle Station, after stopping at 
the intermediate stations. At this latter station a spare engine is 
kept, and this was attached to the disabled engine, but just as a 
start was about to be made the brush-plate of the engine fell on to 
the conductor, causing the installation to burn slightly. This, how- 
ever, was at once extinguished by the driver, and the train was 
taken on to the City, causing a delay of fifteen minutes. 


Tuis—Friday—afternoon the Tees Conservancy Com- 
missioners commence the construction of a new road and railway 
on the north bank of the Tees. The line and road will run from 
Haverton Hill to Stockton, and open up the north bank of the 
river for industrial establishments. Owing to the lack of facilities, 
the land on the north bank of the Tees has not been developed to 
anything like the extent that has been the case on the Yorkshire 
side of the river; in fact, between Stockton and Haverton Hill 
there is not a single industrial establishment. Sir Lowthian 
Bell, Bart., will cut the first sod of the new railway. Afterwards 
Sir Joseph Pease, Bart., M.P., will lay the foundation stone of the 
Commissioners’ new offices at Middlesbrough, and a banquet will 
be given in the Town Hall, Middlesbrough, in the evening, at 
which over four hundred of the chief commercial men on Tees-side 
will be present. 


A cABLEGRAM from the Peking correspondent of the 
Times states that ‘for some time past negotiations have been pro- 
ceeding between the Chinese Government:-and the Russo-Chinese 
Bank for a Joan-of 30,000,000 taels for the extension of the Russian 
Cheng-ting Tai-yuen-fu Railway south through Shan-si to Singan-fu, 
the capital of Shen-si, where it would connect with the greatest 
highway of Central Asia. The Russian Minister, while negotiations 
are proceeding, has notified the Tsung-li-Yamén, in order to block 
the British syndicate, that no concession for a railway from the 
south to join the Tai-yuen-fu section of the Cheng-ting Tai-yuen-fu 
Railway can be granted by China except with the prior consent of 
the Russian Government. In view of the fact that the agent of the 
Peking Syndicate has notified the British Legation that the 
syndicate will, in accordance with Article 17.of their contract, 
construct this railway from the south, the British Government will 
require to set aside the Russian notification.” 


THE proposal to construct, on Mr. Behr’s scheme, a 
high-speed electric railway between Manchester and Liverpool is 
necessarily creating a good deal of interest in the district, and 
the favourable report which has been presented by the Committee 
specially selected to consider the ee ae would seem to bring the 
scheme within the range of possible realisation. The cars on this 
new electric railway are to travel at a — of ninety miles per 
hour, and to cover the distance between Manchester and Liverpool 
in twenty minutes, A well-known Lancashire engineer, who 
is a member of the Committee of Investigation, is said to 
be very favourably impressed by the project. That it was 
— he considered, there could no doubt, and he 
ooked upon it as being really the forerunner of a revolu- 
tion in the methods of locomotive traction. Another Lancashire 
engineer, well versed in modern electrical developments, also 
expressed a similar opinion as to the feasibility of the scheme, 
from an electrical engineer’s point of view, but was doubtful as 
to its prospects asa financial undertaking; whilst as to altogether 
superseding the ordinary locomotive, he did not ider this a 








probability, at any rate except in the very distant future. 








NOTES AND MEMORANDA. 


Tue dimensions of the America Cup defender, Columbia, 
are now said to be as follows:—Length over all, 131ft. 6in.; load 
water-line, 89ft. 6in.; beam, 24ft.; draught, 20ft.; mast, 107ft. 6in.; 

eck to hounds, 77ft.; boom, 109ft. 8in.; gaff, 70ft.; bowsprit, 38ft. ; 
topmast, 64ft.; spinnaker boom, 73ft.; sail area, about 13,800 
square feet, 


Somg time ago we referred in these columns to the 
announcements made in the American Press that the electro- 
plating of the hull of the tug Assistance had proved satisfactory 
and efficient for the prevention of fouling or corrosion, The fact 
is now said to be entirely to the contrary. However the treat- 
ment may have pina | fouling, it resulted in the hull of the 
tug being so badly eaten and corroded that she has been con- 
demned as unseaworthy at New Orleans by the Quarantine Com- 
missioners, who were about to buy her for use there, 


Dr. ALEXANDER GALT, in a communication recently 
before the Royal Society of Edinburgh on the heat of combination 
of pairs of solid metals, mentioned that practically there was no 
heat of combination in copper-silver alloys, but that heat of com- 
bination was found in most of the copper-zine alloys. The maxi- 
mum was obtained when the metals, considered as bivalent 
elements, were in proportions approximating to their chemical 
combining proportions—about rts per cent. copper. With 
diminishing percen of copper, the heat of combination 
gradually diminished, ming zero when there was about 30 per 
cent. of copper. With still smaller proportion of copper, the heat 
of combination became negative. 


Tue president of the forthcoming meeting of the 
British Association at Dover will be Professor Michael Foster ; and 
the presidents of the various sections are :—Mathematical and 
Physical Science, Professor J. H. Po: nting 3 Chemistry, Mr. Horace 
T. Brown ; Geology, Sir Archibald Geikie ; Zoology, Mr. Adam 


Sedgwick ; Geography Sir John Murray ; Economical Science, 
Mr. Henry Higgs; Mechanical Science, Sir William White ; 
Anthropology, Mr. C. H. Read ; Physiology, Mr. J. N. Langley ; 


Botany, Sir George King. There will be an exchange of visits 
between the British Association and the French Association 
oe its annual assembly at Boulogne at the same time, and 
the Belgian Geological Society will visit Dover during the meeting. 


At a meeting of the Society of Arts held last week, Mr. 
Lawrence Hargrave read a paper on ‘‘ Kites and Kite Flying.” 
Dealing with the question of structure, he declared against the use 
of bamboo. Silk was not suitable, for, in kites of large kinds, 
balloon silk was too strong, and a lighter kind would have too much 
elasticity. Silk might be useful for the cover of a kite with about 
200 square feet of lifting surface. The flying of cellular kites was 
a very simple process. So far as soaring was concerned, some of 
them believed that the form of the soaring bird’s wing was such 
that sufficient power was extracted from a volume of air moving in 
a horizontal direction sufficient not only to support the bird, but to 
raise it without expenditure of muscular energy. He had 
to produce quite a — rigid constructions which had on many 
< against the wind, 





BrrorE the Royal Society of Edinburgh a paper was 
read at the last meeting on the ‘‘ Leakage of Electricity from 
Charged Bodies at Moderate Temperatures,” Professor J. C. 
Beattie described in detail rasults of experiments with zinc and 
iron plates coated with various substances. Under any given con- 
dition the rate of leakage of charge from the insulated plate was 
determined (1) at ordinary tem tures ; (2) at temperatures of 
150 deg. to 300 “y 9 Cent. With the plate by itself or covered by 
certain materials there was no change in the rate of leakage as the 
temperature was raised. With certain coatings, however, there 
was greatly increased leakage at the higher temperatures. This 
was the case, for example, when zinc was coated with potassium 
bichromate and iodine ; and when iron was coated with potassium 
permanganate or with potassium acetate, 


On the farm of the Agricultural College at Uckfield, 
Sussex, a demonstration was given in the destruction of charlock 
by ‘praying. Solutions of sulphate of copper and sulphate of iron 
had been used as the destroying . oe some days previously on 

lots of oats. The distribution of the solution had 5 ve effected 

y Strawson’s apparatus, and it was noticed that a 2 per cent. 
solution of sulphate of = Ib, to ten gallons of water—was 
as effective in killing the charlock as a 74 per cent. solution of sul- 
phate of iron, and that the former did not injure the corn, whereas 
the latter tinged the oat blade to a slight extent. Only a few 
small plants of charlock that had been covered by large plants 
had escaped destruction. For killing the weed in oats din. high, 
50 gallons _ acre of a 2 per cent. solution of sulphate of copper 
were found sufficient. Smaller quantities, or stronger or weaker 
solutions, were less satisfactory ; but for a second spraying it is 
supposed that a 1 per cent. solution will suffice, 


Aw interesting paper has been contributed to the 
‘‘Transactions” of the Chemical Society by Mr. W. Ackroyd, 
F.LC., on some investigations carried out by him on moorland 
waters. Some of the author’s observations would ee to throw 
light on the varying action of such water on lead. He has found 
that mere altitude of gathering grounds is not sufficient to account 
for some of the striking differences-observed in these waters.. One 
of the worst waters with which he has had to deal is a high-level 
one, the reservoir being 1300ft. above sea level, and better waters 
have been had from reservoirs 860ft, to 1020ft. high. On investi- 
gation, however, it appeared that some of the latter have gather- 

grounds rising to a higher level than in the former case. The 
high ” and ‘‘ low-level” distinction has therefore seemed to him 
of little or no value, and he has come to the conclusion that, other 
things being equal, it is rather a question of the average gradient 
of a gathering ground. The reasons for this conclusion are that 
the acidity is due to the peat through which the water passes, 
and that there will be less time for solution or the taking up of 
the acid where the gradient is a high one than when it is a low 
one, Mr, Ackroyd concludes that one is warranted in asserting 
that the organic acidity of moorland waters is due to an acid or 
acids of lower equivalent than that of the humic acids whose 
density has been ascertained up to now, 


Tue subject of the utilisation of the gases from blast 
furnaces is one that is worthy of more attention probably than it 
has hitherto received in this country. Some were recently 
given in U’Eclairage Electrique by Mr. Witz showing the great waste 
of energy which accompanies the loss of blast furnace gas. 
Furnaces of 150 to 200 tons capacity are not rare, there being one 
in America using even 700 tons every 24 hours, in which the 
material for bustion is reduced to three-quarters of a ton 
per ton of iron. A thermic balance-sheet shows that the charge 
of about 92,000 kilos. of coke contains 629 millions of heat units ; 
to this must be added 416 millions which are recovered from 
the re-heaters, making a total of 1045 millions, Those consumed 
by the chemical reactions in the furnace amount to 182 millions ; 
those utilised for re-heating 473 millions; those utilised for the 
production of steam 50 millions, leaving about 340 millions of 
calories, or over half those in the coke, as wasted energy escaping 
with the gases. The portion which develops steam for the engines 
is utilised very uneconomically at the rate of at least 22 cubic 
metres of gas per indicated horse-power hour, which is at the rate of 
only about 3 per cent. efficiency. With the aid of gas engines 
only about 3°5 cubic metres of these gases is required per horse- 
power hour, and at this rate, if the gases now used in the boilers 
are consumed in gas engines instead, the horse-power obtained 
would be 2381, instead of 380, as at present with steam engines, 

















MISCELLANEA. 


Tue work of deepening Buffalo Bay from Hous 
Texas, to Galveston Bay, has been persed | and it is ex -, 
that when Houston is opened to deep dranght shipping it will riya 
New Orleans and Galveston as an exporting point, 


Tue petroleum exports from the United States to the 
Far East this spring show a falling off, the total for the first three 
months of the year showing a decrease of 22,000,000 gallons from 
the shipments for the corresponding period of 1898, which wore 
30,000,000 gallons less than those for the first three months of 1897 
a loss attributed to the competition of the oil fields of Borneo, 

Tue fire authorities of the Paris Exhibition have seryeg 
upon the British Royal Commission an a vg to the Indian Build. 
ing, on the ground that it is unsafe, he British Commissioners 
decline even to discuss the question at this hour, which they say is 
three months too late for any such objection to be raised, fe 
hitch is regarded seriously, as either the construction of the Indian 
Building will have to be altered, or the fire authorities must give 
way. 

TELEGRAPHING Thursday evening, our Midland corre. 
spondent reports :—‘‘ Before Birmingham Exchange closed to-day 
it was announced that the Unmarked Bar Iron Association had 
met and resolved to advance prices 103, per ton. This brings 
common bars up to £7 10s, It was also resolved to charge an 
extra upon cut lengths of 5s. per ton, This last is an entirely new 
departure. The opinion of the trade is to be taken regarding a 
suggestion to discontinue monthly discounts,” 


Tux employment of compressed air in foundries has 
been extended in America to the blackening of moulds, The black. 
ing is laid on the surface in much the same manner as paint is 
ee With properly proportioned nozzles a heavy spray of 
blacking is thrown with considerable force, driving it into the pores 
of the sand, and into the recesses and corners that are almost in- 
accessible by the swab. Further, it can be cos with much 

ter uniformity—a thing every founder will appreciate who 
esires fine-looking castings. The skill to properly handle a swab 
is not here required, 


Tue conclusion of the inquest on the five persons killed 
7 the recent explosion at St. Helene was reached on Tuesday last, 

r. A. Rudge, manager of the works, stated that over 150 tons of 
chlorate exploded as a result of the fire. He had never regarded 
chlorate by itself as an explosive. Asked why so much chlorate 
was stored near the drying, milling, and cooling room, Mr. Rudge 
replied that it had hitherto been considered free from explosive 
effects, In witness’s opinion the explosion was brought about by 
the mixture of caused by the high temperature. (olonel 
Ford and Mr, Richmond expressed the opinion that chlorate should 
be stored some distance from manufacturing plant. The jury 
eventually returned a verdict of ‘‘ Accidental death,” and sug. 
gested that buildings for chlorate plant should be fireproof ; that 
the cooling tanks should be of iron instead of wood ; and that 
chlorate should be stored in quantities limited by Government 
control. 

At a general meeting of King’s College Engineering 
Society, the President in the chair, Mr. W. E. Lester read a paper 
on “Temporary Works and Appliances in Harbour Construction.” 
The author having dealt with the necessity of giving due con- 
sideration and importance to the subject, as affecting the success 
of any work both from an engineer’s and contractor’s point of view, 
commenced with examples and descriptions of the various methods 
of constructing sea walls, either by means of timber a com- 
bined with overhead travelling tries, or by means of Titans ; 
describing respectively how each was adapted for dealing with 
heavy blockwork masonry or large masses of concrete, ing from 
thence on the methods by which they were constructed in the dry, 
namely, by means of dams, He then dealt with the various ways 
of dealing with subaqueous excavations, dwelling largely on the 
different methods and systems of boring and blasting rock under 
water, 


Tue Board of Trade have received information 
through the Foreign-office from her Majesty’s Consul General at 
San Francisco respecting a decision of the United States Circuit 
Court, which has the effect of entirely removing anthracite coal 
from the list of free — on which it was placed in 1870, By 
the United States Tariff Act of July, 1897, a duty of 67 cents per 
ton was imposed on all foreign coal containing less than 92 per 
cent. of fixed carbon, which is stated to be just above the standard 
of Welsh anthracite. An importer at San Francisco who 
received a shipment of coal from Swansea was recently called upon 
by the Collector of Cust to pay duty on it, an ates ee 
under protest, appealed to the Board of General Appraisersin New 
York. The Board sustained the Collector's demand, and their 
decision was in turn upheld by the judge of the Circuit Court, on 
the admission by the appellant that the coal contained less free 
carbon than is required by the law. 


Accorp1nG to the Paris correspondent of the Standard, 
no sign of a breakdown in the great strike which has occurred 
among the employés at the Creusot works is imminent. Ten 
thousand men are said to be idle, and demand an increase of 5d. a 
day in their wages and certain other ameliorations, The town is 
re to be in an excited condition, the works being occupied 
by troops, whilst the streets are guarded by the ery ig who 
have already had collisions with the strikers. Should the strike 
continue for any length of time, one of its effects will be to delay 
the work on the buildings in course of construction for the 1900 
Exhibition, All the iron work for the enormous palaces to be built 
on the Champ de Mars and the Invalides is being manufactured 
at Creusot, and if the deliveries are stopped the work on the 
Exhibition buildings, which is already none too forward, will also 
have to be suspended. The men employed in the railway section 
of the Cruesot works have expressed their intention of joining their 
confréres, thus making the strike a generai one, 


Ar the annual general meeting of the Institution of 
Electrical Engineers on Thursday, May 25th, the announcement 
was made that the premiums. for papers read during the session 
1898-99 had been awarded by the Council as below:—The Institu- 
tion Premium, value £25 to Mr. P. V. McMahon, member, for his 
paper on “ Electric Locomotives in Practice, and Tractive Resis- 
tance in Tunnels, and Notes on Locomotive Design.” The Paris 
Electrical Exhibition Premium, value raised to , to Mr. W. 
Duddell and Mr. E. W. Marchant, associates, for their Peper, 
‘‘Experiments on Alternate-current Arcs by aid of Oscillographs. 
Two Fahie Premiums, none having been awarded in 1898, of £10 
each, one to Professor 0. Lodge, F.R.S., member, and one to Mr. 
G. Marconi, member, for their sp entitled respectively ‘‘ 1m- 
provements in Magnetic Space Telegraphy ” and ‘‘ Wireless Tele- 
a ool Two Extra Premiums of £10 each, one to Mrs, Ayrton 
for her paper on “‘ The Hissing of the Electric Arc,” the other to 
Mr. J, Elton Young, member, for his paper on ‘‘ Capacity Measure- 
ments of Long Submarine Cables.” The Senior Students’ Premium 
value £10, to Mr. W. G. Royal-Dawson, student, for his paper on 
“ Alternating Currents of Very _ Frequency.” The second 
Students’ Premium, increased in value to £10, to Messrs. M. R. 
Gardner and W. P. Howgrave Graham for their paper on ‘‘The 
a taay yay | of Alternators.” The third Students’ Premium, 
value £5, r. Leonard Wilson, student, for his paper on ‘‘ The 
Effect of Governors on the Parallel Running of Alternators. 
Extra Students’ Premium, value £4, to Mr. L, R. Morshead for his 
paper on “‘Enclosed Arc Lamps,” and an extra Students’ Premium, 
value £3, to Mr. H. M. Dowset, student, for his paper on “ Elec- 
tricity Meters.” The Salomons Scholarship for 1899-1900, value 
£50, was awarded to Mr. H. J. Thomson, a student of the Central 
Technical College. The premiums and scholarship cheque will be 
presented at the first meeting of next session in November. 
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pOREIGN AGENTS FOR SALE OF THE ENGINEER, 


[A.—GEROLD AND Co., Vienna. 
F, A. Brockxnaus, 7, Kumpfgasse, Vienna I. 

_Kevty anp Watsu, Limirep, Shanghai and Hong Kong. 
_BoyvEAU AND CHEVILLET, Rue de la Banque, Paris. 
—AsHER AND Co., 5, Unter den Linden, Berlin. 

A. TWEITMEYER, Leipzic. 

F. A. Brocxnavs, Leipzic. 
J. ComBripax AND Co., Esplanade-road, and Railway Book- 
stalls, Bombay. 
|TALY.—LOESCHER AND Co., 307, Corso, Rome. 

Bocca Ferxs, Turin. 
JAPAN.—KELLY anp Watsu, Limitep, Yokohama, 
Z. P. Manuva AND Co., 14, Nihonbashi Tori Sanch 

usstA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

8 AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 

: R. A. THomPson AND Co., 33, Loop-street, Capetown. 

J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—GoRDON anp Gortcu, Queen - street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 

R. A. THOMPSON AND Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
TURNER AND HENDERSON, Hunt-street, Sydney. 
ygw ZEALAND.—Urton anp Co., Auckland. 
: Craia, J. W., Napier. 
QANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Surscriprion News Co., Chicago. 
sPRAITS SETTLEMENTS.—Kexwiy anp Watsn, Liurrap, Singapore. 
(EYLON.—W1JAYARTNA AND Co., Colombo. 
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HINA. 


PRANCE. 
GERMANY. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
eeties com te telten of communications which do not comply with these 


*,* All letters intended for insertion in Tus Encuvger, or containing 
questions, should be ip yt pepe Pe yo iter, 
not necessarily gf mgs poe but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot wndertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES, 


R. M. 8.—No; it is meg or ayn to fit steamships with any form of brake 
more powerful than their own screws reversed. 

J.C.—What do you expect us to do in the matter? Do you really 
suppose that we can proclaim to the world that you have been non- 
suited wrongfully in a patent case, and that, consequently, the whole 
patent law of Great Britain is iniquitous ? 

E. K. (Nuneaton).—From later information we are enabled to refer you 
to three books on the construction of steel build :—Birkmire's 
“High Office Buildings,” Birkmire’s ‘‘ Steel Skeleton Construction,” 
and Freitag’s ‘‘ Architectural Engineering.” 

H. J. A. (Peterborough).—In our issue for November 2nd, 1894, is a 
paragraph stating that twenty-seven boilers exploded simultaneously 
at the cov f Clay Colliery in Pennsylvania. On February 8th, 1895, 
we published a detailed report of this explosion. Is this the explosion 
to which you refer ? 


INQUIRIES, 


DEVERILL'S PATENT STEAM GAUGES. 
Sir,—We shall feel obliged if any of your correspondents will send us 
the name and address of makers of Deverill’s patent steam gauges. 
Lincoln, May 81st. GavucE. 








SUBSCRIPTIONS. 


mvgER can be had, by order, from any newsagent in town 
ee at the various Be Rm stations ; or it can, if ferred, 
supplied direct from the office on the following (paid 
advance) :-— 
Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. £1 9. Od. 

f credit occur, an extra charge of two and sixpence per annum 
el be made. THe Enoinxer is registered for transmission abroad. 
Acomplete set of Taz Enorvger can be had on application. 

In q' of the reduction of on newspa) to one uniform 
rate for any destination outside the United Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Fore’ Subscribers paying in advance at these rates will 
receive Tok ENornger weekly and free. Subscriptions sent by 
Post-office Order must be le payable to Tug Encinggr, and accom- 
panied by letter of advice to the Publisher. 


Tax Pargr Coprgs— 


or 
be 
in 





Half-yearly.. .. « = = = + . £018. Od. 

Yearly .. co ce - «o . &1 16s. Od. 
Taick Paper Copigs— 

Half-yearly .. .. «2 cc cc a co ec £1 Os. 8d. 

Yearly .. oe os 48 Op OL 


(The difference to cover extra postage. 
ADVERTISEMENTS. 
‘7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 


an advertisement measures an inch or more, the charge is 10s. per inch. 
try must be accompanied by 


Prices for Dis: Advertisements in “ ordinary " and “ special” a 
prmatel  g ringene - 
Advertisements cannot be inserted anless delivered before 
Siz o'clock on Thursday evening; end, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
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THE ATBARA BRIDGE. 


Our United States correspondent has obtained for us 
drawings of the Atbara Bridge. These we publish this 
week as a supplement. They possess a very special 
interest ; our readers have scarcely forgotten the excite- 
ment which followed the announcement that British 
bridge builders had been unable or unwilling to comply 
with the demand of the Egyptian Government for a 
bridge over the Atbara River, and that in consequence 
American i og had been asked to supply a suitable 
structure, which they have undertaken to do within 
even a shorter time than that for which the purchasers 
stipulated. The whole brief history of the transaction 
has been fully recorded in our pages, and need not be 
reproduced here. So far we have been unable to obtain 
any trustworthy information concerning the details of the 
construction of the bridge submitted for tender to bridge 
builders in this country. All that is said isthatit was ofthe 
riveted lattice type, which cannot be erected without false 
work or scaffolding, unless adequate provision can be made 
for launching, which, after all, is a difficult and anexpensive 
operation. On quiet rivers itis possible to pontoon spans 
to the site of the bridge and then lift them into place, as 
was done on a great scale long ago with the Britannia 
tubular bridge on the Chester and Holyhead Railway ; or 
on a small scale, the other day, when, as described in our 
columns, the girders for the temporary bridge at Vauxhall 
were pontooned into place. Nothing of this kind was 
possible on the Atbara; and there is reason to believe that 
the designer of the Atbara Bridge did not at first con- 
template launching, and took it for granted that scaffold- 
ing would be used. The American contracting firm have, 
it will be seen, solved the problem in a very simple 
and straightforward way. They use neither false 
work, nor pontoons, nor will the girders be launched. 
This is rendered possible by substituting the well 
known American pin girder for the riveted girder. A 
length of girder will be erected on the shore to carry the 
light travelling cranes which we illustrate, and with these 
the girder will be built up bay after bay, the shore portion 
being weighted as required, until the first span has been 
crossed. A repetition of the process is all that is neces- 
sary. To this method of “ flying” a river the pin girder 
is admirably suited; indeed, nothing better can be 
imagined. % this country the pin girder is not liked, 
and, in point of fact, itis by no means so rigid astructure 
as the riveted girder, and under continuous heavy traffic 
it has given trouble, the eyes at once stretching and 
cutting into the pins, so that a very undesirable slack- 
ness, and some amount of deflection, has taken place. 


3 | But we see no reason to doubt that the pin girder will 


answer every purpose over the Atbara, where traffic will 
be light, and give complete satisfaction. 

Even at the risk of being considered ungracious or 
troublesome, we cannot resist asking the question, Why 
a pin bridge was not suggested in the first instance to 
English builders? They could have carried out the work 
just as well as any American builder. The history of the 
design of this bridge has yet to be written. It is stated, 


girders, and the- erection of the 





however, that it was prepared by Royal Engineers, who 
have, of course, no special experience in steel bridge work 
for railways, and that they contented themselves with 
making drawings of ordinary riveted lattice girders, and 
left it to the contractors to settle how they would put them 
up. Contractors can do a great deal, and do do a great 
deal, but the line must be drawn somewhere, and they 
cannot undertake to accomplish with one design what can 
only be effected with another. If the designers of the 
Atbara Bridge had been in touch with bridge builders, 
they would not have made a mistake which has resulted 
in casting a slight on British manufacturers, and the 
expenditure of some money in the United States, which 
reasonable prevision on the part of those responsible for 
the railway would have turned into British pockets. 

It is not a little suggestive that the Gordian knot 
has in this case been cut by a firm of bridge builders. 
So far as the facts are known the Pencoyd Ironworks were 
given an absolutely free hand. There was the river, there 
were the piers, there was the open country for them. 
The spans and loads were stated, that was all. We have 
not the least doubt that the result will be quite satisfac- 
tory, and we venture to suggest that, the ice having 
been broken, it would be well that the same system 
was adopted in this country. The construction 
of a bridge may be divided into three parts, namely, 
the making of the materials, the formation of the 
entire structure. : 
A little thought will show. how these three act 
and react on each other, and that it is possible for one 
who perfectly understands all three so to work that he: 
can erect in less time, and.at a lower price, a far better. 
bridge than can be had from the independent labours of 
the steel maker, the bridge designer, and the bridge: 
builder, each acting without much consideration for the 
other. To make what we mean plain, let us suppose that 
a civil engineer designs a bridge which shall be composed 
of sections not commonly rolled by the steel maker, and 
that the specification not only stipulates that the steel 
shall behave in a particular way under test, but that it 
shall have definite chemical proportions. If the engineer 
really understood his business, he would know that there 
are certain sections which can be readily obtained in 
the open market, and he would utilise this informa- 
tion in preparing his designs. Again, he would not 
require to be told that the same physical pro- 
perties in steel can be obtained with varying chemi- 
cal constituents, and that so long as he got bars 
and plates and rivets which satisfied the conditions of 
test, it was a matter of entire indifference to him and 
to the bridge how the result was obtained. This would 
again throw the market open to him, and he could buy 
his steel on far better terms than would be possible were 
he forced into the hands of two, or perhaps only one 
firm, who could comply with the conditions of the 
specification not only as regards strength and ductility, 
but chemical composition as well. Then, as to the 
general features of a bridge. They may be such that 
either the maximum or minimum of trouble and expense 
will be incurred by the contractor in erecting it. Only 
too often we find that the engineer does not think 
about this at all, and the result is, of course, delay and 
expense. 

The present day is one of specialisation, and it is very 
easy to see that a firm whose whole time is spent in 
making and erecting bridges is far more likely to turn out 
work cheaply and expeditiously than a civil engineer who 
has a thousand-and-one other things to attend to besides 
designing bridges. The builder and the steel maker will 
work into each other’s hands, and the maker being also 
the erector, will take very good care to suit his design to 
the ruling conditions. In fact, if the engineer does more 
than specify the loads, the loads per-square inch of 
material, and the general features of the bridge, he should 
go a great deal further, and put himself in intimate 
relation with the steel maker and the bridge builder. 
The finished structure is the work, as we have shown, 
of three different men, or sets of men, and unless 
they work together, there must be waste of time, 
energy,-and money. The complaint reaches us 
on all hands that the engineer does not know 
or care what the steel maker or the builder think or 
wish, and that it is only under exceptional conditions 
that they all play into each other’s hands. In the 
United States there can be no doubt that a better system 
is adopted. The bridge-building firms have fully mastered 
the whole subject. They have carefully-drawn specifica- 
tions, to which they. guarantee that they will work. 
These specifications stipulate: nothing that does not 
facilitate the work of the steel maker, the bridge builder, 
and the erection of. the structures. : It has been said that 
bridges are built by the mile’in:!the States and cut off 
by the yard as wanted. This is not strictly true ; but it 
is true that a great deal of work is done ready cut-and- 
dried in the offices of the best firms, and that they are 
always in a position to submit designs for any bridge, 
carefully prepared to reduce the expenditure of time and 
money toa minimum. The case of the Atbara will go 
far to drive home the knowledge of this fact. We trust 
that the lesson conveyed will do much to. place the 
relations of the civil engineer, the steel maker, and the 
bridge builder on a better footing than they have recently 
occupied. 


ELECTRIC LIGHTING MACHINERY. 


Ir ever the history of the electric lighting installations 
of Great Britain should be written, it would be found to 
contain many startling chapters, and not a few surpris- 
ing statements of fact. Unfortunately there are reasons 
why it should not be prepared; records of failure and 
mishap and mental distress are not usually kept and 
given to the world for the mere love of the thing. Most 
engineers hold that the sooner a bad breakdown is for- 
gotten the better; and there is a great deal of human 
nature in the old proverb, ‘‘ Least said soonest mended.”’ 
Nevertheless, those who are behind the scenes cannot 
fail to see that failures bring far more instruction than 
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successes. It is to be regretted that the story of the 
installations is not forthcoming, and that engineers and 
electricians have chosen—or been compelled—each to 
fight for his own hand, and get into and out of trouble 
as he best can without much assistance from others. 

In the beginning failure resulted from all-round ignor- 
ance; afterwards it was brought about by too much 
knowledge of not quite the right kind. The mathemati- 
cian and the man of science got hold of electricity ; they 
experimented, and they reasoned, and they taught, and 
on the whole they did invaluable work. But there was 
one thing lacking, and it is lacking still. The art of 
reducing recondite theory to practice successfully has 
always been one of superhuman difficulty, and of nothing 
is this more true than of electricity. That which holds 
good of laboratory experiments does not necessarily hold 
good of the practical working of machinery on a great 
scale, and multitudes of examples of this have gradually 
become available as the years have rolled by. Thus, 
for example, the air space which an electric spark will 
jump across has been defined with much accuracy, and 
high tension dynamos have been designed according with 
what was believed to be a large margin of safety—the 
result, sooner or later—generally sooner—being the con- 
flagration of the combustible portions of the dynamo. 
Again, insulating materials which have satisfied every 
requirement of the laboratory have been found entirely 
useless when they came to be employed. by the pound 
instead of by the ounce. Nothing seems to be more 
difficult than, on the one hand, to make a good contact, 
and, on the other, to prevent electricity leaking away. 
Besides all these things, and things like them, we have 
the uncertainties to be sprung on us. A cable has been 
carrying current for months in the most admirable way, 
and without any ostensible reason, or indeed any ascer- 
tainable cause, the current suddenly punches a hole in 
the insulation and escapes to earth ; or a dynamo which 
has given peace to the engineers in charge for years 
wrecks itself in a moment, and leaves no explanation of 
the cause of its destruction behind it. In one word, the 
——— of the engineer in charge of an electric 
light station is always the same. That which ought 
not to happen is just that which occurs. Certain 
failures have been brought about by absolute want 
of information; others have resulted from misplaced 
confidence, as when one is assured that a particular 
thickness of vulcanite will withstand 20,000 volts, and 
it turns out that it will not stand 5000 volts. But a con- 
siderable proportion of the troubles of the electrical 
engineer has been brought about by his own mistakes. 
They have very little to do with electricity. They take 
their rise in want of appreciation of the nature of the 
work to be done, and of the conditions under which it is 
done. The engineer saw that the dynamo was an in- 
tensely scientific machine. He found himself in the 
position of the suburban family which, being presented 
with a blue teapot, resolved, as Mr. Punch told his readers, 
tolive up toit. The ordinary steam engine was not worthy 
of the dynamo. There must be something superlatively 
good. At first sight this view was quite justifiable; for 
the dynamo is, mechanically speaking, a very perfect bit 
of mechanism. It has no working parts worth mention- 
ing to get out of order. It is nearly as simple as a 
grindstone. The engine has only to turn it steadily 
round and it will do the rest. Here we have presented 
a splendid opportunity for using an engine with all sorts 
of refinements and elegancies of valve gear, with high 
expansion, and all the rest of the things dear to the 
hearts of the advanced school of steam engineers. Un- 
fortunately, valve gear of the kind means joints and links 
and complications. It was very easily said that a joint 
more or less made no difference. The engineers in charge 
very soon discovered the contrary. It was taken for 
granted that engine loads would be fairly steady and 
constant. It was soon ascertained that, far from this 
being true, no engines in the world are so subject to 
variations in the power to be got from them. Engines 
intended for a normal load of 1000 indicated horse- 
power may be worked down to 250 indicated horse-power, 
or up to 1500. indicated horse-power. It is a lesson 
never to be forgotten to see a large electric light 
station, already overloaded, staggering under the burden 
imposed by a three days’ and three nights’ fog, or the 
peak of the load during the height of the London season. 
At such times boilers which may do fairly well when 
not driven within an inch of their lives, are apt to send 
dirty steam into the engines; and broken piston rings, 
scored cylinders, smashed valves, tell their own tale. 
The first egsential to the successful running of an electric 
light instaffation is that it should never run to supply all 
the current’promised to consumers. A stoppage of even 
one minute when some 20,000 or 30,000 lights perhaps 
are all suddenly extinguished, is a very serious matter. 
The public complain strongly of even a blink in their 
lights once or twice in an evening. There are three ways 
in which current may be cut off—first, by the failure of a 
cable; secondly, by the failure of a dynamo; and lastly, 
by the breakdown of the engine or boilers. Obviously, so 
far as the engine is concerned, it seems that it cannot be 
too simple. Every fresh part added to it supplies 
another centre of danger. We have seen an engine 
disabled for an hour by the breaking of a small pin in a 
trip valve gear, which break was brought about by the 
lack of a few drops of oil. It is, no doubt, commend- 
able to try and save coal; but much trouble has resulted 
from the introduction of appliances which after all would 
only have reduced coal bills by a mere trifle. 

Taken as a whole, the dynamo has given less trouble 
than any other section of an electric light installation. 
It is questionable whether the cables or the engines 
have done most to shorten the life of the engineer. In 
London, at all events, the condenser has performed its 
full share to turn his hair grey. Of all these troubles the 
world at large hears very little. In all large installations 
the rlant is duplicated, and even triplicated, in part at 
least; but we have known three-fourths of the plant disabled, 
and yet the lights were kept going. Such events are 








peculiarly trying to all concerned. As we have said, the 
story of the inner life of electric light installations 
would prove most useful and interesting reading, but we 
fear that no one will write it. In a general way, for 
example, it is known that much trouble has been ex- 
perienced in the metropolis from bad water. Various 
ways of improving it have been tried at different 
stations. A publication of the precise nature of the 
difficulties to be overcome, and of the means taken 
to get over them, with the results, would be ex- 
tremely useful, but nothing of the kind is available. 
Again, there is a wide diversity of practice in the matter 
of boilers. Why do some engineers prefer one type, 
others a different type ? 

Finally, we may say that much of the trouble and 
worry that have been recently encountered is due to the 
fact that the demand for current has outrun the legiti- 
mate capacity of the plant. The number of lamps to be 
lighted has augumented out of all proportion to the 
power of the machinery to generate electricity. Engines 
intended to be kept as a stand-by have been run nightly ; 
boilers which should be laid by for cleaning have been 
kept constantly under steam. Additions are being made 
to power, generating stations being multiplied or en- 
larged; but the work takes time, and there is reason to 
fear that plant which was greatly overloaded last winter, 
will have to carry a yet heavier Hes during the winter 
of 1899. The circumstance that it is next to impossible 
to get delivery of engines, boilers, or dynamos, makes the 
situation extremely trying. 


STEEL TRUSTS AND PRICES. 


Exact and authoritative details as to the composition 
and scope of the great Trust which has been formed in the 
United States are still to seek, and in their place we are 
treated to a plentiful crop of assertions of more or less 
dubious value. According to one report, the company 
is to have a capital of 625,000,000 dollars, and includes 
all properties of the Carnegie Company, the H. B. Frick 
Coal and Coke Company, and much other coal, iron, gas, 
and ore property, in addition to steamship lines. Another 
statement—given this time by the gentleman responsible 
for the New York stock market article of the Times 
—was that subscribers at 106 will get one preferred 
and one common share. Right on the heels of this 
came a denial by Mr. Frick that public subscriptions 
have been or will be asked, and an assertion that 
“no definite plans have yet been decided upon, 
financial or otherwise.” Directly, we are not concerned 
with the financial side of this undertaking, but the 
capitalisation, the allotments, Mr. Carnegie’s purchase 
price, and so forth, are of interest as bearing upon the 
magnitude of the undertaking, and the business outlook. 
The latest cables, it will be seen, say nothing of the 
Federal Steel, National Steel, Tin-plate, and other com- 
panies which were before named, and whose inclusion 
could alone—if anything could—justify the prodigious 
sum of capital spoken of. It is desirable, therefore, to 
await developments before dogmatising further. 

But the more explicit and full statements which have 
been brought by the mail seem to indicate that while 
Mr. Frick was not inaccurate as to the letter of his 
admissions, the accepted implication is erroneous—a 
form of smartness to which we have been treated by 
other American trust promoters of late. What that 
gentleman authorised the Associated Press to say was 
this :—‘* What was in contemplation, and what is now 
practically consummated, is the amalgamation under 
one corporate organisation of all of the properties and 
interests of the Carnegie Steel Company, Limited, and 
the H. C. Frick Coke Company, and their subsidiary 
and allied organisations. Practically, the only change 
in the situation will be the retirement of Mr. Andrew 
Carnegie from the organisation, he having sold to his 
partners his entire interest.” There are possibilities of 
considerable significance in the pbrase “their subsidiary 
and allied organisations,” and if Mr. Frick includes 
therein the companies in which Mr. Carnegie has recently 
been interested, his statement must be regarded as a 
practical confirmation of the generally believed report 
that a consolidation of the so-called ‘‘ Carnegie Interests,” 
and most of the other concerns mentioned, has been ar- 
ranged. It is known that Mr. Carnegie had a very large 
interest in the Tin-plate and National Steel Companies, and 
the chairman of the American Steel and Wire Company is 
authority for his statement that his corporation is to be 
a party to the big combination. Moreover, Mr. Frick 
has been in conference for several days with representa- 
tives of the Tin-plate, National Steel, Steel and Wire, 
Steel Hoop, and Republic Iron and Steel companies, and 
it is pointed out as strange that a man as busy as he with 
the management of great corporations could have found 
time to devote to such conferences, if the only combination 
at any time contemplated by him was that of the original 
Carnegie properties and interests. Whether the grand con- 
solidation has been carried out or not, it is certain 
that attempts have been made to arrange it, and the 
scheme provided that one group of concerns should make 
steel rails, another structural material, another shipbuild- 
ing work, another army and navy supplies, and so on 
through an extended list. It was foreseen, too, that by 
controlling the raw materials and certain lines of 
transportation, manufactured products could be pro- 
duced so cheaply as to defy competition and secure a 
very large export business to Europe and other markets, 
especially those of the East, towards which American 
manufacturers have been turning longing eyes. It is 
desirable, however, to await further developments before 
dogmatising on the matter of the composition of the 
combine. 

There has been something of a pause in the combina. 
tion movement in the last week or two, but two new steel 
a call for notice while we are on the subject. One 

as been incorporated under the style of the Republic 
Iron and Steel Company, with a capital of 55,000,000 dols., 
and it includes to date thirty-six more or less consider- 
able concerns in various parts of Ohio, Indiana, Iowa, 
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Illinois, and contiguous States. Its headqua: : 
Chicago, and the individuals associated with the Gan a 
interests have the control of it—another argument, if O 
cares to push the matter to its logical termination ‘in 
confirmation of the movement to concentrate the who 
iron and steel industry of the country under one head 
The Republic Company is said to possess sufficient furnacg 
capacity to produce all its own pig iron and sufficient 
mines and ore lands to supply its ore wants. It also h 
enough coal lands to supply the demand for coal of ite 
Southern plants. In Alabama alone the company has 
15,000 acres of good coalland. The products of the com 
pany include bar iron and steel, nuts, bolts, plates, sheets, 
turn buckles. The other company to which we haye 
referred is a fusion of iron, steel, and railroad interestg in 
the Southern States, and comes along with 15,000,000 dols 
of capital—quite a modest sum compared with those t 
which we have become accustomed recently. The syndi. 
cate is headed by the Virginian Iron, Coal, and Coke 
Company, and in addition to ten iron companies jp 
Tennessee, Virginia, and elsewhere, has secured sever] 
thousand acres of mineral and timber lands, and leases of 
ore lands, as well as the control of two railways formerly 
known as the South Atlantic and Ohio, and Bristoj 
Elizabethtown, and North Carolina, which are now known 
as the Virginia and South-Western. 

We may refer here to the raising of prices in the United 
States as a direct result of these recent combination 
moves. The incorporation has been heralded, as we 
have before pointed out, by the usual fine talk about 
economies of management and the like, to work to 
the advantage of the consumers as well as the 
producers. No one has, we should say, accepted these 
philanthropic sentiments too literally; and the hope 
that Americans would recognise that their ultimate best 
interests point that way, appears to have been too much 
to expect. The promoters’ first consideration has been 
for a profit on their incorporations ; the second has b2en 
an attempt to run up prices to an extravagant height—a 
line of action which seems certain to spoil the whole 
game, though not, of course, until these gentlemen 
have unloaded on to the credulous public. With the 
artificial level of the price of copper we are only too 
well acquainted. The movement has not stopped there, 
The Jron Age points out that ‘‘on some commodities 
an unreasonable height has already been attained,” and 
it mentions the iron and steel branches as being “ not 
altogether without blame'’—a rather mild style of indict. 
ment, in face of the facts. Wire nails are now quoted at 
2.10 dols., against 1.25 dols. last December; an advance 
of 68 per cent., which is considerably more than the rise in 
copper. Cut nails have advanced since January | st about 
63 per cent. Bar iron at Pittsburgh has advanced about 
58 per cent. Tank steel plates at Philadelphia have 
advanced about 76 per cent. The tin-plate combination 
has raised prices from 2.55 dols. for 100 lb. boxes to 
4.05 dols., or 54 per cent., and sets up the foreign price 
of tin as an excuse, though the tin makes but a small 
fraction of the cost, and has risen since December Ist 
only 40 per cent. The unwisdom of such steps as these 
is apparent. At least, it seems obvious to us; and we 
observe that the good Republicans, who fostered these 
industries by putting high import duties on foreign com- 
modities, are also awaking to the danger, and pointing 
out that the present is not exactly the right time to be 
milking the country to the last drop, in order to realise 
quick and big profits for works largely established by aid 
of its laws. There is coming a time when such 
advances in price will be publicly discussed as evi- 
dence that the national policy has placed consumers 
at the mercy of all sorts of combinations which 
show no sense of regard for the public welfare. 
And the recognition of that position will not be pleasant 
for any one concerned, from the consumers through the 
producers up to the Legislature. The present rush of 
orders must owe its origin largely to an anticipation of 
future wants. If the advance in prices goes on, neW 
orders will fall off, although at the same time production 
and productive capacity are being increased under the 
stimulus, and wages are being raised by the legitimate 
desire of the workers to share in the profits of the 
business. It is clearly impossible, if they are going to 
advance prices in the manner indicated, that the Americans 
can hope to progress much in neutral markets, and it is 
in neutral markets that they have of late threatened to 
make matters unpleasant for us. At home they are pro- 
tected by their customs tariff, which has kept most rivals 
But abroad they must compete on equal terms, 


away. 
and that condition may make a difference. 





COLLIERS’ VISIONS. 


Ir the International Congress of workmen should have any 
effect in raising wages on the Continent to the level prevail- 
ing in this country, it will have done something to justify 
itself. Something in this direction, though not of a 
practical nature, appears to have been attempted at the 
recent International Miners’ Congress at Brussels, the 
delegates of the Miners’ Federation of Great Britain attend. 
ing the gathering with resolutions in their pockets averring 
the necessity for fixing—of course by Parliament—a min 
mum wage. It may be worth while pointing out that the 
minimum wage is being given a trial in South Wales, the 
employers, however, being partially guarded by the fixing of 
a maximum beyond which wages may not rise. One of the 
German delegates showed no mean grasp of the difficulties 
underlying a fixed minimum wage when he practically 
knocked the scheme on the head by expressing his opinion 
that the minimum should be fixed according to the condition 
of living prevailing in the respective districts. It is said 
that “Evil communications corrupt good manners.” We 
are afraid that the socialistic views prevailing on the Conti 
nent have contaminated some of the English delegates. We 
are led to this belief by the fact that the English representa- 
tives for the first time in history were found voting for that— 
to use the Harcourtian phrase—‘ wild cat scheme” the 
nationalisation of mines. We are, however, pleased to find 
that the British delegates, at any rate, tacitly admitted that 
the question would not stand discussion, and left all the 
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_—— 
talking upon this subject to their French and Belgian 
— by the recent disastrous strike in which they have 
indulged. Regulations of the coal output and the eight 
ours’ day for miners are both old stagers. It is a note- 
worthy fact that the futility of a universal eight-hours’ day 

rs to have dawned upon the operatives, who now ask it 
for their own occupations only. They appear to have grasped 
the facts that many trades do not want a fixed eight-hours’ 
day; that some have it already; that some have even fewer 
jours; and that many workmen object to Parliamentary 
interference altogether. Nevertheless, su rstition dies 
hard, and a resolution in favour of the legislative enforce- 
ment of a legal eight-hours’ day was voted by an immense 
majority. We cannot help thinking that this last Congress 
displayed a great lack of originality, and next time we hope 
to see a Jess hackneyed and more practical programme. 


AMERICAN THIN ARMOUR TRIAL. 


Taz Army and Navy Gazette reports a recent trial of 
armour plates manufactured by the Carnegie Company for 
the United States turret ship Wisconsin. The plate, 54in. 
thick, was attacked by a Gin. gun, firing two Wheeler-Sterling 
rojectiles. The first round struck with 1396 and the second 
with 1589 foot-seconds, penetrating 3in. and 4}in. respec- 
tively, no cracks and little scaling being developed. On this 
result the armour was accepted. There are features which 
give interest and importance to this trial. It is conducted 
with the armour which covers the quick-firing batteries of 
the Wisconsin, that is, perhaps, her most important fighting 
dement. The plate doubtless is made on the Krupp system, 
with hardened face. 


These tests only involve figures of merit, or relation to the 

oration, of 1:4in. and 1°78in., which constitute a very mild 
test for this classof armour. As, however, the calibre of the 

n was in excess of the thickness of the plate the shock 
would no doubt work out a little larger relatively, but not 
knowing the size of the plate, it is not possible to say more. 
The test may, no doubt, bewhat is wished to govern supply, but 
itis not as instructive as American trials generally are, because 
it is singularly mild for America. A Gin. 1001b. projectile 


with a muzzle velocity of 2200 foot-seconds would have 1889 | 
foot-seconds at 1000 yards range and 1625 foot-seconds at | 


2000 yards, implying perforations through wrought iron of 
128in. and 10°2in. thickness. We question, however, if 
even the first of these, which implies a figure of merit 
ina din. plate of 2°32in. of wrought iron to defeat it, would 
constitute a serious attack under service conditions. 
Weare, in fact, once more reminded of the need of a heavier 
quick-firing gun in the near future, though for a few years to 


come our 6in. quick-firing batteries are sufficient to deal with | 
the existing protection, consisting of unhardened armour | 


seldom reaching 5in. in thickness. 








A NOVEL VICE. 


Some of the most expensive work that a manufacturing 
engineer has to undertake is the construction of jigs, rigs, and 
chucks for holding irregularly-shaped pieces of work for 
machining, or occasionally for hand work. Where a large 
number of similar articles has to 
be made, of course it pays to go to 
some expense in this direction, 
but where only a few are required 
the cost is considerably increased 
by the outlay on the chucks re- 
quired. With a view to meeting 
this difficulty, and removing the 
necessity of constructing a new 
set of jigs for every new set of 
patterns, Mr. E. Hy. Jones, of 53, 
Clerkenwell-road, has invented the 
ingenious vice illustrated by the 
annexed cuts, As will be seen, 
the type shown is intended princi- 
pally for bolting to the table of a 
drilling machine, but other designs 
suitable for a lathe chuck and for 
an ordinary bench vice are in 
hand. The vice consists of two 
frames or boxes which slide on a 
well - proportioned rest, and are 
moved by a right and left-hand 
screw rotated by a handle. Each 
box is completely filled with a 
large number of small hexagon 
mild steel pins, the ends of which 
are reduced so as to leave a 
shoulder, and to act as a guide. 
On each one there fits a small 
spiral spring, which, by pressing 
against the shoulder of the hexa- 
gonal part, and against a back plate 
through which the shanks pass, 
drives the pin forward. On 
account of their shape the pins 
all pack together into the box or 
frame like a honeycomb. In each 
box there is a clamping plate and 
Screw. The manner of using the 
Vice is as follows :—If it is desired 
to drill out such a piece as one of 
bt steel tees or elbows used in 
pa construction, a cleaned-up but unmachined casting of 
feat taken, and is driven fairly tightly on to a drill or spindle 
ms he the drilling machine. The vice is then brought into 
po “ag under it, the clamping screws loosened, and the 
the inwe rnc 80 that the casting is pressed between 
ws * pia _ It is evident that an impress of each half 
oo © casting will be left on the flexible faces of the 
aca | ag of the bars projecting further than others, 
Pa ee to the shape of the piece, and if the jaws are 
will be eae up whilst the piece is in position a rigid mould 
time > » and a jig formed with little trouble and in little 
pei : urther explanation is unnecessary. We have 
ber - one of these vices very carefully and critically, 
— ve no hesitation in recommending it highly, both as 

ng and well-made tool, and one that would prove very 

the pa engineers’ shops. We expected that on account of 
Gans me amp in contact and the smallness of the springs 
hope af a be some trouble in getting the bars to follow the 
he work. This does not appear to be the case, and 


Perhaps the latter were thrown a little off their | 


The calculated perforations of the two | 
rojectiles are 7‘7in. and 9'8in. of wrought iron respectively. | 


as all the bars are quite independent, and can be removed 
instantly when cleaning is necessary, we do not see why 
the vice should not work just as well in a workshop as it does 
in a show-room. 
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WORKMEN’S COMPENSATION CASES. 


May %th.—WGateshead County-cowrt.—Plaintiff, James Shelley ; 
defendants, Emerson, Walker, Thompson, Brothers, Limited. 
Plaintiff was employed by the defendants as a machinist, He 
was given in August last charge of a band saw machine and a 
saw-sharpening machine, The latter was used for no other pur- 
pose than sharpening the saws used in the other machine. He was 
shown how to work the machine by his predecessor; and it was 
part of his duty to put the belt on the saw-sharpening machine. 
It was not the practice to stop the engine when be wanted to put 
the belt on or to take it off. It was his duty to put the belt on 
while the engine was running. On March 14th he was putting the 
belt on the wheel of the saw-sharpening machine, when it to 
revolve rapidly. He was caught by the wrist and pulled in, and 
his right arm was so injured that it had tobe amputated. He had 
not been able to work since. There would have n no danger if 
the belt had not caught on the nuts. The workman who preceded 
the ae at the machine said when he worked the machine he 
put the belt on. He never knew that it was the duty of the belt- 
man to put the belt on this and other machines, He worked the 
machines two years, and he always put the belt on. The beltman 
employed by the defendants said it was his duty to repair the 
belts and put them on. This applied to the whole of the belts 
in the works, 

Cross-examined : He had never put the belt on the sharpening 
machine. He was never asked to do so. If he had been asked he 
| should have done so, because it was his duty. 

The defendants denied that the accident arose in the course 
of the applicant’s employment, the contention being that it was 
not his duty to attend to the belting of the machine, and, more- 
over, that he had no business to put the belt on while the machine 
he aa A man was kept for the purpose of putting on the 
The JUDGE said the applicant was employed in the works from 
August to March, and had during the whole of that time attached 
the belt of the saw-sharpening machine himself. The man before 
him did likewise. Notwithstanding this, he was asked to say that 
under Section 1 of the Act the accident did not “‘ arise outof and in the 
course of” the —— employment. The respondents’ foreman 
admitted that he knew the men put the belt on this machine, and 
never said a word against it ; and yet he was asked to say that there 
was a rule in the works that noone had to put on these belts but the 
beltman, All the beltman had told them applied to the belting 
on the main shafting, which seemed to be a totally different matter. 
His view was that the accident arose strictly and simply out of 
and in the course of applicant's employment, and that he was 
entitled to recover the amount sought. He awarded him 12s, 6d. 
a week from March 28th, with costs, 








May 10th.—Sunderland County-court.—Plaintiffs, Lawrence and 
| Ann Lynch; defendants, Messrs. Short Bros, The plaintiffs 
| claimed damages for the loss of their son, Lawrence, who died 
| owing to an injury received whilst working in Messrs Short’s ship- 
| building yard, Pallion. It was stated that when the accident 
happened to their son, the plaintiffs were practically dependent 
upon him, The deceased was twenty-two years of age, and had 
for some years worked for Messrs. Short Bros. In February last 
his head was injured by falling a distance of 20ft., the accident 
happening whilst he was working upon a hatchway. Defendants 
had admitted liability, and the question to be decided now was: 
t on d d! The male applicant 
some 
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| Were the applicants d 





} * asa . 
was a labourer, and had, in”conseyuence of injuries receiv 








AUTOMATIC JIG VICE 


years ago, been unable to work, and had only worked 19} days 
this year. Another son was the —~ other wage-earner in the 
house, and he was said to be unreliable as a contributor to the 
maintenance of his parents. The deceased man’s wages had 
averaged £1 7s, 9d. per week for the fifty-four weeks preceding 
the accident. That multiplied by 156—three years—would equal 
£216 9s., and it was this amount that was claimed. Evidence 
having been adduced, the Judge held that the applicants were 
only partly dependent upon the deceased son, and he, therefore, 
gave judgment for £50 each, 





May 12th.—Court of Appeal.—Plaintiff, Edwards; defendant, 
Godfrey. This was an a’ | from an award of the Wandsworth 
County-court Judge. The respondent, Edwards, was in the 
employment of the appellant, Godfrey, The respondent was 
employed on a building over 30ft. in hei gore the top storey 
of which a studio was being erected. olding was used in 
carrying out the work. The respondent was employed in glazing 
the studio, and on September 12th, 1898, he was descending from 





the outside of the studio, when he fell to the ground and was 








injured. He brought an action against the appellant in the 

andsworth County-court under the Employers’ Liability Act, 
1880, and this action was tried on January 9th, 1899, before a jury, 
when the jury found that the respondent was guilty of contributory 
negligence, and judgment was given for the appellant. No appli- 
cation was then made on behalf of the respondent to assess com- 
pensation under the Workmen’s Compensation Act, 1897. On 
January 30th, 1899, the respondent took proceedings to recover 
compensation under the Act of 1897, and on March 13th the 
County-court Judge made an award in his favour, and asseesed 
the compensation at 11s. a week. 

It was contended for the appellant that by Section 1, Sub- 
section 2 (b) and Sub-section 4, of the Workmen’s Compensation 
Act, 1897, the workman could claim compensation either under the 
Employers’ Liability Act, 1880, or under the Act of 1897. He 
could not take two independent proceedings. By Section 1, Sub- 
section 4, of the Act of 1897, if an action was brought to recover 
damages independently of that Act, and the action was dismissed, 
the Court might, if the plaintiff chose, ) ene to assess compensa- 
tion under the Act of 1897, and might deduct from such compensa- 
tion the costs caused by the plaintiff having brought the action 
under the Employers’ Liability Act, 1880. That was in favour of 
the workman, and if he did not apply for compensation to be then 
assessed under the Act of 1897, he could not subsequently take 
proceedings under that Act. If he could take subsequent pro- 
ceedings, then the employer would be deprived of the advantage 
of having the costs to which he was er by reason of the plaintiff 
having wrongly sued him under the Act of 1880 deducted from the 
compensation. 

Respondent’s Counsel urged that the dominant idea of Section 1, 
Sub-section 2 (b), of the Act of 1897 was to prevent the ordinary 
right of the workman being taken away, and the latter part of the 
clause prevented the employer being liable twice over. But neither 
that sub-section nor Sub-section 4 said that no proceedings should 
be taken under the Act of 1897 if the action at common law or 
under the Employers’ Liability Act, 1880, failed. Section 1, Sub- 
section 2(/), said that the employer should not be liable to pay com- 
pensation twice over, but it did not do away with the double 
remedy. That sub-section only applied to cases where the 
injury was caused by the personal negligence or wilful default of 
the employer or of some person for whom the employer was 
responsible. It was submitted, therefore, that the County-court 
Judge was right. 

The Court allowed the appeal. 

Lorp Justicr A, L, SMITH said that the workman failed to re- 
cover judgment under the Employers’ Liability Act, 1880, and in 
ordi circumstances that would be an end of the case as be- 
tween the employer and the workman, and the employer in any 
subsequent proceedings by the workman for the same cause of 
action could plead es judicata. That finished the action under the 
Act of 1880. Subsequently the workman took proceedings and 
obtained an award under the Workmen’s Compensation Act, 1897. 
The question was whether the workman, after having exercised 
his option of suing under the Act of 1880, could revert back to the 
Act of 1897. In his opinion Section 1, Sub-section 2 ()), of the Act 
of 1897 gave the workman, in the circumstances there mentioned, 
the option of claiming compensation independently of the Act or 
under the Act. The workman here exercised his option of claim- 
irae someregee | of the Act. If it had not been for Section 1, 
Sub-section 4, of the Act the matter would then have been res 
judicata, But that sub-section gave the workman the re 
when he had wrongly exercised his option of proceeding inde- 
pendently of the Act and had failed, of having compensation then 
and there assessed under the Act of 1897 by the Court which had 
seisin of the case. There was that /ocus penitentie given to the 
workman. At the same time a benefit was given to the employer 
by allowing the Judge to deduct from the compensation awarded 
the costs caused by the workman having wrongly brought the 
action. If this were not the true construction of the Act a work- 
man who had failed in an action under the Employers’ Liability 
Act, 1880, would never apply under Section 1, Sub-section 4, of the 
Act of 1897 for compensation under that Act, but would always 
take fresh proceedings under the Act of 1897, in which case the 
Judge could not deduct the costs of the former action from the 
compensation awarded. 

Lorp Justice VavGHAN WILLIAMS and Lorp JusTIcE ROMER 
concurred, 
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Th: Country Gentlemen’s Cataloque, 1899. Published by the 
Country Gentlemen’s Association, Limited. London: Eden Fisher 
and Co. Price 2s. 

Tables for Quantitative Metallurgical Analysis for Laboratory Use. 
By J. James Morgan, F.C.S. London: C. Griffin and Co., Ltd. 
1899. Price 4s. 

First Steps in International Lar. Prepared for the use of 
students by Sir Sherston Baker, Bart. London: Kegan Paul, 
French, Triibner, and Co., Ltd. 1899. 

Society of Engineers: Transactions for 1898, and General Index, 
1857 to 1898. Edited by G. A. Pryce Cuxson, Secretary, 1898. 
London: E. and F. N. Spon, Ltd. 1899. 

Transport und Lagerungs Einrichtungen fiir Getreide und Kole. 
Von M. Buble. Mit 71 Seite and 11 lithogr. Tafelr. 
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LAUNCHES AND TRIAL TRIPS. 


TEREK ; oil tank steamer; built by, Sir James Laing and Sons, 
Limited ; to the order of, Lane and Macandrew for La Soci¢té 
Commerciale et Industrielle de la Napthe Caspienne ; dimensions, 
335ft. by 45ft. by 294ft., engines, triple-expansion, 244in., 40in., 
66in. by 45in., pressure, 180 Ib.; constructed by, George Clarke : 
launch, May 24th. 

LvcILIneE ; oil tank steamer ; built by, Sir W. G. Armstrong, 
Whitworth, and Co., Limited ; to the order of, Lane and Mac- 
andrew ; dimensions, 335ft. by 45ft. by 294ft.; engines, triple-ex- 
a4 24in., 40in., 64in., by 48in., pressure, 160 lb.; constructed 

, The Wallsend Slipway end Engineering Company, Limited. 

MANCHESTER IMPORTER ; steel screw steamer ; built by, Irvine's 
Shipbuilding and Dry Docks Company, Limited ; to the order of, 
Manchester Liners, Limited ; dimensions, 382ft., 48ft., 36ft. 6in.; 
to carry, 10,666 tons and 500 head of cattle; engines, triple-ex 
pansion, 25in., 4lin., 69in., by 48in., pressure, 180 lb.; con- 
structed by, William Allan and Company, Limited; launch, 
May 29th. 

CASSANDRA ; steam yacht; built by, Day, Summers, and Co.; 
to the order of, Mr. F. H. Huth; dimensions, 130ft., 19ft., 
18ft. 6in.; engines, triple-expansion, llin., 17}in., and 28in., by 
2lin., pressure, 160 Ib.; launch, May 29th. 











Last year there were 580 locomotives exported from the 
United States, an increase of 132 over those of 1897, 
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STANDARD PASSENGER ENGINES, LANCASHIRE AND YORKSHIRE RAILWay 











EXPRESS LOCOMOTIVE, LANCASHIRE AND 


YORKSHIRE RAILWAY. 


Iv our impression for March 17th we gave a section and full 

dimensions of Mr. Aspinall’s great passenger engine. Our 

supplement this week is reproduced from a photograph. Our | 
readers will do well, we think, to examine tke section, as 

well as the elevation; they will see that there are various 

novelties of detail well worth attention. The cylinders are | 
steam-jacketed, and the steam: which works the right-hand | 
injector passes through the jackets on its way to the injector. 
The piping is so arranged that the steam drives any water of | 
condensation before it. Steam still flows rovnd the jacket | 
when the injector is shut off, and then any water escapes by 

a steam trap at the lowest part of the jacket. The tires of | 
the driving-wheels are not curved, but turned parallel. The 

compensating device is a novelty in the sense that the bell 

eranks bear directly on the centre of each 
spring, and this does not alter the system of 
springs on the other standard engines. We 
give above a very suggestive reproduction 
from a photograph; it shows the standard 
engine as compared with the 1400 class.. It 
will be seen that much of the-new type is, 
as we have previously said, identical -with 
the old type, and we get a very good notion 
of the enormous size of the new engine. 
The end view of the footplate explains itself. 
The total weight of engine and bviler in 
working order is 89 tons, a figure which com- 
pares very favourably with locomotives of 
equal power in the United States. 








THE BATH AND WEST OF ENG- 
LAND SHOW AT EXETER. 


*-NOTWITHSTANDING somewhat unfavour- 
able weather, the Bath and West of 
England: Show at Exeter proved a great 
success, not only from “a gate - money 
point of-view, but also from the number 
of exhibits. received. The show opened 
on Wednesday, the 24th ult., and 
closed on Monday last, and the attend- 
ances, on each day showed a very satis- 
factory increase upon those of last year 
at -Cardiff.. -Visitors -to . these meetings 
cannot complain of lack of. variety, for in 
addition to an admirable display_of farm 
implements: and. other .machinery, second 
‘only to that of the Royal Agricultural 
Society, there are also. sections devoted to 
art, manufacture, floriculture, cattle, horses, 
sheep, bee-keeping, &c. In the implements 
and machinery-in-motion section the display 
was much about the same as it :has been 
during recent years, although a greater area 
of ground was covered. A considerable 
number. of the exhibits will be seen towards 
the end of the present month at Maidstone, 
where the Royal Show is this year being 
held. To say that there was little that is 
new or has pretensions to novelty at Exeter 
is barely the truth, for there was practically 
nothing but what has been met before many 
times. With a long experience of shows of 
agricultural implements and machinery to 
help us, we do not recollect a time when 
appliances of this kind have shown so little 
variation. We have long ago given up look- 
ing for radical departures, and have had to 
be contented with improvements in minor 
details, but even these are almost absent this 
year. Engine- builders and implement- 
makers have enjoyed a long spell of good 
trade, which has given them neither the 
time nor inclination to go in for departures from their stereo- 
typed catalogue goods. On almost all hands we were informed 
by the leading manufacturers that their shops were full of work, 
which would occupy them for some time to come, and that 
orders could not be booked for delivery in the immediate 
future. In fact, were it not for the old standing which this 
annual exhibition has acquired, a large number of exhibitors 
assured us that they would have been noticeable only by 
their abstention from showing. 

In the implement department Messrs. Harrison, McGregor, 
and Co., Leigh, Lancashire, showed an improvement in 
harvesting machinery—a “low elevator” steel binder. 
Although new to this show, the machine, we are informed, 
is not by any means untried. In this binder the driver’s 
seat is situate low down at the rear; all the levers are readily 
accessible, and the weight is neatly distributed. The most 
noticeable novelty in this binder is the ingenious device by 
which the tripping and locking of the binding mechanism is 
effectually accomplished. The object of this is to auto- 








maticallyand instantly start, the mechanism «as soon as implements on Messrs. Blackstone’s stand was 
This is | new swath turner, in which the forks work 


sufficient grain has been packed to form a sheaf. 





their 
at an angle 


effected ‘by bevel gear and a rocking toothed segment | to the line of draught, The two turning forks are suspended 


hinged on the back of the bevel wheel, and gearing with | from the opposite extremities of an oscillating 


beam, which 


the extended teeth of the driving pinion beyond the | works at a suitable angle to the main axle, giving the forks 
periphery of the bevel wheel. This segment has a lug at | their necessary vertical motion. The horizontal movemey; 
its extremity which, at the end of the revolution of the | of the forks is obtained by connecting each of them by 
knotter shaft, rides on the inclined surface of a trip -switch, | means of rods attached at a suitable distance from their 


by which the segment is directed out of gear with the pinion, 


point of suspension to two of the pins of a three-throw 


and locked in that position from backward or forward move- | crank, the third pin of which by similar means is made to 


| ment, but directly the switch is pulled down by the action of | oscillate the beam. 


The working parts only require support 


the trip, the mechanism flies into gear and thus starts the | at one point, and the whole of the movement is derived from 
binder. By this arrangement gearing under the binder deck | one crank shaft driven by a single pair of bevel gears, 
is dispensed with ; the implement also embodies other minor | Messrs. R. and J. Reeves and Son, Westbury, Wilts, showed 


improvements. 


®% new stacking machine or elevator. In this elevator the 


Without attempting to enumerate even a small propor- | troughs are constructed of steel framing covered with gal. 
tion of the other makers of farm implements, we may ' vanised corrugated iron, which makes the machine light, 


strong, and durable ; it is fitted with adjust. 
able bearings to the chain pulleys, which 
gives relief to the elevating chain when 





mention the excellent exhibits of Ransomes, Sims, and 
Jeffries, Limited ; 
Mr. James Coultas, of Grantham ; Sargeant and Co., Limited, 
Northampton; Messrs. J. and H. Keywerth and Company, 
Liverpool; Samuelson and Co., Limited, Oxon; W. N. 
Nicholson and Sons, Limited, Newark-on-Trent; Messrs. 
Clayton and Shuttleworth, Lincoln ; Messrs. Blackstone and 
Co., Stamford; Messrs. FX. and H. Bentall and Co., Hey- 
bridge, Essex; Messrs. J. and -F. Howard, Bedford; R. 
Hornsby and Sons, Limited, Grantham ; Marshall, Sons, and 
Co., Gainsborough ; Humphries and Co., Pershore; 
Messrs. Kearsley and Co., Ripon; and Mr. Thomas Corbett, 
Shrewsbury. John Crowley and Co., Limited, Sheffield, 


| exhibited Edwards’ patent chaff cutter, fitted with safety feed 


rollers, which was granted a gold medal in Paris in March 


last by the Minister of Agriculture on behalf of the French | 


Government at a special competition. As we have 
referred to this simple device in our notice of a previous 
show, further description is unnecessary, Amongst the 








FOOT-PLATE, 1400 CLASS, LANCASHIRE AND YORKSHIRE RAILWAY 


Messrs. Bamford and Son, Uttoxeter; | 








‘shaft through the centre of the tower cap to a 


folded over. The raising and folding gear is 
fitted with patent automatic stop motion to 
prevent over-winding ; it has circular hopper, 
and is well adapted for working with horse 
gear, or to be driven from the thrashing 
machine. As far as we were able to gather, 
no further implements having novel features 
were shown. 

There was quite the average display 
of traction and agricultural engines, chiefly 
‘by Messrs. Clayton and Shuttleworth; 
Ransomes, Sims, and Jefferies, Limited; 
Charles Burrell and Sons, Limited, Thet- 
ford; Hornsby and Sons, Limited; Mar. 
shalls, Sons, and Co.; John Fowler and Co., 
Leeds; Aveling and Porter, Limited, Roches- 
ter; Wallis and Steevens, Limited, Basing. 
stoke; Tasker and Sons, Limited, Andover; 
E. Humphries and Co,, Limited; Barrows 
and Co., Limited, Banbury; and (;. Foden, 
Sons, and Co., Sandbach. The engines were 
almost exclusively built according to stan- 
dard patterns, and do not call for comment 
here. 

The ranks of the makers of oil and gas 
engines seem to grow apace. All the leading 
types were represented. Messrs. Crossley 
Brothers’ stand contained some highly- 
finished specimens of the Otto type of 
different sizes, for both high and low speeds. 
Tangyes, Limited; Messrs. Allen and 
Barker, of Tatinton; the Campbell Gas 
Engine Company, Halifax, were all repre- 





sented. The last-named firm had working 
a double ram pump with cylinders Tin. 
by 5in. This pump shows excellent 
features of design and _ construction. 


The. crank shaft is a solid steel forging, 
machined «all over, and the cast iron gear 
wheels have their teeth cut accurately by 
machinery, resulting in sweetness of working. 
Air vessels are provided on both suction and 
delivery sides, there being two on the latter. 
Messrs. Jas. B. Petter and Sons, Yeovil, 
exhibited ‘amongst other engines « small 
vertical marine oil engine, of 14 brake horse- 
power, in which the principal working parts 
areentirely enclosed in an oil-tight chamber. 
Tube ignitioh is adopted, a small indepen- 
dent lamp: being used to heat the tube. 
Governing is effected by cutting off the oil 
supply when the speed for which the engine 
has been set is exceeded. The engine will 
work equally well at different speeds within 
a wide range, and the alteration can be 
instantly effected while it is in motion. As 
it is impossible to reverse the direction 
of the motor, a special form of rever- 
sible propeller is used, which produces the required 
result. 

Amongst other exhibitors of gas and oil engines of standard 
patterns were Hornsby and Sons, Limited, Fielding and 
Platt, Limited, Humphries and Co., J. and F. Howard, and 
Blackstone and Co. Mention should not be omitted of the 
Brantford steel windmill shown by Mr. C. Cadle, of Dublin. 
The “ Steel King,” as it is called, has no gear wheels. It is 
driven with malleable iron sprocket chain and wheels. The 
sprocket chain runs direct from a small wheel on the malt 
large sprocket 
wheel in the tower, and the pitman is attached to this lower 
sprocket wheel. This brings the whole stress directly on the 
centre and on the tower cap, and it also balances the weight 
of the wheel. Every part of the mill is open to view, a2 
extremely easy to understand or to adjust. The Simplex 
wind engine was shown by Mr. J. Wallis Titt, of ‘Warminster: 

Many of the exhibitors expressed their intention as ust! 
of putting in an appearance at Maidstone. 
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LETTERS TO THE EDITOR. 


(We do not old cursos responsible, for the opinions of owr 


THE LIQUID AIR PROBLEM. 
gin,—! would’ not have troubléd ‘you with this letter but that 


pr, Hampson in his last communication complains that I do not 

vue fairly ; that 1 use the term “‘ free expansion ” for two quite 
different conditions. Now, asa fact, I have done nothing of the 
kind. But Dr, Hampson speaks of what are undoubtedly different 
conditions as if they were the same ; at all events, I understand 
him to maintain that when air passes through a porous plug that 
constitutes free expansion, So far from this being the case, | 
hold that the presence of the porous plug gives us what may be 
termed restricted expansion, and a thermodynamic effect that 
cannot be obtained when air expands freely, I trust that this 
explanation will convince Dr, Hampson that I am not running with 
the hare and hunting with the hounds. 

Having said so much, | go a little further. I have carefully 
re-read the whole of the correspondence, and I have come to the 
conclusion that Dr. Hampson has quite failed to understand the 
nature of the questions which I have asked. He has referred me 
to papers and text-books, but it is just because these do not answer 
my question that I have put it in am a Briefly it is this. 
tb initio Dr. Hampson’s apparatus con a certain quantity of 
energy. Into this apparatus more energy is passed by a steam 
engine. From. the apparatus is taken liquid air, every pound 
of which leaves its latent heat behind it in the apparatus, What 
becomes of this energy ! The effect produced is precisely the same 
in kind as that of a surface condenser, but then the cooling water 
continuously carries away the energy represented by the latent 
heat which was in the steam. But in the liquid air machine there 
is no cooling water used. Air is continuously ed into the 
machine in the gaseous form, and as continuously passed out of 
the machine in the liquid form. | How does the energy escape, or 
what becomes of it’ I have seen Dr. Hampson’s apparatus at 
work, and every portion of it is carefully protected with felt or 
vacuum spaces to prevent heat getting in. Look, for example, at 
the sectional drawing of the apparatus on page 470, and it will be 
seen that no provision whatever is made for withdrawing the heat 
which is currendered by the air as it becomes liquid. 

In THE ENGINEER for March 27th, 1893, the Hampson process is 
thus described :—‘‘ Oxygen is delivered to the apparatus at 120 
atmospheres and at ordinary temperatures, no carbonic acid, nitrous 
oxide or other artificial cooling agent —. as heretofore, employed 
either inside or outside the apparatus. ‘I'he whole of the gas, after 
being cooled by the expansion which takes place inside the appara- 
tus, immediately surrounds the pipe through which the compressed 
gas is passing to the point of expansion, and so makes this gas, 
which is still compressed, cooler than it was itself while in com- 
pression. This cooler compressed gas consequently becomes at 
the point of expansion cooler than that which precedes it, and in 
its turn follows backwards the course of the still compressed gas, 
and so makes the latter cooler than even before expansion, and, 
therefore, cooler than even after expansion. This intensitication 
of cooling—always assuming sufficient protection against external 
heat—is only limited by the liquefaction of the gas ; the tempera- 
ture of liquefaction being, in the case of oxygen, 180 deg. Cent., 
absolute.” Now, the air which is being cooled down parts with 
its heat to that which cools it. What mes of this heat’ It 
cannot in any way escape from the apparatus. The statement 
which I have just quoted implies, while my question remains un- 
answered, that perpetual motion is possible. ‘Therefore it is either 
untrue or incomplete, 

It might appear at first sight that these arguments will not hold 

when a gas bottle is used, because the air or oxygen in it 
as first had its temperature raised and then has been cooled 
down again, the energy ones in compressing it, which has 
reappeared as heat, yo n suffered to escape, so that when 
allowed to expand it ought to be much colder than before. But 
this is not the fact. If the temperature of the gas in the bottle 
was 60 deg. Fah. when it was coupled up to the Hampson appara- 
tus, it will be 60 deg. Fah. at the end, no matter how much it has 
expanded, unless it has done work. In other words, no matter 
what takes place in the apparatus, there can be no loss of heat 
unless work is Gone in some way external to the apparatus. 
Joule settled this point beyond all doubt, and, as I have shown, in 
all cold air machines, such as Giffard’s, Linde’s, or others, work is 
done external to the apparatus either by raising the temperature 
of cooling water, evaporating ammonia, or driving a piston. It is 
the absence of this means of getting the energy of the latent heat 
gut of the Hampson apparatus that constitutes the puzzle. 
, Dr. Hampson’s reply, as I understand him, is that the latent 








The . self-intensifying action depends for its existence on 
the fact that time is necessary to reconvert the momentum of the 
air molecules into heat. The air is at one time cold, then hot, 
then cold, then hot again. Dr. Hampson uses the cold period to 
cool down fresh supplies of air, in a way quite well understood 
and described above. But there is not one word in all this to 
explain how heat is withdrawn from the as a whole, 
Dr. Hampson’s theory, that it disappears in overcomi' 
tational attraction of the molecules, ‘is simply substituting one 


of the a i which the molecules then . : 

In the Giffard cold air machine the way in which heat dis- 
appears is quite obvious, Part of it goes away in the cooli 
water, and part of it is expended in doing work on a piston whic! 
helps the compressing engine. But nothing of the kind takes 
place, so far as | am aware, in the Hampson apparatus, which only 
needs a supply of air under pressure, as from a gas bottle, to go 
on working for ever. i 


Anerley, May 29th, W. FISHER, 





UNIVERSAL PEACE. ‘ 


Six, —Your third article of May 19th ‘‘ invites the confidence of 
advocates of peace.” I am sorry that no one replied last week. 
In raph 6, your first question runs, ‘‘ Where is the sco 
for expenditure in lieu of that now laid out in this country for in- 
creasing armaments of British and Foreign Governments?” Many 
of the skilled men and much of the material could be utilised in 
equipping tramways and waterworks, for which there is such need 
all over the country ; in building locomotives at home instead of 
at Philadelphia ; for making the Coolgardie water-pipes in Eng- 
land instead of in Germany ; for making better warning apparatus 
off the Manacles and all round the coast ; for supplying the material 
for the 4000 miles of railways in India surveyed, but not con- 
structed, and in very many other directions. And much money 
might be spent in so raising the status of teachers, and the equip- 
ment of elementary and secondary schools, so that our artisans and 
commercial travellers would be more on a level with those of the 
U.S.A. and Germany. 

You say, secondly, ‘‘Show that the Colonies are willing to 
receive all those for whom we cannot find employment.” I believe 
employment could easily be found for all of them in this country. 
Not that there would not be some dis!ocation and inconvenience, 
as in the case of many beneficial réforms of the past ; and no sane 
person proposes-that it should be done in such a way as to produce 
chaos, But have you forgotten the awful predictions that were 
made as to the introduction of railways into this country in the 
thirties’ ‘‘ What was to become of all the horses and forage pro- 
viders!” And yet, as a matter of fact, there are more horses in 
the country now than then. ButIam not aware that any of our 
Colonies are not ready to welcome freely skilled, healthy, educated 
artisans. If there are any such Colonies you might name them, 
and their use to this country. 

Thirdly, ‘‘ L2t them prove that there is scope for the increase 
of the arts of peace.’ There are thousands of our fellow-country- 
men living in such miserable conditions that in a time of bad 
trade they will be the easy prey of unscrupulous agitators. More 
water, more room for recreation, fresher air, better food, and more 
thorough education—all arts of peace—will make them much less 
dangerous. Sir Robert Peel truly said: ‘‘ Heavy military expen- 
diture meant heavy taxation, and heavy taxation meant discontent 
and revolution.” There is no objection to heavy taxation when, 
in the fine words of the charter of the Institution of Civil 
Engineers, it is properly applied in ‘‘the art of directing the 
great sources of power in Nature for the use and convenience of 
man,” &c.; and that art its founder, Telford, carried out so 
nobly. 





” 


remunerative than the arts of war.” It seems an extraordinary 
question. Carry it to the reductio ad absurdum, 
well-known couplet, ‘‘ When Adam delved,” &c., 
When one half with the other fought, 
Where were the provisions bought ? 
The Suez Canal and the Canadian Pacific Railway are to my mind 
more remunerative than the Crimean War or H.M.S. Victoria. 
May I add that it is impossible to accept several of the state- 
ments in your last paragraph, especially that the construction of 
guns and armour “ led to engineering developments greater 
than any produced by the peaceful arts.” The Mont Cenis 
Tunnel, the Forth Bridge, the Manchester waterworks, the harness- 
ing of Niagara are far greater developments than any in guns and 
armour, 
Finally, there is such a habit of “‘ setting aside for the moment 
all consideration of humanity, Christianity, and civilisation,” as 





heat of the air is used up in doing work by driving the molecul 
of air apart during epee against the action of gravity. I 
may pass the scientific looseness of expression which implies that 
the gas molecules at the same time attract and repel each other, 
and utilise heat in aid of the latter object, as of small consequence, 
and also the theory that the force holding the molecules of a gas 
in propinquity is gravity. The objection to the whole explanation 
isradical, Thedynamicenergy lost issimply converted into potential 
energy, just as heat energy expended in lifting a weight is stored in 
the weight, and theresult must be a gradualaccumulation of potential 
energy within the apparatus ; and so we are back to the old place, 
and as far as ever from knowing how heat escaped from the 
apparatus, which, so far as I know, is wholly self-contained, and 
depends for its working entirely on what is known as Joule’s 
effect. Dr. Hampson says that I have overlooked the self- 
intensifying effect. I have not done anything of the kind, but 
without Joule’s effect there could be nothing to intensify, 

I am not quite sure that when I name Joulé’s effect Dr. 
Hampson and I are speaking of the same thing. Permit me to 
explain myself, 

Suppose a pee a cylinder, a crank, and a fly-wheel. The 
cylinder is full of air, and the piston at one end of the cylinder. 
The stroke of the piston is, say, ‘9 of the length of the cylinder. 
The tly-wheel is ig in motion, and the air is gradually compressed 
into one-tenth of its original volume. Work is done on it, which 
reappears as heat, The cylinder we may suppose to be so pro- 
tected that no heat can escape. At the end of half a revolution, 
a certain amount of energy is stored in the air which it did not 
possess before, The fly-wheel continues to revolve, and now the 
air drives the crank. hen a whole revolution has been finished, 
we shall have all things as they were at the start. 

Now, let us suppose that when half the stroke has been made, 
the compressed air is allowed to flow, without doing work, into 
another cylinder. It will be found that the act of. passing from 
one vessel to the other is attended at first by a loss of heat, but 
that subsequently the whole of this is regained; for reasons 
clearly explained by Joule, and set forth in most text-books. The 
preliminary fall in temperature is that which Dr. Hampson attri- 

utes to the defeat of gravity. It is much more accurate, I think, 
to say that it is due to the doing of work by imparting momentum 
to the mass of the molecules, which has nothing to de with gravity, 
or attraction, or anything else save. velocity and mass, The loss 
of momentum is attende by a restoration of temperature, and so 
We are just as we ‘were, 

Now, if instead of letting the air expand freely, we pass it 
through a very small aperture, or a porous plug, or tampon of 
cotton wool, the temperature after the whole operation: is over 
will be found to be a little lower than it was to begin with. Ina 
Word, the air will be colder. This small loss of heat is. known as 

Joules effect,” and I have never yet, pace Dr. Hampson, seen 
din ee explanation of what becomes of the heat which 

ars, 
it After the operation is over it is clear that we have air colder than 
it was to begin with, and a repetition of the process may be 
\magined as carried out in such a way that, as I have suggested, 


you do in your first paragraph, that they are often altogether for- 

gotten, and pérhaps you will not be surprised if I say that I think 

the result is, on advocacy by you of their antithesis, barbarism. 
May 3lst. A. C. Witson, A.M.1.C.E. 





PORTLAND CEMENT AND TRASS, 


Sin,—I was interested in your article on the ‘Utilisation of 
Volcanic Products” in your issue for 26th inst., and in connection 
therewith there seems to me to be a direct conflict of statements 
between this article and that describing Messrs. Newbury’s experi- 
ments—see THE ENGINEER, December 24th, 1897. 

Messrs, Newbury state that in the case of Portland cement there 
is in the case of silicates no stable compound of cementitious value 
lower than 3CaO + SiO, (:.¢., tricalcium silicates), and that the 
dicalcium silicate has in addition to its lack of stability little or no 
setting power. . 

Now, in your article of 26th, it would appear either that an 
ordinary Portland cement contains calcic compounds which are 
—chemically—so loose that a large part of the lime is set free as 
hydrate; or that it is customary in the cement trade to provide a 
large excess of lime in the slurry and trust to air slaking or steam- 


latter customary in the trade? and, if so, would it not be much 
better to pay more regard to analysis of materials, and provide a 
smaller excess of lime, for it is obviously expensive to bring ground 
trass on to English or possibly even more distant works. 

There is another view. Is ‘the addition of trass intended to 
reduce the higher silicates and aluminates to lower values, since 
Dr. Michaélis appears to state that the compounds are less stable 
in proportion to the amount of lime they contain! I am nota 
chemist, but a mere user ; but it appears to ‘me that both these 
statements cannot be right. _ ; 

Is not the burning of Portland cement intended to produce a 
more intimate union of CaO ‘and Si0., and, -if so, why undo the 
work by adding other materials’? If it is not intended to undo 
the work of burning, but merely to lay hold of the excess of lime, 
would it not be cheaper to provide a smaller excess’ And if it is 


cement having lower calcic compounds, or even with SiO, and 
Al,O; in excess of the lime, would it not be much cheaper and 
better to burn such compounds at once, #.¢., by burning an excess 
of silica with CaO, rather than take the trouble to make it after 
burning, if such compounds are desirable for use in sulphurous 
waters which are not confined to the sea, but are common in most 
metalliferous districts ? 
Whilst on the subject, may I ask whether it would not be 
— to make an artificial hydraulic limestone which could be 
urned on the job abroad ? ere are many parts of this world 
where cement can only be kept by being soldered up in air-tight 
cases, and from the exigencies of transport these cases are limited 
to 1001b. each, or about one cubic foot, with consequent enormously 
incceased cost. 
In such places it is often the case that there is a total absence 


the gravi- |, 


difficulty for another, because it does notexplain what becomes |. 


Fourthly, ‘“‘Let them prove that the arts of peace are more | 
To parody the 


ing to prevent the ill effects: of hot lime in the work. Is the | 


intended to produce a final compound of trass and Portland } 





I am speaking from personal ee. My idea would be to 

send to such places com locks of concentrated hydraulic 

lime unburned, and which could therefore be kept as long as 

‘desired without trouble and burned as wanted in an ordinary 

‘native kiln. 

3, Selborne-place, Littlehampton. 
ay 30th. 


Geo. T. PARDOE. 





REDUCING APPLIANCE FOR INDICATING ENGINES. 


; S1r,—I have for many years felt a want of a portable appliance 
which could be readily taken from one engine to r when it 
is required to take indicator diagrams from them, instead of having 
to rig up the crude appliances generally had recourse to in cases 
‘where engines have not. been already fitted up with complete 
‘arrangements—a state of things familiar to all engineers dealing 
‘with old-fashioned = rage wma machinery. Having — my 
charge a ¢ num’ steam engines and pumps varying from 
Bin. to Ott. stroke, and of all velocities, none of which were pro- 
‘vided with reducing gear, | have devised, and have now in success- 
;ful use, a very simple and completely efficient appliance, of which 
‘I enclose a ph ph. The appliance is home made, but none 
the less effective, and as any engineer can make a similar appliance 





for a very smal! sum, I venture to ask you if you think it of suffi- 
cient interest to let your readers have the benefit of the contriv- 
ance, which is of almost universal application, and will enable 
diagrams to be taken at short notice from any cylinder fitted with 
the n indicator cocks, 

As shown in the photograph, it consists essentially of a bottom 
board and three uprights and a top boom, The central upright 
has a lever consisting of two light flat irons pivoted about half way 
‘up. The short end of this lever works the to indicator by 
means of a sliding sleeve on the lever, the cord passing upwards 
through the top, where an all-round swivel is fixed to guide the 
cord in any direction. The long end of the lever has seven sash- 
cord rollers arranged as shown, and has a lead weight to assist 
the spring, which is shown attached to the short end of the lever. 
‘In the top of the frame six sash rollers are ed, and a small 
drum with a handle and ratchet wheel, and en all-round swivel is 
provided to guide the cord on to the engine crosshead, crank pin, 
or other suitable reciprocating part. The action is obvious. e 
lever is always pulling against the engine, and the cord is 
over as many of the top and bottom pulleys as the stroke of the 
engine demands; the handle and drum adjust the stroke of the 
lever, so that it will reciprocate equally above and below the centre 
line. As the apparatus is shown it is set to suit a 4ft. stroke on 
engine and 5in. stroke on indicator. To use it all that is necessary 
is to place it on the floor or in any other convenient position, and 
.either put a couple of wood screws into floor or lay a heavy weight 
on bottom board, and then attach cords to engine and indicator, 
| making the adjustments necessary. 
Fence, near Sheffield, 

May 17th. - wie 
THE LOSS OF THE FULDA. a eee a a 
+ Srk,—In reference to your article of the 19th inst. on the above, 
I should like to remark that, had this boat béen docked in her 
‘normal condition} I do not see how the argument of the ‘‘over- 


Wm. Harrison BakWELL. 





ach wee ~ | 


‘|, bang” should not have applied the first time she’ was ever put on 


* blocks. i ' 

; In much wonderment I examined the boat two or three days 
after the accident of the 2nd February, and I found that the keel 
‘had previously suffered extensive punishment—from having ap- 
:parently been on the rocks—at some period of her career. This 
‘damage extended from the forefoot to quite 60ft. aft of the 108ft. 
‘‘overhang,” and so, if, as is more than probable, the alread 
crippled keel (and hull) took a foul bearing over this space, muc 
room for wonder at the subsequent collapse is not left. Or, 
possibly, the blocks amidships crushed before the fore-part took 
any appreciable bearing. ' 

I was greatly surprised, on recently reading the published notes 
of the law trial, to observe that none of the witnesses seem to have 
discovered this all-important factor in the case, which I related to 
a few friends at the time of my inspectiun. 

Cressington, Liverpool, Henry A, Drepry, M. Inst. C.E. 

May 30th, 





THE NAVAL BOILER OF THE FUTURE. 

| Srr,—With reference to your interesting article in your issue 
of May 5th, advocating the Niclausse type of bojler, you will see 
from the enclosed Blue-book that I patented the same nearly 
twenty-three years ago. The method adopted in the Niclausse 
boiler of fixing the tubes is certainly a great improvement on 
mine—these bam are better understood now than they were 
then. But my boiler supplies superheated steam, which the 
Niclausse boiler does not. The boiler worked most satisfactorily. 

Exchange-buildings, Derby, May 10th. G. D, Scort, 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers: E. Barr, to the 
Duke of Wellington for the-Canepus-;-G.- F. Thompson, to the 
Duke of Wellington, for the Conflict ; T. Shattock, to the Edgar 
(lent). Assistant engineer: A. R. Xe to the Renown. Pro- 
| bationary assistant engineer: W. G. G. P. Lumsden, to the Edgar. 


ANOTHER AMALGAMATION;—It is stated on good authority that 
two well-known firms, the Clydebank Engineering and Shipbuilding 
} Company, Limited, and John Brown and Company, Limited, Atlas 
Works, Sheffield, are about to amalgamate, and in the course of a 

few days the public will be asked to subscribe for the capital, 
) which it is said. will be about £3,000,000. This action is age | 
upon the lines of the amalgamation of Messrs. Vickers, Sons, an 

| Maxim, Limited, of Sheffield, with the Naval Construction and 
| Armament Company, Limited, of Barrow, in 1897. 

AMALGAMATION OF GERMAN ELECTRICAL INTERESTS.—The Bank 
| fiir Electrische Industrie and the Electricitiits-Gesellschaft Felix 
| Singer and Co. Actien-Gesellschaft, both of Berlin, and the 
Helios Electricitiits- Actien-(tesellschaft, of Cologne, with’ its 
financial company, the Gesellschaft fiir Electricitiits-Anlagen, are 
to be amalgamated. The Helios Company will raise its peo 
from ten to sixteen million marks (£500,000 to £800,000), makings 
it equal to the share capital of the Gesellschaft fiir Electricitiits- 
Anlagen, while the Bank fiir Electrische Industrie and the Singer 
Company will go into liquidation. As a result of this combination 
or absorption of interests, the Helios Company, which has hitherto 
been mainly occupied with the manufacture of electric lighting 
plant, will embark upon the construction and installation * of 
material for electric traction. It is understood that Mr. Felix 
Singer, the founder and general manager ‘of the Bank fiir Elec: 








extreme cold would result, 


of either hydraulic limestone or. materials for rendering it so, and 


trische Industrie and. of the company which bears his name, will 
not join the Helios Company. = s 
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ROYAL INSTITUTION OF GREAT BRITAIN.* 


THE MOTION OF A PERFECT LIQUID. 


lr we look across the surface of a river, we cannot fail to observe 
the difference of the movement at various points. Near one bank 
the velocity may be much less than near the other, and generally, 
though not always, it is greater in the middle than near either 
bank. _If we could look beneath the surface and see what was 
going on there, we should find that the velocity was not so great 
near the bottom as at the top, and was scarcely the same at any 
two points of the depth. The more we study the matter, the 
more complex the motion appears to be ; small floating bodies are 
not only carried down at different speeds and across each other's 
paths, but are whirled round and round in small whirlpools, some- 
times even disappearing fora time beneath thesurface, By watch- 
ing floating ies we can sometimes realise these complex move- 
ments, but they may take place without giving the slightest 
evidence of their existence. 

You are now looking at water flowing through a channel of 
varying cross-section, but there is very little evidence of any dis- 
turbance taking place. By admitting colour, although its effect is 
at once visible on the water, it does not help us much to understand 
the character of the flow. If, however, fine bubbles of air are 





Fig. 1 


aimitted, we at once perceive—Fig. 1—the tumultuous conditions 
under which the water is moving, and that there isa strong whirl- 
pool action. This may be intensified by closing in two sides—Fig. 
2 —so as to imitate the action of a sluice gate, through the narrov 


channel widens out it is clear that this model does not give us the 
proper distribution. In the model the wider portions are not filled 
up, as they would be, with the natural fluid ; for it must be clearly 
understood that the stream lines do not flow on as the balls along 


| 
| 





























Fig. 3 


these wires, passing through a mass of dead water, but redistribute 
themselves so that every particle of water takes part in the ftiow. 
Perhaps you may think that if these wires were removed, and the 
wooden balls allowed to find their own positions, they would group 
themselves as with an actual liquid. This is not the case ; and, for 
reasons that you will see presently, no model of this kind would 
give us the real conditions of actual flow. By means of a 
model, however, we ma 
absolutely essential we should realise the correct nature of the 
grouping which occurs. 

First, look at the twodiagrams on the wall—Figs. 4 and 5—which 
you will see represent channels of similar form to the experimental 


be able to understand why it is so | 



































Fig. 2 


opening of which the water has all to pass, the presence of 
air making the disturbed behaviour of the water very evident. 

Now you will readily admit that it is hopeless to begin to study 
the flow of the water under such conditions, and we naturall 
ask, Are there not cases in which the action is more simple? Suc 
would be the case if the water flowed very slowly in a perfectly 
smooth and parallel river bed, when the particles would follow one 
another in lines called ‘‘ stream lines,” and the fiow would be like 
the march of a disciplined army, instead of like the movement of 
a disorderly crowd, in which free fights taking place at various 
points may be supposed to resemble the local disturbances of 
whirlpools or vortices. 

The model-—Fig. 3—represents on a large scale a section of the 
channel already shown, in which groups of particles of the water 
are indicated by round balls, lines in the direction of flow of these 
goups—which for convenience we may call particles—being 
coloured alternately. When J move these so that the lines are 
maintained, we imitate “‘ stream-line” motion, and when, at any 
given point of the pipe, the succeeding particles always move at 
exactly the same velocity, we have what is understood as “‘ steady 
motion.” 

As long as all the particles move in the straight portion of the 
channel, their behaviour is easy enough to understand. Butas the 


* Weekly evening meetiz y, Friday, February 10th, 1899. Discourse by 
Prof. H. 8. Hele-Shaw, LL.D., M. Inst. C.E. 





Fig. 5 


Fig. 4 


one. The same number of particles enter and leave in each under 
apparently the same conditions, so that the idea may naturally 
arise in your minds, that if the particles ultimately flow with the same 
speed whatever their grouping in the larger portion of the channel, 
it cannot much matter in what particular kind of formation they 
actually pass through that wider portion. To understand that is 
really very important. Let us consider a model—Fig. 6—specially 
made for the purpose. You will see that we have two Rove of 
particles which we may consider stream lines, those on the left 


























Fig. 7 


coloured white, and those on the right coloured red. The first and 
last are now exactly 18in. apart, there being eighteen balls of lin. 
diameter in the row. If I move the red ones upwards, I cause them 
to enter a wider portion of the channel, wherein they will have to 
arrange themselves so as to be three abreast—Fig. 7. It is quite 
clear to you, that as I do this their s in the wider portion of 
the channel is only one-third of that in the narrow portion, as you 
will see from the relative positions of the marked particles. Now, 
directly the first particle entered the wider channel, it commenced 
to move at a reduced speed, with the result that the — 
immediately behind it must have run up against it, exactly in the | 
same way that you have often heard the trucks in a goods train run 

in succession upon the ones in front, when the coal of the engine 

is reduced ; and you will doubtless have noticed that it was not 

necessary for the engine actually to stop in order that this might 

take place. Moreover, the force of the impact depended largely 

upon the suddenness with which the speed of those in front was 

reduced. Applying this illustration to the model, you will see | 
that impact of these particles in the wider portion would necessarily 
involve a greater pressure in that part. Turning next to the white 





balls, I imitate, by means of the left-hand portion, the flow which 
will occur in a channel six times as large as the original one, and you 
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now see—Fig. 7—that as the particles have placed thems i 
abreast, and the first and last row are 3in. pr instead of Tale 
speed in the wider portion of the channel must have been one-sixth 
of that in the narrow portion. Evidently, therefore, the velocit f 
the particles has been reduced more rapidly than in the provies 
case, and the pressure must consequently be correspondin iy 
greater. aid 
We may now take it as perfectly clear and evident, that the 
pressure is greater in the wider portion and less in the narrowe; 
portion of the channel. Turning now to the two diagrams, we seg 
that the pressure is in each case greater in every row of particles a, 
in the wider portions of the channel, but that instead of being 
suddenly increased, as in the model, it is gradually increased, The 
width of the coloured bands, that is, rows of particles, or width 





Fig. 8 


apart of stream lines, is a measure of the increased pressure. ‘I'hus 
you will now regard the width of the bands, or what is the same 
thing, the distance apart of the stream lines, as a direct indication 
of pressure, and the narrowness or closeness of the stream lines asa 
direct indication of velocity. 

Next notice the great difference between the two diagrams, In 
one diagram—Fig. 4—the change of width is uniform across the 
entire section. In diagram—Fig. 5—however, this is not the case, 
In the narrowest — of the channel in each diagram, there are 
seven colour bands of little balls each containing three abreast, 
but we find that in one diagram—Fig. 4—they are equally spaced 
in the wider part six abreast throughout. In the other diagram— 
Fig. 5—the outer row is spaced eight abreast, the second row rather 
more than six and the inner rows rather more than four abreast, 
and the middle row less than four abreast, making in all forty-two 
in a row. as in the previous case. One diagram—Fig. 5—therefore, 
will represent an entirely different condition to the state 
represented by the other diagram—Fig. 4—the pressure 
in the wide part of the latter varying from a maximum 
at the outside toa minimum in the middle, while the 
corresponding velocity is greatest in the middle and 
least at the outside or borders. 

Now, when we know the pressure at every point of a 
liquid, and also the direction in which the particles are 
moving, together with their velocity at every point, we 
really know all about its motion, and you will see how 
important the question of grouping is, and that, in 
fact, it really constitutes the whole point of my lecture 
to-night. ow, then, shall we ascertain which of the 
two groupings--Fig. 4 or 5—is correct, or whether 
possibly some grouping totally different from either does 
not represent the real conditions of flow ’ 

Now, the model does not help us very far, because 
there seems to be no means of making the grouping 
follow any regular law which might agree with fluid 
motion. In whatever way we improve such a model, we 
can scarcely hope to imitate by merely mechanical mears 
the motion of an actual liquid, for reasons which I will 
now try to explain. 

In the first place, apart from the particles having no 
distinguishing characteristics, either when the liquid is 
opaque or transparent, they are so small and their num- 
ber is so great as to be almost beyond our powers 
of comprehension, Let me try, by means of a simple 
illustration, to give some idea of their number, as arrived 
at by perfectly well recognised methods of physical computation. 
Lord Kelvin has used the illustration that, supposing a drop of 
water were magnified to the size of the earth, ‘the ultimate 

icles would appear to us between the size of cricket balls and 
ootballs. I venture to put the same fact in another way, that 
may perhaps strike you more forcibly. This tumbler contains half 
a pint of water. I now close the top, Suppose that, by means 
of a fine hole, I allow one and a-half billion particles to flow out 
per second—that is to say, an exodus equal to about one thousand 
times the population of the world in each second—the time re- 
quired to empty the glass would be between—for, of course, we 
can only give certain limits—seven million and forty-seven million 


ears, 
In the next place, we have the particles interfering with each 








































































Fig. 8 


other’s movements by what we call ‘‘ viscosity.” Of course, the 
general idea of what is meant by a “‘ viscous” fluid is familiar to 
everybody, as that quality which treacle and tar possess in 4 
marked degree, glycerine to a less extent, water to a less extent 
than glycerine, and alcohol and spirits least of all. In liquids, the 
property of viscosity resembles a certain positive ‘‘ stickiness” of 
the particles to themselves and to other bodies ; and would be well 
represented in our model by coating over the various balls with 
some viscous material, or by the clinging together, which might 
take place by the individuals of a crowd, as contrasted with the 
absence of this in the case of no viscosity as represented by the 
evolutions of a body of soldiers, It may be accounted for, to 4 
certain extent, by supposing the particles to possess an irregular 
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o constantly move across each other’s paths, causing 
shape, oF Wsticles to be whirled round together. 
Orhatever the real nature of viscosity is, it results in producing 
;, water the eddying motion which would be perfectly impossible 
if yiscosity were absent, and which makes the problem of the 
: otion of an imperfect liquid so difficult and perplexing. Now, 
all scientific advance in discovering the laws of nature has been 
pet 3 by first simplifying the problem and reducing it to certain 
jdeal conditions, a this is what mathematicians have done in 
studying the motion of a liquid. gi ; 

We have already seen what almost countless millions of particles 
must exist in a very small space, and it does require a much greater 
stretch of the imagination to consider their number altogether with- 
out limit. If we then assume that a liquid has no viscosity, and that 


it is incompressible, and that the number of particlesis infinite, we 





Fig. 10 


arrive at a state of things which would be represented in the case of 
the model or the diagram on the wall, when the little globes were 
perfectly smooth, perfectly round and and perfectly hard, allof them 
in contact with each other, and with an unlimited number occupying 
the smallest part of one of the coloured or clear bands, This agrees 
with the mathematical conception of a perfect liquid, although the 
mathematician hasin his mind the idea of something of the nature 
of a jelly consisting of such small particles, rather than of the 
separate particles themselves, The solution of the problem of the 
grouping of the little particles, upon which so much depends, and 
which may have at first seemed so simple a matter, really repre- 
sents, though as yet applied to only a few simple cases, one of the 
most remarkable instances of the power of higher mathematics, 
and one of the greatest achievements of mathematical genius. 

You will be as glad as I am that it is not my business to-night to 
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explain the mathematical processes by which the behaviour of a 
perfect liquid has been to a certain extent investigated. You will 
also understand why such models as we could actually make, or any 
analogy with the things with which we are familiar, would not help 
us very much in obtaining a mental picture of the behaviour of a 
perfect liquid. If, for instance, we try to make use of the idea of 
drilled soldiers, and move the lines with that object in view, we see 
that instead of the ordinary methods of drill the middle rank soon 
gains on the others, and enters again the parallel portion of the 
channel in a very different relative —— to the opposite lines, 
although the stream-lines would all have the same actual velocity 
when once again in the parallel portion. Since, then, we cannot use 
models or any simple analogy with familiar things, or follow—at any 





Fig. 12 


rate this evening—the mathematical methods of dealing with the 
Problem, what way of understanding the subject is left to us ? 

If we take two sheets of glass, and bring them nearly close 
together, airs only a space the thickness of a thin card or piece of 
paper, and then by suitable means cause liquid to flow under pressure 
; gn them, the very property of viscosity, which as before noted, 

§ the cause of the eddying motion in large bodies of water, in the 
eee case greatly limits the freedom of motion of the fluid between 
per Wo sheets of glass, and thus prevents not only eddying or whirl- 
is ate, but also counteracts the effect of inertia. Every particle 

n compelled by the pressure behind and around it to move 





onwards without whirling motion, following the path which corre- 
sponds exactly with the stream lines in a perfect liquid. 

If we now, by a suitable means, allow distinguishing bands of 
coloured liquid to take part in the general flow, we are able to imitate 
exactly the conditions represented in the diagrams—Figs. 4 and 5, 
You are now looking at a projection on the screen—Fig. 8, Plate I. 
—of liquid, which, in flowing through the gradually enlarging and 
contracting channel, is obeying the conditions I have described. Such 
is the steadiness of its motion that it is scarcely possible to believe 
at first that the figuredoes not consist of fixed bandsof colour painted 
in perfectly smooth curves, By varying the flow of the coloured 
liquid, however, you will realise at once that the painting is done by 
nature and not by the hand of a human artist. 

Now you will notice that the bands widen out as they approach 
the wider portion of the channel, afterwards contracting to their 
original width ; but I have already prepared you for the fact that 
they do not do this uniformly, and, in spite of the fact that they 
were all equally spaced in the narrower portion of the pipe, they 
are very unequally spaced in the wider portion—in this you will 
- the resembiance to the model, Fig. 3, and the case given in 

ig. 5. 
You will not, I trust, now fall into the very natural mistake of 
thinking that the nature of the substance is more attenuated 
because the band has become wider, but will realise that the 
particles are in the wider portion just as close together as in the 
narrower, I have already explained that as more particles are re- 
quired to fill the greater width, and can only be supplied from the 
same band behind, the band at that part cannot possibly be moving 
as fast as the narrow bands at the same cross section, that is, on 
the line drawn across at right angles to the central line of the stream. 

This I will now prove to you by a very simple but conclusive ex- 
periment, for by opening and closing the tap regulating the colour 
bands, we can start a fresh supply exactly at the same instant in 
each of the bands—in the same way as the starter attempts, 
though usually not with the same success, to carry out his duties 
on the racecourse. Fig. 9, Plate I., shows the different position 
of various colour band fronts which were all started in line, and 
gives a good idea of the relative changes of velocity. You will 
see that the straight formation of the row is not maintained, even 
in the parallel portion of the channel, the middle row gaining on 
the sides, which is not because of any resistance on the sides, but 
because the influence of the enlargement is felt before that is 
actually reached. Then, you see, the middle portion slows down 
considerably, and, for an instant, of course, the portions which 
lag behind on the sides appear to be overtaking it ; they in turn, 
however, have to occupy so much more space on the sides, that 
they fall rapidly behind, and the once straight row of particles 
becomes, in leaving, more and more curved. This curve is so 
drawn out as to leave no doubt in your minds as to which bani of 





Fig. I3 


particles wins the race ; and, although ultimately these particles 
are again flowing along the narrow channel at the same velocity, 
whether in the middle or at the sides, the particles which started 
at the middle, at the same time as the particles at the sides, have 
obtained the lead in finally entering the channel again. This lead 
they will continue to maintain, unless they should encounter an 
obstacle in the middle of the channel, when, as I shall be able to 
show you in a subsequent experiment, their positions may possibly 
be reversed. 

By now gradually closing in the slides, so as to reproduce con- 
ditions of a narrow diaphragm or channel with ordinary flow, 
instead of the turbulent or whirlpool motion which then resulted, 
the colour bands at once respond to the altered conditions—Fig. 
10—and, like a perfectly drilled body of troops, perform the re- 
quired evolutions immediately, even though the defile through 
which they are compelled to pass involves almost incredibly rapid 
change of speed. So great, indeed, is the confidence which we 
may place upon their behaviour, that the enlargement from the 
original channel—Figs. 1 and 2—as you see, has been much 
exaggerated in order to make the conditions as severe as possible, 
and intensify the effect. The greater pressure in the wider 
portion may be illustrated by the fact that while the plugs remain 
at rest in the middle, where the narrow bands are, they are 
forced out, when removed to the sides, by the greater pressure, 
which there acts on the ends. This is where the bands were 
widest and the velocity slowest, This is quite contrary to what 
might have been expected, seeing that the liquid was forced so 
rapidly through the narrower channel, but it needs many illustra- 
tions to bring home to us this apparent contradiction of our ordi- 
nary experience, Fig. 11 shows the liquid now flowing out through 
the new channel thus made, as well as through the original place 
of exit. 

But at this stage you may reasonably inquire how it is that we 
are able to state, with so much certainty, that the artificial condi- 
tions of flow with a viscous liquid are really giving us the stream- 
line motion of a perfect one ; and this brings me to the results 
which mathematicians have obtained. 





The view now shown represents a body of circular cross section, 
past which a fluid of infinite extent is moving, and the lines are 
plotted from mathematical investigation and represent the flow 
of particles. This particular case gives us the means of most 
elaborate comparison ; although we cannot employ a fluid of infinite 
extent, we can prepare the border of the channel to correspond 
with any one of the particular stream lines, and measure the exact 
positions of the lines inside. 

By means of a second lantern the real flow of a viscous liquid 
for this case is shown upon the second screen, and you will see 
that it agrees with the calculated flow round a similar obstacle of a 
perfect liquid. The diagram shown on the wall is the actual figure 
employed for comparison, and upon which the experimental case 
was prejected, By this means it was proved that the two were in 





Fig. 14 


absolute agreement. If we start the impulses, as before, in a row, 
we at once see how the middle particles lag behind the outer ones, 
as indicated by the width of the bands, showing that it is not 
necessarily the side stream lines that move more slowly. It 
may be more interesting to you to see, in addition to the 
foregoing case—in which for convenience, and as quite sufficient for 
measurement only, a semi-cylinder was employed—the case of a 
complete cylinder, and this is now shown—Fig. 12, Plate I, In this 
case two different colours are used in alternate bands, and these 
bands are sent in, not steadily bnt impuisively, in order to illustrate 
what I have just pointed out. You will see how the greater width 





Fig. 15 


of the colour bands before and behind the cylinder indicates an 
increase of pressure in those regions, This in a shipshape form 
accounts for the standing bow and stern waves, whereas the 
narrowing of the bands at the sides indicates an increase of 
velocity and a reduction of pressure, and account for the depres- 
sion of water level, with which you are doubtless familiar, at the 
corresponding part of a ship. 

I will now take a more striking case. If, instead of a circular 
body, we had a flat plate, the turbulent nature of the flow is 
evidently very great, as you will see from the view—Fig. 13—which 
is a photograph of the actual flow under these conditions, made 
visible by very fine air bubbles, and showing water at rest in tke 
clear space behind the obstacle. 

We can, however, take steps to reduce this turbulence, and you 
now see on the second screen the flow by means of apparatus 
which time does not permit me to describe, but which gives a slow 
and steady motion that it would be impossible to improve upon in 


ay 


Fig. 16 


actual conditions of practice, or even, I-am inclined to think, by 





any experimental method. Instead of using air to make this flow 
clear, we now allow colour to stream behind the plate, and you wil 
see—Fig. 14, Plate I1.—that the water still refuses to flow round to 
the back, and spreads on either side. We have so low a velocity 
as not to induce vortex motion, but the inertia of the particles 
which strike the flat plate causes them to be deflected to 
either side, exactly as tennis balls in striking against a wall 
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obliquely. The sheet of water is so thick, that is to ~ the 
paratlel glass plates are so far apart, that they do not enable the 
viscosity of the water to act as a sufficient drag to prevent this 
taking place. 

To make the action of the water in front of the plate more 
visible, a different coloured liquid is allowed to enter from orifices 
in asmall pipe placed across the slide in the thick sheet. You will 
now see that e general motion is steady enough to give a very 
clear idea of the deflecting action of the plate, and streaks of 
colour set themselves in such a way as to indicate the behaviour of 
the individual particles. This effect is practically what is called 
“‘discontinuity,” for, although perfectly discontinuous motion can 
only take place when there is no viscosity, the effect of the general 
flow upon the nearly quiescent mass behind the plate is very 
slight. 

If we send the flow in impulses, we produce vortex motion at 
the edge, due to the viscosity, as shown in Fig. 15. This takes 
place in the thick sheet directly the velocity is sufficiently increased, 
though only at the edges of the plate, the motion being otherwise 
the same. Mathematicians, however, predicted with absolute cer- 
tainty, that with stream-line motion the water should flow round 
and meet at the back—a state of things that, however slow we 
make the motion in the present case, does not occur 
owing to the effect of inertia. They have drawn with equal con- 
fidence the lines along which this should take place. We could 
either effect this result with the experiment you have just seen, 
by using a much more viscous liquid, such as treacle, or what 
comes to the same thing, bringing the two sheets of glass nearly 
close together ; and the flow which you are now witnessing— Fig. 
16, Plate I1.—shows the result of doing this. The colour bands 
in front of the plate no longer mix at all with the general body of 
flow, or are unsteady, as was the case in the last experiment, but 
flow round the plate and flow so steadily, that unless we jerk 
the flow of the colour bands, it is impossible to tell ia which direc- 
tion they are actually moving. 

A still more extraordinary case is that of a plate at an angle of 
45 deg., the central line no longer striking the plate at the centre, 
but at a certain point which, together with the actual curves of flow, 
has been calculated and plotted by Professor Lamb. The calcula- 
tions being made for an infinite fluid, we require the artificial border 
to be prepared, corresponding to the different stream-lines, and 
when that is done, we find that the flow absolutely agrees with 
that predicted by Professor Lamb, the central line which meets 
the plate, leaving it exactly with the same form at the correspond- 
ing point on the back, the curves of each being hyperbolas. This 
effect is, of course, produced by the central line dividing on the 
plate, a portion flowing upwards and a portion flowing downwards, 
re-uniting at a corresponding point behind, from whence it flows 
away. 

Such a state of things would be absolutely impossible to con- 
ceive by most of us, but by turning the plate at an angle in the 
lantern, we are able to approximately represent, even without 
artificial border lines, this condition of flow. You are thus able 
to see a striking example of the absolute accuracy of mathematical 
prediction, and to feel every confidence that the original 
experiment in the channel, or indeed any others with thin viscous 
films, should give us indeed a correct picture of what we can never 
~— to see, viz., the motion of a perfect liquid. 

t is satisfactory to know, that the principle of the thin films has 
been examined by probably the greatest authority on the subject, 
and as a result, Professor Sir. G. Gabriel Stokes states that ‘‘ they 
afford a complete graphical solution, experimentally obtained, of a 
problem which, from its complexity, baffles the mathematician 
except in a few simple cases,” 

Whilst I have been dealing with the stream lines of a perfect 
liquid, your minds will doubtless have turned to the lines along 
which magnetic and electrical forces appear to act. We are pos- 
sibly further from realising the actual] nature of these forces than 
from a correct conceptiou of the real nature of a liquid. We have 
long agreed to abandon the old ideas of the electrical and magnetic 
fluids flowing along these lines, and to substitute instead the idea, 
that these lines represent merely the directions in which the forces 
act. Now we can easily see that this conception is quite a reason- 
able one, for in the case of the model it is not necessary to have 
the row of balls actually moving in order that the effect may be 
transmitted along the different lines they occupy. If I attempt 
to raise the plate upon which they rest, the pressure is instantly 
transmitted through the whole row to the top ball along gach line, 
whatever curve the line may take. In the same way, you will 
remember that it was not necessary to have the colour bands 
actually in motion, for though apparently free to move in any 
direction, they retain their form for a considerable time, and the 
path along which they would influence each other as soon as the 
tap is opened, would be along those lines in which the liquid was 
flowing before it was brought to rest. Hence it is possible, with 
some suitable means, to cause a viscous liquid to reproduce exactly 
the lines of magnetic and electrical induction. Inthe case of 
magnetism and electricity, it is of course ible, by means of a 
small magnetic needle or a galvanometer, by exploring the whole 
surface through which magnetic induction or electrical flow is 
acting, to plot the lines of force for innumerable cases, where we 
can work in air or on the surface of the solid conductor. 

Bat in this building it seems natural to take as an example the 
case first used by the great man to whom the conception of lines of 
magnetic force is due, for the first reference I have been able to 
find to such lines is in one of Faraday’s earliest papers on the in- 
duction of electric currents,* in which he says, ‘‘By magnetic 
curves I mean the lines of magnetic forces, however modified by 
the juxtaposition of poles, which would be depicted by iron filings, or 
those to which a very small magnetic needle would form a tangent.” 

You are all familiar with the way in which iron filings set them- 
selves, when shaken over the North and South poles of a magnet. 
The magnetic lines are then nearly, but not quite, circular curves 
between the two poles. Now the mathematics of the subject tells 
us that if the poles could be regarded as points, the lines of force 
between them would be perfect circles. 

You are now looking—Fig. 17, Plate If.—at the colour bands, 
the edges—or indeed any portion—of which represent lines 
obtained by admitting coloured liquid from a series of small holes 
round a central small orifice, which admits clear liquid, and allows 
them to escape through another small orifice—called respectively 
in hydromechanics a source and sink—and I leave it to you to judge 
how far these curves deviate from the ideal form. 

My assistant is now allowing the colour to flow first steadily and 
them in a series of impulses, and the latter gives us the conception 
of waves or impulses of magnetic force, though of course the mag- 
netic transmission force would be instantaneous. Regarded asa 
liquid, it is here again clear how absolutely the truth of our views 
concerning the slower movement in the wider portion is verified by 
this experiment. 

A last experiment—Fig. 18—shows the streams admitted, not 
from a source but from a row of orifices in what corresponds to the 
slowest moving portion of the flow. The result is, that the colour 
bands are much narrower, and although the circular forms of the 
curves are, as in the previous experiment, preserved, the lines are 
so fine at the point of exit, which, as before, corresponds to the 
South Pole, as to really approximate to ideal stream lines. 

The same method enables us to trace the lines of force through 
solid conductors, for, as long as we confine ourselves to two dimen- 
sions of space, we may have flat conductors of any shape whatever. 
But it does something more, for by making the film rather deeper 
in some places than others, more particles arrange themselves 
there, and the lines of flow will naturally tend in the direction of 
the deeper portion. This wiil give the stream lines identically 
the same shape as the magnetic or electrical curves which encounter 
in sa, agua a body of less resistance—for instance, a para-mag- 
netic y. 





* “Experimental Researches in Electricity,” vol. i., page 82. 
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If, on the other hand, at these points the film is made rather | 
thinner, less particles will be able to dispose of themselves in the 
shallow portion of the film, and hence the lines of flow will be 
pushed away from this portion, giving us exactly the same forms 
as magnetic lines of force in a magnetic field in proximity to a 
dia-magnetic body. 

Here, again, mathematical methods have enabled lines of actual 
flow to be predicted, and you may compare the actual flow for the 
case of a cylindrical para-magnetic body, which was worked out 
some years ago, 

You will doubtless not be inclined to question the practical value 
of stream lines in the subject which we have just been considering, 
because, unlike the flow of an actual liquid, magnetic lines of force 
can never be themselves seen, and because there is no doubt as to 
the correspondence of the directions to the lines of a perfect liquid. 
It was the conception of these lines in the mind of Faraday, and 
more particularly their being cut by a moving wire, that enabled 
him to realise the nature of the subject more clearly than any other 
man at the time, and todo so much towards the rapid develop- 
ment of electrical science and its practical applications. 

When we come to ccnsider the relation of the study of the motion 
of a perfect liquid with hydromechanics and naval architecture, it 
must be admitted that the matter is a difficult one. Probably one 
of the most perplexing things in engineering science is the absence 
of all apparent connection between higher treatises on hydro- 
dynamics and the vast array of works on practical hydraulics, 
The natural connection between the treatises of mathematicians 
and experimental researches of engineers would appear to be 
obvious, tu’ very little, if any, such connect’on exists in reality ; 
and while at every <tep electrical applications owe much to the 
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theories which are common to electricity and hydromechanics, we 
look in vain for such applications in connection with the actual 
flow of water. 

Now the reason for this appears to be the immense difference 
between the flow of an actual liquid and that of a perfect one 
owing to the property of viscosity. A comparison of the various 
experiments which you have seen to some extent indicates this. 

In the first place let us consider for a moment some of the 
things which would happen if water were a perfect liquid. In 
uch a case, a ship would experience a very different amount of 
resistance, because, although waves would be raised, owing to the 
reasons which we have already seen, the chief causes of resistance, 
viz., skin friction and eddying motion, would be entirely absent, 
and of course a submarine boat at a certain depth would experi- 
ence no resistance at all, since the pressures fore and aft would be 
equal. On the other hand, there would be no waves raised by the 
action of the wind, and there would be no tidal flow, but to make 
up for this rivers would flow with incredible velocity, since there 
would be no retarding forces owing to the friction of the banks, 
But the rivers themselves would soon cease to flow because there 
would be no rainfall such as exists at present, since it is due to 
viscosity that the rain is distributed, instead of falling upon the 
garth in a solid mass when condensed. In a word, it may be said 
that the absence of viscosity in water would result in changes 
which it is impossible to realise, 

We may now briefly try to consider the difference between 
practical hydraulics and the mathematical treatment of a perfect 
liquid. The earliest attempts to investigate in a scientific way the 
flow of water appears to have been made by a Roman engineer 
about 1800 years ago, an effort being made to find the law for the 
flow of water from an orifice. For more than 1500 years, however, 
even the simple principle of flow according to which the velocity 
of efflux varies as the squar2 of the head, or, what is the same 
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thing, the height of surface above the orifice varies as the square 


of the velocity, remained unknown. Torricelli, who discovered 
this, did so as the result of observing that a jet of water rose 
nearly to the height of the-surface of the body of water from 
which it issued, and concluded, therefore, that it obeyed the then 
recently-discovered law of all falling bodies. 

Though it was obvious that this law did not exactly hold, it was 
a long time before it was realised that it was the friction or vis- 
cosity of liquids that caused so marked a deviation from the simple 
theory. Since then problems in practical hydraulics, whether in 
connection with the flow in rivers or pipes, or the resistance of 
ships, have largely consisted in the determination of the amount 
of deviation from the foregoing simple iaw. 

About one hundred years ago it was discovered that the resist- 
ance of friction varies nearly in accordance with the simple law of 
Torricelli, and also—although for a totally different reason—the 
resistances due to a sudden contraction or enlargement of cross 
section of channel, or to any sudden obstructions, appear to follow 
nearly the same law. Now it is extremely convenient, for reasons 





which will be understood by students of hydraulics, to treat all 


—————— 
kinds of resistance as following the same law, viz., square of 
city, which the variation of head or height of surface has sh ~e 
do. But this is far from being exact, and an enormous ples. = 
labour has consequently been expen¢ed in finding for al] oe 
able conditions in actual work tables of coefficients, or em =r 
expressions, which are required for calculations of various oe 
questions, Such data are continually being accumulated’ in Meal 
nection with the flow of water in rivers and pipes, for hyd > 
motors and naval architecture. This is the practical sidg oe 
question, the 

On the other hand, eminent mathematicians, since the da 
Newton and the discovery of the method of the calculus ; a 
been pursuing the investigation of the behaviour of a Bors 
liquid. The mathematical methods which I have already fsa 
to as being so wonderful have, however, scarcely been brought 1. 
bear with any apparent result upon the behaviour of g Viseo 
fluid. Indeed, the mathematician has not been really able te 
adopt the method of the practical investigator, and deal with use 
ful forms of bodies, such as those of actual ships, or of liquiq 
moving through ordinary channels of varying section, even for th 
case of a perfect liquid ; but he has had to take those cases—and 
they are very few indeed—that he has been able to discove 
which fit in with his mathematical powers of treatment, . 

This brief summary may possibly serve to indicate the nature of 
the difficulties which I have pointed out, and will show you the 
vast field there yet lies open for research’ in connection with the 
subject of hydromechanics, and the great reception which awaits 
the discovery of a theoretical method of completely dealing with 
viscous liquids, instead of having recourse, as at present, princi. 
pally to empirical formula based on the simple law alreag 
alluded to. 7 

We may, however, console ourselves with the thought that in 
the application of the laws of motion themselves to any terres. 
trial matters, the friction cf bodies must always be taken into 
account, and renders it necessary that we shou!d commence } 
studying the ideal conditions. In this, as in other matters, the 
naval architect and engineer must always endeavour, as far as 
possible, to base their consideratious and work upon the secure 
foundation of scientific knowledge, making allowances for disturb. 
ing causes, which then cease to be the source of perplexity and 
ecnfusion. 

From this point of view, the study of the behaviour of a perfect 
liquid, even when no such form of matter appears to exist, has an 
interest for the practical man in spite of the deviation of actual 
liquids from such ideal conditions. If the truth must be told, it 
is such a deviation from the simple and ideal conditions that really 
constitute the work cf a professional man, and it is only practical 
experience which, based upon sound technical knowledge, enables 
50,000 tons of steel to be made to span the Firth of Forth, Niagara 
to be harnessed to do the work of 100,000 horses, or an Oceanic 
to be slid into the sea with as little misgiving as the launch of a 
fishing-boat. 

I have, I am afraid, brought you only to the threshold of a vast 
subject, and in doing so have possibly employed reasoning of too 
elementary a kind. After all, I may plead that I have followed 
the dictum of Faraday, who said, ‘If assumptions must be made, 
it is better to assume as little as possible.” If I have assumed 
too little knowledge on your part, it is because of the difficulties 
I have found in the subject myself. If I have left more obscure 
than I have been able to make clear, it is consoling to think 
how many centuries were required to discover even what is 
known at the present time ; and we may well be forgiven if we 
cannot grasp at once results which represent the life-work of some 
of the greatest men, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THis week has seen the issue of the accountant’s certificate of the 
average selling prices of manufactured iron for the two months 
March and April. The nett average is returned as £6 12s, 7d. per 
ton, which compares with £6 8s. 2°25d., the average for January and 
February. The rising market has therefore yielded an all-round 
advance of close on 4s, 5d. per ton, or about the same as was 
recorded last week by the North of England accountants. This 
increase does not entitle the ironworkers to a further advance in 
wages under the sliding scale, and puddlers will continue to receive 
8s. 3d. per ton, and millmen in the same proportion. 

For the first time in the history of the present method of regu- 
lating ironworkers’ wages, the accountants to the Conciliation 
Board have given an analysis showing not only the net average 
for each of the four classes of iron taken into consideration, but 
also the production. This has been done under arrangement 
with the Middlesbrough Iron Trade Board in furtherance of the 
scheme for arranging an amalgamation of the Midland and Middles- 
brough sliding scales. The accountants certify that the total sales 
daring March and April were 29,598 tons, made up as follows :— 
Bars, 20,333 tons, or 68°70 per cent. of the total ; angles and tees, 
1502 tons, or 5°07 per cent.; plates and sheets, 1419 tons, or 4°80 
per cent.; and hoops, strips, and miscellaneous iron, 6344 tons, or 
21°43 per cent. of the total. The average net prices of the four 
descriptions was:— Bars, £6 12s. 11°25d.; angles and tees, 
£6 163, 0°23d.; plates and sheets, £7 93, 1°08d.; and hoops, strips, 
&e., £6 7s. 1°24d. . 

In criticising this return it must be carefully borne in mind that 
the figures given do not relate to the production of the whole of 
the Staffordshire ironmasters. Only so many are included as 
have been agreed upon by the employers and men’s sections of 
the Wages Board jointly. This number is twelve, and they 
embrace both unmarked and marked iron houses, so as to arrive at 
afair average. A special explanation is needed concerning the 
make of 1419 tons set down against plates end sheets. This 
make does not represent the make of ordinary black sheets for 
galvanising and working up purposes and for the merchant trade, 
which is by far the largest section of the Staffordshire sheet iron 
trade. Only two ordinary sheet iron firms are included in the 
twelve selected firms, and of these two the sheets production of 
one is excluded, since they themselves galvanise what sheets they 
make. In reality, therefore, the production of only one common 
sheet iron maker is represented by the return. Ses 

This explanation is necessary, lest from the analysis just issued 
other districts should form a wrong impression of the sheet iron 
output of Staffordshire at the present time. As everyone at a 
acquainted with the trade knows, this is a very large. The 
idea in not including more of the ordinary sheet iron firms i 
forming the basis of the scale has been to, as far as possible, make 
it harmonise with the descriptions of iron taken into account by 
the North of England accountants in their bi-monthly averages. 
The question is this week being discussed whether if more ordinary 
sheet firms were embraced in the return the net average price 
would rise or fall, and the men or the masters be advantaged. 
The only answer is that everything would depend upon whether 
the returns were taken out in a time of an advancing or a receding 
market. If the former the average would probably be increased, 
and this is the position of the market to-day. tal 

Selling prices are this week quoted : Marked bars, £8 10s.; Ear 
of Dudley’s brand, £9 2s, 6d.; second grade, £8 ; merchant _ 
£7 10s. to £3 ; common unmarked ditto, £6 15s, to £7 2s. 6d.; ‘i 
North Staffordshire bars, £7 to £7 5s. per ton. Hoop iron (ordl- 
nary) is quoted by makers £7 10s., and best ditto, £8 ; gas vn 
maintaining its recent advance to £7, and best rivet iron 1s £8 10s, 

r ton. g 
yo" show no betterment from their late unsatisfactory rag 
tion, This afternoon singles were £7 7s. 6d.; doubles, £7 yea ; 
£7 15s,; and trebles, £8 7s, 6d, Galvanised sheets unchanged 4 
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£12 to £12 10s. Laoag is unaltered at £28 10s, to £28 12s. 6d. 
London terms, There ys to be plenty of spelter about now, 
put this does not cause the market to be any easier. There has 
been slightly more inquiry from consumers lately. 

The remarkable advance at the commencement of this week on 
the Scotch and Middlesbrough warrant markets, has had the effect 
of further stiffening pig iron values here, ‘To-day’s market in 
Birmingham was very strong, and additional increases were do- 
manded in several directions, Staffordshire cinder pigs were 51s. 
to 53s. 6d. for forge ; 57s. 6d. to 60s. for part-mine ; 60s, to 65s, 
all-mine ; and 73s. to 75s. best ditto. Midland pigs were 56s. to 
57s. 6d. for Northampton forge ; 56s, to 58s, for Derbyshires ; and 
56s. to 60s. for Leicester and Nottingham makes, 

Steel is in an excellent condition, and there is no likelihood of 
the works hong, Sore of employment throughout the 
rest of this year. semer billets and blooms are £5 5s, td 
£5 10s.; best Siemens ditto, £5 10s. to £5 15s.; mild steel bars, 
£7 5s. to £7 10s.; plates, £8 to £8 10s.; and girders and angles, 
£7 5s. to £7 10s, per ton. 

The makers in the drop forgings and stamping trade—one of the 
branches of the locai engineering industries—have, at a meeting 
held in Birmingham, resolved to form an association for the 

urpose of improving the selling prices. These for some time past 
ee been at a very low level, owing to internal competition. 
This competition is, now it is noticed, in a fair way to being put an 
end to. 

Copper is rather lower this week, but the turnover has been 
good. Spot standard at date is £76 5s.; three months, £76 ; 
tough cake, £80 to £80 10s.; best selected, £80 10s. to £81; and 
strong sheets, £82 10s. to £84 10s. Yellow metal is 7d, to 74d. 
per pound, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—In place of the usual eluggis h resumption of opera- 
tions after the prolonged Whitsuntide holidays in this district, the 
last few days have been a period of more or less general excitement 
in the iron market here ; and in most cases both buyers and sellers 
would seem to have relinquished any attempt to forecast what is 
at all probable in the immediate future. The rapid rise in pig 
iron has brought forward a largely increased inquiry from buyers 
who have been holding back, and the position is further aggra- 
vated by the extreme difficulty that is experienced in placing 
orders for anything like quantities, which is unmistakeable evidence 
of the undoubted scarcity of most brands, especially those that 
are principally used in this district. The collapse of the most 
prominent ‘‘ bear” operator in Scotland, although in well-informed 
quarters it had been anticipated for some weeks past, has necessarily 
been a good deal discussed, and generally, it is thought, it may 
tend still further to strengthen the market, at any rate so far as 
manufactured steel is concerned, prices for which were for a con- 
siderable time depressed by the a underselling of this 
particular operator, and there has been a ies deal of speculation 
as to what may be the position of some of the large shipbuilding 
and engineering firms, who, as one result of the collapse, will be 
unable to obtain the low-priced supplies they had contracted for, 
and will now be compelled to cover their requirements in the open 
market at a —_ — increased cost, 

The opening Manchester Iron Change meeting on Tuesday after 

the holidays, although not a full market, brought together a fairly 
good average attendance, with a tolerably large business offering 
both in raw and manufactured material. On nearly all brands of 
pig iron advances of quite 2s, to 3s, per ton over the prices ruling 
prior to the holidays were quoted, and there were more orders 
offering than either makers or merchants were in a position to 
entertain, For both local and district brands list prices are 
practically simply nominal, as only small parcels can be booked, 
and for these makers want special rates. For Lancashire No. 3 
foundry makers are asking about 65s., less 24. The minimum 
basis for Lincolnshire has been further advanced about 1s. 6d. per 
ton, but still does not represent the actual selling prices, which 
are scarcely under 61s,, whilst 62s, is about the average quotation 
for Derbyshire, net cash, delivered Manchester. There are 
tolerably large orders for forge iron upon the market, which 
buyers have been unable to place. Lancashire makers have 
nothing to sell, but nominally they would want about 62s., 
less 24, with Lincolnshire quoted about 59s, 8d. net, delivered 
Warrington, Foundry Middlesbrough is not quoted under 67s. 4d., 
and in some cases 6d. to 1s, per ton above this figure is asked- for 
delivery by rail Manchester. For Glengarnock and Eglinton 
makers’ quotations are about 69s. to 69s, 6d., net delivered Man- 
chester docks, but second-hand lots might be picked up at about 
1s, 6d. less. For ordinary foundry American iron about 62s, 6d. 
net at docks is now quoted. 
_ Finished iron makers have not yet followed the further advance 
in pig iron, but as there is an active inquiry at the current full 
basis rates, some official upward move is not improbable. At 
present quotations remain at £7 5s. for Lancashire, and £7 10s. 
for North Staffordshire bars ; about £8 7s. 6d. for sheets, and 
£7 12s, 6d. for random to £7 17s. 6d. for special cut lengths of 
hoops delivered Manchester district, and 2s. 6d. less for shipment. 
Nut and bolt makers generally report a tolerably large inquiry for 
engineers’ requirements, but although prices are strong at the 
advance made a short time back on list rates, considerable 
difficulty is experienced in following the further upward move that 
has take place in material; and considering the present state of 
the market, low quotations are still made in some quarters for con- 
tracts of any importance. 

In the steel trade prices are also advancing. Hematites are 2s. 
to 3s, higher, No. 3 foundry being now quoted 74s, 6d. to 75s, 6d., 
less 24, with local-made billets 7s. 6d. net as the minimum. 
For manufactured steel the tendency is in an upward direction, 
but there is no very material change in quotations, bars remaining 
at £7 15s. to £7 17s, 6d., with boiler plates quoted £8 12s, 6d. to 
£8 15s, delivered here. 

There is a continued brisk demand for all descriptions of manu- 
factured metal goods, and although at present list rates remain 
unchanged it is generally anticipated that some upward move will 
before long take place. 

With regard to the engineering trades, except that the holidays 
during the past week have for the time being caused a stoppage 
of operations at works in this district, there is no change in the 
position beyond what I referred to in my last notes, As 
previously stated, some firms engaged in heavy engine work and 
the textile machinery trades are scarcely securing new work in 
the same proportion as orders running out, but generally activity 
is fully maintained, and so far as machine tool makers, locomotive 
and light engine builders, electrical engineers, and boiler makers 
- concerned, there is no indication whatever of any slackening 
off, 
Considerable developments of the engineering industry are in 
progress throughout various parts of Lancashire, new works being 
in course of erection in most of the important centres, and I hear 
that the laying out of an entirely new and very large engineering 
works is in contemplation in the immediate neighbourhood of 
Manchester. 

In the coal trade there is necessarily some little extra pressure 
for supplies, following upon the holiday stoppages of the pits, and 
many of the collieries are in arrears with deliveries. For the 
better qualities of round coal there has been a more active inquiry 
during the holidays than has been known ata similar period of the 
year for a long time past, but with the present more summer-like 

onditions there is a decided falling off in the weight of orders 
coming forward, and merchants in some cases are pressing for 
concessions on present full prices where they have new business to 

lace. Taking prices all through, however, they are generally being 

ully maintained at the quotations which have been ruling for some 
time past. Requirements for other descriptions of fuel have, to 





some extent, been curtailed by the holiday stoppages of works, 
but as these have not fearon he f over the same period as those at 
the principal collieries in the Manchester district, there has been 
rather a shortness of supplies during the last few days, especially 
in the lower descriptions of fuel for mill purposes, which has 
rendered it difficult for collieries to meet altogether satisfactorily 
the full wants of their customers, There is, however, no general 
scarcity on the market, and the present position will right itself 
in a few days as the output for the pits resumes its normal pro- 
portiors, The common qualities of round coal continue in active de- 
mand for steam and forge purposes, with ordinary qualities readily 
fetching about 9s, at the pit. In gas-making coals a considerable 
weight of business has been put through during the past fortnight, 
and the quantities that gas companies are contracting for are 
generally in excess of those that were bought last year ; the prices 
are very firm at the full advance of 1s, 6d., ordinary Wigan 4ft. 
gas coals averaging 9s. to 9s, 3d.; and best Arley gas coal, 9s. 6d. 
up to 10s, at the pit. For engine fuel the demand continues brisk, 
with prices strong at the full quotations, At many of the Lanca- 
shire colleries the output of slack continues insufficient to meet 
requirements of customers, but there are some fairly large 
quantities coming in from Derbyshire and Yorkshire, which are 
filling up any deficiency that is experienced in local supplies. At 
the pit mouth best slack averages 6s. 6d. to 6s. 9d.; medium, 5s, 9d. 
to 6s.; and common, 5s. 3d. to 5s. 6d. per ton. 

Shipping continues only moderate, with no quotable change in 
prices, some of the commoner qualities not fetching more than 
9s. 6d. delivered Garston docks, but the general basis is 10s., with 
this figure firm for delivery High Level Liverpool, and about 
10s. 3d, and 10s, 6d. Partington tips, Manchester Ship Canal. 

The scarcity in the production of coke to meet the present large 
requirements for iron making and foundry purposes continues to 
force up prices for this class of fuel. The Lancashire makers of 
foundry coke held a ting in Manchester on Tuesday, and 
decided to advance their list rates 2s. per ton, which will represent 
about 23s. to 24s., according to quality, at the ovens ; furnace cokes 
have also hardened up in price, and are readily fetching about 17s. 
at the ovens. 

Barrow.—There is a very strong tone in the hematite pig iron 
market this week, and a very full and growing demand exists for 
Bessember mixed numbers which have advanced in price to 69s. 
and 70s, per ton net f.o.b., and warrant iron has also gone up to 
69s, 14d. net cash sellers, 69s, 04d. buyers. There is not, however, 
a big volume of business being done. This is accounted for by the 
fact that makers have very little iron to sell, being so very fully 
sold forward, while on the other hand, holders of warrants have 
too much confidence in the future of trade to clear out parcels 
which they can hold. During the week there has been an 
increase in stocks of 850 tons, making the increase since the begin- 
ning of the year 53,926 tons, and bringing the total of stocks held 
in warrant stores to 228,905 tons. There are forty-two furnaces 
in blast, as compared with forty-one in the corresponding week of 
last year. The prospects of the market generally are very good. 
There is much buoyancy shown, and every indication points to a 
fuller demand from foreign sources, 

The iron ore trade is very brisk, and fifty per cent. more metal 
could be disposed of if raisers could get it to the surface, Prices 
are advancing in sympathy with the price of iron, and good 
average qualities are quoted firmly at 15s. net at mines, while 
common ores are at 12s, 6d., and best sorts at 18s, per ton. 
Spanish ores are being very largely used in the district, and they 
are worth from 16s. to 17s. per ton delivered at West Coast ports. 

The steel trade is very fully employed, and the demand is 
increasing on all hands. Steel rails, which have been largely 
ordered ahead, are in full inguiry, and the market has been 
strengthened by the inability of Americans to deal with any 
business at present outside their own country. Prices for heavy 
sections are firm at £5 2s, 6d. per ton. Steel plates for shipbuild- 
ing purposes are in steady request, but it is probable there will be 
a falling off in demand by the end of the year, as very little new 
commercial tonnage is being given out for next year. Prices are 
firm at £7 2s, 6d. per ton net. Al! other classes of steel are in 
full request, the mills being very busy all round, and prices firm at 
full quotations, 

There is nothing new to report in the shipbuilding and marine 
engineering trades, but now that the holidays are over work is 
going on at high pressure. The new Pacific liner Ortona will be 
launched at Barrow in July, and on July 25th H.M.S. Vengeance 
will be launched. Messrs, Vickers, Sons, and Maxim will then 
have on the stocks three first-class cruisers and a torpedo boat 
destroyer for the British Admiralty, and a first-class battleship 
for the Japanese Imperial Navy. 

The coal trade is very actively employed, and a very full demand 
is reported, but more ample deliveries are needed. Prices are 
firm. Coke is in urgent demand, but deliveries are too small, 
while prices are firm at 27s. delivered. 

Shipping shows marked activity at West Coast ports. The ex- 
ports of pig iron last week were 12,660 tons, and of steel 6050 tons, 
showing an increase of 2795 tons of pig iron and 281 tons of steel, 
as compared with the corresponding week of last year. The 
aggregate shipments this year of pig iron have been 205,703 tons, 
and of steel 209,742 tons, showing an increase of 2374 tons of pig 
iron and a decrease of 22,021 tons of steel, as compared with the 
corresponding period of last year, 

The Barepot Steel Works at Workington have been re-modelled 
with a view to their employment in the steel sheet trade, and it is 
expected they will be started in about a fortnight, 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE Whitsuntide holidays largely affected the output of coal in 
the South Yorkshire district, but work has now been generally 
resumed, and as provision had been made for the ‘“‘ play” days, the 
state of business has not been materially modified. Every effort 
is being made at present to increase the output, particularly in the 
thick.coal pits. The sudden advent of fine weather has caused the 
demand for house coal to fall off, but there is little expectation of 
a fall in value, as there are no stocks at the pits, and there is a 
market for all that is raised, Best Silkstones fetch from 10s. 6d. 
to lls. 6d. per ton ; ordinary, from 83. 6d. Gy ton; Barnsley 
house, from 9s, 6d. to 10s. 6d. per ton ; seconds, from 8s, 3d. per 
ton. Steam coal is as briskly inquired for as ever, but no stocks 
are in hand, and values firm, The foreign trade is fully maintained. 
The railway companies and general consumers are taking maximum 
quantities under contract. Barnsley hards are now at 9s. 6d. to 
10s. 6d. per ton, and in some instances of exceptional qualities 
more money is obtained. Seconds rule from 8s, per ton. Engine 
fuel is exceedingly brisk and high values are reported, nuts making 
7s. to 8s, per ton; screened slack, from 5s. per ton; pit slack, 
3s. 6d. per ton. Best Yorkshire coke fetches 13s, to 14s, per ton ; 
ordinary sorts 11s. to 12s. per ton. 

In the heavy trades of the city continued animation is reported. 
The leisure afforded by the holidays was made use of as usual to 
effect alterations and repairs at the large iron and steel works. At 
several of the establishments the men were all back to work after 
two days’ holiday, more particularly in the war material depart- 
ment, in which pressure is as severe as ever. A walk through 
any of the three armour-plating establishments is sufficient to 
show the enormous additions now being made to the power of 
output in new shops, extensions of old premises, and the laying 
down of fresh plant and pe yar There is great activity, too, 
in the engineering shops and foundries, one feature of |} trade 
which has developed to a great extent of late being the demand 
for castings and other specialities essential for electric light instal- 
lations. The railway branches keep busy, although there is some 
indication of an early slackening off in several departments unless 
fresh orders come to hand. Manufacturers of colliery fittings are 





fully employed through the briskness in the coal trade. This is a 
branch of local work which has suffered considerably for some 
years ; but its turn has come at last, and is likely to continue for 
some time. tz 

The Yorkshire district meeting of the Incorporated Association of 
Municipal and County Engineers is to be held in Sheffield to- 
morrow, Saturday. At 11 a.m. the Lord Mayor will receive the 
members in the Town Hall. A paper, prepared by Mr. C. F. 
Wake, M. Inst. C.E., City Surveyor of Sheffield, on ‘“ Ten Years’ 
Municipal Work in Sheffield,” will be presented. The members 
will afterwards proceed to inspect the electric tramway in course 
of construction in Fitzalan-square, the tramway power station at 
Kelham Island, the Walkley tramways, the Glossop-road baths, 
the Ecclesall-road tramways, the Lumley-street destructor, the 
sewage works, &c. The engineers could not have visited Sheffield 
at a time when a greater number of important municipal works are 
to be seen actually in process of completion. About a hundred 
members are expected, including the surveyors of the Corporations 
of Birmingham, Bradford, Bristol, Derby, Cardiff, Leicester, 
Middlesbrough, Bristol, Croydon, &c. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market has been excited and generally unsettled this 
week, having been disorganised by the operations in warrants, 
which have led to the prices going up very quickly ; in fact, the 
opinion, as a rule, is that they have gone up too fast, and traders 
are doubtful whether they can be maintained at the present higher 
figures, The advances, therefore, instead of stimulating, have 
rather checked buying, and there has been only a limited amount 
of bondé fide business transacted during the last few days. Usually 
the speculative operations in warrants have been carried on in 
Scotch, and the other warrants go up in value in y bong a but in 
the present upward movement Scotch warrants have been com- 
paratively neglected, and the business is mainly in hematite and 
Cleveland warrants. The operations have been conducted in great 

by men of means, and the general public have not had much 
and init. Where they have desired to have a ‘‘ dabble” they 
have bought Scotch warrants, as these are the usual medium in 
which they operate, but, as it happens this time, these warrants 
have moved the least, and outsiders regret that they did not bu 
Cleveland or hematite warrants instead of Scotch ; and on Scote 
they have been able to get in only to acomparatively small extent, 
so that they will not be able to smash the market by rushing in to 
se!l when the market eases. 

One result of the speculators devoting their attention to Cleve- 
land and hematite iron has been that whereas Scotch iron warrants 
were not long ago 8s, 6d. dearer than Cleveland, now they are 
little more than 5s. dearer; and hematite, which recently was 
being sold at the same price as Scotch, is now 4s, 3d. dearer. It 
will not surprise traders to see No. 3 Cleveland pig iron touch 683., 
the top price that was reached in the ‘‘ boom” of 1890. Certainly 
the situation is better for this, because iron is undoubtedly much 
scarcer. It rests a good deal with the London speculators how far 
the prices shall go up, as they are the ‘‘ masters of the situation.” 
Recently a desire has been shown by consumers to buy largely for 
forward delivery ; but this week they have been holding back until 
the market steadies, An advance of 2s. 2d. in a day or 4s. ld. 
in a week, as has been reported in connection with Cleveland 
warrants, is not conducive to bond fide business, 

Last week the bulk of the business in No, 3 Cleveland G.M.B. 

ig iron for prompt delivery was done at 55s.; this week 59s, has 
ee generally paid, and 59s. 6d. was the regular quotation on 
Wednesday, while the leading makers have put up their price to 
60s. Cleveland warrants have been put up to 593, 8d. » SO 
high a price having been unknown for over nine years, It is 
193, 5d. per ton more than was ruling at this time last year, and 
15s. more than the minimum of this year. No. 1 has been raised 
to 6ls., No. 4 foundry to 58s., and grey forge to 563.; but quota- 
tions for the lower qualities are little better than nominal. No 
reliable figures can be given in regard to the prices for mottled and 
white iron, as these qualities are almost unobtainable, and some 
of the makers cannot deliver what they have sold, there being 
numerous instances where delivery orders have been returned to 
merchants, 

Hematite pig iron has been substantially influenced upwards by 
the speculative operations. Last week makers were selling mixed 
numbers of Middlesbrough hematite at 64s. 6d., this week they 
have readily got 66s. 6d., and on Tuesday quoted 67s.; but on 
Wednesday 68s. was their figure, as 68s, 3d. cash would be given 
for Middlesbrough hematite warrants, and 69s, 34d. cash for 
Cumberland hematite warrants. Rubio ore has been raised to 
16s. 6d. per ton, delivered at wharves on the Tees, this having 
been partly because freights have advanced. 

The exports of pig iron from the Cleveland district have been 
somewhat quieter since the holidays, but nevertheless they have 
been very good. For May they reached 123,974 tons, as compared 
with 130,416 tons in April, and 106,754 tons in May last year. 
These are the best figures that have ever been recorded for May, 
with the exception of May, 1897, and they have only been 
exceeded two or three times in any other month. The average 
May export during the last eleven years has been 94,000 tons, 
Notwithstanding that shipments have been so good, Cleveland iron 
during the last ten days was sent into the public warrant stores, 
over 3000 tons having been added during that time. But at the 
close of May the quantity of Cleveland iron held was 144,376 tons, 
a decrease for the month of 5519 tons. Of hematite pig iron 
23,154 tons were held at May 3lst, a decrease for the month of 
3316 tons, 

Generally, there has been an improved demand this week for 

manufactured iron and steel, and in several branches prices have 
been advanced, partly because of the stronger demand, but more 
because of the increasing cost of production, pig iron and fuel 
having become considerably dearer. Though there is a brisker 
demand for plates, angles, and sheets, no additions to the quota- 
tions have been made this week, nor for some time past, chiefly be- 
cause they have got up to figures that are about as high as the trade 
will stand. It will be remembered, too, that there were consider- 
able advances made in plates and other shipbuilding materials 
when the prices of pig iron were stationary, and now things are 
adjusting themselves. Competition with other districts hardly 
allows of higher prices being quoted in this district, and thus 
steel ship plates are kept at £7 2s. 6d., steel boiler plates 
at £8 5s., steel ship angles at £6 17s. 6d., iron ship plates at 
£6 17s. 6d., and iron ship angle’. £6 123, 6d. per ton, all 
less 24 per cent. f.0.t. As, however, there is some improvement in 
the shipbuilding industry and the Scotch producers have put up 
their prices this week, it is believed that manufacturers in this 
locality will advance their rates within the next few days. Steel 
sheets (singles) are firm at £8 10s. at works. Bar iron has been 
raised 23, 6d. per ton, common bars being now quoted at £6 1ds., 
best bars at £7 5s., and double best at £8 5s, at works, and there 
is an excellent demand, especially from abroad—so much, in fact, 
that manufacturers cannot satisfy the demands made upon them. 
Rivet iron has been raised to £6 lds., and packing iron to 
ae 6d., while iron rivets are put up to £8 10s., and steel rivets 
to £9, 
Heavy steel rails are quoted at £5 2s. 6d. per ton net at works, 
but business would probably not be refused at £5. Producers of 
cast iron railway chairs have put up their prices to £3 lds. net per 
ton, not because there is any extra demand, but because the cost 
of materials is going up so quickly. 

The engineering works are very fully occupied, and in a good 
number of cases orders cannot be taken owing to the inability of 
firms to execute them within the required time. Mr. Clifton 
Robinson, the engineer of the Middlesbrough and other tramways, 
has just had to order £60,000 of machinery from the United States, 
not = use it was better or cheaper than if supplied by English 
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firms, but because the latter are so full of work that they could not 
undertake to execute the order in anything like the stipulated 
time. The ironfounders are as fully occupied as ever, except 
those producing chairs. The ironfoundry which has been carried 
on for the past twenty years at Seaham Harbour by Messrs. 
Cockburn and Sample has been purchased by Messrs. J. J. 
Candlish and Co., of Sunderland, and they will considerably 
extend the moulding shops, so as to undertake the production of 
castings of all kinds, 

The death has been recorded within the past few days, of Mr. 
John Hindmarsh Ridley, who has held a prominent position on 
Teesside aS an engineer and railway, &c., contractor. He was 
born at West Hartlepool in April, 1885, and was the eldest son of 
the late Mr, Thomas Dowson Ridley, Mr. J. H. Ridley superin- 
tended the construction of one of the Great Eastern Railway Com- 
pany’s branches to Epping Forest; he afterwards had charge of 
the contract for the making of railways and approaches in con- 
nection with the Great Eastern Railway’s shipping place at Parkes- 
ton; and also carried out certain railway work for the South- 
Eastern at Hastings. He was, till lately, a partner in the firm of 
Messrs. T. D. Ridley and Sons, but within the present year had 
started business in his own name. He was carrying out a contract 
for the construction of patent coke ovens, &c., for the North- 
Eastern Steel Company, at the Acklam Ironworks, Middlesbrough. 
For some years he has been the managing director of the Forcett 
Railway Company, and also of the Forcett Limestone Company. 

The coal trade is quiet, the recent pressing demand having sub- 
sided ; but as coal-masters have sold well ahead, there is not much 
coal offered, and prices are generally well maintained. Best 
steam are firm at 12s, to 12s. 6d. f.0.b., and steam smalls at 6s. 
Best gas coals are steady at 9s. f.o.b. A contract for supplying 
between 30,000 and 40,000 tons of coal to the Paris Gas Company 
has been undertaken by one of the Durham collieries, the price to 
he paid leaving 8s, per ton f.o.b, Tyne Dock. The Newcastle Gas 
Corey which bought the greater part of the 200,000 tons 
which they offered for competition at 8s. 7d. per ton, delivered at 
their works, have had to pay 9s. for the remainder, the orders for 
which they kept back in the hope of buying at easier rates. Un- 
screened bunker coals are realising 9s. to 9s. 6d. per ton f.0.b. ; 
blast furnace coke is going up rapidly in value. Most sellers are 
now asking 21s. per ton, delivered at Middlesbrough furnaces, 
and some considerable contracts for next half-year’s execution 
have been placed at 20s., while for foundry coke 22s, 6d. to 25s. 
f.o.b. is asked. The Durham colliers are asked to vote whether 
they favour a proposal to re-establish the Conciliation Board for 
wages disputes, which was abolished in 1896. The Adelaide Col- 
liery, which has been idle for some years, has been purchased from 
Messrs, Pease and Partners by Captain R. A. Brown, and will 
shortly be re-opened. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a fairly active business in the Glasgow pig iron 
market in the course of the week. The position of the iron and 
steel trades is looked upon as highly favourable, and it may be 
said that there has this week been a considerable revival of specu- 
lative interest in the warrant market. Dealers have been bestow- 
ing continued attention upon Cumberland and Cleveland warrants, 
and Scotch warrants have been in much better request than in 
the past two or three weeks. Business has been done in Scotch 
warrants from 63s, 11d. to 65s. cash, and 64s. 14d. to 65s. 1d. one 
month. Cleveland iron has sold from 58s, 104d. to 59s. 9d. cash, 
593. 6d. fourteen days, and 58s. 3d. to 60s. one month. The 
transactions have been recorded in Cumberland. Hematite war- 
— 68s, 104d. to 69s. 44d. cash, and 69s. to 693. 7d. one 
month. Fi 

Since last report the prices of Scotch makers’ iron have not only 
been well maintained, but are generally higher in sympathy with 
warrants. Govan and Monkland, Nos. 1, are quoted f.o.b. at 
Glasgow, 663. per ton; No. 3, 64s. 6d.; Wishaw and Carnbroe, 
Nos. 1, 67s. 6d.; Nos. 3, 64s. 6d.; Clyde, No. 1, 693. 6d.; No. ;3, 
65s. 6d.; Coltness, Gartsherrie, Summerlee, and Calder, Nos. 1, 
71s.; Nos. 3,.66s.; Glengarnock at Ardrossan, No. 1, 693.; No. 3, 
64s, 6d.; Eglaton at Ardrossan or Troon and Dalmellington at 
Ayr, Nos, 1, 66s. 6d.; No. 3, 64s.; Shotts at Leith, No. 1, 69s.; 
No. 3, 66s.; Carron at Grangemouth, No, 1, 71s.; No. 3, 66s. per 
to 


n. 

There has been a marked advance in the price of Scotch hematite 

igs, which are now quoted by merchants at 72s. 6d. per ton de- 
ivered at the steel works, 

The home consumption of Scotch pig iron is on an extensive 
scale. It is understood that the current output is all going into 
use, and in the course of the past week the stock in the Glasgow 
warrant stores was reduced 274 tons, An additional furnace has 
been lit to produce ordinary pig iron, and there are now eighty- 
three in operation, compared with eighty-two last week and eighty 
in the corresponding week of last year. Of the total, forty-one are 
producing hematite, thirty-six ordinary, and six basic iron. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4532 tons, compared with 4146 in the corresponding 
week of last year, and of the total only 1647 tons were shipped 
abroad. The arrivals of Middlesbrough pigs at Grangemouth 
were 7383 tons, showing a decrease of 52 tons, compared with those 
cf the corresponding week of last year. 

The finished iron and steel trades are in a very active condition. 
The demand for ship-plates has again been more pressing, not 
merely for delivery, but in connection with fresh contracts. For 
several weeks there had been an inclination to hold back from pur- 
chasing, in the expectation that when the pressure in the pig iron 
market should be over, prices might ease off alittle. The circum- 
stances of the raw iron market, however, are different from what 
was expected. Instead of going back, prices of pig iron have 
made a further bound upwards. Makers of steel plates advanced 
their prices early in the week 23. 6d. further per ton, and it is 
doubtful if this rise, which brings up the price to £7 5s., will be 
sufficient, 

The report of the accountant in the Scotch manufactured iron 
trade shows an increase in price which will give’ the workmen an 
advance of 24 per cent. in their wages, 

The coal trade is very active in almost all departments ; there 
has this week been more doing in the shipping of coals. The 
clearances in the past week from Scottish ports amount in the 
aggregate to 181,626 tons, compared with 177,233 in the preceding 
week, and 218,093 in the corresponding week of last year. 

In the Glasgow district there is a very large consumption of 
coals at the iron and steel works, and on this account all kinds of 
small coals and dross are in very brisk demand. There is a rather 
easier market for splint coals at the moment, which is believed to 
be due to the fact that the requirements of the gas works are 
materially diminishing, owing to the longer days. There is a very 
good demand for the better qualities of ell coal for shipment, but 
the domestic consumption at home is reduced owing to the fine 
weather. Main coal is quoted, f.o.b. at Glasgow, 9s.; splint, 
93, 3d. to 9s, 6d.; steam, 10s. to 10s. 3d.; and ell, 10s. to 10s. 6d. 
per ton. Supplies of all kinds of coals are very abundant, owing 
to the steady working of the miners, and the likelihood is that 
prices will have an easier tendency. 

The output of new vessels from the Scotch shipbuilding yards in 
the past month has been thirty-eight, with a total tonnage of 
58,919, compared with twenty-five vessels of 40,886 tons in April, 
and forty-six vessels of 47,780 tons in May last year. The launches 
on the Clyde for May number twenty-eight, with a total tonnage 
of 52;139, against 41,787 in the same month of last year. The 
tonnage of the month is larger than in the corresponding month 
of any preceding year. The output of the five months from Scotch 
shipyards has been 217,745 tons, compared with 176,536 in the 
corresponding period of last year, and 127,487 in the same period 
of 1897, Itis estimated that the new tonnage placed during the 





month amounts to nearly 30,000 tons, including the two first-class 
armoured cruisers, of 9800 tons each, which have been placed 
with the Fairfield and the London and Glasgow Shipbuilding 
Companies, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

At length house coal has entered upon the down grade, and a 
distinct decline is to be noted in most of the house coal varieties, 
such as No. 2 Rhondda. As regards No. 3, this is not so = 
ceptible. Steam coal is in excellent demand, though the broken 
week of the holidays has caused a falling off in shipments, and 
tonnage has not come in so freely as desired. This is regarded as 
only temporary, and fair business at all ports is expected for some 
time yet. It is noticeable of late that vessels from Cardiff have 
been returning to Canada, Baltimore, and Jersey in ballast. 
Newport coal trade with Ireland has been brisk. Last week 
Newport totals were smaller than usual—under 42,000 tons 
foreign, and only 13,448 tons coastwise. Swansea total was 
40,185 tons, France taking 16,227 tons, while San Francisco shows 
improvement by taking 4650 tons. 

One very noticeable feature of late has been the steady advance 
taking place in coke. With a decided increased demand for home 
supplies, and briskness in foreign and colonial shipment, better 
prices were to be expected, and this week gives substantial proof 
of this. Best furnace is now quoted at 22s. 6d. to 23s, per ton, 
foundry is firm at 24s, 6d. to 25s, 6d., and for best brands as much 
as 303. is demanded. On ’Change, Cardiff, this week, it was 
stated that large producers are well sold forward, and that almost 
prohibitive prices are being asked. This may be expected to con- 
tinue, as it is due principally to the briskness in the iron and steel 
trades, which at present shows no sign of _- off. The temp- 
tation to put up additional ranges of ovens is admitted in several 
quarters, 

The audit just declared justifies an advance to colliers of 1} 
per cent, from June Ist, making 23}? per cent. above standard. 

Mid-week on ’Change, Cardiff, the following coal prices ruled :— 
Best steam coal, 13s.; best seconds, 12s, to 12s, 6d.; dry, 11s. to 
lls. 6d.; special smalls, 8s. to 8s. 6d.; best, 7s. to 7s. 6d.; seconds, 
6s, to 6s. 6d. Best Monmouthshire semi-bituminous, for shipment 
at Cardiff, 11s, 3d. to 11s. 6d.; seconds, 10s. 3d. to 10s. 6d. Best 
house coal, 13s. to 13s. 6d.; No, 3 Rhondda, 12s, 9d. to 13s.; brush, 
lls. to 11s. 3d.; small, 9s. 6d. to 9s. 9d.; No. 2 Rhondda, 9s.; 
through and through, 8s. 3d. to 8s. 6d.; small, 7s. to 7s. 3d. 

Swansea prices: Anthracite, 13s. to l4s.; seconds, lls, to 
lls. 6d.; ordinary large, 93. 6d. to 103.; small rubbly culm, 5s. 3d. 
to 5s. 9d.; steam coal, lls. 6d. to 13s.; seconds, 10s. to 11s.; 
bunkers, 8s. 3d. to 8s. 6d.; small, 7s. to 8s. House coals: No. 3 
Rhondda, 12s. to 13s.; No. 2 Rhondda, 10s. to 1ls.; through, 
8s, 9d. to 9s. 6d.; small, 7s. 9d. to 8s. 3d. Patent fuel, 12s. 6d. to 
13s. Cardiff prices: best, 13s. 6d. to 133, 9d. Demand some- 
what restricted. Last week Swansea —_ under 3000 tons. 
This week Cardiff is more active, France taking large cargoes. 

Developments in the extreme end of the bituminous seams of 
the Swansea Valley, and on the edge of the anthracite, are pro- 
gressing well. The projectors of the principal operations are 
Messrs. Hedley Brothers, the well-known colliery genes of 
Pontardawe. A bright future is anticipated for both Pontardawe 
and Ystalyfera. At the top end of Clydach also some energetic 
colliery operators are at work, and contracts for sinking have 
already been given out. 

The large volume of business now being done in iron and steel 
throughout the district gives increased importance to the meetings 
on ‘Change, Swansea, and general interest is centred there. Mid- 
week it was stated that pig iron warrants had been excited for 
some days past, and in hematite and Middlesbrough prices had 
been rapidly advancing. This week they are 4s, higher than last, 
and, reports add, with an upward tendency so marked that it is 
difficult to state how far likely to go. Scarcity of ores and 
improved values for coke are regarded as certain to send prices up. 
I annex prices of finished iron and steel, but it may be taken for 
granted that the figures will not remain. The quotations for tin 
bars are given with the proviso that they are subject to alteration 
without notice. 

Pig iron Glasgow warrants, 64s. 84d., 64s. 6d., 64s. 8d. cash 
buyers. Middlesbrough, No. 3, 59s. 6d., 59s. 34d., 59s, 5d. 
prompt ; other numbers in proportion; hematite warrants, 69s., 
69s. Ofd., 68s. 1ld., and 6%s. 14d. for mixed numbers, f.o.b.; 
Cumberland according to brand. Welsh bars, £7 to £7 2s. 6d.; 
angles, &c., at usual extras f.o.t. at works; sheet iron, £8 to 
£8 5s., f.o.t. at works; steel sheets, £8 to £8 10s., with the usual 
extras for higher gauges ; steel rails, heavy sections, £5 5s, to 
£5 10s.; light, £6 to £6 10s., f.o.t.; Bessemer steel bar for tin- 
plates, £4 15s. to £4 17s. 6d.; Siemens, £4 17s. 6d. to £5, all 
delivered in district net cash. Tin-plates, Bessemer cokes, 12s, 9d. 
to 13s.; Siemens, 13s, to 13s, 3d.; ternes, 22s. to 26s.; best char- 
coal, 13s, 6d. to 14s, 9d.; finished black plate, £9 10s. per ton, 
f.o.t.: Canadas, £8 15s, to £9; big sheets for galvanising, 6 by 3 
by 30 gauge, £10 15s. per ton, f.o.t.; block tin, £118 2s, 6d. to 
£118 15s.; copper, club bars, £76 7s. 6d. to £76; spelter, 
£28 12s. 6d.; lead, £14 5s.; silver, 28y,d. 

Tin-plate prospects are on the up grade, and now that the 
Association has been formed these may be expected to continue 
improving. Last week the shipments were 50,889 boxes ; received 
from works, 43,084 boxes. Stocks now consist of 139,935 boxes, 
The reduction in make, consisting of fully 10,000 boxes, was due 
to the holidays. 

Pitwood, Cardiff, is at 15s. to 15s. 3d. Iron ore, best rubio, 
14s, 9d. to 15s.; Tafna, 13s. 9d.; market strong and prices advanc- 
ing. At the docks, mid-week, outward chartering was active, 
and over the average fixtures reported. 

At Briton Ferry export trade of the harbour and docks is 
reported good, but, owing to the holidays, make of steel bar at the 
works was below the average. 

In the Swansea valley since the holidays there has been a good 
deal of briskness. Most of the works are busy. Duffryn and 
Upper Forest and Tyrcanol strongly so. 

At some of the large steel works the leading complaint is 
scarcity of men. One of the Dowlais-Cardiff furnaces was blown 
out this week for repairs. The 'demand of wagon workers for an 
advance of 3s. has not been conceded ; so far the evil effects of 
the labour struggle are confined to the men. Swansea reports 
that it is very little affected by it. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


SINCE last week the position of the iron and steel trades has not 
changed, and there is consequently but little to be reported that 
would be of interest. Employment is excellent in all departments, 
and an increase in demand is noticeable from week to week, and 
this leads to a rise in quotations for most sorts of iron, The 
scarcity in raw material is growing more disagreeable from week 
to week, and the want of sufficient supplies in coal has been the 
cause of stoppages at some establishments. Supplies in coke are 
likewise much lower than consumption, and English coke has been 
offered and accepted at M. 30 p.t. in the Rhenish-Westphalian 
districts. 

A very brisk trade is done on the Siegerland iron ore market, 
the mines having disposed of this year’s total output at M. 12 p.t. 
for raw and M, 15 p.t. for roasted iron ore ; the quantities required 
are so heavy that only 75 per cent. of the contracts could be 
booked, and the blast furnace works that have not been regular 
customers before need not hope to have their orders accepted now, 
as the ore mines have the greatest difficulty in satisfying their old 





customers, Though wages have been considerably advanced, 


ns 


a good number of miners leave their work in summer to turn agri. 
cultural labourers, which naturally causes much inconvenience to 
the ore mines, Nassau red iron fetches M. 12:20 p.t. 

Though engages to their utmost capacity the blast furnace 
works are unable to cover the requirements of the finished iron 
trades ; and English forge pig has lately been bought rather 
freely, though consumers have to pay about M. 10 p.t. more than 
for Luxemburg forge pig. The Luxemburg pig iron convention 
is reported to have fixed the price for forge pig for the first two 
quarters in 1900 on 74f. p.t., which is 8f. more than what was 
previously quoted ; the price for basic was fixed on 76f. p.t. The 
position of those works that had not been able to put in sutlicient 
supplies in malleable iron before is getting more precarious ever 
9 Relief was expected to come from the blast furnace works 
that have recently been built, and are to commence operations in 
the autumn ; but of these only Rombach has been inclined to 
accept orders, though only for next year’s delivery, 

Foreign supplies in scrap iron having been fairly large of late, 
the scarcity in this article was less keenly felt last week. Bars are 
in vigorous demand, and fetch up to M. 185 p.t.; for girders 
M. 108 p.t. remains the official quotation, but M. 110 p.t. has 
been frequently paid. Rivet iron stands on M. 210 p.t.; rivets, 
good merchant qualities, M. 270 to 280 p.t. Sheets continue in 
brilliant request at M. 175 to 190 p.t.; the hoop mills have plenty 
of work on hand, but some of them have had to restrict operations 
for want of raw material. The same is the case in the wire busi. 
ness ; prices in this branch have been improving as in other trades, 
but there are still a good many orders of previous date on the 
books that had been accepted, and have to executed at prices 
too low to allow a profit. 

Upon the week a normal business has been done on the Austro- 
Hungarian iron market ; some departments may even be called in 
lively occupation. 

Girders and rails remain in improving request, and plates are 
also well inquired for, The machine factories report themselves in 
pretty lively employment, and the hardware business is, likewise, 
in : any satisfactory condition, as more orders have been coming 
in lately. 

Stiffness in quotations, and a remarkably good inquiry for all 
sorts of iron and steel, continue in the French ironindustry. Quo. 
tations for merchant iron and for girders are 195f. to 200f. p.t., 
and for heavy rails 175f. to 180f. p.t. is asked, light section rails 
fetching 190f. p.t. 

Work having again been resumed at most of the Belgian 
collieries, the iron and steel works are beginning to be very busy 
once more in order to make up for the lost time. As the books are 
all well filled with contracts—some of them accepted weeks ago— 
and as fresh work comes in pretty freely, activity in the various iron 
and steel trades in Belgium will be exceptionally trisk for the re- 
maining part of the year. 

General import to Germany during the past four months of 
present year, Is officially stated to have been 12,743,593 t., against 
12,262,191 t. and 11,212,363 t. in the same period in the two years 
before, increase being 481,402 t. and 1,531,230 t. Increase this 
year against 1898 was specially strong in earth, stone, coal, iron, 
&c., groceries, while import in drugs, corn, cotton, and flax shows 
a decrease. In spite of strongly raised prices, the import in 
sheep’s wool has increased considerably. 

Total export from Germany during the first four months of 
present year was 9,447,098 t., against 9,255,074 and 8,293,256 t. in 
the two years before, increase amounting to 192,024 t. and 
1,153,842 t. Increase was strongest in coal, earth, ore, while the 
export in corn shows a considerable falling cff ; export in raw 
sugar has likewise decreased, but is, nevertheless, stronger than in 
1897. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal: Owing to the holidays there has been a falling-off 
in the quantity shipped this last week, but the prospects for the 
coming month are good, and prices firm. House coal still keeps 
quiet. Steel and iron works are well off for orders, and prices 
for steel rails and bars are fully maintained. Copper is rather 
easier, but tin is about the same as last week. Exports for week 
ending May 27th were :—Coal: Foreign, 41,855 tons ; coastwise, 
13,448 tons ; patent fuel, 3950 tons ; rails, 1450 tons. Imports for 
week ending May were :—Iron ore, 16,250 tons ; pig iron, 
2110 tons ; scrap, 220 tons ; cement, 245 tons ; pitwood, 3120 loads. 

Coal: Best steam, 11s. 3d. to lls. 6d.; seconds, 10s, 3d. to 
10s. 6d.; house coal, best, 12s, 6d.; dock screenings, 8s. to 8s, 3d.; 
colliery small, 7s. to 7s. 3d.; smiths’ coal, 8s. Pig iron: 
Scotch warrants, 64s. 94d.; hematite warrants, 69s, 14d. f.o.b, Cum- 
berland ; Middlesbrough, No. 3, 59s.4d. prompt. Iron ore: Rubio, 
15s, 6d. firm ; Tafna, 14s. 3d. to 14s. 6d. Steel: Rails, heavy 
sections, £5 5s. to £5 10s.; light ditto, £6 to £6 10s. f.o.b.; 
Bessemer steel tin-plate bars, £4 15s. to £4 17s. 6d.; Siemens steel 
tin-plate bars, £4 17s, 6d. to £5, all delivered in the district, cash. 
Tin-plates: Bessemer steel, coke, 12s, 9d. to 13s.; Siemens, coke 
finish, 13s. to 13s, 3d. Pitwood: 15s, 6d. London Exchange 
Telegram: Copper, £76 5s.; Straits tin, £117 17s. 6d. Freights: 
firm, 








TRADE AND BusINess ANNOUNCEMENTS.—Messrs, Lehmann 
Bros.’ works will be removed in a few weeks from London to 
Hampshire Works, Walthamstow.—Messrs. Barry and Higham 
inform us that they have decided to separate their manufacturing 
and professional work, and with this object their partnership has 
been dissolved, by mutual consent, as from the 3lst December 
last, Arrangements have been entered into, under which Mr. 
mA. will continue—under the style of Barry and 
Higham—the business of manufacturing constructional steel work, 
&c., at 15, Great George-street, and Mr. G. W. Higham has 
opened offices at 9, Victoria-street, Westminster, S.W., where he 
wil! continue to practice as a consulting and inspecting engineer. 


A New Hout SteaMER.—On Saturday, May 20th, a fine steamer, 
the Stentor, leftthe Mersey for Glasgow. This steamer has been built 
to the order of Mr. Alfred Holt. by Messrs. Workman, Clark, and 
Co., of Belfast, and has been engined in Liverpool by Messrs, David 
Rolloand Sons. The Stentor has two masts, with tidded topmasts, and 
one funnel. Her principal dimensions are:—Length, 440ft.; beam, 
524ft.; and depth, 334ft. She carries 3000 tons of water ballast, a 
portion of which is put into two deep tanks, each of about 900 
tons capacity. One of these large tanks is placed forward of the 
engine space and the other aft, Her gross register tonnage is 
6700. In some respects she constitutes a new departure in shipbuild- 
ing, as in the main hatch pillars have been dispensed with, their 
duties being taken up by intercostal girder frames between the 
deck beams, with the hatch coamings forming part of same. This 
allows of a much larger hatchway—an important feature in vessels 
engaged in the China trade. The same system of construction 1s 
carried out ina modified degree in the remaining portion of the 
vessel. The stern-post of the steamer represents another novel 
feature in this class of single-screw steamer ; in this case tho 
deadwood is completely cut tng and the usual casting dispensed 
with, and in its place there has been substituted a wrought steel 
tube, which forms the after-post, and upon which the rudder is 
hung by one pintle, instead of six as by the ordinary arrangement. 
The remainder of the stern frame consists cf an arched mild steel 
plate of a U section, to the lower forward end of which is attached 
a steel casting forming the post for the rudder. The rudder is of 
the balanced type, and has been designed so that its displacement 
is equal to its-own weight. Special attention has been paid to the 
vessel’s steering apparatus, The machinery consists of a set of 
triple expansion engines, having cylinders of 29in., 50in., and 82in., 





by 60in. stroke of piston ; steam is ee by two boilers working 
at a pressure of 180 Ib, per square inch, 
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THE PATENT JOURNAL. 
ondensed from “The Niustrated Offeiat Journal of 


Application for Letters Patent. 


*,* When inventions have been “‘communicated " the 
name and address of the communicating party are 
printed in italics. 


15th May, 1899. 


Putters, W. A. Gent, London. 
10,167. Putteys, J. T, Andrews, Southend-on-Sea. 
10,168. PenpuLUM GoveRNOR for Maring ENGINkEs, 
G. Ralston and H. Iles, King’s Heath, near Bir- 
mingham. 

10,169. STEEPING Cisterns for Grain, C. E. Mumford, 

Bury St. Edmunds. : 
10,170. CYLINDERS and Pistons, L Brennan, Kent. 
10,171. Vatves for Steam, Xc., G. Bestwick, Patricroft, 

ancs. 

72. Corruaatep Furnaces for Marine Boiiers, 
J. I. Booker, Leeds. 

10.173. GoverNinG Stream Enornes, 8. EH. Alley, 
Glasgow. 

10.174. Down - DRAUGHT 

Darwen. 

10,175. HuMIDIFYING AIR, T. and J. H. Walton, Man- 

shester. 

“cn Tuse ExpanpeRr, R. J. Cook, London. 

10,177. Suroican Trusses, J. D, Day, Dublin. 

10178. MounTiInG PoRTABLE POULTRY - HOUSES on 
Wuee.s, H. J. F. Rose, Dunstable. 

10,179. Browine Bupsirs, G. A. Johnson and J. 
Smith, Keighley. 

10,180. LooM-sHe@ppING Mxcnanisam, A. Lockwood, 

Keighley. 

10 181. PreventiIne Raptation of Heat from BorLers, 
G. Bestwick, Patricroft, Lancs. 

10,182. CoLtigny WINDING Cacxrs, W. Foster, Man- 
chester. 

10,183 Macnet_and Colt for ELEctric GENERATORS, 
C. H. and G. H. Cutting, Derby. 

10,184. Ro.tgr Bearinos, E. Jones, London. 

10,185. Removine Toxic Proprrtigs from Foop, E. 
Langheld, London. 

10,186 Horse Ruas, C., C. W., and J. V. Early, 
and E. Fyfield, London. 

10,187. ENABLING Persons in Capi to Communicate 
with the Driver, J. M. Black, London. 

10,188. ATTACHING Prorgctors to Boots, N. Holds- 
worth, London. 

10,189. RecorpIno BiLuaRD Games, T. Pilkington and 
G. 8S. Rushton, London. 

10,19. Frames for SHow Carps, C. Goater, London. 

10,191. Lauycuine Lirgsoats, W. Merritt, London. 

10,192. Gearino for CHanaine Motion, A J. Boult — 
(H. H. Meyer, Russia.) 

10,198. VarourR Burners, Louis-Eugéne Main, 
London. 

10,194. Boors and Sxoxrs, S. J. and 8. A. Pegg, 
London. 

10,195. TREATING Hops, A. Miiller, London. 

10,196. ATTACHMENTS for Painters’ Lamps, J. Hussey, 
London. 

10,197. Matcu-Box, L, A. Bonnamy and E. Richards, 
London. 

10 198. Rinstna Borries, H. Schweitzer and L. Frost, 
London. 

10,199. Frre-cuarps for Stoves, J. Bartholomew, 
London. 

10,200. Atracutne Covers to UMBRELLA Sticks, J. 
Howard, London. 

10201. Macuingery for Roorino Tives, J. Merrick, 
London. 

10,202. STgaM-ENGINE Governors, A. van der Woerd, 
London. 

10,208. Looms for Wravinc Turrep Fasrics, J. 
Humphries and Sons, Limited, and J. P. Humphries, 
London. 

13,204. Conveyvine SupeRPHOsPHATE, A. G. Brookes.— 
(PF. Lorenz, Germany.) 


10 166. 


Preventer, W. Smith, 


Apparatos, R. Girouard, London 


10,206. Sunvevinc WHEELBARROW, J. Stidel and E. | 10,297. Srenrerinc Macuines, A. Glaister and J. P. 


Torkos, London. 

10,207. Mgnu-carp Hotper, G. W. White, London. 

10,208 Drivinc Gear for Bicycizs, J. V. Capdeville, 
London. 

10,209. Corn-rrEED Apparatus for Imitation YACHT 
Racrxo, J. T. Scott, London. 

10,210. DistInTeEGRATING Macutnges, A. A. Dickson, 
London. 

10,211. Maturinc ALcono.tic Liquors, F. Sauer, 


London. 10,302. Furnaces, J. Taylor, London. 
10,212. Ram-ways for Recrgation, W. Stenning, | 10,303. Propuctnc ELEcTRICAL Pressure, G. E. Adams, 


ondon. 


on. 
10.213. Actuattne the Siipg VaLves of Srgam Enctngs, | 10,304. Bearinc of CoLttigry Corves, A. Ackroyd, 


J. H. Fullerton, London. 


10,214. Mitk-paits, H. K. Borchgrevink and J. F. | 10,805. SHox Covers for Pepgsrrians, E. Burton, 


Johnson, London. 
10,215. ELecrro.ytic Apparatus, M. Haas, London. 
10 216. ComprneD P1LLow and Lirs-Be1t, I. Ingvoldsen, 
London. 


10,295. Lasts for Boots and Snoks, T. Brining, Leeds. 
10,205. Liquip- resp Devices for EL txecrrotytic | 10,296. RapiaL Flow Stream TURBINE ENGINEs, 38. 


10,298. 
10,299. Moutps for Makino Grass, G. B. M. Gray and 
10,300. Hanpie Bars, P. Wheelock and G. J. Fulford, 


ndon. 
10,301. TRANSMITTING ELEcTRIC EnErGy, W. Routledge, 


10,306. Typswrirer, P. Jensen.—{A. Hanson and 0. 


10,307. Enoines, A. Mahon, London. 
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10,248. Ionrtion of Gas, F. R. Boardman, London. 

10,249. WATER-CLEARING APPARATUS, A. Faust, 
Liverpool. 

a Arr Tunes for Tires, J. T. Wicks, Birming- 

am. 

10,251. Srong Serr Currer, A. B. Begg, Manchester. 

10,252. PowerruL Croquet Ma.urt, A. H. Bendall, 
Cheltenham. 

10,253 Screw Stoprer-rap, H. G. D. French, Knowle, 
Bristol. 

10,254. SELF-PROPELLED VEHICLES, H. J. Lawson, 
London. 

10,255. Water Jur for Daiti Hores, R. F. Drury.— 
(J. Beaty, South African Republic.) 

10,256. SuppLyinG WATER to BOILERS, H Vaughan and 
H. Fowler, Sheffield. 

10,257. Guazive Macnaings for Launpry Uses, R. 
Sommerville and J. Richardson, Glasgow. 

10,258. SrENTERING Macuinxs, C. L. Jackson ard E. 
W. Hunt, Manchester. 

10,259. BLeacuino Pizce Goons, C. L. Jackson and E. 

. Hunt, Manchester. 

10,260. Frep-waTER for StgaAm GENERATORS, H. Hock- 
ing, Liverpool. 

10,261. Moron Cycixes, W. A Taylor and the British 
Motor Company, Ltd., Coventry. 

10,262. Fry Caicuer, J. H. Smith, London. 

10,263. Covers for Rerusx Vans, J. W. Clover, 
Warwick. 

10,264 Roapsipgk Parina Macuines, A. and J. Mac- 
donald, Glasgow. 

10,265. RepLaceaBLe Crutcu Pap, J. Bennett, Lough- 
borough. 

10,266. Steam Ketr_e for Srgaminc Hams, R. Mayor, 
London. 

10,267. Bansogs, P. Lofthouse, Stockton-on-Tees. 

10,2:8 Cycie Brakss, W. Robinson, J. Bastow, and 
W. T. Winder, Bradford. 

10,269. Wuextsand Tires, O. L. Grimsrud, Kingston- 
on-Thames. 

10,270. SprinG Hinoks, A. D. Anthony, Kingston-on- 
‘Thames. 

10,271. Lirtine-sacks, O. P. Cox and A. D. Cole, 
Kingston-on-Thames. 

10.272. Brarinos of Cycirs, C. Tunstall, Birming- 


ham. 

10,272, Gic Harness, 8. A. Cooper and J. 0, Nicholls, 
birmingham. 

10,274. Skirt Grip, W. L. Home, London. 

10.275. PotisHina Metats, F. Westwood, Yardley, 
Worcestershire. 

10,276. Divipep Dome for Borers, J. R. Rhodes, 
Manchester. 

10,277. PapER-MAKING Macuings, J. H. Baron, Bury. 

10,278. MgasurninG INstRUMENTS, H. H. P. Powles, 
London. 

10,279. Winpow Cieaner, C. Griffiths, Bournemouth. 

10,280. DumB-BELLS, E. Sandow, Manchester. 

10,281. Winpinc Tureap, G. and A. E. Worsley, and 
F. Cree, senior, Manchester. 

10,282. Sewine Macuines, G. and A. E. Worsley, and 
F. Cree, senior, Manchester. 

10,288. Quick-FirInG Guy, W. G. Potter, Manchester. 

10,284, ** PLucs” of Tonacco, L. J. Gold, Manchester. 

10 285. Exptosion Excinges, H. W. van Raden and 
R. L. d’Espujols, London. 

10 286. Removinc the Scate from Borter Tvupss, C. 
Vincent, Glasgow. 

10,287. Computine Scaes, L. P. Halladay, Glasgow. 

10,288. Booxcasgs, W. S. Grange, Glasgow. 

10,289. Dresser and Commopg, De B. 
Glasgow. 

10,290. TuspuLaR Lanterns, J. H. Hill, Glasgow. 

10,291. Macuine for CLEANING StREET3, P. Haerst, 
Glasgow. 

10,292. Securtnc the Srraps of Kwnapsacks, R. 
Dunkelberg and G. Gockel, Southampton. 

10,298. Fixina ALUMINIA on TRXTILE FiBREs, H. von 
Niederhatisern, Glasgow. 

10.294. Lininc Pipes, J. T. Hinds and R. Lewis, 
Glasgow. 


Hartly, 


Lount, Birmingham. 


Fletcher, London. 
DistrisvuTiInGc Perrumes, H. 
London. 


Blackburn, 


W. H. Wrazer, London. 


mndon. 


Lond 
London. 
ndon. 


H Lee, United States.) 


10,217. ReverstB_e Seats for Tramcars, J. H. Hunter, 


ndon. 

10,218. Mergers for Recisterina Fargs, J. M. Black, 
London. 

10,219. Reautation of Execrric Motors, M. T. A. 
Kubierschky, London. 

10,220. Heatina Frat Irons, W. P. Thompson.—{C. 
Zemmermann, Germany.) 

10,221. Hotpgr for SmaLu Ossxcts, F. Rennick.—(2. 
H. F. Rennick, India.) 

10,222. Pumps Workep by Steam, A.Gronholm, Liver- 


pool, 
10,223. Stipina Sasags of Carriaces, W. 8. Frost, 
London. 
10,224. AppLiance for PLayinc Croquet, H. G. B. 
Smith, London. 
a Morsturg from Foops, E. C. Millard, 
ndon, 
10,226. Removine Excess of Water from Sponags, E. 
C. Millard, London. 
10,227. Winpow FasTengrs, J. H. Edwards, London. 
10,228. E.ecrric Controuiers, A. J. Boult.—(7. von 
Zweighergk, United States.) 
10,229. Skirt Grips, C. E. Ash, London. 
10,230, Popiican’s SAvE-ALL, A. Parker, London. 
10,231. Music Stoos, H. Brooks, London. 
10,232. MaTertaL for Makina Trunks, R. Larsen, 
London. 
10,233. TReatmENT of Hyprate of ALumina, C. F. 
Claus, London. 
10,234. Stgam Borer, C. Hager and J..V. Svenson, 
n, 


ndon. 

10,235. Breach Mecuaniss of Guns, Sir W. G. Arm- 
strong, Whitworth, and Co., Ltd, A. G. Hadrock, 
8. 8. Murray, London. 

10,236. Lactna Hooks, H. O. Whyman, London. 

10,237. CaLcuLaTING Macuives, J. G. Lorrain.—(H. 
Goldman, United States ) 

10,238, CoIn-OPERATED Mecuanism, E. Du Bois and 
The Mutual Electric Trust, Ltd., London. 

10,239, Sarety Brakes for PASSENGER Lirts, C. 
Angerer, London. 

10,240. Fastentnc Rattway Ralts, B. Inkey, F. 
Frisch, and I. Schwarz, London. 

10,241. INcANDESCENT Lamps, O. Imray. —(Oesterreich- 
ische Gasgluhlicht und Electricitits - Gesellschaft, 
Austria-Hungary.) 

0,242. Motive Powgr Encrnes, J. W. Restler, 


mdon, 
7, Evecrrica, Fusz Hoxpers, T. D. Dundas, 
on. 


Lo 5 
10,244, TuERMopItes, C. J. Pepper, Ilford, Essex. 
0,245. Propuction of ALUMINA with Fcvoring, C. F. 
Claus, London. 
7 PorTaBLE TELEPHONES, L. M. Ericson, 
0) 


ndon. 
10,247, VaRNisHina INDIA-RUBBER SHO kin- 
tosh, London, sesiiiiiihiiiies 


10,308. Vatves for Steam Encines, R. T. Preston, 

London. 

10,309. Insectors, H. H. Lake.—(W. Sellers and Co., 

United States.) 

10,310. Lamps, J. J. Mulconroy, E. Armstrong, and J. 

Gaw, London. 

10,311. Maxine Mosaics, A. Travaglini and J. B. Hall, 

London. 

10,812. Hxatine Arr, C. K. Mills.—(7. A. Biison, 

United States.) 

10,313. Enemas, F. W. Ingram, London. 

—_. Sack Hovtpger and Support, R. A. Hammond, 
on. 


ndon. 
10,815. InreRRuPTING Gas Suppiy, A. W. Cramp, 


London. 
10,316. Gear for Cycies, A. J. Boult.—(Z. Stilmant, 
Belgium.) 
10,317. ELectro- PLATING Procgss, E. L. Dessolle, 


ndon. 

10,318. Cameras, A. J. B. Légé and W. H. England, 
ndon. 

10,819. Manuracture of Inxs, &c, J. F. Duke, 


mdon. 
10,320. Consrructinc ENcLosina VessELs, H. Car- 
micheal, London. 
10,321. Brakes for VeLocipepgs, &c., O. C. Field, 


London. 
10,822. Power AccuMULATOR for Cyc.gs, A. H. Brint- 
nell, London. 
10,823. Lotions for TorLet Purposss, C. E. Grapewine, 
London. 
10,824. Fitters, C. V. F. Ludwig and G. Cramer, 


mdon. 
10,325. Macutne for Cuttina Butter, V. G. Tice, 
d 


ndon. 
10,326. Brpsreaps, F. A. Hall and E. F. Tilley, 
London. 
10,827. EximinatinG Moisturk from Pgat, F. W. Dun- 
lap, London. 

10,328. Cask for ProcRammss, C. L. and A. W. Gotto, 


London. 
10,329. Srraps for RarLway Carriacss, E. J. Hill, 
ondon. 
10,880. Raprators for Heatine and Cootine, R. Crit- 
tall, London. 
10,831. Opraintnc CoLoURED Prints, F. M. Bradhurst, 
London. 
10,332. SmokELEss Biock Fugt, C. E. Watts, London. 
10,338. Pumps, J. Dow, F. W. Schroeder, and P. W. 
Moran, London. 
10,384, Mrtk Separators, W. P. Thompson.—(J. D. G. 
Ohlhaver, Germany.) 
10,385. CarBureEtToRS, W. P. Thompson.—(The Ransom 
Gas Machine Company, United States.) 
10,886. ConTrotters for Execrric Motors, R. 
Belfield.(H. P. Davis, @. Wright, and A. J. Wurts, 
United States.) 


a Woop Biocxs for Streers, H. Dunlop, Liver- 


pool, 

10,839. TorLeT Brusues, P. F. and A. B. Corkhill, 
Liverpool. 

10.340. Eczcrric Meters, H. O. Swoboda, London. 

10,841. BinpInc PampuHuets, R. Haddan.—(L. 3/. Mor- 
den, United States ) 

10,342. Manuracturge of Lamp-piack, G. Wegelin, 
London. 

10,343. CHurns, T. Holland.—(7. J. Cheney, Uni ed 
States.) 

10 344. Cycrxs, N. E. W. Atkins, Lordon. 

10,345. FasteNInG Prgvumatic Tirgs, C. L. Richardson, 
London, 

10,346. Packtxya Pistons, Siemens Brothers and Co, 
Ltd.—(Siemens and Halske, Aktien Gesel.schaft, Ger- 


many.) 

a F.oat Vatves for CisterNs, H. von Hosstrupp, 

ndon. 

10,348. Recepractes fcr Matcnues, I. H. Taylor, 
London. 

10,349. Gas and Or Encines, W. A. Stevens, 
London. 

10,350. CarTripoxs, R. Fryer and Kynoch, Ltd., 
London. 

10,251. Brusnes, G. C. Marks.—(H. J. Thayer and C. 
H. Chandler, United States ) 

10 352, FKoors, G. H. Skinner, London. 

10,358. Rrrusk-DEsTrucTOR Furnaces, A. J. Livcr- 
sedge and Beaman and Deas, Ltd., London. 

10,34. Rait Joint, H. E. James, London. 

10,355. totary Mcror, T. W. Larsen, Kiel, Ger- 
mavy. 
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10,356 SaniTary Piprk-Maktne Macuings, H. W. Swain 
and F. W. Bolton, Bristol. 

10,257. An ELectric AlaRM Cxock, A. H. Arnold, 
London, 

10.358. Gas ENoing Exnavst SILencer, F. H. Headley, 
St. Austell, Cornwall. 

10,359. Mouips for Castine Metats, J. Hargreaves 
and A. Poulson, Widnes, Lancs. 

10,260. Ftour Grinpine MILs, H. Simon, Ltd.—(H. 
Simon. Germany ) 

10,361. Urtnacs, W. E. and H. E. Mason, Manchester. 

10,362. Soap Frame, H. D Morgan. Liverpool. 

10,363. Housinc Cur Crops, W. A. Hutchison, 
Glasgow. 

10,364. PRevENTING BLow-powns in CHimnegys, R. 
Brigham, Glasgow. 

10,365. CycLe StanpD, H. Frood, Manchester. 

10,366. Knirg CLeaners, W. T. Kirkman, Liverpool. 

10,367. Cuimngy Pots and Cow 1s, J. Grinhaff, Derby. 

10,368. TreaTMENT of Fiprous Materiais, F. D. 
Haddon and F. P. Lees, Manchester. 

10,369. HIERMETICALLY-SEALED MrTaL Trys, G. H. 
Watts. Bristol. 

10,370. FLusnine Cisterns for Urrnaus, J. and 8. 
Holt, Liverpool. 

10,371. Casgp Turina, C. Harvey, Birmingham. 

10,872. Rack Putieys, T. D. Green, Birmingham. 

10,373. Wasu Borers, J. Duffy, Burnley. 

10,874. Junction Boxes of Pipgs, 8. Fielden, Burnley. 

10,375. StanD for CircuLarR Saws, J. Farquhar, 


ublin. 
10,376. MgetHop of CoupLinc Wacons, T. Bashforth, 
Ww 


gan. 

10,377. Fryers for Twistinc Frames, F. Bosshardt.— 
(J. Weber and Co., Switze land.) 

10,378. PNEuMaTIc ‘1IRE Pressure Gaveg, C. Lillicrap, 
Swansea. 

10,379. Ticket Tac and Lape. Hover, W. Owen, 
St. Davids, Pembrokeshire. 

10,380. SPEED-INDICATING APPARATUS, J. D. Harrison, 
Liverpool. 

10,381. VaLves, J. Anderson and C. Dickie, Glasgow. 

10,382. Sewinc Macuing SHuTTLEs, J. K. Macdonald. 
—(The Singer Manufacturing Company, United 
States.) 

10,3838. Construction of Kitns, L. Lumsden, Man- 
chester. 

10,384. ORNAMENTAL Pite Farrics, C. B. Cameron, 


mdon. 

10,385. Tanntna of Hipgs and Skins, A. E. Vidal, 
London. 

10,386. Fitters, W. M. Ducat. London. 

10,387. BotrLe Sroppers, F. W. Schroeder and P. W. 
Moran, London. 

10,388. Axtes for Roap Venictes, H. Stobbs, 
London. 

10,389. PREVENTING FRAUDULENT REFILLING of Bortes, 
A Gajardo, London. 

10,390. O1t-cans, R. Chalmers, Birmingham. 

10,391. Rerintnc Mingrat Ors, T. Macalpine, 


London. 
10,892. Natt or Screw Extractor, H. Porter, 


London. 
10,893. ELECTRO-MECHANICAL ImpvuLsE Devices, H. 
Campiche, London. 
10,394. Inpoon Gamg, L. Biddle and F. H. Spurway, 


mdon. 
10,395. BicycLte Supports, E. J. Tierney, C. Elgert, 
jun., and A. P. Weitz, London. 

10,396. HanpLte Bars for Cycigs, W. E. Kelly and K. 
J. Weed, Kingston-on-Thames. 

10,397. Framine Squares, J. A. Van Namef, Kingston- 
on-Thames. 

10,398. Packinc Crates, G. W. Hinman, Kingston-on- 
ames. 

10,399. PweumaTic Door CuHecks, B. J. P. Roberts, 
ndon. 

10,400. Portante Batus, H. H. Phillpot and J. 
Bathurst, London. 

10,401. A New Lire Insurance Coupon, F. Kent, 
London. 

10,402. Paper Fasteners, H. R. Powell, London. 
10,408. A New Execrraic Switcu, J. J. Goodbury, 
London. 

10,404. Means for Evaporatinc Susstances, W. 
Mather, London. 

10,405. OnpNaNcE and PrevEcTILes, H. V. Simpson, 
London. 

10,406. WirELEss TeLEGRAPHY, L. B. Miller, London. 
10,407. MANUFACTURE Of ANTHRAQUINONE DYEsTUFFs, 
H. E. Newton.—(7he Farbenfabriken vormals Fried- 
rich Bayer and Co., Germany.) 

10,408. Extracting Tannin from Leatuer, R. 
Brauer, Berlin. 

10,409. Brake for Cycizs, F. W. Parkes. London, 
10,410. GENERATING ACETYLENE Gas, C. K Mills.—(4. 
Tabard, France.) 

10,411. Apparatus for Currinc Weeps, C. P. Hall, 


ndon. 
10,412. PurtricaTion of ErrLuEnts of Towns, M. May, 
jun., London. 

10,413, Dynamo Macutngs, C. de Kandi, London. 
10,414. Cutrnary VEssEL Covers, O. Imray.—( Firm of 
J. Baumann’s Wie., Germany.) 

10,415. Drawine Corks from Botrtixes, E. Walker, 


ndon. 
10,416. INcANDESCENT ELEcTRIC Lamps, W. Mengarini, 
ondon. 

10,417. Prorrctine Sureicat Dressinas, W. B. Robin- 
son, jun., London. 

10,418. FisHine Tackie, A. W. Parker, London. 
10,419. ReEets for Usk on Fisaine Kops, J. Dryden, 


ndon. 
10,420. Revo_vinec Towers, L. W. and A. H. Broadwell, 
London. 

10,421. Water Gauogs for Steam Borers, W. H. Tate, 
Liverpool. 

10,422. Jornts for Rops, A. 8. Bolton, London. 
10,428. Wasu Basrns, J. F. Houston, London. 

10,424. Bicycite Frames, C, Alstrom, London. 

10,425. ATracHInGe Pneumatic TirEs to WHEELS, F. R. 
Sims, London. 

10,426. Gzarina, P. Caire, London. 

10,427. Scates, E. Bockstael, London. 

10,428. FitTeRING CisTERN, F. H. W. Fisher, London. 
10,429. Game, W. H. Threlfall, London. 

10,480. ATTacHING BrusHEs to HanDiEs, A. Johnston, 


10,432. Borinc Apparatus for Dexp Borinas, A. Raky, 
ndon. 
10,488. Bortnc Apparatus, A. Raky, London. 
10.434. Discuaroine Mecuanism for Rotatine Borneo 
Rops, A, Raky, London. 
10,485. LowgRrino Devicgs for Borina Rops, A. Raky, 


ndon. 
10,486. WarTer-tusg Borers, J. I. Thornycroft, 
mdon. 
10,437. Warproses, W. D. Askew and Dr. Jaeger's 
Sanitary Woollen System Company, London. 
10,488. Brakes for KarLway Veuicies, T. H. Heard 
and W. K. Birkinshaw, London. 
10,439. DistrirutTine Gas, A. E. Hodder and J. B. G. 
ter, London. 
10,440. Macutnery for Max'na Bacs, R. Wanless, 
Edinburgh. 
10,441. Szarcuinc for SusmeRcED Ossects, M. von 
Schoultz, London. 
10,442. ALTFRNATING CURRENT E.ecTric Arc Lamrs, 
. J. Davy, London. 
10,448. ProrgLumnc and Sregrinc Battoons, 0. O. 
Domon, London. 
10,444. Urinistsc the Movement of Waves, E. 
Edwards.—(F. Bender, Germany.) 
10,455. Boxes for Srorack Purposgs, A. Breese, 
ondon. 
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10,446. Looran Fvesn Baus, H. Segrave, London. 

10,447. Retizvinc Gear for Weicueripors, T. J. 
Mackay, Stoke-on-Trent. 

10,448. Pxopucinc Waite Patrerns on Corton 
Faprics, Inglis and Wakefield, Limited, and W. W. 
Wilson, Glasgow. 

10 449. Couptine Rattway Carriaggs, A. Lyall, 
R. J. Graham, and H. N. Holland, Glasgow. 

10,450. Ootstpg Seats of Taamcars, D. Tindal and A. 
Crockart, Glasgow. 


Stafford. 

10,452. Cummwnegys, A. J. Williamson, Glasgew. 

10,453. DiscnHarcinc Carcogs for Coa.uine on the 
Hien Szas, W. J. Pitt, London. 

10,454. ADVERTISING, J. A. Morrison, Glasgow. 

10,455. Cycie Sappies, J. B. Brooks and J. Holt, Bir- 
mingham. 

10,456. Fite-cuttixc Macnines, P. Heintz, Man- 
chester. 

10,457. BALL-GAME INsTaUMENT, F. Rose, Liverpool. 

10,458. Locomotive Enotnes, H. H. Huff, Keighley. 

10.459. PRESERVING AsEPTIC MaTERIALS, A. : 
Gerrard, Oldbury. 

10,460. Wrovcut Mera Brackets, H. H. Green, 
Wolverhampton. 

10,461. Bicycies H. Killick, Bradford. 

10,462. CooLgrs for Morivg-powER Excrnes, H. Smith 
Liverpool. 

10,463. Presses for Trousers, G. Moore, jun., Bir- 
mingham. 

10,464. Cyciists’ Waist Betr3, R. W. Hutton, Liver- 


pool. 

10,465. CHain Waeets of Vetociprpzs, H. Renold, 
Manchester. 

10,466. SELF-RECORDING ANEROID BAROMETER, W. G. 
Bligh, Bedford. 

10,467. ATTacHING CycLe Pump to Bar, A. E, Terry, 
Redditch. 

10,468. Party-Ling Systems, W. Aitken, London. 

10,469. Sream ConpgNnsER and Vacuum Pump, J. 
Murrie, Glasgow. 

10,470. Curtinc Comes, D. B. D. and W. D. Stewart, 
—(J. Noyes, United States.) 

10,471. Sarety Pin for Broocues, 8. Broughton.~ 
(B. Broughton, New Zealand.) 

10,472. Skate ATTacHMENT, A. A. Govan, Glasgow. 


10,478. AcruaTtinc Rattway Sienais, R. Burn, 
London. 
10,474. Kins for Burnine Bricks, W. Tarrant, Man- 


chester. 

10,475. DARNING ATTACHMENT for SEWING MACHINES, 
W. Hagen, Glasgow. 

10,476. Reriecrors of Erxectric Lamps, J. Houbois, 


Glasgow. 

10,477. Jewe.vers’ Suears, T. A. Pittuck, Newcastle- 
on-Tyne. 

10,478. Twistina and Dovsiinc Frames, F. Craven, 
Manchester. 

10,479. Automatic Horse Tizs, J. F. Deadman, 


mdon. 

10,480. Casein Foop Compounp, J. R. Hatmaker.— 
(J. A. Just, United States.) 

10,481. FreLp Service Cap, H. J. Towell, London. 

10,482. TorLet Comers, A. Marx, London. 

10,483. Ggar for PREVENTING VEssELs from FouNDER- 
1nG, J. Donald, London. 

10,484. Puzzite Matcusox, J. Roberts, London. 

10,485. Pwsumatic Tires, 8. Bunting, Birmingham. 

10,486. PENNY-IN-THE-SLOT Macuings, A. Benning, G. 
Cooper, J. Hawley, W. Johnston, and R. W. 
Ste rey, Leeds. 

10,487. Screws, B. Kahl, London. 

10,488. Gas Burners for Heatine Pcrrosss, F. W. 

Zimer, London. - 

10,489. Hotpger for Extecrric-Lamp REFLECTORS, C. 

Wolffhardt, London. 

10,490. CycLz Mupeuarps, W. R. Brunton, London. 

10,491. Sargs, D. R. Ratcliffe, London. 

10,492. BILLIARD-TABLE CusHions, J. Kemsley 

London. 

10,493. Mongy Tit, A. G. Lamb, London. 

10,494. BacrerraL Treatment of Sewace, T. H. 

Ramsden, London. 

10,495. TrREaTING ANIMALS for VETERINARY PURPOSES, 

W.S. Hedley, London. 

10,496. IRoninG Macuines, A. J. Boult.—(The S. H. 

Sinclair Company, United States.) 

10,497. ALarM Crocs, F. Bruck, London. 

10,498. ApparaTos for Lastine, J. H. Gainsford, 

London. 

me. Propuctnc Vacuums in Braxgs, R. Fryer, 

mdon. 

10,500. Bger SypHons, J. Baer, London. 

10,501. Propuction of Liraocrapus, &c., 8. Crump, 


mdon. 
10,502. Sprnninac Macuine Bearineas, W. Baiierle, 


ondon. 
10,503. Draw-orr Lockinc Taps, H. W. Joyce, 
London. 
10,504. Ventcie Connxction, J. Rule, Camborne. 
10,505. PorTaBLe Brower for Stoves, J. W. Mott, 
ndon. 
10,506. Gas Licutino, W. T. Sugg, London. 
10,507. Governors, O. Steinle, London. 
10,508. Couptines for Ratrtway Carriacss, T. Cloke, 
mdon. 
10,509. InstRuMENT for Drawrne and Parntrne, F. W. 
Golby.—(J. von Pallich and F, Knaus, Austria-Hun- 


gary.) 
10,510. Mans for Grivinc Axarms, H. C. Baer, 
London. 
10,511. Paonocrapas, The Impersonatograph Syndi- 
cate, Limited, and F. W. Baynes, London. 
10,512. Pygumatic TrrE3, D. Young.—({C. G. Page, 
United States.) 
—, Lips of Canisters and Boxes, T. A. Prince, 
mdon. 
10,514. Lock Nut, H. E. James, London. 
10,515. Hor Piate for Cooxina Ranogs, F. Wendel, 
London. 
10,516. PLatrorm for Winpow CLEANING, W. W. Clay- 
ton, London. 
10,517. Cur HanDie, Hoods, Limited, White and Pike, 
Limited, and C. Witham, London. 
10,518. TRavELLING Cranzs, F. W. Tannett-Walker, 
London. 
10,519. Crostnc Doors, A. W. Montgomery-Moore, 
and J. Preston, London. 
10,520. BurreR-workinc Macnings, J. Flynn, jun., 
London. 
10,521. Brppinc, M. Wilson and G. W. Wood, 
Lond 











10,837. Tusgs, T. Midgley, Liverpool. 





London. 
10,431. Boots and Sxozs, R. Phillips, London. 


on. 
10,522. Atracninc Krets to Boars, C. F. D. Lang, 
London, 
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10,528. Door - kKNoB Furniturr, W. H. Moore, 
- London. 
10,524. Apparatus for OpEntnc Canisters, F. W. Daw, 


mdon. 

10,525. Winpows, E. Edwards.—(@. Brandlmeyer, 
Roumania.) 

10,526. Napprnc Macuine Apparatus, L, Schneider, 
London. 

10,527. CoIn-FREED Apparatus, W. L. Wise.—(F. @. 
Lochmann and Cie., Germany.) 

10 528. Feepgers for GasoLing Enoings, A. Winton, 
London. 

10,529. Expioston Enornes, A. Winton, London. 

10,530. Explosive ENcIng Reautators, A. Winton, 
London. 

10,581. Mortistinc Auagrs, W. L. Wise.—{J. D. Wood, 
United. States.) 

10,532. System for Recorprne@ Savgs, F. J. Hoffman, 
London. 

10,583, Stgam Generators, The Leeds Forge Com. 
pany, Limited, and G. Cooper, London. 

10,534. Ort CoLours, G. de Ranzi and V. de Verceeli- 

zi, London. 

10,535. Lamps, HE. 8. Dodd and R. I. Bagnall, jun., 
London. 

10,536. ELecrricaL Contact Drvicss, J. G. Accles, 
London. 

10,587. Brusugs, C. H. Feustel, London. 

10,538. RarLRoaD SIGNALLING Drvicr, O. Pacini, 
London. 

10,539. TURN-wREsT PLoveas, W. H. Sleep, London. 

10,540. Horsk Rakes, W. H. Sleep, London. 

10,541. Lasts, H. E. Randall and H. Brown, London. 

10,542. TurninG Latues, F. Girard, London. 

10,548. Bars for Borer Furnaces, N. McIntyre, 
London. 

10,544. Mgcuantcat Stipes, E. Appleby and A. C. 
Thomas, Birmingham. 
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10,545. Sgat, W. C. McRae, N. Forrester, and D. 
McRae, Dublin. 

10,546. Consumer’s Gas CoMPTROLLER, F. A. Fitz- 
gerald, London. 

10,547. Ligutina-up CycLe TaBiet, T. D. Boulten, 
Cheltenham. 

10,548. Pure Air Cooter, T. H. H. Holmes, Great 
Grimsby. 

10,549. Enotnes, J. E. Thornton and C. F. 8. Roth- 
well, Altrincham. 

10,550. Basy Dossr, S. C. Shaw, Manchester. 

10,551. Hanpigs for Bacs, G. Brown, Kingston-on- 
Thames 

10,552. GoLD-wasHING Macuings, F. Ortlieb, Kings- 
ton-on-Thames. 

10,558. Carp Hotpr, J. T. Farmer, Liverpool. 

10,554. Morpants, F. M. and D. D. Spence and A. 
Shearer, Manchester. 

10,555. Hancinc Hooks, I. Owen and J. Ackerley, 
Manchester. 

10,556. CycLe Lamp Cure Bracket, F. A. Ludlow, 
Birmingham. 

10,557. Taimmines, J. Talbot and J. Billyeald, Bir- 
mingham. 

10,558. Rims of Bicycte Wares, A. W. Kershaw, 
Lancast 


er. 

10,559 STEELYARD WEIGHING Macuing, W.E. Hipkins, 
London. 

10.560. CoupLinas, W. H. Appleby and S. Parkes, 


Birmingham. 

10,561. Gas Icnirgr, R, J. Urquhart. —(Eekel and 
Glinicke, Germany.) 

10,562. VeHicLe Lamps, J. F. Wood and J. Malin, Bir- 
mingham. 

10,563. Potisotnc and ABRADING APPLIANCES, W. 
Tyzack, Sheffield. 

10,564. Backrne Fits, J. Skilbeck and W. J. Warren, 


10,565. STRENGTHENING PasTEBOARD Boxars, M. Koch, 
en, Germany. 
10,566. Rottinc Metat, W. B. Johnson.—(M. J. 
Loughran, United States.) 
10,567. VEHICLE CoupLines, W. Hoyle and J. Bowman, 
Manchester. 
10,568. Mvsicat Top, G. Moore.—(G. Diinkelsbiihler, 


ny. 

10,569. BLapg for Hors, G. F. Hodgson, Lincoln. 

10,57¢. Borters for Wasnineo, J. Brown, Manchester. 

10.571. MANUFACTURING Yarns and Fasrics, C. Owens, 
Manchester. 

10,572. CoLLarsiste StretcHers, K. Freuler, Man- 
chester. 

10,573. Ickmne Cakes, P. D. Harton, London. 

oor Kiiys for Burnine Bricks, A. W. Anderson, 

mdon. 

10,575. OpEntnG Doors, J. C. Moore, Eastbourne. 

10,576. Motor Veuicuss, F. Parker, Brighton. 

10,577. Croquet Matuets, F. H. Ayres and J. E. 
Sheffield, London. 

10,578. Hotpine Boars in Postrion, P. R. J. Willis.— 
(7. Emerson, United States.) 

10,579. SHaprnc and Brve.iine Guass, W. O. Bailey, 


mdon. 
10,580. Vatve Gear for Encines, W. M. Musgrave, 
mdon. 
10,581. Murr Caarns, Burkhardt and Co., London. 
10,582. Or or Gas Motors, A. Rayet and G. Doré, 
London. 
10,583, Puriryine Arr, D. Grove, London. 
10,584. Boxtne Grove, E. Woodward, London. 
10,585. SPANNER and Pipe Wrencu, P. H. Parkyn, 
London. 
10,58€. CLEANSING FILTER Mareriat, H. Reisert, 
London. 
10,587. Jorsr for WaTER Prpss, C. Bertenburg and C. 
Feller, London. 
10,588. GarpEN Borper, E. W. Hill, London. 
10,589. VeHIcLe WHEELS, W. G. Wilson and P. 8. 
Pilcher, London. 
10,590. ELecrric Morors, 8. C. Davidson and L. J. 
Steele, London. 
a Prvors for Gun Structures, W. W. Bostwick, 
mdon. 
10,592. Sxrrt Prorectors, L. F. Howe, London. 
10,598. Insectors, J. and F. J. Gresham, Manchester. 
10,594. SmoorHine Irons, H. G. Moore, London. 
10,595. Drivinc Macuine TRAVELLERS, J. Farigoule, 
London. 
10,596. ExLecrricaL Apparatus, J. Dimjén and C. 
Schritter, London. 
10,597. Sotpgrinc Mertats, J. Pfeifer, A. Weimann, 
and J. F. Bachmann, London. 
10,598. Cizantne Cycie Cuarns, W. F. Krack, London. 
10,599. Brick Macutvgs, A. Adams, W. Neale, and L. 
Simpson, London. 
10,600. Waistcoats, E. Marix, London. 
10,601. AuTomaTic Frrg-arms, G. Roth and K. Krnka, 
London. 
10,602. Ruppgrs, G. Lawson, London. 
10,603. STREET-SWEEPING MacHINE, A. J. Davis and J. 
W. Wadkin, London. 
10,604. Woven Fasric, E. E. Levy, Liverpool. 
10,605. MULTIPLE BeLtT1Ne, 8. and A. Q. Plumpton and 
G. Downes, Liverpool. 
10,606. THERMOSTATIC REGuLAToRS, A. R. Shattuck, 
London. 
10,607. Sprnnrna and Dovsiine FrRamxs, R. W. Mon- 
crieff, London. 
10,608. Conpuita for ELecrric Conpuctors, H. 8. 
Morrison, London. 
—, Apparatus for Coat Mininc, 8S. Cunliffe, 
ndon. 
10,610. Bicycte Supports, H. H. Leigh.-(G. J. M. 
Wood, india.) 
10,611. Mixtna-pans for Ick-crEamM Macuings, W. H. 
Pearse, London. 
10,612. VEHICLE Frames, A. Mackenzie, London. 
10,613. Rai Joints, J. Corbett, London. 
10,614. Typewriters for Printina Music, J. T. 
Fatherly, London. 
10,615. Smoorutne Irons, J. Feldmeyer, London. 
10,616. Gas Burners, H., W., and I. Darby and J, H. 
Punchard, London, 








10,617. Exrractina Oxycen from Air, G. Claude, 


London. 
10,619. Dgoporisinc and Bieacuine Process, C. A. 
Sahlstrim, London. 
10,620. GRaIN-soRTING APPARATUS, W. Robrahn, 
London. 

10,621. GRarn-sEPARATING APPARATUS, W. Robrahn, 
London. 

10,622. Stopperine Borries, J. Lebeau, London. 

10,628. Apparatus for CauRNING Liqurps, J. Cameron. 
—(J. H. Folliott, C, B. Fraser, and D. Cameron, United 
States.) 

10,624. Water Gavogs, R. G. Brooke. London. 

10,625. Motor Cranxk-sHarts, E. A. Vivinus and A. J. 
Hecht, London. 

10,626. Werp Extractor, F. Griffiths, Birmingham. 

10,627. Driturse Macuineg, J. Martin, jun., Guis- 
brough, Yorkshire. 
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10,628. WaLkino-sticks, B. J. P. Roberts, London. 
10,629. Stream Generators, R. B. Smith, Birkenhead. 
10,680. Music Scorr, C. R. W. Bryan, Lyndhurst, 


ants. 
10,631. Wrovucut Iron Pipgs, J. J. Robins, Derby. 
10,682. Diz for Makino Bricks, J. Pitman, Bridport, 


Dorset. 

10,638. Rott Winpers, R. O., W., and C. Parker, 

undee. 

10,684. ORNAMENTAL Porrtery, T. Holdenand C. Brooke, 
Manchester. 

10,685. Steam Borters, L. Marshall and S. Naylor, 
Halifax. 

10,636. PaorocRapHic ROLLER Buirnp Suutrers, J. E. 
Thornton, Altrincham. 

10,637. Courtine Jornt, J. 8S. Campbell, Edinburgh. 

10,638. Printers’ CotumN Ga.uey, 8. Bott, H. T. 
Fletcher, and J. Biddle, Birmingham. 

10,689. Brusa for CLkaninc Wuex.s, J., 8. E , and J. 
A. Thomson, Buckden, Hunts. 

10,640. Hinczp Doors, A. M. Bailey and W. Caldwell, 
Nottingham. 

10,641. SiagNaLursc Apparatus, T. A. d’A. Macedo, 
London. 

— Carriers for Bortigs, A. E. H. Lozé, Liver- 
pool, 

10,643. Bicycuss, E. B. Killen, Glasgow. 

10,644. Gotr Cappig Bags, J. M. Campbell, Liverpool. 

10,645. Nggpie-BaR in Sewinc Macuings, D. Noble, 
London. 

10,646. Arracntna CoLiars to Suirts, M. H. Hember, 
Worle, Somerset. 

10,647. Etgcrric Switcues, 4. W. Cramp, London. 

10,648. Fereprnc Borries for Inrants, R. J. M. 
Buchanan, Liverpool. 

10,649. Cootinc Enoing Cy.inpers, F. J. Borland, 

8. 


10,650. Mup Protector for Cycuists, H, A. Malvern, 
Liverpoo 

10,651. SHop Frrrmes, F. Sage and Co.—(H. &. Sage, 
Cape Colony.) 

10,652. Hanp Baas, T. Bailey, London. 

10,658. Batt and Rotter Brarinas, R. H. Radcliffe 
and R. Burn, London. 

10,654. Stipgz Vatve for Srgam Enoings, R. Fryer, 


mdon. 

10,655. Casg for Automatic DeLivery Apparatus, H. 
Martens, Berlin. 

10,656. CLamps, W. Goebel and G. Gockel, Berlin. 

10,657. ARTIFICIAL TgETH, J. L. Williams, London. 

10,658. Mempers’ Game ApvusterR, G. K. Ansell, 
Curragh Camp, Ireland. 

10,659. Mup-cuarp for Cycies, M. Beyermann and A. 
Thynn, London. 

10,660. Cuxsts for Tea, J. Davidson, London. 

10,661. VeHicte Brakes, A. J. Ivory, London. 

10,662. PLaten Pressgs, J. B. Grosse, London. 

10,663. Water Fitters, E. T. Whitelow.—(C. Jost and 
A, Pell, India.) 

10,664. Metrauic Latuine, M. Hilton, London. 

10,665. CoupLines for RatLway Wacons, &c., G. H. 
Skinner, London, 

10,666. ScHoot Sgat with ApsusTaBLe Desk, H. 
Giindel, London. 

10,667. Borinc Dritis, G. Sonnenthal and J. Main, 
Lond 

10,668. 
France. 

10,669. INCANDESCENT ELectric Lamps, M. R. Heide, 

ndon. 

10,670. Apparatus for use on RatLway Trains, T. 
Vaughan, Liverpool. 

10,671. Hongs, W. W. Pilkington and W. R. Ormandy, 
Liverpool. 

10,672. Prorgectinc Cycies during Transit, A. R. 
Denbigh, Liverpool. 

10,673. Kgepinc Picture Framxs StrRalcuT on WALLS, 
A. E. Wevill, Liverpool. 

10,674. AUTOMATICALLY INDICATING STOLEN BICYCLEs, 
B. Tacke and F. Isenstein, Liverpool. 

10,675. Fasteninc Device for Groves, F. J. Heine, 
Liverpool. 

10,676. Frorat Triuuinos, J. O. O'Brien.—(F. and M. 
Raimbault, France.) 

10,677. Formation of Movutps, Verity’s, Limited, and 
G. H. Burnett, Birmingham. 

10,678. ASHPANS for F1rRE-GRaTES, W. Edwards, London. 

10,679. CoTron-DREssING Macuines, M. A. Lang, 
London. 

10,680. Curtain Rops, W. Grimes, London. 

10,681. ENCASEMENT for Musicat Works, E. Fiedler, 
London. 

10,682. TeLEPHongs, J. D. F. Andrews, London. 

10,683. Ourpoor Sgats, A. H. Simpson, London. 

10,684. Hgatinc and VENTILATING, H. Schmitt, 
London. 

10,685. Workinc Peat, L. Galicki, J. Lopatin, and 
P. Lopatin, London. 

10,686. SypHons, M. Lumley.—(J. Brouscant, France.) 

10,687. Stzam Borzers, G. F. G. Des Vignes and W. A. 
Cloud, London. 

10,688. Hzatina Arr, The Patent Sterilised Cask Com- 
pany, Limited, and A. T. Hughes, London. 

10,689. Lintne of Casks, The Patent Sterilised Cask 
Company, Limited, and A. T. Hughes, London. 

10,690. Prorecrinc Giassges for the Evzs, 8. Lowen- 
sohn, London. 

10,691. CuHromo-puoroceramics, T. K. Barnard and F. 
Gowenlock, London. 

10,692. Lirtine and Loapine Cut Crops, T. E. Martin, 
London. 

10,693. ArtiFic1aL Denture, E. Sperling, London. 

10,694. ArtiriciaL Leos, J. A. Scheuermann, London. 

on Dryine SupeRPHOSPHATE of Lik, E. Lambert, 

mdon. 

10,696. Mzasurine Device, V. Cumberson, London. 

10,697. Rotary Enotngs, L. J. J. B. Le Rond, London. 

10,698. Support for PuotroorapnHic Camera, H. P. 
Hansen, London. . 


on. 
Sregrine Surs, W. P. Thompson.—(J. P. Serve, 


23rd May, 1899. 


10,699. Street Lamp-posts, W. Jones, London. 

10,700. Hanpie to Hotp a Stick of SHAVING Soap, A. 
C. Hamilton, Ryde. 

10,701. Securrna Meat on Buiocks, J. Dobson and W. 
Rushworth, Manchester. 

10,702. Dygine of Cortoy, L. Wilson and J. Brand- 
wood, Manchester. 

10,703. TripLe Vatves for Air Braxkess, J. Birkett, 
Gateshead-on-Tyne. 

10,704. Tornacco Prez, W. P. Dorton, C. A. Barnard, 
and A. 8. ew, London. 

10,705. IncanDESCENT Gas Burners, J. B. de Léry, 
Manchester. 

10,706. Maxine CicargEtTrTes, A. R. Wilson, Hove. 

10,707. ToBacco Pirz, G. Howe, Wrex i 

10,708. Fastentne Devicss for Carpsts, A. G. Brookes. 

J. L. Kingston, United States.) 

10,709. Back CoLourine Marrers, W. H. Claus and 

A. Rée, Manchester, 





10,710. AUTOMATICALLY-CONTROLLED Suppiy of WATER, 
T. G. Allen, jun., Nairn, Scotland. 

10,711. Joint ApsusTER for Two-roor Ruxg, J. G. and 
F. W. Lilley, Margate. 

10,712. Strgam Borters, W. Morris.—(D. Murray, South 
African Republic.) 

10,718. Preventinac Keys WorkING Out on RaILway 
Liygzs, E and J. Holding, Brinscall, near Chorley. 

10,714. Surps, J. V. Scott, Newcastle-on-Tyne. 

10,715. Staps for Linrna Cxrvrines, J. Loughton, jun., 
and F. G. James, Birmingham. 

10,716. Batt Vatves for Cisterys, 8. Robertson, 
Dundee. 

10,717. Cricket Grounps, R. Warwick, London. 

10,718. Recepracie for Eacs, W. Owen, Salop. 

10,719. Wee Tires, 8S. Griffin, Bath. 

10,720. ATTACHMENTS to WEARING APPARRL, G. Hibbert, 
W. Hadfield, J. J. Summer, and H. Hadfield, Man- 
chester. 

10,721. Preventinc Racrno of Marine Enaines, P. 
Bowie and W. Guilford, Glasgow. 

10,722. TeLescopr Gaucs, J. Gardner, Glasgow. 

10,723. Mount for SHowcarps, J. Stevenson and 
McCaw, Stevenson, and Orr, Limited, Glasgow. 

10,724. Supports for Suxips’ Boats, R. Meldrum, 


gow. 
10,725. Copyina of TextTiLe Desians, W. Watson, 
Bradford. 


10,726. ELecrricat Switcues, B. Thomas, Manchester. 

10,727. Saxep Suears, B. Hind, Sheffield. 

10,728. Hat-corp Ree, J. M. Wilson and W. A. 
Brown, Glasgow. 

10,729. Stong-BREAKING Macuines, W. H. Baxter, 
London. 

10,780. Lace Fastengrs, E. H. Ludlow, Birmingham. 

10,731. CycLe ATTACHMENTS, W. B. Rule, London. 

10,732. Kerri, D. J. Baldry, London. 

10,783. Srgam GENERATOR for Bakitna Ovens, F. 
Clausen, London. 

10,734. Sprrit Stove, H. Schiifer, London. 

10,785. Drying Wer Feit, H. Neidhardt and H. 
Schulte, London. 

10,736. LiqguEFYING ADHESIVE MATERIALS, F. Hughes, 
London. 

10,787. Securntnc Corks in Borries, F. Hughes, 
London. 

10,738. Draw-orr Taps, F. Hughes, London. 

10,789. Corsets, E. Merz, London. 

10,740. PoULTRY-CRAMMING Macuineg, J. H. Wickens, 
Uckfield, Sussex. 

—— Courtine for Raitway Wacons, T. Fletcher, 

ury. 

10,742. Box for CiInEMATOGRAPH Fis, J. H. Jackson 
and H. R. Nathan, Stoke, Devon. 

10,748. Cueckine the Speen of a Suir, W. C. Morison, 
London. 

10,744. SroracEe Batrerizs, E. L. Lobdell, Glasgow. 

10,745. APPLYING CoaTING to Fisnine Lings, W. 8. O. 
Smith and H. Mann, London. 

10,746. Improvinc the Dravout in Borers, D. 
Robertshaw, London. 

10,747. Snips’ Davis, J. W. McKinnon, Glasgow. 

10,748. GENERATING ACETYLENE Gas, J. W. Powers, 


Glasgow. 
10,749. Drop Hammers, A. Robertson, Carron, Stirling- 


shire. 
10,750. TinteD Knorrtino, A. R. Pollard, Worthing, 
Sussex. 
10,751. ARMOURED Hoss, R. B. Black, Glasgow. 
10,752. Dressinc Stong, T. A. and G. E. Currie, 


London. 

— Riyes for Har Pacxine, L. T. Hallock, 

ndon. 

10,754. VeLocipreprs, A. Gibbs, London. 

10,755. Castor, T. Byers, London. 

10,756. Exrractina Metats from Orgs, E. H. Sturge, 
London. 

10,757. Manuracturr of Sutpuuric Acrip, A. J. 
Boult.-{(The Pratt Proceas Company. United States.) 

10,758. TypgEwrRitinc Macuings, J. Winsor, London. 

10,759. Horsr Detacuers, J. T. Peirce, London. 

10,760. A Game, J. A. Rivington, London. 

10,761. Inpicatinc Weicut and Va.usg, A. J. Boult.— 
(The Computing Scale Company, United States.) 

10,762. Pneumatic Tires for Cycirs, J. A. Garvin, 


London. 

10,763. Unitinc Coprpzr with Merrat, W. G. Clark, 
London. 

10,764. Vatves for GRaNARY Conpuits, A. J. Boult.— 
(F. Correll, Germany.) 

10.765. AERIAL Toy Paracuutss, J. H. Jackson and 
H. R. Nathan, Plymouth. 

10,766. Corsrts, V. Robinson, London. 

10,767. Currmers, C. Bauer, London. 

10,768. Lamps, The British Thomson-Houston Com- 
pany, Ltd.—(R. Fleming, United States ) 

10,769. Ianrtmnc Gas, F. W. Golby.—(La Société 
Anonyme “ Lux Nova,” Belgium.) 

10,770. Cycies, W. Liesen, London. 

10,771. Kitns and Ovens, J., C., and O. Carter, 
London. 

10,772. Putygys, A. Vranken, London. 

10,773. Lenses, J. L. Borsch, London. 

10,774. Heapstocks for Latugs, &c., F. G. Wilke, 


London. 
10,775. CoLourtnc Matter for Dygtnc Corton, C. D. 
Abel.—(Actiengesellachaft fiir Anilin Falvikation, Ger- 


many. 
10,776. Hat Fastener, A. F. and W. B. Lucke, 


ndon. 

10,777. Castina Siac, W. J. Patterson and A. M. 
Acklin, London. 

10,778. Stgam Borers, P. Meehan, London. 

10,779. Composirz Printina Piates, H. H. Lake. — 
(C. B. Cottrell and Sons Company, United States.) 

10,780. Pressure Repucine Vatves, J. Craig, jun., 
London. 

10,781. Botries for Gum, W. H. Reddington, London. 

10,782. ReTarninc Devices for Suirts, H. H. Lake.— 
(R. Cluett, United States.) 

10,783. PHotocRaPHic Printine, H. H. Lake.—(R. B. 
West, United States.) 

10,784. Se_r-supPpLyInc Goops Distrersutor, J. F. H. 
Van der Hoop, London. 

10,785. Rorary Enotnes, A. J. Boult.—{ Welcker and 
Pancake, ———.) 

10,786. Propuctnc AcrTtyLeng Gas, C. Schrider, 
London. 

10,787. Furnace, C. Timann, London. 

10,788. Botters, G. Kingsley, London. 

10,789. Drivine Gear for Bicycies, A. Doyle, 
London. 

10,790. Propuctnc ENAMELLED Goons, A. M. Clark.— 
(The National Enamelling and Stamping Company, 
United States.) 

10,791. Exectrric Licutina Apparatus, A. Plecher, 
London. 

10,792. Garments, J. A. Scriven, London. 

10,793. CONTROLLING the Goops of Horets, T. Togna, 
London, 

10,794. AIR-HEATER, E. R. Waterman and R. R. Morison, 

mdon. 

10,795. Hratinc Fiuips, E. R. Waterman and R. R. 
Morison, London. 

10,796. STRAIGHTENING Meta Bars, V. E. Edwards 
and P. B. Morgan, London. 

10,797. Furnaces for Heatine Bivuets, C. H. Morgan, 


ndon. 
10,798. Mou.p1ne Frsrovs Putp, J. A. Wheeler and 8. 
W. Eells, London. 
10,799. Esgctinc Mrcuanism for Guns, G. D. Potter, 
London. 
—. Batancep Dovusie-Bgat Vatvz, H. Lentz, 
ndon. 
10,801. VaLvE Gear, H. Lentz, London. 
10,802. Gurp1ne and Pack1no Rops, H. Lentz, London. 
10,803. Corn-Testers for CoIN-FREED MAcuHinEs, P. 
Reincr and J. Pelzer, London. 
10,804. SprepING Motor Cars, T. Myers, London. 
10,805. Grinpinc Nut Kerne s, W. P. Thompson.—(J. 
Lambert, United States.) 
ae ed GravitaTION WHEELS, E. P. LL, Hardy, Liver- 
poo! 





10,807. VALVE-CONTROLLING Apparatus, J. G. Kinghorn 
Liverpool. . 
10,808. TARLET-FORMING MACHINES, A. R. Morris 
London. i 
10,809. TaBLET-yoRMING MacHines, A. R. Morris 
Londo: . 


ndon. 
10.810. CLEANING PrintiING PressEs, EK. 8. Bradford 

London. ’ 
10,811. InkeRS for PrintinG Presses, E. 8. Bradford, 


London. 

10,812. Sgourina Printino Pwatss, E. 8. Bradford 

London. ; 

10,818. Fgepers for PRintING Presszs, E. 8. Bradford, 

ndon. 

10,814. Tosacco Pipx, G. Rennie, Edinburgh. 

10,815. INcanpEscenT Exxctric Lamps, C. L. R. &, 
Menges, London. 

10,816. CoLLAPsisLE BrpsTgaps, A. F. 
Lor don. 

10,817. Screws for Eecrric BAtrerixs, W. R, 
Edwards, London. 

10,818. CLosinc the Tunes of WATER-TUBE Boiera, 
S. L. Ravier and A. Janet, London. 

10,819. VAPOUR-~- BURNING APPARATUS, A, Kitson, 
London. 

10,820. Disvutcanisina Caoutcnouc, A. E. J. Vy. J, 
Theilgaard, London. 

10,821. DisvuLcaNIsIna INDIA-RUBBER, A. E. J. V, J, 
Theilgaard, London. 

10,822. DisvuLcanisine Gum, A. E. J. V. J. Thejlgaard, 


Routier, 


London. 

10,828. RusaeR Tires for Venicies, W. Langmuir 
London, 

10,824. Devices for Heatina Arr, A. Hinterbergor, 
London. 

10,825. Propuctne a SILK-LIKE Surpace, G. W, ¢, 
Kirkham, New Barnet, Herts, 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 





620,339. Curota Furnace, H. BE. Machell, London, 
Bugland.—Filed February 1st, 1898. 

Claim.— In a blast furnace the combination, with a 
melting chamber open at the top, and having a 
bottom m provided with a hole, a receiver M for the 
molten metal arranged below the said bottom, and a 
heating chamber F arranged above the top of the 
melting chamber and communicating directly with 
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its upper part, of a blast pipe which passes through 
the said heating chamber and is connected with the 
lower part of the melting chamber, a pipe 6 connecting 
the upper part of the receiver M with the lower part 
of the chamber F, and a branch pipe ¢ connecting the 
pipe } with the middle part of the melting chamber 
above the point where the blast enters it, substantially 
as set forth. 


620,360, Gun Carniace, A. Resow, Essen, Germany. 
—Filed December 81st, 1897. 

Claim.—{1) In a recoil apparatus for field-gun carri- 
ages, the combination of the brake spur ; the thrust- 
bolt A having a head ¢ engaging the spur and a slotted 
shank journalled at the forward end in a fixed box D 
with adjustable brasses ¢; a thrust plate / traversing 
the slot of the shank of the bolt A and means substan- 
tially as described for exerting an adjustable yielding 
pressure on the brasses, thereby creating an adjustable 
degree of friction between the brasses and the shank, 
and also between the surfaces of the slot and the plate 
h, substantially as and for the purpose specified. (2) 








In a recoil apparatus for field-gun corner, the com- 
bination of te brake spur 8 ; the thrust-bolt A having 
a head ¢ engaging the spur, and a conical slotted 
shank supported at its forward end in conical 
brasses ¢ adjustably secured within a brake box D with 
adjusting spring g, adjusting bolt , and thrust-plate 
h traversing the slot of the thrust-bolt, whereby the 
friction between the brasses ¢ and the bolt, as well as 
between the thrust plate 4 and the surfaces, is regu- 
lated, and the friction in running into battery is 
decreased, substantially as and for the purpose 
specified. 
620,438, Capiz Grip, G. 8. Fouts, San Francisco, 
Cal.—Filed April 18th, 1898. 

Claim.—In a cable grip, a lever having two arms, 4 

jaw connected to one arm, a hauling attachment con- 
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nected to the other arm, and transmitting a normal 
closing strain, and means for shifting the strain to 
the arm which is connected to the jaw, whereby it 
becomes an opening strain, 





rd, 








June 9, 1899 


THE ENGINEER 





555 








a 
THE CONFERENCE EXCURSIONS. 


We gave in our last issue brief descriptions of several 
of the places of interest to which members attending the 
Conference of the Institution of Civil Engineers are making 
cursions this week. To-day we give some further 


: s of the principal establishments visited. 


description 
THE EAST LONDON WATERWORKS, 


On Wednesday a number of members of the Institu- 
tion paid a visit to the Lea Bridge and Walthamstow 
Works, belonging to the East London Waterworks Com- 
any. By the courtesy of the company’s engineer, Mr. 
W. B. Bryan, M.Inst.C.E., we are enabled to give a 


Jan 0 


struction at Walthamstow, viz., the Lockwood and 
Banbury reservoirs, which together will have a capacity 
of 1200 million gallons. The company was formed in 
1907, and obtained an Act of Parliament giving it 

wer to purchase the Shadwell Waterworks and the 
West Ham Waterworks, which had been in existence 
since 1669 and 1747 respectively. Some idea of the pro- 

ss made by the company can be gathered from the 
following details of its history:—In 1808 further powers 
were obtained, and the Old Ford pumping statior was 
built; in 1829 the Hackney Waterworks and Lea Bridge 
Mills were acquired ; in 1853 Parliament sanctioned the 
construction of certain reservoirs and filter beds, a new 
intake higher up the river Lea, and also the construction 





of an intercepting drain on the west side of the river; in 
1867 two Acts of Parliament authorised the construction 
of works at Sunbury, and the taking of water from the 
Thames, and the construction of an intake further up the 
Lea, also storage reservoirs at Walthamstow, and other 
works, The Act of 1886 sanctioned the construction of 
works at Waltham Abbey and High Beech, and the diversion 
of the Ching Brook ; the Act of 1894 empowered the con- 
struction of additional storage reservoirs and other works 
at Walthamstow. There are eight pumping stations at 
Lea Bridge, Walthamstow, Chingford Mill, Waltham 
Abbey, Woodford, East Ham, Sunbury, and Hanworth, | 
and three more are now in course of construction. The 
high-level covered service reservoirs are at Finsbury | 
Park, Woodford, Buckhurst Hill, and High Beech. 
The number of houses supplied by this company is | 
upwards of 200,000, and the population about a 
million and a-quarter. The population supplied by the | 
company, outside the county of London, is over half a | 
million, and will in ten years, at the present rate of | 
increase, exceed that within the county. The daily 
Volume of water pumped varies according to the season, 
but at the present time it is about forty-five million 
gallons a day. The number of miles of water pipes is 
980, on which are attached 6400 hydrants and 7000 fire 
plugs, The area of the filter beds, thirty-four in 
number, is thirty-one acres. The Walthamstow reser- 
Voirs are ten in number. Their combined water area | 
bow full is 814 acres, and the total capacity about | 
200,000,000 gallons, exclusive of the new works in | 
d and alluded to above. Two recently constructed | 
under the powers conferred by the Act of 1894 are 
named the Warwick reservoirs. The length of “shore” 
€ is between twelve and thirteen miles. The | 
course reservoir has been enlarged, and its | 
fepacity increased by about 200,000,000 gallons. All | 
on maervoirs are filled by gravitation from the river Lea | 
. ingford Mill. The outlet works are of masonry, and 
pes. & feature at the head of a broad open canal which 
h ucts the water to the filter beds at Lea Bridge. 
® meter house adjoining the outlet works contains a 


f this portion of the works on which are shown | 
tched the two new reservoirs now in progress of con- | 


| which forces it direct into the district. 





“ Venturi” meter, with automatic recorder. This meter 
| wil! measure and record up to sixty million gallons a day. 
| The Warwick reservoirs have been carried out by Messrs. 
| John Aird and Sons, and the enlargement of the Race- 
| course reservoir by Messrs. Kirk and Randall. 

| At Lea Bridge, where the offices of the engineer, 
| superintendents, and staff are situated, the pumping 
| station has been largely added to during the last few 
| years. The engines are of various types, there being 
| three of the Cornish type, four triple-expansion, and 
| three of the compound pattern, besides the deep well 
engines. A new well has been sunk into the chalk, and 
| exceptional difficulties were encountered in sinking the 
|eylinders. From the surface of the ground to the 
| chalk quicksand was met. Tunnels have been driven in 
| the chalk to a great distance and in various directions. 
The water is raised by a compound direct-acting hori- 
zontal engine. A new Worthington engine, with Bab- 
cock and Wilcox boilers, is being erected. There are 
also several turbines for pumping water, which are 
actuated by the fall of the river Lea. Here, too, the 
main portion of the company’s filtering operations is carried 
on. The filter beds are twenty-five in number, covering 
about 25 acres. The water is conveyed from the 
impounding reservoirs at Walthamstow by an open 
channel about a mile and a-quarter long. A line 
of railway connects one end of the works to the 
other, and to the Great Eastern Railway. There is 


also wharfage provided on the banks of the River Lea 
Navigation. 
The principal outlet from the Walthamstow reservoir 





is through a 48in, “ Venturi” meter, which discharges the 


lated by means of a large horizontal iron flue running 
along the apex of the roof, the foul air and smoke being 
drawn off through this flue by means of a fan. 

In the foundry the members would find little that 
differed from ordinary practice. It is a large building, 
155ft. by 220ft., divided into two bays, and well served 
pe overhead rope-driven travelling cranes and hydraulic 
jib cranes. Considerable time could have been spent in 
the turning and erecting shop—a building 110ft. wide 
by 400ft. long, served by two overhead travellers, one 
rope and one steam-driven. The first job which met the 
eye was a pair of winding engines with cylinders 28in. 
by 72in., and two 14ft. drums. There were also two sets 
of compound King-Riedler air-compressing engines of the 
vertical type, the steam cylinders of which have dia- 
meters 19in. and 30in. by 42in. stroke. The air cylinders 
are 20in. by 42in. stroke, and the fly-wheel 16ft. dia- 
meter. The essential features of the King compound 
engine are the triangular connecting-rod and single crank 
and Corliss valve gear. By the use of the triangular 
connecting-rod and side levers attached directly to the 
engine bed, it is claimed that expensive foundations are 
not required, while all the turning effects of two cranks 
at right angles are obtained with only one crank. The 
engines can start from any position; and so little vibra- 
tion is felt that the engines are run in the shops at 
full speed without holding-down bolts. One of these 
engines is employed to drive the greater portion of 
the works. 

The members cannot fail to have been impressed in 
this department with the ingenious tools, chiefly of 
American design, which are in use. There is a machine 





EAST LONDON WATER WORKS. 


FLAN SHEWING LEE BRIDGE FILTERING & PUMPING 
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water into an open canal through which it flows to the | 
filter beds at Lea Bridge. This meter will register up to | 
sixty million gallons a day. The reservoirs are filled | 
through open cuts and culverts which tap the river Lea | 
about four miles above Walthamstow. At this place | 
there are two wells sunk into the chalk, the water from 
which is pumped by a horizontal compound engine and a 
horizontal triple-expansion engine. Another well is also 
approaching completion, from which the water will be 
lifted by an horizontal triple-expansionengine. The adits 
at the bottoms of these wells will ultimately be connected. 
The water from both wells can either be pumped into 
the open canal which feeds the Lea Bridge filters, or 
to the pump wells of a vertical triple-expansion engine, 
There is also at 
Walthamstow a small set of filter beds. 


THE WORKS OF FRASER AND CHALMERS, LIMITED. 


A numerously-attended excursion on Wednesday was 
that to the works of Fraser and Chalmers, Limited, Erith. 
These works are situated quite close to the South-Eastern 
Railway station at Erith, cover an area of seventeen acres | 
of ground, and find employment for nearly 1000 men. | 


The chief manufactures are steam engines, air com. | 
pressors, and pumping engines, the last-named being on | 
the Riedler system. There was a large amount of work | 
on hand. Passing through the pattern and wood-working 
shops, the method of constructing wood pulleys up to 
about 6ft. diameter was inspected. In the boiler 
shop, a light and airy building measuring 125ft. by 
135ft., it was noticed that work had to be carried 
on at somewhat of a disadvantage. It appears 
that the company is working under an _ injunction 
not to make a noise which shall be audible to the 
residents in the neighbourhood. In a boiler-making 
department, above all others, this is a matter of con- 
siderable difficulty; but it seems to have been effectively 
surmounted by providing double windows, and lining the 
inside of the roof with hair felting. The shop is venti- 
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built by Dart, of Chicago, for straightening round bars, by 
means of which steel bars of large diameter and great 
length can be so effectually straightened that only a small 
amount of material has to be cut to waste in the lathe. 
After leaving this tool the members could observe that 
bars about 20ft. long and from 3in. to 4in. in dia- 
meter, were being finished in the lathe in one operation, 
the slide carrying no fewer than five tools. Another 
tool—a boring machine—seen at work, was boring a hole 
partly excentric and partly concentric in one operation 
in the cam of astamp mill. This cam is secured by the 
Blanton patent fastening to the shaft, asshown in the 
annexed engraving. 





STAMP MILL CAM WITH BLANTON FASTENING 


In this form it is not self-centering, but a glance at the 
figure will show that great accuracy of fit is possible, in 
combination with the utmost facility of disconnection, 
because the central bore in the boss embraces only half 
of the shaft, between which and the bore in the circular 
wedge there is ample clearance when the boss is in its 
slack position. It will be seen that the frictional adhe- 
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sion between the shaft and the concentric face of the doubled. It had entrances into both Norway Dock and 
circular wedge under the working conditions is so great | South Dock, which entrances are to be retained. They 
that the pins are relieved of the major portion of the | are, for the present, temporarily dammed up while 
shearing stress to which they would otherwise be | excavation in the Greenland Dock is going on. Excava- 
subjected. | tion for widening the entrance into Russia Dock—the 
The Riedler pump, which is made by this firm, | old canal entrance—is proceeding, and part of the dock 
has for its principal feature a mechanically-operated | wall has been completed. Eventually, of course, the 
valve, circular in form, opening automatically at the | land now in between the two docks will be removed 
beginning of the plunger stroke, and closed mechanically | with the temporary wharfings and one continuous new 
and positively just at the end of the stroke. The makers dock formed, having the dimensions we have already 
claim that as the valve opening is large there is no| given. Greenland Dock has been pumped dry, all its 
throttling of water, and the positive closing of the valve | three entrances being dammed up, and excavation for the 
prevents all slip of water, and hammering of valves walls is now proceeding on both sides, and two brick 
under heavy heads, so allowing of high piston speed, piers on the south side are being demolished. Pumps 
resulting in economy of steam, and large capacity for are continuously at work keeping the water under. 
comparatively small pumps, also the maintenance of a/ A railway has been run with various branches from the 
continuous flow in delivery pipes. westward far into the centre. Two steam navvies are at 
We have not the space to go more fully into the con- work here, and the excavated material from this place and 
struction of the pumps, or describe several of the machine from other parts of the works is taken in trucks by steam 
tools seen in operation, but may briefly allude toa ma- locomotives on to a jetty, where it is delivered into 
chine in the pattern-making shop made by Cranes, of | lighters, which take it far out to sea and deposit it there. 
Rochester, New York, U.S.A. This is a tool for boring | Perhaps the greatest feature about this new dock, though 
out core boxes and has a considerable range of operation; at present practically no work has yet been done upon it, 
its use must result in a remarkable saving of time as | will be the lock by which entrance will be obtained from 
compared with the old method of digging out the ma-| the river. This will eventually be 550ft. long by 80ft. 
terial with gouges. wide, and will be divided into two portions, one—the 
outer—being 170ft. long, and the pcg long. It 
i rs will be some 40ft. deep. A large coffer dam is in course 
THE SURREY COMMERCIAL DOCKS. | of construction round the entrance to the old lock, and the 
For some years past the Surrey Commercial Docks | site to be occupied by the entrance to the new lock. 
have been undergoing enlargement, and even now some | This dam is being made of close-driven piles, and consider- 
time must elapse before the present works are | able difficulty has been experienced owing to the hardness 
completed. The members therefore have an oppor- | of the ground encountered, which consists in parts of 
tunity of seeing a considerable amount of work completed hard boulder clay. The dam is nearly completed, and 
and in progress, the area affected by the operations | it is evident that excavation for the lock will soon be 
being some twenty acres. We give below a plan) commenced. 
showing the works now anne and = oa in 
course of construction; and reference to this will show eka SS gee Lee, 
that the old Surrey Canal cuts right across the new MESSRS. WILLIAM CORY AND SONS’ WORKS. 
dock, in its course from Russia Dock. Naturally the The works of Messrs. William Cory and Sons, visited 
canal had to be destroyed, but at the same time it | yesterday, consist of derrick pontoons anchored in 
was necessary to provide another waterway for the the river in Bugsby’s Reach, below Blackwall, and 
numerous barges which work the traffic. This cut these structures possess considerable interest. Few 
was arranged to pass through the dock marked | people are aware of the rapidity with which coal is trans- 
‘Dock recently constructed,” out of which the barges | ferred from the holds of the ocean-going steamers to the 
went by means of the lock in its north-west corner, and | lighters in which it is taken to the various wharfs 
under the swing bridge shown. This dock—which has | further up the river than most ocean steamers can 
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THE SURREY COMMERCIAL DOCKS 


been completed for some tim2, and is now in active use— | come. The largest pontoon possessed by Messrs. Cory 
really forms part of the present extensions. Part of the | is capable of transferring no less than 25,000 tons a 
site it now occupies was covered by a basin some 8ft. week; and is not only capable of doing this, but has 
deep ; the depth now is 19ft. below Trinity high-water | done so for four months continuously. The pontoons, of 
mark. A new canal lock was formed in the south-east | which there are three, are very similar to one another; 
corner, and communication with the canal obtained by | and if we describe one we have described the whole, 
dredging away the towing path. A dam placed across | saving that we shall describe the newest, largest, and 
the original course of the canal at this point keeps the | best, the smaller sizes being only capable of transferring 
water from the workings in this direction, whilea second and | some 15,000 tons a week. In minor details, too, such as 
considerably larger dam keeps water from entering from | length, breadth, method of handling the coal, nature of 
the Russia Dock. These dams, as in the case of the other | the machinery, &., the smaller pontoons differ from that 
dams on the works, are constructed by means of two | which we are about to describe. The principle in all is, 
rows of close piling with clay filled in between them, and | however, the same. The big steamers are moored 
with strutting piles supporting the back row. Originally, | alongside, hydraulic cranes fetch the coal out of the hold, 
and indeed at the present moment, a roadway called and it is then delivered into the lighters. 

“Swing Bridge-road” goes right across the part to be | The newest pontoon is of very large size. It is no less 
excavated. A new road is, however, in course of con- | than 500ft. long, and has a breadth of 47ft. 6in., and 
struction, which is marked on the plan “ New Road.” | draws 7ft. In construction it is very similar to a steel- 
A sewer runs down this road, and has to cross various | built vessel, that is to say, above the water level. Its 
locks. The crossing is effected by means of syphons, the | bottom is, however, quite flat. It is moored well out in 
invert of the sewer being above the level of the bottom of | the river, but not in the tideway, so that navigation is not 
the water. Referring to the plan, the original water limits | interfered with, while there is draught sufficient for the 
and those to be reached when the present work is com- | steam colliers. The hull is constructed in an extremely 
pleted are shown by dotted and full lines. The new dock | strong manner, and though in its design provision was 
when finished will, together with that lately completed, | made for a central mooring in addition to those at either 
be 2350ft. long, and will vary in breadth from 870ft. to | end, it has not been found necessary to use this. The 
450ft. In reality it is simply a huge extension of the old | interior is provided with a large amount of machinery. 
Greenland Dock, which has been in existence, in some | There are four 300-horse power marine boilers, hydraulic 
form or another, since 1666. Its dimensions previous to | pumping machinery, and electric light engines, all in 
the enlargement were nearly 1000ft. long, by some 440ft. | duplicate, and there is an hydraulic accumulator at 


ee 
power is used throughout, and the pressure ; 
800 Ib. on the square inch. The cranes are of the 
derricking jib type, and are capable of stowing at hi h 
speed with heavy loads. They run on rails 1 
with the side of the deck, and are connected tg th 
pipes containing the pressure water by flexible joints 
The coal is fetched from the holds of the steamers eithe, 
by means of grabs or by the use of skips. In thig ro 
men are stationed in the hold so as to shovel the coal 
into the skips. The cranes then raise it, and it is delive, 
into the barges, which are moored on the other side of 
the pontoon, through weighing machines. The rapidit 
with which this is done is wonderful. Twenty. fin, 
thousand tons a week is 1,300,000 tons per annum, There 
is really quite a small village on board, including maching 
smiths’, and boilermakers’ shops, mess-rooms, kitchens, 
and other offices. Throughout there is the electric light 
and every convenience. 

When the coal has been transferred to the lighters 
it goes everywhere up the river and its tributaries 
Messrs. Wm. Cory and Son have a fleet of upwards of 
1500 barges and twenty-five tugs, which are kept con. 
tinually at work. By these, as well as to other places 
the coal is conveyed up the river to storage hoppers, of 
which Messrs. Wm. Cory and Son possess several gt 
various points. Here the coal is elevated to the top of 
what is in reality a huge coal-storing box, the bottom of 
which is provided with shoots and screens, through which 
the coal falls by gravitation, and is put into sacks jp 
coal carts. 

All the arrangements are designed so that the coal may 
be damaged as little as possible, for, naturally, the smalley 
the coal the less its value. In many instances special 
barges go to special customers, and in this case the coal js 
delivered with only one handling. Naturally, too, the 
cost of manipulation is lessened the fewer times the coal 
is handled, and the shorter the time the handling takes, 
It is a usual practice to unload 1500-ton colliers in one 
tide. 

The visitors were afterwards taken to one of Messrs, 
Cory’s unloading stations at Albert Dock hoists, where 
ten hydraulic luffing cranes, each of 5Oft. radius, are 
erected on a pier, and are capable of unloading three 
steamers at one time. Various other works belonging to 
the company were also pointed out to members. They 
are very numerous, extending at intervals of about half 
mile along the lower reaches of the river. 


THE METROPOLITAN SEWAGE WORKS, BARKING, 


These works, which are to be visited by the members of 
the Institution to.day—Friday—are under the control of 
the London County Council, and were the outcome of 
the recommendations of the Royal Commission which sat 
in 1882 to inquire into, and report on, the state of the 
river Thames, when it was recommended that the sewage 
of the metropolis should be purified before being 
admitted into the river. The establishment treats the 
whole of the sewage from the north side of the metro. 
polis, and covers an area of 83 acres. It was completed 
in 1889 at a cost of £430,834. The essential features of 
the process of purification carried out are the chemical 
clarification of the sewage by means of treatment with 
lime and protosulphate of iron, and afterwards the 
precipitation of the sludge, which is carried out to sea, 
and deposited by specially constructed steamers. The 
sewage flows into the works by gravity from the Abbey 
Mills pumping station. At the liming station, about 
half a mile from the precipitation channels, the desired 
amount of lime is allowed to mix with the sewage while 
flowing. This station comprises lime stores, slaking 
floor, wash mills, and pipes and troughs for conveying 
sewage water from the sewer, and the liquor from the 
settled sludge to mix with the slaked lime. There are 
six lime mixing tanks fitted with Carbutt’s revolving 
mixers, which are driven through bevel gearing by means 
of steam engines on the premises. A coarse screen was 
originally placed in the culverts at this point to intercept 
any large bodies in suspension, and these were afterwards 
destroyed in a destructor. Suitable gear was provided 
for raising this screen at intervals for removing the 
débris, but it is now found that the quality of the 
sewage coming down into the works is so greatly im- 
proved that a finer screen placed lower down in the 
works suffices for all purposes, and the intercepted 
débris is carted away and put on the land. After 
leaving the liming station the next part of the 
process to be noticed is the introduction of the 
iron water, which is derived by mixing protosulphate 
of iron with a given quantity of water. Roughly 
speaking, the amounts of lime and iron em- 
ployed are five grains of the former and one grain of the 
latter per gallon of sewage treated. The iron-water 
station comprises sheds for the storage of the essential 
material and the requisite engines, boilers, and pumps 
for raising the water into the mixers. From the latter 
distributing pipes convey the solution into the sewage, 
which is then diverted into the precipitation channels, 
thirteen in number, and having a capacity of 20,000,000 
gallons. The sewage flows from the main sewer into 
these channels through twenty-six weirs, or hydraulically- 
operated penstocks. The flow is retarded during its 
passage along these channels, so as to allow the heavy 
matters in suspension to gravitate to the bottom, the 
purer effluent being passed over a weir 8ft. 6in. high. 
After the sewage in each channel has been allowed to 
stand for a given time, the effluent water remaining 
to a depth of Sft. 6in. is drawn off by means of 
adjustable telescopic weirs into the river, leaving 
nothing behind but the sediment, which is now 
called diluted sludge. This sludge is then forced by 
centrifugal pumps into settling channels, passing through 
a fine screen, previously alluded to, on the way. After 
remaining here for some time the top water or liquor 1 
run off, and the thick sludge is conveyed to enormous 





broad, so that it is being considerably more than' each end of the vessel. For the cranes hydraulic 
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uired direct into one of the several sludge steamers. | of 8°29d. per ton. The dimensions of these steamers, | works proceeded under his supervision. He then resigned 


as red just mentioned undergoes a further pre- | given in a paper by Messrs. John E. Worth and W. | 
in which 20 grains of lime and 10 grains | Santo Crimp, MM. Inst. U.E.,read before the Institution | 
, 1897, are approximately | 


The thick liquor ju 
cipitating process, in w 
of protosul 
this it is pas 


the process 0: \ nt 
channels. As above stated, there are thirteen precipita- 


tion channels, covering 11 acres, and enclosed by brick | 
S. 
— above briefly describes the process through which 
e bulk of the sewage has to pass, but the London County | 
Council have also for some time been using a coke filter- 
bed having an area of 1 acre, on which last year 101 million 
ions, or about *28 per cent. of the total effluent, was 
stterwards treated. This bed is composed purely and 
simply of coke breeze to a depth of 6ft., and is giving 
excellent results, reducing, we are told, the oxidisable 
organic matter in solution in the effluent by about 75 per 


sed into the main sewers, and goes through | 
f precipitation with the crude sewage in the | 


th 


cent. ‘ . 

From the report of the chief engineer to the Council, 
gir Alexander Binnie, on the treatment of sewage last 
year, we are enabled to place before our readers some of 
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as follows :—Length, 232ft.; breadth, 38ft.; depth, 13ft. 
8in.; and moulded depth, 14ft. 6in. The horse-power 


| indicated on the trials averages from 900 to 1200. 


The members will, no doubt, have an opportunity of 


_ inspecting the efiluent from these works as it reaches | 
It is very slightly tinted with a yellowy-brown | 


colour, due no doubt to the use of iron in the precipitation | 
| worthy employés, were named Beckton in commemora- 


| tion of Mr. 8. A. Beck, who was the governor of the 


the river. 


| process, otherwise the matter in suspension is very slight, 


and in all probability the effluent is considerably better in 
this respect than the river water into which it flows. If 
they have time to visit the filter bed, a furtherimprovement 


| will be at once noticeable by the members, the effluent | 
here being almost colourless; but when it is considered 


that it requires an acre of ground to bring about this 


improvement in ‘23 per cent. of the sewage treated, | 
| increased. The four retort houses, Nos. 1, 2, 3, 4, were 


the consideration of the adoption of filter beds for the 
whole bulk is out of the question. Added to this, the 
c2st would be further greatly increased owing to the beds 
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he more important figures. During 1898 we find that 
the total flow treated at Barking was 43,725,243 million 
gallons, from which was produced 1,549,000 tons of 
sludge, being at the rate of 28,228 gallons of sewage to 
one ton of sludge. The average percentage of moisture 
in the sludge was 92°39, and the solids 115,228 tons, 
while the grains of absolute solids per gallon sent to sea 
numbered 41°55. Of lime there was used 13,875°8 tons, 
an average of 4°98 grains per gallon of sewage treated, 
and of protosulphate of iron 3081 tons, showing an 
average of 1:10 grains per gallon. The grains of solid 
matter per gallon of effluent were 9°09. The following 
table shows the total cost, including capital charges :— 


£ a. &, 

The total capital expenditure on works amounts to 520,004 0 0 
The working expenses, including precipitation, ex- 
perimental filtration, and the treatment of the 
sludge, together with the pumping required to 
put it on board the ships, amount to none 
The allowance on capital is composed of two items— 


51,806 2 7 





On account of principal... 2. 0... 10,285 0 0 
For interest Bye ake 13,000 0 0 
Total 75,091 2 7 


As 43,725 million gallons were treated at Barking, the 
resulting cost has been at the rate of £1 14s. 5d. per 
million gallons. 

There are six sludge vessels employed in the removal 
of the solid matters from Barking and Crossness, and 
each has a capacity of 1000 tons. The material is dis- 
charged in the Barrow Deep, a channel at about the 
middle of the mouth of the Thames, below the Nore 


lightship, and twenty miles below Southend, the distance | 


Which the material has to be carried being about fifty | 
J. Evans, and for two years the construction of the 10ft. wider, 


miles. This was effected during the past year at the rate 
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BECKTON GASWORKS 


being lower than the river level for nine hours out of 
every twenty-four, which would necessitate the utilisation 
of a large pumping piant. 


THE BECKTON GASWORKS, 

These works, which are to-day visited by the Institution 
of Civil Engineers, are the largest of the numerous manu- 
facturing stations of the Gas Light and Coke Company. 
This company is unique in many respects. It was the 
first company formed for the public supply of gas— 
being founded in 1809. In 1810 it obtained a charter 
giving it limited privileges for selling gas in the cities 
of London and Westminster. It has now attained, in 
virtue of amalgamation with several younger gas com- 
panies, and of the widespread adoption of gas lighting in 


the metropolis, the position of being by far the largest | 


gas undertaking in the world. No less than one-fifth of 


the gas consumed in the United Kingdom is supplied by 


it, and the works at Beckton are capable of furnishing 


more than one-half of the maximum daily output of the | 


company. 


The works under review are of ccmparatively recent | 


date. The urgent need in the sixties for greatly increased 


manufacturing accommodation, and the high value of | 


land in the vicinity of the existing works of the ccm- 


pany, forced the directors to seek a suitable site elsewhere | 


for a new and large manufacturing station. A spot on 
the Essex marshes, with a frontage on the Thames near 


the lower end of Galleon’s Reach, was selected, and | 
powers were obtained by the company in 1868 for the | 


purchase of some 500 acres of land in this locality, of 
| which 263 acres are now occupied. 
| ‘The engineer of the company at that time was Mr. F. 


| 
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his position as engineer for a seat on the board. From 
1870 to 1880 Mr. V. Wyatt acted as constructing engi- 
neer, while Mr. G. C. Trewby became engineer of the 
station until in 1884 he was appointed chief engineer to 


|the company. Mr. Trewby planned a large portion of 


the works erected prior to that date, and he has since 
been solely responsible for the designs and construction 
of the extensions which have been made. The works, 
and the adjacent village which was built for the accom- 
modation of some of the more responsible and trust- 


company at the time when the land was purchased, and 
was a strenuous advocate of the policy of bringing its 
chief manufacturing station so far from the metropolis. 
The several sections of the works, of which the present 
general disposition may be seen from the plan we give 
below, were erected successively as the demand for gas 


the first built. Each one is 360ft. long and 90ft. 
wide. Each is provided with independent condensers, 
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scrubbers, sets of purifiers, and station meters. The houses 
subsequently erected are similarly fitted. The scrubbing 


|and purifying plants have been lately re-modelled in 


order to obtain greater capacity. Each house contains 
thirty benches of through—20ft.—retorts. In No. 1 
there is an installation of West’s charging and drawing 
machinery, driven by compressed air, which at present 
deals with only two-thirds the retorts, but is being extended 


| in order to work the complete set of thirty next winter. 


The remaining retorts in this section are charged and 
drawn by hand. The next four houses, Nos. 5, 6, 7, and 
8, are of rather later date. They are likewise each 360ft. 
long, and contain thirty benches, but are 100ft. wide. In 
No. 8 there is an installation of inclined retorts, 15ft. long, 
comprising 216 mouthpieces. The remaining settings in 
this house and those in Nos. 5, 6, and 7, are of the usual 
type, and are charged and drawn by hand. Houses Nos. 
'9 and 10 were built later still. They are 460ft. long and 
100ft. wide. Each contains 720 mouthpieces, stoked by 
| hand in No. 9, but in No. 10 by hydraulic machinery 
of the Arrol-Foulis type. Houses Nos. 11 and 12 
|are 510ft. long and 100ft. wide. Each contains 810 
mouthpieces. In No. 11 the Arrol-Foulis machines 
are used; in No. 12 the retorts are charged and 
|drawn by six sets of West’s machines, driven by 
| wire ropes. The two most recent houses are Nos. 13 and 
14, which were ccmpleted in 1890. They stand side by 
side, with cne wall ccmmon to both. A view of one end 
in section is shown in the accompanying figure. They 
are each 370ft. long, and 120ft. wide. The roofs are 
supported on built-up steel columns, which also carry 
ithe stages. These two buildings have been specially 
| constructed for the purpose of storing a large supply of 
| coal, and with this object in view the stages were made 
and with 5{t. more head room than in the 
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older houses. The stage plates were designed to carry a 
load of 10 cwt. of coal per square foot. In each of them 
there are 594 mouthpieces, all charged and drawn by 
Arrol-Foulis machines. A view of one of these machines 
on the stage of No. 13 house is given on page 561. 

Through D-shaped retorts, 20ft. in length, are used 
throughout the works, with the exception of the instal- 
lation of inclined retorts in No. 8 house. The internal 
dimensions of the favourite pattern are 20in. wide and 
13in. high. The furnaces and settings vary somewhat, 
but for the most part each setting has an indepen- 
dent generator; while a simple scheme for the recu- 
peration of the secondary air only is adopted. The 
retorts in all the more recent houses are in settings of 
nines. The hydraulic mains are rectangular in cross 
section. The condensers throughout the works are on 
the model of Graham’s atmospheric condenser. In 
Nos. 13 and 14 the condensing plant consists of eight 
rows vertically by sixteen rows horizontally, of six 
lengths—of 12ft.—of 12in. main. This gives a total 
length of 9216ft. of 12in. main for condensing the gas 
made in these two houses, of which the full production is 
7,000,000 cubic feet per twenty-four hours. The washing 
and scrubbing plant is very varied, but for the later 
houses the well-known Standard washer-scrubber has 
alone been provided. It has also been introduced to 
supplement the older tower scrubbers which were erected 
earlier. The whole of the gas from Nos. 13 and 14 is 
dealt with in two washer-scrubbers only. 

The set of purifiers for each house comprises eight 
vessels. The gas passes through them in series. The 
system of purification adopted here-has become very 
generally known as the Beckton system because it was 
perfected at these works. It admits of complete purifica- 
tion of the gas more economically than the more com- 
monly used methods, but its full advantages are only 
secured when the working is on a large scale, the vessels 
of ample size, and the supervision competent. The first 
two vessels are used for lime, which at first absorbs both 
sulphuretted hydrogen and carbonic acid; but as the 
material becomes saturated, the carbonic acid in the gas 
which subsequently enters, drives off the absorbed 
sulphuretted hydrogen, and the lime is finally converted 
almost completely to carbonate. The next two vessels 
contain bog oxide of iron, or Weldon mud, which absorbs 
the sulphuretted hydrogen driven forward from the first 
two vessels. In the next two there is lime over which gas 
freed from carbonic acid, but not from sulphuretted hydro- 
gen, has been previously passed. This sulphided lime when 
properly prepared and used removes carbon disulphide 
from the gas with certainty, and as the amount of that im- 
purity in coal gasis relatively small, renewal of the material 
is only needed at long intervals. Finally the gas passes 
through two vessels containing Weldon mud, in order that 
traces of sulphuretted hydrogen which have escaped absorp- 
tion in the earlier stages may be removed. It will be 
observed that the purifiers are worked in pairs, so that 
one of each class may be shut out for renewal of the 
material without interfering with the process of purifica- 
tion. The system is rational and scientific. The vessels 
at Beckton are of large size—the majority are 4O0ft. 
square and 6ft. deep. The lids are sealed in water lutes 
about 42in. deep, as the gas is frequently forced through 
the vessels at a pressure of at least 20in. of water. 
Some of the sets are under cover, but many are in the 
open. 

The most recently built purifying house has the 
vessels on the first floor, and the spent material is dis- 
charged direct into trucks on the ground level. The new 
materials are raised to and stored on an upper floor, 
from which they are fed through fiexible shoots into the 
vessels. This purifying house is 340ft. long, 100ft. wide, 
and contains sixteen vessels. The early experiments 
with Weldon mud as a purifying agent were made at 
these works, and the use of this material, which is so 
eminently adapted for revivification in situ, has resulted 
in a great saving in the cost of purification. Probably at 
few, if any, other gasworks in the world is the gas sent 
out uniformly of so high a degree of purity in all respects 
as at Beckton—it is free from sulphuretted hydrogen, 
according to the most rigorous tests; the other sulphur 
compounds on the average amount to no more than 
12 grains, and the ammonia to less than 4 grain per 
100 cubic feet. 

The make of gas in each retort house is measured by 
a separate station meter. Several of these meters are 
grouped in three houses of artistic design, but others 
have been placed recently in the open. The largest 
meters are capable of passing 300,000 cubic feet per 
hour. There are no fewer than twenty-five exhausters 
of the Beale type, the largest capable of pumping 
850,000 cubic feet of gas per hour, contained in six houses. 
Twelve of these are used solely for pumping the gas 
from the gasholders into the two mains, each 48in. in 
diameter, which convey it to the other storage stations 
and the distributing system of the company. In times 
of heavy consumption the gas is forced into the 
mains at a pressure of 24in. of water. There are nine 
gasholders, but their total capacity is only nineteen 
maillions of cubic feet, or about one-third of the possible 
make of gas per twenty-four hours. Beckton relies to a 
large extent on the storage capacity of the holders at 
other works and distributing stations in London, and in 
practice the gas is sent out to them almost immedi- 
ately itis made and purified. Of the holders four are 
single-lift, each of one million cubic feet capacity. At 
the time these were constructed trials of very heavy 
guns were frequently made by the military authorities on 
the marshes on the opposite bank of the river, and it 
was feared that the concussion from the firing would 
unseal the cups if two-lift gasholders were erected. 

These four holders are 180ft. in diameter. Two others, 
constructed rather later, are two-lift, of 182ft. diameter, 
and each contains 1} millions. Another pair are like- 
wise two-lift, but are 194ft. 8in. in diameter, and contain 
two millions each when extended to their full height of 


feet. 
and 45ft. deep. 


supporting the holder are of the open-lattice type. 
together by steel tie rods. 


low-water mark into the bed of the river. 


hydraulic power. 
the pumping engines. 


hydraulic plant, and other machinery are placed on the 
lower deck of the pier. All these cranes hoist buckets 
each containing about 13 cwt. of coal, and give a total 
lift from the bottom of the ships’ holds of 90ft. There 
are also on this pier four portable steam cranes. The 
No. 2 pier, which lies to the east of the old pier, extends 


stream of 725ft. 
the No. 1 pier. The pierhead, however, though likewise 
45ft. wide, is supported on only two rows of cylinders 
6ft. in diameter. 
a test load of 500 tons into the chalk beneath the river 


to cylinder, and at each pair of cylinders there are cross 
girders, also 9ft. deep, of the Warren type. Both the 
upper and lower decks are composed of Hobson’s patent 
bent plate, filled in with concrete, and asphalted over. 
There is an installation of twelve hydraulic cranes, sup- 
plied with power from a central station on the shore 
midway between the two piers. Each of these cranes is 
capable of lifting one of Hone’s grabs, containing 1 ton 
of coal, and of a total weight of 2} tons. Each grabful 
is handled in one minute, so that each crane is capable 
of lifting 60 tons of coal per hour. Eight of these 
cranes have derricking jibs. 

From the abutments of the piers, viaducts run through 
the retort houses, and connect by inclines with the net- 
work of rails on the ground level. The lines are through- 
out of standard gauge, and more than thirty locomotives 
are now employed. Railway communication is secured 
by means of a branch line 2} miles in length, constructed 
and owned by the Gas Company. Near the Victoria 
Docks it joins the North Woolwich branch of the Great 
Eastern Railway Company, by whom it is worked. A 
roadway, 40ft. wide, owned and maintained by the Gas 
Company, leads direct to Canning Town, which is 2} 
miles distant. The views on page 561 give a fair concep- 
tion of the number of the viaducts which connect the 
piers with various parts of the works. These viaducts 
are carried on cast iron piles driven to a depth of 30ft. 
below high-water mark, and placed in pairs for the single 
viaducts, and in rows of three for the double viaducts, 
25ft.apart. The columns, which rise 24ft. to 31ft. above the 
ground, are octagonal castings in the older erections, but 
are of steel of the “pillar” section in those of later date. 
They are braced by diagonal tie rods. A double viaduct 
runs between the first six pairs of retort houses, and 





71ft. The remaining holder is one of the giants which 


single viaducts lead to each side of the first pair. The 


These cylinders were each sunk under | 
_ necessary character in the general plan of a central and, 


have recently been erected on metropolitan gasworks. | spaces between the ends of the houses 
It is in four lifts, and has a capacity of eight million cubic | height of about 22ft. from the ground. These 
The tank is of concrete, and is 250ft. in diameter | serve to convey coal direct from the piers to the g €8 
The holder is constructed entirely of | the retort houses. Rails also run through the coke holeg 
steel, each lift being provided with tangential as well as | so that the coke immediately after quenching is remoyej 
radial rollers. When raised to its maximum its height in trucks to the store heaps, or to the foreshore, where it 
is 180ft. The standards forming part of the framing for | is tipped into the barges of the purchasers, 
They | also exist for loading railway trucks with coke direct from 
are connected by six tiers of lattice girders, and braced the works wagons. 





SECTION OF No. 14 RETORT HOUSE 


| mouthpieces, and with the oil-gas 


320ft. from the shore, and has a frontage parallel to the | 


Its plan resembles in many respects | A 
| cottages—several larger houses for officers, a church, a 


bed. Girders 9ft. deep span the distance from cylinder | 


are bridged ate 
Viaduct 


F Ailitieg 


So far coal-gas plant only has been referred to, by 


In a works where operations are conducted on a scale | there is also a large installation for the production o 
so gigantic as at Beckton, it is evident that very complete | carburetted water gas, which was first made on a coy. 
facilities must be provided for the expeditious handling mercial scale in this country at these works. The plant 
and transport of materials, such as coal and coke, in large comprises twelve sets, and is capable of producing seyen 
quantities. All the coal used on the Beckton works is | million cubic feet of gas per diem. The candle-power of 
under normal circumstances received from steam colliers, | this gas may be readily varied by altering the amount of 
many of them of 2000 tons burden and upwards, which | oil used; but it is usually manufactured here of from 99 
ply directly between the Durham ports and Beckton. | to 25-candle power. It is the only enriching agent now 
There are now two piers, affording six berths, at which | used for raising the illuminating power of the coal gas 
they lie. The No.1 pier was partly constructed at the | at these works to 17 candles, which is the illuminating 
time the works were started, and was completed in 1879; power of the mixed gas which is sent to London, 
No. 2 pier was only finished in 1894; both are T-shape. | Statutory regulations bind the company under 
No. 1 pier extends 400ft. from the shore, and has a | to supply 16-candle power gas to the metropolis, and the 
frontage parallel to the stream of 755ft. The foundations | additional candle is invariably added at Beckton to allow 
consist of cast iron cylinders, 6ft. in diameter, each sunk, | for the slight loss in illuminating power which the gas 
under a dead weight of 80 tons, to a depth of 18ft. below | suffers on its long and often devious journey to the official 


penalty 


| testing places. The oil used in the carburetted water.gag 


The upper platform, carrying three lines of rails parallel ; plant is a heavy distillate from either American or 
to the stream, is 45ft. wide. Two lines of rails connect | Caucasian petroleum. The blast for the generators is 
the pierhead with the shore, towards which there isa fall | obtained from fans driven by high-speed engines by 
of 1 in 100. There are on this pier nineteen cranes, of | Messrs. Willans and Robinson. 


Steam for these engines 


which six at the west end were first erected. These are | and for the generators is obtained partly from Babcock 
worked in conjunction with six independent and self- | and Wilcox boilers and partly from boilers of the Lan. 
contained winches, which are supplied with steam from | cashiretype. The working pressure is 130]b. per square 
two Cornish boilers. Nine other cranes at the east end | inch. There are four large oil tanks, some of which can 
of the pier were installed in 1879, and are provided with | be seen in the view on page 561, for the storage of oil 
Six Cornish boilers supply steam to for the plant. 
The whole of the boilers, winches, 


The oil is usually pumped direct from 
steamers into these tanks. 

There are many other 
noteworthy features of 
the Beckton works. Chalk 
is brought in barges 
from quarries lower down 
the river, and is burnt in 
a number of continuous 
lime kilns on the works, 
The spent lime from the 
purifiers is also re-burnt 
in special burners on 
Hislop’s plan, or in 
Stoke’s plant, which was 
originally designed for 
cement burning, and was 
first used for lime burn- 
ing at these works. An 
extensive products works 
adjoins the gasworks. To 
it the gas liquor and tar 
are pumped through pipe 
lines, and are then worked 
up to the various am- 
monia and tar products. 
A very large export trade 
is carried on by the com- 
pany in several of these 
products. 

Rails leading from the 
products works to both 
piers facilitate the ship- 
ment of the commodities produced. There are on 
the gasworks large and well-equipped shops for the 
repair of plant. The retort houses now contain 8344 
installation, are 
capable of producing 56 millions of cubic feet of gas per 
day. Allordinary repairs and alterations to the exten- 
sive plant which these figures represent are executed on the 
spot by the company’s workmen. A village of 130 


chapel, an institute, a canteen, and a recreation ground, 
all on the company’s property—are accessories of a very 


as far as possible, entirely self-dependent works. 

A visit to Beckton cannot but be instructive to every 
engineer, but especially so to those who are directly 
interested in the gas industry. Many valuable novelties 


| in gas manufacture were first tried on a practical scale at 





these works, and only subsequently were adopted else- 
where. Beckton, therefore, has a peculiar interest quite 
apart from the mere magnitude of the operations carried 
on there. The present engineer of the station is Mr. T. 
Goulden, who was for several years assistant-engineer, 
and onthe death of Mr. J. Methven last year, succeeded 
to his position as engineer. We are indebted to Mr. G. 
C. Trewby, and his assistant, Mr. W. S. Randall, for kindly 
providing us with the plan and the greater part of the 
figures and information given in this article. The views 
of various parts of the works are from photographs 
taken by Mr. J. N. Reeson, the assistant-engineer at 
Beckton, and kindly lent by him. 


SIEMENS BROS. AND CO., LIMITED. 

On page 572 will be found four illustrations of some of 
the features of Messrs. Siemens Brothers’ works which 
attracted most attention, to which we referred in last 
week’s issue. 


—— 


—= 





= 








THE SporriswoopE CoLLECTION o¥ PaysicaL ArraRAtus,—We 
have received from Mr, Hugh Spottiswoode a copy of a very inte- 
resting souvenir of the centenary of the Royal Institution in ." 
form of a pamphlet descriptive of the Spottiswoode collection . 
physical apparatus at the Institution. Besides numerous excellen 
engravings of the apparatus, there is a Woodbury-gravure of Mr. 
William Spottiswoode, reproduced from the picture by G. F. Watts. 
The memoir of the famous physicist is mainly borrowed from the 
Times, whilst the rest of the letterpress is taken from various other 
sources, partly from the ‘ Proceedings” of the Royal Institution: 
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Railways at Home and Abroad. By Witi1Am Henry 
Cote, M. Inst. C.E., late deputy-manager North-Western 
Railway, India. With plates and illustrations. London: 
Charles Griffin and Company, Limited, Exeter-street, 
Strand. 1899. All rights reserved. 

NorwitHsTANDING that several well-known engineering and 

other authorities thoroughly conversant with railways 

and their belongings have attempted to give a concise, 
accurate, and inclusive definition of a light railway, not 
one has succeeded. It is about thirty years since the 
term light railways was officially mentioned, and it was 
in the Regulation of Railways Act, which limited the axle 
load to eight tons, and the speed to twenty-five miles an 

hour. But the Light Railways Act passed in 1896 
ractically revokes these restrictions, since it does not 

notice details of this character, but leaves them to the 
attention and consideration of the Railway Commissioners 
and of the Board of Trade. A light railway cannot be 
constructed exactly on the same lines as those of a con- 
tractor’s line laid down for service while the works are 
in progress, insomuch as the latter is only intended to 
be of a temporary character, whereas the former must 
be made in accordance with principles which will endow it 
with an equal amount of permanency to that which, under 
slightly altered conditions, is bestowed upon main and 
standard lines. The load carried is no test for deter- 
mining the line of demarcation between a light and a 
main trunk railway, nor is the gauge, for as the author 
remarks, the Rajputana-Malwa line in India is a first- 
class railway although on the metre gauge, while the 
Easingwold light railway in Yorkshire is on the standard 
gauge. On the Continent and elsewhere abroad, a con- 
siderable amount of confusion exists between the terms 
light railways and tramways, from which we are fortu- 
nately exempt, as the distinction is too marked here to 
cause the least misunderstanding. 

In tke chapter on ‘English Railways, Rates, and 
Farmers,” the advantages which the foreign producer 
derives from his powerful friends, the light railways, are 
freely stated. In those countries the light lines are laid 
down to fulfil their especial purpose and help the 
agricultural, rural, and food - producing population. 
Whether we really recognise what the mission of the 
light railway is, may be perhaps, open to question, but 
it is quite certain that so far we have completely failed to 
utilise it. 

The contents of the seven chapters, from III. to IX. 
inclusive, may be classed under three heads, viz., those 
which deal with continental railways, those which treat 
of the same description of routes in America and the 
Colonies, and those embracing light railways in India 
and in Ireland. Valuable and instructive as this portion 
of Mr. Cole’s volume undoubtedly is, we do not think 
that some of its readers will be particularly interested in 
many of the rather dry details which are recorded 
respecting the fiscal and financial methods by which the 
various light railway were originally established, and are 
at present maintained in continental countries. State 
aid, frequently accompanied by State ownership, versus 
private enterprise, indissolubly connected with private 
ownership, represents the difference between their 
régime and ours. We do not adopt—save, of course, 
in works of an imperial character—and we not intend to 
adopt their principle, and, on the other hand, they never 
will, for they never can individually find the means of 
imitating our system. In Belgium, which is more 
advanced than any other nation in the organisation and 
equipment of light railways, State aid and State owner- 
ship have been always paramount. France, from the 
beginning, has remained steadfast to the first principle, 
without affecting to assert the second. But in exchange 
for this self-denial, it reserved to itself such plenary 
powers of control that they virtually amounted to the 
same thing. The most recent report respecting the 
present and future prospects of the light railways in 
France is anything but encouraging, and the unfavourable 
view extends to all of them. It is possible that this 
report may be a little one-sided, as the author appears to 
think, for there are undoubtedly some lines which have 
roved a success. They have benefited the country, or at 
east paid their way, although that success may be due to 
exceptional circumstances, such as the route passing 
through districts in which there are large sugar factories, 
distilleries, and other prosperous and flourishing trade 
and business concerns. The author quotes one or two 
lines which appear to give better results, but while doing 
his best, he makes out but a poor case after all for our 
neighbours. It follows asan inevitable consequence, that 
where State aid steps in to bolster up any undertaking of 
this character, no facts or any figures that can be relied 
upon are available, or anything except a general statement 
vouchsafed to the effect that the lines are increasing the 
welfare and progress of the district. It is a very simple 
matter to ensure this desirable result, without the under- 
takings in question proving in any degree remunerative. 

In Italy, as well as in Holland, tramways—by which 
term is to be understood railways laid upon ordinary 
roads, under certain restrictions by the authorities—have 
received a much greater development than light or 
secondary railways. Light railways in Germany have 
been placed by a new regulation under the control of the 
Post and Telegraph Department, which uses them to 
great advantage. For the encouragement of agriculture 
and forestry, financial assistance is given by the 
Government generally, and by provinces and districts in 
particular. Austria was late in the field with her smalllines, 
but has at present, when joined up with the systems of 
Herzegovina and Bosnia, a total length of 880 miles, 
which is the longest in Europe—at least for a gauge of 
2ft. 6in. Light railways are not numerous in Holland; 
but they have nearly all been constructed without State 
aid. A description is also given of the condition of these 
lines in Hungary, Switzerland, Sweden, and Russia. The 
particulars and details relating to the construction of 

€ various tracks, with respect to gauge, size, and 





Light 





weight of rails, sleepers, and mode of laying, are 
fully entered into, thus affording every facility to the 
reader for the purposes of wan & the acquisition of 
valuable information, and for instituting a fair comparison 
between the merits and demerits of the several systems 
adopted in different countries. ‘ Road Transport as an 
Alternative ”’ is treated of in Chapter X., and the remarks 
regarding the possible future of auto-motors and traction 
engines deserve attention. The ‘ Question of Gauge” 
is important; one might reasonably think that in those 
instances in which a country has, so to speak, committed 
itself to a particular gauge, it should be generally adhered 
to. Our author states that ‘ where the 4ft. 8}in. gauge 
is recognised as the standard, the only alternative should 
be the 2ft. 6in. gauge.” We give the preference to the 
metre, for mechanical reasons, which apply to the loco- 
motives and rolling stock. This subject is discussed, as 
well as that of the construction and working of light rail- 
ways in two subsequent chapters, wherein the claims of 
the two motive powers—steam and electricity—receive 
careful consideration. The volume itself concludes with 
a chapter on “ Light Railways in England, Scotland, and 
Wales.” Details of the cost and working of half adozenlight 
railways in England are quoted, and Mr. Cole sums up his 
opinion, in which we are disposed to agree, that ‘‘ it must 
be confessed that if the record of the past were not 
likely to be beaten in the future, the prospects of light 
railway enterprise would be bad indeed.” It appears 
that the Carris railway is the only one of the half dozen 
which has been constructed at a cost per mile in any 
way approaching the limits laid down for lines of this 
character. It has, however, a gauge of only 2ft. 3in., and 
it would be absurd to institute a financial comparison 
between it and a line built under similar physical condi- 
tions upon the standard gauge of 4ft. 8}in. Some sixteen 
illustrations accompany the text, which show, in addition 
to other features, the mode of fixing rails, road sections, 
station arrangements, elevations and plans of locomotives, 
and carriage and wagon stock. The publishers have done 
their part in the printing and general get-up of the book. 
The volume is one which brings the whole subject 
thoroughly well up to date, both at home and_ abroad, and 
will remain for some time yet a standard work in every- 
thing relating to light railways. 


Sewage Analysis. A Practical Treatise on the Examination 
of Sewage and Effluents from Sewage. By J. ALFRED 
WankKLyN and Wm. J. Cooper. London: Kegan, Paul, 
Trench, Trubner, and Co., Ltd. 7s. 6d. 1899. 

Tuts book is uniform in size with the well-known work 

upon water analysis by Messrs. Wanklyn and Chap- 

man, and might be considered as a continuation of that 
work in a particular direction. Like most of Mr. 

Wanklyn’s works, it contains a good deal of interesting 

matter, but we have failed to discover anything particu- 

larly new, and a good deal that one would expect to find 
is conspicuous by its absence. More than half the book 
is occupied by the appendix, which consists of papers 
re-printed from various sources, and upon a variety of 
subjects, some of which have little connection with 
sewage analysis. Pages 1to 83 are devoted to sewage 
analysis, and 125-215 to the appendix. In the preface 

Mr. Wanklyn makes some extraordinary statements. 

He is very much disturbed because analysts, as a rule, 

do not express their results in milligrammes per litre, and 

he thinks it highly improper to use any other system, 
such as grains per gallon, or parts per 100,000, and he 
says, ‘“‘ No reason, except such reasons as most persons 
are ashamed to avow, can possibly be given for the 
failure of certain chemists to express the results of 
the ammonia process on the only scale ever sanc- 
tioned by the author.” He even calls it tamper- 
ing with analytical results, and speaks of it as 

a public scandal. Mr. Wanklyn’s position in this 

matter is simply absurd. The reason that analysts 

generally express the results of water and sewage 
analyses in grains per gallon, or more rarely in parts per 

100,000, is that the public understand these systems; 

especially the former, which is all that is necessary. But 

Mr. Wanklyn ‘“ warns those persons who employ the 

ammonia process, that the expression of the results in 

parts per 100,000 lays the analyst under the suspicion of 
representing the liquids as being ten times too pure, and 
the expression of results in grains per gallon makes the 
liquid seem fourteen times better than reality.” As Mr. 

Wanklyn is certainly in a minority on this subject, 

analysts generally might say, with equal truth, that his 

method of expressing results makes the liquid appear 
much worse than it really is. After some criticism of 
the permanganatic process, in which he does not believe, 

Mr. Wanklyn has a hit at the Chemical Society of London. 

No work of Mr. Wanklyn’s would be complete without 

this, and he is of opinion that the severance of all relations 

with this body has operated to his advantage, because he 
has not been disturbed by the wave of fad and fallacy at 
present passing through that society. What all this 
means, no one except Mr. Wanklyn probably knows. As 

a matter of fact, the Chemical Society as a body has not 

for some time past concerned itself much with water 

analysis. Thechapters which deal with sewage analysis, 

I. to VII., have the following titles:—I. The Specific 

Gravity of Sewage and Sewage Effluents; II. Chlorine ; 

III. Sulphate in Sewage Eftluents; IV. The Carbonic 

Acid in Sewage and Sewage Effluents ; V. The Ammonia 

Method of Sewage Analysis, Free and Albuminoid 

Ammonia; VI. The Moist Combustion Process Applied 

to Sewage and Sewage Efiluents; VII. The Total Solid 

Residue, its Amount and Examination, General State- 

ments of Analytical Results; and Chapter VIII. The 

Utilisation and Purification of Sewage. There is also an 

introduction occupying eighteen pages, in which an out- 

line of the composition of standard sewage is given. In 

Chapter IV. the authors describe their method of deter- 

mining carbonic acid in sewage and sewage efiluents ; the 

process is a simple one, and should be found useful to 


authors’ well-known ammonia method of analysis. Chap- 
ter VI. is, perhaps, the most interesting in the book. The 
authors show their strong bias against the Frankland 
process of determining organic carbon and nitrogen in 
waters and sewages, and describe the results obtained by 
its use as “‘ illusory,” and they consider the new perman- 
ganate process invented by themselves, as far more 
satisfactory. 

With a good deal of their criticism of the permanganate 
process as ordinarily carried out we are somewhat dis- 
posed to agree; but we disagree with the remarks on 
page 62, where the authors say thay “the records of 
chemical analysis disclose no worse method than this 
common permanganate process as applied to sewage and 
sewage analysis.” ‘It fails in almost every imaginable 
way.” There is no doubt that as a comparative test the 
old permanganate process is valuable, if properly 
carried out; but it is well known that the results obtained 
are not absolutely quantitative, and depend a good deal 
on the method of working. It is impossible to say what 
the verdict of analysts will be upon the authors’ moist 
combustion process, or whether it will be found to give 
data more trustworthy than the old permanganate 
process. The chapter upon the utilisation and purifica- 
tion of sewage appears to be chiefly an adverse criticism 
of the ‘bacteria bed” process of treating sewage. 
The authors are of opinion that aération and sewage 
farms are the proper treatment. There is nothing par- 
ticularly novel in this chapter. The appendix contains 
papers on manganese, the effect of lime on sewage, 
determination of cellulose in water, on magnesium, &c. 
We should certainly not recommend this work to a 
student of sewage analysis, as the views put forward upon 
many subjects are too prejudiced; and there is nothing 
upon the analysis of sewage to be found in its pages that 
could not be studied equally well, if not better, in other 
books upon the subject. The treatise will, however, be 
of interest to consulting analysts, who can form their own 
opinions on these somewhat difficult problems. 
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ROYAL AGRICULTURAL SOCIETY OF ENGLAND. 


THE preparations for the holding of the Society’s sixtieth 
annual country meeting at Maidstone next month are well 
advanced. The implement yard and dairy will be opened on 
Saturday, June 17th, when the price of admission to the public 
will be 2s. 6d. On Monday June 19th, all departments of the 
Maidstone meeting will be opened. Tuesday, June 20th, 
will be the first day for visitors not specially interested in the 
judging; and on that date there will be the first parades of 
horses and cattle. 

The total amount of space allotted in the implement 
department of the Maidstone meeting is 12,200ft. run, exclusive 
of open ground space, as compared with 15,491ft. at Birming- 
ham last year, 15,532ft. at Manchester in 1897, 13,930ft. at 
Leicester in 1896, 12,597{t. at Darlington in 1895, 13,402ft. at 
Cambridge in 1894, and 13,018ft. at Chester in 1893. Fifteen 
entries have been received for the prizes, amounting to £60, 
offered by the Society for cream separators, the trials of which 
will commence on Wednesday, June 14th, in the dairy in the 
showyard. Seven entries have been received for the prize of 
£50 offered by the Society for the best machine for washing 
hops with liquid insecticides, the trials of which will take place 
in a hop garden in the neighbourhocd of Maidstone on Friday, 
June 16th. Noentry has been received for the prize offered by 
the Maidstone Local Committee for the best machine for the 
evaporation of fruit and vegetables. Six entries have been 
made for the two prizes of £5 for the best package for the 
carriage of hard and soft fruit respectively, also offered by the 
Local Committee. A total of forty-nine “‘ New Implements” 
have been entered for the Society’s silver medals. 

The country meeting of 1900 will be held on the Knaves- 
mire, in the city of York; and the Council are happy to 
announce-that his Royal Highness the Prince of Wales has 
graciously added to his many favours to the Society by con- 
senting to be placed in nomination for the presidency of that 
year, ‘in order to show the great interest which he takes in 
everything relating to agriculture.” 

For the meeting of 1901—which will be held in district F, 
consisting of the counties of Gloucester, Hereford, Monmouth, 
Salop, Stafford, Warwick, Worcester, and of South Wales— 
an invitation has already been received from the Mayor and 
Corporation of Cardiff, and such invitation will shortly receive 





analysts. Chapter V. is chiefly a description of the 


the formal consideration of the Council. 
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SOME NOTES IN RUSSIA. 
(From a Special Contributor.) 
No. IV.—KRONSTADT, 
(Continued. ) 


should have been -made-to her construction. The 
Russians are exceedingly proud of the fact that ‘‘ every- 
thing, down to the smallest rivet, was made in Russia.” 
Whether or no material has suffered for the benefit of 
patriotism time alone can show; since the loss of the 
Gangout an impression has been abroad that home-made 
construction in Russia is necessarily very bad. The 
Gangout, it may be remembered, was lost in 1897, and 
her loss, rightly or wrongly, was attributed to bad con- 
struction. Officially, I believe, she was said to have 
struck a rock in a part of sea where no rocks exist—so 
at least the story goes. Bad Russian ship construction 
is no new thing. A hundred years ago Orloff’s fleet, 
going to the Mediterranean, had to put in at Portsmouth 
for repairs, some of the vessels only kept together by 
cables. The cause then was that the ships were built 
of fir, sometimes green, a material very cheap in Russia, 
and very badly suited for ship construction. Some of 
this reputation has stuck to the Russians ever since. 

On the whole, facts—so far as we can judge—do not 
seem to point to bad construction of hulls in the Russian 
fleet, the Peter Veliky, which had to undergo something 
very like a reconstruction at Glasgow, and the Rossia, 
which split her decks up from the strain of firing her 
enormous armament, being the only two specific in- 
stances that can be cited. Stories were afloat once about 
the Nachimoff, but it subsequently turned out that the 
origin of these tales lay in the ship having gone on trials 
before her forecastle was built in. 
The Ekaterina II., in the Black 
Sea Fleet, was muddled over to 
a certain extent, as her armour has 
no backing, but that was due to 
a clerical error. Every navy has 
a few black-sheep ships; even our 
own is not exempt. The Pene- 
lope, Rupert, Neptune, Ajax, and, 
to some extent, Nile and Trafal- 
gar, are ships which, for one 
cause and another —“ tinkering ” 
sometimes—may be said to have 
a black mark against them. The 
Texas in the United States navy, 
the Brennus and Magenta in the 
French, the Oldenburg in the 
German, the K. E. Stephanie in 
the Austro-Hungarian fleet, are 
merely a few of the better-known 
instances of ships that have not 
fulfilled expectations. At the 
worst the Russian navy does no 
more than come near the top of 
the list ; at the best it is notat the 
bottom. But here one trenches 
on the unwritten and _ secret 
history of modern warships. 
Even in batches of new ships 
there is, for one reason or 
another, usually a ‘“‘ bad egg,” and 
to conceal the fact is naturally 
a thing to which energies are 
directed. Even in England there 
are instances in which this is 
successfully done. We may take 
it as a sure thing that it is done 
to as great — probably much 
greater—an extent in foreign 
navies. 

To resume my description of 
Kronstadt. The next ship I 
directed attention to was the 
Khrabry, but since she was cut 
off by snowdrifts, and also housed 
in with wood, I failed to derive any very clear impres- 
sion of her details, beyond discerning that she bore a 
very small relation to the usual description of her. The 
appended illustration is, therefore, to some extent 
approximate. 

It will be observed that she bears little or no re- 
semblance to her reputed sisters—the Groziatschy class. 
Indeed, her only real connection with these vessels is 
that, like them, she is officially designated an armoured 
gunboat. 

Her details are :— 





Displacement, circa ... 1800 tons 
eS 230ft. 
43ft. 


_ ee ee 

Draught (mean), circa... 2. 2... LIZ 

Armament—Two 8in. forward, one 6in. 45-calibre Q.F. aft. 

Armour—Belt amidships of Harvey steel, circa 5—3in.; pro- 
tective deck, 14in. on slopes. 


Horse-power 2642 

Speed ... 14°5 knots 

Boilers ... .. _.. Eight Niclausse 
Engines... ... Vertical triple-expansion 


Two screws, 


It was originally intended to rig her with two light 
pole masts, but she has been instead fitted with a single 
military mast forward, so that in rig she is much what 
the Gangout was. 

Though launched in 1895, the Khrabry was yet unready 
for sea, and, unless they had been hoisted bodily inboard, 
had no guns on board. 

The freeboard forward is a deck higher than that of 
the Groziatschy class. The 8in. gun sponsons have 
apparently no armour of any sort. 

This concluded my tour of Kronstadt dockyard, so far 
as ships were concerned. Such of the workshops as I 
saw were of enormous size, particularly that in which all 
the hammocks, &c , for the fleet are made. These are— 
so I gathered—entirely or almost entirely made by hand 








| them sitting opposite each other on forms, laughing and 
| chattering as they worked. 
Another item I noticed in the lower part of this build- 


| 


——_____ 
— = 


labour. For this several hundred women and girls are At the time of my visit she had not arrived, but 
employed, and there were two tremendous long rows of | she was almost daily expected, and the interest 


“ ’ aroused 
was very keen indeed—her importance was beyond that 


of a first-class battleship. 


From the dockyard I went across to the gunne 


ing was a row of bow scroll works for men-of-war. Some | school, a species of ‘‘ Whale Island” standing behind 
In the description of the Peresvet some reference | of these belong to old vessels now broken up, and hang | the dockyard. The way to it lies alongside an enormoys 
| there waiting for new ships of the same name to bear | excavation, empty then, into which all the water in the 
|them. There may be more in this than a mere senti- | docks and basins can be turned. It is possibly connected 


| mental idea; at least, if the idea of teaching crews the 


| history of a ship’s name has any value, this treating the | marshy land upon which the dockyard is built. 
figurehead or its modern equivalent in the light of a dimensions I could not very well gauge, as from the path. 


| regimental colour should be distinctly useful. In the 
| British Navy we have had for some years a custom of 
| painting up in a battleship the names of actions in which 
| earlier vessels bearing that name have taken part; the 
| idea of preserving and passing on the figurehead is dis- 
| tinctly a Russian novelty. We could hardly copy it, as 


| not only are our new vessels devoid of figureheads, but | 


| they are disappearing from the older ships. 
| once had a real figurehead, but it is now gone, and when 


The Rodney | 


with some system of drainage for the low-lying ang 
Its 


way the bottom was not properly visible. One side wag 
a perpendicular wall, that looked about 100ft. deep; the 
side opposite to that upon which I stood rose in a serieg 
of steps, as though excavations would be continued jp 
the summer. My first impression of this sort of embryo 
replica of a Martian canal was that it was a sandpit or 
quarry of some kind, but this I heard was incorrect, | 
gathered that it is regarded as somewhat of an engineer. 


| ing feat, and that its making demanded the Overcoming 


| the Royal Sovereign—one of the last ships to have a | 
| bow scroll—got her gilt scroll-work knocked off, it was | 
| Great’s day. In architecture it is rather after the style of 
| an old cathedral cloister ; and the modern guns peeping 


}not replaced. The figurehead has never—pace the 

stories, yarns, and anecdotes written in the period when 

| figureheads had a reign—been much of a British institu- 

| tion. Fashion brought it in now and again in the old 

| days, but it was several times ordered to be discontinued. 

A feature of nearly all the buildings in Kronstadt dock- 

| yard is the stone spiral staircase—architecturally known 

as a newel—by which the upper stories are reached. 

These staircases are relics of Peter the Great's first 
buildings. 

Kronstadt dockyard is popularly supposed to be about 

as accessible to the world at large as Thibet. I doubt 


of a good many initial difficulties. 
The gunnery school dates more or less from Peter-the. 


between the ancient arches, the glass door and pitch-pine 
partitions under a vaulted stone roof give a most incon. 
gruous and quaint tout ensemble. 

The class-rooms and artillery museum are upstairs, 
reached by the usual old-time spiral steps. The museum 
is very complete; it contains every type of small quick. 
firer, the breech pieces and mechanism of a variety of 
Canet and Krupp 6in. guns, revolvers and rifles from the 
earliest times, chronologically arranged. One case con- 
tains rifle bullets, not forgetting the celebrated Dum-Dum, 
All the well-known bullets for 
various rifles are there, as well as 
a number of others placed by them- 
selves, which I could not name, 
Some of these were of eccentric 
shape, probably experimental and 





RUSSIAN GUNBOAT KHRABRY 


whether it is really so strictly preserved as that. True, 
it is not open to the ordinary casual tourist, but then 
Kronstadt is not a place that the tourist would seek. 
is situated on an island well out in the gulf, to be reached 
only by steamer in the summer, in the winter by a four 
or five-mile sledge drive over the frozen sea. “ Dili- 
gences”’ also labour over this ice road, but there area 
variety of reasons for preferring an open sledge. The 
thermometer in the winter may stand anywhere between 
freezing point and thirty degrees of frost—degrees Centi- 
grade, I believe—and there is always a wind over the 





It | 


theoretically - invented _ bullets. 
This museum contains a speci- 
men of the earliest explosive 
bullet, invented back in the days 
of smooth-bore muzzle-loaders. 
Russia bought up the secret of 
this bullet, and then put the 
horrible weapon in a museum, 
making no use of it, except 
possibly towards the close of the 
Crimean war. Round about this 
room shell are standing, from 12in, 
downwards. Mostly these were 
common shell of the usual 
pattern, with flat noses for the 
fuse to be screwed in. There 
were a few armour-piercing shot 
—now abolished in the Russian 
service—or they may have been 
A.P. shell with base fuses. I did 
not notice any of the famous 
‘* magnetic’ shell or any sign of 
the capped projectile, but these 
are now served out for all big 
guns, and have the same pene- 
tration as A.P. shot. As noted 
above, the A.P. shot is abolished. 
The H.E. shell is not yet in the 
Russian service. 

The class - rooms consist of 
gunnery lecture-rooms, in one or 
two of which officers were attend- 
ing lectures, two rooms for elec- 
trical plant and instructions, a 
large and well-fitted laboratory, 
a room apparently devoted to 
hydraulic gear, a room with mis- 
cellaneous fittings, and a sort of 
large centralhall. This hall, which 
looked as architecturally interesting as the Tower of 
London, has its deep recesses filled with photographs 
and other details of various Russian battleships. At 
one end there is a large working turret, armour and all. 
In place of the guns, however, a couple of tube cannon 
are fitted, and on the turret roof a Barr and Stroud 
range finder. 

At the other end of the hall is a very large painted 





| background of sea and sky, with some movable dummy 
| ships. In this arrangement there is, of course, nothing 


gulf which creates a blizzard with the dust of frozen | 


snow. None the less, there is a good deal of traffic to 
the place every morning, and the people, only a fraction 
of whom are naval or military, come into and go from 
the town as easily as even they might come or go into 
Portsmouth or Devonport. 

The yard is enclosed by a low wall—in places a mere 
palisade—in which are frequent doors guarded by police, 
who apparently have orders to detach a man to follow 
whoever enters. - My cicerone here as elsewhere was a 


| 





novel so far as the target is concerned. Where the 
novelty comes in, is in the carefully-painted target pro- 
ducing as nearly as possible the actual sea colours, a by 
no means unimportant. thing, when we remember that 
the usual Morris tube target is black against white or 
vice versa, and the elaborate revolving turret, by means 
of which the guns have to be re-laid each time, more or 
less as they would have to be re-laid in actual practice. 
There is also a war-game room, but as kriegspiel 
belongs rather to strategy and tactics, its chief home is 
at the Naval Academy at St. Petersburg, or else at the 


naval lieutenant, but when we went into the yard a/| Xenia Palace on the Miika Canal. A subsequent article 
policeman plodded silently along in the snow behind us. | will deal with Naval War Games as played in the 
All this serves to give the place an air of mystery, but I | Russian Navy. At Kronstadt it is not a compulsory 


still think it is much of it more apparent than real. 


The dockyard, as already stated, lies very low, and a | 
fair amount of it can be seen from the roads and streets | 
outside, or, at any rate, could be seen pretty well with a | 


in the streets of St. Petersburg without permission 
renders a man liable to be “ run in,” to attempt to view 


glass. Possibly, seeing that to use a camera or sketch | 


| 


| 


subject. 


(To be continued.) 








THE production of the mineral oil wells near Baku, 


showed a further increase during last year ; more especially was 
this the case in respect to oil furnished by pumping wells, although 


Kronstadt from the outside might lead to unpleasant | the production by fountain wells also shows a considerable increase, 


enough consequences ; still, some sort of viewing could 
be done. 

The Elswick ice-breaker Ermack will make a vast 
difference to Kronstadt in future winters, as she wil 


| 1898, 48,596,851 barrels, 5 
largest quantity of crude oil, at the same time the Fae of 
the Balakhani oil field was also very great, over 1,500,000 poo 

; crude having been obtained from flowing wells situated within the 

keep the channel and fairway open all the year round. ‘ limits of this field, 


the total production being for 1897, 42,246,073 barrels ; and for 
The oil field of Sabounchi produced the 
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THE INSTITUTION OF CIVIL ENGINEERS. 
ENGINEERING CONFERENCE, 1899. 

Tue Conference of the Institution of Civil Engineers 
was opened on the 7th inst. in the theatre of the 
Institution, by the President, Sir William Henry 
Preece, K.C.B., F.R.S., who delivered a short but 
interesting address to a large and influential audience. 
The meeting was convened at 10.15 a.m., to enable 
all those, both members and visitors, who were 
interested in any particular, or in all the different 
‘‘ Sections,” to receive a welcome in the halls of the 
Institution, before they took their departure to attend 
the reading of the various papers, or to join one or 
other of the many excursions included in the programme 
of the Conference. 

PRESIDENT’S ADDRESS. 

We have gathered together from all parts of the kingdom to 
hold our second Metropolitan Engineering Conference ; and we 
welcome here many who, temporarily at home, pursue their 
ordinary work in distant parts of the Empire, or in foreign 
countries. We represent every department of engineering prac- 
tice, and we are here assembled to discuss questions of great pith 
and moment affecting the applications of the fundamental principle 
of energy to further the interests and promote the comfort, health, 
and happiness of mankind. eg does not run in one 
groove, nor are its votaries Chauvinistic. We endeavour to benefit 
every race, and we welcome in our midst every nationality. We 
embrace in our sphere of operations the whole world. We desire to 
make our home in Great George-street the Mecca of Engineering ; 
and in furtherance of this idea I am bold enough to suggest that 
at the next conference the Council should take measures to secure 
the presence of some of our members, delegated specially to 
represent engineering in our Empire beyond the seas. 

This conference is not international, in the sense of that held at 
Chicago in 1893, or of that which I understand is contemplated in 
the year 1901 in Glasgow, in connection with the Exhibition to be 
held there, but it may well be Imperial. In whatever quarter of 
the globe we find ourselves, membership of this Institution has 
become a password ; and the invariable support accorded to the 
Institution by its members in India and the Colonies suggests the 
desirability of uniting them ina definite and formal manner with 
our proceedings on such occasions as this. 

Conferences facilitate intercommunication among our members, 
and, by bringing us more into personal and social relations with 
one another, promote harmony, allay jealousy, and secure pro- 
gress. Our weekly ordinary meetings are especially convenient 
for those who live in London; and the audiences are generally 
restricted to those occupied in the special branch of engineering 
under discussion at the moment ; but these conferences, in asso- 
ciation with our annual conversazione, and by combination with 
well-arranged excursions and visits to works, tempt many to come 
to Westminster who are rarely seen there, and facilitate the inter- 
change of ideas between all the departments of our many-sided 
profession. 

They disseminate knowledge by exciting discussion and extract- 
ing opinions from those who have acquired them from the only 
true master—experience—in every quarter of the world. Our 
weekly meetings receive and discuss papers selected from those 
submitted for approval, often of the character of probational 
essays. They open to the young and rising engineer a means of 
securing the attention and the support of the putres conscripti of 
his profession ; but the discussions set in operation in these con- 
ferences are based on short papers prepared for the purpose by 
those who have been selected as masters of their particular 
subjects, and invited by the Council to lay the foundation of our 
talks. 

After very mature consideration, the Council came to the con- 
clusion that the objects of our gathering would be best secured 
by meeting biennially. The reasons that led to this conclusion 
are financial and administrative. If ever we secure another 
building—an event by no means improbable, and not perhaps very 
distant, for the whole of this side of Great George-street has been 
absorbed by the new design for Government offices—I venture to 
hope that we shall realise the dream of Sir John Wolfe Barry, and 
have a hall large enough to hold our annual dinner, and to receive 
the whole of our members and their friends in one evening at our 
conversazione—a hall that will vie in splendour with those of the 
Ancient Guilds of the City of London. No Guild and no Merchant 
Venturers’ Society ever compared in numbers and universality of 
operations with this Institution of ours—the home of an associa- 
tion that embraces every clime and knits together by physical 
agencies the whole world into one connected whole. Each morn- 
ing’s Times is the daily journal of the world ; we learn by our work 
what took place yesterday everywhere, 

Now we have to give up our own building to the conversaziones, 
and to throw ourselves upon the courtesy of our friends and 
neighbours for accommodation for the meetings of our various 
sections. The Mechanical Engineers have spontaneously offered 
us their new home, and there the sections dealing with machinery 
and electricity will meet. The Surveyors’ Institution — before 
even their own formal occupation of the building—have given us 
the use of their meeting and Council rooms, where the sections 
dealing with railways, harbours, mines, and metallurgy will 
assemble. The Middlesex County Council have allotted to us their 
Council chamber and Committee-room, where those interested in 
docks, canals, waterworks, sewerage, gasworks, and shipbuilding 
will foregather and discuss. 

The programme shows a plethora of important subjects for dis- 
cussion, The visits to works will, we hope, provide objects of 
interest and instruction to every visitor. Their popularity is 
shown by the applications which have been received from over 
1000 members to take part in them, and on the first day nearly 
500 claims had to be submitted to ballot—one-half of which, I 
am very glad to say, came from our members in the provinces. 
We are deeply indebted to those liberal and hospitable persons 
who have so kindly undertaken to meet our wishes in this essen- 
tial feature of the conference. 

We found it inconvenient and unpractical to print and circulate 
the proceedings of our first conference. We already receive four 
bulky volumes every year, and old members like myself find it 
necessary periodically to increase the dimensions of our libraries, 
and would rather experience a diminution than an increase in the 
number of our publications, The proceedings of the conference 
are equivalent to one and a-half times the bulk of our annual 
ordinary meetings, and comprise three times the number of sub- 
jects ordinarily discussed in an Institution session. The proceed- 
ings are thrown open to the Press, and we hope that the enter- 
prise of those admirable technical papers that form such a credit 
to our industries and such a benefit to our profession will, by the 
completeness of their reports and the rapidity of their issue, 
render full publication on our part unnecessary. 

The growth of engineering is illustrated not alone by the increas- 
ing number of affiliated institutions, societies, and bers, 
by the new fields of application which the advancement of know- 
ledge and the progress of civilisation are opening up. At the pre- 
sent moment, in ten distinct associations more or less intimately 
associated with our parent Institution, there are some 22,700 paying 
members. Science, a much-abused term, is the systematised col- 
lection of the facts and laws of nature, and engineering is their 
practical application to the use and convenience of man. There 
is a great tendency to put the cart before the horse. Science has 








followed, it has not led engineering. It is their intimate associa- 
tion which is the foundation of all industrial progress, The war 
of the microbes, the latest development of biology, 1s a consequence 
of sanitary requirements. Our knowledge of the diffusion of mole- 
cules and the solution of solids have sprung from the investigation 
into the mechanical properties and constitution of iron and its 
alloys, and the disturbances of the wther are becoming familiar 
through the practice of the so-called wireless telegraphy. Facts 
are derived from accident, observation, or practice ; laws are the 
result of research. LEagineers have always a science up 
to the hilt, but they wish that its special votaries were less 
dogmatic and more modest. 

The fathers of our profession, whose names you see emblazoned 
on our walls—Smeaton, Cort, Watt, Telford, Stephenson—acquired 
their science by their own researches, when professors were largely 
teaching nonsense and text-books were full of errors. We, how- 
ever, acknowledge our indebtedness to pure science by giving the 
place of honour over this chair to Newton ; and by adding the 
name of the most accomplished experimeter of the age, and the 
most modest but clearest expounder of his own great discoveries— 
Faraday. I had the great satisfaction last Friday to present an 
illuminated address to the Vice-Chancellor of the University of 
Cambridge from this Institution, congratulating our honorary 
member, Sir George Gabriel Stokes, on attaining the jubilee of his 
professorship—a pure scientitic worthy, ranking with those two 
great masters who have established and taught the principles that 
we practise, Of the three men who have been raised by our 
Sovereign to the peerage for their scientific attainments, we claim 
two—Kelvin and Armstrong—on our roll, while Lister, who belongs 
to the nation, is also an honorary member of our Institution. 

We are proud to enroll also among this class of member another 
peer, Lord Rayleigh, who, if he had not attained that rank by 
heredity, would certainly have earned it by his grand scientific 
work—work so accurate and so reliable that it has secured the 
faith of the British electrician. 

The practice of the engineer as the great civiliser has been well 
eulogised by our distinguished honorary member, Lord Salisbury. 
The engineer not only immediately follows the military conqueror, 
but he sometimes even precedes the civil pioneer, Mr. Cecil 
Rhodes is opening up Africa by the ‘‘ wonder-working wire.” In 
afew months there will be an unbroken line of telegraph from 
Cape Town to Lake Tangauyika. Peace and goodwill are messages 
thus distributed without fire, blood, and famine. 

Before dismissing you to your different sections, to discuss the 
various questions allotted to you, I venture to allude to some 
questions that cannot well be discussed in public, but which may 
form the subject of conversation among us. 

The Lord Chief Justice’s Bill for the suppression of illicit com- 
missions is one welcomed by every member of this Institution, 
and it is most gratifying to find that no suspicion of improper 
practice has been adduced against our profession. We do, how- 
ever, hear at times of a dangerous border-ground between consul- 
tation work and contracting, which is a pitfall to be avoided and 
to be surrounded by danger-signals. in, occasionally, and for- 
tunately rarely, we find the diploma of the Institution converted 
into an advertisement; this the Council strenuously protests 
against in the best interests of the entire body. 

The examination system introduced just at the epoch of our 
first conference, has proved a most unqualified success, and it 
has been welcomed by none more than by those who are sub- 
jected to its troubles. During the last session, 107 candidates 
passed the associate membership examination, in addition to 31 
who qualified by passing exempting examinations elsewhere, and 
65 who satisfied the conditions of election by theses. Further 53 
passed the Institution examination for studentship, whilst 167 
qualified in that — by passing various recognised examina- 
tions. Thus we added 423 new names to our roll—all of whom 
satisfied the examination standards, The Council feel that the 
system of examination has enhanced the intrinsic value of the 
diploma of the Institution, and that it has added materially to 
the dignity and responsibility of the profession. This diploma 
has become so me and so necessary to the practising engineer, 
that occasionally would-be practitioners improperly assume the 
title of members or associate. Fortunately criticism is too wide- 
awake, and the public interest too well served by all who are 
jealous for the prestige of their profession, to permit deceptions 
of this kind to escape speedy detection. 

The position of engineering has rendered it necessary for all 
new universities—and especially for the Imperial University of 
London—to form a faculty of engineering, but the Council of this 
Institution has deprecated the idea of conferring degrees in engi- 
neering. Every engineer must acquire a knowledge of the 
scientific principles and the mental tools that form the bases and 
aid the operations of his profession, but he can be an engineer 
only by becoming an expert in its practice. Examination can test 
the former qualification alone, and this is what we have introduced. 
Practical training is not a matter amenable to examination. 
Hence we consider that degrees in science are quite sufficient to 
signify the successful completion of a university career, which 
should be strictly scientific ; and that the diploma of the Institu- 
tion should be the criterion of that professional qualification which 
is the result of practice alone. And here I may mention that 
there is a tendency observable to avoid the condition that those 
admitted into our junior ranks shall be persons who are or have 
been ona fide pupils of corporate members of the Institution. 
Further, no one can be said to be regularly educated as a civil 
engineer unless he has passed through the ordeal of the training 
to be acquired in the workshop and the drawing-office. It would 
be well, for the comfort of the Council, if those who rather 
lightly, and sometimes thoughtlessly, sign forms for election, 
would first inquire if the conditions printed on the back of every 
form were properly complied with. 

Let us sincerely hope that this Conference of 1899 will be as 
successful, as pleasant, and as fruitful as that which took place in 
May, 1897. 


Four papers were read and discussed in the meeting 
room of the Surveyors’ Institution, courteously placed at 
the disposal of the Conference, under the head of 
Section I., which was exclusively devoted to railways 
and some of the mechanical appliances inseparably con- 
nected with that branch of the profession. The first 
communication was entitled, ‘‘ What is a Light Railway, 
and what Circumstances should Govern the Gauge?” 
and was introduced by Mr. A. C. Pain, M. Inst. C.E. 
It should be mentioned that the papers are necessarily, 
under the circumstances, exceedingly brief, and are in- 
tended obviously more for the purpose of directing 
attention to the vast number of subjects included under 
all the different branches of engineering than with a view 
of treating any of them fully, or of inviting an exhaustive 
discussion upon them. Our remarks will therefore be 
very limited, as was also the time allowed for the séance, 
since nearly all those present were obliged to leave by an 
early train, in order to join some one of the excursions 
included in the programme. 


‘*Wuat is A Light RAILWAY, AND WHAT CIRCUMSTANCES 
SHOULD GOVERN THE GAUGE ?” 


A light railway might be defined as a railway constructed to 
suit the class and volume of traffic likely to be conveyed thereon, 
the gauge of which may be the 4ft, 84in., or standard gauge of 
Great Britain, which is fast becoming the standard gauge of the 
world, or one of the numerous lesser gauges, such as 3ft, 6in., the 





metre gauge of Jft. 3dgin., or 3ft., or 2ft. 6in., or lft, 11 fin, 

even lft. din, As regards the last, this gauge is believed t,’ be 
cnly used in works, and is in no case authorised on lines for bli 
traitic, — 

The advantages of a lesser gauge than 4ft. 84in. may be tak 
for granted as a question of economy in first cost even in an a 
country, much more so in a rough, hilly, or mountainous one : but 
it is not easy to see the advantages of so many variations, Atten 
tion has been drawn again and again, but without much avail tp 
the desirability of standardising these smaller gauges, and making 
them for the sake of argument, say, 3ft. and 2ft. “The difference it 
first cost between lines of 3ft. 3i%in. and 3ft., and lft, . 
2ft., is small ; the advantages of more uniformity are 
Manufacturers of rails and fastenings, switches and crossin , 
girder bridges, iron station buildings, locomotives, carriages 5} 
three classes, and goods and mineral trucks of various kinds 
would construct the same of more uniform patterns, considerably 
reducing their first cost and the cost of repairs, y 

Take the case of a great main line railway company—it matters 
not where it is—small towns and villages desire to be given the 
advantages of closer communication, and it must be’ better to haye 
two types only than specimens of each gauge on their system 
In a large number of cases the making of the narrower gauge would 
lead to the development of the locality, and justify the change to 
a wider gauge, and then everything but the fixed structures could 
be removed to some other district requiring development. Even 
parts of the fixed structures, such as girders of bridges, might be 
removed, and certainly some of the station buildings could be go 
constructed as to be removable if necessary. 

It is a mistake, except in a very easy country—and then 
as regards the width of land taken—-to try to construct a 
railway of narrow gauge so that it can be altered into a full gauge 
by laying down a heavier permanent way. If a 2ft. gauge is 
decided upon, make it in all respects only for that gauge, and do 
not try to construct it as a kind of cross between a four-horse 
wagon and a pony cart. The standardising of narrow gauges to 
two types should lead to the development of a mileage of light 
railway lines greater than is at present thought to be possible, 

From the military point of view, as well as the commercial, it 
is — desirable that the War Department should be able, at 
the shortest notice, to obtain materials and stock for shipment to 
any part of the world, for ame down a lighter class of railway 
than the ordinary gauge. The standardising to two narrow 
gauges would largely aid in this, and enable the officer in com. 
mand of an expedition to follow up the advance of the troops 
under him by a light railway for the providing of the necessaries 
of life and munitions of war. “Time” is now becoming more 
and more the “essence of the contract,” to use a specification 
phrase, and anything which will enable civil or military operations 
to be conducted with rapidity and certainty is of national im. 
portance, 

The fact of large orders for bridge work, locomotives, carriages, 
&c., being recently sent to the United States was owing mainly to 
their ability to give prompt delivery if their own types were 
accepted, and points to the necessity for standardising gauge and 
stock in this country. It is a matter that requires full investiga. 
tion before any decision is arrived at. It is to the Institution that 
engineers all over the world look to set on foot such inquiries, and 
one object of the writer is to express the feeling of those who take 
the deepest interest in the matter, and a hope that the Council 
will take such step3 as they may think desirable for the appoint- 
ment of a committee to obtain the necessary information and 
report to them. 

In the shcrt discussion which followed, Mr. Arnold 
Lupton, Mr. R. Price-Williams, Mr. Moss, Sir James 
Slumper, and Mr. Elliott Cooper took part. As might 
be expected, the question of gauge, mooted in the paper, 
was the piéce de resistance. One gentleman questioned 
whether there was any connection between gauge and 
cost of construction. However this may be, it was stated 
that out of forty-two recently-sanctioned light railways, 
thirty-three were on the standard gauge. This majority 
might possibly be satisfactorily accounted for, if they 
were mere feeders, as many of them are, to main and 
important local lines. A good deal of local support was 
given to the smaller gauges, on the principle that they 
can get round curves more readily, and that they effect a 
saving in the cost of earthworks, in comparison with the 
4ft. 8tin. width of track. Sir James Slumper objected 
to any but the standard gauge; and Mr. Elliott Cooper, 
in giving details of the permanent way, stated that a 
width of formation level of 16ft. applies equally to rail- 
ways here and at the Cape. A remark was also made 
that the rolling stock belonging to the standard gauge 
could traverse a curve of 70ft. radius, but the speed was 
not mentioned. Briefly, the smaller gauges were con- 
ceded to a certain class of light railways, but to define © 
that class would be a difficult matter. 

The second paper read was by Mr. Charles Assheton 
Whately Pownall, M. Inst. C.E., on 


** Mountain Raitways.’ 

As the lowlands on the earth’s surface become more and more 
occupied by railways, the problem of extending these into or across 
mountain ranges assumes a constantly increasing importance ; but 
in approaching the question one has first to ask, What is a moun- 
tain railway ! 

Are there to be included in this discussion the small lines which 
are so frequent, especially in Switzerland, for the conveyance of a 
car-load of tourists to an hotel? or should such be excluded, and 
only the more important lines considered, with train-loads of at 
least 50 tons and gradients not flatter than 1 in 40. With the time 
at disposal it will probably be best to adopt this course, and omit 
mention of the smaller lines, 

It is then found that the heavier lines divide themselves naturally 
into two groups. The first includes the passage of a main line 
over a range of mountains interposed between the starting and 
objective points ; and the second the projection of a branch line 
into a mountain region, either for the conveyance up hill of tourists, 
or for the bringing of ores and minerals down hill from the moun- 
tains, In some cases, as at the Harz and the Eisenerz, both pur- 
poses are served. 

Then follows a further subdivision as to the method of construc- 
tion and of traction, that is, whether the line is origi 


11 hin, and 
very great, 


only 
light 


’ 


inally laid out 
for working by ordinary locomotives, which use adhesion only, or 
whether special engines, equipped with the rack and pinion, either 
on the Riggenbach or the Abt system, are employed, thus shorten- 
ing the route by sharpening the gradient ; or finally, in extreme 
cases, doing the same thing by breaking up the train into sections, 
each of which is sent separately up an inclined plane by rope haul- 
age, as on the Sao Paulo Railway in Brazil. EES 

Such departure from ordinary adhesion working is often justifi- 
able on the score of expense when dealing with branch lines ; it 
can hardly ever be so a it involves crippling a chain of through 
traffic by the insertion of a link on a special system, for the weak- 
= of that link in traffic capacity will surely affect the whole 
chain. 

On the more recent lines it is usual to reduce the gradient when 
passing over curves, so that the curve resistance, together with 
that due to gravity, will not impose on the engine a heavier task 
than that of the ruling ient on straight sections, For rack 
lines with heavy loads this should not be steeper tkan 1 in 20, 
ped 4 adhesion lines should it be much, if at all more than 

n 40, 
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e, to keep the gradient down to those figures, it often 
cane neceenasy tb seule the length of the ascent by aging 
ment curves, of which, perhaps the finest examples are to 
found at the St. Gothard, — i may 

One of the most interesting questions for the engineer is the 

tent to which he is justified in increasing capital expenditure 
fe thus adding to the length of the line, in order that his reduced 
gradient may enable larger and more profitable loads to be taken 

ver it. ‘The increased interest to be paid on a larger capital has 
bs be weighed against the probable gain in revenue from heavier 
trains. So also must it be considered whether it will not even- 
tually pay best to form earthworks and tunnels for a double line 
of road in the first instance, even if the traffic at first in view 
seems hardly likely to warrant the expenditure. The initial ex- 

nse of a wider formation is far from doubling the original cost 
of the works ; and if formation has to be widened subsequently, it 
may involve the risky as well as expensive process of cutting 
farther into precipitous slopes, below which traffic is passing. 

Stations which become passing places should be systematically 
and evenly distributed, for as the speed of ascent on 1 in 40 is 
often not more than eight or ten miles an hour with a heavy load, 
it is impossible to run many trains duily, if the distance between 

ing places is such that a considerable time must elapse before 
the line between them is clear. Regardless of this, stations are 
sometimes placed irregularly to suit some hamlet or road which 
catches the eye on the plan, but has no value for traffic. 

This happened on the Gotemba inclines in Japan, as laid out by 
native engineers, for during the war _with China the military 
trains from Tokyo, as they ran up the incline of 1 in 40 between 
Oyama and Gotemba, had 64 miles to cover before the line was 
clear for the descending train, so about an hour elapsed before 
the next upward-bound train could follow; and the traffic capacity 
of the line in sending soldiers readily to the front, at a time of 
national emergency, was thus largely diminished. _ 

In the estimation of traffic it is neceseary to consider not only 
the weight which can be hauled, but the speed at which it moves, 
for this directly affects the number of trains which can be run, 
especially on sin le lines, where the up and downhill trains have 
to pass alternately over the same metals, 

Where the grcund permits of alternative routes for an ascent, 
it is useful to work out, by the method of equivalent lengths on 
the straight and level, the traffic and haulage features of each. 
The result of this calculation, taken in connection with the esti- 
mated cost of the respective routes, will enable an opinion to be 
formed as to the value of each scheme relatively to the outlay in- 

lved. 

Where there is a choice of gauge, the larger it is the better, for 
this enables engines with wider fire-boxes and more heating 
surface to be used, and where large power is required the loco- 
motive builder is often cramped in his design by being tied to a 
too narrow gauge. f 

The question of adequate brake power on the descent is as 
important for safety as that of sufficient tractive power on the 
ascent is for making the line profitable. For this the air brakes 
now in general use are most serviceable on adhesion lines ; while 
on the rack railways carrying heavy trains on inclines as steep as 
lin 12, the use of the rack cylinders as air brakes on the descent, 
and the grip of the pinion in the rack, furnish useful auxiliaries, 
Kach railway presents a separate problem, and no general rules 
can be laid down, but the above are some of the most important 
points which require attention. 


Inthe discussion the president of the section, Sir Douglas 
Fox, drew attention to the great advantage, where it can 
be obtained, of utilising water-power in mountain rail- 
ways. It would appear from recent information that a 
good deal of progress may be fairly anticipated in this 
direction. During the discussion objection was taken to 
the insertion of lengths of rack and pinion working be- 
tween stretches of ordinary adhesive traction. There 
can be no doubt that, could any reasonable plan be 
devised for overcoming steep gradients by ordinary 
means, it would settle the haulage question. 


The third paper was by Mr. Alexander lioss, 


M. Inst. C.E., on 


“Tue ADVANTAGES, OR DISADVANTAGES, OF UNITING THE 
Lock AND BLock SIGNALLING APPLIANCES OF RatLways.” 


In opening a discussion on this subject it is desirable to consider 
shortly the interlocking of points and signals, and the block 
system as worked by means of electric telegraph instruments, A 
railway is naturally divided into sections by the stations provided to 
accommodate the traffic at various places along the route through 
which it passes, and these form, with some supplementary places 
where the distances between stations are too long, convenient 
divisions of the line for controlling and working the traffic. A 
signai-box is placed at the end of each section, and in it is fixed 
the ‘‘ locking frame” containing the levers for working the points 
and outdoor signals ; and for a railway of two lines of way—one 
up and one down—there are also provided, inside the signal-box, 
two electric bells and four block telegraph instruments, one bell 
and two instruments for regulating the traffic in each direction. 
In addition to this, the signal-boxes are frequently in telephonic 
communication with each other. Each division of the line becomes 
a block section, and, by means of these, the line is worked on what 
is known as the absolute block system, which may be said, in short, 
to be a system by which a definite interval of _— is maintained 
between all moving trains, instead of an interval of time, as in the 
early days of railways. 

There are, however, two modifications of the above rigid rule, 
permissible under certain circumstances, namely, one known as the 
permissive block system, by which under strict caution arrange- 
ments more than one train is admitted into a section, and which 
is chiefly applicable to the running of goods trains ; and the other, 
known as section clear but station or junction blocked, by which a 
succeeding train moving towards a junction at which it will diverge 
on to a different line from that on which the train preceding it is 
travelling, is allowed to proceed slowly to the home signal of the 
box inadvance, but, before entering on the section, it is a condition 
that the signalman at the rear box must bring the train to a stand 
and inform the engine driver verbally of the state of the line ahead. 

_Every station is provided with the usual outdoor semaphore 
signals generally for each line, a distant, a home, and a starting 
signal, and, where ee takes place beyond the latter, an 
advance starting signal, with the usual complement of subsidiary 
signals, depending upon the number and nature of the sidings 
having connections with the main line. 

The points and outdoor signals are worked by the levers inside 
the signal-box, and the movements of these are controlled by the 
locking in the frame, and are guided so as to lock and interlock in 
such a way as to produce a definite sequence of events, and to 
ensure that the positions of the points must be in harmony with 
that of the outdoor signals, and that, on the line being made for a 
passing train, the points must be in their right positions before 
the corresponding signals can be lowered. 

Each block instrument in the signal-box usually consists of a 
case with a dial in front, provided with a needle, which normally 
hangs vertically on the dish, and when in this position it indicates 
that the line is closed, and the words “‘ line blocked” are exhibited 
immediately underneath the needle. On the top right-hand corner 
are the words “‘line clear,” while on the top left-hand corner are 
the words ‘‘train entered section.” Each instrument is provided 
with a handle, and the block is generally worked on the three-wire 
system, On the handle being moved to the left a apes current 
flowing diverts the needle to “ line clear ;” similarly on the handle 








being moved to the right, a negative current diverts the needle to 
‘*train entered section.” Regulations, with a code for working the 
absolute block telegraph on railways, have been agreed to by 
the various companies, and are in general use. . ‘ey 

The method of passing a train along the line may now be noticed. 
The signalman at, say, ‘ A,” wishes to pass a train on to the 
signalman in advance, say, ‘‘B,” and call attention by giving 
one beat on his bell, which “B” acknowledges by repeating. 
‘*A” will then forward the “is line clear” signal to ‘* B,” b 
giving a number of beats on his bell, varying with the class of 
train he is dealing with. The signalman at ‘‘B” havin 
ascertained that the line is clear in advance, will repeat the bell 
signal to ‘‘ A,” and will peg over the needle of his dial to ‘‘line 
clear,” oy gp thereby that ‘‘A” may allow the train to pro- 
ceed, ‘‘A” will then give the signal, ‘‘ train entered section,” on 
both his bell and dial, which ‘‘B” will acknowledge, and will peg 
over his dial signal to ‘‘ train entered section.” ‘‘B” then goes 
through a similar course with ‘‘ U,” the signalman next in advance 
of him, and so on throughout the line, As soon as the train has 

assed ‘‘B” he will give the signal ‘‘ train out of section” on his 

ll and dial to ‘‘ A,” and, when acknowledged, he unpegs his 
instrument, thereby allowing the needle to assume its normal 
vertical position. If these operations are properly carried out, it 
> quite impossible for two trains to be in one section at the same 

ime, 

It may now be observed that the locking apparatus, with the 
levers working the points and outdoor signals, in themselves as 
perfect as human ingenuity and good workmanship can make 
them, are worked independently of the inside block telegraph 
signals, the only ting link bet the two being the signal- 
man who works both ; and there is no physical obstacle to prevent 
him, in a moment of forgetfulness, giving outdoor signals in con- 
flict with his indoor block instrument ; and the question raised for 
discussion is whether it is desirable or not to unite and combine 
the two systems, either mechanically or electrically, into one 
complete system in such a way as to ensure, not only unity of 
action at one signal-box, but also with the next box in the rear and 
in advance. 

The conditions which should be fulfilled by an efficient ‘‘lock ” 
and ‘‘ block” arrangement may be stated as follows, viz. :—The 
rear signalman should not be able tc lower his outdoor signals, or 
allow a train to proceed into the section in advance of him, until 
the signalman in advance has given him the ry permission 
by unlocking the starting signal. The rear signalman, having 
received permission from the advance signalman to allow a train 
to proceed into the section, and having lowered his signals, and the 
train having moved forward on its journey, should be compelled 
to put his starting signal to danger; and the lever working the 
same, on being put back to the normal position, should become 
locked in such a way that it cannot be used again without the 
permission of the signalman in advance. This operation should 
free the home signal of the rear section, so that a second train may 
be brought forward to his starting signal ; and, for the protection 
of this train the home signal should be placed to danger, and, in 
the back stroke, become locked before asecond train can be offered 
to the rear signalman, 

When the first train has arrived at the signal-box in advance, 
and has passed his home signal, and the signal “train entered 
section” has been received from the signal-box still further in 
advance, the signalman must put his own signal to danger before 
he can give “line clear” to the signal-box in the rear for a second 
train. This applies when the section is from starting signalto home 
signal, but if the section is from starting signai to starting signal, 
the condition will apply to the latter. 

The arrangements should be such as to admit of shunting opera- 
tions, placing a train in a refuge siding, turning a train back, or 
slipping a carriage, taking place at any of the stations without 
break of continuity. The methods employed should be as simple 
as possible, and such as can be applied to the existing locking 
frames and block telegraph instruments, and be operated from 
within the signal-boxes in the ordinary working and without addi- 
tional electric wires. It should be possible to cancel a train by the 
ordinary operations of the levers without having to resort to 
special keys or releasers, 

While long-distance locking must be made by an electric current, 
the moment this is effected the lock should be secured by a 
mechanical movement, and the current cut off, and all succeeding 
movements should be mechanical. The use of treadles should be 
reduced to a minimum, by preference avoided altogether. 

The arrangement should be applicable, not only to ‘‘ absolute 
block working,” but also to ‘‘ permissive block working,” and to 
the warning method known as “‘ section clear, but station or junc- 
tion blocked,” and should be equally applicable to single lines as 
to double lines of railways. It should be possible to apply the 
system to parts of railways effectively, such as at junctions, or the 
outlets of loop-lines, without disturbing the ordinary working of 
the other parts. The arrangements should be such as to render 
unnecessary the stoppage of trains proceeding under the warning 
rule by providing visual signals, 

The real question at issue thus becomes, The advantage or dis- 
advantage of wniting the lock and block signalling appliances of 
railways. If the conditions enumerated above are secured, the 
advantages appear obvious, some of which may be stated to be as 
follows, namely :— 

(1) The impossibility of the outdoor signals being at variance 
with the indoor block instruments. 

(2) The rear signalman being compelled to forward a train to the 
man in advance. 

(3) The advance signalman being unable to accept a second 
train before bis first has cleared out of the section. 

(4) Absolute protection for a train while in section. 

(5) Impossibility of the signalman in the rear forwarding any 
train in error. 

(6) The co-operation of three men in signalling a train. 

(7) The possibility of passing trains more quickly out of the 
section by adopting visual signals under the warning rule, instead 
of stopping the trains and communicating verbally with the 
drivers, 

As to the disadvantages, they are somewhat difficult to enumerate. 
It is alleged that, with a long section, extending from starting 
signal to starting signal, delays may be caused when shunting 
operations are —s carried on at a station, and unnecessary com- 
plications. It has been the author’s aim to state this important 
subject in as concise a manner as ible, and in such a form as he 
trusts will provoke discussion. There are a number of gentlemen 
and firms throughout the country who have made a special study 
of the subject of the union of the ‘‘ lock” and *‘ block ;” and it is 
hoped they will take part in the discussion, and give their opinions 
freely, and that this meeting may lead to practical result. 








Sir W. H. Preece made a reference to the system 
invented by Sir Edwin Clark in the year 1842, and as the 
subject of the paper is closely connected with that of the 
safety of the passengers, he humorously observed that 
the safest place for a person, whether travelling or not, 
was in a first-class carriage of one of our great English 
railways. The President expressed his views respecting 
the advantages that would follow upon the employment 
of electricity upon the Metropolitan and other suburban 
railways in the neighbourhood of the capital. There are 
two difficulties to be surmounted in the endeavour to 
perfect the lock and block system. The one is to make 
it so efficient that it will answer all requirements, and 
the other is to modify it in such a manner as will enable 
traffic managers to augment the: number of their trains. 
Mr. Charles Lavey and Mr. Johnson took part in the dis- 
cussion, 








The next paper was by Mr. Wilfrid Swanwick Boult, 
Assoc. M. Inst. C.E., on 


“THe Various Systems or Ramway Foe SIGNALLING.” 


_ With the contant growth of railway traffic the question of fog- 
signalling becomes of more and more importance, and it is not sur- 
prising to find that for many years past a fountain of ideas—new 
and otherwise—for improving or superseding the established 
method has been — playing in the Patent-office. Thus for 
the sixteen years 1877-92 the published specifications for “fog and 
audible signals” number 220. Of these, however, only a small 
proportion are worthy of consideration. 

The following is a general classification of schemes of working :— 

A.—Signals on the Road. 

(1) Men with detonators, lamps, and flags. 

(2) Detonators placed by special lever in signal-box. 

(3) Detonators placed automatically by combined action of train 
and signal-wire, 

(4) Gongs, whistles, &c., controlled from signal-box. 

(5) Gongs, whistles, &c., controlled by wheels of train, 

(6) Gongs, whistles, &c., worked by wheels of train. 

(7) Miscellaneous. 

B.—Signals on Engine or Train. 

(1) Mechanical movement throughout. 

(2) Mechanical movement on engine worked by pull of road 
magnet, 

(3) Relay apparatus operated by mechanical contact with road 
apparatus, 

(4) Relay apparatus operated by road magnets, 

(5) Induced local currents, 

(6) Electrical contacts. 

(7) Miscellaneous. 


Of these, the standard system A! at present holds the field ; 
being, however, to a limited extent supplemented by A*, A3, A‘, 
and A®, Other methods have as yet not been used as working 
signals, though a very considerable amount of experimental work 
with various systems has been carried out. 

Within the limits of the present note it is quite impossible to 
critica'ly consider these various proposals ; moreover, the author 
having his own scheme, his remarks on others might not be 
looked upon as free from bias. He therefore prefers to deal 
with the subject more generally, feeling that the time has now 
come when it is advisable that the question should be carefully 
inquired into by an impartial body of experienced railway engi- 
neers and electricians, with a view to deciding if a method has 
yet been proposed which is an improvement on the present 
standard system and suitable for general adoption. He there- 
fore takes this opportunity of urging that a committee should be 
appointed to formulate a list of requirements and consider plans 
submitted, and to give a thorough practical trial to any methods 
that they may deem sufficiently promising. The unnecessary ex- 
pense incurred in fitting up rolling stock to suit two or even three 
systems of continuous brakes should be taken as a warning not 
again to deal piecemeal with a subject better made a clearing- 
house matter. 

That the existing system, notwithstanding the good work it has 
accomplished, and the care and attention lavished on its develop- 
ment, is yet far from perfect will be generally conceded, and the 
point need not be elaborated. The question is, Can it be improved 
upon? In the author’s opinion, it can. 

Consider the object of the signal—it is to give information to 
the engine driver. Surely, when visible road-side signals become 
invisible signals, it is better to do this by apparatus carried by 
the engine and capable of giving all the information wanted— 
danger and clear, distant and home, and which road made—than 
by trusting to a sudden explosion on the road to indicate ‘‘ signal 
on ;” the absence of an explosion being taken to mean ‘‘ line clear.” 
If in clear weather a positive line-clear signal is required, much 
more is it required in fog, when the line ahead cannot be seen. 

In the hope that this view may be generally taken, the author 
submits the following list of requirements as a basis for discussion :— 

(1) Certain action. 

(2) Simple construction. 

(3) Slow deterioration. 

(4) Good protection from accidental damage. 

(5) Easy replacement of damaged or worn-our parts, 

(6) Minimum amount of cleaning and overhauling. 

(7) Moderate first cost. 

(8) Moderate maintenance and working expenses. 

(9) Signals must be given in the cab of the engine and in any 
vehicle fitted with receiving apparatus. 

(10) Action must be independent of speed or even movement of 
engine, and applicable as a starting signal. 

(11) Apparatus must work when engine is run either end first. 

(12) Two distinctive signals must be given—for danger and line 
clear respectively. 

(13) Distant and home signals must be clearly differentiated. 

(14) The signals must be capable of re-delivery at intervals as 
arranged. 

(15) Repeating in signal-box must be provided for. 

(16) A clearing signal should be given from the tail vehicle to 
the signal-box to show that the whole train has passed, and on 
which line, if more than one each way. 

(17) Commencing failure of action must be at once indicated 
while correct signals are still being given. 

(18) The failure of movable apparatus or electric currents on the 
road must result in the engine receiving the danger signal. 

(19) It must be impossible for the engine driver by tardiness in 
stopping a bell or working a signal replacer, or otherwise, to pre- 
vent the receipt of a succeeding signal. 

(20) The whole apparatus must be unaffected by fog, frost, snow, 
rain, wind, or changes of temperature. 

(21) It must be possible for the apparatus to be made use of at 
a moment's notice whenever required. 

22) It must be possible at junctions to indicate which road is 
made. 

(23) Each signalman should be able to veto “‘line clear” given 
by the signalman in advance, so that he may quickly stop a train 
on which he notices anything wrong as it passes. 

(24) The system must admit of lock-and-block and of automatic 
block working. 

The above requirements are all successfully met by the author’s 
system of magnetic signalling without contact, the working of 
which has been proved at top speed on a Great Northern express 
engine. An important point to settle in the case of signals given 
on the engine is the form which these signals shall take. 

Suppose, for instance, that a miniature semaphore is used :— 

Is it to show for a few seconds only, and then automatically 
disappear ? 

Is it to be replaced out of sight by hand ? 

Is it always to stand as a record of the last signal received, and 
therefore of the conditions under which the engine is running ! 

Is a bell to be rung to call attention to the receipt of a signal ! 

If so, how is the bell to be stopped ? 

&e, &c, . 

All things considered, the author believes the best arrangement 
is for the a to always show the last signal taken, and for 
a bell to ring all the time the signal is on, unless stopped by hand 
in a way which cannot interfere with the semaphore at all ‘or with 
the next ringing of the bell when a signal is taken. 


The paper was discussed by Mr. Elliott Cooper, Mr. 
Worthington, Mr. Cudwork, and Mr. Lavey. It appears 
that the multiplicity of systems, as remarked by Mr. 
Cooper, is a very serious drawback to any real progress 
being made, and that one simple and good system, such as 
the hand fog signal, is still very extensively employed. 
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In addition to the merit of any particular principle of 
signalling, what is imperatively wanted is that railway 
companies should adopt one uniform method of working. 
Take the case of a train leaving its own line to run over 
the metals of another, which is fog-signalled upon a 
totally different system. At present there is no doubt 
that railway companies are averse to incurring the cost 
of elaborate and possibly doubtful experiments. 


SECTION II. 


The second section relating to Harbours, Docks, and 
Canals, met at the Guildhall, Westminster, on Wednes- 
day, when two papers were read, one by Mr. W. H. 
Hunter, M. Inst. C.E., chief engineer of the Manchester 
Ship Canal, on ‘Recent Improvements in Facilitating 
the Discharge and Loading of Large Steamers, and the 
best Form of Warehouses; and the other by Mr. 
R. C. H. Davison, M. Inst. C.E., of the Barry Docks, on 
‘* The Length, Width, and Depth, and Shape, and Mode 
of Construction of Dock Entrances and Graving Docks, 
having regard to the increasing Sizes and Shapes of 
Vessels.” These two papers and the discussion on them 
occupied the whole of the time at the disposal of the 
section. 


Mr. Hunter's paper was the first taken, and was on 


‘THE DISCHARGING AND RELOADING OF LARGE STEAMERS.”’ 


The close of the eighteenth century witnessed the commence- 
ment of an extraordinary develop t of cc cial activity in 
this country, due mainly to two lines of causal circumstance which 
operated a and in the same direction. Of these lines 
the first lies within the province of the statesman, as originating 
in the political stability of the nation and its institutions; the 
other within that of the engineer, as being due to the constructive 
genius and the mechanical skill of our predecessors. The deve- 
lopment had its starting point in a limited but singularly moment- 
ous term of years. 

Dr. I in his article on ‘‘ Political Economy” in the ninth 
edition of the Encyclopedia Britannica, says :—‘‘ Between the years 
1760 and 1770 Roebuck began to smelt iron by coal; Brindley 
connected the rising seats of manufactures with the sea by canals ; 
Wedgwood discovered the art of making earthenware cheaply and 
well ; Hargreaves invented the spinning jenny ; Arkwright utilised 
Wyatt's and High’s invention for spinning by rollers, and applied 
water power to move them ; and Watt invented the condensing 
steam engine. Crompton’s mule and Cartwright’s power loom 
came shortly after.” From the start thus gained the manufac- 
turing industries gr2w and multiplied, trade and commerce in- 
creased in volume aid in value until, commercially, this small 
island dominated the whole earth, without a rival, and in many 
branches of industry without a competitor. 

At the close of the nineteenth century we are confronted by an 
entire change in the position. The commercial supremacy of 
Great Britain is being challenged by European nations and by 
American States, and British manufacturers and merchants are 
faced by the keenest foreign competition, and at the same time 
are harassed by hostile taritfs and legislative restrictions, and thus 
have been obliged to recognise that economy in production is 
largely dependent upon bulk, z.e., that large masses of commodi- 
ties — be made and may be moved at unit rates far below those 
at which small quantities of the same article may be turned out 
and transported. The developments which have followed upon 
this recognition have been manifold and impressive. We are con- 
cerned here with but one of them, viz., the extraordinary increase 
in the size of steamers which has been brought about in the last 
fifteen or twenty years. 

Little more than fifteen years ago a steamer of 5000 tons dead- 
weight capacity was regarded as a leviathan ; to-day steamers of 
from 15, to 20,000 tons are in constant use, and the ordinary 
cargo steamer may be taken to be anything from 8000 to 12,000 
tons deadweight capacity. The development in the size of 
steamers has rendered necessary the provision of loading and 
discharging appliances, and of storage accommodation for their 
cargoes of an entirely new character. The necessity for these 
appliances and for this accommodation has become the more acute 
as in many trades, such as that between the North American 
Continent and this country, the cargoes are not only of huge 
rt and bulk, but are of an extraordinarily diversified kind, 
while the importance of despatch may be gauged by the fact that 
the expenses and charges of a steamer of a capital value of, say, 
£90,000, amount to at least £100 sterling per day. Such a steamer, 
trading between North America and Great Britain, would make 
twelve round trips per annum, and would therefore be twenty-four 
times in dock in the course of the year ; hence one day saved in 
the — of discharging and loading at the end of each voyage 
would mean a reduction in the steamer’s expenses of £2400 a year, 
or 2°66 per cent. upon her capital cost. 

The case of a steamer of the class suggested engaged in the 
trade named will serve as an illustration of the requirements of 
present-day traffic. Coming to this country, she would carry on 
her upper deck some hundreds of live cattle. The regulations of 
the Board of Agriculture require that the cattle shall be inspected 
before any part of the steamer’s cargo is broken up, and that they 
shall be slaughtered at the point of disembarkation. 

The rapid discharge of the steamer, therefore, involves in the 
first place that cattle lairages, with isolation zones, slaughter-houses, 
and the multitude of intricate details required by preseut legisla- 
tion should be provided. Next, it is necessary to provide for the 
steamer’s general cargo. This will prove to . of the most 
heterogeneous sort, and will require not only to be turned out 
with great speed, and to be stored in sheds of absolutely weather- 
proof construction, but also to be sorted, trucked to marks and 
carefully arranged in those sheds for distribution. It is therefore 
clear that a great discharging area of floor space within reach of 
the ship is absolutely required. At the same time the timber, of 
which the steamer will have brought a large quantity, must be 
turned out ; this involves the provision of storage grounds and a 
ready means of access thereto both by road and rail. Probably 
the steamer will be fitted with cold-storage space in which a low 
temperature is maintained by artificial means for the conveyance 
of perishable commodities. 

‘o deal with this class of trade, cold-storage warehouses, to 
which ng Spoor goods may be conveyed without delay, are re- 
quired. Thus we work down to the lower holds, upon the ceilings 
of which the steamer will have brought quantities of grain of very 
different sorts and qualities, requiring special appliances for its 
handling and special buildings for its storage. It will be apparent 
that the problem of discharging, say, 10,000 tons of goods from a 
steamer of this character, and under the circumstances indicated, 
and of loading that steamer again, is not so simple as might at 
first appear, particularly when the fact is kept in remembrance 
that every unnecessary day spent in the operation means a 
loss of £100, and those who have been concerned in such matters 
know how quickly days slip away under these conditions. 

Instead of attempting a general description of modern attempts 
to find a perfect solution of the problem, the author proposes to 
describe briefly the methods of working now in operation at the 
Manchester docks of the Manchester Ship Canal, hoping thus to 
promote discussion on a matter of such practical importance to 
the trade of the country. It is not claimed that the methods in 
vogue are by any means perfect. During the short history of the 
canal traffic the pressure due to increasing trade has brought about 
a process of evolution, and the methods in vogue are the outcome 
of that process, Beginning with the discharge of imported cargo 








and with the live stock as the first portion thereof, detailed 
description is unnecessary. The cattle are landed at lairages which 
have n constructed in accordance with governmental regula- 
tions, are slaughtered, and the carcases, after being dressed and 
chilled, are forwarded by road and rail to all parts of the surround- 
ing district. For the discharge of the general cargo the vessel is 
berthed at the dock quays, and the cargo is landed by hydraulic 
cranes—as many as seven or eight being employed for one steamer, 
and by the ship’s own tackle. For the reception of the cargo 
sheds of special type have been and are being constructed. 
Diagrams of a aa just completed and brought into use, and of 
another about to be commenced, are placed upon the walls. The 
necessity for providing a great floor area so near to the vessel that 
the cranes may swing the packages, &c., out of the holds and on 
the floors at one operation has led to the addition of storey upon 
storey in the designs of these sheds, until the recent sheds 
have been built with a ground floor and four upper storeys. 
joe eae of space in this note prohibit enlargement upon 
etails, 

The strictest economy is practised in construction, hence the 
design is of the simplest character, the cost of erection being 
reduced toa minimum. It will be observed that while in one case 
the cranes are placed upon the ground level, and are built with 
exceptionally long jibs, so as to permit of the landing of cargo on 
the upper storeys, in the other case the face of the shed is brought 
within 9ft. of the face of the quay, and the cranes are placed 
upon the fourth storey. Both arrangements have their advantages, 

(1) Placing the a at a distance of 36ft. from the dock coping 
permits of a crane road and two lines of railway being lai 
upon the paved quay between the dock wall and the hel, and 
this again permits of the despatch by road or rail of any por- 
tion of the cargo for which orders have been received prior to 
the arrival of the steamer, as the goods may be deposited 
direct into railway trucks and lurries without being lodged in the 
shed at all. 

(2) The placing of the sheds at the lesser distance of 9ft. 
saves space and permits of the more ready discharge by hand 
into the various floors of the shed of goods in casks and barrels 
which have been raised from the holds to the deck by the steamer’s 
derricks. 

To enable the discharge of this class of goods into sheds, placed 
at the distance of 36ft. from the coping, to be effected, as well 
as to assist in trucking other goods which have been lifted out of 
the holds by the ship’s own tackle, a special type of movable 
gangways supported on telescopic piers has been designed and 
has proved to be effective. Passing over the portion of the cargo 
composed of perishable commodities—which must be despatched 
without delay to cold-storage warehouses—we come to its more 
bulky portions—timber, grain, kc. The timber presents consider- 
able difficulty, the space occupied by it in the process of dis- 
charging being so great. It is impracticable to move large vessels 
from berth to berth, while the necessity for speed also demands 
that the timber should be discharged pete ange with the general 
cargo, yet it is most undesirable to fill up the sheds and cumber 
the quays with timber. 

To meet this difficulty the author has constructed, and is con- 
structing, timber-built pontoons, each pontoon being 150ft. by 
39ft., and carrying 800 tons of timber or other bulky goods. 
These pontoons are berthed end to end on the off side of the 
steamer, and the timber is raised by the ship’s derricks and 
turned out over the one side on to these pontoons, while the 
general cargo is being discharged by the hydraulic cranes over the 
other side. The pontoons when loaded are towed to the storage 
grounds, and so much of the timber as cannot be immediately 
consigned by road or rail is stored on these grounds. The grain 
is usually discharged ex-ship by small portable elevators driven by 
steam power and loaded into barges holding 700 to 800 tons, and 
is by these barges conveyed to a large grain elevator of the Ameri- 
can type, where it is stored and where whole cargoes of grain are 
dealt with direct. This note has already grown to an undue 
length, hence no space can be devoted to the loading of return 
cargo into the steamer, the discharge of which we have con- 
sidered. One other point should, however, be urged, ‘.¢., that in 
the design of cargo-sheds and appliances, a consideration of the 
greatest importance, and one which governs much of that design, 
is the provision of means for the ready distribution of goods from 
the shed, whether by road, by rail, or by inland canal, as under 
the most favourable circumstances loading out from the shed will 
require at least twice the time occupied in loading into that shed. 

The discussion was commenced by Sir John Wolfe- 
Barry, President of the section, who specially directed 
attention to the method of dealing with the timber, which 
was unique, and had this advantage, that the process of 
unloading the vessel would be going on on both sides at the 
same time. 

Mr. Samuelson called attention to the system in use at 
Hull, where a separate dock was devoted to timber, 
which was taken from the vessels to the storeyards by 
bogies. He expressed the opinion that sheds should not 
exceed three storeys in height. Mr. Humphrey, of Sir 
W. Armstrong, Whitworth, and Co., Limited, called 
attention to the fact that the mixed cargoes which went 
up to Manchester required special treatment. His firm 
had constructed cranes with jibs which covered five lines 
of railway. The discussion was continued by Mr. Hawk- 
shaw, Mr. Sandeman, Mr. Newell, Mr. Buchanan, and Mr. 
Parker, the general opinion being that the number of 
storeys the sheds built by the side of docks contained, and 
whether these should come close up to the dock, or leave 
room for railway lines between the dock and the shed, 
must depend on the character of the trade. For export 
trade a single-storey shed gave the most convenience ; 
for transit purposes, where the import cargo—such as 
cotton—has to be landed and sorted, and for goods whose 
destination is not known until after they are landed, the 
number of storeys must be sufficient to hold the cargo to 
be discharged. The objection to the use of sheds with 
several storeys was the difficulty in getting the merchants 
to remove the goods, the sheds being made thus into ware- 
houses instead of being used only for transit purposes. 
Mr. Hunter, in his reply, strongly advocated sheds with 
several storeys, and stated that from 8000 to 9000 tons 
often passed through the transit sheds at Manchester in 
three days, and that if a steamer exceeded three or four 
days in unloading, those in charge of it made things very 
unpleasant for all the officials at the dock. 


The second paper was by Mr. Robert Cope Hardy 
Davidson, M. Inst. C.E., on 


‘THE LENGTH, WIDTH, AND DEPTH AND SHAPE AND MopE 
oF CONSTRUCTION OF Locks AND ENTRANCES AND GRAV- 
ING Docks, HAVING REGARD TO THE INCREASING SIZES 
AND SHAPES OF VESSELS.” 


The question which the author has been asked to introduce for 
discussion presents a problem of great and varying difficulty, the 
correct solving of which will prove of considerable financial benefit 
to any dock undertaking upon which you may be called to advise. 
It isa subject that can only be generalised upon, as each trace 
and district have different requirements, and only time will dice 
close the size of the vessels of the future, 





As docks are made for ships and not ships for docks, the present 
requirements of the merchant navy should first of all be glanced 
at. The cause of the growth and somewhat sudden increase in 
the ig size of sea-going vessels was dealt with by Sir 
William White in this year’s og ee address to the Institution 
of Mechanical Engineers. The change from sail to steam ; from 
iron to steel; the great extension of mechanical labour-sayj 
appliances in the construction and working of ships; the vast 
improvement of marine steam engines and _ boilers ; hydraulic 
electric, and pneumatic power, and refrigeration, were all shown 
to have had part in that tendency. 

A few of the giants that now ply upon the different high. 
ways of the world are mentioned in the following table, 

















| _ Gross 
Steamship. | Tonnage. | Length. | Breadth. Draught 
The North American Liners :| | Feet. Feet. Feet. 
Kaiser Wilhelm der Grosse 14,349 | 627°4 | 66°0 27-0) 
RAIAEER co. ce oc asf ERD 1 ORO | (O68 wade 
Kaisar Friedrich (recently | 
dry-docked at Tilbury) ..) 12,481 | 581°7 63°9 ea 
_ mes ocaley, da. eh Ce ee | 560°0 | 62°0 ay 
it. Louis | oe a. 
“ha oe 11,689 | 586°5 | 680 _ 
Oceanic (not yet finished)..| 17,000 | 704°0 | 68°0 28°5 
Deutschland (not yet fin- | | 
| Rn ee -- — _ 
The Cape Liners : 
eae ee 580°0 60°3 =? 
Carisbrook Castle.. .. .. 7,626 485°0 56°0 _ 
The East Indian and Austra- 
lian Liners : 
India... 7,911 499°9 54°3 om 
Ophir S 6,910 465°0 58°4 aad 
ee eee 6,506 482°3 49°2 = 
The South American Liners : 
uro) ‘? -s as «Jes 8,194 475°9 55°0 ie 
Oriza “A 6,298 460°0 | 49°38 = 
0 Ee 5,946 420°0 | 52°0 nt 
General Cargo Vessels : 
Algoa ae ee 7,575 455°0 | 58°0 ntl 
Milwaukee 7,817 470°0 56°1 26°0 





It was the s.s. Milwaukes that, having struck on a rock last 
autumn on the coast of Aberdeen, had the forward section cut 
away so cleverly by the aid of dynamite, and the stern division, 
including the engine-room, floated into deep water and towed to 
the Tyne, where she has been rebuilt and re-launched. 


Tonnage Length Breadth Draught. 
Feet. Feet. Feet. 
Silvertown (cable ship).. 4,985 388 .. 55 .. 28 


With regard to the North Atlantic liners, it would be rash to 

tn, gd to what size they may attain. The depth at New York 
ar is now 30ft., and 34ft. is being aimed at, and Liverpool has 

26ft. at low-water spring tide and is being improved every day. 

A new fleet for the Cape trade is spoken of with vessels 487ft, 
long, 58ft. beam, and a draught of 28ft. loaded and 21ft. light. 

The Suez Canal regulates the draught of vessels trading to the 
East ; it must not exceed 25ft. 7in. at the present time, 

The South American trade is to some extent governed by the 
depth of River Plate, being under 20ft. 

The! arge — ships are governed by all the foregoing facts, as 
well as by the shipbuilders and Lloyd’s Committee. The author 
does not think the large cargo ships of the packing-case design 
can be said to be a success from the shipowners’ point of view, 
which is not always that of the shipbuilders. They are unwieldy 
and expensive to maintain, slow and difficult to steer when un- 
loaded or with part cargo, and the premium asked for their insur- 
ance is believed to be higher. The author does not think they 
are a class of ship that has come to stay, and looks to the vessel 
carrying 6000 tons to 7000 tons of cargo to come out triumphant 
in the end. A cargo vessel over 500ft. long cannot be found. 

Among the vessels mentioned are some that do not fly the 
British flag, and no one who is familiar with British ports can have 
failed to have noticed an increase in that respect during the last 
two years. Most of the sailing vessels have already passed into 
foreign hands, and there are rumours of some steamship companies 
following suit. It speaks volumes for the enterprise of the 
British shipowner that he has held his own so long, with one law 
for the British and another for the foreign ship in a British port, 
and all in the usual manner to the advantage of the foreigner. 
How differently they manage these things abroad! No light dues, 
a rebate on port dues, a bounty on tonnage, a bonus on mileage, 
but not for the British ship. 

Consider the entrances to some of the chief ports :—Liverpool, 
100ft. by 600ft. long, but vestibule basins to act as locks, 520ft. by 
1150ft., with entrances 100ft. wide and 32ft. deep, are in contem- 
plation, London, Royal Albert, S0ft. by 550ft.; Tilbury, 80ft. by 
700ft.; Hull, 85ft. by 550ft.; Newcastle, 100ft. by 320ft.; Belfast, 
100ft. and 80ft.; Barrow, 80ft. and 100ft. by 700ft.; Leith, 60ft. 
by 350ft.; Manchester Ship Canal, 80ft. by 600ft.; Plymouth, 

ft.; Cardiff, 80ft. by 600ft., large new dock in course of con- 
struction, with entrance lock, 80ft. to 160ft. by 800ft.; Newport, 
72ft. by 503ft.; Avonmouth, 70ft. by 454ft.; Barry, 80ft, and 65ft. 
by 647ft.; Swansea, 60ft. by 500ft.; nen 4 81ft.; Amsterdam 
Canal, old lock, 60ft. by 394ft., new lock, 82ft. by 738ft.; Kaiser 
Wilhelm Canal, 82ft. by 492ft.; Bombay, 80ft.; Calcutta, 80ft.; 
Caps, 100ft. 

And graving docks :—London, Blackwall, 471ft. by 65ft. by 23ft.; 
Tilbury, 845ft. by 70ft. by 35ft., can be divided ; Varenpesl, New 
Canada Graving Dock, 925ft. by 94ft., and 565ft. by 7Oft. by 
22°4ft., and 768ft. by 60ft. by 22°10ft,; Birkenhead, 750ft. by Soft. 
by 26°7ft.; Belfast, Rott. by 80ft. by 25°8ft.; Glasgow, 880ft. by 
83ft. by 26°6ft.; Southampton, 660ft. by 91ft. by 32°6ft.; Ply- 
mouth, 464ft. by 80ft. by 22ft.; Hull, 550ft. by 65ft. by 21°6ft.; 
Leith, 410ft. by 70ft. by 21ft.; Barrow, 500ft. by 50ft. by 22ft.; 
Newcastle, 550ft. by 80ft. by 26°8ft.; Cardiff, 618ft. by 62ft. by 
27ft.; Newport, 520tt, by 65ft. by 32ft.; Barry, two docks, 747ft. 
by 60ft. by 28ft. divided, and 610ft. by 65ft. by 29ft. in construc- 
tion ; Antwerp, 459ft. by 81ft. by 23ft.; Bordeaux, 540ft. by 72ft. 
by 27ft.; Dunkirk, 6226t. by 68ft. by 26ft.; Genoa 622ft. by 68ft. 
by 26ft.; Bremerhaven, 700ft by 80ft. by 31ft.; Brooklyn, 595ft. 
by 85ft. by 25ft.; Sydney, 640ft. by 66ft. by 20ft., and 608ft. by 
84ft. by 32ft.; Buenos Ayres, 587ft. by 65ft. by 26ft.; Chili, 617ft. 
by 87ft. by 30ft. From all these facts—ships, entrances, locks, 
and graving docks—the author thinks it may be assumed that, 
except in the Atlantic trade, there is not a commercial ship 530ft. 
long, or 61ft. broad, or with 28ft, draught. 

The midship cross section of cargo ships has altered completely, 
and is now nearly rectangular, so that the curved invert of locks 
and entrances must soon be a thing of the past, and their shape 
become flat. This will necessitate thickening side walls, Where 
the docks themselves are too shallow, pumping, in many cases, 1s 
being resorted to, to keep the dock level at high-water spring 
tides, 

It isnot an advantage to have a lock of much greater width 
than the largest ship it has to accommodate, and many seem 
unnecessarily wide compared with their length. A wide dock 
entrance with rounded corners is always convenient. It is 
economical to divide locks and ving docks so that one portion 
can accommodate a small vessel, while the whole length can be 
used for the largest vessel. Room and air space is of advantage 
in graving docks—the system of having side bays, and propping 
vessels only on one side — the cheapest, and it is better to 
have a shallow dock for small vessels than to be constantly using 
a deep one for that class, 

Working expenses are more worthy of consideration than 
original cost, and are too apt to be neglected in designing works. 
Quick despatch necessitates no waiting for tides; if possible 
great depth of quay and shed space, so that each consignment 
may be at once dealt with ; plenty of trucks, cranes, and A ; 
these must form part of the modern dock. The financial difficulty 





Mr. Staples. 











June 9, 1899 THE ENGINEER 565 
a 
fer of most of our docks to railway companies | consumption, including 1°2]b. for lighting up and all coal used d, of th d d South-W. had 
may lead to the transfer I way pa sumption, g i- 0 ng up an I mond, of the London and South-Western, sent 
tly to the benefit of the undertakings, as in the case of | whilst engines were standing, being 39°41b. per mile per engine, nm di ‘ 
sosthampton. : To meet the increasing s eed of the foam. the yo «ly ‘in 1889, certain diagrams, which were on the wall, to prove that 


In the discussion which ensued, which was ri by 
the President, in reply to questions addressed to Mr. 
Hunter, as bearing on the making of ship canals, it was 
elicited that no difficulty was found in the passing of two 
steamers of the size of the City of Manchester, that is 
with a length of 460ft., and beam 58ft., and carrying from 
5000 to 6000 tons, round curves having a radius of 
1} mile, the draught being over 25ft., the effective 
depth of the canal 26ft., and the bottom width 120ft. 
Steamers constantly passed papas. the canal having 
only a clearance of a few inches under their keels. The 
speed generally was from five to six miles an hour, and 
at this rate steamers were found to be most manageable. 
The smaller class of steamers often passed along the 
canal at the rate of fourteen miles an hour. The rule 
on the Suez Canal is that vessels must have 2ft. under 
their keels, and the speed is not allowed to exceed 
five knots. The conclusion arrived at by the Commis- 
sioners appointed by the Panama Canal Company, of 
which Mr. Hunter is a member, after the most exhaus- 
tive inquiry, was that the dimensions for the large docks 
in this waterway should be 810ft. in effective length, 81ft. 
in width, with a depth of water on the sill of 30ft. 

The discussion was continued by Mr. Matthews, Mr. 
Meik, Mr. Moncrieff, Mr. Harrison, Mr. Brodrick, and 


SECTION III. 


Proceedings in Section III., Machinery, began in the 
hall of the Institution of Mechanical Engineers, Storey’s- 
gate, at 11 a.m., Sir Andrew Noble in the chair. There 
was a moderate attendance. In a brief opening address 
Sir Andrew expressed his great regret, which he felt sure 
would be felt by all his hearers, for the absence of the 
proper president of the section, Sir James Kitson, due to 
the death of Mr. Hawthorn Kitson. He then went on 
to consider the present position of this country as com- 

ared with that of competing nations. For the first 
orty years of the present century in arts, sciences, and 
manufactures, England was first and the rest of the 
world nowhere ; but that was all changed, and we had 
to meet men quite competent to do what we could do. 
As to machine tools he did not think it advisable to try 
to do too many things at once with one machine, at 
all events for heavy work; but American automatic 
tools for small repetition work were admirable ; and 
yet he had no doubt that when English engineers got 
over some of their conservative notions they could and 
would make quite as good tools as any the United States 
could turn out. Some time since he was asked to go 
over a French factory, the cost of which had been about 
a million sterling. It was full of machinery, all of which 
was of English inception, and yet it had all been made 
in France, Germany, and Italy. He then spoke of the 
action of County Councils, who not only dictated remark- 
able conditions in their specifications, but stipulated that 
the rate of wages should be settled by the Amalgamated 
Engineers. To accept contracts under such conditions 
meant the ruin of masters and men alike. His firm had 
been abused, because it was said they had put on 
“speed and feed men.”’ He said that the true story was 
that they had taken a large Government order for guns, 
and had balanced their works, for their production. Then 
came an order for spare parts, and these had to be handed 
over to the engineering shops. He thought that as ‘the 
men were not accustomed to this class of work it would 
cost more, but it cost less. He found it to be a question 
of speed and feed, and the engineers did the work for 
one-third of the sum paid in the gun factory for labour. 
Then speed and feed were, of course, changed in the 
gun shops. After a short reference to the Government 
hysical laboratory he closed his address, and called on 
Mr. Webb to read his paper on 


‘Compound Locomotives.” 


For many years the weight and speed of passenger trains had 
been continually on the increase, with the inevitable result of a 
demand for more powerful and quicker-running locomotives to haul 
them. With the object of meeting these requirements, in 1878 the 
author turned his attention to the question of applying the com- 
pound system to the locomotive, and, as an experiment, converted 
one of the old engines belonging to the London and North-Western 
Railway Company into a compound on the Mallet system, which 
he worked for about five years on the Ashby and Nuneaton branch. 
The results were so satisfactory that the author was led to give 
forther attention to the subject, the outcome of which was that he 
designed an entirely new system of applying the compound prin- 
ciple to locomotives, which enabled him, through the disposition 
of the cylinders, to dispense with coupling rods without losing the 
advantages due to their use. He was ph able to increase the 
size of the axle bearings and other wearing parts beyond what was 
possible in an ordinary locomotive with singleframes. In carrying 
out his system the author used two high-pressure cylinders and 
one low-pressure cylinder, the former being placed outside the 
frames and arranged to drive the back pair of wheels, and the 
latter was fixed between the frames and worked on to the front 
driving axle. The first engine constructed on this plan was built 
at Crewe Works in 1881-82 and named Experiment. The high- 
sap cylinders were 11}in. diameter and 24in. stroke, and the 
OW-pressure cylinder was 26in. diameter and 24in. stroke, the 
valve gear used being Joy’s. The driving wheels were 6ft. 6in. 
diameter. This engine was put to work on April 3rd, 1882, and 
the results obtained were so satisfactory that twenty-nine more 
engines of the same type were afterwards built, the high-pressure 
cylinders, however, tei increased to 13in. diameter, the low- 
Pressure remaining 26in. diameter as before. 

The total mileage for this class of engine since April, 1882, up 
to February 28th, 1889, was 15,093,758 miles, which gives an 
average of 33,387 miles per engine per annum, the average coal 
consumption, including Ps lb. for lighting up and all coal used 
Whilst engines were standing, being 34°21b. per mile per engine. 
As the requirements of the heavy traffic between Euston and 
ipsiiale demanded still more powerful engines, the author, in 
ws, designed and built the Dreadnought, the first of the class 
nown by that name, In this class the high-pressure cylinders 
i l4in, diameter and 24in, stroke, and the low-pressure cylinder 
ii n. diameter and 24in, stroke, the driving-wheels being 6ft. 3in. 
lameter. The boiler pressure is 1751b. per square inch. Forty 
engines of this class are now running, the total mileage for which, 
Up to February 28th, 1899, was 18,681,936 miles, which gives an 


built the Teutonic class, is class is, in many respects, similar 
to the Dreadnought class, the cylinders being the same size ; but 
the driving-wheels were increased to 7ft. lin. diameter. In these 
engines the author simplified the low-pressure valve gear by using 
a single excentric instead of the Joy gear as heretofore. The 
arrangement consisted of a single loose excentric on the crank axle, 
«hich was free to turn on the axle into the correct positions for either 
forward or backward running as required. The excentric was 
connected to the low-pressure valve spindle by means of a rocking 
lever, and was driven by a pin projecting from the side of the 
crank cheek, and engaging with a slotted plate forming part of 
the excentric, The high-pressure valves are worked by Joy’s 
gear. Ten engines of this class are running, one of which, the 
Jeannie Deans, was exhibited at the Edinburgh Exhibition in 1890, 
and since then has been ongeet in working the 2 p.m. corridor 
dining train, Euston to Crewe, returning with the 7.32 p.m. 
corridor dining train, Crewe to Euston. The total mileage of this 
class up to February 28th, 1899, is 5,193,126 miles, or an average 
of 58,241 miles per annum per engine, with an average coal con- 
sumption of 37°91b. per mile ; this includes 1‘21b. of coal used 
for lighting up purposes and all coal used whilst the engine was 
standing at stations. 

In 1891 the Greater Britain class was built, which the author 
specially designed for working the heavy and fast passenger traffic 
over the West Coast route between Euston and Carlisle. e high- 
pressure cylinders are 15in, diameter and 24in. stroke, and the low- 
pressure cylinder is 30in. diameter and 24in. stroke, the ordinary 
curved-link motion being used for the high-pressure valves and a 
loose excentric for the low. In this class both pairs of driving 
wheels—which are 7ft. lin. diameter—were penaall front of the 
fire-box in order to obtain a more effective distribution of the 
weight on the driving wheels, This arrangement necessitated a 
long boiler barrel, which in this case is 18ft. 6in. long; and the 
tubes, which are 2}in. diameter outside, are divided into two 
lengths by a combustion chamber placed about midway in the 
length of the barrel. This chamber is fitted with a steam-blast 
apparatus for cleaning the soot out of the tubes. On the 4th 
November, 1891, Greater Britain ran her trial trip from Crewe to 
London with a train of twenty-five empty coaches, at an average 
speed of 444 miles per hour, Nine more engines of this class were 
afterwards built, one of which, the Queen Empress, was exhibited 
at the World’s Fair, Chicago, in 1893. The total distance run by 
this class of engine up to the February 28th, 1899, is 
2,704,537 miles, or an average of 54,454 miles per engine per 
annum, the average coal consumption, including 1°2 1b. for lighting 
up and all coal used whilst standing at stations, being 38°7 lb. per 
mile per engine. 

It being thought desirable to increase the number of wagons in 
goods trains passing over the steeper gradients on some portions of 
the line, in 1893 the author designed and build an eight-wheeled 
coupled compound goods engine, with wheels 4ft. 3in. in diameter. 
In this engine he arranged the cylinders somewhat differently to 
those in his other compounds, placing them all in a line under the 
smoke-box, the high-pressure cylinders being outside, with their 
valve chests inside the frames, and the low-pressure cylinder witbin 
the frames, all driving on to the same axle, the second from the 
front. The high-pressure crank pins were set at right angles to 
each other, the low-pressure cylinder being connected toa centre 
crank set at an angle of 135 deg. with the high-pressure crank pins. 
Eighty-one of these engines are now running, principally between 
Crewe and Leeds, Crewe and Carlisle, and Liverpool and Carlisle, 
and also on the South Wales district, and by their use a large 
number of ‘‘ banking ” and assisting engines have been dispensed 
with and the number of trains reduced. The total mileage for 
these engines up to the February 28th, 1899, is 3,628,727 miles, or 
an average of 28,331 miles per engine per annum; the average 
coal consumption, including 1°21b. for lighting up and all coal 
ased whilst shunting or standing, being 53°41b. per mile per 


engine. 
In 1894 the author built the John Hick class, which was specially 
designed for working the heavy passenger trains over the steep 
inclines on the northern division of the North-Western Railway. 
These engines are in all respects similar to the Greater Britain 
class, — that the driving wheels are only 6ft. 3in. in diameter 
instead of 7ft. lin. Ten of these engines have been built, 
and up to the 28th February, 1899, have run a total distance of 
629,180 miles, or an average of 48,868 miles per engine per annum, 
with an average coal consumption, including 1°21b. for lighting up 
and all coal used whilst the engines were standing at stations, of 
44°8 lb. per mile per engine, 
The weight of passenger vehicles and the speed of trains being 
continually on the increase, it became necessary to provide still 
more powerful engines, and in 1897 the author designed and built 
the Black Prince class, These engines, unlike the other compounds 
previously built, have two high-pressure and two low-pressure 
cylinders, with a boiler pressure of 2001b. per square inch. The 
former cylinders are l5in. in diameter, and the latter 20}in. in 
diameter, both having a stroke of 24in. They are all placed inline, 
and drive on to one axle, this axle being coupled to the trailing 
axle behind the fire-box. A feature of these engines is the method 
devised by the author for working the valves, two sets of valve gear 
only being required for working the four valves. The valve gear used 
is Joy’s, which isapplied to the low-pressure cylinders in the usual 
way. The low-pressure valve maedial are prolonged through the 
front of the valve chests, and each spindle is coupled up to a lever of 
the first order, which is carried on a pivot securely fixed to the frame, 
the other end of the lever being connected to the high-pressure valve 
spindle. Thus the high-pressure valves are worked from the low- 
pressure motion, through the intervention of the lever, which is so 
proportioned as to give the required travel to the high-pressure 
valve. 
In this class the author has succeeded in obtaining ample bearing 
surfaces throughout the engine, the driving axle having a central] 
bearing in addition to the usual side bearings. The Black Prince 
ran its first trip on August 2nd, 1897, and on the following October 
it commenced running, on alternate days, the ‘“‘up dining saloon 
express,” which left Crewe at 5.2 p.m., running through to Willes- 
den, 1524 miles, without a stop, and returning to Crewe the same 
night with the ‘‘Scotch sleeping saloon express,” leaving Euston 
a 11.50, and running through to Crewe without a stop. Two of 
these engines are now running, and eighteen more are in course of 
construction. The total mileage for the two engines since they 
were first turned out, and up to the 28th February, 1899, is 
190,324 miles, or an average of 57,820 miles per engine per annum ; 
the average coal consumption, including 1°2 1b. for lighting up 
and all coal used whilst standing under steam, being 40°31b. per 
mile per engine, 
As regards economy of fuel, from careful and exhaustive experi- 
ments made by the author, the saving due to compounding is about 
from 19 per cent. to 20 per cent., and this is confirmed by observa- 
tions made iu the United States, 
To this paper Mr. Webb added a note, in which he 
claimed for the compound system that as less coal was 
burned there was less wear and tear. He had taken out 
figures from the accounts of several railways which he 
would not name. From these it appeared that on the 
London and North-Western Railway the annual earnings 
of each engine were £4467; on three other railways they 
were £4064, £4036, and £38891 respectively; while for 
every £1 spent on coal the London and North-Western 
Railway engines earned £28 1s. 8d.; the earnings on two 
other lines were £19 5s. 4d. and £21 12s, 2d. 
The discussion which followed the paper was of small 


Mr. Webb’s figures could not be accurate, but no one to 
explain what ae diagrams meant. Mr. Dean said that 
no doubt Mr. Webb’s figures were accurate enough for 
the conditions; but Mr. Dean did not seem to favour 
compounding. He expressed sincere admiration for the 
great advances made of late years by the United States 
in the matter of locomotive construction; but the 
existing leading gauge in that country was 10ft. 3in. by 
15ft., and in this country 9ft. by 13ft. 

Mr. Ewing offered some explanations of Mr. Drum- 
mond’s diagrams, and Mr. Webb said that Mr. Drum- 
mond had been led into error by mixing up all sorts of 
traffic, light and heavy, and forgetting shunting, which 
represented a large coal consumption. 

Mr. Aspinall said that both Mr. Drummond and Mr. 
Webb might be right according to the basis of calcula- 
tion used. For long runs and heavy collar work the 
compound system would give good results, but it was 
unsuitable to stopping trains. Mr. Parker asked for 
some information as to the work of acceleration to 
guide electrical engineers in designing electrical locomo- 
tives. Mr. Thwaite read an offer from an American 
firm to send a locomotive here for trial on an English 
railway. Mr. Webb pointed out that there was not a 
single tunnel or platform on the London and North- 
Western Railway which the American engine could pass, 
and Mr. Thwaite raised a storm of laughter by the reply 
that he was “‘ quite willing to risk it.’ Mr. David Joy 
quoted Sir John Durston to the effect that marine 
engine makers had learned a great deal about quick 
speed engines from the locomotive engineers. A vote of 
thanks was then passed to Mr. Webb, and Mr. Dean 
took the chair. Mr. Parker then read his paper to a 
very small audience on 


“Tae RevatTivE ADVANTAGES OF DIFFERENT KINDS oF 
Power For Tramways, Ligut Rariways, aNnD Motor- 
caR TRAFFIC, BOTH Heavy AND LIGHT.” 


This effort to deal with the subject indicated by the title of this 
paper is intended to induce discussion ; to obtain data of the 
various methods and points of interest, and place them on record, 
Horse traction is the oldest method by which tramways have 
been operated, and there is ample data available. Its slowness, 
the occupation of a great length of the road, and the bad sanitary 
conditions caused by the refuse from the animals, the element of 
risk in the temper of the animals, variable cost of food, the great 
destruction of the horses by the very heavy work, these facts 
and conditions by long e have become unnoticeable, and do 
not appear to come within the scope of public vision, when 
judging of the efforts made by engineers to replace the horse by 
mechanical means, But the always present cash quantity has 
condemned horse traction on tramways, For cost of tramways 
operated by horses taken under average conditions, see table at 
end, 

Steam is quicker than horses, less costly for results, but has 
greater disadvantages, viz., much greater weight, and occupying 
greater length of road, the emission of carbonic acid, carbonic 
oxide, sulphurous acid, steam and smoke, practically into the 
dwellings along the route, and among the people, the unsightli- 
ness and noise, make its use in public streets a painful burden 
to the community, and, as experience shows, not to be borne when 
better means can be found. The objections leave little hope for 
the future of direct steam-driven tramways. 

The appended costs are taken carefully from practical workings, 
see table. 

Compressed air is a more congenial agent, and has better 
prospects of success than steam, if the two had to settle their 
differences alone. It is free from many objections compared with 
steam. There is little interference with the atmosphere. The 
small amount of direct firing mal.es it possible to use only one 
carriage for motor and passenger; water need not be carried. 
The total dead load to passenger is in its favour. It needs fre- 
quent stations for supplies, as the distance it is possible to run 
with one store of pressure is limited, Its friends are very active 
at present, and it is hoped we may hear their case and obtain 
some practical account of its working. It appears to have higher 
economy than can be obtained by steam direct. The author has 
no working data he can give. 

Cable.—Endless cable, as a method for driving tramways, has 
high merits in many respects. It occupies 1 minimum length of 
road, Its speed is fair. It is free from nuisances of steam or 
horses, andit is handy. Its drawbacks are: Heavy initial outlay ; 
its occupation of the street ; the slot difficulty, of carrying sewer 
and other requirements in or across the street in which it is laid ; 
the continued noise of the running rope under the streets causing, 
in some instances, considerable depreciation in value of property ; 
the stoppage of the whole system upon the breaking of the cable ; 
and the heavy costs attendant upon the system. Taking the 
statistics of installation, there are very few cable roads being put 
down now, and we may accept the verdict of the public that the 
cable has ceased to compete successfully with other methods, 
There are some tramways being driven by gas engines working 
on the car, but no reliable practical data is available. The verdict 
of passengers is that they are required to inhale considerable 
admixture of coal gas with the atmosphere in the neighbourhood 
of the cars. 

Electricity.—At the present time electricity is, by general 
accord, selected as the best method for driving tramways. In 
electricity we have a very flexible system which admits of great 
variation of powers being used at varying points on the same 
system. There is no nuisance, as with steam or horses, The 
minimum length of road occupied ; speed can be low for inter- 
town work and high for suburban traffic ; cars are easily handled ; 
energy is used efficiently ; maintenance is not excessive ; streets 
are not more occupied than simply by the pair of rails, so that 
taking up streets for laying sewers and pipes, or other needs, is 
not complicated. The disadvantage is the conductors being 
carried overhead. Conductors have been used in other forms, but 
it appears fairly settled that the overhead wires, by their small first 
cost, the simplicity and security of insulation, and the readiness 
with which repairs can be carried out, is accepted, at least for 
the present. Accumulators have been introduced on to cars to 
carry them through the crowded streets, being charged whilst in 
the suburbs, running from the line and gee or by inter-town 
running. Accumulators have been installed, on their Bournbrooke 
section, by the Birmingham Central Tramways Company ; but, 
although still running, have not met expectations. The loss of 
capacity of the cell under the conditions of use was a great 
difficulty. The energy required to drive the accumulator cars was, 
approximately, 4°6-horse power hours per car mile, whilst the 
quantity of energy necessary to drive a car of equal capacity with 
overhead conductors, 2°15 electrical horse-power hour per car 


mile, the speed being much faster and the gradients heavier. 


Railways, light and heavy.—Electricity as a means of driving 
light or heavy railways is under best conditions if ee for 
long runs and under its most inefficient conditions, when callea 
upon to make frequent startings. There is by the steam locomotive 
practically the same energy economy with one journey per day 
as fifty journeys per day. For electricity it is necessary first to 
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the system, and to provide the motors for hauling the trains. 
For lines where few trains are required electricity does not com- 

re with steam, as the capital outlay for running a few trains 
is the same as for running a number. If we take a case, say, of 
two towns fifty miles apart, such as London and Brighton, which 
would support a continuous connection, and by the length of run 
put electricity under good conditicns, electricity could give 15 
minates-interval trains, run at 75 miles an hour, doing the 
distance in forty minutes by trainsof 100 tons, at 24d. per train mile, 
covering cost of power. Such a case shows how completely 
electricity takes the field under fair conditions, and the advantages 
are not only in point of power, cost, and speed, but the track need 
not be so costly, as the —_— can be evenly distributed through- 
out the train, the weight of the train being brought in for adhesion 
and traction. A 100-ton train would be equal capacity for 
passengers toa steam train of 140 tons. The cost of maintenance 
of permanent way and risks would be much reduced. If we turn 
to a case where electricity is under its worst conditions in com- 

narison with steam, we are able to refer to well-matured data, 

he Liverpool Overhead Railway is such a case, It has been 
running for nearly seven years, and is in direct comparison with a 
number of similar lines worked by steam. A most important differ- 
ence between electric motors and the steam cylinder when starting 
into motion, is that in the electric motor no effort is obtained unless 
current is passing through the motor, and the torque is proportional 
to the quantity, while steam gives its efforts and is liberated to 
exhaust only in proportion to motion. 

Motor cars.—Steam was early in the field, but the requirements 
needed to make moderate success possible are only of modern 
achievement. The conditions of the vehicle and road make still 
further variation of the boiler, engine, and condenser necessary 
before the steam motor car can be a standardised article of manu- 
facture. With regard to gear, steering, brakes, and wheels, there 
are openings for improvements and new applications. There are 
some good approximations to success of the steam type. 

Oil cars.—Much has been done to render tolerable the close 
association of passengers with mechanical movements and rapid 
explosions forming the combination we call an oil car. Still much 
is needed with regard to safety from explosion and fire, reduction 
of vibration, and efficient transmission. The prospect is that it 
may be practical, with reasonable first outlay, depreciation, and 
cost of fuel, to run an oil car successfully for a much less cost 
than horses, The movement has brought about great improve- 
ments in the oil engine, but only light oils have been successfully 
used. Electricity is chiefly used as a means of igniting. Speeds 
of 1000 revolutions are obtained, or 500 explosions per minute, 

Electricity.—In applying electricity to motor cars, we first met 
the question of weight of accumulators. This has, by improved 
motors, gear, and accumulators, within very recent date been 
reduced to l-horse power hour delivered on to the car at about 
56 Ib, inclusive, so that 5 ewt. of cells is sufficient to operate a car, 
as against 16 cwt. two years ago. Motors, gearing, and methods 
of steering have been much improved. The following data is one 
of the best examples I have had the opportunity of testing :— 

Weight of _ complete, without batteries .. 9 ewt. 
ia eries.. o 2s a as he 


Total Mm 
Total weight, with four passengers .. oe 
Discharge, on level, 12 ampéres at 80 volts .. 
Approximate horse-power as a 
Safe distance. . a ee os ; 
One motor, double reduction gear 


Operative Costs of Running One Oar-Mile by the Dijferent Systems 
Enumerated. 


20 .. 
9 miles per hour. 
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:. 40 miles 
.. 1200 revolutions 
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* Could not obtain reliable figures for generating costs. 


There was practically no discussion. Mr. Thornycroft 
said that the present limit of three tons for road vehicles 
was too small, and must be increased. They now had to 
use steel and aluminium to keep down weight, at great 
cost. The most interesting statements were those of 
Mr. Steavenson, of Durham, who said that as a result of 
certain experiments with horses, he found that for heavy 
haulage, some of his big horses could exert for a distance 
of about a chain, no less than 5 indicated horse-power, 
and any of them was good for two horse-power at a pull. 
Mr. Elwes spoke in favour of gas traction at Blackpool, 
the cost of which, with gas at 2s. 6d. per thousand, came 
out at 15d. per mile for gas, The total cost on the 
Blackpool line was 3‘7d. per car mile. After a brief 
reply and a vote of thanks to Mr. Parker, Mr. Brett’s 
pore was read by the assistant secretary in his absence. 

was on 


‘* FORGINGS, AND THE MACHINES USED IN PropucinG 
THEM.” 


Seeing how readily both wrought iron and steel] lend themselves in 
a plastic state to be fashioned into every conceivable form, and 
any required dimensions, it is evident that with suitable tools and 
suitable power for actuating those tools, forgings should be made 
accurately, and with similar ease to that with which tools and 
power perform other functions, 

With regard to tools, the basis for accarate forging is die 
forging, and the idea of making dies or tools having an impression 
of the whole or part of the article required is no doubt widely 
used with more or less endeavour to approximate what dies should 
be, and what they may be expected to do, 

Dies as tools have been greatly utilised by trades having little 
or no affinity with the more important branches of the engineering 
trade ; and by their means work of great utility and beauty is 
produced—cheaply produced—in various metals, which could be 
obtained, excepting to a very limited extent, by no other means; 
but within the engineering circle, which depends entirely upon 
the various metals for its existence, the function of the die maker 
is ignored and practically unknown. It would perhaps be an 
interesting query to put to the heads of some of the large 
engineering works, employing probably hundreds of smiths, how 
many die-makers are employed to provide those smiths with tools, 





Moulders, who to a very great extent may be compared with 
smiths as fellow-workers in metal, are not expected to do much 
without assistance from the patternmaker; there are many 
points of affinity between the patternmaker and the die maker ; 
and there is no doubt that the die maker has yet to be appreciated 
by managers of engineering works, because it is by means of dies 
that properly-formed forgiugs are to be obtained. 

The main thing, however, which comes within the province of 
the engineer to provide for the forger is a suitable form of power 
for actuating the dies or tools, having in mind that the plastic or 
forgeable condition of wrought iron or steel, when obtained, cannot 
be retained beyond limited periods, ey in the case of articles 
having thin or light parts, when its duration is very brief. This 
power must be capable of instantaneous application ; it must be 
simple and ample, and the essential feature for producing the 
proper effect is that it must be of the same kind as the smith, 
with his limited physical strength, naturally produces with hand- 
hammer, or sledge—that is to say, a perfectly elastic blow of 
sufficient force to produce an immediate and substantial effect 
upon the material, 

The most valuable thing which the engineer has given to the 
smith and forgers is the steam hammer. The utility and value 
of steam hammers are too great to describe in this short paper ; 
but for finished forgings—viz., forgings that do not need trueing 
and finishing by some other process—the steam hammer is not 
satisfactory ; it is too rigid, its blow is too dead. Hydraulic power, 
the application of cams, cranks, &c., are also unsuitable, for the 
same and other reasons, 

In the case of die forging small articles, manual power is 
supplied through the medium of a rope, passed over a loose pulley, 
and attached toa hammer, which is thus pulled up and released, 
giving its blow by the force of gravity ; and the accuracy of work 
thus produced indicates a right principle. To some extent the 
principle has been extended by using a revolving pulley in order 
for its frictional contact with the rope or belt to assist the 

ulling; also a vertical board is sometimes attached to the 

ammer, and passed up between two pulleys, which revolve in 
opposite directions ; these pulleys are made to approach each other 
by means of a cam, thus gripping the board with sufficient strength 
to raise the hammer. 

Both these systems evidently have objectionable features and 
very limited powers ; but until quite recently they have compassed 
the development towards smiths’ and forgers’ essential requirements 
—i.e., a potent elastic blow. 

Recently is advisedly said. It is within the writer's knowledge 
that the engineers of the London and North-Western and Great 
Western railways have lately adopted a system which affords the 
necessary power in a satisfactory way, practically without limit. 
They are already making forgings of moderate dimensions which 
it would surprise many engineers to see, but they are also rapidly 
moving towards producing their largest parts in the same way. 
There is no doubt that in the near future the forged joints, links, 
pistons, connecting-rods, &c. &c., will leave the smithing and 
forging department true to form and measure as required, with 
one-sixteenth or one-eighth inch, as the case may be, for facings, 
and no more. The tary principles of this system are 
similar to those which have established themselves in die forging 
small articles. Its main feature is a development in the way of 
power, in order to produce large forgings with dies, of equal 
quality to the small forgings hitherto made with dies. 

The vibrations from blows of sufficient power and elasticity—or 
sharpness—to cause metal at a moderate heat to flow completely 
into the impressions of the dies, and to make clean work, are 
calculated to destroy any rigidly-built machine, In these machines, 
not any of the parts affected by the work are bolted together or 
anywise rigidly fixed; the guides are held and the dies set in 
position by flexible means—z.e., the lower end of each guide fits 
into a recess into the base-block, the top end passes up into a 
socket having sufficient clearance for wood packing ; the wood is 
intended to absorb vibrations which pass = the guide rod. The 
lifter for raising the hammer is a new application of very simple 
construction. It is a cylinder having suitable passages for steam 
or compressed air with a part rotating piston ; arms are secured to 
the piston-rod a convenient distance from the cylinder ; the ends 
of the arms are attached to the hammer by either ropes, chains, or 
steel bands. The efficiency of this lifter is proved ; it can be 
made to operate a gravitation hammer of any weight, therefore 
any imaginable forgings can be made by its means, It is safe to 
say that forging by machinery is in its early stages. It has 
hitherto made slow advances, partly no doubt because most smiths 
and forgers—workmen—have great reluctance to accept and use 
labour-saving tools, The force of circumstances, however, is 
moving the question of cheaply producing forgings in quantities, 
and reliable in shape and dimensions. 


There was an audience of about a dozen, and no dis- 
cussion. Mr. Webb stated in reply to a gentleman from 
Woolwich Arsenal, who favoured the hydraulic system, 
that the blow system was much better because it pro- 
longed the life of the dies, which would not last a week if 
kept long in contact with the hot metal. 

This terminated the proceedings for the day, the 
members dispersing to the different excursions. 


SECTION V. 


Section V., Shipbuilding, met in the Committee Room 
of the Guildhall, Westminster, and the three papers given 
below were read. We must, from lack of space, defer 
the report of the discussions till a later issue. 

The first paper considered was by Mr. Edwin Lewis 
Martin, M. Inst. C.E., on 


‘“‘Swirt PassENGER STEAMERS OF MODERATE SIZE.” 


Taking a broad and comprehensive view, a ship — whether 
steamer or sailing ship, merchantman or man-of-war—has to float 
upright and at a suitable trim ; she has to be so formed as to offer 
as little resistance as possible to her passage through the water; 
she has to bear enormous strains in rough weather, which are 
ever varying and rapidly recurring, and she must be as easy as 
possible, consistent with safety amongst waves, and carry usually 
a large weight, either of cargo, passengers, or armament. In short, 
a ship has to be strong, swift, safe, comfortable, a good carrier, 
and economical in working. 

The subject for discussion, however, is the consideration of a 
very special type of vessel, and first what is meant at the preseat 
time by (a) “Swift passenger steamers,” and (5) ‘‘ Moderate 
size.” ‘‘Swift” in one trade or route at one period may be 
ordinary speed in other trades and times ; whilst moderate dimen- 
sions on the Atlantic — trade, for instance, would be most 
extreme, not to say altogether out of the question, on other lines, 
Ideas on these points are comparative, and continually changing, 
with the tendency to increase, ever more and more, in speed and 
size. 

To maintain a uniformly high speed at sea in all weathers needs 
a very large ship, The author remembers coming across in the 
Campania on her maiden voyage, when she steamed on one day 
approximately 550 knots, yet during the exceptionally heavy gales 
in the Atlantic recently, it was reported that her day’s run dropped 
down to 260 knots. It is only necessary to consider the effect on 
the speed of a 30-knot destroyer driving against the gale that re- 
tarded the Campania to have it convincingly brought home to the 
mind that ‘‘ passenger steamers of moderate size” can only be 
‘* swift” in moderate weather ; in rough weather they must ease 
down. Their high speed is subject to the proviso of ‘‘ weather 
permitting.” 

The limiting conditions compelling moderate dimensions are: 
Small funds for first cost or running expenses; the sources of 





revenue or earning power few or small, available draught o: 
limited, or shortness of voyage. The problem hon itn 
somewhat paradoxically, is, to obtain great power with the lightest 
and strongest machinery in the largest ship up to the limiting con 
ditions; that is, the lightest weight of engines and boilers consistent 
with the greatest _— that can always be exerted for continuoys 
work without risk of breakdown; the ship being the | 
safest, strongest, most easily driven, and most comfortable float. 
ing hotel—in fact, the best sea-boat that can be built up to th 
limitations imposed by considerations of success in commeres. 
The following questions will require exhaustive consideration tg 
obtain a right solution :— 

(1) Speed. —(a) The maximum indicated horse-power per ton of 
weight, and net piston speed suitable for continuous running ; 
the number and arrangement of cylinders and boilers ; the balan. 
cing of the engines ; the efficient and convenient arrangement of 
bunkers to facilitate coaling and stoking, &c.; the most suitable 
type of boiler, ordinary marine with forced draught or water-tube 
If the latter, should they be of the large tube, or the oxpress 
Ls The pounds of coal per indicated horse-power, also the 
indicated horse-power per square foot of grate and heating sur. 
faces on round voyage for various types, with and without forced 
draught, will need carefully comparing, and the weights and Space 
required by each for, to be definite, let us sa’ 6500 indicated 
horse-power for voyages of, say, 100, 500, 1000, 3000 miles, re. 
membering that weight and space required per voyage for fuel for 
each type must come into the account, There appears to be little 
to chose between ordinary marine boilers with forced draught and 
the large-tube type to develop the above power for a voyage of 
1000 miles ; whilst the small-tube oF shows a saving in weight 
but requires slightly more space, and in the capacity for continuous 
steaming they are inferior to the marine type. So far as concerns 
rassenger ships, therefore, water-tube boilers are in the experi. 
mental stage. Propellers: The relative advantage of single and 
twin screw, &c., must be considered, and the material, diameter 
pitch, and surface. (+) Dimensions: The best proportion of length 
to breadth and draught of water must be selected. (c) The form: 
Kirk’s analysis of some successful vessels of this type; the co- 
efficient of fineness ; also Admiralty coefficients for various size 
ships and speed will assist in the determination of form. The 
author has found the following test of propulsive efficiency, in the 
case of vessels of the same type and intended for similar service, 
very useful, A ‘‘ coefficient of pagar pres | ” or “figure of merit” 
is attained by computing the tons of coal per 1000 miles, per 100 
units Dé per 10 knots, the reduction to 10 knots varying as the 
cube of the speed. 

(2) Safety.—This must be paramount, a sine quad non, and must 
on no account be compromised, (a) It demands a strong hull and 
machinery, suitable proportions of length to breadth and depth, a 
proper regard to material, scantlings, factors of safety, structural 
arrangements, bearing surfaces, means for arresting and retarding 
corrosion, also wear and tear, and upkeep. (/) There must be 
sufficient surplus buoyancy. (c) Ample stability must be provided, 
The metacentric height, maximum angle and GZ, also range of 
stability, for various successful vessels, of similar type and size, 
under usual light and working conditions, should be examined and 
compared, (d) The watertight sub-division should be so complete 
that in the case of any one or two compartments being broached, 
the vessel should still float with sufficient buoyancy and stability, 
and in such trim that she might be safely navigated into port. (¢) 
Ample life-saving appliances must be re a ag 

(3) Comfort.—The vessel should be as easy as possible and possess 
all the qualities that go to make a good sea boat ; bilge keels will 
tend to reduce relling ; structural framing and shell plating sur- 
rounding the shafts will tend to reduce the pitching motion with- 
out materially affecting the speed, if they are rightly formed, and 
give strength and rigidity to the structure, ere should be a 
simple, suitable, spacious, and convenient arrangement and 
position of state-rooms, public-rooms, promenades, crew’s quarters, 
and lavatories; an artistic treatment of decoration of public-rooms, 
and throughout the ship plenty of light and air and warmth, 
Simplicity in arrangements for efficiently storing and preserving 
food, cooking and serving, and throughout the purser’s depart- 
ment generally, should be aimed at, and the most compact, silent, 
and quick-working appliances for working baggage, stores, mails, 
and any light is and els that this class of vessel may have 
the capacity to deal with, will conduce greatly to the comfort. 
Finally, there is scope for endless ingenuity in working out the 
details, but whilst passing under review all the latest improvements 
in material, methods of construction, machines and other appli- 
ances, it is only sound common sense never to forget that com- 
mercial] success 1s the goal, and that fads and doubtful expedients 
must be avoided. It would be very interesting to speculate on the 
possibilities of the steam turbine, liquid air, &c., but nothing of 
the kind can be considered here. ‘‘Hasten slowly” on well. 
trodden paths must be the motto of the naval architect who aims 
at success in this type of vessel. 


The next paper read was by Mr. John Harvard Biles, 
M. Inst. C.E., on 


‘Tue PRACTICABILITY OF SO CONSTRUCTING MERCHANT 
STEAMERS AS TO RENDER THEM READILY AVAILABLE 
FoR Wark PuRPOSES.” 


The two purposes for which merchant steamers may be used by 
the Navy in time of war are (1) armoured cruisers, (2) auxiliaries 
for supplying a fleet with necessaries, and as troop transporte. 
For the former purpose they may have to fight cruisers ; for the 
latter, they will frequently require protection from either armed 
mercantile cruisers or regular —— but their ability to do the 
duty is undoubted, and need not be discussed. Obviously as 
armed cruisers vessels must have considerable speed, and their 
numbers are in consequence limited. Lloyd's gives the following: 


20 knots and upwards.. 43 = knots and upwards .. 83 
ve i. ve ae pe re: 
7 a) calle 3 a es 

Slower vessels will probably not be used as armed cruisers. 
Those speeds = to be in most cases sea speeds, Some of the 
larger vessels have coal-bunker capacity, exclusive of holds, 
sufficient to enable them to steam for from 10,000 to 12,000 knots 
at 10 knots speed. We may reasonably assume that vessels of this 
character are better able to maintain their speed at sea than war- 
ships. Their every-day business is to run at some speed called 
full speed, and most of them do not run at any other speed. It 
does not follow that they cannot steam easily at lower speeds, but 
a ship which ordinarily does not steam at full speed is more likely 
to fall short of maintaining fall speed over long periods than one 
which is in the habit of doing it. : 

In consequence, merchant ships have been considered to be 
most suitably used as scouts or despatch boats, and no attempt 
has been made to give them an armament equivalent to warships 
of anything like their size, power, and speed. Some of the results 
of arming and fighting the mercantile cruisers of the United 
States navy seem to point to the ability of these vessels to cope 
with thoroughbred warships. One point is deserving of considera- 
tion. Is there not a considerable value in a floating structure, 
whether it is sub-divided and protected as a oe or has no 
more sub-division nor protection than a tramp? It oats, and it 
offers considerable resistance to sinking, whatever kind of ship it 
is, Does not the result of modern sea-fighting point to the con- 
clusion that a ship is more likely to be disabled by her crew being 


* In the recent Spanish-American war the cruisers St. Louis and St. 
Paul, New York and Paris, could steam at 4 knots with the main on 
shut by the use of the exhaust steam of the auxiliary engines on of 
About 30 tons per day is the necessary consumption on aux iaries, an 


1 the ship at 4 knots and_keep 
the exhaust steam was sufficient to prope! a a 8 ee ide 














the ready for i o! 
minutes is the an given by the engineers as sufficient to make this 
change. ; 
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‘ m their guns than from her being sunk from the effects 
9 eae ? If this is so, the extra sub-division and protection of 
oyancy and stability of a warship over a merchant ship may not 
= called into play, and the fight between the two will become one 

versus protection of gunners, ‘This leads to the considera- 


eet the question of portable protection for gunners in the 


t ship. ‘ 
— fires-class cruisers, casemates are built into the ships. 


These would be impracticable in a merchant ship. But guns with 
shields are portable enough, and would place a merchant ship in a 
very favourable position comeness with a second-class cruiser, as 
her size and deck area allow her to mount a much larger number 
of guns. In a paper which I read in 1894 before the Institution 
of Naval Architects I endeavoured to show how large mail steamers 
could be made as fit to fight as many first-class cruisers. Portable 
side armour was ps ap which should be ready for bolting on 
in time of war. If this system w-re adopted for the protection of 

uns, by placing them in a box battery, as the Americans have 
done, and the Japanese are doing in the ship Mr, Dunn has 
designed for them at Barrow, a considerable number of guns could 
be mounted, which could be as well protected as in first-class 
cruisers. This subject is, however, too detailed to be discussed 
here, but it is not an impracticable operation to have portable 
armour put on a mail steamer. — : ; 

The work done by the American line steamers in the recent war 
included scouting, drawing the fire of forts to discover their 
strength, cable-cutting, troop, coal, and water-carrying. All this 
work can be done by any vessels of high speed and large coal 
endurance, but it is worth discussing whether, having oneness 
yessels valued at £100,000 to £500,C00 each to do this work, it is 
not desirable to go a little further and make them able to do more 
by arming and protecting them so that they can meet second- 
class cruisers with the chances in their favour, and with a fair 
chance of holding their own against a first-class cruiser. If they 
can, then the number of cruisers which will be available to protect 


* our commercial rout2s may be much increased, and we shall not be 


taking up merchant ships because their speed will enable them to 
successfully run away from the cruisers of an enemy who ara 
destroying their slower sisters. 

The practicability of designing merchant steamers so as to be 
readily adapted for war purposes has been discussed in the Insti- 
tution of Naval Architects. The desirability is always a subject 
for discussion, The experience of recent wars points to the 
desirability of having vessels which can carry large coa) and store 
cargoes, ond which have facilities for readily transferrirg these 
cargoes to warships at sea. This work could be wel! done by some 
of the large freight carriers of lines which carry mails. Special 
appliances would have to be fitted to these vessels, which might 
or might not carry these appliances in their regular work. In the 
construction of these vessels special consideration might be given 
to their use for such pur, . Some large freight carriers have 
ocean speeds of 15 knots, and such vessels would be of great service 
in time of war. . 

A question arises in connection with the special and ordinary 
types of merchant vessels as to their strength to carry guns. 
These vessels are generally constructed of scantlings much thicker 
than those of warships, and many places in their decks are amply 
strong enough to carry guns. Possibly some parts would require 
special strengthening, but this could be readily applied if neces- 
sary. In the matter of position of machinery in relation to the 
water-line, the later vessels of moderate and large size have their 
machinery and boilers not far, if anything, above the water-line. 
With a little consideration to the question in the early stages of 
design and construction it is easy to arrange the structure eo that 
the coal which these vessels carry will give protection. Twin-screw 
engines and increased revolutions are tending to make merchant 
ships more safe in this respect. 

The principal point to note in connection with merchant ships 
for war purposes is, that a ship of any kind offers considerable 
resistance to the destruction of its buoyancy and stability, and in 
consequence, with guns and gunners sufficient and sufficiently 
protected, the merchant ship need not be much, if any, inferior to 
many warships, 


The last paper read at this sitting was by Mr. Edwin 
William De Rusett, M. Inst. C.E., on 


“Recent DEVELOPMENTS IN CARGO STEAMERS.” 


As the time at command for discussing the papers will necessarily 
be very limited, the author proposes to confine his remarks to British 
steamers, and to make his notes general rather than exhaustive in 
their character, thus leaving more space for discussion and mutual 
communication, The notes will be confined to the following :—(1) 
Type; (2) size; (3) construction ; (4) capacity ; (5) cargo appli- 
ances ; (6) ballasting ; (7) economy of working. 

No. 1. Type.—Among the varieties introduced within the last 
seven or eight years may be mentioned the shelter deck and turret 
types. The former has been evolved out of veesels having a poop, 
bridge, and forecastle, the on spaces have been gradually 
shortened—as in the Westmeath in 1894—until in the Milwaukee, 
two years later, these erections were united by a complete deck 
with closed-in sides, so providing a covered-in space whereby sea- 
worthiness, comfort, and strength have been increased and greater 
buoyancy secured, The primary object of this type is to obtain large 
measurement capacity and provide suitable habitation for large 
numbers of cattle and horses, Such vessels are specially suitable 
for Atlantic service, whereas the type from which this has been 
doveloped is still the best adapted for Eastern traffic, Although 
in this type the deadweight suffers somewhat, it has, in the later 
vessels, been increased by the addition of two or more bulkheads 
within the shelter deck, whereby a diminution of freeboard has 
been obtained. Vessels of from 6000 tons to 12,000 tons dead- 
Weight have been recently built of this type with excellent results, 
combining as they do safety and comfort at sea with increased earn- 
ing power, 

As a cargo carrier, the ‘turret type” of steamer introduced in 
1892 by Messrs, W. T. Doxford and Sons, is unique in its design, 
but although this type of vessel has other advantages, it has not 
the same relative internal capacity as the shelter-deck vessel pre- 
viously referred to, Another departure from the usual type of 
steamer—the trank type—was introduced in 1896. All these were 
probably the outcome of the American whale-backs which have 
done such good service in the large lakes. Vessels specially con- 
structed for carrying oil in bulk have also advanced in size and 
usefulness, being now adapted to carry general cargoes 
a8 well as oil, to suit the exigencies of trade, The addition 
of an awning deck to this type of steamer has rendered such a 
combination fairly feasible, although, of course, a tanker could never 
compete with a pure cargo boat, on account of increased first cost, 
and the large amount of broken stowage caused by their peculiar 
construction and design necessary for the efficient carrying of oil. 
Quite recently a further advance has been made by the use of oil 
fuel in such vessels, liquid fuel having so high a flash-point as 
200 deg. Fah., rendering it safe and suitable for the purpose. It 
may be remarked this fuel is sometimes carried in the fore and after 
peaks, and sometimes in portions of the double bottom, from whence 
it is pumped to supply tank by special appliances, 

It is to be rettod that the author has been unable to separate 
he cargo vessels from the passenger steamers in this table, but it 
Will be of value, as it shows at a glance the remarkable development 
of merchant vessels generally, embracing as it does both cargo and 
passenger steamers, During all the ages in which mercantile 
shipping has flourished there was not any noticeable growth in the 
dimensions and ton’ of vessels until after the first half of the 
oon century, this being doubtless due principally to the fact 

‘at wood was the material of which they were built ; but in this 
age of steel, and notably since the year 1890, the tendency has 


high-class passenger steamers, and so much has this been the case, 
that whereas about ten years ago a cargo steamer of 300ft. was 
considered of fairly large size, and 400ft. exceptionally large, 
such vessels are now found to have reached nearly 600ft. in length, 
and between 12,000 and 13,000 tons deadweight, and there 
appears to be no reasonable limit to their extension, so far as the 
shipbuiler is concerned, but probably the limits of draught of 
pee on the American side will be a determining factor in the 
roblem. 

No 2, Size.—The size of vessels has rapidly increased of late, as 
may be observed from the following statement, which has been 
kindly furnished by Lloyd’s Registry :— 


Statements showing Numbers of Steamers (excluding War Vessels) 
under Construction in the United Kingdom on the 31st March, 1895, 
1896, 1897, 1898, and 1899, between Certain Limits of Gross 
Tonnage. 


Steamers under construction in United Kingdom 




















Gress tonnage. | : _ Sst Marche 

| 1895. 1996. | 1897, | 1808. | 1899 
power Fez se ain 

1000—1,999.. ..| 42 43 49 65 | 60 
2,000—2,009.. ..| 48 49 At 68 | 40 
3,000—3,900.. . | 48 oc | 102 101 
4,000—4,909.. ..) £9 a | 25 | 34 
5,000—5.999... . 10 a | -3s s | 
6,000—6,999 4 5 | on oo 
7,C00—7,$ 2 8 & ( teats 
8,000—8,9 a 3 3 4 Sarl 1 
9,000—-9,999 .. ..| - — 1 7 6 
10,000 and ubove ..| 1 1 Su | aa) se 


The above includes passenger steamers. 


The following tables wiil serve to illustrate this part of the 
subject. They are ee from Lloyd’s Registry, and the 
records of C, 8. Swan and Hunter, Limited, and W. Doxford and 
Sons, Limited. They show the largest vessels of this class built 
during the last nine or ten years :— 


List of some of the Largest Cargo Vessels built each year on the Clyde 
since 1890, compiled from Lloyd's Register. 














P wii | Tonnages. be 
& + 7 F Registe oa E 
3 Name, Built by dimensions. \¢rocg nue Ez g 
tons 
1890 Jelunga ..| W. Denny and 410°5x48°2 5196 3364 — ingle 
Brothers x 30°5 
1891 Dilwara .. A. and I, Inglis 425°4x48°2 | 5441 3517) — a 
x 80°6 
1892 Agapanthus A.Stephenand 380°0x46°0 | 44€9 2366 1415 " 
Sons K 27°5 
1803, Southwark W. Denny and 480°0x57°2 8607 | 5642 1255 Twin 
brothers x 37°0 
1894 Kensington J. & G. Thom- 460 0 57°2 | 8669 5645 1456 “ 
son x 87°0 
1£95 Carixthia.. London and 445°0x49°0 | 5598 38623 =831 - 
Glasgow 8. B x 319 
and KE. Co. 
1896 Glaucus .. Scott and Co. 423°2x49°2 | 5573 3591 — idingle 
x28 3 
1897 Knight Er- C. Connell and 470°0x57°2 | 7464 4747 3304 “ 
rant hb x39 | 
1£98 Bengalia ..,A.St2phenand 485°0x57°0 | 7€90 | 4949 2470 » 
jons x $2°9 | 
1899 Maplemore. ©. Connell and 459°0x52°5 77.17 | 5014-2704 pa 
‘Oo. x3L°0 
18% Saxonia ..|J.&G. Thom 5£0°0x64°3 About About About Twin 
(building) | son, Limited “41°6 13,200, 8500 4500 


List of some of the Largest Cargo Vessels built each Year by Harland 
and Wolff since 1889, compiled from Lloyd’s Register. 











| ; Paes Tonnage. 
' . | Dimensions 
Year. Name. Screw. | (registered). omy 
188 | Ameer .. .-| Single | 400°6 x 45°2x 28°1 4,109 2682 
1830 | Georgian we el op (| 442°6X45°2x81°0 | 5,088 | 3818 
1891 Montezuma «- «| Twin | 480°0x47°0x22°4 | 6857 488 
ae: ne » | 470°0x53°1x23°9 | 6,583 | 4230 
| a. ee » | 500°0x60°0x88°0 | 8,301 | 5 
1895 Georgic wa. “des « » | 558°7 x 60°3x36 0 | 10,077 570 
1896 Pennsylvania .. .. i 560°0 x 62°0x41°0 | 12,891 . 7861 
1897 | Cymric.. .. .. .«. » | 585°5x64°3x37°9 | 12,552 8123 

550°C x 63°0x44°0 11,850 — 


1899 


WEE cc. a he we ” 





Particulars of Largest Turret Steamers built each Year by W. Dox- 
ford and Sons, Limited, Sunderland—All Single-screw Steamers, 














Tonnage. teas 

sas ee 

Year. Name. Dimensions. 2s 
Gross.| Net. | 6 = 

ft. ft. im. ft. in. tons. 


-| 280x38 0 x22 9 | 1970 | 1274 749 
.., 811x838 2)x24 1 | 2282 | 1888 778 
ee . 840x45 6 x26 0 | 3188 | 2025 | 883 
1895 | Oak Branch 340x45 6 x26 9 | 3258 | 2064 | 

1896 Selma.. .. .. .. .  340X45 6 x27 8 | 3480 | 2233 | 797 
1897 Clan Macdonald .. . 400x£0 24x80 6 | 4839 | 3112 | 1972 
1893 Noranmore.. - 420x50 25x32 6 | 5649 | 3677 | 2315 
1899 Clan Colquhoun -. 440x51 6 x32 0 | 5856 | 3760 2034 


1892 Turret ° 
1893 Turret Age 
1894 Royalist 


py 
oe 
& 





Particulars of some of the Largest Cargo Steamers built each Year 
by C. S. Swan and Hunter, Limited, Wallsend, 





Tonnage. | 


Year Name. Dimensions. 


ballast. 


Water 


Gross. Net. | 


| ft. ft. in. ft. in | tons 
400x47 0x81 6 4,753 | 3147 831 |Single 
425x538 0x34 0 6,237 | 4071 | 1310 | ,, 
480x49 0x82 10 5,652 | 3702 | 1073 
6,850 | 4485 | 1555 | ,, 
11] 470x56 0x8410| 7,817 | 4755 | | 

.| 470x56 0x84 10 7,295 | 4770 | 2592 | 











1891 Chancellor .. 
1892 | Toko Maru.. 
1894 | Astea .. 
1895 | Westmeath 
1896 | Milwaukee.. 
1897 | Monarch 


1898 | Ultonia "| 50057 4x87 0| 8,056 | 5211 | 2659 | Twin 
180) | Ivernia -. ..| 580x64 6X41 6 | 13,200 | $500 | 4550, 
(building) | about jabout | 





As a farther illustration, reference may be made to the develop- 
ment of the turret type of steamer, which in 1892 was represented 
by the Turret, a vessel of 3360 tons dead weight, and, in the 
present year, by the Clan Colquhoun, a vessel of 8400 tons dead 
weight, the increase in dimensions and tonnage having risen step 
by step ina similar manner to that expressed in the table. 

No, 3. Construction.—Many modifications have of late years been 
made in this respect. First and foremost is the substitution of 
mild steel for iron, At the present time it is the excepticn for iron 
to be used in any part of a ship’s construction, and substantially 
the whole of the vessels now building are of mild steel. The almost 
exclusive use of this high-class material has, in the aggregate, 
added enormously to the dead-weight carrying-power of the modern 
cargo vessel. There has been an increasing tendency of late years 
to avoid waste in the use of material in steel shipbuilding, and some 
of the more notable improvements that have been effected during 
the last ten years are, the overlapping and scarphing of shell 
plate butts, joggling at the landing edges of shell plating, decks, 
inner bottoms, and the plating of transverse water-tight bulkheads, 
a'so the flanging of internal work whenever practicable. Girder 





arisen and rapidly developed in the direction of building combined 
cargo and passenger vessels of the dimensions originally applied to 


frames have been very generally adopted in lieu of web and 


ordinary frames—being a simpler and more homogeneous form of 
construction, Hold beams have been dispensed with as far as 
possible, to give unbroken spaces for stowing large pieces of 
machinery, boilers, locomotives, tramcars, railway carriages, bridge 
work, &c.; and, to further facilitate stowage, ig ees, hollow 
pillars, pitched about 20ft., or even 35ft, centres, have been adopted 
in lieu of solid pillars on alternate frames, 

No, 4, Capacity.—As a matter of course, measurement and dead- 
weight capacity have increased with the increase in dimensions, 
especially when it is stated that, while it has grown in length, the 
cargo boat has developed in fulness, it having been found by 
experience that larger vessels of corresponding speed may be made 
fuller without impairing their efficiency. 

Vessels are now being built having a capacity for about 25,000 
tons of cargo at 40 cubic feet per ton, and a deadweight of about 
12,220 tons, whereas even as late as 1891 a steamer having a 
capacity for cargo of 8750 tons, and a deadweight of 6750 tons, was 
considered to be a large vessel. Of course, one of the objects every 
naval architect has before him in designing cargo vessels is to 
obtain large measurement and deadweight capacity with a small 
net register. This object will generally explain the reason for the 
variety of types of steamers and peculiarities of design. The 
present-day large types of steamers are frequently fitted with pens 
to carry 700 to 800 head of cattle. Vessels have also been con- 
structed with insulated holds sufficiently large to stow 80,000 to 
100,000 frozen sheep. 

The following list of the cargo discharged by the Milwaukes in 
London in September will give an idea of the enormous and varied 
cargoes carried by a modern steamer :— 


List of Cargo discharged in London, September, 1897, from the ss. 
Milwaukee, built by C. 8, Swan and Hunter, Limited. 
Dimensions of ship, 470 x 56ft. x 34ft. 9}in., with complete shelter deck. 

514 head of cattle. 200 bags of starch. 

132 horses, 189,200 bushels of corn. 
640 sheep. 20.025 boxes of cheese. 
18,412 bushels of oats, 399 cases of apples. 

1209 bales of hay. 11 cases of machinery. 
13,149 sacks of flour. 16,737 deal ends. 

51,629 pieces of deal. 5723 pieces of birch plank. 
16,328 boards. 134 radiators. 

4398 pieces of lumbc:r. 830 pails of lard. 

195 tierces of lard. 5730 bags of grape sugar. 

This is said to be the largest cargo discharged in London up to this 
time, September, 1897. In this condition the ship had 11,100 tons dead- 
=_ It is reported she was discharged in 66 hours actual working 

ime, 

No. 5. Cargo appliances.—This is an item deserving the fullest 
consideration, and the author specially hopes that information wil! 

given during the discussion on this point. It will be evident 
that unless a large vessel has a ready means of loading or dis- 
charging her cargo, she will be placed at a serious disadvantage 
when compared with smaller vessels having a quicker despatch. It 
is also evident that detention in port neutralises the advantages 
gained by * ry at sea, consequently cargo appliances have received 
a great deal of attention. Winches are made larger than formerly, 
and are frequently worked with steam of main boiler pressure. The 
diameters of barrels and winch ends have been increased for quick 
working. Chain runners are giving way to light flexible wire 
ropes, and a great increase has been made in the number and 
length of derricks. One derrick to each winch used to be the 
practice ; now as many as two are sometimes fitted, with the 
addition of cargo spans between the mast; and, in one instance 
known to the author, thirty-two derricks and ten winches were 
fitted to a steamer carrying 14,000 tons of measurement cargo. 
Derricks are also carried to lift 15 tons to 20 tons. Plenty of 
steam is a necessity. The number of hatches has been increased ; 
nine are now provided in the largest class of steamers. The 
length of the largest has reached about 40ft., but 26ft. to 30ft. by 
16ft. is usually found sufficient. The following may be quoted as 
an instance of rapid discharge under ordinary working conditions : 
—The Monarch arrived in Liverpool on the lst October, and left 
on the 9th, discharging a full cargo of 18,500 measurement tons, 
besides taking in about 1700 tons of coal. This vessel has nine 
hatchways, and is fitted with twelve winches and eighteen 
derricks, It appears to the author that the only limit to rapid 
despatch is the capacity of the sheds, and the facility with which 
cargo can be gathered or sorted and distributed. 

No. 6. Ballasting.—As vessels now so commonly leave the ports 
of the United Kingdom in ballast and bunkers only, it has been 
found necessary to increase the proportion of water ballast to give 
sufficient immersion for steaming. Consequently deep tanks have 
again been resorted to. These tanks are small, properly-ventilated 
holds available for cargo, or alternatively for water ballast. The 
largest class of vessels frequently have two of these, besides the 
double bottom and peaks. A common proportion of water ballast 
used to be about one-tenth of the et displacement ; it has now 
reached from one-sixth to one-fourth. It is, however, advisable 
to give attention to the disposition of deep tanks, with the object of 
reducing the stresses at sea when in ballast trim. 

No. 7. Economy of working.—The ease with which these large 
vessels are propelled, and the speed obtained with full models, are 
remarkable. Experience bas proved that to produce an 
economically-driven and steady cargo boat a good deal depends on 
the harmony of the lines, the proportion of bodies and the adjust- 
ment of power to the average speed required. These features 
have received more attention of late since competition has grown 
keener with the increase in tonnage. As an instance, that of the 
Monarch may be cited. This vessel has a block coefficient of 
0°810, and a deadweight of about 11,600 tons. During two of her 
recent voyages to Montreal and New Orleans—outwards in ballast 
and bunkers, and home fully laden—she steamed 11°35 knots on 
the average, with a consumption of 48°3 tons per day, and other 
large vessels built by my firm have made similar performances. 

On account of lightness of draught and other considerations. 
twin screws are becoming more common—a wise step, as shafts 
have been giving a good deal of trouble lately, and great loss of 
time and money has resulted. Twin-screw propulsion has, how- 
ever, the drawbacks of increasing the cost, reducing the cargo 
capacity, and the speed is probably somewhat diminished with the 
same power. Nothing is spared to make a first-class cargo vessel 
efficient in every respect. For safety, shafting of the highest 
character and the most efficient steering gears are provided ; and 
for economy bronze propellers, high-pressure steam, forced and 
11duced draughts have been resorted to. 

The accommodation for officers and crew has been much 
improved, both with regard to position and size of cabins, while a 
general air of comfort pervades them. Electric lighting has 
become quite general, and no doubt the efficient lighting of the 
holds and hatchways by this means has materially aided in the 
present rapid handling of cargo. The author has been compelled 
to pass over features of interest and instances of note, some of 
which it is hoped will be brought forward in the discussion which 
this important national subject deserves, and in conclusion he 
would point out that so great has been the advance in the develop- 
ment in cargo steamers that they are now able to make the longest 
es with profit, and successfully compete with sailing vessels 
in their most favoured routes, 


(For continuation of Conference see page 574.) 








Sir W. H. Preece, K.C.B.—We have very great pleasure in an- 
nouncing that among those on whom her Majesty has conferred birth- 
day honours Mr. Preece, the president of the Institution of Civil 
Engineers, has been included. In our impression for February 
17th, page 167, will be found a brief biographical notice of Sir 
W. H. Praece, written at the time he retired from his duties at 
the Post-office. No member of the profession has ever more 





thoroughly deserved the honour conferred on him by the Queen. 
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*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tow Enorneer, or containing 

‘ions, should be accompanied by the name and address of the writer, 
not necessarily a but as a proof of good faith. No notice 
whatever can be en of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J.J. 8.—The question was discussed ad nauseam some years ago. The 
general public settle for themselves what they will call things. The 
words ‘‘ motor cars” are satisfactory enough, and, whether they are or 
not, no discussion or argument will bring about a change now. 

G. A. (Kirkham).—Much has occurred during the last decade to modify 
the views entertained concerning sewage disposal. The sewage farm 
has been discredited by results. It is still useful under certain con- 
ditions, but these do not often obtain. No doubt the passages which 
you quote expressed the soundest views of the period, but we certainly 
rae’ not a them now, nor are they held any longer by those best 
nformed, 


INQUIRIES. 


ORLANS TRITURATEUR. 

Sir,—I should feel obliged if any reader could inform me where the 

following machine can be obtained :—‘* Andoze Orlans Triturateur.” for 

grinding. I understand from a friend it is a French patent, and was 
brought out twenty years ago. 

Newcastle-upon-Tyne. J. M. 








MEETINGS NEXT WEEK. 

InsTITUTE OF MaRiINE Enoinerrs.—Monday, June 12th, at 8 p.m. 
Paper to be discussed, ‘‘ A Comparison between the Performances of Two 
Steamships,” by Mr. J. D. McArthur, Member. 

Réwtorn Socirty.—Monday, June 12th, at 8 p.m., at 11, Chandos- 
street, Cavendish-square, London, W. Demonstration and description 
of Portable Réntgen Apparatus, for field and ward work. 








DEATH. 


On the 4th inst., at Wellesley House, Brighton, Janz, widow of the 
late Alderman JouN CHESTER Caaven, C.E., aged eighty-eight years. 
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DRASTIC LABOUR MEASURES IN GERMANY. 


Tue first of June marked an interesting and extremely 
important phase in the labour politics of Germany, for on 
that day was sent up to the Imperial Diet from the 
Federal Council the “ Bill for the Protection of the Con- 
ditions of Industrial Labour.” It had been found in 
Germany, as we have found in England, that the laws 
relating to the regulation of labour were by no means 


agitators who prey upon him. But, while we in England 
year by year seem to make no attempt to improve this 
state of affairs, Germany has now taken the bull by the 
horns, and has drafted a law which should go far to 
remedy this evil. One may almost say that the law has 
been made; for, in that its conception was due to the 
Emperor himself when he announ at Oeynhausen 
last August that such a law would be forthcoming, there 
can be but little question as to the Bill eventually passing 
through the Imperial Diet. 

The clause in the existing law which was found in- 
sufficient for the protection of the working man ran as 
follows :—‘‘ Whoever, by means of physical compulsion, 
threats, insults, or declaration of boycott, or induces or 
attempts to induce others to participate in such agree- 
ments (Par. 152 for the acquisition of more favourable 
conditions of remuneration or of labour, more especially 
by. means of strike), or to act in accordance with their 
terms, or whoever by the same methods induces or 
attempts to induce others to withdraw from such agree- 
ments, will be punished with imprisonment up to three 
months in so far as a heavier punishment is not provided 
by the common law.’ With the labour unions managed 
as they are managed to-day, it is obvious that the above 
clause leaves the door open to the working of all sorts of 
terrorism of which the labour leaders have not been 
slow to avail themselves. In fact, it has been found that, 
with the increasing Socialist element in the German 
unions, abuses of this clause have of late years been 
steadily and rapidly multiplying. The records show that 
convictions under this section of the Act have increased 
from 74 in 1892 to 254 in 1897. 

One of the weakest points in the above quoted clause lay 
in the fact that the unfortunate victim of terrorism had 
practically no legal means of redress. The first clause in 
the new Bill is of a drastic nature, as it raises the penal- 
ties for the offences referred to in the clause, to a 
year’s imprisonment, or under certain conditions, to a 
fine of £50. The new Act also embraces in its list of 
offenders who are subject to similar penalties, ‘“ all who, 
by the means defined, seek to instigate or promote a 
lock-out or strike, or to induce employers to dismiss or 
to accept the services of workmen, or to induce employers 
to refuse workmen, or to induce workmen to stop or to 
refuse work.” A minimum imprisonment of three 
months is the penalty for ‘‘those who make it their 
business to commit actions in the way above described.” 
Ordinary picketing is now to be illegal, and under this 
clause, threats, and the systematic surveillance of masters, 
men, factories, roads, streets, railway stations, canals, 
ports, and other places of traffic are considered to con- 
stitute picketing. Physical compulsion is declared to be 
the equivaient of “injury or the deprivation of instru- 
ments, materials, or produce of Jabour, or of articles of 
clothing ;’’ from which it is to be inferred that, as a crime, 
such actions will be regarded in the same light, and sub- 
ject to the same penalties, as are personal violence and 


proved to have caused the “‘ endangerment of the safety of 
the Empire, or of the Federal State, or the existence ofa 
common danger to human life and property,” that really 
severe penalties are to be inflicted. In such cases the 
instigators are to suffer a maximum penalty of five years’ 
imprisonment with hard labour, and the participators 
three years. Under the circumstances we are not sur- 
prised that the Socialists have nicknamed this Act ‘‘ The 
Hard Labour Bill,” and that the Vorwédrts, and other 
anarchist journals, are up in arms at its introduction. 

Some of the Socialist leaders maintaiu that the Bill 
will play into their hands, as it will afford an extremely 
good peg to hang an agitation on. But it is difficult to 
see the logic of this argument; for if it is to become law 
it will undoubtedly cut the ground from under their feet, 
and deal them a blow far harder than they have ever 
yet received; and unless they are prepared to back up 
their arguments with a revolution to secure their ends, 
one cannot imagine how a mere agitation can help them 
in any way. In the preamble to the Bill it is expressly 
laid down that its coming into force is not intended to 
prevent the coalition of either masters or men. Com- 
binations on either side for the purpose of influencing 
wages, conditions of labour, and even for the bringing 
about of strikes and lock-outs, will be perfectly legal in 
the future as in the past; but this sort of work must be 
carried out in a way which does not entail suffering to 
communities, or danger to the State. 

We are inclined to look on the Bill as an entirely just 
though a very severe measure, bearing in mind the con- 
ditions of labour and Socialism in Germany at the 
present day. To what extent it will be altered before it 
becomes law we cannot say, but it is highly probable 
that it will go through more or less in its present form, 
for the Emperor Wilhelm, in spite of his occasional 
rather headstrong methods, is usually logical and 
always persistent. He has had a great deal to do with 
this particular measure, and has set his heart on seeing 
the Bill through, and when his Imperial Majesty feels 
like that he usually manages to get his way in the long 
run in his own country. 

We in England should have an extremely valuable 
object lesson in labour politics in watching the practical 
working of this German Bill, and it is just as well from 
our point of view that a neighbouring country whose 
industrial conditions are somewhat similar to our own, 
should bear the brunt of what one can only look upon as 
an extremely dangerous if necessary experiment. 


CONSTRUCTIONAL FAILURES OF WATER-TUBE BOILERS. 


WarteEr-TUBE boilers are now, and always have been from 

the early days of the Propontis, liable to two characteristic 

constructional failures almost special to the type. One 
of these is distortion of the tubes. The other is corrosion, 
which may be general, or special in its place and mode 
of attack. The bending of tubes is a very interesting, 
important, and dangerous phenomenon, the cause of 
which has yet to be ascertained. There is, on the other 
hand, very little indeed to be learned as regards the 
cause of corrosion. The difficulty is to find a satisfac- 
tory remedy. On another page will be found a Board of 
Trade report on the water-tube boilers of the passenger- 

carrying steamship Orlando. The report, dry and 
official as it is, possesses much interest. Itis a plain 
statement of facts in the life of nearly if not quite all 
water-tube boilers, as set forth in a concrete example. 
That is to say, although the report refers to only a single 
case, its words would apply equally well to dozens of 
water-tube boilers. The special value of the report is 

that there is no gainsaying it, or setting it aside as the 
utterances of men with strong prejudices. On the con- 

trary, it is evident that Mr. Samson wishes the boiler 

well. Finally, he has to point out that, however willing 
sea-going engineers may be to accept the repeated break- 

ing down of water-tube boilers as inevitable, their 

equanimity is not to be commended as generally desirable, 

and may result in some very serious accident. It will be 

seen that the boilers of the Orlando suffered from dis- 

tortion of the tubes, and also from corrosion. Concern- 

ing the latter little need be said just now. The former 

claims much consideration. 

In the course of a series of articles which has recently 

appeared in our columns we showed that if boiler tubes 

were more than 25 diameters long they were liable to 

bend ; or, to put it in another way, if they were not more 

than 25 diameters long they would not bend. It is 

worth notice that not a single correspondent has 

ventured to contradict that statement. It is not too 

much to say that long water tubes are always liable to 

distortion. The difficulty is indeed to find boilers which 

have been any time in use and reasonably fired, which 

have not distorted tubes somewhere in them. Various 

causes have been assigned for this distortion; none of 

them meet all the difficulties of the question. Thus, it 

is useless to assert that the distortion is- brought about 

by heavy deposits of non-conducting material in the 

tube, when it is well known that tubes practically clean 

will also bend. Nor do we gain much by saying that 

the tubes are over-heated unless some method of pre- 

venting the over-heating can be suggested. Before ex- 

pressing any opinion, it is well to master all the facts 

which can be brought to bear on the problem pre- 

sented for solution. Now it is quite well known 

that a fire tube, no matter what its length, does 

not bend. Locomotive boiler tubes 2in. diameter 

and 14ft. long are common enough. Tubes 60 to 80 

diameters long remain quite straight after years of 

service. The attempt to use such proportions in any but 

vertical, or nearly vertical, water tubes has always 

hitherto ended in the bending of the tubes. Why should 

this difference exist? The first answer is thai the water 

tubes are much more violently heated than the fire tubes. 

But this statement made without qualification is not a 

satisfactory answer. We may take it that a good loco- 

motive boiler will produce 10 1b. of steam, or say 20 cubic 








theft. Butitis where the action of labour agitators has been 
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a water-tube boiler. Foot of surface for foot of surface 
the production of steam is about the same, and conse- 
quently the temperatures to which the tubes are submitted. 
Furthermore it seems probable that the temperature of 
the tube while clean will, after all, be little in excess of that 
of the water, and fire-tubes accumulate scale just as readily 
a3 water tubes. Apparently, then, the tubes in a water- 
tube generator are just as well offas those in a locomotive 
boiler. We believe, however, that it can be shown that 
this is not true, and that certain tubes in a water-tube 
boiler are very much worse off than any of those in a 
locomotive boiler. It must not be forgotten that while it 
is easy and convenient to speak of the evaporation per 
square foot of a boiler taken as a whole, in reality the 
rate of evaporation varies very much with the locality in 
every boiler. Thus the tube plates and first inch of 
length of the tub2 in a fire-tube boiler make more steam 
than any foot length of tube beyond this first inch ; and 
the first foot in a 10ft. tube will make more steam 
than the remaining 9:t. put together. Further, the 
fire-box surface is enormously efficient as compared 
with that of the tubes as a whole. Now, just as in a 
fire-tube boiler that portion of a tube furthest from 
the fire is least heated, so in the water-tube boiler 
those tubes furthest removed from the furnace are least 
heated. In order that the average evaporation may be 
101b. per square foot of all the tube surface, some of the 
tubes must do four or five times as much. The tubes 
nearest the grate play, in short, the same part as the 
fire-box sheets in a locomotive boiler; and we find that 
these are the tubes which bend and show signs of over- 
heating. Let us compare the position of a water tube 
and a fire tube. The former can only obtain water to 
keep it cool from one end; the latter is immersed in 
water all over. The former is exposed to an intense 
heat throughout its entire length; the latter is highly 
heated only for a short distance at one end; that is to 
say, the length of tube which may be overheated bears 
but a small proportion to the length of the whole 
tube, and will not bend. It is notorious, in fact, 
that if overheating of a tube does take place, 
it is quite close to the tube plate, and the Admiralty 
ferrule, a few inches long, suffices to protect it from any 
such calamity. The water tube is not only exposed 
through its whole length to a strong heat, but is, as we 
have just said, dependent for its existence intact on the 
supply of water through one end, and however “ solid” 
this may be at the point of entrance, as it passes on 
through the tube it becomes more and more mixed with 
steam, and more and more broken up into froth or 
‘‘suds.’’ We do not think we exceed the mark when we say 
that a 2in. tube, 10ft. long and nearest the grate, may pro- 
duce as much as 50 or 60 cubic feet of steam per hour. It 
will be seen thatif this discharge is hampered in any way 
a kind of regurgitation may take place. The steam will 
blow all the water out of the tube at both ends, and the 
tube for the moment will be dry. We repeat here what 
we have often asserted, that the circulation of water in 
all boilers is a very feeble affair, easily upset, and this is 
peculiarily true of all boilers with long tubes only 
moderately inclined. It requires no stupendous effort 
of the intellect to see that our 10ft. tube must be 
very much worse off than a tube half the length, because 
the volume of steam to be discharged from the latter is 
reduced one half. It is also evident that if we so 
arranged matters that only the lower 5ft. length of the 
10ft. tube was placed in the furnace, yet then the steam 
generated might very well blow all the water out of the 
upper end of the tube, and this is one great objection to 
the Belleville type, the upper storeys of tubes in which 
are quite at the mercy of the lower storeys. So far, then, 
from any surprise being felt that long water tubes should 
become overheated, we should feel surprise if they did 
not. 
So far as the boiler as a whole is concerned, the remedy 
lies first in using only short tubes, as we have already 
pointed out, at all events for the lower tiers of tubes; 
or, what comes to the same thing, tubes of much larger 
diameter than those put in higher up. If the products 
of combustion are properly distributed, it matters little 
what the proportions of the upper tubes may be, they 
cannot well be over-heated. If we use 2in. tubes 10ft. 
long, then the two bottom rows ought not to be less 
than 5in. in diameter. But great care must be taken 
that the rush of steam and water through them shall not 
be hampered in any way. When boilers with internal 
feeding tubes—Niclausse type—are used an advantage 
would probably be gained by stopping the lower ends of 
the internal feeding pipes, and perforating them at both 
sides throughout their whole length. In this way there 
would be continuous delivery of fresh water to the whole 
length of the outer or generating tube, and it would not 
— to rely on a supply coming wholly from the lower 
end. 

Finally, we would point out that rapidly accumulating 
experience goes to show that it is vain to hope to make a 
successful boiler with long, small water-tubes, unless 
some system of forced circulation of the water is adopted. 
Boilers with almost vertical straight tubes of the Yarrow 
type, or boilers which already have bent tubes of the 
Thornycroft, Moser, or Normand type, will give satis- 
factory results with moderate care. But no straight tube 
boiler with the tubes slightly inclined can be made, 
the tubes of which will not be liable to distortion, 
unless the diameter of the tubes is adequate. That, 
at least, is the lesson that has been uniformly taught 
up to the present. Of course it is always possible that a 
way of surmounting the difficulty will be discovered, but 
we can only speak now of the tale told by experience. 
Anything, of course, is possible when firing is moderate, 
but we are dealing with marine boilers in which the 
firing cannot be moderate. Even in these we believe 
that straight tubes of any length can be used, always 
provided that the diameter is sufficient, and that proper 
care is taken to provide for the free escape of the steam. 
The lack of such provision is a paramount defect in 
nearly all the inclined tube boilers with which we are 


acquainted. The Yarrow and Thornycroft types are 
absolutely dependent for their success on the freedom of 
discharge which they provide. When steam has to find 
its way up through some 8ft. or 10ft. of more or less 
tortuous and contracted passages filled with broken 
water, it is not remarkable that it should sometimes turn 
back and try to get out at the other end of the tube. It 
is this want of free delivery for the lower tubes that is 
the plague of the horizontal water-tube boiler. Modern 
inventors might do worse than take a leaf out of Dr. 
Alban’s book, and at all events try to provide a distinct 
delivery for the lower tubes. 


ENGLISH CYCLES AND FOREIGN RIVALS, 


Tue formation of an American bicycle trust, which 
‘will make a very strong effort to control the foreign 
markets,” brings to the front again a question that came 
in for a good deal of discussion about two years ago. It 
may be remembered that in the spring of 1897, when 
the English cycle trade was in a condition of very 
unusual prosperity, and when the estimable Mr. Hooley 
was taking advantage of this boom to promote com- 
panies with absurdly high capitalisations, there came a 
very sudden irruption of American machines on to our 
market. They included low grade and high grade, and 
though the former class was nothing to boast of as to 
quality, it reached a standard equal to some English 
machines which were being quoted at considerably higher 
prices. We have not heard much of them for over a 
twelvemonth now, and, as a fact, the importation of 
American cycles has fallen off very materially, while a 
respectable proportion of those actually brought into the 
country has been sent away to other markets because 
of an inability to dispose of them here. The explanation 
is found partly in the prejudice of the English people as 
a whole for English cycles, and partly in the over-supply 
of machines of one sort and another on the home market. 
It will not be forgotten that last year, so far from justify- 
ing the forecasts of those who assured us that we should 
see activity compared with which that of 1897 was to be 
a poor thing, the sales of cycles were remarkably small, 
and in spite of lower prices induced by the presence of 
American machines, they continued very small down to 
the end of the season. Possibly disgust with the 
rascalities of promoters, and their outcome, may have 
had something to do with the matter; but what- 
ever the reason the fact remains; and while our own 
exports fell away, the Americans, who had sent large 
consignments over here in the spring in anticipation of 
lively business, were compelled eventually to take them 
up again and ship them to the Continent, where the un- 
initiated are probably buying them as 1899 models. This 
current year has seen some improvement in the demand 
on the part of English users, and though we are dubious 
as to the literal truthfulness of those reports which told 
us about all the works in Coventry and elsewhere being 
engaged day and night, we are quite willing to allow that 
the trade has of late enjoyed a rather decent period of 
briskness, and we offer it our congratulations. Conditions 
are more favourable this year, for, frightened by their 
experience of last year, the American makers have left 
our market pretty much alone, and have devoted still 
more of their energies to the congenial task of killing our 
foreign trade. 

It is desirable to give a few figures here to show the 
present condition of our export trade in cycles. The 
importance of this branch will be readily appraised by 
every man who chooses to reflect for a moment upon the 
limited scope for home sales, and the necessity for main- 
taining a good outlet abroad, if the existing plants are 
to be kept properly engaged. The estimates that used 
to be made of the inevitable increase of consumption on 
the seemingly liberal basis of one in five hundred, or one 
in a thousand of the population, were very convincing to 
contemplate a priori ; but they have proved to be utterly 
fallacious and untrustworthy. The people decline to 
purchase cycles as freely as manufacturers wished, and 
that is the end of it. Less than six months’ activity in 
a year will suffice to keep the home trade well supplied ; 
what progress are we making in other markets in order 
that the trade may enjoy a continuously steady year ? 
The value of our cycle exports in 1898 was £954,014, 
compared with £1,430,320 in 1897, and £1,855,604 in 
1896—meaning that in two years the total has diminished 
by close upon 50 per cent. But perhaps this year to 
date has seen some recovery? Nothing of the sort. 
The Board of Trade returns give the value for the four 
months to April 30th as £248,554, against £391,855 for 
the same period of last year, and £600,986 in 1897. We 
will not speculate, however, upon further prospects of a 
decline ; the situation to date is bad enough to contem- 
plate. The consoling feature, for what it may be worth, 
is that our imports of foreignan—meaning American—cycles 
are now very much smaller than they were last year. 
Whereas for 1897 the aggregate was £527,413, and for 
1898 £612,644, that for the four months to April was 
£148,799 against £253,150 to April of last year, and 
£246,160 to April of the year before. At the present 
rate, the figures for 1899 should not exceed £450,000, and 
allowing for re-exports about £150,000, the net consump- 
tion to, and the. stocks at, the end of 1899 will not 
more ‘than £300,000. America is practically our only 
rival in cycles in markets outside the United Kingdom, 
and America has done what the official figures show that 
our manufacturers have not done—she has “‘ hustled” for 
orders outside her own boundaries, and in this way has 
provided work for her constantly growing plants. Allow- 
ances must be made for the fall in values when estimating 
the measure of our decline in foreign shipments; but 
the same thing must be done in the case of exports from 
the United States, it being impracticable to give quantities 
of all cycles and all accessories. Some figures just pub- 
lished by the Treasury Bureau of Statistics show that 
the largest single buyer of American cycles in the fiscal 
year ended June 30th last was the United Kingdom, which 





took 1,852,166 dols. worth. Germany’s purchases amounted 





to 1,724,404 dols.; Canada came third with 611 
dols.; while France was next with 482,682 dols.; Brit 
Australasia followed with 309,906 dols.; the Netherlarit 
251,918 dols.; Denmark, 228,370 dols.; South Africa 148 “ 
dols.; British East Indies, 90,888 dols.; Japan 88 One 
dols.; China, 27,449 dols; Dutch East Indies, 13,368 
dols.; and Africa, 11,647 dols. To Japan the 'prese t 
year’s exports promise to be nearly 50 per cent. in poesia 
of those of last year; to Argentina they have more than 
doubled ; and to the British East Indies the increas” 
more than 150 per cent. Shipments to the United 
Kingdom have fallen off owing to the causes indicated 
Germany also has taken less, but to France and most 
other European countries, increases running in some 
instances to 100 per cent. are recorded to the end of 
April. Says the report before us :—‘ American wheels 
are now being ridden in all parts of the world. In the 
wilds of Mexico and Central America, under the blazin, 
skies of Cuba, Porto Rico, and other West Indian islands 
across the pampas of Argentine, Brazil, and other South 
American States; amid the densely-populated areas of 
China, British East Indies, and Japan, and in the jungles 
of Africa, the American wheel is making its way. Even 
in the great manufacturing countries of Europe, where 
workshops and skilled workmen abound, millions of 
dollars’ worth of American bicycles are sold each year 
During the four fiscal years 1896, 1897, 1898, and is99. 
the exportations of American bicycles amount in round 
figures to 20,000,000 dols.” There is a suggestion cf 
spread-eagleism about this, but, substantially, it is true. 
and the most significant feature about it all is that five 
years ago scarcely a single American cycle went outside 
the country of its origin. 

We have already stated that one of the great purposes 
of the new cycle trust will be to foster this export side of 
its trade. On American ground the whole concern seems 
to be safeenough. It comprises a large percentage of the 
whole industry; it has bought up or in other ways 
eliminated the small man who stood in the way of its 
successful formation for so long a time, and from what 
we hear, it has the home market pretty much in its own 
hands to play with as it chooses. Not unnaturally 
American wheelmen are opposed to it, because they 
recognise that the level of prices will be raised. But the 
game of higher prices cannot be played in other markets, 
where American machines have to compete with English 
and in a smaller degree with German, and where pre. 
sumably sy 4 are making their way by virtue of equal 
quality and lower prices or of better quality and equal 
prices. It is obvious that, in these circumstances, 
Americans cannot afford to dictate prices. It is possible, 
on the other hand, that they may find it practicable to 
lower quotations further, and be content to make up the 
average of profits partly by raising quotations to Ameri- 
can consumers and partly by economies of management. 
There is no valid reason that we have been able to dis. 
cover why our American rivals should oust us. Most 
English cycle companies are over capitalised, and that is 
a serious obstacle, since it necessitates the making of 
bigger profits than conditions warrant. But, on the other 
hand, failing reconstruction, it seems obviously better to 
make up for a smaller range of profits by sending out. 
more machines, and to sell more machines it is only 
necessary, we take it, to display a little more energy. 


664 
vor 





THE POSITION OF COPPER. 


Consumers of copper will be interested to learn that visible 
supplies of the metal are now larger than they have been at 
any. time since the end of 1897, the total reported on the 
31st ult. by Messrs. Henry R. Merton and UCo., Limited, 
being 30,156 tons, compared with 26,529 tons a month earlier 
and 27,789 tons a year earlier. But notwithstanding that there 
is an improvement on the twelvemonths of nearly 2400 tons, 
the price remains abnormally high—£75, or almost £25 
per ton higher than at the end of May, 1898. The explanation 
is found, of course, in the machinations of the supporters of 
the Amalgamated Copper Company, but it looks very much 
as though the beginning of the end of high quotations has 
come. The statistical position is now so strong that it 
can scarcely pay Mr. Rockefeller and his friends to keep up 
values much longer, even if they possess the power to do 
so, which we gravely doubt. These estimable philanthropists 
have apparently made enough out of copper, and in spite of 
noisy protestations, they are quietly and steadily getting rid 
of their holdings in the Sntipaneted Company and leaving 
the concern to the smaller fry. The shares of this company 
fell five points in one day last week on Wall-street, as a 
result of the withdrawal of support nf the Standard Oil 
interests; and though it may conceivably pay those same 
interests to see quotations of the stock go lower—that is, if 
they are prepared to take up stock at lower levels and play 
with it further—the odds are so much against any further 
success, that we prefer to believe they are clearing out 
preparatory to turning their attention to some other 
field in which their peculiar abilities may find full 
scope. If these men would still maintain their hold 
upon the copper market, they must buy up supplies, and 
these are increasing at such a rate outside the United 
States, that we really fail to see what inducement they 
can have to do so after netting such handsome profits out 
of the metal and out of the company to which they lent their 
support. With all their wealth, they could not afford to go 
on buying up stocks, and, being long-headed business men, 
they must foresee the great slump that is near at hand. The 
conditions are all.against them, and now that they have 
made a fair start, these. conditions will become more 
and more powerful every.month. The deliveries of copper in 
May were only 16,074 tons, against 18,073 tons in April, and 
an average of close upon..20,000 tons in normal times, thus 
showing that users are buying as little as they possibly can of 
the metal. The supplies last month reached 19,701 tons, 
compared with 16,105 tons in the previous month, and were 
about 1000 tons above the normal, notwithstanding ex- 
ceptionally poor receipts from America. From that source 
we obtained no more than 6625 tons, which is 4500 tons under 
the average, and the reason is to be found presumably in the 
endeavour of the Yankee speculators to keep quotations up 
by keeping the visible supply down. From Chili last month 
the imports were 3200; tons against 2050 tons in April. 
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‘ is waking up to the situation, if only slowly. 
Anstalia ai iebted ae 4 miscellaneous sources for aid in 
- miising the efforts of the Americans, these sources con- 
ee 6223 tons to May supplies, compared with only 1165 
tribut! ‘April. The increase from one source and another is 
a hinted, to become more marked with every succes- 
likely, eth and while all working mines outside the combi- 
sive m are producing to their utmost capacity, new properties 
ny oe exploited—last month saw the flotation of five 
peo + mining companies in London—and stocks are being 
pe rged by the conversion into standard — of furnace 
psi el and old copper, the supply of which is said to be 
matérally large. Couple with all this the fact that the 
pomaeonr output has fallen away so heavily as to account in 
a eal for the reduction of 3855 tons in the production of 
po American reporting mines in April, and it will be obvious 
‘aah the break must come soon. 


ELECTRIC TRAMWAYS IN WEST LONDON, 


Arrer negotiations, extending over several months, the 
London United Tramways Company has been successful in 
obtaining an important concession from the London County 
Council in regard to the company’s three terminal lines 
which are situated within the metropolitan administrative 
area. It may be remembered that in Se tember of last year 
the company applied for consent to application being made 
to the Board of Trade for power to adopt the overhead trolley 
system of electric traction on the lines in Uxbridge-road 
between the Askew Arms public house and the railway 
station, from the Uxbridge-road Station vid Goldhawk-road 
to Young’s Corner, and from Young’s Corner vid King-street 
to the Hammersmith Broadway. With a view to facilitate 
an arrangement being arrived at, the company offered to 
hand over free to the County Council, should the latter desire 
to purchase the undertaking at the expiration of the 
statutory period after July in 1909, the whole property in the 
feeders or mains laid in the streets, together with the 
standards and overhead wires, thus leaving the question of 
the purchase of the tramways under the general Act abso- 
lutely unprejudiced. The company further expressed its 
willingness to remove the standards and electrical equipment 
at any time on receiving a year’s notice to do so, and to 
adopt any other method of traction which future practice 
might show to be superior to and more efficient than the 
overhead trolley system. This generous proposal was, how- 
ever, not entertained by the County Council, which intimated 
that the company, if it thought fit so todo, could apply to 
the Board of Trade for sanction to introduce the overhead 
trolley system on only one of the three terminal lines, on 
condition that an underground system was adopted on the 
other two sections. It was exceedingly improbable that the 
company would accept this insignificant concession, and sub- 
sequent events tend to confirm this view of the question. 
At any rate, the company recently asked for a modifica- 
tion of the conditions, and in support of the request stated 
that it had, at the solicitation of the Hammersmith Vestry, 
just completed the relaying of the Goldhawk-road tramways 
asa double line, which is equipped, with the exception of 
the electrical conductors, for working on the overhead trolley 
system. The company has now obtained from the County 
Council, not all that it desired, but permission to adopt the 
overhead trolley on two of the lines already mentioned, pro- 
vided that an underground system of electric traction is 
introduced on the line from Young’s Corner vid King-street 
to Hammersmith Broadway. This important concession has 
been accepted by the company, and it is understood that 
should the County Council, when the proper time arrives, 
decide to purchase those portions of the company’s tramways 
situated within the county of London, the Council shall pay 
the “then value” of the tramway equipped according to the 
underground system. The decision of the County Council in 
this respect, which opens up the prospect of the trolley 
system and an underground system being in operation in 
London at an early date, has doubtless largely been influenced 
by the determination to promote a Bill in the next parlia- 
mentary session to confer upon the Council itself powers to 
equip any of its tramways according to the trolley, the con- 
duit, or the surface-contact system of electric traction. 


AUTOMATIC COUPLERS. 


Ir will be remembered that at the time Mr. Ritchie’s Bill, 
intended among other things to make the use of automatic 
railway couplings compulsory, was withdrawn, in deference 
to the powerful opposition urged in the House of Commons, 
it was announced that a Commission would be appointed to 
investigate the whole question of accidents to railway servants. 
There was some little doubt.as to what form the Commission 
would take. It is now known that it will be a Royal Com- 
mission, and on Friday her Majesty issued the Commissions. 
The chairman is Lord James of Hereford, and the other 
members are Viscount Hampden, the Hon. Ailwyn Edward 
Fellowes, Sir George Ernest Paget, Sir John Wolfe-Barry, 
Sir Guilford Lindsey Molesworth, Sir Alfred Hickman, 
Sir Charles Scotter, Major General Charles*Scrope Hutchin- 
son, Mr. Henry Hardinge Samuel Cunynghame, Mr. William 
Mitchell Acworth, Dr. Archibald Campbell Elliott, Mr. John 
Edward Ellis, Mr. Charles Fenwick, and Mr. Walter Hudson. 
It will be the duty of the Commissioners to “ inquire into the 
causes of the accidents, fatal and non-fatal, to servants of 
railway companies and of truck owners, and to report on the 
possibility of adopting means to reduce the number of 
such accidents, having regard to the working of railways, the 
rules and regulations made, and the safety appliances used 
by railway companies.” Any five or more of the Com- 
missioners will form a quorum, and the secretary is Mr. 
Alfred Herbert Siicien, Weaslotee-oh dear. It is noteworthy 
and regrettable that this list does not include the name of any 
railway official practically acquainted with the mar- 
shalling of trains or the conduct of railway traffic. Sir 
Charles Scotter scarcely comes under this’ category. 
It will, of course, be urged that the duty of the Com- 
mission will be to take evidence, and that it will call men 
competent to express useful opinions; but it must not be for- 
gotten that the use made of a witness depends very much on 
the way in which he is examined, and that the aid of a 
thoroughly competent traffic manager would have been in- 
valuable to his brother Commissioners. Again, it is by no 
means certain that in the preparation of the report due value 
can be assigned to conflicting statements; the interests at 
stake are enormous, concerning, as they do, not only every 
railway company in the kingdom, but a small army of colliery 
owners, and the proprietors of ironworks, mills, and factories, 
all over the country. There is some reason to think that the 
Whole affair is political, a fact which, if true, is to be 
Tegretted, politics in trade seldom working to the material 
advantage or good of the nation. 





THE FRENCH ARMOURED CRUISER JEANNE 
D’ARC. 


Tue commerce destroyer Jeanne d’Arc, launched on Thurs- 
day last, June 8th, is in some ways the most important 
vessel ever constructed for the French navy. This importance 
is not confined to the ship herself; it represents a new motif, 
and a motif specially considered in connection with this 
country. At the time that she was laid down the references 
in some French newspapers to Joan of Arc, and the igno- 
minious defeats that the Maid of Orleans inflicted upon the 
English, were not called forth merely by the name. Jeanne 
d’Are is no new name in the French Navy List. What a 
good many sanguine Frenchmen look for, or did look for, 
was that the Jeanne d’Arc would form a type of vessel before 
which perfide Albion would have to go down, In other 
words, the Jeanne d’Arc is the pioneer of a type intended not 
merely to be able to destroy our commerce—which a Guichen 
or Chateau-Renault could do equally well—but to be able to 
chase from the seas our Powerfuls and Diadems. Too swift 
to be caught by battleships, the dream embodied in the 
Jeanne d’Arc seemed sufficiently real and possible to our 
Admiralty to lead to the laying down of a good many Cressys 
and ‘mighty cruisers.” Certainly, on paper, the Jeanne 
d’Arc looks infinitely better all round than our Powerfuls 
and Diadems. 

The following are the “fighting qualities” of the three 
types. Many of our readers must by now be familiar with 
the ** War Game” notations of guns and armour, which we 
have before now utilised for rapid comparisons. We introduce 
them here :— 








| Terrible. Jeanne d’ Arc. Diadem. 
Tonnage .. 14,200 11,270 11,000 
Complement a 894 | 626 2 67 
Gees Tae a0 ..|two 9°2in. (B) {| — on fF nil 
| 7*6in. (C 
ae us ue os twelve 6in.(D) } /fo’rte’n 5°5in.(D) { sixteen 6in.(D) 
{ sixteen Sin. } | | \ twelve 3in. (F) 

Q.F.3° .. .. (twelve 8 po’nd’rs 163pdrs, 81pdr.| twelve 3 pdrs. 
Armour : | 

On 1° guns 6in. (C) 6'n. (C) _ 

On2°guns .. .. 6in. (c) éin. (C) 4hin. (cd) 

Water-line — = nil 6in. (c) nil 

Lowerdeck .. ..| nil | Sin. (3) nil 
Slopes of armour deck 

in inches, 6in. equiv-, 

lent to a protection 

ai aire =aa | Sin. (¢) =} 
Protection to vitals .., =aa } =aa =b 
Horse-power (max ).. 25,000 |28,500(estimat'd)| 18,000 
Speed (max.), knots.. 22 28 (estimated) 20°8 
ee ee eee 2 | 2 
Coal(normal), tons .. 1500 1400+ petroleum 1000 
Bunker capacity, tons 3.00 \£000-+ petroleum 2000 


Now from this it is evident that the armoured water-line 
and extra speed are the Jeanne d’Arcs pros, while the lack of 
3in. guns makes her armament comparatively inferior. 
Before, however, proceeding to carry the comparison further, 
we will give further details of the French cruiser. 

Her water-line belt is complete. Probably it will, like 
French belts generally, be completely under water; indeed, 
by design it is practically that. Above it, however, the lower 
deck is protected by 3in. armour'of a resisting value equiva- 
lent to the coal bunkers on the Powerful’s lower deck. Pro- 
bably there are bunkers behind that might be full, but as the 
ship will carry only 1400 tons normally, while the Powerful 
normally stows nearer 3000 than her nominal 2000, the 
Powerful has a superior coal protection. Now the 3in. 
armour of the Jeanne d’Arc is not thick enough to keep out 
our 6in. Lyddite shell, consequently, save for hits at a wide 
angle, is of little more utility than the unarmoured side of 
the Powerful, and trusting, as this ship does, to her coal 
bunkers, it is not impossible that her water-line will prove 
in practice quite as safe as the Jeanne d’Arc’s. 

The protective deck of the Powerful being thicker, it will 
be noted that her vitals are as safe as those of the Jeanne 
d’Arc. So, so far as the Jeanne d’Arc is concerned, are those 
of the Diadem; the 8in. guns could never penetrate the 
Diadem’s deck, except possibly at the muzzle. The weak 
point in the Diadem and Powerful, the ability of 3in. guns 
to destroy their water-lines, the Jeanne d’Arc is not pro- 
vided to cope with. The entire bow of the Jeanne d’Arc is 
covered with 3in. armour, some protection to the base of the 
forward 7-6in., but again too thin to keep out shell, except at 
very long range and at an acute angle. She would have to 
fight at long range to avail herself of it, and then the abso- 
lutely unprotected bases of her 6in. guns would give trouble. 
The Powerful has casemates or bunkers under her 6in. 
pieces, and being a heavier ship with less armour to carry, 
she is presumably of stouter construction to withstand shell 
under the guns. 

As originally designed it was intended to give the Jeanne 
d’Arc eight instead of fourteen 5-5in. guns (138 mm ) and 
twelve 3-9in. guns. These twelve would have been carried 
where the six upper deck 5-5in. pieces now are, that is to say, 
eight in caves about the forward group of funnels, and four 
aft in gun-houses of a kind. It was concluded that these 
3-9in. pieces would be of little use, so every other one was 
knocked out, and 5-5in. guns substituted. This had the 
additional advantage of simplifying the armament, an im- 
portant thing, seeing that how to supply the guns has been a 
tremendous problem, even with the simpler armament. 

The fact is that the 23 knots of the Jeanned’Arc have to be 
paid for, and paid for heavily. The wholeof the ship between 
the masts is occupied with engines and boilers. The French 
take some pride to themselves over the ingenious way in 
which, despite the huge space taken by the engines, they 
have been able to work in magazines below them, and run 
the ammunition hoists up through boiler-room and 
machinery, It is a triumph—of a sort; but though ammu- 
nition hoists passing close to furnaces, and kept at a tem- 
perature of 40 deg. or 50 deg. by means of refrigerators inside 
them may be exceedingly ingenious, and may work all right, 
their existence is not likely to assist the engine-room depart- 
ment in maintaining that coolness of temperament which will 
be necessary to ensure the 23 knots. 

Taking her all in all, the Jeanne d’Arc is an ingenious 
vessel—too ingenious. Despite all that has been written by 
partially-informed critics, we feel certain that in war time 
she would be no match for the Powerful; and in action with 
the splendidly simple Diadem would by no means be a 
certain winner. Personally we should feel happier in the 
Diadem. In energy of fire, on paper, the Jeanne d’Arc has, 
we know, a better broadside, while her end-on fire, again 
mightily ingenious, is ten 5:5in. and one 7°6in., against six 
6in., on paper...On the beam or quarter’ there are positions 
in which she could bring four, or even six, 5°5in. guns and 
one 7°6in. against the Diadem’s three, or, say, four 6in. 
But the difficulties of securing such a position, and the still 





greater one of maintaining it, practically put it out of court. 
Her armoured area throws that of the Diadem into complete 
insignificance. But, as we have shown, the value of her 
armour is very slight, and it stands to reason that on the 
same displacement of the Diadem, a cruiser cannot have all 
this armour and extra horse-power without heavy sacrifices 
elsewhere. Battles are fought at sea, not on paper. 

We would not go quite so far as to characterise the Jeanne 
d’Arc asa “fraud,” but she is not far from it, and certainly 
will never sweep our cruisers from the sea. We have pur- 
posely compared her to the Powerful and Diadem rather 
than the new cruisers, because those are the ships she was 
designed to compete with. As to our new cruisers, the 
Cressys and Drakes, there is no comparison possible. These 
are practically Powerfuls with sides armoured better than 
those of the Jeanne d’Arc, and—important point—with the 
bases of the gun positions unassailable by shell. As to speed, 
the Jeanne d’Arc’s 23 knots means nothing as yet. No 
“‘maximuin speed ” could be kept up at sea, if even it could 
be reached. The question is, what is the highest constant 
speed she will be capable of, and for how many hours? 
Modern French battleships are swifter than those we have in 
commission, but their coal will not allow of more than a 
comparatively few hours’ steaming at it; hence much of its 
value is lost. Carrying liquid fuel in addition to her 
1400 tons of coal, the Jeanne d’Arc may be better off than 
many ships in this respect, but this question cannot be pro- 
fitably discussed till she has been on trials; and we are 
not sufficiently acquainted with her lines to know whether, 
like British cruisers, she can fill her bunkers to the 
maximum capacity and yet lose next to no speed in 
consequence, 

To return to the discussion of the Jeanne d’Arc’s details. 
She is 477ft. long, 633ft. broad, and will draw 264ft. of water. 
The engines will be three sets of vertical triple-expansion, 
each set actuating a screw. Steam will be supplied by 
forty eight Du Temple boilers, as at present decided, but 
possibly some other boiler may be substituted ; there is very 
strong agitation in France in favour of the Niclausse, 

The form of funnels, or, rather, forms adopted for the 
Jeanne d’Arc, is worthy of remark. The casing of the after 
group is to be kept low “ in order to assist stability.’ Here, 
again, isan exhibition of ingenuity that, had the ship been 
one of ours, we should not regard the need of—if it is a 
case of necessity or anything approaching necessity—with 
particularly pleasant feelings. There seems too much 
“‘ wonderful balancing feat” about it! 

The Jeanne d’Arc, in fine, is likely to prove a Great 
Eastern—more wonderful than useful, 








THE ROYAL INSTITUTION. 


THERE is probably no institution in the world that has 
done so much to foster and further science and scientific 
research as the Royal Institution. Only the Royal Society can 
show a longer list of celebrated names, and even it is not 
associated with a greater quantity of brilliant research. The 
celebration of its centenary is, therefore, of peculiar interest. 
Coming as it does almost at the close of a century remarkable 
for its scientific progress, for the expansion of useful knowledge, 
for the increase of humanity, and for the dawning of a better 
understanding between all nations, and of a warmer friendship 
between the two great English-speaking races, it is very 
fitting that the hundredth birthday of an institution that 
owes its inception to an American who was at once a great 
scientist and great philanthropist, should be marked with dis- 
tinction. No better way, and no way more significant of the 
large-heartedness of modern science could have been chosen 
than the granting of diplomas to brilliant continental and 
American workers, and may we add that no person more 
likely to reflect honour on both givers and receivers could have 
been found than the Prince of Wales. 

In celebration of the centenary there was given on Monday 
night a banquet at which the Prince presided, and on 
Tuesday Lord Rayleigh delivered a lecture on the work 
of Dr. Thomas Young, one of the earliest professors of the 
Institution, and one whose name is associated with many bold 
theories and much able practice and exposition, Afterwards 
the Prince of Wales presented the diplomas, to which we have 
already referred. We cannot forbear quoting a remark of 
Sir J. Crichton-Browne in this connection: ‘Our com- 
memoration,” he said, “ accentuates the universal brotherhocd 
of science, and may therefore do something to promote the 
concord of nations.” On Wednesday Prof. Dewar delivered 
a lecture on the liquefaction of gases, and showed for the 
first time in public liquid hydrogen. 








LorD BraSSEY ON THE EMPIRE —Lord Brassey, the Governor, 
delivered an address to the Chamber of Commerce, at Melbourne, 
on May 3ist, on the Navy estimates for the present year, and com- 
paring the material and financial resources of Great Britain and 
other nations. In concluding his address, Lord Brassey said: ‘‘ I 
would wish to leave engraven on your minds unshaken confidence 
in the united strength of Great Britain and her loyal Colonies. 
Difficulties and dangers must surround an Empire on which the 
sun never sets, but while the beat of land’s morning drum 
rolls round the world, let us make it a symbol to all nations, not 
only of the deeds of valour by which the Empire has been built 
up, but of the large, liberal, and —eate policy which marks 
ourrule. The friendly adjustments which, by the statesmanship 
of Lord Salisbury, have recently been made with Russia and France 
are a happy augury of the future. If it is indeed our destiny to 
hold the vast territories beneath our sway in the fairest, most fruit- 
ful, and most fertile zones, let us give a hearty welcome to all 
comers and equaiity of opportunity to trade under the flags of all 
nations, It is inevitable that dominions so vast as those of Great 
Britain should excite jealous feelings, but if our rule be generous 
and enlightened we shall do much to remove the envy which pro- 
sperity creates. We should aim at even more, and should seek, 
by freely sharing our advantages, to cause our Empire to be re- 
— not as an encroachment, but as a blessing to mankind. 

or let us despair of the coming of a better day when the differ- 
ences between nations will be settled by peaceful means. When 
the Alabama claims were submitted to an international tribunal 
of jurists at Geneva, there were some who said we were making a 
mean surrender. They greatly erred. Our magnanimous and 
lofty conduct brought us a priceless reward in the friendship of the 
American people. A meeting of representatives of the — 
Powers is now being held at the Hague, at the instance of the Tzar, 
to discuss a proposal for international arbitration and disarmament, 
It required something more than statecraft. It required more 
courage in no mean degree to face all the consequences issuing 
from that admirable rescript to the considcraticn and criticism of 
the civilised world. It must be the earnest wish of British states- 
men.of every shade of opinion at home and in the Colonies, that the 
Conference may lead to such results as are desired by every friend 
of civilisation, and let us rest assured in fullest sincerity by the 
powerful ruler to whose initiative it is due.” 
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THE ENGINEERING CONFERENCE. 
(Continued from page 562) 
SECTION VII. 

Tue meetings of Section VII. were held on Wednesday, 
the 7th of June, in the council room of the Surveyors’ 
Institution. The chair was taken by Professor A. B. W. 
Kennedy, F.R.S., and in the absence of Mr. James 
Swinburne, his paper, entitled 


*“Meruops oF ELEcrricaL TRANSMISSION,” 


was read by Mr. Crompton. Our space will not permit 
of publishing the paper in full, but we give the following 
extract :— 

A few years ago the only transformer was the ordi- 
nary stationary type for alternating current, but very 
soon the most important form may be only a motor 
and dynamo. The general tendency is to generate tri- 
phase alternating currents, and to transform them into 
direct currents locally. Direct current generated at high 
pressure and polyphase alternating systems are, therefore, 
on the same basis as regards supply of direct current to 
consumers, as both systems require rotary transformers. 
The most important feature in long-distance work is the 
leads consisting of copper and insulation. The author 
then proceeds to take a definite case of a supply at 
10,000 volts and two square centimetres of copper at a 
density of 200 ampéres per square centimetre. The 
results are given in the form of the following table :— 














| | £3 | Ea 
Care| System. | BE ( ise | System. BE 
| O& | Om 
1 | Direct ... ... ...) 4000 | 2 | Double alternating..| 1650 
1 | Single alternating..| 28242 | Triple ... ... .. | 2824 
1 | Double __,, ...| 1650 | 3 | Direct ... ... ...| 200 
1 | Triple ... ... ... 5000) 3 | Single alternating .... 1412 
> ee 13 | uble +s ...| 1170 
2 | Single alternating... 1412 3 | Triple ...| 2824 


In all these cases triple alternating is best and direct 
current second. The insulation question is next dealt 
with, and the thickness calculated on the assumption that 
no part of the dielectric should be subject to a stress ex- 
ceeding 20,000 volts per centimetre. The formula comes 
out 


es 
log R = ms + log r. 


Where R is radius of insulation, E is the pressure, S the 
maximum stress, and r the radius of the wire. A number 
of diagrams are given in the original paper, and the author 
states that cable makers vary their homogeneity by the 
unwilling introduction of spangles and other foreign 
bodies. It is difficult to find out what principles cable 
inakers work on. They indulge very largely in secret pro- 
cesses, which is always a suspicious proceeding, and it 
may be hinted by other people that cable makers work 
in a haphazard, rule-of-thumb way, without any principles 
whatever. These figures go to show broadly that the 
direct and single alternating systems are preferable as far 
as cost and convenience of insulation go, on the assump- 
tions made. Distances are getting longer, and pressures 
higher, and the cost of the cables is a more and more 
important matter. The cost of cables demands the most 
careful consideration, and it is to promote discussion in 
that direction that these diagrams have been made. 

The discussion was opened by Major Cardew, who re- 
ferred to the ambiguity of certain portions of the author’s 
paper. In comparing direct and alternating currents, the 
latter was handicapped if the maximum pressure in the 
cycle was taken as the criterion. He thought the virtual 
electromotive force should be taken as the standard. In 
regard to shock there were three elements—time, pressure 
in circuit, and the power behind the pressure. If time 
were limited, he knew from experience, a circuit at a 
pressure of 2400 volts might be touched without serious 
results; in fact, he had seen a man knocked away on 
touching a circuit at 10,000 volts. If the maximum 
pressure only be considered, then the shape of the wave 
must be known. A spark inches long might be taken 
with impunity if there were no power behind it. The 
author was hard upon the two-phase system, but in his 
opinion the two-phase was really four-phase, as usually 
four wires were necessary in order to have two circuits. 
The three-phase system should be kept for long-distance 
transmission, with a motor at the end; but for direct 
supply he considered continuous ‘current best, although 
high pressures were impossible. 

Dr. Edward Hopkinson considered the diagrams in the 
paper as not very intelligible ; he objected to comparison 
on the basis of 10,000 volts, as it was unfair to the direct 
current, and 2000 volts would be a fairer basis. The 
economy of the triphase system had been shown, and 
switching was easier than with high-tension direct 
currents. The rotary transformer was a very simple 
piece of apparatus. He thought they must at present 
look to the United States for experience ; in that country 
it had become the practice to establish one great 
central station, and to distribute on the triphase system 
at 5000 volts to sub-stations. 

Professor Crehore had not seen the paper before, but 
he agreed with Major Cardew on the question of alternat- 
ing current; he had recently had occasion to test an 
Atlantic cable with a pressure limited to 30 or 40 volts, 
and considered the comparison should be made on the 
basis of virtual E.M.F. 

Mr. Robert Hammond thought the paper somewhat 
ambiguous; the object of the Conference was to obtain 
the practical experience of the members. He had had 
years of experience with the alternating current, and the 
single-phase system had quite failed to satisfy demands 
for light and power. If it were satisfactory no one would 
think of using either diphase or triphase; the motors 
were the chief source of difficulty. He should be glad to 
know if working the two-phase system with a common 





return would entail complication. The members would 
be aware that last year a Bill was before Parliament to 
permit the distribution of power over an area of 2000 


‘| square miles, because coal was very cheap and: there 


would be a saving in the coal bill. He had carefully 
calculated that a capital outlay on copper of £125,000 
would be necessary to deliver 6000 kilowatts to Sheffield; 
and taking 10 per cent. for the cost of interest, redemp- 
tion, and maintenance, they must save £12,500 per 
annum in coal to make it satisfactory. The cost of the 
copper mains would decide the point. 

Mr. Crompton considered that Case 8 on the paper 
was the most interesting, but the information was very 
incomplete, and only applicable to non-inductive systems. 
The triphase system would be used for elt ee 
power plants, and the load factor might be as low as 
07. In such a case no saving on direct current would 
be effected. He had recently seen Mr. Brown, of Messrs. 
Brown, Boveri and Co., and the latter had informed him 
that the Swiss and German engineers were satisfied that 
the triphase system required as much copper as the 
direct system. We should define what is meant by volt- 
age. If bare wires were used, the electrification losses 
were not important at 10,000 volts or even at 20,000 volts, 
but we were very much in the dark as to underground 
conductors. 

Sir Henry Mance said that the author had treated the 
cable manufacturers very badly, and he felt certain cables 
were not made in the haphazard manner referred to. 
India-rubber cables had been used for the last seven 
years at Oxford for 1000 volts, and no faults due to con- 
struction had appeared. In Oxford they were actually 
paid for 75 per cent. of the current generated at the 
station. 

Sir W. H. Preece—President of the Institution of Civil 
Engineers—took objection to the remarks made about 
the cable makers. His own experience had been very 
large, and he was sure that the makers endeavoured to 
produce a good article. No spangles or other foreign 
bodies should enter into the manufacture if the materials 
were properly inspected. It was a serious evil that users 
and dispensers of public money should be handing over 
important works to most inexperienced men. At Lagos 
he had put down plant for 1000 volts, and in a thunder- 
storm the trees came into contact with the overhead 
wires, and a negro was killed. It was his first experience 
of death being produced by such a pressure. 

Mr. Bottomley felt satisfied that cable makers had done 
their best, but the life of the insulating materials was 
very doubtful. Lord Kelvin had recently visited Rome, 
and told him that the insulation of the main cables showed 
signs of crumbling away. 

Professor Ayrton promised to bring a sample of the 
cable used at Rome for inspection. 

Mr. Scott considered that the price of a rotary trans- 
former was about double that of a stationary transformer 
for the same output ; a 30-kilowatt machine would run at 
about 1200 revolutions, but the price could be greatl 
reduced if they were built with vertical spindles with bail 
bearings, and run at 3000 to 4000 revolutions per minute. 

Mr. Vaudrey considered that machinery had so far 
received far more attention than cables; in future practi- 
cally all mains would be laid underground. He thought ten 
years might be considered a long life for a cable, and 
many were being replaced after only five or six years’ use. 
If lead-covered cables were laid in slag, or in ground 
impregnated with salt, they soon perished. What would 
be the condition of sheet st2el armour after twelve years 
if laid in moist ground ? 

Mr. C. E. Spagnoletti had written a paper for last year’s 
Conference upon his equilibrium system, but this was 
taken as read ; he then gave some further account of the 
system. 








THE ENGINES OF THE NEW ROYAL YACHT. 


Tue propelling machinery of the new Victoria and Albert 
has b2en constructed by Messrs. Humphrys, Tennant, and 
Co. There are two sets of engines, capable of indicating 
continuously 7500-horse power, and, when forced, as much 
as 11,000-horse power for short periods. An engraving of 
one set viewed from the front will be found on page 568. 
There are four cylinders, the high aud intermediate being 
placed between two low-pressure cylinders. For the former 
piston valves, and for the latter flat slide valves, are used. 
The diameters are 26}in, 44}in., 53in., and 53in., with a 
stroke of 39in. At maximum speed the engines will make 
140 turns per minute. Both engines runinwards. Stephen- 
son link motion with solid bar links is used, and there is a 
steam and hand reversing gear. There are two condensers 


rin each engine-room, and the connections are so made that 


either condenser may be disconnected for repair without 
stopping the engines. The tube cooling surface is 12,000 
square feet, the water circulating outside. There are two 
air pumps, each 11}in. diameter, driven, as is usual with 
Messrs. Humphrys, ‘Tennant, and Co.'s engines, direct from 
the low-pressure rods. There is one circulating pump in 
each engine-room. 

Steam is gencrated at a pr.sstre of 300ib. in eighteen 
Belleville boilers, all fitted with economisers arranged, in two 
compartments. The total heating surface is 26,000 square 
feet, and the grate area 840 square feet. The steam is taken 
at the engines at a pressure of 250 Ib., first passing through 
reducing valves. There are the usual Belleville generator 
apparatus in the stokeholds, and fans are provided, but the 
boilers are intended to work under normal draught. 








INSTITUTION OF MECHANICAL ENGINEERS. 
7" 


As already announced, the summer meeting will be held in 
Plymouth, and will commence on’ Tuesday, July 25th. The Lords 
Commissioners of the Admiralty have been pleased to grant 
permission to the members of the Institution to visit the Dockyard 
and Naval Establishments, including the extensions now in 
progress, The local ements are being carried out in co- 
operation with the Mayor of Plymouth, Alderman Jobn Pethick, 
the Mayor of Devonport, Alderman William Hornbrook, and James 
Paton, borough engineer of Plymouth, who is acting as the hon. 





secretary. The following is an outline draft of the 5 
P me at present proposed, subject to revision ;— Provisional 

Monday, July 24th.—Arrival in Plymouth, 

Tuesday, Jul ae ay Reception of the President, i 
William” H, White, K.C.B., LL.D., F.R.S.,.and the a?! 
and members of the Institution, in the Guildhall, Ply %! 
by the Mayors of Plymouth and Devonport, Readiag at 
discussion of papers. Luncheon ia the Corn Exchange, Ph 
mouth. Afternoon: Visit to Devonport Dockyard, by permis’, 
of the Lords of the Admiralty. Afternoon tea at the New Mut 
cipal Technical School, Devonport, the formal opening of which 
will have been attended by the President and Council cartier 
the day. Evening: Institution dinner in the Corn Exchap 
Pi Vad neoda July 26th.—M Read és 

nesday, July 26th.—Morning : ing and discusgi 
nom te the Gian, Pipmeh, Mein Vink Adee 
ixtension Works at Keyham. Afternoon: Luncheon, oa re 
invitation of Sir John Jackson, Government contractor, Visit 
Dockyard at Keyham, the Royal Naval College, and various Works 
Evening: Promenade concert on the pier. ; 

Thursday, July 27th.—Alternative Excursions : A.—River trip up 
the Tamar. Loave Plymouth 10 a.m.,; arrive at Calstock chon 
12 noon, First party, lunch at Calstock ; visit Cothele and Pentil} 
Castle, returning by the boat in the late afternoon. Second pari, 
land at Gawton ; drive to Tavistock, visiting Devon Consols Avent: 
Mines, returning from Tavistock by train in the evening, B 
Visit Burrator Reservoir of Plymouth Waterworks, and Prince. 
town ; drive to Burrator, fifteen miles ; lunch at Dousland, near 
Burrator ; special train thence to Princetown ; return same way, 

Friday, July 28th.—Alternative excursions in small parties yj}j 
be arranged as follows, if a sufficient number of members degir, 
to join: (1) Afternoon specially-arranged excursion to Moust 
Edgcumbe ; (2) steamer to Eddystone—24 hours—starting either 
about 1l a.m. or 3 p.m.—at advertised times ; (3) steamer along 
the Devon or Cornish coast. 








WORKMEN'S COMPENSATION CASES, 


Muy 12th.—Court of Appeal.—Plaintiff, Medd ; defendants, 
Messrs, D. and ©, Maciver, This was an appeal from an award 
of Judge Shand, the Judge of the Liverpool County-court. The 
appellant, Medd, was in the employment of tho respondents, 

e was a ship’s labourer employed with other men, when the ship's 
crew were discharged, on a ship called the Lake Huron, in mo 
her from one t of a dock to another. There were two large 
iron gangway doors in the ship’s side, through which the cargo 
was taken into and discharged from the ship. The appellant was 
ordered to close these iron doors before the ship was moved, In 
doing so he met with an accident by which his thumb was taken 
off. The County-court Judge held that the ship in the dock 
was not a “factory” within the meaning of Section 7 of the 
Workmen’s Compensation Act, 1897, as defined by Section 23 of 
the Factory and Workshop Act, 1895 ; that the respondents were 
not, therefore, the occupiers of a factory within the section ; and 
that the y doors were not “ machinery or plant” used in 
the process of loading or unloading to or from a dock, wharf, or 
quay within the meaning of Section 23, Sub-section 1 (a) of the 

‘actory and Workshop Act, 1895, He accordingly made his award 
in favour of the respondents. 

It was submitted on behalf of the yo aye that the «uestion 
whether employment on a ship in a dock was employment ina 
dock within the meaning of Section 7 of the Act of 1897 had been 
decided in the negative in ‘‘ Flowers v. Chambers,” and, therefore, 
the two first points taken before the County-court Judge were not 
open, The third point was the only one open—namely, that the 

way doors were ‘‘ machinery or plant” used in the process of 

ing or unloading from a dock within Section 23, Sub-section | 
(a) of the Factory and Workshop Act, 1895, which was incorporated 
by Section 7, Sub-section 2, of the Workmen’s Compensation Act, 
1397, in the definition of ‘‘ factory.” 

Counsel for the respondents were not called upon. 

The Court dismissed the appeal. 

Lorp Justice A, L, SmirH said that it was perfectly clear that 
these gangway doors in the ship were not ‘machinery or plant” 
used in the process of loading or unloading within Section 25, sub- 
section 1 (a) of the Act of 1895. 

Lorp Justice VAUGHAN WiLLiamMs and Lorp Justice Rowen 
concurred, 





Muy 12th —Court of Appeal.—Viaintiff, Durrie; defendants, 
Warren and ©». This was an appeal from an award of the Liver- 
pool County-court Judge. ‘The appellant was the father of a boy 
who was drowned while in the employment of the respondents, 
Warren and (>, The boy was working on a staging fastened 
outside a ship belonging to the respondents in a dock, being 
engaged in assisting to serew up the iron doors of the ship after 
the loading was completed. While-doing so he fell off the staging 
and was drowned. The County-court Judge made his award in 
favour of the respondents. ' 

It was submitted on behalf of the appellant that a point was 
taken before the County-court Judge that this boy did not die by 
an accident. Another point taken was that the respondents, the 
shipowners, were not the occupiers of the dock, and the respon- 
dents’ counsel were, it was understood, prepared to argue that 
point now. It was contended that the respondents were the occu- 
piers of the dock within the meaning of Section 23, Sub-section 1, 
of the Factory and Workshop Act, 1895. Here Lorp Jvstict 
A, L. Sarrx interposed with the question: If the Legislature had 
intended to include a ship, why did they not say so! Counsel 
replied that he did not say that the Legislature intended to include 
a ship, but they had included it by accident, as very often 
happened. Further, this staging on which the boy was employed 
was ‘“‘machinery or plant” used in the process of loading, within 
the meaning of Section 23, Sub-section 1 («), of the Factory and 
Workshop Act, 1895, 

Counsel for the respondents were not called upon. 

The Court dismissed the appeal. ; 

Lorp Justice A, L SMITH said that this waa about the ship 
was decided in ‘‘ Flowers «. Chambers.” A ship in a dock was not 
a “dock.” The deceased was 9 ag on a ship and not ina 
dock. Nor was the staging outside the ship machinery or plant 
used in the process of — or unloading to or from a dock. 

Lorp Justice VAUGHAN WILLIAMS and Lorp Justice RoMER 
concurred, 








SouTH-EasTERN AND Lonpon, CHATHAM, AND Dover Bocle 
Coacu.—The rolling stock illustrated in our last impression was 
constructed from the design of Mr. Harry Smith Wainwright, 
locomotive engineer to the joint companies, whose name was 
erroneously given as W. Wainright in our last impression. 

Fire Tests.—The British Fire Prevention Committee is showing 
activity at its testing station, and a series of investigations is again 
in hand. Among these tests is one with a floor of steel joists and 
concrete filling, the concrete being of the aggregate lately allowed 
by the London County Council. Another floor under investigation 
is a solid timber floor ; a third floor by the Columbian Fire-proofing 
Company, U.S.A., which is to be subjected to very high tempera- 
tures, Various forms of dcors of-wood, armoured wood, and iron 
will be under investigation, also silicate partitions and ceilings by 
Messrs, Anderson and Messrs. Broadbent, some patented parti 
tions and plasters, some plain secteur: windows by the Luxfer 
Prism Syndicate, and lastly, some of the non-flammable materials. 
A set of ordinary partitions have also been recently tested. 
Nearly all the great public authorities are now represented at = 
Committee’s tests, and at the last test representatives attende 
from the leading insurance companies by special invitation. 
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A FIRE-DETECTIVE CABLE. 


form of electric cable, which is being extensively 

ad for electric bells, telephones, &e., in the United States, 
‘. illustrated by the cut below. It will be seen to consist of 
- lid central copper conductor, coated thickly with a 
fs ‘ble material, and a second stranded conductor, partly all 
fost er and partly tinned copper insulated from the other, 
7 overed externally by an insulating coating of any sort. 
th the insulator between the conductors there is incor- 
es ted a flux. It will at once be seen that if the temperature 
the cable is raised above the melting point of the fusible 
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| has already appeared in Toe EnGIneER—has been launched 
| at the Baltic Works, St. Petersburg. On the same day the 
mining transport Yeniski, a sister to the Amur, of 2500 tons, 
was launched. The Yeniski is probably that mysterious 
coast-defence battleship Admiral Bubakoff, to which most 
| statistical tables of the Russian fleet have so long been 
| attached. She is scarcely a warship at all. 





| 
| 
| 





| A QUEER story reaches us from the Channel Squadron. It 
| appears that a battleship some time since broke her Temper- 
| ley transporter, and failed to report the matter, soas to avoid 
' being supplied with another. There is, of course, an explana- 
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MONTAUK ELECTRIC CABLE 


coating of the solid core, the material of the coating, aided 
by the flux, will run through the insulating material and 
make contact with one or more of the stranded conductors, 
thus creating a short-circuit and starting an alarm. As it 
ig a comparatively easy matter to make alloys of any desired 
degree of fusibility, a cable constructed on these lines forms 
avery complete and perfect fire-detector or thermostat. If, 
for example, the electric bell or telephone system of a house is 
laid with such cable having pure lead as the coating, it will, on 
the outbreak of fire in the vicinity at once proclaim the fact, 
aud will do so in any case as soon as the temperature of the 
room becomes sufficient to fuse the lead. On the other hand, 
if an alloy rendered fusible by admixture of cadmium be 
employed, a network of cables might be worked through the 
coal bunkers of a ship, for example, to give notice when the 
temperature had exceeded some 300 deg. Fah. The applica- 
tions of the system for fire-alarm purposes are, it will be seen, 
manifold. It is only necessary that the wire should be as 
much exposed as possible. It is not advisable, for example, 
to enclose it in wooden casings, as is commonly practised in 
this country, or, if it is so treated, parts of it should be pur- 
posely exposed here and there. 

The cable is, moreover, sensitive to damage, and is thus 
burglar detective as well as fire detective, as if it be cut or 
seriously bruised it short circuits. By an ingenious arrange- 
ment of a triple cable a system has been worked out for 
notifying at a central telephone station when fire or burglars 
have attacked a building connected with that station. The 
cable is made by the Montauk Multiphase Cable Company, of 
100, Broadway, New York, and full particulars about it may 
be obtained in this country from Mr. J. F. Butterworth, of 
28, Queen-street, E.C. 








DOCKYARD NOTES. 


Tue Havock, our earliest destroyer, has gone to Messrs. 
Hawthorn, Leslie, and Co., to be re-boilered. She needed it ; 
last time she was in commission 15 knots was about the 
maximum to be got out of her. Destroyers’ boilers, from one 
cause and another, are always liable to need pretty frequent 
replacing; still, if as much is got out of them as was got out 
of the Havock’s, no one can grumble much. No destroyer has 
been used so often and so hardly as the Havock was at the 
beginning of her career. 





Messrs. A. R. Empin and G. E. Andrew, engineer officers 
of the Pelorus, have been mentioned in despatches by their 
captain, in connection with valuable services. It appears 
that the joints and tubes of some of the boilers started leaking, 
and fires had to be withdrawn. Thanks to the unremitting 
attention of these officers, everything was put right on board 
ina week. Mr. Emdin also averted an explosion that would 
probably have had fatal effects. 





Tue submarine boat seems likely to run even the Dreyfus 
case hard in France; even Le Yacht is bitten with the infec- 
tion, and barely a number is issued without some article on 
the question. This week the submarine boat is discussed in 
connection with the rights of men—a long quotation from 
an article by one M. Antoine Redier. The Peace Conference 
is the inspiring factor, and the submarine boat is proved to 
be equal toa dozen Tzar’s rescripts. The gist of M. Antoine 
Rodier’s reflections are as follows :—‘‘It is proposed at the 
Hague to interdict the submarine boat. It will probably be 


voted about in secret, and there is only one Power whose | 


representatives will raise the cry of ‘humanity’ against it. 
Russia will be supposed to be that Power, but really it will be 
England. The reason: England is always either at war or 


else longing for it—‘il est certain qu’ils (the English) vivent | 


¢ la guerre, méme en pleine paix.” Further, the English 
disposition is to attack, and the submarine being solely a 
Weapon of defence they do not need it themselves, and do not 
Wish any of their now helpless victims, France, Italy, Russia, 
Germany, &c., to possess it. Thanks to submarines, England 
not dare to attack their coast, consequently even Greece 


and Denmark will be safe, and Universal Peace will dawn ; | 
and France, having invented submarines, stands revealed as | 


the benefactor of the world! 


1 ) Thus the gist of submarine 
boat history in its latest phase. 





Tur French torpedo cruiser Dunois has done her full- 
bower trials, and “ they left nothing to be desired, but the 
results did not correspond to hopes.” To come to plain facts, 
her 23 knots turned out to be 21°7, which is not quite the 
same thing, though the horse-power developed exceeded the 
contract power, 





Pa Carnot, Bouvet, and Jaureguiberry have been trying 
a Obry apparatus with their submerged torpedoes. A 
Tench naval Correspondent says that great things are 
page of the gyroscope in connection with the torpedoes 
: the submarines, which it is apparently impossible to get 
run straight by the ordinary means in these craft. ~ 


Ta Gromovoi, Russian cruiser—a full description of which 


tion, and that is that when the ship in question was designed 
the Admiralty had no official cognisance of the Temperley’s 
existence. The transporter’s ability to bring in so many 
sacks in a given time is of no use whatever, because the 
hatches are too small to make it of any advantage. Hence 
| the machine becomes somewhat of a nuisance; whips, at 
least, have been found less bother to rig, and in the form used 
now-a-days in the Channel Fleet they take in coal as quickly 
as it can be stowed. It is rough on the Temperley thus to 
get out of favour for no fault of its own; however, this curious 
result is worth noting. We assume that as new ships come 
along, their hatches will be constructed so that the most 
| may be made of the fast service of the Temperley. 








GATHMANN HIGH-EXPLOSIVE 


SHELL. 


Tur Gathmann shell for firing high explosives was given a 
severe test by the United States Ordnance officials at the 
Sandy Hook proving-ground in May, which showed the 
safety of the shell from liability to be exploded in the gun 
by the shock of the firing charge. In this shell a safety air 
chamber about 2in. wide at the base of the shell is formed 
between the body containing the wet gun-cotton charge and 
the chamber containing the priming charge of dry gun- 
cotton. The centrifugal force of the revolving shell releases 
the pins of a collar in the chamber, which holds the two 
parts separate. When the projectile strikes its mark the 
rear part, with the priming charge and fulminate, can thus 
move forward into the safety chamber until it strikes the 
base of the body of the shell. By this contact the fulminate 
is exploded, and in turn fires the priming charge of dry gun- 
cotton, which—being separated from the bursting charge of 
wet gun-cotton by a steel plate only—explodes that charge. 
The explosion of the priming charge will not explode the 
bursting charge as long as the safety chamber remains 
intact. 

An old 


TEST OF THE 


15in. smooth-bore gun, 15ft. long and 4ft. 
diameter at the breech, weighing 50,000 lb., was used 
for the test. The firing charge consisted of 1001b. of 
smokeless powder, with a primer of 5lb. of quick-burning 
brown powder. In part of the powder was the shell, 30in. 
long, containing 86 1b. of wet gun-cotton, 30 per cent. water. 
The fuse-box or chamber contained thirty-five grains of 
fulminate, and a primer with 94in. of dry gun-cotton. The 
bore of the gun was packed with cand, and the gun buried 
15ft. or 20ft. in the sand of the sea beach. With this 
arrangement the safety chamber must, of course, remain 
intact, and the test was to show whether the explosion of 
the priming charge of the shell could explode the bursting 
charge under these conditions. 

When the firing charge behind the shell was exploded by 
the electric wires the gun was burst to pieces, the dry gun- 
cotton in the shell was exploded, and the whole shell was 
torn to pieces; but its bursting charge was not exploded, 
being scattered all through the sand in the crater formed by 
the explosion. 

The Bethlehem Iron Company is now building an 18in. 
rifle for the Gathmann system, under a special appropriation 
from the Government. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





HIGH-PRESSURE CORNISH ENGINES. 


Str,—I had overlooked Mr. Bickle’s letter in your issue of the 
| 26th ult., until my attention was called to it a day or twoago, and 
| I now hasten to reply. 

As I understand it, the argument is that there is no need for an 
improved engine in Cornwall, because fifty years ago the old type 
| of Cornish engine was in isolated cases represented to do as 
| a duty as the Bassett engine does, and that an engine in Spain is 
| doing as good a duty now. 

Mr. Bickle professes to put forward a “few facts” in support of 
| his argument, and it is worth while to see how many of the facts 
are merely fiction. In the first place, it is well to observe that the 
term ‘‘duty,” as used by Mr. Bickle, is made up of the duty of 
| the boilers, the engine, and the coal, so that if you have an engine 
doing 60 millions duty, it is only necessary to increase the evapo- 
ration per pound of coal, by using superior coal, or superior stoking, 
| or a superior boiler, or all three together, and by those means the 
duty may be increased to 100 millions ; and he does not recognise that 
the increase in duty is due to causes outside the engine. I observe 
that the engine in Spain is said to do111 millions, with an evaporation 
of 10°6 lb. of water per lb, of coal ; that, reduced to every-day prac- 
tice, with ordinary coal, is 70 to 80 millions. Not only that, but 
a Cornish engine, working under the conditions necessary to secure 
such a result as is said to be obtained in Spain, is not workin; 
under the normal conditions which, for considerations of safety an 
upkeep, it is prudent to work the engine. And herein lies one of 
the reasons why the Cornish engine does not in actual work do the 
duty which was reported in some cases fifty years ago. 
When the competition between engines in Cornwall was at its 
height, the utmost efforts were put forward, and in some cases 
| impossible duty claimed. To take one of Mr, Bickle’s “ facts,” 


| 








viz., that the 80in. engine at Fowey Consols did a duty of 148 
millions. I omit the decimals, 1 know the trial referred to, 
which only lasted twenty-one hours. The evaporation was not 
ascertained, and the coal was apparently measured, and not 
actually weighed, as it is stated that the Committee found that a 
bushel weighed 94 1b. We have no knowledge of how the lifts 
were measured, but it was the custom to e the length of a 
diagonal lift as the height, which might lead to serious error. 
This, Mr, Bickle assures us, was an official trial vouched for by 
‘prominent and presumably distinguished men of the period.’ 
The steam pressure was 401b. ; we are not told what the evapora- 
tion was, but giving credit for a very high result, 10 lb. of water 
per 1 lb. of coal, the feed-water per A.H.P. works out to 15 1b. 

Mr. Bickls gives the friction of the Cornish type of pit work as 
26°3 per cent. If we take 25 per cent. in this case, it makes the 
feed-water per indicated horse-power per hour about 11 Ib., which 
is within a few points of the quantity according to the Rankine 
formula for a perfect steam engine working withcut losses. Surely 
something more should be known of that wonderful engine, because 
the ignorant engineers of the present day are content to get within 
40 per cent. of that result. I think the entries in Mr. Bickle’s 
pocket-book must have been made in that delightful period of 
youth when fairy tales are fully appreciated. 

We are told that at Wheal Prosper, a 70in. engine worked with 
fifteen expansions, and did a duty of 75°6 millions with 44 lb. steam 
pressure. I think this statement must also come from the old 
pocket-book, for I shudder to think of the scared engine driver 
seeing the engine coming “indoors” like greased lightning, and 
putting an initial strain on the spear rods from four to five times 
as great as the load on the piston. Mr. Bickle argues that increas- 
ing the expansions increases the duty, and he tries to show that 
the old Cornish engine may be worked with a great number of ex- 
pansions, but he appears to be oblivious of the fact that a great 
number of expansions can better be carried out in two cylinders 
than in one. Asa matter of fact from three to four expansions is 
all that is attempted in the Cornish engine by those who are not 
interested in running risks to get anadvertisableduty. The work- 
able duty of the Cornish engine may be taken from Lean’s Re- 
porter. 

Du'y of Pumping Engines in Cornwall at the Present Time as 
Stated in Lean’s Duty Reports. 
Diam.of Duty April Duty April Waterload 


cylinder. 1898. 13899. on piston. 
Inches. Millions. Millions. 
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The fact is, only from three to four expansions are admissible 
in the Cornish engine on ordinary actual work ; but by using more 
than one cylinder, as in the new Basset engine, the boiler pres- 
sure and the ratio of expansion can be increased threefold or more, 
with a great reduction of strains on the engine and pit work. 

There are other practical advantages which are sufficiently 
obvious to anyone who is not — his head against the wall of 
prejudice, on witnessing the ease with which the Basset engine is 
started, worked, and controlled, as compared with the ordinary 
Cornish engine. 

The Basset engine imposes on the pump rods an initial strain 
one-third in excess of the load on the piston. Mr. Bickle’s fifteen- 
expansion engine would impose a strain from four to five times as 
great, making it necessary to have rods and connections thres 
times as strong as is required in the Basset engine ; and as regards 
the speed of the piston in the indoor stroke, I cannot see how the 
water could follow up the plunger. 

Mr. Bickle refers to the pit work, and tells us that putting the 
plunger in a line with the rod is an advantage, and he might have 
added, the form of valve box adopted in the pit work of the 
Basset engine is also an improvement. I quite agree with him, 
especially as both improvements named were first introduced by 
myself twenty years ago, and the Basset pit work is a copy of my 
system ; but I think Mr. Bickle is too severe on the old system in 
his eagerness to discredit the new engine, for if we turn to Lean’s 
reports we can get what the actual friction is on the old system. 

‘ake Goold’s 80in. engine at Wheal Grenville, the actual load 
on the piston is 23°8 and the indicated load 26°9, and there are 
nine lifts; the friction load is then 31b., and the mechanical 
efficiency 89 per cent. Fortescue’s 90in. engine gives, according to 
Lean’s Reporter, 80 per cent. Those who have Cornish engines 
will be wise if they throw the old boilers to the scrap heap, and alter 
their engines to the Basset engine principle—or, if that is not pos- 
sible, get new engines. 

What is perfectly obvious is that as the extraordinary duty was, 
according to Mr. Bickle, done by an ordinary Cornish engine, and 
as there are ordinary Cornish engines in Cornwall, it is quite 
competent for Mr. Bickle to take one in hand and make it do the 
duty he claims for it. 

3, Princes-street, Westminster, 

June 5th, 


Henry Davey. 





NAVAL EFFICIENCY, 

Sir,—We have heard a great deal of late about naval efficiency 
and its pros and cons, but I have never seen a more practical illus- 
tration of misplaced authority than I witnessed this morning at 
the inspection of the Chatham depét by Admiral Sir C. Hotham, 
Commander-in-Chief at the Nore. 

There were over 900 engine-room ratings—i.r., engine-room 
artificers, leading stokers, and stokers—on the inspection ground, 
and there was not a single engineer officer present, save and except 
the Chief Inspector of Machinery, who accompanied the admiral 
as departmental chief. 

Instead of these engine-room ratings being put through their 
“facings” by the officers of their own department—who, be it 
observed, are ‘‘ trained” men themselves—these —_ were in 
charge of deck officers, with whom, in a commissioned ship, the 
engine-room department has nothing to do. 

should like to ask,‘‘ How can we expect these men to respect 
a routine which relegates them to departmental officers, whose 
service instincts and duties are identical with their own, for a 
certain portion of the twenty-four hours, and then to deck officers, 
whose instincts and duties have nothing in common with the 
engine-room, for the remaining portion of the day!” 

You will perhaps say, ‘‘ Well, what is the sequel ?” 

Here itis: (1) General dissatisfaction throughout the depart- 
ment, (2) Abnormal number of ‘‘run” cases from depéts. (3) 
Difficulty in recruiting stokers. These points are antagonistic to 
efficiency, and passing days only emphasise the seriousness of the 
matter. X. 

London, June Ist, 





THE SeconD ANNUAL DINNER of the Association of Old 
Students of the Centra! Technical College will be held on Thursday, 
July 6th, at Frascati’s Restaurant, Oxford-street. Any old students 
wishing to be present can obtain full particulars by applying to 
Mr. F. 5, Miller, at the college, South Kensington. 


NavaL ENGINEER APPOINTMENTS —The following appointments 
have been made at the Admiralty :—Staff engineer: F, W. Cotton, 
to the Pembroke, additional for the Astrea. Chief engineer: A. 
Hart; to the Pembroke, for the Vindictive. Assistant engineer : 
A.-P. S. Spencer, ‘to be acting engineer in her Majesty's fleet. 
Artificer: Engineer L. Self, to the Duke of Wellington, super- 
numerary, 
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WATER-TUBE BOILERS, 8.8. ORLANDO. 


A REPORT just issued by the Board of Trade on what | 
is officially known as a boiler ‘“‘ explosion” possesses 
much interest at the present moment. We have here 
for the first time what may be regarded as an authori- 
tative statement, by wholly dispassionate men, of the 
results so far of an experiment carried out on a large 
scale. Our readers will draw their own deductions. We 
shall only say that it is obvious that this type of boiler is 
quite unsuited for use with sea water, and that to give it 
a fair chance a powerful installation for supplying dis- 
tilled water is essential. We have repeatedly pointed 
out that the theory that circulation will keep a tube clear 
of deposit is a fallacy. The facts here set forth confirm 
the accuracy of our statement. Solid drawn tubes do | 
not appear to be better than welded tubes. 


An explosion occurred at about 7 a.m. on the 11th of December | 
last, on board the s.s. Orlando, the vessel being then in the North | 
Sea, on a passage from Christiania to London. The ship and the | 
boiler are the ‘ig oe of Messrs. Thos. Wilson, Sons, and Co., | 
Limited, of Hull. No person was killed or injured by the explosion, 
but a third-class passenger named Axel Christiansen was severely 
burnt on the arms and chest by taking hold of the hot funnel of | 
the donkey boiler in his eagerness to reach the deck from the | 
stokehold, where he was at the time the explosion occurred. | 

The boiler, which was of the water-tube marine type, was one of | 
the two main boilers of the vessel, and was known as the starboard | 
boiler. It was 8ft. 4in. long, 11ft. 3in. wide, and 8ft. 10in. high. | 
It was composed of sixteen sections of tubes, fourteen of which 
contained thirty-two tubes each, and two forty-four tubes each— 
see Figs. 1 and 2, The tubes were ljin. diameter, expanded into 
steel headers at each end. The stay tubes, the two rows of tubes 
in the bottom boxes, and the lower rows of tubes in the headers, 
were made of solid drawn steel manufactured by the Mannesmann | 
pr cess, all being ;/,in. thick ; the remaining tubes were of iron, lap- | 
welded. The boiler had a steam receiver 11ft. 9in. long over all, | 
and 4ft. diameter, made of steel 3in. thick. The longitudinal 
seams were fitted with double-butt straps, double riveted ; the ends 
of the receiver were dished outwards and stayed by a stay 2}in. 
ciameter, nutted at each end. The six stay tubes from the steam 
drum to the back header were also of steel, made by the Mannes- 
mann process, Hin. thick. The headers are fitted with doors opposite 
the two top and two bottom rows of tubes, and with caps opposite 
the ends of each of the remaining tubes for the purpose of cleaning 
and examining the same. The furnace is lined with fire-brick, and 
also has a longitudinal fire-brick bridge or division in the centre of 
the fire, thus, so far as the fire-grate is concerned, practically making | 
two furnaces in the boiler. 

The mountings consist of :—T'wo spring-loaded safety valves, 
each 3hin, diameter, set to blow off at 215 1b. per squareinch, One 
main steam stop valve. One auxiliary steam stop valve. Two 
steam gauge cocks, Two sets of water gauges. One steering 
engine, whistle, and soot-cleaning stop valve. One blow-off valve. 
One scum valve. One salinometer cock. One main feed check 
valve. One donkey feed check valve. 

The boiler was made by Messrs. Babcock and Wilcox, of London 
and Glasgow, at the end of the year 1896, but was not completed 
on board the vessel till the end of March, 1897. 

Up to the 25th of November last, when the voyage commenced, 
during which the explosion referred to in this report occurred, a 
considerable number of tubes had from time to time been 
renewed, chiefly on account of their having been bent, bulged, or 
cracked, 

The boiler was built under the survey of the Board of Trade, and 
the vessel having had a passenger certificate in force during the 
greater Boece of the time the boiler has been in use, has been 
examined periodically by the Board’s surveyors, the last time being 
on the Ist of September, 1898, when a certificate for three months, 
which had, however, expired at the time of the explosion, was 
issued. The company’s superintendent engineers, and the various 
chief engineers who have had charge of the engines and boilers, 
have also examined the boiler at intervals since its construction was 
completed. 

Nature of the explosion.—One of the tubes in the lowerrow of the 
starboard boiler, the position of which is thought to be that marked 
on the drawing, ruptured at its lower side about a fourth of its 
length from the back end. The rupture as it now appears—see 
Fig. 3 attached—shows openings of about five square inches in 
area, and through these the water and steam in the boiler were 
discharged. 

Cause of the explosion.—The explosion was caused by the tube 
having been reduced in strength and thickness by repeated over- 
— until it was unable to sustain the pressure on the boiler at 
the time. 

General remarks.—This boiler was worked in conjunction with 
another of the same ee to generate steam for the use of 
the engines which propelled the vessel. The boilers when new 
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working from that time till the 12th of December last ; but when 


the time occupied in loading and discharging cargo at the different 1 
a at which the vessel called is taken into consideration, it will | water, steam was once more rais 


seen that the actual time the boiler has been under steam is very 
far short of the time which has elapsed since it was fitted on board 
the ship. As previously stated, the vessel has from time to time 
held a Board of Trade passenger certificate, but since the fitting of 
these boilers the certificates have been limited to periods of three 
months on account of the boilers being regarded as experimental. 
The first certificate after they were put in was dated 27th March, 
1897, and the last certificate issued expired on the 1st December, 
1898. There is an evaporator fitted on board the vessel so that 
pure water may be obtained for the feed make-up, but it is only 
sufficient for its purpose under favourable circumstances, and when- 
ever an extra leak occurs, or a considerable quantity of water is 
lost from any cause, sea water has to be used to supply the 
deficiency, a deposit of scale in the tubes following as a natural | 
consequence. 

It is providential that the last voyage of this vessel did not end | 
in her total loss, owing to serious dangers which overtook her | 
through casualties to the boilers. The ship left London for 
Norwegian ports on November 25th last, and on the following day 
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Fig. 3—TUBES FROM THE BOILER OF S&.S. ORLANDO 


the starboard boiler had to be blown down owing to a tube having | 
partially drawn out of the back header, ,’,in. of the length only | 
remaining in the plate at the time the tube was taken out. The 
tube holes in both headers were plugged, and the boiler filled with | 
salt water. On November 27th the port boiler was blown down 
for the purpose of securing the seat of the feed check valve, it | 
having previously come loose, and the boiler was filled with sea | 
water. On November 30th the port boiler was again blown down | 
at the port of Moss, where three tubes were taken out and the 
holes in the headers plugged. On the same day between Moss | 
and Drammen, another tube gave out, and this was replaced at the | 
latter port on December 1st. While lying at the port of Christian- | 
sand two tubes were taken out, the boilers were filled with fresh 
water, and the vessel left for London at 6,40 a.m. on December 8th. 
On the following day, however, the starboard boiler again proved 
defective, was blown down, four tubes taken out, the holes in the | 
headers plugged, and the boiler filled with sea water. On the | 
10th, at 6.50 a.m., the starboard boiler was again blown down, 
five tubes taken out, the holes in the header plugged, and the 
boiler filled with sea water. On the same day, at 8.20 p.m., the 
starboard boiler was again blown down, three tubes taken out, the 
holes in the headers plugged, and the boiler again filled with sea 
water. At7a.m. on December 11th, the explosion which forms 
the subject of this en gee agpegeen the starboard boiler emptyi 
itself through a burst tube or tubes, When all the steam an 
water had cleared away it was found that, besides the tube which 
was burst, another had drawn out of the back header entirely. 
On again running water into the boiler it was found that a 
third tube was defective ; it contained two bulges very near to 
each other, one of which had ruptured slightly, as shown in the 
sketch given above. After the holes in the headers had 
been plugged, the boiler was filled with salt water and steam | 
raised once more. Again, at 4.30 p.m. on the same day, the star- | 
board boiler was blown down, another slightly ruptured tube taken 
out, the holes in the headers plugged, and the boiler once more 
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boiler had to be blown down to enable the feed check-valve cover 
to be re-jointed, it having given out ; this boiler was tilled with salt 
ed, and the vessel proceeded 
slowly till 8 a.m. on December 12th, when the master ordered the 
engines to be ej oy there not being sufficient coal on board 
to take the ship to her destination, and he deemed it advisable to 
save the remaining coal in case the ship got near a lee-shore. 

The s.s. Cairo, belonging to the same company, hove in sight 
about 2 p.m. on the same day, and towed the Orlando into the 
Thames, 

Several of the casualties which took place before the 11th of 
December appear to have been explosions of a minor description ; 
but engineers who have been in charge of water-tube boilers, owing 
to the uency of such casualties, seem to come to look u 
them as of very little importance, although in this case the engines 
were repeatedly entirely disabled thereby. The safety valves on 
this boiler were adjusted to blow off at 215 Ib., and the pressure 
at the time of the explosion was about 200 Ib. per square inch. 

From the appearance of the exploded tubes and other tubes of 
the boiler which T have examined, they all appear to have dete. 
riorated generally from their original thickness, but not equally, 
the side next the fire having corroded to the greatest extent. The 
thickness of the burst tube shown in i varies from jin, at 
the thickest part—the original thickness being ,',in.—to the thick- 


| ness of a knife edge round the sides of the openings caused by the 
| rupture, which extends for a length of about Sin. 


he thickness of scale or deposit in the burst tubes averages 


| about jin. all round the inside of the tubes, and this is about the 


average thickness formed on the greater portion of all the tubes 
in the lower rows, although several of them were entirely salted 
up. It is impossible to give the position of these choked tubes in 
the boiler as they had all been taken out and were lying on the 
deck prior to my holding the inquiry. The deposit I took out of the 
tubes which were choked solid, as well as that taken out of the 
others, was, I think, principally cc d of salt, but the samples 
were not analysed. r also found, when the tubes were out, that 
in two or three places the solid plate between the tube holes, on 
the fire side of the front headers, was bulged outwards. This was 
probably due to overheating, for there was not sufficient reduction 
in the thickness of the plate due to corrosion to account for its 
bulging under normal conditions of pny) ol The boiler is now 





being entirely re-tubed, and alterations will be made to both boilers 
before the vessel again on her usual service. 
lam, Sir, 


Your obedient servant, 
JAMES WM. RICHARDSON, 
Observations of the Engineer-Surveyor-in-Chief.—This report refers 
to the failure of some of the tubes in one of the water-tube boilers 
of this vessel owing to the effects of repeated overheating. The wast- 
ing of these tubes appears to have taken place chiefly on the inside, 


| and especially in the lower partof the tubes, Thisis a very important 


feature of the case, inasmuch as it shows of itself that the boiler 


| had been working for a considerable period with its lower tubes in 


a more or less overheated condition. The use of sea water as feed 
no doubt contributed to bring about the overheating, but, in my 
opinion, it was mainly due to important and undesirable 
changes which had taken place in the circulation of the water in 
the tubes whilst the boilers were being unduly forced. In short, if 
the vessel had been fitted with a greater number of boilers it is 
more than probable that there would, at present, have been no 
Certain structural alterations are, however, 
being carried out in the boilers which should tend to prolong their 
life and reduce the risk of explosions. The failure of tubes in 
water-tube boilers is known to be of common occurrence, and it is 
suggested that those in charge of such boilers become so accustomed 
to casualties of this kind that they regard them as of little import 
ance. This, however, is manifestly a most erroneous idea, as the 
bursting of a tube is always a possible source of danger to human 
life ; moreover, it entirely disables the boiler until repairs are 
effected. In the present case the vessel’s machinery was several 
times during the homeward passage rendered entirely useless, and 
in a less favourable position the results might have been serious. 
The Assistant Secretary, PETER SAMSON. 
Marine Department, Board of Trade. 








Tue port of Newport News is perhaps the finest om 
the Atlantic coast. It contains one of the most complete ¢hipbuild- 
ing yards in the world—the largest in America. The dry dock 
is 610ft. long by 130ft. broad, and 26ft. over the sill. There are 
six slipways—two 400ft., two 500ft., and two 600ft. long. The 
yard covers over 10 acres, and contains, besides the shipbuilding 
yard, joiners, machine, boilers, and es an electric can- 
tilever frame, which is capable of lifting about 15 tons, and shears: 
to lift 150 tons, The improvements now under way will give New- 
port News the laoperh peraste dry dock in the United States, The 
dimensions given by Mr. Vice-Consul Haughton in his report on 
the trade of the town for 1898 are to be as follows :—Clear length 
inside caisson, 806ft.; breadth on bottom, 80ft.; breadth on top, 
162ft.; depth of water over the sill, 30ft. at mean high-water ; 


were first used at the beginning of April, 1897, and have been | filled with sea water. Lastiv. at 9 p.m. on the same day, the port | mean average of the tide, 2ft, 6in, 
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RAILWAY MATTERS, 


Or tramways in New South Wales there were 66} miles 
open for traffic at the end of March last, 


Tax Queen has been pleased to confer a baronetcy 
upon Mr. William Pollitt, general manager of the Great Central 
Railway, and formerly ager of the hester, Sheffield, and 
Lincolnshire Railway. 


Arrer lengthy negotiations between the Governments 
of Hamburg and Prussia, it has at last been definitely decided that 
a large central railway terminus is to be built at Hamburg, and 
that other long-desired improvements in the railway arrangements 
in this town are to be taken in hand at once. 


Tuere were 2705 miles of railways open for traffic in 
New South Wales at the end of March last, as against 2691 miles 
a year ago. The revenue was £753,716 ; expenditure, £410,056 ; 
train miles run, 2,146,076; earnings per train mile, 7s. 0}d.; 
oxpenditure per train mile, 3s, 9#d.; and percentage of expenditure 
to earnings, 54°40, 

Tue Pennsylvania Railroad completed the fiftieth year 
of its existence last year. Organised in 1846, it completed in 1852 
its first line from Philadelphia to Pittsburgh. It has now under its 
control 9000 miles of line, and represents a combination of corpora- 
tions which have a capital of 834,000,000 dols. In the first year of 
its operations it carried 70,000 tons of goods ; now it transports as 
much every day. Last year it carried over 75,000,000 passengers, 
while at its start the number conveyed was about 500,000 annually. 
The number of locomotives has increased from 50 to 3500, and its 
cars from 1000 to 141,000, 


AppiicaTions for orders to authorise the construction 
of light railways under the Light Railways Act, 1896, are made 
half-yearly to the Light Railway Commissioners, in the months of 
November and May. In May of this year forty applications for 
orders were made, and in the preceding November fifty-four, a 
total of ninety-four for the year. In the previous years the 
numbers were sixty-five and fifty-six respectively, For each suc- 
cessive year since the Act came into effect the estimated cost of 
constructing the lines applied for, exclusive of the capital expendi- 
ture upon equipment, promotion, &c., has amounted to the sums 
of £2,903,072, £4,652,904, and £6,722,963 respectively. 


Tut power station of the Huntington Railroad, of 
Huntington, L,I., U.S,A., is operated by gas engines. This road 
is three miles long, operating one car in winter and three in 
summer. As there is a steep gradient on the line the load is 
variable. The power-house equipment consists of two Westing- 
house three-cylinder vertical gas engines, each of 50 nominal 
horse-power, taking their gas supply from the adjacent works of 
the local gas company. Each engine drives a 274 kilowatt West- 
inghouse four-pole 550 volt generator. A storage battery of 265 
cells is used to equalise the load, It is stated about 46 cubic feet 
per car mile of gas is used. The car mileage is about 200 per day. 








Tue Board of the Mediterranean Railway has expressed 
to the Italian Government anxiety respecting the meeting of the 
requirements of the trade of Genoa, The traffic has outgrown 
the provision made for it, and a new line is required, but before 
this can be decided on, approved, voted in Parliament, and built, at 
least five years will have to elapse. The ‘‘ Mediterranea,” there- 
fore, propose to introduce electric traction over the two existing 
lines to Roneo, on each of which there is a long, low, narrow tunnel 
which fills with smoke ; consequently at present only a limited 
number of trains can be run per day, but it is calculated that the 
introduction of electric traction would increase the possible work 
on the line by 2000 wagons a day. 


On Saturday, the 3rd inst., the first sod was ceremoni- 
ously cut by the Countess of Lauderdale of the light railway 
which is to be constructed between the village of Lauder, Berwick- 
shire, and the North British Railway system at Fountainhall, 
the length of line being 104 miles. Dick, Kerr, and Co., 
Limited, Kilmarnock, are the contractors for the work, the esti- 
mated cost of which is £40,000. The line will open up a consider- 
able tract of country, and at the function following the ceremony 
the prospects of success for the enterprise were encouragingly 
commented on. Mr. Hall Blyth, of Messrs. Blyth and Westland, 
C.E., Edinburgh, in congratulating the Countess of Bredalbane- on 
her good offices, said that without doubt it was entirely due to the 
passing of the Light Railways Act that they were within measur- 
able distance of the accomplishment of the Lauder Railway. Yet, 
while beneficial in some districts, this was an Act which he con- 
sidered would do a very great deal of harm in the country, in 
respect that it would be the means of starting a great many 
schemes for making light railways in districts where they could 
poe Pay the promoters, or probably do any real good to the dis- 

ct itself, 


We have previously called attention to the employ- 
ment of oil for the laying of dust on some of the American rail- 
ways. Experiments of this kind have been made on the line of the 
Baltimore and Potomac Railroad between Baltimore and Washing- 
ton. It appears that the oil used is of a very high fire test and 
of low gravity. It is said that these experiments have been most 
satisfactory, and have been proved excellent for the purpose, es- 
pecially where the tracks are ballasted with gravel. he non- 
existence of dust reduces the wear and tear on the rolling stock, 
preserves the upholstery of the carriages, besides making travel 
much more comfortable and enjoyable. The oilis said to sink into 
the ballast on the first application to a depth of 4in.; destroys 
Vegetation in it, and remains effective in every way for about a 
year. A second or third application penetrates below the cross- 
ties, and subsequent treatment is unnecessary unless a fresh 
ballasting is used. A specially constructed car for sprinkling pur- 
poses is made use of, and is connected by a rubber hose with an 
ordinary tank car in which the oil is carried. The cost of oil per 
nile of single track is from £6 to £9, depending on point of delivery, 
and the quantity used is about 2000 gallons. This is for the first 
application, and £1 to £1 10s. annually will be a sufficient expen- 
diture for oil in subsequent treatment. About 1000 miles of track 
in the United States have been treated in this way. 


A LECTURE was recently delivered before the Franklin 
Institute, of Philadelphia, on ‘‘ Some of the Larger Transportation 
Problems of Cities,” by Mr. Edward E. Higgins, In the course of 
his remarks on the selection of systems to suit different places, the 
author said that the elevated railway system of Manhattan Island 
has been in the past exceedingly protitable, chiefly because it is 
built ina “ peninsular city” par excellence, where an immense tide 
of travel sweeps south in the morning and north at night along 
few and narrow lines; but the fact that through all these years 
until the present time, the New York elavated lines have had as 
competitors only comparatively slow-moving horse cars, has been 
almost equally potent in affecting profits, since short-distance as 
Well as long-distance travellers have been obliged to use the 
clevated line when time is an object. Elevated railroading in the two 

radiating cities” of Brooklyn and Chicago has been distinctly 
unprofitable. - In cities of this class, says the author, it is difficult 
or impossible to find the density of traffic necessary for the pay- 
Ment of operating expenses and interest upon the heavy capital 
outlay required. This is particularly true where the surface cars 
are run at frequent intervals and at high speeds, for the latter 
bee inevitably obtain the short-distance or more profitable class of 
a leaving the long-distance or unprofitable class only to the 
clevated lines. Moreover, in cities of the radiating class the 
population is usually spread out over so large an area as to make it 
Seta for any one line to obtain a large proportion of the 





NOTES AND MEMORANDA. 


Durine May Scotch shipbuilders launched thirty-eight 
vessels, of 58,919 tons gross, as compared with twenty-five vessels, 
- 40,886 tons in April, and forty-six vessels, of 47,780 tons in May 
ast year, 


THE estimated gold production of the United States 
last year was 3,182,242 oz., valued at £13,156,000, compared with 
2,774,935 oz. in 1897, and 2,568,132 oz. in 1896. The output of 
silver is estimated at 60,000,000 oz., as compared with 53,860,000 
in 1897 and 58,835,000 oz, in 1896 ; and the production of copper 
at 235,000 tons, 


An attempt has been made by the Swiss Government 
to reduce to a minimum the danger to health in factories where 
the use of lead is necessary, by strict supervision, and by instruc- 
tions drawn up by Government inspectors for the guidance of 
workmen, The principal points of these instructions consist of 
injunctions respecting the observance of cleanliness, strict sobriety, 
and the prohibition to eat or smoke while at work. The manner 
in which the work is performed in these factories is supervised 
with a view to preventing unnecessary risk to health from careless- 
ness or ignorance. 


Tue American Society of Mechanical Engineers is not 
alone in finding that excursions at the summer meetings encroach 
npon the time devoted to professional sessions, The Institution of 
Civil Engineers in America had long the same experience, and have 
just taken the radical step of abolishing entirely the presentation of 
papers at the summer convention, and also at the annual meeting 
in January. Discussions will take place if the members are in a 
discussing mood, but they will be devoted to the papers which have 
been presented during the! preceding six months or to topical 
questions. This seems to be the trend which matters are taking 
among the societies in this country. 


PENCILS are being made in Tennessee from slate dust 
and other ingredients moulded under hydraulic pressure accord- 
ing toa patent formula. These pencils are free from grit, and do 
not scratch like those that are cut from the solid slate, and which 
are imported chiefly from Germany. Efforts have been made 
periodically in America to establish a ‘‘solid-cut” slate pencil 
industry, more particularly in Vermont and Virginia, but without 
success, owing to the cheapness of the imported article. However, 
the manufacture of pencils from slate dust is steadily increasing. 
One large concern is said to have made 25,000,000 pencils in 1898, 
as against 13,000,000 in 1897. These pencils are shipped to almost 
every civilised country in the world. 


Comptaints have been made of the diversion of trade 
and decline of the commerce of the city of New York, and an 
inquiry into the subject has been made by a State Commission. 
In connection with this inquiry recommendations were submitted 
that the improvement of the water front of the North River 
should be carried above the point where new piers are now in 
course of construction, and plans were submitted providing for 
piers which will accommodate the largest vessels now building or 
whose construction is contemplated. This, according to Mr. 
Consul-General Sanderson’s report on the trade of New York in 
1898, would involve the expropriation of a large amount of private 
property, and the octataal cost would fall ou the city, but it is 
calculated that several years must elapse before the work can be 
completed, and confidence is expressed that there will be a full 
demand for leases of the improved water. front when piers of this 
description have been completed. 


AccorpInG to a consular report just to hand on the 
trade of Batoum and district, the one great drawback for the 
population of Baku—150,000—is the almost total absence of a 
plentiful supply of water, the present method of furnishing water 
to the inhabitants being anything but satisfactory. The water 
used is procured from the Caspian Sea, and then condensed before 
being distributed to the residents. The daily quantity of salt 
water which the two condensers belonging to the town are able to 
prepare is limited, and is not nearly sufficient to meet the require- 
ments of the town, The consequence is that no vegetation is to be 
seen round about, and the town suffers considerably from the Jack 
of trees and other verdure during the hot summer months. ‘ithe 
question of the construction of waterworks has been mooted 
several times by the Municipality of Baku. Onthe last occasion on 
which this point was brought to the front quite recently, it was 
almost decided to give the concession for the construction of the 
network of pipes, and the waterworks in general, to a company 
for a certain number of years, the idea being to draw the water 
from the river Kura. At the last moment, however, says the 
report, the negotiations fell through, and the decision of this im- 
portant question has once more been postponed indefinitely. 


As regards fuel, Russia need have no fear of the future, 
because the Donetz coal deposits are practically inexhaustible, or 
at any rate will last for several generations to come. This, how- 
ever, is far from being the case with respect to iron ore, which it 
has been asserted will only Jast from fifteen to twenty years, as 
the Krivoi-Rog deposits, which have hitherto formed the support 
of the iron industry in the South of Russia, will be worked out in 
that period. On account of the above sweeping statements, a 
correspondent to the Journal de Lidge signing ‘‘T.”—query 
Transenster, who not long ago visited the district—observes that a 
few particulars on this point may be found interesting. The 
industrial region generally spoken of as the South of Russia is very 
vast, and is really separated into two perfectly distinct districts. 
On the one hand the blast furnaces on the shores of the Sea of 
Asov are supplied with ore from Kertch, in the Crimea, and 
depend but little, if at ail, on the Krivoi-Rog iron field ; while on 
the other, the blast furnaces of the interior depend entirely on the 
deposits of iron ore in the central region, and especially those of 
Krivoi-Rog. The former deposits are practically inexhaustible, 
although not so rich as, and more friable than the other ; but the 
ore will not stand carriage to the central district, the numerous 
blast furnaces of which can only be supplied by Krivoi-Rog ore. 
That has been estimated to contain more than two milliard tons, 
which figure is brought down for rich and well-proved ore to 
20 million tons, 


In its issue of June 2nd last, our contemporary the 
Electrical Engineer contains some particulars of the improvements 
made in the London Electric Cab Company’s vehicles, which are 
now on the road again. It appears that the electric cabs of the 
new type contain a number of radical departures, which tend 
towards smooth and more economical running. In the first place, 
the electric motors have been increased in power from 2}-horse 
power to 34-horse power. The motors are mounted on a hinged 
tray at the back of the cab, and, by means of india-rubber studs, 
jar on the motor and gearing is largely prevented. The driving 
gear is of the same general type as of the older cabs, and chain 
driving is still used. The chains are now of the Brampton type. 
In order to reduce the wear on the driving tires, the brake has 
been made to act on the band wheel, instead of on the rubber tire 
itself. Two of these band brakes are provided—one for each of 
the driving wheels—and in this way the life of the tires will be 
very largely increased. In addition to this, an electric brake is 
obtained by means of an additional step on the controller, which 
provides for five forward speeds and one reversing step in 
addition. The company is now generating its own current at the 
rate of 1d. per unit at the switchboard, as against 2}d. per unit 
during the day and 4d. per unit during the night, charged by the 
London Electric Supply Company formerly. We note that the 
batteries provided are only supposed to propel a cab a distance 
of thirty-two miles—which is far less than was formerly announced 
—but that to keep on the safeside an average run of twenty-five 
miles with the one set of accumulators is to be recognised, 








MISCELLANEA. 


Tue Dortmund-Ems Canal is now open for traffic. 


Mr. James SwinBuRNez, Vice-president of the Institu- 
tion of Electrical Engineers, is now giving a course of lectures on 
‘‘ Dynamo and Transformer Construction ” to the students of this 
Institution. 


Tue Havre Chamber of Commerce is authorised to 
borrow 200,000f. for the purpose of erecting four new cranes on 
the Quai Colbert in the harbour, a floating crane of four tons, and 
a warehouse on the Quai de Marseille. 


Tue French Parliamentary Committee for Trade and 
Industry is considering a Bill for the creation of free harbours. 
The Committee has decided to consult the Chambers of Commerce 
and visit the principal foreign free harbours. 


Tue secretary of the Automobile Club informs us that 
Field Marshal His Highness Prince Edward of Saxe Weimar, K. P., 
G.C.B., has consented to open the Automobile Club show at the Old 
Deer Park, Richmond, on Saturday, the 17th June, at 12.30 p.m. 


WE understand that the Bombay Municipality have 
retained the services of Mr. Santo Crimp, M. Inst. C.E., of West- 
minster, to advise them on the sanitation of the city. Mr. Crimp 
will proceed to Bombay in September next, and will probably remain 
there about two months, 


Iraty is peculiarlyewell provided with water power, 
and the use of this power to promote electric traction is being 
talked of. With probably this idea in view, certain restrictions 
have of late been put upon granting water-power concessions. 
Whether the idea will be ps A out or not in the future, says Mr. 
Consul Keene at Genoa, it is at any rate worth the while of British 
electric companies to keep themselves informed of any develop- 
ment in the scheme, with a view to being prepared to compete for 
the contracts, should tenders be invited. 


Wirs the three large fifty-ton furnaces which were 
started last year in the Dalzell Steel and Ironworks, Motherwell, 
a record output in steel smelting has been established at this well- 
known establishment. For the last six weeks the output from the 
No, 3 smelting shop, containing these large furnaces, has averaged 
somewhat over 1300 tons per week, and during the past eight 
months or so 500 tons of ingots per week have frequently been 
turned out per furnace. The production of the Dalzell Steel and 
Ironworks now runs to more than seventeen times the output of 
the original works in the seventies, this representing over 17,000 
tons of finished steel and iron per month. ; 


Messrs. MENzIES AND Company, engineers, ship- 
builders, and ship repairers, Leith, one of the oldest shipbuilding 
firms in the kingdom, and notable as having built in 1837 the 
Sirius which—with the Great Western—was the first steamer to 
cross the Atlantic, have acquired the shipyard at Inverkeithing on 
the Fifeshire side of the Firth of Forth, occupied until recently 
by Messrs. Cumming and Ellis. They purpose carrying on there 
the work of ship construction and repair, as an adjunct and com- 
plement to the engineering part of the business at Leith. The 
demand at that port, in the matter of engine and boiler work, has 
been such as lately to have caused the firm to double their shops 
and lay down a variety of the most efficient modern tools. 


In his report to the Foreign-office on the. trade of 
Amsterdam during 1898 Mr. Consul Robinson makes some remarks 
on the advisability of the adoption of the metric system of 
weights and measures in this country. He says that unless the 
United Kingdom adopts the metrical system of weights and 
measures, and the classification of iron and steel goods which 
obtains on the Continent, she may look on the continental, and 
perhaps on other markets, as lost to her. The present activity in 
this branch of work, which exists all over Europe, cannot last very 
long, and it would be wise to prepare to meet the inevitable time 
when competition will again become fierce, and when every nerve 
will have to be strained to secure orders, even at the lowest 
figures. Mr. Robinson says he has seen, both in Germany and in 
this country, the change to a metrical system of weights and 
measures carried out with far less trouble and inconvenience than 
seems to be feared in Great Britain. 


Tue president of the German Nautical Association 
sent a memorial last year to the German Government urging the 
necessity for some improvement in the lighting of the eastern 
entrance to the English Channel, by the light and the fog-signal 
on the East Goodwin lightship being made more powerful, and by 
the placing of a light-vessel on the South Falls. The German 
Government, according to Fairplay, has had some correspondence 
with the British Government on the subject. The Government 
reply was to the effect that the Trinity House considered that as 
there was already a lightship on the North Goodwins, no urgent 
necessity existed for placing another one on the South Falls, but 
that it did appear advisable that a lightship should be stationed 
on the Sandettie Bank, which is in closer proximity to the French 
than to the English coast. As regards the strengthening of the 
illuminating apparatus on the East Goodwin lightship, the Trinity 
House is of opinion that such a measure is desirable, and it will be 
carried out as soon as an opportunity occurs for bringing the 
lightship to shore. On the other hand, the establishment of a 
siren on board that ship is not considered advisable in view of its 
close proximity to the North and South Goodwin lightships. The 
improvement of the signalling apparatus on board the East Good- 
win lightship, however, would be taken into consideration, and 
would be carried out, if possible, at the same time as the strength- 
ening of the light. The German Government afterwards com- 
municated with the French Government respecting the lightship 
of Sandettie Bank, but the reply was to the effect that in view of 
more urgent and expensive works now under operation or already 
decided on, the matter must be postponed for the present, but 
the assurance was given that the subject should not be lost 
sight of. 


Durine the recent cruise of Admiral Sampson’s 
squadron, all the vessels participated in a speed trial. The New 
York made the best speed, 19°2 knots on an average, the Brooklyn 
making less than 17. The Massachusetts made 14°82 knots on an 
average, and the Indiana considerably less, having been able to 
use forced draught on only one boiler. The Texas made 12°2 
knots. The record of the Massachusetts was remarkable, even cor- 
sidering her favourable condition. Her revolutions under natural 
and forced draughts numbered 110°15 and 119°08 to the minute, 
and her speed was 14°] and 15°2 knots per hour. She developed 
10,891 and 14,713-horse power. The trial, according to the Marine 
Review, compares very favourably with her builders’ trial, during 
which her displacement was nearly 1000 tons less and her speed 
only 1°42 knots greater. Economy of the coal consumption was a 
most important feature in her speed trial, and was apparent 
throughout her cruise. She left New York April 20th, steamed 
between 3700 and 3800 miles, including the speed trial, in which 
66,000 lb. of coal was used, and reached New York again May 2nd 
with 239 tons ci coalin her bunkers, which proves that the ship 
has a 4000-mile radius of action, The run of the New York was 
also excellent. Her revolutions numbered 118 on an average 
under natural draught, and reached a maximum of 134 under 
forced draught, which is the same figure reached on her builders’ 
trial. About 15,000-horse power was developed, with a consump- 
tion of 2°3 and 2°51b. of coal per horse-power. The New York 
had a greater displacement by 1800 tons than on her builders’ trial. 
The Brooklynconsumed more coal than either the New York or 
the Massachusetts. Her record was inferior to that of the New 
York in several ways, which verifies a statement ascribed to Mr, 
Cramp that he never built a better boat than the New York. 
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A NEW LUBRICATOR. 


Tue lubricator illustrated below is designed to afford a 
continuous supply of oil to the valves and cylinders of steam | 
engines. In the ordinary sight-feed lubricator the feed 





ceases with the breaking of the sight-glass, thus rendering | 
the lubricator useless. 


This lubricator is not subject | 
to this disadvantage, an auxi- 
liary feed affording constant 
and regular lubrication during 
the time that the sight-feed 
glass is broken, and continu- 
ing until the glass is replaced. | 
Its operation is as follows :— 
On the sight-feed glass D 
breaking, the check valve M 
automatically closes and pre- 
vents the escape of steam from 
the lubricator. The sight-feed 
regulating valve E is then 
closed, and the auxiliary-feed 
valve N opened to permit of 
the oil flowing through the 
by-pass leading to the port 
conveying the lubricant to 
the outlet H. This auxiliary 
supply can be regulated in the 
same manner as the sight- 
feed ; the valves and apertures 
of both feeds being identical 
in size. A new glass can be fitted while this auxiliary 
supply is in operation without interfering with the perfect | 
working of the lubricator. 

A further advantage is claimed in the incorporation of the 
self-seating spindle valve A for controlling the steam inlet 
and oil outlet ports, in place of the cock-plug usually em- 
ployed for this purpose. The construction of the cock-plug 
renders necessary its frequent grinding in, which adds con- 
siderably to the cost of maintenance, and greatly militates 





























| engines, 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

A gas engine of 650-horse power.—One of the largest gas engines 
in existence, if not the largest, is a Westinghouse engine now in 
use at East Pittsburgh. The engine is of the vertical inverted 
type, with three cylinders and two outboard fly-wheels, It is rated 
at 650-horse power, and closely resembles the Westinghouse steam 
ticularly in its upright, self-contained construction and 


its self-lubricating features, It is directly connected to an eight- 


| pole, 400-kilowatt, 550-volt Westinghouse dynamo, furnishing 


current for operating an electric shunting locomotive in an indus- 
trial plant, and capable of carrying a continuous overload of 30 
per cent. The cylinders are so arranged that an explosion takes 
place at each revolution of the engine shaft, the charge being 
exploded by an electric igniter. With an impulse at each revolution, 
close speed regulation is practicable, and os speed is further con- 
trolled by a sensitive governor, which regulates the amount of 
explosive mixture admitted at each stroke, in accordance with the 
load on the engine. In engines of this size and larger, to de- 
velop l-horse power requires the consumption of less than 
1 lb. of coal in an efficient gas-producing plant. An engine of 
1500-horse power of this same style is now under construction, 
Electric traction in coal mines.—The Keeling coal mine, near 
Pittsburgh, has seven miles of underground haulage, on half 
of which the cars are hauled by mules, leaving 34 miles 
operated by electric locomotives. Two of these engines are used, 
weighing 25,0001b. each, with 15 per cent. traction on the draw- 
bar. The estimated pull is 101b, per ton for the engine, and 20!b. 
per ton for the cars, on well-built and level track, but for the 
rough, light track and the bad condition of the cars, as met with 
in every-day service, the initial rating is 401b. pull per ton on the 
level. The engines were built by the Baldwin Locomotive Works, 
and have each two 50-horse power Westinghouse motors. An 
engine can run at eight miles an hour up a gradient of 1 in 100, 
hauling thirty loaded cars weighing two tons each. The entries 
are 5hft. high and 84ft. wide, and the permanent way is of 39in. 
gauge, laid partly with 40 lb. flange rails. The power plant con- 
sists of two horizontal steam engines, each driving a Westinghouse 
generator by means of a belt. The generators are of the direct- 


| current, compound-wound, multipolar type, of 100 kilowatts capa- 


city at 250 to 300 volts. The electric current is used for incandes- 
cent lamps at the parting-rooms, and in the waiting-rooms for the 
men, It is also to be used 

t> operate two under-cutting 

| coal-mining machines. These 
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WAKEFIELD'S LUBRICATOR 


Some engineers are opposed to the 


tom bord, is thus now all 
making lumpcoal, From the 
mine, trains of sixty cars, or 
120 tons, are hauled by 16-ton 
steam locomotives, the line 
passing through three old 
mine tunnels, enlarged to 94ft. 
in height, 8ft. top width, and 
10ft. bottom width. This line 
is laid with 60 Ib. flange rails, 
and is two miles long. 

The heaviest express locomo- 
tives—The heaviest locomo- 
tives ever built for express 
train service have recently 
been put in service on the 
Chicago, Burlington, and 
Quincy Railway. They are of 
the Atlantic type, having four coupled driving wheels, of which the 
rear are the main drivers, a four-wheeled leading bogie, and a 
single pair of trailing wheels, The engines are four-cylinder com- 
pounds, on the Vauclain system, and have boilers 54ft. diameter, 
with tubes no less than 16ft. long, and having a total heating sur- 
face of 2500 square feet. The boiler pressure is 210 lb. Six- 
wheeled tenders, with fixed axles instead of ie trucks, are used, 
One of these engines makes a round trip daily from Chicago to 
Galesburg, and return, a total of 326 miles. There are ten stops 
each way, and the running time is about 42 miles per hour on an 
average. The trains are composed of nine or ten cars, including 
heavy sleeping and dining cars, the total weight being 375 tons 
behind the engine, or 500 tons with engine and tender. The lead- 
ing dimensions of these powerful and handsome engines are as 
follows :— 
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Cylinders, high pressure... 18}in. by 26in. 
Ww be 28in. by 26in. 


” lo 
ving wheels .. 
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against its effectiveness. 
use of an automatic check valve. In such cases this objection 
will be met by substituting an ordinary spindle valve. Also, 
if required, a gauge glass to show the quantity of oil in the 
cup, can be fitted. The lubricator is supplied by Messrs. 
C. C. Wakefield and Co., 27, Cannon-street, E.C. 








AUSTRALIAN NOTES. 
(from our own Correspondent.) 

A NET increase of £16,971 is shown in the quarterly report of the 
New South Wales railways ending March last. 

Intense excitement prevails in New South Wales on the forth- 
coming referendum of the Federal Enabling Bill, which is to be 
decided on June 20th next. The anti-Federalists are showing 
great bitterness. On this occasion a simple majority will decide 
the fate of the Bill. The result of the election in New South 
Wales will be looked forward to with anxiety, as unless that Colony 
is favourable to federation, the measure will drop through in 
regard to the other Colonies. 

In the half-yearly report of the North Shore—Sydney—Steam 
Ferry Company, Limited, the chairman, Mr. H. E. Russell, 
announced that tenders for the hulls of two new screw steamers 
have been accepted, and the work is now in progress. Tenders 
for the engines have also been accepted, one set to be made in 
Sydney, the other in England. 

It is stated that from January Ist to April 6th this year the 
Victorian railways have carried 2,210,895 bags of wheat to the sea- 
board, and there are stil] 607,620 bags awaiting transport. The 
quantity forwarded this year, compared with the corresponding 

riod last year, shows an increase of over a million and a-quarter 


ags. 

The Government of South Australia has decided not to entertain 
the ag ka for the construction of a railway on the guarantee 
system from Port Augusta to the West Australian border, It was 
sae to construct the line from Port Augusta (S,A.) to 

algoorlie (W.A.) on the Governments of South ‘Australia and 
West Australia guaranteeing interest on the money expended in 
the construction, 


Dri 7ft. jin. 
Truck a SF rea ft. 
Trailing ,, eal ae ft. 64in. 
Driving wheel base .. 7ft. 9in. 
Total - > he 27ft. lin 
Weight on drivirg wheels 48 tons 
6 CEs ce ee te 80 tons 
+» Of loaded tender .. 50 tons 
Boiler, diameter.. .. oft. 2in 
Fire-box, length .. 10ft. lin 


» width |: tol. 8ft. 4}in. 
ag epth .. .. 5ft. 10}in. and 6ft 2hin. 
Tubes, 248, diameter.. 2s ee 


16ft 





ms en, oe 
Heating surface, tubes . 2320 square feet 

" * fire-box .. 180 9 

” » total 2500 ” 
Grate surface .. .. .. 35 ” 
Height to centre of boiler . ft. 

», to top of smokestack .. 14ft. 9}in. 
Valves, piston, diameter .. llin. 
Valve travdl .. «. so ce 54in. 
Dome, diameter .. 2ft. 6in. 
Tender wheels .. .. .. . 8ft. 6}in. 
Tender tank, capacity .. .. 5000 gallons 
Tender coal space, capacity .. 87 tons 


Vertical water-tube boiler.—The new Maxim boiler consists essen- 
tially of two drums connected by vertical tubes, the lower drum 
being full of water, while the other drum, which is four times as 
large, is but one-third full. The sixteen rows of tubes radiate 
from the upper drum to form two groups of eight each, then 
descend and converge to the upper part of the lowerdrum, The 
boiler is enclosed in brickwork, and a brick wall extends under the 
front part of the lower drum, The flames and heated gases pass 
up between the rear five sets of tubes, then over a partition wall 
and down between four sets of tubes, and finally under another 

artition wall and up between the front four sets of tubes, It will 
S seen that there are thirteen longitudinal rows of tubes and 
sixteen transverse rows, or 208 in all. The upper drum is 6ft. in 
diameter, and the lower drum—4ft. in diameter—serves to collect 
all scale and sediment. The tubes are nearly vertical, and there- 
fore not liable to be easily stopped up, while the slight bends allow 
for contraction and expansion, and there are no exposed riveted 
joints. Brackets on each end of each drum rest on steel truss 
frames across the back and front of the boiler, but independent of 
the tubes and of the brickwork. Some time ago one of your 
correspondents inquired about the ‘“ Climax” boiler. There is an 
American boiler of this name, which consists of a vertical cylinder, 





from which project horseshoe or loop tubes, One end of each tube 
is higher up in the cylinder than the other, and the tubes are bent 


—: 
spirally, so that when the external steel casing is re 

boiler resembles huge coils of steel rope, in which Prarppticcs: . 
the size of the tubes. A ‘‘Climax” boiler of 500-horse power M4 
12ft. diameter, with a 24in. central cylinder, and the height ; 
264ft. The largest is of 1000-horse power. Many of these boilers 
are used for central stations of electric lighting and power plants, 








ENGINEERING NOTES FROM SOUTH AFRICA, 
(From our own Correspondent.) 


RAILWAY construction continues to occupy the attention of the 
authorities in all the divisions of South Africa. The Orange 
Free State appears to find the utmost difficulty in fixing upon q 
scheme of railway extension. The survey of the proposed ling 
between the Cape Colony and Natal is being pushed forward 
The Thames Ironworks Company has not only in hand the building 
of several new lines in the Cape Colony, but has also proposed to 
build a railway from Dundee to join the North Coast line, The 
object of this new line is to secure for the Natal mines the suppl 
of the Cape market. Coal would be carried from Dundee to th, 
coast at 7s, 6d. per ton, and possibly even at 5s, 

The report for 1898 of the general manager of the Natal Rail. 
way states that the entire main line will be completed with 80 |b 
rails, the 60 Ib, rails being used in the construction of the new 
branch lines, The railway has ordered 25 locomotives from 
England, and 140 additiona — wagons. It is proposed that 
during the next financial year 260 wagons should be obtained, in 
order to meet the increase in the coal and general traffic. One of 
the 25 engines now under order is an experimental design of the 
locomotive supintendent, and is intended to carry an increased load 
over the severe gradients of the Natal system. The estimates for 
the coming year propose an expenditure of £63,000 for additional 
locomotives, £110,000 for wagons for coal traffic, and £84,000 for 
30 first and second-class carriages, 20 first-class, and 280 vans, 

The Natal estimates for 1899 also include the outlay of £60,000 
as part of the cost of a floating graving dock for Durban. A great 
deal of controversy continues as to the value of the North Pier 
extension now being carried out at the Natal port. 

New machinery for an additional 60,000 lights has been ordered 
by the Capetown Corporation from the United States. Mr, Low, 
the engineer, explains that the order went to America because 
English firms are too busy to execute any large orders for some 
time to come. Indeed, he says, one large English firm refused to 
quote for the machinery. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


On ‘Change at Birmingham this—Thursday—afternoon, manufac- 
turers report an increased number of inquiries, and buyers are 
anxious to secure supplies at a larger rate than can be obtained, 
The present output | finished iron is one of the largest recorded, 
and is going into prompt consumption, The recent advances in 
prices do not appear to have in any way checked demand, and 
finished iron makers, as well as smelters, decline orders for deli- 
veries next month except at rates ruling next quarter day. Home 
orders represent a heavier amount of business, and foreign inquiries 
are satisfactory. 

The advent of hot weather tends to restrict output, as it disables 
puddlers from the exertions possible in cooler temperatures. This, 
added to the long -continued limited supplies and shortness of 
stocks, has raised pig iron prices. Forge pigs are very high in 
price, and are quoted at as much as 57s, to 58s. for Derbyshires, 
56s. to 57s., and on to 58s. 6d. for Northamptons, 59s, for Leices- 
tershires, and 58s. to 60s. for Nottinghamshires, The current 
average for forge pigs for sheet iron manufacture, of which there 
is a large consumption in this district, is 57s. 6d. to 60s. Messrs, 
J. Bradley and Son, one of the leading firms of Staffordshire pi 
makers, quote their current prices at . for common forge, ani 
ordinary foundry 58s. 9d.; best forge pigs, 60s.; No. 3 foundry, 
62s. 6d.; Nos, 1 and 2, 65s, These quotations are an advance in 
respect of foundry numbers of 2s. to 2s. 6d. per ton. Derbyshire 
foundry pigs are quoted at 65s. for No. 1, 62s. 6d. No. 2, and 60s, 
No. 3, *ehite Northampton foundries are quoted at 63s, 9d. No. 1, 
61s, 3d. for No, 2, and 58s, 9d. No. 3, These prices also show a 
rise on three weeks ago of 2s, to 2s, 6d. per ton. Nottingham 
foundry pigs were this afternoon off the market. 

Steel continues to have a fine trade, Midland steelmakers havi 
no competition from outside, except in Welsh sheets. Mild stee 
of local make is £7 5s, to £7 103, for bars, angles, and girders, and 
steel plates are 203. a ton more. Bessemer steel blooms and 
billets, also mostly from South Wales, are £5 5s. to £5 10s., and 
best Bessemer ditto £5 10s. to £5 15s, 

Black sheets show an improvement, quotations being fs. a ton 
above rates lately ruling. “Singles are now quoted £7 7s. 6d. to 
£7 12s, 6d. ; doubles, £7 15s. to £8; and trebles, £8 10s, (al- 
vanised corrugated sheets are in good demand on oversea account, 
and quotations stand at £12 10s. to £12 15s. for 24 gauge, f.o.b, 
Liverpool, 

Marked bar is £8 10s; Earl of Dudley’s L.W.R.O, brand, 
£9 2s, 6d.; and second grade, £8 ; merchant iron, unmarked, is 
£7 10s. to £8, The Unmarked Bar Association has raised the 
unmarked bar basis to £7 10s., but the ave’ selling price, 
taking it all round, is about £7. Common unmarked bar of North 
Staffordshire make is £7 5s. to £7103. Hoop iron is £7 10s., and 
best ditto, £8 ; rivet iron is £8 10s., and gas strip is £7. 

Copper this week is still on the down grade. Prices at date are 
£74 15s, 6d. to £75 2s. 6d. cash, and £74 10s. to £74 15s, three 
months, At Birmingham the ring in copper does not appear to 
have brought local consumers on thé market to any considerable 
extent, purchases being made only in small els, 

It is stated that the proposed amalgamation of the scales of the 
Midland Iron Trade W es Board and the North of England 
Board is not at present to be further proceeded with, the North of 
England workmen considering that it would militate against their 
interests, 

Good results are following the policy which has recently been 
adopted by the consumers of copper for engineering and other 
purposes, namely, that of buying as little as possible until the 
fancy prices lately prevailing were given up. Values are, fortu- 
nately, coming down to a somewhat more normal state, and 
transactions in standard have taken place at £75 10s. tw 
£75 12s, 6d. cash; £75 10s. cash ; and £75 5s, three months. 
The wild speculation in copper mining shares which has prevailed 
at Boston, and in some other American centres, shows signs of 
subsiding. English smelters are mainly employed in converting 
furnace material and old copper—of which the supply is unusually 
large—into standard copper. ¥ 
The proposed donation of £1000 to the new Birmingham Univer- 
sity by the Patent Shaft and Axletree Company was agreed to by 
the shareholders at their recent annual meeting. 








NOTES FROM LANCASHIRE. 
(From our cwn Correspondents.) 


Manchester—Prices for all descriptions of iron and steel continue 
to move strongly upwards, ard with the very gee scarcity of 
supplies the position is becoming one of considerable anxiety to 
large users, During the week there has been a sort of nervous 
tone in the market as to the possibility of some ‘‘ boom” which 
might disorganise trade ; although in some quarters the opinion 
is held that prices have practica!ly reached the top, the prevailing 





impression is that probabilities are rather in the direction of 4 
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further and possibly rapid upward move, and for the moment opera- 
tions are conducted with great caution. The situation, as viewed 
by one of the leading iron representatives on ‘Change, is that the 
resent position has been brought about, not so much by any in- 
creased trade that has been secured in the shape of new markets, 
put mainly by the withdrawal of foreign competition, which has 
hitherto taken a large proportion of what we considered our 
legitimate export t * 

“fhe Manchester Iron ’Change meeting on Tuesday was well 
attended, and there was a fairly active inquiry, buyers in many 
cases being anxious to purchase for tolerably long forward delivery. 
The actual business put through, however, was comparatively 
small; in the first place, makers do not care to at all entertain 
business for forward delivery beyond the renewal of expiring con- 
tracts with or gene customers, whilst generally they are already 
so heavily sold that they are very diffident about booking orders 
in the open market, except for occasional small parcels, and 
merchants for the most part are at present indifferent about 
operating. The result is that the restriction of business is due 
more to unwillingness on the part of seller than to the absence 
of offers from buyers, although these are mainly confined to 
urchases for present hand-to-mouth requirements, On all 
Cade of pig iron there is a further te upward move upon 
last week’s quotations. For both local and district brands makers 
have altogether withdrawn list rates, and where business is put 
through they are asking quite 3s, to 4s. per ton above the nominal 
basis. Lancashire makers are only dis to book small quantities 
of No. 3 foundry at about 66s. to 66s. 6d., less 24, delivered Man- 
chester. For Lincolnshire foundry from 62s. 6d. to 63s, net is quoted, 
whilst for Derbyshire foundry it would be difficult to get any 
quotations under 64s, to 65s, net, delivered here. There is a 
similar if not even greater scarcity of forge qualities, and for 
these also special prices are quoted, Lancashire makers asking 
about 62s., less 24, whilst Lincolnshire makers are now quoti 
60s. 8d. net cash, delivered Warrington. For Middlesbroug 
foundry delivered by rail Manchester the general quotation is 
now 68s, 4d. net cash, for Glengarnock, and Eglinton makers are 
quoting 70s., with merchants sellers at about 69s, net, delivered 
Manchester docks, and in American pigiron only small lots could 
be bought at about 63s, 9d, net. 

Finished iron makers, in view not only of the increased cost of 
production, but the difficulty in getting supplies of raw material, 
are exceedingly diffident about booking beyond small quantities 
to their regular customers, and although they have not officially 

ut up their basis prices, beg have all practically withdrawn their 
ist quotations for bars, and business now being put through, has, 
in most cases, to be dealt with by special arrangement, according 
to circumstances, The list for Lancashire bars is still nominally 
£7 5s., but makers are not booking new business under £7 10s., 
with North Staffordshire remaining nominally at £7 10s., but 
Yorkshire bars quoted £7 15s. delivered here, Sheets are firm at 
£8 10s, to £8 12s. 6d., and hoops at the list rates of £7 12s, 6d. 
for random to £7 17s, 6d. for special cut lengths, delivered Man- 
chester district, and 2s, 6d. less for shipment. 

In the steel trade the position is steadily hardening, especially 
as regards raw material, both hematites and billets showing a 
further advance. Ordinary foundry hematites are now quoted 
76s, to 78s., less 24, with £5 12s, 6d. net the minimum for billets. 
Bars remain at about £7 lds. to £7 17s. 6d., but boiler plates 
are stiffening up, and are not quoted under £8 15s., whilst hoops 
have been raised to £8 per ton. 

The metal market maintains an active tone, with prices steady 
at recent list rates. 

Throughout all branches of structural engineering exceptional 
briskness is reported, establishments engaged in the manufacture 
of girder and bridge work being pressed with orders that will 
keep them fully employed fora considerable time ahead. Machine 
tool makers experience no slackening off in the special briskness 
which has been so noticeable a feature of this branch of trade for 
some time past. The same also applies to boilermakers, locomo- 
tive builders, and electrical and hydraulic engineers. Engine 
builders, as previously reported, are not in all cases quite so well 
off for work, and in isolated instances appear to be much more 
anxious in looking for new orders, whilst there is a continuous 
slackening off in some sections of the textile machine-making 
industry, although the principal tirms are still kept very busy with 
work in hand, 

Throughout the coal trade the position continues extraordinarily 
strong for the time of the year. Although necessarily there is a 
considerable falling off in actual requirements for house-fire con- 
sumption, there are no surplus supplies even of the better descrip- 
tions of round coal offering on the market, and except that here 
and there in the Derbyshire district, where pits are dependent 
entirely upon the local demand, the output is being reduced, full 
time is still being generally run at the collieries, with practically 
little or nothing going into stock, and prices all through very firm 
at the full list rates, 

As illustrating the strong position which collieries at present 
occupy, they are practically declining to renew contracts with 
merchants on the ordinary basis, and an arrangement has virtually 
been come to between the associated coalowners in the Manchester 
district and the recently resuscitated Coal Sales Association for 
West Lancashire, by which the ensuing year’s contracts with mer- 
chants will be practically restricted to specified quantities, but not 
at any fixed prices, Theassociated Manchester coalowners, although 
declining to join the West Lancashire Coal Sales Association, have 
agreed to act with the Association in principle, and have arranged 
that the minimum basis for the renewal of contracts with merchants 
for the ensuing year shall be 1s, 8d. per ton over last July prices, 
but subject to any further advance that may take place in the 
meantime. The West Lancashire Association had_ previously 
resolved to contract with merchants for specified quantities only at 
prices to be regulated from month to month, according to current 
market rates fixed by the association, In reality the two associa- 
tions, although acting independently, are proceeding on almost 
identical lines in the position they are taking up with regard to 
the forthcoming contracts with merchants, Whether merchants 
will contract under such conditions remains to be seen. 

Common round coals continue in active demand for steam and 
forge purposes, and with the output barely sufficient to meet 
requirements, prices are exceedingly strong, 9s. being about the 
minimum for good qualities of steam and forge coal at the pit. 
With regard to locomotive fuel, where railway companies have not 
contracted for their usual requirements or are inquiring for 
additional quantities, a further advance over last year is being 
quoted. Contracts placed at the beginning of the season were 
accepted at an advance of 1s, 6d. over 1898 rates, but collieries in 
most cases are now asking an advance of 2s, for any further 
quantities, With few excoptions all the principal gas coal con- 
tracts have been practically settled with extraordinary prompti- 
tude at the minimum advance of ls. 6d. per ton over last year, 
and judging from the course of prices with regard to locomotive 
fuel since the railway companies’ contracts were settled, gas com 
panies may consider themselves fortunate in having secured their 
supplies on the general basis of an advance of ls, 6d. over 
last year, A fairly brisk demand also comes forward for 
engine fuel, and although collieries are perhaps not quite 
8o short of supplies to meet the requirements of their 
customers as they were a month or so back, there is no surplus out- 
put offering on the market, and prices are exceedingly strong at the 
full quotations of 6s, 6d. to 6s, $a. for best slack, 5s, 6d. to 5s, 9d. 
for medium, and 5s, 3d. to 5s, 6d. for common at the pit. 

Shipping is fairly active, with prices much as last reported, 
altho h a slight hardening tendency is here and there noticeable. 
For de ma Garston docks ordinary steam coals range from 9s, 6d. 
to 10s.; High Level, Liverpool, 10s, to 10s. 6d., according to 
Fat 3; and he the Partington tips, Manchester Ship Canal, about 

+ per ton, 

Barrow.—There is no change to note in the very active state of 

the hematite pig iron trade, The demand is brisk and even press- 








ing, but makers cannot sell liberally, and they cannot at present 
increase their output, only having forty-two furnaces in blast, 
as compared with forty-one in the corresponding week of last year. 
There is, however, very great firmness in the market, and makers 
are quoting 693. 6d. to 71s. per ton for mixed Bessemer numbers, 
net f.o.b., while warrant iron is at 69s, 24d. net, cash buyers 
693. 2d. ‘Transactions in warrant iron have been fairly liberal 
during the week, and have resulted in increasing stocks held in 
warrant stores by 3043 tons, making the stocks now held 231,948 
tons, or an increase of 55,969 tons since the beginning of the year. 

Iron ore is in full and steady request, and raisers are liberally 
sold forward, but they are only selling in, comparatively speaking, 
small parcels for forward delivery, so as to get the advantage of 
the higher rate of prices expected in the pig iron market, Good 
average sorts of native hematite ore are selling at 15s. per ton net 
at mines, and common sorts are at 12s. 6d. Spanish ores are in 
large consumption, and are still being very liberally imported. 

The steel trade is very busy, and there is a good outlook so far 
as new orders are concerned. Heavy rails are in very great 
demand, and £5 2s, 6d. is the current quotation. Foreign business 
is now expected, seeing that American makers are busy enough on 
their own account. Steel shipbuilding material is very nee in 
demand on Admiralty account, and a fair inquiry is experienced on 
mercantile marine account. Other branches of the steel trade are 
very busy, and orders are very fully held. 

Shipbuilders and marine engineers are as busy as can be in every 
branch of their business, New orders are noticed. 

The shipping trade is busy. Last week’s returns of exports 
from West Coast ports reached 11,345 tons of pig iron and 6645 
tons of steel, being an increase of 3174 tons of pig iron and a 
decrease of 1250 tons of steel, as compared with the corresponding 
week of last year. The aggregate for the year shows pig iron 
exports at 217,048 tons of pig iron, and 216,387 tons of steel, 
showing an increase of 5548 tons of pigiron and a decrease of 
— tons of steel, as compared with the corresponding period of 
ast year. 

Coal is in full demand, and good prices are ruling. Coke, 27s. 
delivered, and the supply is still short of ting the d d 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


{ \T'HERE is now, owing to the continuous warm weather, a distinct 
drop in the demand for household coal both on metropolitan and 
district account. Up to the present pits have produced a high 
output, quite equal to what was brought to bank during the colder 
weather, and the market has taken all that has been offered it. 
Even yet there is no indication of stocks being likely to accumulate 
at the pits. Household consumers, however, who at this season 
expect a reduction in prices, are likely to be disappointed. In 
one or two instances where special qualities were saleable above 
the average, a little concession has had to be made, but generally 
there pas, = da no reduction of quotations, best Silkstones making 
from 10s. to 11s, ir ton ; ordinary, from 8s, per ton ; Barnsley 
house, from 9s. to 10s. per ton. As to what is being done with re- 
gard to locomotive coal for railway companies, we cannot hear 
of the completion of any formal arrangement, At the same 
time there is a distinct understanding that the rates will not be 
less than 10s, per ton for best Barnsley hards to be delivered during 
the six months commencing in July. is is an advance of 1s, 6d. to 
2s, per ton over the standard contract rate under which hard coal is 
being delivered to railway companies, who, although required to 
y more for next half-year’s supplies, have the comfort of know- 
ing that they have latterly been having what they needed at rates 
considerably under those consumers had to pay in the open market. 
In steam coal business continues as active as ever, the pressure 
being so great that a large weight is sold before it gets to bank. 
This, of course, is owing to the causes previously mentioned—a 
steady and large demand for theiron tradeand the railway companies, 
while the call for export continues to get larger. Barnsley hards are 
at 9s. 6d. to 10s. 6d. per ton, several buyers being content to pay 11s. 
og ton for prompt deliveries. Gas coal is fetching from ls. to 
s. 6d. per ton over the contract rates for last year. Engine fuel 
is not being produced in quite sufficient weight to meet the demand. 
Nuts make 7s. to 8s. per ton ; screened slack, from 5s. 6d. per ton ; 
pit slack, from 3s. 6d. per ton, Coke continues in ever-increasing 
request, in spite of the increased output, ordinary qualities 
fetching 12s, to 12s. 6d. per ton, best gas coke 13s. to 14s. 6d. 
The iron and the steel trades are both brisk, and the total 
output has never reached locally as high a level as to-day. 
Hematite pigiron is at 68s, pertonat Sheffield, a figure which denotes 
an advance of 6s. per ton during the past two or three weeks. 
Common forge iron is at 52s. to 53s, per ton. On the 6th inst. 
Sheffield iron manufacturers advanced merchant iron by 10s, per 
ton, following three previous advances this year of 5s. per ton 
each in the Sheffield district. These advances are caused by the 
rapid rise in pig iron and fuel, as well as the higher wages. 

n Besse and Si steel an advance in values has been 
obtained. This has not extended to the manufacture of other steels, 
where there is a lack of combination resulting in increasing keen- 
ness of competition. In crucible steels, particularly in the highest 
class, the demand is still good at profitable prices, but if anything 
the pressure is not quite so severe as it was. Several of our 
Sheffield and district firms have laid themselves out for the supply 
of heavy castings for electric, shipbuilding, and hydraulic work 
generally. Most of these castings are produced in Siemens 
steels, and there is abundance of orders in hand to keep the plant 
fully employed for months to come. In locomotive castings a 
satisfactory business is also being done, but it is evident that the 
engineering firms are not quite forward with their contracts, as in 
several instances the castings have been delayed in delivery. 

On Saturday last the members of the Incorporated Association 
of Municipal and County Engineers held their Yorkshire district 
meeting at Sheffield. 











NORTH OF ENGLAND. 


(From our own Correspondent.) 

AN unusually favourable report can fairly be given as to the 
course of trade in this district since last week ; in fact, there has 
not been so good a period this year, and higher prices have been 
realised in most branches, while the amount of business transacted 
is large, and might have been still larger if the sellers had so willed 
it, for the consumers were much keener to buy than producers were 
to sell, One reason why makers are rather indifferent is that they 
have already plenty of orders on hand ; indeed, for want of stock 
they, in some cases, cannot deliver all the iron they have con- 
tracted to supply, and there are a good number of cases where 
they have this month had to return to merchants delivery orders 
for iron which should have been executed last month. Another 
reason for makers Ler back is that where they have any iron 
they wish to keep it for the still higher prices which almost every- 
one seems certain will be realised ; they are convinced that the 
top has not yet been reached. They will not sell forward with 
the prospect of doing better. Consumers recognise that the 
chances are that they will have to pay more, and their reason 
for holding off having disappeared, they are anxious to buy, more 
particularly as most of them are getting short of iron. The 
sellers are at present quite the ‘‘ masters of the situation,” and 
naturally the tone of the market is distinctly ‘‘ bullish,” for which 
there is and sufficient reason, The “bears” are not “in 
it” at all at present, and the indications are that they will not 
have a chance of being so for long enough. 

The most notable feature of the pig iron market this week has 
been that No. 3 Cleveland G.M.B, pig iron has reached 60s. per 
ton—a rate which is attained only once in about ten years. It is 
undoubtedly a very good price, considering that the usual price in 





ordinary times is in the neighbourhood of 40s,, and that was the 
figure which was ruling at this time last year. It has for some 
weeks been predicted that No. 3 would touch 60s, during the 
present ‘‘boom,” but this figure has been attained more rapidly 
than was expected, and the general idea is that everything is 
favourable to No. 3 reaching the price that was attained ten years 
ago, viz., 68s, When producers on Tuesda to quote 60s, 
for No. 3, consumers were not ready to give it, but finding on 
Wednesday that it could not be got for less, they paid it without 
much demur, more especially as more was asked and paid for 
Cleveland warrants, in fact 60s. 34d. cash has been given. Specu- 
lators have recently turned their attention more to Cleveland 
warrants than to Scotch and hematite, and the price has advanced 
faster, with the result that while a short time ago Scotch warrants 
were 8s, 6d. above Cleveland, now they are only 4s, 84d. above. 

No. 1 Cleveland pe iron has been advanced to 61s, 6d., No. 4 
foundry to 59s., and grey forge to 57s. 6d.; while for mottled and 
white iron there are practi no quotati at all, as these 
qualities are next to unobtainable. Forge iron of all kinds is 
very scarce, as the demand has been kept up while the produc- 
tion has decreased, the furnaces having of late been making 
more than the usual proportion of the higher qualities of pig 
iron. The weather is now favourable to the furnaces working well. 

There are no Middlesbrough hematite warrants now to be 
bought, and producers have advanced mixed numbers to 68s. per 
ton, which they are able to get—indeed, 68s. 74d. has been paid— 
as West Coast makers’ iron and warrants are dearer than this. 
The scarcity in the supply of hematite is even more pronounced 
than it is in that of ordinary Cleveland iron. A good deal of 
foreign ore has been imported this week into the Tees—over 23,000 
tons on Monday—and as consumers are now well supplied, ore 
merchants who have unsold cargoes on the way have t diffi- 
culty in disposing of them, and must take less than the regular 
price, which is 16s. 6d. per ton delivered at wharf in this district. 

Pig iron exports this month are quieter than last; but in this 
there is not much significance, as it is the usual experience, June 
being almost invariably a quiet shipping month. The quanti 
shipped up to Wednesday night was 27,350 tons, as compared wit! 
30,087 tons last month, and 22,594 tons in June last year. The 
stock of Cleveland pig iron in Connal’s public warrant stores on 
Wednesday night was 141,922 tons, and of hematite the stock 
was 23,154 tons, the quantity having been stationary since the 
29th ult. 

In regard to the foreign business ‘of the Cleveland ironmasters, 
it is interesting to note that they are much more than holdi 
their own. This year, out of a total of 541,791 tons ship 
altogether, 293,121 tons were for oversea destinations, and this is 
the largest quantity ever reported for the corresponding four 
months of the year. The average shipment to foreign ports is 
under 200,000 tons, and the a best fae. was in 1897, 
when it was 279,967 tons. rmany alone has had two-thirds of 
the iron sent abroad—182,152 tons, the previous best quantity to 
that country being 153,144 tons, in 1897. The total exports of Pig 
iron from the Cleveland district this year—541,791 tons—are 1 

r cent. more than in the corresponding period of last year, and 

1,000 tons more than the previous best. It is thus apparent that 
the Cleveland makers are more than holding their own in the 
trade with foreign countries, 

Bar iron has been advanced this menth no less than 5s, per ton, 
and sheets fully 2s, 6d. per tom. Plates and angles and ship- 
building iron and steel generally have not been altered in value ; 
in fact, they have been stationary for some considerable time, 
but the manufacturers of these, it must be remembered, had 
their innings some weeks ago, when all other prices were moving 
slowly. However, it is expected the plate and angle manu- 
facturers will shortly follow the example of the bar makers, and 
raise prices to cover the extra cost of production, Common iron 
bars have now run up to £7, best bars to £7 10s., and double 
best to £8 10s.; while steel sheets, singles, are up to £8 12s, 6d., 
and doubles to £8 17s. 6d.; iron sheets, singles, are at £8, and 
doubles at £8 5s., all less 2} per cent. and f.o.t. Steel ship plates 
can still be had at £7 2s. 6d., steel boiler plates at £8 5s., steel 
ship angles are at £6 17s, 6d., and iron ship angles are at 
£6 12s. 6d., all less 24 per cent, f.o.t. Heavy steel rails are at 
£5 2s, 6d. net at works. 

It is apparent that there is again a lull in the demand for new 
vessels, Owners are inno hurry to order any more, especially 
when such high prices are quoted—prices which, however, are 
necessitated by the increased cost of materials. A dispute has 
occurred at Messrs. Short Brothers’ shipyard at Sunderland, which 
has hitherto been run on non-union lines. The shipwrights, to the 
number of 250, expressed their intention of joining the Boiler- 
makers’ and Iron Shipbuilders’ Society, whereupon the firm gave 
them their notices, which have been carried into effect. The 
society will support the men. 

The dispute at Sir Theodore Fry and Co,’s Rise Can Rolling 
Mills, Darlington, as to the payment of level-hand money has been 
amicably settled, and work is continued this week as usual. 

Mr. W. H. Wise, of West Hartlepool, has patented a derrick 
slewing winch. It consists of a small pair of engines rotating a 
gipsy wheel, which hauls upon an endless chain, fitted pre- 
ferably at the back of the derrick post. One side of the chain 
ascends as the other descends, and to links in the chain are 
attached the usual derrick guys —— blocks, one guy being 
hauled upon as the other pays out. The derrick may be swung 
to either side of the ship over a radius of 90 deg. from the plumb 
of the hatch, 

On Friday last Sir Lowthian Bell, Bart., deputy chairman of 
the North-Eastern Railway, cut the first sod of the new railway 
and road which the Tees Conservancy Commissioners and the 
North-Eastern Railway Company are to construct for the purpose 
of opening out for industrial purposes what is now practically 
waste land on the north bank of the Tees, between Haverton Hill 
and Stockton. Afterwards the foundation stone was laid in 
Queen’s-square, Middlesbrough, of new offices for the Tees Con- 
servancy Commissioners, who have hitherto had their headquarters 
at Stockton. In the evening a banquet was given by the Com- 
missioners in the Town Hall, Middlesbrough, at which over 450 
of the chief traders of the district were present. 

The coal trade shows a considerable increase in activity, and 
this is most pronounced in the gas coal branch, which is somewhat 
unusual at this season of the year. Some very good contracts 
have been placed, and some sellers have realised 10s. per ton 
f.o.b. for best unscreened gas coals, Certainly there is an advance 
of 6d., and the minimum for the best qualities is not under 9s. 6d. 
A large firm of metropolitan coa] importers have agreed for the 
delivery of 75,000 tons of unscreened Durham coals over the 
ensuing twelve months, and have arranged to pay 9s. per ton 
f.o.b., Tyne dock. The Stockton Corporation have given out 
orders for 37,000 tons of gas coals, of which the North Brance- 
peth Coal Company will supply 12,000 tons of screened ; the Wear- 
dale Coal and Iron Company, Limited, 10,000 tons unscreened ; 
the Charlow and Facriston Coal Company, Limited, 10,000 tons 
unscreened ; and Messrs. Bolckow, Vaughan, and Company, 
5000 tons of Binchester, Byersgreen, or Newfield screened coal. 
The Corporation are paying 3s. per ton more than they did in 
1896. Steam coal is selling more freely, 12s, 6d. per ton f.o.b. 
being paid, white smalls are at 5s. 9d. to 6s. Bunkersare in larger 
request, lists being at 9s. 3d. to 9s. 9d. per ton f.o.b. Blast 
furnace coke has been put ap another 6d. this week, making the 

rice of average sorts 21s. 6d. per ton, delivered at the furnaces on 
‘ees-side, and some sellers have realised 22s, 6d. for delivery up to 
the end of the year. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE was a good deal of strength in the Glasgow iron market 
this week, but prices necessarlly fluctuated to some extent in con- 
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sequence of the business having again become largely speculative. 
On some days warrants were changing hands at the rate of from 
30,000 to 40,000 tons. Very strong reports were received on 
’Change from America and the Continent, and these naturally in- 
fluenced the market to a very considerable extent. Business was 
done in Scotch warrants from 64s. 7d. to 65s, 24d. cash, and 
643. 10d. to 65s. 4d. one month. Cleveland iron sold at 60s. 
fourteen days, from 60s. to 603, 3d. cash, and 59s, 6d. to 60s, 8d. 
one month. The transactions in Cumberland hematite pigs varied 
from 68s. 11d. to 69s, 34d. cash, and 69s. 3d. to 69s. 6d. one month. 

The prices of Scotch makers’ iron are again higher in sympathy 
with the warrant market. Govan is quoted f.o.b. at Glasgow, No. 1, 
66s. 6d.; No. 3, 65s.; Monkland, No. 1, 67s. 6d.; No. 3, 65s. 6d.; 
Wishaw and Carnbroe, Nos. 1, 67s. 6d.; Nos. 3, 65s. 6d.; Clyde, 
No. 1, 70s.; No. 3, 67s.; Gartsherrie and Summerlee, Nos, 1, 
723.; Nos. 3, 67s.; Calder, No. 1, 71s.; No. 3, 67s.; Coltness, No. 1, 
72s.; No. 3, 67s.; Glengarnock at Ardrossan, No. 1, 703.; No. 3, 
66s.; Eglinton at Ardrossan or Troon and Dalmellington at Ayr, 
Nos, 1, 67s.; Nos. 3, 663.; Shotts at Leith, No. 1, 71s.; No. 3, 
67s.; Carron at Grangemouth, No. 1, 7ls.; No. 3, 66s. per ton. 

The stock of pig iron in the Glasgow warrant stores shows the 
small reduction for the week of twenty-one tons, and is 11,730 
tons less than at the beginning of the year. 

There is a very good demand for Scotch-made hematite pigs, 
which are quoted by makers 72s. to 723, 6d. per ton delivered in 
railway trucks at the steel works. 

The furnaces in blast in Scotland number 83, compared with 81 
at this time last year, and of the total 41 are producing hematite, 
36 ordinary, and 6 basic iron. 

The shipments of pig iron from Scottish ports in the past week 
have been 5147 tons, compared with 5922 in the corresponding 
week of last year. There was despatched to Germany 475 tons, 
France 430, Holland 340, Canada 25, United States 25, India 57, 
Russia 200, China and Japan 690, other countries 107 ; the coast- 
= shipments being 2588 tons, against 3909 in the same week of 

There is great activity in the manufacturing branches of the 
iron and steel trades. The foundries are very full of work, both 
as regards heavy and .~ castings, and numerous extensions of 
works are being made, e prices of iron bar are higher ; in fact, 
the whole range of iron goods has been moving upwards. Ship 
rivet iron and common bars are qucted £7 5s.; best bars, £7 12s. 6d., 
and best horseshoe iron, £7 15s, per ton, less 5 per cent. discount 
for cash inonemonth. These prices show an advance of 5s. per ton 
over those fixed three weeks ago ; but the rise is believed to be 
fully warranted by the advance in raw iron, and the increased 
costs of working. The prices of steel have also been further 
advanced 23. 6d. per ton since the middle of last week. Steel 
ship plates are now quoted £7 7s. 6d. per ton, less 5 per cent. 
discount for delivery in the Glasgow district. There has been a 
good inquiry for steel for shipbuilding and other purposes. It 
is understood that the demand has been increased owing to 
a number of firms being obliged to buy against contracts 
which were made some time ago by the firm of Neilson Bros., 
which recently failed. The losses sustained by a number of firms, 
engineering and shipbuilding, through this failure, vary from 
£21,000 to £4000. The firms who have sustained losses will, of 
course, rank on the Messrs. Neilson’s estate. 

There is a fair business in coals, although it is difficult to dis- 

of the entire output of the collieries. The miners are work- 
ing very steadily all over the country, and there is a maximum 
output. Coals are beginning to accumulate at some of the pits, 
and if this goes on for any length of time prices are sure to 
recede. The very warm weather of the last few days has greatly 
reduced the demand for household coals for home consumption. 
Very large quantities are being consumed at the iron and steel- 
works, The shipping business in coals is not quite so good. There 
has been in some directions a scarcity of prompt tonnage, but 
there can be no doubt that all over the country the miners have 
been working so steadily that the output has more than over- 
taken the current consumption. The shipments from Scottish 
ports in the past week have amounted to 167,969 tons, compared 
with 181,626 in the preceding week, and 220,658 in the correspond- 
ing week of last year. The prices of coals, f.o.b. at Glasgow 
Harbour, are for main coal, 8s. 94. to 9s.; splint, 93. 3d. to 9s. 6d.; 
steam, 93. 9d. to 10s.; ell, 93. 9d. to 103. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


gen yee pos, Seepage get asubstantial customer, 
at the cost of the Tyne party. Borde and Son, of Dunkirk, are 
stated to have transferred their custom to Wales, for about 130,000 
tons annually. They possess the largest fleet of sailing vessels in 
the world, and do a large business with, amongst other quarters, 
the West Coast of America—to which, by the way, such firms as 
Pyman, Watson and Son, Cardiff, transmit a great deal. It is 
stated that Borde and Son, by changing their base of operations 
from the Tyne to Cardiff, will save 1s, 3d. per ton. 

I am glad to note that another peace element has been intro- 
duced into the Welsh coal trade. The winding enginemen have 
agreed to sign on for five years, from May, 1897, at an advance 
of 10 per cent. added to the percentage on standard rate. 
There was a short supply of coal at all ports last week on account 
of the holidays, with the result of a distinct hardening, and, in 
some cases, an advance in —_ Best steam this week was at 
least 3d. better, and the following closing figures show that most 
of the leading coals are looking up. 

Best steam, 13s, to 13s. 3d.; seconds, 11s. 9d. to 12s, 6d.; drys, 
lls. 9d. to 12s.; special smalls, 9s, to 9s. 3d.; best ordinaries, 
7s. 6d. to 8s.; seconds, including dry, 7s. 6d. per ton, f.o.b.; best 
Monmouthshire, for Cardiff shipment, 11s. 3d. to 11s. 6d.; seconds, 
10s, 3d. to 10s. 6d.; best house coal, 12s, 6d. to 13s. 6d.; No. 3 
Rhondda, 12s, 9d. to 13s.; brush, 11s, to 11s, 3d.; small 9s. 6d. to 
10s. ; = 2 Rhondda, 9s. to 93. 6d.; through, 8s, 3d.; small, 7s, 3d, 
to 7s. 6d. 

As the prospective small coal prices are matter of interest, I add 
the figures accepted a day or two ago for 30,000 tons to be 
delivered over the next three months at La Rochelle to the 
Chemins de Fer de ]’Est—c i.f. prices, 15f. 85c. John Cory and 
Sons, Cardiff. 

Swansea prices: Anthracite big vein, best selected for malting 
purposes chiefly, 13s. to 14s.; second quality, lls. to lls, 6d.; 
ordinary large, according to quality and selection, 9s. 6d. to 10s, 
Small rubbly culm, 5s, 3d. to 5s. 9d. Steam coals, 11s, 6d. to 13s.; 
seconds, 10s, to 1ls.; bunkers, 8s, 3d. to 8s. 6d.; small, 7s. to 8s, 
House coals: No. 3 Rhondda, 12s. to 13s.; No. 2 Rhondda, 10s, to 
1ls.; through, 8s. 9d. to 9s, 6d.; small, 7s. 9d. to 8s. 3d.; all de- 
livered Swansea f.o.b., cash 30 days less 24. 

At Swansea, as at Cardiff, coke is distinctly on the up age 
Latest prices: Furnace, 23s, per ton; best foundry, 25s, to 
27s. 6d. Pitwood, 16s. 6d. to 17s.; Cardiff prices, 16s, 

The expression of thanks to Sir W. T. Lewis, very earnestly 
given in November last by the associated coalowners, was formally 
presented to Sir William a few days ago, The next function in 
connection with his long series of services to the coal district is 
to be the erection of a statue in his native town, Merthyr Tydvil. 
This is to take place in July. 

A fair inquiry for patent fuel continues at all ports, Russia 
and France are large importers, Last week Swansea made up for 
lessened shipments of late by despatching 14,540 tons. Cardiff 
prices, best, 13s. 6d. to 13s. 9d. ; Swansea, 12s, 6d. to 13s, 

Coke is in strong request at last week’s advanced prices, which 
were well maintained—furnace, 21s. 6d. to 23s. ; foundry, 23s. 6d. 
to 25s. 6d. ; and special, 28s. to 293., Cardiff. My comment last 
week, that the strong demand would lead to the increased make, is 


being realised. In many quarters extensions are to be seen, as 
well as new foundations. Last week, at Cwmavon, Wright, 
Butler, and Co, began the construction of forty additional oe 
ovens, which are expected to double the present make. his 
company, like others, has had to struggle for some time against 
an insufficient make to meet steadily increasing demands. 

Activity in iron and steel is telling upon prices of foreign ore. 
Latest Cardiff figures are :—Tafna, is. to 14s. 6d.; Rubio, 
l5s. 3d. to 15s. 6d. These quotations also apply to Newport ; 
Swansea, 14s, to 15s, 9d. 

Swansea Exchange report mid-week was of interest. Pig iron 
reports showed an advance of 44d. per ton in Scotch, 7d. per ton 
in Middlesbrough, and 3d. per ton in hematite, as compared with 
last week’s figures. Buyers who have been holding off are again 
coming forward, It was expressed confidently, by an authority 
on ’Change, that the present satisfactory condition of things is 
likely to last as long as there is so much buoyancy in the iron and 
steelworks in America ; and one fact is certain, that the Americans 
will not for a time be able to come much into the Welsh market. 

Shipment of tin-plates last week have been low in consequence 
of deficient tonnage—40,388 boxes, while over 75,000 boxes came 
from works, This has sent stocks up to 175,060 boxes, but a good 
week like those of late will soon reduce them, It was reported this 
week that the outlook in the tin-plate trade was more favourable 
than it has been for a long time past. 

Latest quotations in the iron and steel trade are as follows :— 
Pig iron Glasgow warrants, 65s, 44d. to 64s, 104d. cash buyers ; 
Middlesbrough No. 3, 60s. prompt ; other numbers in proportion ; 
hematite warrants, 693s. 34d. to 693s. 2d. for mixed num 
Cumberland according to brand. 

Welsh bars, £7 53. to £7 7s. 6d.; angles, &c., at usual extras; 
sheet iron, £8 to £8 5s.; steel sheets, £8 to £8 10s.; usual extras 
for higher grades; steel rails, heavy sections, £5 7s. 6d. to £5 10s.; 
light, £6 to £6 10s. sleepers, angles, &c., according to specifica- 
tion; Bessemer steel, ee bars, £4 15s. to £4 17s. 6d.; Siemens 
bars, £4 17s. 6d. to £5, all delivered in district, Swansea, net cash, 

Tin-plates, makers’ quotations for Bessemer steel cokes, 12s. 9d. 
to 13s.; Siemens coke finish, 13s. to 13s. 3d.; ternes per double 
box 28 by 20 C, 22s. to 26s.; best charcoal, 13s. 6d. and 13s, 9d. to 
14s. and 14s. 9d. 

Finished black plate, £9 12s. 6d. per ton; Canada, £8 15s. to 
£9 per ton; big sheets for galvanising, 6 by 3 by 30 gauge, £10 lis. 
per ton f.o.t. 

Copper shows a slight relapse, also tin. Latest, copper, Chili 
bars, £75 12s, 6d. to £75 5s.; block tin, £117 to £117 12s. 6d.; 
spelter, £28 ; lead, £14 7s, 6d. 

In the Swansea Valley ‘‘ nothing very cheering” is reported of 
the three copper works. 

The contract for the new Mount Stuart Dry Dock, Cardiff, has 
been given to Mr. James Allen, Cardiff. The tenders sent in were 
about half-a-dozen, and this was the lowest. The cost for con- 
struction, including the latest and most powerful machinery, is 
estimated at £80,000. The dock will be 515ft. in length, and the 
powerful pumps used are expected to dry it in about one hour. 
Eighteen months will very likely be fully occupied in the con- 
struction. 

At the Earlswood, Briton Ferry, two mills start this week on 
black plate. 


rs, f.o.b.; 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE remarkable demand for pig iron and for the various sorts of 
manufactured iron has been maintained upon the week, and though 
the blast furnaces are being worked to their utmost capacity, com- 
plaints of delay in deliveries come in from nearly all parts. Com- 

ratively little fresh business has been transacted in billets and 

looms quite recently, the mills maintaining a reserved position 
as regards the accepting of new orders, because they have such a 
lot of work on hand already ; moreover, prices have been moving 
upwards so quickly that makers will only gain by waiting. The 
finished iron trades are very briskly occupied, and as the require- 
ments for railway, military, and marine material are heavy, the 
engineering and construction shops are looking forward to a very 
busy time. 

Quotations are extremely firm, with a rising tendency on forward 
contracts. At a meeting of the wire rod convention held on the 
31st of May, the price for drawn wire has been raised on M. 150 
to 153 p.t. for the fourth quarter of present year. Officially, the 
following prices have been quoted in Rheinland-Westphalia last 
week :—German foundry pig, No.1, M. 74; No. 3, M. 71; white 
forge pig, M. 64 to 65; basic, M. 62; German Bessemer, M. 70; 
spiegeleisen, M. 72 to 74; Luxemburg forge pig, M. 64 to 65 ; free 
Ruhrort. Good merchant bars, M. 160 to 165; best quality, 
M. 195 to 200; angles, M. 145; hes, M. 125 to 130; sheets, 
M. 175 to 185 ; the same in basic, M. 170 ; heavy plates for boiler- 
making purposes, M. 210; the same in basic, M, 185; Siemens- 
Martin plates, No. 1, M. 175; rails in Bessemer, M. 120; light 
section rails, M. 115. 

Silesian iron masters are doing a most excellent business in raw 
and in finished iron and also in steel, and the advances in price 
that have been so =p wipe > — do not prevent demand from 
increasing from week to week. Forge pig for puddli urposes 
cannot be had at less than M. 70 to 71 p.t. seca Wt is 
steady, especially for sheets. 

The accounts given of the German coal trade are very good so 
far as engine classes of fuel are concerned, but house coal is ex- 
tremely dull. The scarcity in coke continues; quotations are 
M. 14, M. 15, and M. 18 p.t. 

It appears that the improvements in the Austro-Hungarian iron 
business, though of a moderate description, will be of a more 
lasting nature this time, the past few weeks having been fairly 
busy. The demand for manufactured iron, such as girders and 
the various sorts of plates and sheets, is particularly good, Mer- 
chant iron still remains rather neglected. 

The situation of the manufactured iron and steel trades in 
France has not altered since last week, and the blast furnace 
works are likewise in the same brisk occupation that was noted 
before. The tone of prices is firm all round. 

Work has again been resumed in all the former liveliness on the 
Belgianironmarket. A healthyand regular demandisreported from 
the various departments, and the mills and foundries will have to 
be extra busy for the next few months, orders having accumulated 
during the period of the colliers’ strike, 

Activity in the Belgian coal trade is good ; prices show an incli- 
nation downwards—or, rather, they are returning to a normal 
position ; but it will be some time before cheaper offers are 
accepted by the coal masters, who are now having the benefit of 
the strike. 

The colliers’ strike in Wales, which raised the prices of coal 
from 10s. to 25s, p.t., has been the cause of a fair increase 
in exports of German coal to Italy. Nearly the total Italian de- 
mand in coal, which is 4 to 4'5 million tons annually, worth 100 to 
140 million lire, comes from England, only 2 to 3 per cent. bein 
— by other countries, Since the opening of the Gotthar 
Railway coal from the Saar district has found a market in Upper 
Italy. In 1888, 1889, and 1891, import in German coal to fly 
amounted to over 100,000 t., but in the years from 1895 to 1897 
it was less than 30,000 t. After that an increase, chiefly due 
to the Welsh colliers’ strike, was noticeable in the import of 
German coal, both from the Saar district by rail and from the 
Ruhr district by the maritime route, total German import in 
coal to Italy amounting to 89,000 t. in 1898. English coal has 
a considerable advantage over the Westphalian coal so far as 
costs of freight are concerned, M. 1°50 to M. 2 p.t. being the 
charges for English coal to the ship, while for Rhenish-West- 








phalian coal, v4 Rotterdam, the double is charged 





THE NEWPORT HARBOUR COMMISSIONERS: 
WEEKLY TRADE REPORT. 


STeaM coal: Tone of market is good and prices firm, a fair 
supply of tonnage. House coal: Owing to hot weather demand is 
quiet, Steel and iron works are going on well and prices fo, 
steel rails, bars, &c., have still an upward tendency. Tin ang 
copper are both slightly easier, Exports for week ending June 3rq 
were :—Coal: Foreign, 63,184 tons ; coastwise, 14,970 tons. Imports 
for week ending June 6th were :—Iron ore, 19,255 tons ; pig iron 
2880 tons ; scrap, 290 tons ; iron pyrites, 2100 tons ; pitwood, 4464 
loads ; cement, 182 tons. 

Coal: Best steam, lls. 6d.; seconds, 10s, 6d.; house coal, 
12s, 6d.; dock screenings, 8s, 3d. to 8s. 6d.; colliery small, 7s, tg 
7s. 9d.; smiths’ coal, 8s. Pig iron: Scotch warrants, 65s, 1q. 
hematite warrants, 693, 34d. f.o.b, Cumberland; Middlesbrough’ 
No. 8, 603. 3d. prompt. Iron ore: Rubio, 15s, 6d.; Tafna, 14s, 3q’ 
to 14s, 6d. Steel: Rails, heavy sections, £5 7s. to £5 10s,: 
light ditto, £6 to £6 10s. f.o.b.; Bessemer steel tin-plate bars’ 
£4 15s, to £4 17s.; Siemens steel tin-plate bars, £4 17s. 6d. to £5 
all delivered in the district, cash. Tin-plates: Bessemer steg), 
coke, 12s, 9d. to 13s.; Siemens, coke finish, 13s. to 13s, 3d, Pitwood: 
16s. to 16s, 6d. London Exchange Telegram: Copper, £74 17s, 6d,: 
Straits tin, £116 17s. 6d. Freights: steady, F 








AMERICAN NOTES. 
(From our own Correspondent.) 


NEw YorK, May 25th, 

ALL reports from interim points by wire and mail up to to-day 
emphasise the force of the statement frequently made of late that 
the volume of business is steadily growing. The orders which are 
rolling into shops and factories show the strong undertone. here 
is a scarcity of machinery, relatively speaking. Almost all old 
plants are expanding, and new ones are springing up in all in. 
dustrial lines. Building operations are absorbing more material 
than usual. Railroads are making up for lost time. New lines 
are being built in new territory, and a!l old roads are making im. 
provements which run into millions, Within two weeks the 
construction of four blast furnaces has been projected, of 500 tons 
per day capacity. It is no easy matter{to keep in touch of small 
enterprises requiring equipment to use one or two hundred horse. 
power. A great deal of mineral territory is being opened up, and 
the equipments for mines and new electrical plants, and for pipe 
lines pm § all kinds of big work, are being contracted for as fast as 
calculations and estimates can be gone through with. All these 
responsibilities are being entered upon without reserve, and in the 
face of advancing prices, and without discounting strike possibili- 
ties or financial twists. During the past few days the iron trade 
has assumed greater strength. A great many people who ordi- 
narily would wait until June are now covering, and are giving asa 

‘ood reason that higher prices are extremely probable by that time, 
eet of there being any evidence of a slackening in demand, 
the most conservative have to admit that new requirements are 
multiplying in every industry. 

The money markets are easy. Transportation rates are con- 
strued to be satisfactory. The various industrial associations have 
this matter of traffic charges a subject for yearly debate. Com- 
mittees submit long reports, and hours are consumed in debating 
and wrangling and firing volleys of wordy resolutions at the rail- 
road companies. The upward tendency in — is likely to con- 
tinue for months, and what the outcome will be is hard to antici- 
pate. The crop reports are favourable, and large areas of land 
will be ready for cultivation this autumn by the opening of rail- 
roads. The danger of a general advance in prices to a point that 
will disarrange the present harmonies is imminent, but the stimulus 
which has been given to expansion of capacity will eventually 
correct it, 

June Ist, 

The commercial and ‘industrial situation is strong. The New 
York banks have 746 million dollars loaned, and 890 million on 
deposit. The reserve amounts to 209 million dollars of gold. The 
railroads continue to show increased earnings, and a great deal of 
new railroad ouilding is under way. - The estimated mileage will 
be between 500 and 600 miles, For several years roads were 
permitted to run down, but now all managers are pushing the 
equipment of their roads by the purchase of equipments, loco- 
motives, rails, and the building of bridges, and the substitution of 
permanent things for temporary. 

The iron trade is stronger than ever, and buyers of material are 
rushing after supplies, This has had the effect of advancing prices 
of all products except rails, and for some reason they are allowed 
to remain at 25 dols. for standard sections, All the mills are pretty 
full of work. The plate mills are simply overwhelmed with orders, 
and the managers say they see no end of business, Prices have 
moved up 6 dols, per ton, and will move that much more. In fact, 
that additional price was offered this week for quick deliveries. 
The outlook is for such a rush for material, that very few mills if any 
can meet it. Bessemer pig has gone to 17 dols. Steel billets are 
30 dols.—31 dols, at tide water points, not far from double what 
they were a year ago. The current pig iron production is 250,000 
tons per week or 13,000,000 tons per year, and with the dozen new 
furnaces soon to be in blast, and the fifty furnaces or more being 
relined, the output will be between 14 and 15 milliontons. Butall 
that will not suffice if conservative calculations as to probabilities 
can be relied upon. The pig iron makers are taken by surprise, and 
they will now plunge ahead with recklessness until capacity is 
increased to the fabulous limit of 20 million tons. The anticipa- 
tion is indulged in that the present era of prosperity will continue 
for eight or ten years, and if so it is not difficult tosee where 20 million 
tons of pig iron will be needed, especially if a considerable export 
trade can be had. A great deal of new mill and factory building 
is being hurried along, and contractors are rushing work with all 
energy, for they see much more work coming along on the boards of 
architects, 








Bucket DrepGer.—Messrs. Fleming and Ferguson, Limited, 
Paisley, have just launched from their yard the powerful self- 
propelling bucket ladder dredger Nickolaeiff, built to the order of 
the Imperial Russian Government. She is to be employed in 
carrying out improvements in the ports of the Sea of Azov. She 
is built to cut her own flotation, and will be equipped with all 
the most modern appliances, 


TRADE AND BUSINESS ANNOUNCEMENTS. — Alfred Herbert, 
Limited, have just opened offices at Newcastle-on-Tyne, in charge 
of Mr. W. B. Steel, whose present address is 12, Nixon-street, 
Newcastle-on-Tyne.—An amalgamation has taken place of the 
firms of Tozer Bros. and Co., of 85, Gracechurch-street,; Walter 
Kemsley and Co., of 44, Leadenhall-street; and of Budden Fisher 
and Co., of 47, Lime-street, E.C.; and they will in future carry on 
business at Leadenhall-buildings, 96, Gracechurch-street, E.C., a3 
Tozer, Kemsley, and Fisher, Limited. No issue is to be made to 
the public. 

Kina’s COLLEGE ENGINEERING SociETy.—At a general meeting, 
the President in the chair, Mr. F, A, Legge read a paper on ‘‘ Coal 
Mines.” The author confined himself especially to Staffordshire 
and foreign mining. In his paper he mentioned the cost of boring, 
speed of hauling, thickness of seams, and their depths below the 
surface, methods of bringing coal to the bottom of the shaft, and 
other details, He also mentioned the wages, hours of work, and 
the average amount of coal dug out per hour by a miner. He 
then went on to point out the chief differences between English 
and German mines and their methods of ae He also 
described the washing, picking, and separating of the coal into 
different sizes, besides enumerating the various kinds of coal and 
their constituents. He concluded by comparing coal and steam- 
worked engines to those worked by electricity. 
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THE PATENT JOURNAL. 
Condensed from “ The Fa Official Journal of 
Application for Letters Patent. 


».* When inventions have been “communicated” the 
“name and address of the communicating party are 
printed in italics. 


24th May, 1899. 
10,826. Looms, J. T. Howarth, T. C. Usher, and A. E. 
Hodgson, abtax. 
10,827- Brake for Bicycrxes, J. and J. Martin, 
ones. "TRANSPOSITION of Music, H. H. Lindon, Liver- 





1 
101829. Licurine C1caRetTes, A. Loewenstein, 
,829. 


Rtg BYPuOMS for Fiusuina Cisterns, W. Ross, jun., 


iw. 
10a81 ELEVATING Fisrovus Materia, H. B. Fleming, 
- 


Ww. 
1o.g82 SHORING or Pritarinc, W. Balmer, New- 
castle-on-Tyne. 
10,833. CurTAINS, R. Schultz. Glasgow, 
10,834. GENERATING Gas, H. Sherwood.—(F. Jssels, 
British South Africa.) 
10,835. JOINTS for Bicycur Tires, J. H. Medlock, 
don. 
10,086. SUPPORTING Garments, E. Benton, Kingston- 
-Thames. 
10,887. Raistnc Water, H. Room, Kingston-on- 
hi 28. 
10,888. "ENABLING the Dgar to Hxar, F. H. Collins, 
Kingston-on-Thames. 
10,839. ELecrric Cut-ovt Devices, F. W. Schindler, 
London. 
10,840. Watcugs, R. Stone, Chipping Sodbury, 
Gloucestershire. 
10,841. Derrick Swincina Gear, W. H. Wise, West 
Hartlepool. 
10,842. FIRE-GRATES and Stoves, R. Crane, London. 
10,843. ConcenTRIC Ececrric Fitrino, 8. T. Robinson, 
Dublin. 
10,844. AvarRM for Sarps’ Enoing-room, J. W. White, 
Leith. 
10,848, [SCANDESCENT ELEcraic Lamps, H. Tee, Liver- 


001. 

10886. Creantnc Grass Botries, J. A. Thomson, 
Glasgow. 

10,847. Toracco Pips, W. Sykes, Stockton-on-Tees. 

10,848. Baxps for Harts and Capa, J. F. Wakelin, 
London. 

10,849. SPINNING FRAMES, W. Angus, Dundee. 

10,850. ExTRAcTING Zinc, T. Ryan, jun., and N. Hughes, 
Liverpool. 

10,851. SPANNERS, R. Roberts, Liverpool. 

10,852. Derrick Gear for Suips, W. E. Moss, Liver- 


1. 
10/853. Propucine VIOLET Perrume, I. Klimont, Man- 
chester. 
10,854. Cicars, T. A. Newell, Glasgow. 
10,855. Cover for Tea Ketrix, G. Cooper, Gloucester. 
10,856. Brappers for Usk in Suips, A. E. Fairman, 


Glusgow. ; 

10,857. CHurns, J. Hendrie.—(J. Mackintosh, United 
States.) 

10,858. CENTRIFUGAL Separators, H. Reck, London. 

10,859. Stgkam GeneRaTORS, G. F. G. des Vignes and 
W. A. Cloud, London. 

10,860. Suuntinc Devices for Cars, E. Andreas, 
London, 

10,861. Coottnc Devices for Motors, A. J. M. Julien, 
London. 

10,862. GENERATING ACETYLENE Gas, P. C. Saule, 
London. 

10,868. Swircues for Ecectric Lamvs, B. Hopkinson, 
London. 

10,864. Cycies, W. Bown and W. Bown, Ltd., Bir- 
mingham. 

10,865. Makino Matcuers, L. and A. Purgotti, Birming- 
ham. 

10,866. SappiEe for Vetoctrepes, L. H. Etzel, Man- 
chester. 

10,867. EXHIBITING ADVERTISEMENTS, A. D. Douglass, 
London. 

10,868. Baryt-matcues, A. Lagerquist, London. 

10,869. Pex, R. Cofani, London. 

10,870. Revotvino Cuanoine Picrursgs, E. R. Nister, 


London, 

10,871. Fettiva and Fuitrsc Macuines, N. Wahl, 
London. 

10,872. Paopuctna AnTHRAQUINONE, H. E. Newton.— 
(The : icaaas vormals F. Bayer and Co., Ger- 
many. 

10,873. Smatt Arms, A. J. Boult.—(J. B. R. Aimé, 
France.) 

10,874. MaNuracturr of TiLes and S1ap3, C. Wicke, 


London. 

10,875. Liytne Mareriat, A. J. Boult.—(B. Rheinbach, 
Germany.) 

10,876. ENarngs, O. Hiinsel, London. 

10,877. Prorectine RoéntogN Tupsgs, C. H. F. Miiller, 
London, 

10,878, ExpLoston Moror, J. F. Brellier and E. Marius, 
London. 

10,879. Prorgectinc Cricket Pitcxses, E. C. Harvey, 
London. 

10,880 Lamp Pgnpants and Gasauiers, E. Muller, 

mdon. 

10,881. Strzam Torsines, J. W. Johnston.—(D. Little, 
Victoria.) 

10,882. REFRIGERATING APPARATUS, O. von Gaertner, 


ndon. 

10,883. Storrne LiqurFigp Gass, O. P. Ostergren, 
London. 

10,834. Memorta, WreatuH Stanp, J. 8. Robinson, 


10,885. CENTRIFUGAL Separators, L. Herlitschka, 


mdon. 
10,886. Mgasctrinc BLoop Pressure, G. Gaertner, 
London. 
= Screw Propevcer for Surps, R. C. Westphalen, 
ndon. 
10,888. Discuarcine WarEr, M. Schiilerand C. C. Exner, 
London. 
10,889. Wires for Currinc Cuggsk, A. Saunders, 
London. 
10,890. Brackets, T. McP. Buley and W. W. Wagg, 
London. 
10,891. Vatves, D. Daloze, London. 
10,892. Looms, W. H. Baker and F. E. Kip, Liverpool. 
10,893. Carrs for Sick Pgop.e, W. Schleuning, Liver- 


pool. 
a yt noo waa for Raitway Veuicies, W. H. Rymer, 
lve) le 
10,895. SamMPLE Bao, O. Hoffmann, Liverpool. 
10,896. Merat Casxs, H. H. Leigh.—(The Portland 
Cement-fabric Saturn, Germany.) 
10,897. Device for PARING Fruit, G. D. Howard.—(C. 
nnesen, Denmark.) 
10,898. Pocker Note Caszs, F. Weintraud, London. 
10,899. Capiner Crate, R. Haddan.—(0. H. L. Wer- 
nicke, United States.) 
10,900. Fitters, D. Rojat, London. 
10,901. Tupg Scrapers, G. A. Moireau, London. 
10,902. MANUFACTURE of BoRING Toots, W. Decker, 


mdon, 

10,908. TELEGRAPHIC Transmitters, W. L. Wise.—(A. 

C. Crehore and @. 0. Squier, United States.) 
— (ARTIFICIAL Sanp- stones, W. Schulthess, 
10,905. ScarroLpina for BuILpINc Concrete Fu 

M. Perret, London. oe 
10,906, Screw Vicks, N. Otto, London. 
10 pal Suapina SgaMuxss Gaiters, W. F. J. Haymes, 


mdon, 
= SMOKELESS Heart Composirion, W. E. Richards, 


10,909. BuRNiNa Sou SusstituTEs for ALconoL, W. 


10,910. Arracuments for Cycizs, R. H. Vereker, 


mdon. 
10,911. Primary Batrertes, A. Pfannenberg, London. 
10,912, StTgaAM-PRESSURE VALVES, J, A. and 8. Fletcher, 


mdon. 

10,918. Lapres’ UnpercLoruinc, B. A. Bickel, 
ndon. 

10,914. Device for HoLpine Umpre.ias, H. Cowley, 


ndon. 
10,915. Suction Hoiprasts, T. Hawkins. London, 
10,916. CuamBeEr Pots, T. Hawkins, London. 


25th May, 1899. 
10,917. Woop-workinc Macuiyg, C. W. Ferguson, 


jasgow. 
10,918. Preventine the Butaine of Suirt Fronts, H. 


Ed 


gar, London. 
10,919. Packine of Mgat and Fruits, H. Okell, Man- 
chester. 


10,920. Se_y-rixinc Hook and Eykr, C. B. Beynon, 


London. 
10,921. Yacut Puuiey, H. V. Potter, Monkstown, Co. 
‘ork. 
10,922. Retay for Macyero Brits, J. G. Whittle, 
Liverpool, 
10,928. Sink Trap Protector, I. G, Fox, Southamp- 
n 


on, 

10,924. Device for Hotpinc Doors Orpen, A. H. Pear- 
son, Scarborough. 

10,925. Lirg-savinc Apptiances, W. J. Orr and J. 
Thomas, London. 

10,926. RoLLER-BEARING Nest for Suarts, R. F. Hall, 
Birmingham. 

10,927. Sears for the Oursrpg of Cargiaces, 8. and R. 
T. Baines, Leeds. 

10,928. ALARM or SicNaL Guns, F. Edwards, Notting- 


am. 

10,929. Mernop of CLoru Construction, A. Beaumont, 
Huddersfield. 

10,930. AceTyLeng Gas Cycte Lamp, A. Macleod- 
Carey, Middlesbrough, Yorks. 

10,981. Moror-privEN VeHIcLEs, J. E. Thornton, 
Altrincham. 

10,982. Heat Non-conpuctinG Coverinos, J. and J.C. 
8. McLay, London. 

10,938. PHotoorapuic Suurrers, J. E. Thornton, Al- 
trincham. 

10,984. Hoistine Macuinery, J. 8. and C. E. V. Hall, 
Newark-on-Trent. 

10,985. RenpeRinc TrREs REsILIENT, 8., L., and 8. H. 

wes, London. 

10,936. Mercerisinc Hanks of Yarn, J. F. Copley, P. 
8. Marshall, and R. Heaton, Huddersfield. 

10,987. WasHinc and Mano.iinc Macuings, C. Peel, 
Keighley. 

10,988. Stgam MERRY-GO-ROUND, E. Culot, Glasgow. 

10,939. Packine TRAVELLING Baskets, H. E, Thomas, 


gow. 

10,940. Protectors for KNICKERBOCKER Lxos, 8. B. 
McCallum, Plymouth. 

10,941. PenpuLumM Rop AtracuMeEnts, G. E. Cornioley, 

ndon. 

10,942. WasHinc and CaurNING Macuinges, W. L. 
Bradford, Manchester. 

10,943. Mercerisinc Yarns, J. 8S. and G. 8. Lord, 
Manchester. 

10,944. Cycies, D. Viney and W. Broadhurst, Man- 
chester. 

10,945. Fastenin;: Brusnes to Hanpies, J. H. Hill, 
Manchester. 

ag Automatic Mousk Trap, C. Orme, Birming- 
am, 

10,947. Construction of Cycuigs, 8. Johnson, London. 

10,948. StartTING AuTo-caRs, J. Hope, Liverpool. 

10,949. PLaten Printinac Macuines, M. T. Barber, 
Manchester. 

10,950. Cuareinec Biast Furnaces, J. Donechay, Bir- 
mingham. 

10 951. Cyrcixs, G. Spenlein, London. 

10,952. Macuingry for Spinnino, P. P. Craven, 


on. 
sy >< eae Coatina for Boots, C. L. Mocre, 
ndaon, 

10,954. Apparatus for DispLayinc Maps, W. L. Er- 
wood and E. Oldenbourg, London. 

10,955. Winpows, P. R. J. Willis.—(F. J. Lowery and 
F. B. Billings, United States.) 

10,956. F1IRE-KINDLER, C. Howe, Colchester. 

10,957. Securtne Mera Mounts to LeatnEer Goons, 
W. J. Downes, London. 

10,958. CLINOMETER Leve Ls, F. Strauss, London. 

10,959. Sream Generators, A. J. Liversedge, 


London. 

10,960. Garters, F. J. Stohwasser and G. B. Winter, 
London. 

10,961. Fare Mrrers, J. M. Black, London. 

10,962. Manuracturg of GLass ARTICLEs, P. T. Sievert, 
London. 

10,963. Propuction of Giass ArTIcLEs, P. T. Sievert, 
London. 

10,964. Apparatus for MAKING Sotutions, F. A. Ander- 
son, London. 

10,965. Preventinc WatTER-pIpgs Burstine, N. M. 
Hopkins, London. 

10,966. StTaMP-CANCELLING Macutngs, W. D. Doremus, 


mdon. 

10,967. CLornes Pro, H. H. Lake.—(W. I. F. Harden, 

United States.) 

10,968. RoLLERs for BLinps, T. Kirkland, London. 

10,969. ORNAMENTING RUBBER ARTICLES, F. 

Ingram, London. 

10,970. APppLyInac Paint to Sorraces, J. F. Redman, 

London. 

10,971. AssEMBLING LEAvEs by their SIGNATURES 
for Brypine, R. W. James.—{J. D. Horton and A. 
Kaessner, United States.) 

10,972. Reversinc Gear of Steam Encinegs, H. H. 
Gardam, London. 

10,978. Marker for the Game cf “Brings,” C. A. 
Gore, London. 

10,974. Cycte Construction, P. Laz:ir, London. 

10,975. Lastina Macuing, K. Mack and J. Weber, 
Liverpool. 

10,976. IntgRNAL Combustion Mortors, A. J. Boult.— 

(P. Martin, France ) 

10,977. Tim Retainers, D. L. Evans, London. 

10,978. TeLePpHoNe Switcu, A. E. Lamkin and J. G. 
Lemon, London. 

10,979. Automatic CommutaTor, A. P. J. Wierre, 
London. 

10,980. Torsings, A. L. Billardon, London, 

10,981. FasTENING ScaFro.p1ne, J. Seabourne, Ilford, 


eX. 

10,982. Vapour Enorngs, P. Rahmer, London. 

10,983. Gas for Licutinc Purposss, J. S. Stewart- 
Wallace, W. B. Cowell, J. R. Paisley, and J. S. K. 
Welch, London. 

10,984. VeLocirgpgs, B. F. 8. Baden-Powell. London. 

10,985. Dygine Skins, J. Y. Johnson.—(W. F. Sykes, 
United States.) 

10,986. ButkHEaD Doors, J. Y. Johnson.--{J. 8. 
Muckle, M. R. Muckle, jun., and T. C. Smith, United 
States.) 

10,987. Pomp Equatisers, J. Willmann, London. 

10,988. WasHinc Macuings, J. W. Thomas ani J. N. 
Brandt, London. 

10,989. Lactna Hooks, J. G. Lorrain.—(The King 
Fastener Company, United States.) 

10990. Crostne the Covers of Containers, J. 
Wendelbo-Madsen, London. 

10,991. Hyarentc Pier for Smoxine, A. A. Philip, 
Belfast. 


26th May, 1899. 
— and Corrge Essences, A. Searl, Sidcup, 


ent. 
10,993. Prez or REED-ORGAN Apparatus, J. T. Hanson, 


ndon. 
10,994. MANHOLE Covers for Szwers, F. G. S. Ham, 


10,996. Locatinc Poncrurgs in CycLe Tires, W. 
Watson, Blackpool. 

10,997. Marxtno for Ririz Sxoortne, C. A. D. George, 
Bournemou 

10,998. Portante Dress and UMBRELLA Stayp, W. 

anchester. 

10,999. Derrick Swinoinc Gear, W. H. Wise, West 

Hartle 


11,000, Hearixa Bakers’ Ovens, W. F, Mason, Man- 
ir. 
. Decoratine Cutna, L. L. Grimwade, Man- 


chester. 

11,002. Cyciz Stezrinc Hanpxzs, R. F. Drury.—(A. J. 
Drury, Queensland.) 

11,008. CrecuLark Kyirtina Macuines, O. Tabberer 
and Pool, Lorrimer, and Tabberer, Leicester. 

11,004. Prorzctine the Enps of Spoo.s, 8. Clough and 
'T. Dixon, Bradford. 

11,005. RecuLatine Fanuicuts, R. Leggott, Bradford. 

11,006. Sarery VaLves for Prgumatic Tings, C. A. 
Hamilton, Glasgow. 

- ACETYLENE Lamps for VeLocipepEs, A. Lotz, 

iw. 


11,008. Stegve Liyxs, T. D. Stubbs, Birmingham. 

11,009. Auromatic Lusricators for Crank Pins, J. D. 
Andrew, Newcastle-on-Tyne. 

11,010. Warsrrroor Lamp Hoxper, H. D. Fitzpatrick. 
HG. Brandt, Germany.) 

11,011. FLexiste Trees for Roap Veutcies, W. Peck, 
Edinburgh. 

11,012. Erecrro Motors, W. Peck, Edinburgh. 

11,013. Doustx-actinc FLUID-PREssURE Motors, W. 
Chilton, Dundee. 

11,014. Weapon for Nationat Derencsg, P. Pinckney, 
Portsmouth. 

11,015. Automatic Gas Icnirers, K. Schultze, 
London. 

11,016. Prez Jomnts, R. Ewing, London. 

11,017. SwowpaLt Co - OPERATIVE System, 
Roberts, Carshalton. 

11,018. Treatine Liguips, L. Rivitre, London. 

11,019. Firrines for Muitary Brvts, A. J. R. Purcell, 
London. 

11,020. Surrace and Marine Boats, 8. Lake, 


E. P. 


ndon. 
11,021. Jers for Sprayinc Hop Viygs, F. Oakley, 


ndon. 

11,022. Arr-TicHT MeraLiic Cans, F. R. Baker, 
Birmingham. 

— Hanoinc Garments, F. R. Baker, Birming- 
am. 

11,024. Erecrricat Switcu and Foss, H. C. Gover and 
C. W. Cox, London. 

11,025. InrensirviInc PHotrocrapHic Prints, C. D. 
Abel.—(Actien-Gesellschaft fiir Anilin Fabrikation, 


Germany.) 

11,026. BREECH-LOADING OrpNaNncEz, A. T. Dawson and 
G. T. Buckham, London. 

11,027. Drivinc Cranxs for Cycies, A. J. Boult.— 
(A. J. Hansen, France.) : 

11,028. Trezs for Boots and SxHozs, W. Roeser, 
London. 

11,029. Smoks-consumine Devices for Furnaces, T. 
Lowe, London. 

11,080. Securinc Gates, A. P. Humphry, London. 

11,031. Visrators, T. F. Smith, London. 

11,082. Screw PROPELLERS, W. Smorthwaite, 
London. 

11,083. Vatve Gear for Srzam Enorngs, F. P. Price, 


ndon. 
ag ee Pivaornc Devices for Boats, J. C. Schofield, 
mdon. 

11,085. TramcaR and GaRpEN Seats, J. Jackson, 
London. 

11,036. Drawine Pins, W. V. Mitchell, Birmingham. 

11,037. DispLayine Articies, A. V. De C. Mills, jun., 
Kingston-on-Thames. 

11,038. Sgats, A. E Larrabee, J. I. Banks, and R. H. 
Harveson, Kingston-on-Thames. 

11,0389. MecuanicaL Bricktayer, A. W. and W. A. 
Turner, Birmingham. 

11,040. Roastinc Furnaces, 8. O. Cowper-Coles, 

London. 

11,041. Cuzanstnc Gas, O. Ernst and A. Philips, 
London. 

11,042. Locks, F. W. Golby.—{(J. C. Maass, Germany.) 

11,048. PHoroorapuic Stand, G. Houghton and W. 
Salmon, London. 

11,044. Toot for Reractne Vatve-seats, H. E. Houston, 

London. 

11,045. AceTyLenE Gas Generators, W. Widmann, 


London. 

a New Game, J. Royle and J. H. Rimer, 
ndon. 

11,047. SELF-PROPELLED VEHICLEs, M. M. Smith, 
London. 

11,048. Hgatina Apparatus, J. J. Ker, London. 
11,049. Motive - power Ewncring, G. L. Bellini, 
London. 

11,050. ApsustaBLeE Toot Hover, J. Biichi, 


ndon. 

11,051. Sarery Fuses for Prosectites, H. P. Hurst, 

Liverpool. 

11,052. Switcnes, Verity's, Ld., and L. J. Steele, 
Birmingham. 

11,053. Door-rFrastentnc Device, E. Wonsowski, 


ndon. 
11,054 Carsipes, F. H. Bowman and A. R. Dawson, 


mdon. 
11,055. Suarpentne Scytrues, G. F. Redfern.—(H. 
Alioth, Switzerland.) 

11,056. Gas GenzraTors, L, A. Fallot and E. Delaunay, 
London. 

11,057. Hgatixc Water, P. Jerrard.(P. Jerrard, 
South African Republic. 

11,058. Oven, E. K. B. Rohardt and F. A. Teifke, 


ondon. 
27th May, 1899. 


11,059. Covematocrapns, A. J. Jones and L. Jones and 

Co., Ld., London. 

11,060. Taz Fram Cooker, M. E. Fram, Workington, 

Cumberland. 

11,061. ADVERTISEMENT BoarD, W. Collins. London. 

11,062. PLoviocrapd, F. L. Halliwell, Southport. 

11,063. OccuLTING APPARATUS for Lamps, J. R. Wigham, 

Dublin. 

11,064. em Hanpies, A. M. Carey, Middles- 
bi 


rough. 
11,065. SwettiIne Furnaces, A. J. Brown, Birming- 
ham. 


11,066. WratHer Bar for Winpows, J. Boardall, 

Bradford. 

11,067. Ligurp Fuge Furnaces, P. J. E. E. Chambost, 

Liverpool. 

11,068. Drawinc Fisres, W. Thompson and A. W. 

Glover, Halifax. 

5 oo Automatic Brakk, E. J. Hopkins, Whitstable, 
en 

11.070. Grip- sprinntnc Macuings, C. A. Gould, 
lasgow. 

11,071. Kity for Firinc Potrery Wars, L. L. Grim- 

wade, Manchester. 

11,072. Trays, J. P. G. Kyffin, Manchester. 

11,078. RarLway-CouPLine Apparatus, J. Eden, Man- 

chester. 

ne em, for Hotpine Wings, W. T. Culliford, 
ristol. 

11,075. Gun Carrier, L. H. Sibthorpe, Northam, 

North Devon. 

11,076. Crusnine, &c., App~iaNces, W. R. Blake, 
‘irmingham. 

11,077. Sprinc Backs for Cycix Lamps, H. R. Foley, 

Birmingham. 

11,078. Mortar, W. J. Chrystal, Glasgow. 

11,079. Sarety Hatcu for Suips, W. C. Haynes, 

Glasgow. 

11,080. Purssz, W. G. Leckie, Walsall. 

11,081. Toastine Forks, J. Lewis and G. R. Davies, 

Leamington § 

11,082, VELOCIPEDE-DRIVING Gar, C. A. Hamilton, 

London. 

11,088. Meratiic Packina for Pistons, J. Smith, 








» Richards, London, 


mnaon. 
10,995. Re-FLOATING SUNKEN Suips, L. 8. Bickley, 
London. 


ndon. 


11,084. Brick and Tire Macuinery, D. R. Adam, 
ndon. 
11,085. Laprgs’ Biouszs, Bopices, &c., E. Young 
‘ow. 
11,086. Dousig-actinc Arr Pumps, G. D. Macdougald, 
lundee. 
11,087. Reocisrers for Mawnuscriprs, A. Giers, 
mdon. 
11,088. Nezpizs, H. Milward and Sons, Ld., and T. 
Webb, London. 
11,089, Automatic WzicHinc Macuing, G. Rosling, 
mdon. 
11,090. Kyire Briapg Manvracturg, R. Herder, 


ndon. 
11,091. Putteys and Wuer.s, R. M. Every, London. 
11,092. PLumpe Lever, 8. T. Tall and T. W. Box, 


mdon. 
11,098. Waexxs, A. Rogers, London. 
11,004. Currs, H. G. Johnston. London. 
11,095. VesseL Covers, A. Lespagnol, London. 
11,096. CaanGine Discs in INsTRUMENTS, E. P. Reissner, 


London. 
11,097. Lamp Hotpgrs, A. Vandam and T. H. Marsh, 
mdon. 
11,098. Rattway Foo Siewatiine Apparatus, I. Ilijne, 
on. 
11,099. Grarn Exvevartors, J. Telfer, Liverpool. 


11,100. Drepornc Harzours and Canats, F. D. 
Ulzurran, London. 


11,101. Uvrreistsc Execrricat Sparx Gaps, B. H. 
waite, London. 
11,102. Veuicte Coupitines, E. de Marsovszky, 
London. 
11,108. Couptines for Rartway VeuicieEs, E. de Mar- 
sovezky, London. 


11,104. Roorme, K. Wicke, London. 

11,105. Retay Apparatus, Siemens Bros. and Co., 
Limited.—(Siemens and Halske Aktien Gesellschaft, 
Germany.) 

11,106. SyncHRroniseD Exxecrric Ciocks, Siemens 
Bros. and Co , Limited, and E. F. H. H. Lauckert, 
London. 

11,107. Improvine ALcoHOLIc Liquor, J. T. Knowles. 
—+(T. A. Bryan and C. H. Boone, United States ) 

11,108. Bicycie Stanps, H. Heale, London. 

11,109. Sarety Catcu for Doors, H Rath, London. 

11,110. ELecrric Swircues, A. M. Clark.—({The General 
Incandescent Arc Light Company, United States.) 

11,111. Hypro-moror, G. H. Bird, London. 

11,112. Traction Enarygs, B. J. Diplock, London. 

11,118. FLurm-pressurE Encrvygs, J. F. Beins, London. 

11,114. Neckxtigs, J. Rowland, London. 


11,115. Centre Boarps for Boats, D. M. Bowyer- 
Smyth, London. 
sy GENERATION of ACETYLENE Gas, E.. Fenderl, 
ondon. 
11,117. QuaDRUPLEX and MuLTIPLEX TeLEGRaPny, S. 
G. Brown, London. 


11,118. Hyprav.ic Morors for VeLocirepss, H. Moore, 
London. 

11,119. Pumps, H. Moore, London. 

11,120. Portaste SHower Batu, C. Giro and L. 
Sacerdote, London. 

11,121. Muttrpie Cycigs, V. Gourny-Wysocki, London. 

11,122. Cuemicat Decortication of Ramy, C. A. 
Rigault, London. 

11,123. Compostnc GaLLeys, C.C.C Schiithe, London. 

11,124. Dryinc Liqump Sussrances, J. Mecredy, 


mdon. 
11,125. Locxisa Rattway Pornts, L. J. Delaveau, 
onion. 
11.126. Rotary Sream Enornes, F. Kriiger and J 
Krost, London. 
29th May, 1899. 
11,127. Frrrine for Fisninc-rop Joints, F. Wright. 


Leeds. 

11,128. Lirgsoat Device, C. M. Johnson, Redhill, 
Surrey. 

11,129. Pursg, D. E. Beak, Weston-super-Mare. 

11,180. FurRNacE BacK-BRIDGE and ArcH, M. Davison 
and W. F. Reed, North Shields. 

11,131. Frowsr Stanps, D. Storrie, Dundee. 

11,132. Ventcie, B. Bromley, Redditch. 

11,133. Extincuisaine Icnition Torgs of Morors, A. 
J. Lyon and G. F. Whitmore, Cambridge. 

11,134. Macuine for Winpinc Tapg Brypryas, R. 
Abell, Derby. 

11,135. AcrTYLENE Lamps, C. H. Worsnop, Halifax. 

11,1386. MecHanicaL Toys, G. F. Liitticke, Berlin. 

11,137. RecgPracLes with Se_Fr-cLosine Covers, E. R. 
Berude and M. B. E. Sobadky, Berlin. 

a Lirt SHarr Argas, W. C. Morison, 

mdon. 

11,139. Cycie Trrs, J. H. Price, Birmingham. 

11,140. Sprentne and Dovsiine Frames, P. P. Craven, 
Manchester. 

11,141. Manuracturine Iron and Street, R. Morris 
and W. T. Gent, London. 

11,142. Brick-makinc Movutp, H. Alexander and J 
Holding, London. 

=, Sgats for SHop Assistants, J. B. Bruce, 

mdon. 

11,144. Cask Taps, E. F. Fardon, London. 

11,145. Sxyticut Lirrsr, G. C. Marks.—(S. J. Howard, 
Onited States.) 

11,146. Cover for Sewer Manno ces, E. M. Edwards, 
London. 

11,147. ATracutne Crips to a Book Hotper, R. H. 
Bishop, London. 

11,148. Dynamo-ELECTRIC GENERATORS, S. G. Brown, 


mdon. 

11,149. Not-Lock, W. C. Bogard and W. E. Glover, 
mdon. 

11,150. Sranp, S. Williams, Birmingham. 

11,151. Sgparatine Frotu from F.vrp, W. D. Bowkett, 


mdon. 
11,152. NavicaBLe VessExs, H. F. Swan and A. Hogg, 


ndon. 
11,158. StuppEp So_g and Hext Prats, F.T. McGeever, 
Ilkley, Yorks. 

11,154. Piston-rinc Piers, E. J. Davis, London. 
11,155. Wsatuer Screens for Caps, H. P. Miller, 


mdon. 

11 156. Apparatus for Propuctne Yarn, 8. Lorentz, 

London. 

11,157. Gas Burner, R. Beese, London. 

11,158. Innacers, A. F. M. Youlten, London. 

11,159. Rectaimtnc Rupper Waste, A. J. Boult.—(A. 
H. Marks, United States ) 

11,160. Pocket-kNives, W. Hinson and H. A. Kerr, 


mdon. 
11,161. RecuLatine Devices for Enarygs, B. C. Joy, 
mdon. 
11,162. Stockrnes, E. Bostock, London. 
11,163. Beir Courtine, H. C. and 8. 8. Brooks, 
London. 
11,164. Woop-worKIne Macuinery, L. M. Messinesi, 


mdon. 

11,165. Brake Gear for Cycuzs, F. A. Rodewald and 
H. G. Burford, London. 

11,166. ELectrotypss, P. Marino, London. 

11,167. Sares, 8S. Niewiarowski, London. 

11,168. NAPHTHOPHENAZONIUM Compounns, C. D. Abel. 

—(Actien-Gesellschaft fiir Anilin-Fabrikation, Ger- 


many.) 

11,169. AGGLOMERATED FuEL Buocks, Count A, D. de 

Micheroux, London. 

11,170. Mayonnalsg, J. Scholze, London. 

11,171. Meratiic Berpstgeaps, E. W. Guttridge, 
Birmingham. 

11,172. ContrRoLtinec Execrric Currents, Veritys, 
Limited, and L. J. Steele, Birmingham. 

11,178, CHarrs and Raitway Jornts, G. F. Martin, 
London. 

11,174. Garment Fasteners, A. H. Lohse and D. J. 
Dowell, London. 

11,175. Securtne Lyncu Prvs, H. T. Harbert, London. 

11,176. CasgmENts of Frencn Winpows, F. H. Crittall, 
London. 

11,177. WirELEss TELEGRAPHY, G. Marconi and the 
Wireless Telegraph and Signal Company, Limited, 





London. 
11,178. Cuancg Spgep Gear, R. Lucas, London. 
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11,179. Steam Tursrnes, J. Burgum, London. 

11,180. InpicaTine Position of Wrecks, A. A. O. J. 
Brandes, London. 

11,181. CorourED WALL-HaANGINGs, L. Preaubert, 
London. 

11,182. Construction of Crmines, A. Rincklake, 


London. 
11.188. Preventinc Smoke in Furnaces, M. Seifert, 
London. 
11,184. Bett Drums, F. Ritt, London. 
11,185. Lucrrer Matcu, L. M. Rahmiel, London. 
11.186. Cases for Coot Srorace, W. M. Green, 


mdon. 

11,187. SigNaLtinc Apparatus, C. Grompe, London. 

11,188. DispLayinG ARTICLES of APPAREL, M. H. Bar- 
nett, London. 

11,189. Evecrricat Macaines, W. L. Wise.—(Actien- 
gesellschaft Blektricitiitswerke vormals 0. L. Kummer 
and Co., Germany.) 

80th May, 1899. 


11,190. Courtine RaiLway Wacons, T. Eaglesfield, 
mdon. 

11,191. Tricycir, J. Bullen, Barnsley. 

11,192. DousLz Automatic Couptines, D. M. Murrow, 


mdon. 
11,193. — CyLinpER for Cosine VaLvss, E. Clegg, 


le. 

11,194. Pweumatic Tupes, J. F. Pascall and F. H. 
Licence, Dover. 

11,195. Topacco Pipes and Firrines, S. H. Adams, 


mdon. 
11,196. Fotpinc Fisuixc Rop Hotpgr, F. Horton, 


Northwich 
11,197. Pneumatic Trrgs, R. A. Hall, Newcastle-on- 


Tyne. 
11,198. New Exasric Tirgs, R. A. Hall, Newcastle-on- 


e. 
11,199. Rartway Cuarrs, W. Miller, Glasgow. 
11,200. Sropprnc Pirn WINDING Macuines, E. A. 
Jeffers, Glasgow. 
11,201. Pygumatic Copyine Devicrs, 8S. H. Crocker, 
Lond 
11,202. 


G Ww 
oo ConvertineG Oats into Foop Sturrs, R. Graham, 


on. 
Sprnninc Macurnes, J. Fraser and A. F. Burke, 


we 

11,204. INTERNAL CompBusTIon Enarngs, E. 8. Bond 
and C. Lee, Birmingham. 

11,205. Macutnes for MiILtinc Screws, H. Liebert, 
Manchester. 

a Destructor Furnaces, J. Saunders, Man- 


11,207. Fixine Cuarx WHEEts for Cycis, C. Hickton, 


rby. 
11,208. Spoenea Guazinc, J. R. Scholefield, Liver- 


sedge, Yorks. . 
11,209. Brake for Rartway Wacons, H. R. Haigh, 
Derby. 


11,210. , ee Macurings, H. Ashworth, Manchester. 
11,211. A Puzzux, R. J. C. Collins, London. 

11,212. Catoririers, J. and E. E. Kitchen, Derby. 
11,218. RerLoaTinc STRANDED Surps, J. and G. W. 


k, Birmingham. 
11,214. Manvuracturg of Bricks, G., J., and M. Clarke, 
uw . 
11,215. , for Pipz Macuinegs, G., J., and M. 
Cc 


2, ley. 
11,216. Crostina Doors, H. Piquet and F. B. Smith, 
Port Talbot, Glamorganshire. 
11,217. WaTgr-set Apparatus, R. J. Urquhart.—(Z. 
Betche, Germany.) 
11,218. Cugckinc the CarriaGE in Mucss, R. H. Fitton 
and J. Mitcheson, Manchester. 
11,219. TunwEL Lrytncs, T. H. Murphy, Glasgow. 
11,220. TuNNELLING SHIELDs, C. G. Hastings and T. 


H. Murphy, Glasgow. 

11,221. Ona Wuexrts, J. McKillop and A. 8S. Ander- 
son, Glasgow. 

11,222. Wink Cnocotate Extract, J. Bechtold, Liver- 


pool. 

11,223. Tires, J. Hall, Leeds. 

11,224. Mou.tprinc Drary-pirgs, H. Cunze, Liverpool. 

11,225. Motor Cycigs, B. Rade, Gravesend. 

11,226. Hammocks, W. Lowen, London. 

11,227. VenritatTinc Dynamos, J. P. Hall and G. A. 
Robertson, Manchester. 

11,228. Woven Wire Paps, A. H. Brinkmann, 
London. 

11,229. Powprer for Tires, G. T. Collins and T. 
Kennedy, London. 

11,280. Stregrinc Lock for White, 
Thatcham, Berks. 

11,231. Kwyirrmnc Macuines, W. H. Blackburn, E. 
Houldgate, and J. Davies, London. 

11,232. Cutverts, W. A. Nichols, London. 

11,2338. Brazinc Macutnes, A. A. Steward, London. 

11,234. SeELF- DRIVING Motors, W. Edwards, 
London. 

11,235. Book Rests, J. Stent, London. 

11,236. Date InpicaTor, M. C. H. Collet, West Hartle- 


Cycies, R. 


11987. Apparatus for Ruppinc Bricks, W. and F. 
Caplen, London. 

11,238. Snips’ Prope.iers, D. G. Martens, London. 

11,239. Lirg-savinc Apparatus, D. G. Martens, 

ndon. 

11,240. Stgamsuips, D. G. Martens, London. 

11,241. Srgam Generators, R. Scott, London. 

11,242. Tosacco Press, J. Tobin, London. 

11,243. Uritistnc Liquerigp Arr, E. C. Hargrave, 


mdon. 
11,244. Batrgry SoLuTion Compounps, H. Blumen- 
berg, jun., London. 
11,245. Brace.ets, J. O. Zieher, London. 
11,246. BuTroNHOLE SEw1no Macutvgs, 8S. H. Wheeler, 


mdon. 

11,247. THREAD ConTROLLERS for BuTTONHOLE SEWING 
Mac#i 8. H. Wheeler, London. 

11,248. Dumpine Veuicies, T. Hill, London. 

11,249. Erecrric Devices for PRoPELLING VEHICLES, 
R. M. Hunter, London. 

11,250. Prez Vatves for AUTOMATIC FIRE-EXTINGUISH- 
inc Apparatus, J. H. Derby an M. Crosby, 
London. 

11,251. Suurrers for SHop Fronts, L. Sigmund, 

do’ 


London. 

11,252. Dritts for Sow1xe Cory, T. Ashley, jun., and 
W. H. Owen, London. 

11,258. IncanpEscentT Lamp Hotper, W. N. and G. E. 
Coldwell, London. 

11,254. PuorocrapHic Lockine AtracuMEnts, E. G. 
Goodell and W. B. Haskins, London. 

11,255. PHoTo - REPRODUCTION ProcessEs, J. T. 
Bentley, London. 

11,256. Bricks, T. E. Ayotte and A. A. Charboneau, 

mdon. 

11,257. WaTER-prpEs, H. Gassner, London, 

11,258. Boor and Sor Srretcuers, E. H. Hale, 
London. 

11,259. Natzs, E. E. Duncan, R. E. Brittain, and 8. L. 
Reed, London. 

11,260. Route Inpicators for Pustic VEHICLEs, J. 
Corbett, London. 

11,261. Automatic MusicaL InstRuMENTS, M. Clark, 


ndon, 
11,262. Sprinc Cup for Pargrs, 8S. H. Crocker, 
mdon. 
11,268. Two-stroke Gas Enornes, C. D. Abel.—(Z. 
Eckhardt, Germany.) 
11,264. Motor Enarng, C. D. Abel.—(H. Eckhardt, Ger- 


many. 

11,265. Exorwe Vatves, C. D. Abel.—(H. Eckhardt, Ger- 
many.) 

11,266. Encrvgs for Beatine Paper Putp, 8. R. Wagg, 

on. 

11,267. Dravcut Recutator, H. Pannill, J. Moyler, 
and B. Milnes, London. 

11,268. Treatina Iron, O. Imray.—(J. R. Billings, 
United States.) 

1 Kerpine Guns Coot, W. H. FitzGerald, 


on. 
11,270. Bri A. Grayson and W. J. Spratle: 
3 ondon. ti sitiea 





ae Rir.e, W. P. Thompson.{F. Cavill, New South 
€. 


3.) 
11,272. Morors, R. Belfield.—(B. G. Lamme, United 
States.) 
11,278. Timm - REGISTERING Apparatus, 8. Heller, 


ndon. 
11,274. TrREaTING ALconot for Burnina, G. C. Joplin, 


vel \. 
11,275. Macninegs for Putpina up Papsr, U. Wurster, 
Liverpool. . 
11,276. Automatic CoupLine for Cars, B, Milch, Liver- 


11,277. Hot-waTER Borr.e of Rupser, A. G. O'Brien, 
Manchester. 
11,278. Treatina Yarn in the Hank, J. H. Bolton, 


anchester. 
11,279. Fapric for Watt Hanornos, L. Préaubert, 
Londoa. 
11,280. Cycrgs, H. O. Blaker, London. 


— MepicaL AppLiances, E. Brammall, jun., 

ndon. 

11,282. Marcues, C. A. Jensen.—(d. M. Scott, United 
tates. 


11,283. Printine Pressss, D. Clerk.—(H. A. W. Wood, 
United States.) 
11,284. Mutoscopgs, D. H. Davis and J. Tourtel, 


London. 

11,285. Botts, W. H. Wheatley.—(W. H. Boles, United 
States.) 

11,286. UmBRELLAS, W. H. Wheatley.—(The Worcester 
Umbrella Company, United States.) 

11,287. Hotprrs for Mai. Bags, I. F. J. McKinster, 


London. 
11,283. Morors for Drivinc VeHicuEs, H. 8. Maxim, 


on. 
Fasteners for Corks of Botries, R. Paul, 
London. 

11,290. Toy, O. Paul, London. 

11,291. Motors, A. J. Boult.(7. von Zweigbergk, 
United States.) 

11,292. LearHeR Laces, A. J. Boult.—(L. A. Klinge, 
Germany.) 

11,298. AERIAL NavicaTion, A. J. Boult.—(Z. EB. de 
Manresa, Spain. 

11,294, LoapInc CarTriper Cass, J. P. de Braam, 
London. 

yo os J. G. Lorrain.—(F. C. Esmond, United 

ates. 

11,296. EL_evators, L. G. Souder, London. 

11,297. Piatges for Coverine Watts, F. J. Borner, 
London. 


8lst May, 1899, 


11,298. Siiprnc SasHes for Winpows, C. Wall and 
A. R. Balson, Grays, Essex. 

11,299. Przumatic TrrEs, E. C. Vaudrey, Salisbury. 

11,300. SELF-FASTENING WINDOW FasTENER, R. M. 
Scott, Cardiff. 

11,301. NegpLte Hotperr, C. A. Hoefftcke, Glasgow. 

11,302. Removinc Pirco from Pavine Srongs, R. 
Whitfield, Manchester. 

11,303. Castors, W. Allman, Birmingham. 

11,804. Sewmsc Macuinges, &c., W. Bowden, Man- 


chester. 
G., and M. Clarke, 


11,305. WATER-CLOSETS, 
Burnley. 

11,306. PLeasure Boats, H. E. Jones and W. Manning, 
Birmingham. 

11,307. Drinkinc VesseL for HoLpING FERMENTED 
Liquors, J. I. Bourke, Birmingham. 

11,808. SwivELLine Cuarrs, J. K. Shanks, Glasgow. 

11,309. Tureap Guipes for Winpinc Frames, C. 
—- C. E. Liebreich, and A. Downbrough, Brad- 
) 


J., 


ford. 

11,310. Woven Coverine for Bongs, S. A. Greene, 
Southampton. 

11,311. Hanp Stamps, J. C. Macalester, Glasgow. 

11,312, VenTiLators, R. MacKay, jun., Glasgow. 

11,818. Fixinc Raitway Ralts in éuarrs, H. W. 
Bayliss, Wolverhampton. 

11,314. Tanntnc Hripes and Skins, A. E. Vidal, 
London. 

11,315. Froor Briu1arps, J. Donkin, Guildford. 

11,316. Vatves for Fezep Pumps, L. Levi and J. H. 
Gray, Hull. 

11,317. GLuztnc CaRDBOARD Boxss, R. Moore, Run- 
corn, Cheshire. 

11,318. Gas Stoves, R. B. and A. P. Main and W. H. 
Sherburn, Glasgow. 

11,319. ExpLostve Pastg, H. A. Anderson, London. 

11,320. Easgxs, J. F. Sloane, Glasgow. 

11,321. ArTiIFicIAL TEXTILE Fipres, A. MacFarlane, 
Manchester. 

11,322. AceTyLENE HAND Lamps, T. G. Macfie and C. 
Fisher, London. 

11,323. Preces for Prayinc Games, A. Johnson, 


ndon. 
11,824. BicyvcLe Wueets, W. B. Young, Limpsfield, 


jurrey. 
11,325. ELecrric Traction, A. Bochet, London. 
11,326. Hoor Paps, H. P. L. Erichsen, London. 
11,327. PLatrorm, H. J. Hitchins and A. Mayhew, 
London. 
11,328. AppLyinc Braxgs to Cycies, W. R. Edwards, 
Bexley Heath, Kent. 
11,329. Warmina Carriacss, &c., M. W. Household, 
London. 
11,330. Cicar Tuses, A. Clark, London. 
11,381. Cotour Rupsinc Apparatus, P. Furlong, 
London. 
11,332. ApverTisinc Apparatus, G. J. Cuddon and 8. 
Miller, Kingston-on-T es. 
11,338. TrREaTMENT of Woop, H. V. Simpson, London. 
—— Rep Legap to Joints, W. Johnson, 
ndon. 
11,335. ApsusTABLE Spanners, D. Rourke, London. 
11,336. Pius for Boats, A. E. Warder, London. 
11,387. Propucine “Morrke” Errects in Werrs, G. 
Beckers, London. 
11,388. Yrztpinc GuipE Ro.uers for RuppER Cuarnys, 
May, London. 
11,339. SHetves, V. Hedstrém, London. 
11,840. CrusHinc Quartz, J. West and H. J. W. 
Raphael, London. 
11,341. Commutators of DyNAMO-ELECTRIC MACHINES, 
W. Langdon-Davies, London. 
11,342. PREPARATION of CorrEeE, C. H. White, London. 
11,348. M&THYL-A-SULPHONIC AcrIDs, C. D. Abel 
(Actiengesellschaft fiir Anilin Fabrikation, Germany.) 
11,344. BrusH Hoiprers for Dynamos, F. W. Golby.— 
CU. Paprian, Germany.) 
11,345. CarTripggs, W. Friese-Greene and P. E. Knell, 


London. 

11,846. ATTACHMENT for Pencits, &c., G. Eastwood, 
London. 

11,347, CicaretTre Papers, R. Scholes, London, 

11,348. Scourrne Macuines, L. P. Hemmer, London. 

11,349. PLatss for SeconpaRy Barrerigs, L. G. Leffer, 
London, 

11,350. Metatiic Boxss, T. B. Leech, London. 

11,351. Cuancinc Gear for Cycies, F. A. Steere, 
London. 

11,852. Dryme Yarn, H. Grandage, Liverpool. 

11,358. PHonocrapus, D. Dennett, Liverpool. 

11,354. GRADUATED Patterns, W., J. A., and J. Gaunt, 
Manchester. 

11,855. ExpLosion Enorngs, T. Myers, London. 

11,856. CoIN-CONTROLLED Puotoscopgs, E. T. Craige, 


mdon 

11,857. Macutve for WasHiInG Ptartss, J. Dtinner, 
London. 

11,358. CLEANING the CARRIAGES Of SPINNING MACHINES, 
E. Muhlenbeck, London. 

11,359. Proputsion of Boats, A. Marx and W. Dod- 
sceweit, London. 

11,360. Corn-FrEED Apparatus, C. Faure and M. 
Dufossée, London. 

11,361. Canvas Fasric for Preumatic Tirgs, E. Lycett, 
London. 

11,362. TarasHinc Macuings, A. and F, Shuttleworth 
and R. Gamble, London. 

11,868. Stzam Borers, H. C, Platts and T. Lowther, 


London, 








11,864. Launcninc Torpepors, H. L. J. ©. Ture, 
London. 

11,365. ADVERTISING Post-carD, H. Lechleder, London. 

11,866. Recorpina Sperps of Revo.ution, J. Gordon, 
London. 

11,367. Preventina [NcRusTATIONS in Borters, J. L. 
M. A. Reis, London. 

11,868, Lerrer Bavancg, C. L. Krausse, London. 

11,869. Pressinc Macuings, ©. Fickelscheer, London. 

11,370, Lerrer Carps, J. 1.. Yeames, London. 

ll vik Ralsino of Water, G. R. Young and C. Shaw, 

mdon, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette. 
620,734. Torrgvo Net, W. P. Bullivant, London, 

England.—Filed December 28rd, 1898. 


Claim.—A torpedo net made of gromets which over- 
lap each other, so that there are layers of gromets, the 





gromets of each layer being connected to each other 
by rings, and the layers being also connected to each 
other by rings. 


620,924, IcniTeR ror Gas Enornes, L. J. Hirt, Brook- 
line, Mass.— Filed September 22nd, 1897. 
Claim.—In an igniter for gas engines, the combina- 
tion with a casing provided with a supply passage 
having branch passages extended therefrom, of a 
burner pipe or chimney attached to said casing, igni- 
tion tubes attached to said casing at the mouths of 
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said branch passages and extended transversely into 
said chimney, a burner extended into said chimney 
below said ignition tubes to heat the same, and 
separate devices for closing said branch passages, sub- 
stantially as described. 


620,983. Biow1xc Enorne, &. B. Slick, Braddock, 
Pa.—Filed June 1st, 1898. 

Claim.—{(1) The combination with a cylinder con- 
taining a piston, said cylinder having valved heads 
and being provided with ports near its ends, of means 
for reciprocating the cylinder over the heads, sub- 
stantially as described. (2) In a blowing engine, a 
reciprocatory cylinder having ports near its ends, a 
reciprocatory piston thereia, and reciprocating piston 
valves in the cylinder heads controlling ports leading 
to the outlet, said cylinder, piston, and valve having 


620,983] 















































suitable actuating connections to impart the proper 
movements thereto, substantially as described. (3) 
In a blowing engine, the combination with a recipro- 
eatory cylinder containing a reciprocating piston, said 
cylinder having relatively stationary he provided 
with valves, of an inlet valve for the cylinder, means 
for reciprocating the cylinder over the heads, and for 
reciprocating the piston, and means for actuating the 
valves, substantially as described. 
620,994, Srzam Borter on Generator, A. Teste, 
Lyons, France.—Filed November 29th, 1898. 
Claim.—(1) A steam generator composed of pairs of 
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plates having between the members of each pair a 
narrow space, connections between the pairs of plates 





———— | 


to form a continuous channel, the said pairs 

being separated from each other to allow the bed me 
of combustion to circulate across their upper 
lower surfaces, and the projections in the pan. 
between the pairs of plates to form circuitous passag 
for the heat products, substantially as described, ) 
A steam boiler or generator consisting of the combing 
tion of a number of elements consisting of pairs of 
plates formed with spaces and flat jointing surfaces on 
their meeting faces, hollow bosses on the outer faces 
of such plates to receive bolts to secure such elements 
together, studs or projections on the outer faces of 
said elements to afford circuitous passages for the 
heated gases, means of communication between the 
steam spaces of the several elements, a feed pipe com. 
municating with the steam space of the lower gle. 
ment, a steam chamber serving as a superheater 
above the uppermost element and communicating 
with the steam or water space of the latter and a cas. 
ing jason said generator, substantially as herein 
set forth. 


621,133. Gear For Back-sionTs or Guns oR 
ORDNANCE, C. Pohlit, Bssen, Germany, — Filed 
April 7th, 1898. E 

Claim.—The combination with the casing B of g 
back-sight for guns, of a rack A; aworm a guided 
within the casing and engaging the rack bar A for 
making the final adjustment of the sight and for 
holding it in adjustment; a hand wheel / attached 








to the shank of the worm, and a sleeve ¢ axially 
adjustable on the casing, bearing against the hand. 
wheel and curved inward to bear — a shoulder 
on the stem of the hand wheel and worm, whereby 
the hand wheel and worm are positively held against 
independent movement either outward or inward, 
substantially as and for the purpose specified. 


621,333. IncanpescenT Gas BuRNER FoR Hypro- 
CARBON Liquips, P. J. Fitzgerald, Boston, Maas,— 
Filed January 20th, 1898. 

Claim.—(1) An incandescent gas burner for hydro- 
carbon liquids, comprising a body having an apertured 
extension, a passage leading from the extension 
downwardly into a vertical passage, a valve in the 
latter passage, a cylindrical chamber in the vertical 

having an opening through which ignited 
vapour is projected against the wall of the extension, 
and a baffle-plate supported in the chamber between 
said opening and the burner opening, substantially as 


621,333] 





described. (2) An incandescent gas burner for hydro- 
carbon liquids, comprising a body having an —— 
extension, the inclined yoanage a! leading from the 
extension downwardly into the valved vertical pas- 
sage a2, the vertical passage a, the chamber a+ form- 
ing a continuation of the passage a? and provided 
with the aperature a, the cap piece d adjustable to 
control the aperature, and the apertured dise i and 
—— e in said chamber, substantially as de- 
scribed. 


621.339. Device vor Freepinc Furi To Borer 
Fires, F. B. Hofmann, Geringswalde, and F. Ul. 
Hofmann, Schimberg, Germany.—Filed July 22nd, 
1898, 

Claim,—The combination of a hopper having grate & 
and rotary arms i an opening g and a rotary feed roll 
D therein, an opening h below said feed roll anda 
trap B to periodically close same, a shovel A mounted 
on shaft b, a spiral cam mounted above said shaft, a 
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gear on said shaft and a double-arm lever ¢ having 
lower segment to engage said gear, and upper arm to 
engage with said cam an excentric r to rotate with 
said cam and a lever p fast on the trap pivot to engage 
said excentric, means for gearing the feed roll shaft 
and the distributing-arms shaft, and a spring v to 
move said shovel around its pivot and impinge it 
against its stop d, substantially as described, 
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LITERATURE. 


ie Gasmaschine : Ihre Entwickelung, Ihre Heutige Bauart 

und Ihr Kriesprocess. By R. Scuorrier, Professor at the 

Tech. Hochschule, Brunswick. Thitd edition. Benno 

Goeritz. 1899. 

Iv this compact and well-written volume Professor 
Schittler, who is one of the first authorities on the 
scientific study of the gas engine, has given us the 
latest fruits of his ripe experience. The third edition of 
his well-known book has been practically re-written, and 
the arrangement of the material revised. It presents a 
summary of modern improvements in the construction 
and the latest advances in our theoretical and experi- 
mental knowledge of gas and oil engines. During the 
last ten years the heat utilisation and efficiency of these 
motors have been carefully studied, especially in Ger- 
many. Such men as Slaby, Meyer, and Professor 
Schittler have devoted themselves to it, and contributed 
to that better comprehension of the phenomena taking 
place in the cylinder of an explosive engine which is so 
greatly needed. A point appears now to have been 
reached in the development of gas and oil motors where 
scientific research is imperatively needed to explain the 
rocesses of compression, explosion, combustion, and 
expansion of the gases, and to direct improvements in con- 
struction. That this subject has received the attention it 
deserves is proved by Professor Schittler’s valuable book. 

The arrangement of the material is perhaps novel to 
English readers, but the work is intended primarily for 
scientific reference, and not as a handbook. After a 
short introduction a rapid survey is taken of the history 
of gas engines. The main object kept in view is to deal 
only with those engines which illustrate its development ; 
consequently, among early motors the author describes 
only the Lenoir, and the Otto and Langen, both epoch- 
making in different ways. Others, such as the Hugon, 
Gilles, and Barsanti, and Matteucci, which were men- 
tioned in former editions, are dropped, and the next on 
the list is the Otto, the parent of nearly all modern gas 
and oil engines. Here Professor Schittler changes his 
method of presenting the subject, and instead of describ- 
ing each engine in detail, proceeds to study their different 
parts, such as the valve gearing, ignition, governing, 
starting, kc. Under these heads the various methods 
adopted in different German, English, and French engines 
are enumerated, with excellent drawings. Such a system 
of arrangement is rather difficult to follow, though it is 
used in other foreign books. To understand the working 
of any particular engine it is necessary to study 
separately the governor, valves, &c. So that it is not 
easy to obtain a complete view of, say, the Simplex, the 
Hille, or the Daimler. On the other hand, none but first- 
class practical engines are treated, and the book is not 
encumbered, as is sometimes the case, by a description 
of motors which have scarcely advanced beyond the 
experimental stage. 

In the section devoted to oil and benzine motors this 
method of treatment is more satisfactory. These engines 
are now so uniformly of the ordinary four-cycle type with 
simple lift valves, often automatic, that their only novelty 
is usually the method of vaporising the oil and igniting the 
charge. In almost all, it is the vaporiser, lamp, and igni- 
tion alone which vary. Hence, to divide oil engines under 
these different heads, presents a fairly complete view of 
the subject. During the last ten years these motors have 
made great progress in Germany, and have been carefully 
studied. Out of ten vaporisers described, only one—the 
Priestman—is English, and all the others are of German 
origin. Some of them show interesting novelties, and 
the drawings are good and clear, but the subject is rather 
sketched than seriously treated, and detailed descriptions 
are more or less wanting. 

Dowson gas has been thoroughly examined and tested 
in Germany, especially by Professor Meyer, whose re- 
searches on its composition, heat efficiency, and heating 
value, deserve to be better known to all interested in the 
subject. A chapter is devoted to it by Professor Schittler. 
He describes Siemens gas, which is produced by the 
incomplete combustion of carbon in air, and contains 
85 per cent. CO and 65 per cent. N; and water gas, 
obtained by passing steam over glowing coals, and con- 
taining 50 per cent. H and 50 per cent. CO. Siemens, 
or producer gas, as it is often called, is too poor to be 
used alone to drive an engine. Dowson, says the author, 
hit upon the simple but happy idea of combining the two 
gases, and generating them simultaneously by blowing 
airand steam into a generator. If water gas and pro- 
ducer gas are mixed, Dowson gas will be obtained. The 
process has been generally adopted in Germany, for 
power gas to drive engines, and at the Deutzer Gas 
Motoren Fabrik such regularity has now been attained 
in the production of Dowson gas, that a gasholder only 
containing enough for three or four minutes at a time 
is sufficient. Lencauchez gas, made chiefly from poor 
coal, is also noticed. A Dowson plant necessitates a 
small steam boiler; with the Lencauchez producer this 
adjunct is dipensed with, and only an air blast is required, 
supplied by a fan driven from the engine. In the 
Bénier generator there is neither a fan nor a boiler, but 
these advantages are, in the author's opinion, too dearly 
purchased at the expense of the efficiency of the engine. 

An interesting chapter is devoted to a study of the 
working method in gas motors—two-cycle, four-cycle, and 
six-cycle. Of these, the four-cycle engine alone has held 
its ground, and is now almost universally adopied. 

Many attempts have been made,” says Professor 
Schittler, “to improve it, partly to avoid the presence of 
the gases of combustion—held by many to be injurious— 
Partly to obtain an explosion at every revolution, and 
partly to carry expansion further.” The six-cycle engines 
—which appear to be made only in England—and the 
two-cycle, of the Clerk type, with two cylinders, motor, 
= pump, were designed to remedy these defects. The 
_ cnz 1s another example of the same type. But the most 
interesting efforts to increase the expansion in a gas 
engine cylinder were illustrated in Mr. Atkinson’s two 








engines, the ‘‘ Differential” and the ‘‘ Cycle ;” and although 
they are no longer made, Professor Schéttler devotes 
several pages of careful description tothem. From these 
the transition is easy to the latest novelty in German 
explosive engines, the Diesel, of which, in common with 
nearly all the scientific men in Germany, Professor 
Schéttler thinks very highly. In the chapter on oil and 
gas engine trials he traces the progress made in increased 
compression and its results, increased efficiency and 
diminished consumption of combustible. Higher com- 
pression is the keynote of all later gas engine practice. 
The Diesel engine tested by Schréter in 1897 gave a con- 
sumption of 0°52 lb. of oil per B.H.P. hour, the best result 
then attained. It was nearly equalled by the Grob oil 
engine, which at the Meause trials showed a consumption 
of 0°64 lb. of oil per B.H.P. hour. Gas engines are 
worked most ae when driven with Dowson or other 
poor gas, with which the consumption has at the Deutzer 
Gas Motoren Fabrik been reduced to 10 lb. anthracite or 
coke per B.H.P. hour. 

The utilisation of heat in an engine cylinder is a 
subject the author has made peculiarly his own. Even 
now, in spite of much recently-acquired knowledge, this 
question is still obscure, and it is not yet possible to out- 
line the indicator diagram beforehand, and to determine 
the pressure and ensuing expansion which will be pro- 
duced by the explosion and combustion of a given 
mixture of gas and air. Experiments—the only way of 
arriving at scientific certainty on the subject—are still 
greatly wanting. The only complete series of gas-engine 
trials yet made are Slaby’s, and these were all on one 
Otto engine. Motors of other types should be tested, to 
elucidate the many obscure points still awaiting treat- 
ment. There are many difficulties in the way, such as 
the measurement of the air, the determination of the 
composition and heating value of the gas used, which 
should be made separately for each experiment, and the 
measurement of the high temperature of the exhaust 
gases; some of these troubles have been pamaes: 4 over- 
come. Much valuable knowledge has been furnished by 
the trials made by the Gas Engine Research Committee of 
the Institution of Mechanical Engineers, which Professor 
Schittler does not mention. As regards the utilisation 
of the heat supplied to the engine, there is at present 
only one way of showing how this heat is really disposed 
of during an explosion stroke, namely, the entropy dia- 
gram, or diagram of heat. With its help, when plotted 
side by side with the diagram of pressures, the cycle in 
an engine cylinder can be followed. 

The author is of opinion, however, that even thus it is 
not possible to measure all the heat imparted to the 
engine during the cycle. ‘In order to study completely 
the measurement of heat we must first,” he says, 
‘* determine how much heat has been developed in the 
engine, and how it has been dissipated.” Even if we 
measure the heat turned into work, that passing to the 
jacket water, lost by radiation and in the exhaust gases, 
we shall know where this heat is, but not the movements 
of heat in the cast iron cylinder walls. We cannot tell in 
what way, and at what time during the stroke, it was 
introduced and carried off, although this is of the utmost 
importance in studying the cycle. However the process 
of measuring the heat be carried out, one circumstance 
must not be overlooked. The diagram of heat ‘“ will show 
only the heat transferred during a given part of the cycle to 
the working agent. If, forinstance, part of the heatis trans- 
ferred during the process of generation, by radiation to 
the walls, and thence to the cooling water, this quantity 
of heat does not appear in the diagram. . . . Only 
the difference ”—.e., the balance—‘“ will be shown as heat 
received, and the same applies to heat developed and 
simultaneously carried off at any point of the cycle. 
Nevertheless these circumstances play an important part 
in the diagram. During combustion there is a great rise 
in temperature, and the water-jacketed walls act by cool- 
ing; much less heat must reach the gases of combustion 
than is developed, and therefore the diagram will show 
much less heat supplied than corresponds to the heating 
value of the gas.” The author gives Ayrton and Perry’s, 
and Witz’s equations for determining the heat lost to 
the walls at each point of the stroke, but they have, he 
says, the defect of estimating the quantities of heat as 
directly proportional to the difference of temperature, 
and take no count of the varying areas of the walls 
exposed to the hot gases during a stroke. Slaby’s 
classical experiments on an Otto gas engine, made from 
1886 to 1890, are critically examined. The difficulties 
which beset a complete calorimetric investigation of the 
cycle of work in a gas engine are many. In the author’s 
opinion, the chief is the measurement of the air, which 
other workers have found means to overcome. 

Passing next to a study of the actual as distinct from 
the theoretical process of combustion in a gas engine, 
Professor Schéttler gives reasons for this variation in 
practice. Two circumstances not always considered, 
which affect it, are the temperature of the gases of com- 
bustion left in the clearance, and the varying chemical 
composition of the working fluid probably produced by 
combustion. To account for the difference between the 
actual expansion curve of an indicator diagram, as 
compared with the adiabatic, various theories have been 
advanced, most of which are now exploded. If 
dissociation really took place the author points 
out that there would, at the moment the tempera- 
ture fell below the point where dissociation began, 
be a sudden change in the expansion curve, due to a 
change in the law which governs it, whereas the changes 
follow a normal course. Witz’s theory that the slow 
fall of the expansion curve is due to the action of the 
walls, and that the efficiency of the engine increases with 
the speed, does not find favour with Professor Schiéttler. 
Against it he quotes Slaby’s careful experiment, which 
proved that, with the Otto engine tested, this was 
certainly not the case. If the speed of an engine be 
increased there will, he says, be a diminution in the 
quantity of the fresh charge admitted, due to the large 
amount of gases of combustion remaining at each stroke 


and the strong counter pressure. The smaller the 
quantity of relatively cool fresh charge admitted, the 
more powerful will be the action of the walls transferring 
heat to it. The ratio of fresh gas and air to the burnt 
roducts will be altered, more will remain in the cylinder, 
ess will be drawn in, and the charge will consequently 
be more diluted. This will cause a change in the ignition, 
combustion will no longer be as rapid; in fact, if an 
engine be made to run at a higher than its normal 
speed a more powerful ignition should be provided, the 
diameter of the ignition passage having much influence 
on the combustion. Its exact position in the centre of 
the cylinder at the back is not of so much importance. 

Professor Schéttler quotes some valuable experiments 
lately made by Pétreano on the same Otto engine as 
Slaby tested. M. Pétreano claims to prove that combus- 
tion is not completed in the cylinder of a gas engine—a 
point controverted by the author. His chief contribu- 
tion to engineering practice, however, is the introduction 
of an apparatus for thoroughly mixing the gas, or oil and 
air, before their admission into the cylinder of an oil or 
gas motor, and considerably heating them previous to 
ignition by the exhaust gases. A good drawing of this 
mixer or vaporiser is given. M. Pétreano says that it 
can be applied to any explosion engine, and that a gas 
motor can thus at once be made to work with petroleum 
or benzine, or vice versd, without any structural modifi- 
cations. According to him, his invention increases the 
thermal efficiency of an engine 34 per cent., which would 
give a working efficiency of 27 or 28 per cent. 

The book is well printed and illustrated. One of its 
chief merits, as also of former editions, is its clearness 
and conciseness. To students it is a mine of useful in- 
formation, giving the results of the author’s own valuable 
experience, and a view of the present state of our know- 
ledge of gas-engine science. For practical men, desirous 
of deciding between the merits of different engines, it is 
not perhaps equally suitable. The tables given at the 
end of the book, showing the working cost per day in 
Germany of steam and Schmidt superheated engines, 
motors driven with lighting and power gas, benzine, and 
petroleum, the Diesel, hot-air, water, and electro motors, 
will be found useful. There is also an excellent biblio- 
graphy, bringing the subject up to date. Altogether it is 
one of the best books published on the gas engine. Every 
year these internal combustion motors increase in size 
and importance, and succeed better in utilising lighting 
and poor gas, oil, wood, and blast furnace gases for all 
sorts of practical purposes where power is required, 








THE INSTITUTION OF CIVIL ENGINEERS. 
ENGINEERING CONFERENCE. 


FIRST DAY—WEDNESDAY, JUNE 71H (continued), 
SECTION V. 


On page 566 of our issue of June 9th we gave the text. 
of Mr. Edwin Lewis Martin’s short paper, bringing for- 
ward for discussion the subject of ‘Swift Passenger 
Steamers of Moderate Size.” The discussion, a report of 
which we were obliged to postpone, was opened by Mr. 
Sydney W. Barnaby, who gave in considerable detail the 
particulars of two new boats which the Peninsular and 
Oriental Company use for the Mediterranean service. 
These vessels are constructed for seventy saloon passen- 
gers, and 102 officers and crew, with a coal capacity of 
448 tons. The leading dimensions are 300ft. long, 37ft. 
beam, and 18ft. 6in. deep. They are one mass of ma- 
chinery, only about a quarter of the total available space 
in the hull remaining after the engines, boilers, &c., are 
in place. The engines are triple-expansion, with four 
cylinders, 244in., 39in., and two of 42in., with a stroke of 
3ft. They get steam from two double-ended and 
two single-ended Scotch type boilers, and the total 
displacement, when drawing 15ft. 10in. of water, is 
2515 tons. 

Mr. Caird, of the firm of Messrs. Caird and Co., of 
Glasgow, which had constructed these two vessels, 
explained that over 20 knots had been several times 
obtained when the boats were at regular work, and that 
the speed on trial had been as high as 20°6 knots. They 
were, moreover, exceptionally heavy for their size—as 
much as 25 per cent. in excess of the weights of ships 
larger than themselves, and the total resistance was low, 
which, of course, accounted for their high speed. 

Professor Biles discussed the question of the relation 
of dimensions to specific weight—the ratio of weight to 
size—and said that sufficient attention was not paid to 
the latter. In the construction of vessels it was only 
natural that every effort should be exerted to make them 
as good as possible, but whereas the designer, who 
alone is responsible for the work the boats will do, 
endeavoured to keep down the weight, all others added 
weight by their improvements. The chief cause of the 
success of recent vessels lay in the lightness of their hulls, 
and this end had been largely brought about by the lighter 
weight of the material which it was now possible to 
use to obtain the same strength. Two Channel 
boats were instanced as bearing out these state- 
ments. One had been constructed to Lloyd’s 100 Al 
specification, the other made 20 per cent. lighter. Asa 
result, the lighter boat, which was 2 per cent. longer than 
the first mentioned, had the same speed as the latter, but 
required 40 per cent. less power. When asked as to 
vibration, Professor Biles replied that it was less in the 
lighter vessel, but that this did not form an important 
consideration, as the vibration was small in either case, 
and was due to the machinery used, the lighter boat 
being provided with engines which caused slightly less 
vibration. 

The attention of the meeting was drawn to the subject 
of riveting. Two speakers testified to the necessity for 
improved methods. For hydraulic working the rivets 





should be half an inch longer than those which it was 
intended to work by hand. The best material, it was 
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urged, could be ruined by bad riveting, and with regard 
to the strengthening of round holes this should be done 
not by putting on the strengthening plates haphazard, 
but by so arranging them as to “ thin off” gradually. 

Mr. Yarrow, when called upon to speak, confined him- 
self to one portion of the paper, namely, the question of 
boilers. Mr. Martin, he said, had stated that for a 
voyage of, say, 1000 miles there was not much difference 
in the behaviour of water-tube boilers, in which the tubes 
were large, and the marine type boiler, but that whereas 
the boilers with small tubes showed a saving in weight, 
they took upmoreroom. Mr. Yarrow disagreed with this 
statement, and said that as a fact the small-tube boilers 
took up less space than was occupied by other kinds of 
boilers. 

Mr. Milton, when speaking on this point, said that he 
did not think Mr. Yarrow had correctly understood the 
passage in question. His opinion was that Mr. Martin 
had meant to state that the small-tube boiler being less 
economical than the others would need more coal space 
for along run, and that the combined coal and boiler 
space would with it be in excess of that required when 
other boilers were used. For long voyages it was of the 
utmost importance to have both engine and boiler as 
efficient as possible, because of the price of coal at distant 
ports. It was a great mistake to judge of one type of 
vessel from the performance of another, and it would 
not be true to say that what a merchant boat could 
do, could be accomplished by a man-of-war, or vice 
versd. Mr. Yarrow said that he could not agree 
with the statement, even when considered in the light of 
Mr. Milton’s remarks. He was still of the opinion that, 
taking everything into consideration, the small-tube boiler 
took up the least space of any. 

Sir Edward Reed, in conclusion, remarked upon the 
impossibility of obtaining trustworthy information from 
shipbuilders, even when this information was required 
for actual work in hand. This circumstance naturally 
limited discussions of this kind. He then detailed some 
interesting experiences in connection with preventing 
the addition of weight to vessels in course of construction, 
and explained that it was only by the exercise of the 
utmost vigilance that the weight could be kept down; 
and he testified to the fact that “improvements ” nearly 
always mean extra weight. 


We were also compelled to hold over the discussion of 
the second paper read on June 7th, “‘On the Practicabi- 
lity of so Constructing Merchant Steamers as to Render 
them Readily Available for War Purposes,” a print of 
which we gave on page 566 of our issue of the 9th inst. 
In this paper, it will be remembered, Prof. Biles drew 
attention to the fact that modern experience went to 
show that warships were more often placed hors de combat 
from the gunners being driven from their guns than by 
being sunk from the effects of shell fire. He also com- 
mented on the proposal he made in 1894 to have portable 
detachable armour, which could be hung on the sides in 
times of war. With but slight alteration in design the 
coal could be made into a protection, and generally 
speaking, the hulls and decks would require but a 
small amount of strengthening. Mr. Napier commenced 
the discussion, and in the course of his remarks, 
alluded to two ships which he had designed for a foreign 
Power. Ordinarily these ships were to do coasting duty, 
but they were required to be strengthened so that they 
could mount guns when required. He had obtained the 
requisite strength by the use of web frames which had 
given the necessary stiffness while not taking up much 
space. He did not quite see how Professor Biles’ pro- 
posal to fix armour plate on the sides of the vessels was 
going to be worked in practice. In his opinion, there 
would be considerable difficulty in fixing the bolts which 
were to carry the armour, and unless it was attached to 
the side he did not see how it could be fixed. Un- 
doubtedly, however, the proposal was worth serious 
consideration if, by its means, we should be able to 
transform our fast merchant and passenger vessels into 
cruisers in case of necessity. 

Replying to this point, Professor Biles said that in his 
— read before the Naval Architects in 1894 he had 

iscussed the question of fixing the armour. He 
suggested making recesses in the ship’s side so that the 
armour could be fitted in. The recess would be filled up 
with wood when the armour was not required. B 
removing the wood, which would protect bolt holes, &c., 
a place would be made for the armour, and from different 
ports a large number of fast vessels to all intents as good 
as cruisers could be equipped and despatched at almost 
the same time, the ship owners being provided with and 
made responsible for the armour, armament, &c. 

Mr. Pilcher discussed the question of the damage likely 
to result to a vessel receiving a blow on armour not 
rigidly secured to its side. He thought that this damage 
had been overrated, and instanced the experiment in 
which a Lee-Metford bullet was fired at a steel shield 
placed 2in. from a glass plate. The shield was only 
slightly shaken. He was, therefore, of opinion that it 
was by no means a necessity to have rigid connection 
between the armour and the ship’s side, and he suggested 
the placing of a soft material between the two, and 
thought that the protection would then be extremely 
efficient. 

Sir Edward Reed substantially bore out the remarks of 
Mr. Pilcher, and stated that there was a large amount 
of ignorance as to the power of a shot to move things it 
wasfiredat. High velocity meant great penetrating power, 
but the consequent damage was nearly entirely local, 
and the effect on the material behind the armour plate 
was confined almost entirely to the spot immediately in 
the path of the projectile. In other words, it was 
by no means necessary to have rigid connection. The 
arming of merchant ships was, he said, a subject 
which had always interested him greatly. He thought 
that the Government would do well to spend some of the 
money which is spent now on cruisers in strengthening 
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the large and fast merchant vessels in order to render 
them serviceable for use in time of war. This would 
have the further beneficial effect of helping commerce. 
He went so far as to urge on the country at large the 
absolute necessity of giving prominence to this matter 
should the Government not see fit todoso. He said that 
there was really such a small dividing line between some 
cruisers and some merchant vessels that the change 
would be extremely easy and quite practicable. 


SECOND DAY.—THURSDAY, JUNE 8ru. 
SECTION II. 


PRocEEDINGS were resumed in this section on Thursday 
morning, the 8th inst., and the first paper read was by 
Mr. A. G. Lyster, M.I.C.E., Engineer of the Liverpool 
Docks, on 

““Sanp Pomp DreDGERS.” 


In the year 1893 the author read before the International 
Maritime Congress a description of the operations which had been 
undertaken up to that time for the improvement, by dredging, of 
the Mersey Bar. That paper dealt very fully with the special 
features and configuration of the river, and with its tides and 
winds, so that the present note is limited to bringing up to date 
the information then given, excluding all reference to features 
which are well known to the great majority of the members of this 
Institution. At the time, 1893, the operations on the Mersey Bar 
had been carried on by two small hopper suction dredgers, 
extemporised from 500-ton steam hopper barges, and a larger 
dredger, the Brancxer, which was specially constructed for this 
purpose, and which had a carrying capacity of 3000 tons, and a 
dredging capacity in the best class of free sand of about 6000 tons 
per hour, was then—July, 1893—just commencing work. Since 1895 
another dredger of similar type and capacity, the G. B. Crow, has 
been built and employed upon the work, the two smaller dredgers 
having been removed to other dredging work abreast of the 
George’s and Prince’s stages. 

The operations of these two big dredgers have been supplemented 
by an eroding apparatus attached to the tender from which the 
operations were superintended. The function of this apparatus 
was, by ejecting streams of water from a trailing pipe at high 
velocity on the ebb tide, to disturb and remove the lighter particles 
of overlying mud, which tended to interfere with the operations 
of the big dredgers. This eroding apparatus, after having been 
worked intermittently for some three years, has now been removed, 
as it was very doubtful whether the effect it produced was worth 
the expense of working it. 

For some two years, from November, 1896, to December, 1898, 
the operations on the bar were entirely conducted by one dredger, 
but at the latter date, a shoal along the east side of the Crosby 
Channel, about four miles from the mouth of the river, was found 
to be increasing considerably, and as greater depths were being 
obtained over the bar than existed at this point of the channel, it 
was deemed advisable to resume operations with the second 
dredger upon this shoal. 

The effect of the operations may be tabulated as follows :— 
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Upto July, 1893 .. .. 20} | 18 f| channel not \ 2,438,710 
| \ buoyed § 
4 Oc. | oP a ee 12,314,120 
», date, May, 1899 28 | 27 } 1,500 41,240,360 





Dredging operations are carried out continuously whenever 
weather permits, and the dredgers when loaded steam to a siteabout 
three or four miles eastward of the bar, and there dump their 
loads on the weather side of the banks, The only exception to 
this site for deposit is in connection with the dredging on the 
shoal on the east side of the Crosby Channel. In that case, on the 
ebb tide, and then only, the dredger is permitted to dump her 
load on the opposite, i.e., west side of the main channel, in the 
mouth of a minor channel which was tending to form through the 
Great Burbo Bank. 

The following is the net result of the operations from the point 
of view of navigation. Whereas at the commencement, in 1890, 
the shallowest water across the bar was llft. at low water of 
spring tides, there is now a channel of 1500ft. in width, having 
practically no less than 27ft. of water in any part on the same 
condition of tide. The amount of sand which has had to be 
removed from the bar itself in order to effect this has been 
twenty-two and a-half million tons, and from the bar and main 
channel forty-one and a-quarter million tons, as stated above. 

As an illustration of what this quantity of material means, it 
may suffice to say that it would fill up the seetion of the Thames 
at Blackfriars Bridge to Trinity high-water level for a length of 
from five to six miles. A comparison between the amount re- 
moved, as measured by the capacity of the dredgers, and the 
deepening of the channel between the buoys, as measured by 
soundings, shows very great variation in the ratio of these two 
rogress from time to time, but it will 
be obvious that, inasmuch as the soundings were of necessity 
limited to the dredged channel, they cannot be considered as 
representative of the actual effect on the whole area affected by 
the dredging, and any comparison of this sort must, therefore, of 
necessity, be more or less erroneous, There is no doubt, however, 
in the author’s mind, that the removal of shoals and the straighten- 
ing of the channel immediately above the bar, particularly at Q4 
black buoy, has had a great deal of effect in developing and main- 
taining the improvement obtained by direct dredging on it As 
regards the cost of dredging by the large bar dredgers, the year’s 
work of 1898 by the G. B. Crow on the bar and in the main channel 
shoals may be taken as an example, when 4,309,350 tons of 
material were removed at the following unit costs :— 


Per ton. 

d. 

Wages Soe We dig aes Aaa 0 23 
eT re are 0°25 
a Sl: SEE epee ea CA 0°13 
Total . 0°61 


These figures include all direct working charges, and a proportion 
of that for actual superintendence, but no allowance for interest 
on capital cost or depreciation. 

On the question of the improvement of rivers by dredging rather 
than by permanent works, the Mersey is a very striking instance 
of the permanent improvement which can be effected with a small 
expenditure, For instance, the cost of the whole of the dredging 
oer on the Mersey bar and shoals, viz., the two large dredgers, 

as been, say, £120,000 ; the average annual expenditure, for three 
years, say, £20,000. Had permanent works been adopted, the cost 
of them would no doubt have been enormously in excess of the 
capital cost above mentioned ; there would have been a risk of the 
depth which they were intended to secure permanently being in- 
sufficient for the ultimate requirements which it might become 
necessary to seek, and therefore of extra expenditure having to 
be incurred, The practical resultsthey would have attained could 
not, to say the least, have well been more satisfactory. 





Asa result of experience in suction-dredging on the bar ang 
elsewhere on the Mersey, an improved form of hopper has been 
introduced, which obviates the loss of sand and mud which is 
washed over with the escaping water from the hoppers of ths 
dredgers. 

On an average, it has been found that in the case of an ordin, 
hopper, about 20 per cent. of the sand and mud that is raised 
lost through being carried overboard in this way. his materia} 
_ — consists of light mud, but is also very largely composed 
of sand, 

Not only is this material uselessly raised at the cost of coq) 
wear and tear, &c., but as the operations are carried on jy 
positions where the current, in one direction or another, jg 
more or less constant, it is liable to be deposited and form, 
shoals in the neighbourhood of the dredging operations, or to 
overlay the sand with a fine deposit, which greatly interferes 
with the efficiency of the suction dredgers. ‘To overcome thig 
difficulty the author devised the following arrangement, Tho 
pepeee of one of the small dredgers has been covered in with 
light iron plates, with the a of a strip down the centre 
of the hopper, 4ft. in width. Here a trunk 5ft. in height anq 
4ft. in width, by the full length of the hopper, is formed by 
vertical plates of iron, carried up above the covering of the 
hopper. The upper edges of this trunk are fitted with adjustable 
coainings, to ensure an even overtlow from the hopper independently 
of the trim of the vessel. 

At the same time, the discharge pipes in the hopper are laid as 
close to its outer sides as possible, and the openings in them are 
so formed as to ensure the sand and water being delivered with g 
minimum of commotion. The effect of this arrangement is that 
all water passing from the hopper overboard has to traverse q 
considerable distance in passing from the discharge orifice in the 
pipe to the upper edge of the trunk over which it flows. The 
sectional area of the trunk is such that the rate of vertical motion 
through it is reduced to a minimum, The head of water which 
the trunk affords, and the fact that, in the course of its discharge, 
it has to rise vertically, has the effect of producing a steady and 
almost imperceptible flow of the water, which is thus unable to 
take with it any sand or silt. 

The experiments with this apparatus at the landing-stage show 
that, as compared with the other dredger, which is not so fitted, 
the discharge water from the special hopper is clear in appear. 
ance, and gives practically hardly any percentage of silt, whilst 
the dredger is able, on an average, to load herself in 20 per 
cent. to 25 per cent. less time than the sister vessel that is not 
so fitted. 

This result is a most important one from the point of view of 
the output of the dredgers during the year, and the cost per ton 
of dredging, whilst it also permits this type of dredger to be used 
for lifting very fine sand and mud, for which it has not hitherto 
been capable of being used economically. 

In the course of the discussion attention was called 
by Mr. W. H. Wheeler to the report drawn up by M. 
Timonoff of the results arrived at by the Section to whom 
this question was referred at the Brussels Navigation 
Congress last year, which was eminently in favour of 
suction dredgers as economical and convenient machines 
for deepening both river and estuary channels; that in 
addition to sand it had been proved that it was practicable 
to remove hard material and clay; but that the facts 
brought before the Congress were not of a sufficiently 
definite character to warrant any formal expression of 
opinion at present. Mr. Wheeler thought that the 
day was not far distant when the bucket dredger would 
be almost entirely superseded by the suction dredger, 
which can be made capable of dredging almost every kind 
of material except rock. He also contended that chan. 
nels formed by suction dredgers in sandy estuaries would 
remain permanent if given a proper direction and sufficient 
depth to avoid surface action due to wind and waves, 
and that this depth was attained at somewhere about 2} 
fathoms at low water. 

Mr. Lindon Bates, U.S.A., gave a description of the 
trials of the new dredger which he had constructed 
for the Russian Government, which, in one trial, cut a 
channel in sand 1000ft. long, 31ft. wide, and 2ft. 6in. 
deep, in 37 minutes, the material being discharged 700ft. 
away; and on more than one occasion had raised coarse 
sand at the rate of 7384 cubic yards in one hour. He 
maintained that some scientific standard should be 
adopted by which dredging work could be tested. 

r. Coode said that he had recently been over to 
Antwerp to inspect the dredging trials conducted by Mr. 
Bates, especially as to the use of the cutters attached to 
the suction pipes for breaking up clay and hard material 
to such a condition that it could be drawn into the suc- 
tion pipe, and he was perfectly satisfied that this was 
practicable, and that suction dredgers could be made 
available for this purpose. 

Mr. W. Matthews, who occupied the chair, called 
attention to the fact that the late Sir John Coode was the 
first engineer who introduced the use of suction dredgers 
into our country ; and that more than thirteen years ago he 
had sent one out for the purpose of deepening the 
harbour at East London. 

Mr. W. H. Hunter and Mr. Newell both directed 
attention to the difficulty of dealing with the light ma- 
terial which was deposited in docks with any class of 
dredger. Mr. Newell gave the result of some experiments 
which he had tried with some of the lighter material 
deposited in Hull docks, when, after using every possible 
means he could think of to get the material to settle, the 
only result attained after six hours’ pumping with a 6in. 
centrifugal pump was a deposit in the barge of Tin. 

Mr. Sandeman, of Newcastle, stated as the result of 
his experience in dredging through a sandy bar at Blythe, 
that, having cut through this to a depth of from 15ft. to 
16ft. at low water about twelve months ago, the channel 
had remained permanent at this depth up to the present 
time. 

The next paper was by Mr. William Shield, M. Inst. 
C.E., of Peterhead, on 


‘“*NoTEs ON THE EFFECTS OF WAVES ON BREAKWATERS 
IN DirFERENT DeptHs oF WATER.” 


In proceeding to consider the effect of waves on breakwaters, it 
may be well, in the first place, to recall one or two leading points 
in connection with what is generally accepted as the theory of 
waves, By so doing it will be possible to compare theory with 
facts as they are brought to light, and see how far they are in 
harmony the one with the other. The circulation of the water 

rticles in waves of oscillation appears to be remy that 
indicated in the ~~ on next page, A and B representing, re- 
spectively, points of departure and arrival. 

The movement of the particles is nearly such as would be pro- 
duced by rolling circles having their diameters equal to the height 
of the wave, trough to crest; so the form of the wave is there- 






















i 
: 
: 







June 16, 1899 


THE ENGINEER 


585 








—_— 

roximately cycloidal, As, however, waves pass into shoal- 
ing water they are affected by bottom friction, and their form is 
altered, the orbits in which the particles revolve becoming inclined 
and elliptical. At length the friction of the bottom is such as to 
cause the crest to overrun the face slope, and the wave breaks, 
The forward motion of the particles at this time is equal to 
the velocity of the wave, and the wave-stroke is delivered 
with its most destructive effect. Waves generally break on enter- 
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ing water the depth of which but little exceeds their height, 
trough to crest. It may therefore be assumed that the height 
of waves can never exceed the depth of the water over which 
they travel. Long ground-swell waves, although insignificant in 
height, are, however, often transformed into waves of a very 
dangerous character. 

In water having a depth equal to one-tenth of the length of the 
wave, the displacement of the particles, according to Airy, in his 
“Tides and Waves,” is as follows :— 


Horizontal Vertical 
Depth below the displace- displace- 
surface. ment of ment of 
particles, particles 
At surface ee 2°408 wat as 1°341 
yo Whole depth 2°328 1°192 
ea - 2-258 1°048 
: fe 2°196 0-908 
ys Ps 27144 0°77 
Me a i 2°100 0°639 
_ i 2°063 0°508 
Yo ” 2°036 0°379 
aot ds ‘a 2-016 0252 
eee + 2004 =... ww = 07126 
At bottom ote 2°000 ae ae 0°000 
It will therefore be evident that in all depths of water in which 
it is possible to construct breakwaters, storm waves will, in a 


greater or less degree, be waves of translation, while smaller waves | 


may, for all practical purposes, be considered oscillatory. The 
velocity of storm waves which assail breakwaters, inasmuch as 
their length is always much greater than the depth of water in the 
immediate vicinity of a breakwater, is proportional—sensibly—to 
the square root of the depth; it is, in fact, the same as the 
velocity which a free body would acquire by falling from rest 
under the action of gravity, through a height equal to half the 
depth of the water. 

Where V = velocity of wave in feet per second. 

g = unit of force of gravity = 32°17 feet per second. 
s = in this case, one-half depth of water in feet. 
V= J2978=8'02 /5. 

The breakwater which is being constructed by the Admiralty at 
Peterhead is of the vertical type, and is composed of concrete 
blocks, weighing about 40 tons each, laid in regular horizontal 
courses, joggled and set in Portland cement mortar above low 
water. Waves up to, say, 10ft. or 12ft. in height, range up and 
down against its face without breaking or apparently exerting any 
force beyond the hydraulic pressure due to their height ; larger 
waves, however, behave in a very different manner. 

During the storms of December, 1896, and January, 1897, blocks 
weighing 40 tons each were displaced in courses bedded respec- 
tively at the levels of 17ft. l4in. and 23ft. 7}in. below L.W.O.5.T. 
One of these blocks lodged on a concrete platform 30ft. 7in. below 
L,W.O.8.T., and was washed away during the storm which 
occurred in the following March. 

During the storm of October, 1898, which is said to have been 
as severe as any that has been witnessed in Peterhead Bay, the 
waves were upwards of 30ft. in height. Blocks weighing upwards 
of 41 tons each were displaced at the level of 36ft. 7}in. below 
L.W.0O.S.T., and a section of the breakwater, down as far as 
10ft. 74in. below low water, and weighing 3300 tons, was bodily 
slued to the extent of 2in. without the blockwork being dislocated. 
This enormous mass slid upon the surface of the blocks forming 
the course the top of which is at the level named ; and they, 
strange to say, were not moved. A certain class of waves is 
responsible for the sluing of this mass. The surface on which they 
operated measured 33ft. x 34ft. = 1122 square feet, and the 
height to which the water was thrown was about 115ft. to 120ft. 

In order to enable an idea to be formed of the force required 
to slue this mass, the author ascertained the coefficient of 
friction of blocks similar to those which form the breakwater, by 
causing them to slide upon a concrete floor. The floor was well 
wetted, and the average of several trials with blocks up to 68 tons 
weight gave a coefficient of 0°7._ In moving this mass the waves 
must therefore have exerted a force of 2310 tons, or slightly 
over 2 tons per square foot, over the whole area exposed to 
them. Although about one-third of the mass was below the 
level of low water, the troughs of the waves would be consider- 
ably below its lowest point, and taking all the circumstances of 
the case into consideration, it is thought that little, if any, 
allowance should be made for flotation. If, however, allowance 
be made for this, it is probable that some deduction should be 
made from the area exposed to the wave-stroke, so that the 
force per square foot would not be much affected. 

The depth of water where this happened was about 9 fathoms at 
L.W.0.S.T., deepening to 20 fathoms at a mile to seaward. The 
rise of a spring tide is 11ft. The length of the waves was about 
550ft. to 600ft., crest to crest, and the depth of water at mean tide 
60ft. ; the motion of the water particles at a depth of, say, 36ft. 
must therefore have been very great, amounting, according to the 
foregoing table, to 2°063 horizontal and 0°508 vertical, as com- 
pared with 2°408 horizontal and 1°341 vertical at the surface. 

Fig. 2 represents a vertical quay wall with a shelving rock fore- 
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recat in frontof it. This quay is adjacent to the breakwater at Peter- 
ead. The height of the undulations in the case represented would 
hot exceed 4ft. to 5ft., trough to crest, and during high tide with, 
say, 7ft. or 8ft. of water over the rock, such wataiedons merely 
rise and fall against the face, and are reflected without delivering 
any perceptible stroke. As the tide recedes, however, they are 








quickly transformed into angry translatory waves by being tripped 
up by the foreshore, and they deliver a stroke the force of which 
it is difficult to conceive unless witnessed. The broken water 
is thrown upwards of 100ft. high. 

The foregoing examples have been cited to show the action of 
waves against a vertical face, and from them it will be evident 
that a vertical-faced structure in the sea cannot under all circum- 
stances claim immunity from severe punishment. The compara- 
tively high rubble foreshores of all such composite breakwaters as 
those at Alderney, Colombo, and the Tyne, without doubt greatly 
increase the force of the waves against their superstructures, 

The downward action of waves operating against the face of a 
vertical breakwater often causes serious damage by undermining 
the foundation. The breakwaters at Alderney and the Tyne are 
prominent and lamentable examples of this. High parapets, such 
as both of these breakwaters possessed, greatly intensify this 
action, and are on this, as on other accounts, objectionable. 
Mixed rubble, composed of stones weighing from, say, 5 tons 
downwards to about 4 cwt., forming an apron on the seaward side 
of a vertical breakwater, appears to be but little disturbed at a 
depth of 36ft. by waves 30ft. high ; but around the scar-end 
the scour is very severe, and, unless protection is afforded, the 
rubble at this point will be washed away, even at depths exceed- 
ing 40ft. Ina composite breakwater with a vertical superstruc- 
ture founded on a rubble mound, the height to which the 
mound is carried in relation to the levels of high and low 
water is of vital importance, and is therefore worthy of careful 
consideration. 

Holyhead breakwater is an example in which the mound was 
carried up to the ievel of H.W.O.S.T., and in which the artificial 
boulder beach thus formed effectually breaks up the waves before 
they reach the superstructure. The slopes which the mound has 
now assumed by the action of the waves are approximately 1 in 12 
between high and low water ; 1 in 5 from low water to 8ft, below 
it, and thence to the bottom—about 50ft.—1 in 2, 

Alderney breakwater is an example in which the mound was 
stopped below the level of low water, the rise of tide being 17ft. 
The force of the waves assailing the superstructure was thus 
greatly increased, and the result was disastrous. The slopes 
assumed by the surface of this mound varied considerably ; but 
at 1000ft. from shore, where the water was 45ft. deep at 
L.W.O.S.T., they were as follows:—1 in 64 from 3ft. below low 
water—that being the highest point of the mound—to 17ft. below 
it, and thence to the bottom 1 in 2. In this breakwater the 
waves not only undermined the superstructure by withdrawing the 
rubble on which it was founded, but they formed breaches in the 
wall by their direct impact, while the water falling upon the 
roadway excavated holes in it, until, meeting those on the sea 
face, the work was breached completely oy a Strange to say, 
the parapet, in at least one case, spanned the breach oe survived 
= storm, A very similar action took place at Wick and at the 

'yne, 

In the above class of breakwaters, when the mound is not 
carried up to the level of high water, the addition of a wave 
breaker of heavy concrete blocks is often useful, inasmuch as it 
relieves the face of the superstructure from the force of the wave 
stroke, and the waves being in a great measure broken up do not 
exert so great an excavating action on the rubble as they would 
do in the absence of such protection. 

When the Ymuiden breakwaters—Holland—were being con- 
structed, before the blocks forming the wave breakers were 
deposited, the rubble which forms the aprons of these piers was 
ene. ploughed out at a depth of upwards of 20ft. below low 
water. he wave breakers were, however, effectual in checking 
this action, and after they were added little inconvenience from 
this cause was experienced. 

Many of the 20-ton blocks in the wave breakers were disturbed 
by the waves, one being lifted t a height of 12ft. vertically up 
the face of the pier and landed on the top of it. Seven-ton blocks 
built into the work were started forward out of their places by 
the impact of the waves on open joints, compressing the air 
behind them, which, on the withdrawal of the wave, expanded 
and pushed the blocks out. On more than one occasion consider- 
able lengths of courses, the full width of the pier, composed of 
blocks weighing 5 tons, 7 tons, and 9 tons, all of which were set 
in Portland cement mortar and tied together by strong wrought 
iron cramps, were displaced and washed over into the harbour. 
The depth of water was 23ft., the rise of spring tides about 
5}ft., and the height of the pier 4ft. 10in. above high water. 

The subject of wave action on breakwaters in different depths 
of water payee such a wide field that it is impossible in a short 
notice such as this to even touch upon many points of interest and 
importance. It is, however, hoped that the examples furnished 
may suggest points for discussion, and elicit useful information, 
this being the chief object in view. 

It may, perhaps, be well to mention here that of the types of 
breakwaters with which Eoglish engineers are least acquainted 
from actual experience, the several combinations of rubble and 
random concrete blocks stand out somewhat prominently. Any 
information respecting the effect of waves on such structures 
would therefore be very acceptable. Itis believed that during the 
winter which has just passed some of the sea-works of this type 
in the Mediterranean, in common with not a few on these coasts, 
sustained some damage ; and information respecting these would 
be much appreciated. It would be interesting, in connection with 
this, to learn in what way the damage was done; e¢.g., (a) by 
heavy seas washing over the top and displacing the uppermost 
and | Boe wate blocks ; or (b) by the blocks forming the sea- 
slope being disturbed and drawn down ; or (c) by the rubble form- 
ing the base being ploughed out, either on the sea or harbour 
side, and so undermining the blocks. 

Other points which suggest themselves for discussion, especially 
in connection with the effect of waves on breakwaters during 
construction, are (1) sloping versus horizontal bond for block work 
on a yielding foundation, with which, in view of the liability of 
horizontal courses to slide one on the other, might be associated a 
consideration of bond between the courses, and also the most 
effectual method of dealing with settlement in horizontal coursed 
work ; (2) the best method of checking the travel of rubble in 
breakwater mounds subjected to oblique wave action ; and (3) the 
best means of avoiding or reducing the destructive effect of 
wave stroke on exposed open joints, especially under water, inas- 
much as this action is operative at much greater depths below the 
surface than is generally suspected. 


Mr. J. Watt Sandeman, M. Inst. C.E., followed with 
the closing paper on 


“Tue DESIGN OF BREAKWATERS.” 


The chief type of modern breakwater is that of a vertical wall, 
founded either upon the sea bottom or upon a rubble mound. 
The primitive type of breakwater, consisting chiefly of an enormous 
mound of rubble, the stability of which is dependent upon con- 
tinual inspection and renewal, may be considered obsolete, unless 
in sheltered situations, where the low cost of material would render 
such a type economical. This does not apply to the Italian type 
of mound breakwater, protected on the sea face by blocks of con- 
crete, which effects a large reduction in the volume of rubble. 
Breakwaters with long-pitched slops of masonry on their seaward 
side may also be considered obsolete, as vertical breakwaters 
effect the same purpose at less cost and more efficiently, by expos- 
ing less masonry to the action of the sea, and by reflecting instead 
of causing waves to break against them. e following data 
primarily determine the general character, position, and principal 
proportions of breakwaters, viz.:—(1) Maximum exposure of the 
site, and direction of prevailing winds ; (2) depth of water ; (3) 
nature and contour of sea bottom. 

(1) Maximum exposure, or uninterrupted length of fetch of sea 
in direction of — winds, determines the maximum wave 
force, in relation to which the dimensions of vertical breakwaters 





must be proportioned, so as to provide mass sufficient to ensure 
stability. The maximum wave force determines also the depth, 
either in a rubble mound or in a soft se2. bottom, at which break- 
waters should be founded, so as to prevent undermining. The 
direction of prevailing winds determines the direction of maximum 
waves, in relation to which the position of the breakwater should 
be planned so as to meet them as obliquely as the conditions of 
the situation will permit. 

(2) Depth of water.—With similar degrees of exposure, and 
similar sea bottoms, the depth of water determines the distance 
from the shore to which it would be economical to carry a vertical 
breakwater, as there is a depth at which its cost would equal that 
of a combined wall and mound, and beyond which the latter would 
be less costly. 

(3) Nature and contour of sea bottom.—With similar degrees of 
exposure, the nature of the sea bottom also determines the depth 
into which it would be economical to carry a vertical breakwater, 
as upon rock it would be more economical than upon a soft sea 
bottom to carry it into a greater depth. The nature of the sea 
bottom determines also the depth at which the breakwater should 
be founded so as to prevent undermining. The contour of the sea 
bottom in the vicinity of the breakwater, more particularly in 
rocky ground, materially influences the direction and effect of 
waves, and must be taken into account in determining the position 
and strength of the breakwater. 

In considering the question of the dimensions necessary to 
ensure stability in a vertical breakwater, one is confronted with 
the absence of definite information as to the static equivalent of 
impact of reflected waves over large areas. The data recorded by 
Mr. T, Stevenson and Lieutenant Gaillard, of the America Army 
Corps of Engineers, are valuable, as showing the effect of wave 
impact over small areas, and the enhanced effect of broken as 
compared with reflected waves. Mr. Stevenson’s records were 
evidently those of maximum pressures, and Lieutenant Gaillard 
has shown that the maximum intensity of force in breaking waves 
occurs at a level slightly above that of still water, diminishing to 
nothing at the crest and to one-half at the bottom of the wave. 
It is also known by the stability of rubble mounds—where clear 
of the down-stroke of reflected waves—that wave movement is 
slight at a little more than one wave’s depth below still-water 
level. Taking, therefore, the resultant of Gaillard’s recorded 
pressures at different levels, due to the impact of a maximum 
height of wave occurring during a maximum tide, and assuming 
horizontal wave impact to practically cease at a wave’s depth below 
still-water level, there remains an approximate measure of the 
force which a breakwater should be proportioned to resist. 

On comparing the proportions of vertical breakwaters which 
have stood in exposed situations, the majority have a mean breadth 
somewhat less than their total height, and there does not appear 
to be any instance of a vertical breakwater having been overturned 
by the sea, except where undermining had previously occurred. 
Failures have in all cases been due to undermining of foundation, 
either by removal of rubble or by scouring the sea bottom and 
consequent dislocation of uncemented blocks below low water, 
or to defective concrete. In mound breakwaters with vertical 
superstructures the risk of failure by undermining is ter when 
the top of the rubble is below low water, but not deep enough 
to be clear of wave action, than when it is visible at each low tide. 

Beyond a certain depth it is not necessary to increase the 
breadth of a vertical breakwater, as, assuming wave impact to 
cease at about one wave depth, and seeing that the resultant of 
wave force is near still-water level, there is a certain breadth of 
breakwater which, if continued parallel to any depth, will increase 
its moment of stability in exactly the same proportion as the 
moment of the wave force is increased by the leverage due to 
increased depth. 

Three types of construction may be adopted for vertical break- 
waters, either upon rock or soft sea-bottoms, or for vertical super- 
structures upon rubble mounds, viz.:—(1) For breakwaters having 
the greatest exposure, the most permanent type would be either 
a monolith of concrete, or a substructure of concrete in bags with 
a superstructure either of concrete in mass or of large blocks 
cemented together. 

(2) For certain situations and exposures, a structure of massive 
blocks sloping in direction of length of the breakwater would be 
more suitable. This type possesses the advantage of ensuring that 
all upper blocks impose their weight upon the lower ones. In the 
case of a long breakwater, Stoney’s system of ——— blocks up 
to 350 tons weight by means of a floating derrick, might prove an 
economical, as it would certainly be a very staple, system of con- 
struction, seeing that a complete section of breakwater could be 
set in place at one operation. 

(3) For breakwaters in less exposed situations and in compara- 
tively shallow water, a structure of open timber piling of green- 
heart or creosoted pine, enclosing a filling of rubble, formsa stable 
and economical breakwater. 

To ensure stability, the depth of the foundation of a vertical 
breakwater must be greater than the depth at which either a 
rubble mound or the sea bottom could be moved by the down-stroke 
and seaward draught of reflected waves. This depth will vary 
according to the height of waves, height of breakwater, and size 
of rubble ; but experience has shown that, in exposed situations, 
the depth at low water over the top of a rubble mound should 
not be less than twice that of maximum waves, and the —— 
at which a soft sea bottom would be moved would be considerably 
greater. 

Breakwaters founded upon rubble mounds within the influence 
of wave action have proved unstable, unless the rubble be con- 
tinually renewed. 

Seeing that the stability of a breakwater is dependent upon the 
stability of its foundation, and the immobility of the blocks of 
which it is composed, and considering the failures which have 
occurred within the last fifty years, chiefly in breakwaters built 
upon rubble mounds and with uncemented blocks below low 
water, it does not ap that the necessity for absolute rigidity 
in the foundation and under-water portions of breakwaters has 
hitherto been fully recognised ; but considering the care which 
is exercised in the construction of foundations for bridges and 
for buildings on land, it may be asked why should not equal or 
greater care be exercised to ensure rigidity of foundation in 
structures which have to resist the violence of the waves. The 
works of lighthouse engineers are in this respect above criticism. 

If the foregoing argument be admitted—and it has certainly 
been emphasised , the breaching of several costly breakwaters 
—then the remedy consists in providing rigid foundations at 
depths below the influence of wave action, and in carrying up 
from such either monoliths or massive blocks, each sufficient, 
per se to resist displacement. In the case of a pier constructed 
of comparatively small blocks bonded in horizontal courses, but 
uncemented below low water, it is impossible to have close joints 
and to build the blocks so that each will take its due share of 
load. The slightest settlement, therefore, upon a yielding founda- 
tion places an excess of weight upon some blocks and removes it 
from others ; and, in consequence, the latter become loose and 
liable to be forced out of place by the reaction of air and water 
behind them. 

Where a breakwater has to be built in comparatively shallow 
water, and on a sea bottom of soft material extending to a great 
depth, two methods of construction may be adopted, viz.:— _ 

(1) Founding the breakwater in sections by means of caissons 
sunk to a depth greater than that at which the sea bottom could 
be moved by reflected waves. (2) Dredging a trench, and 
depositing rubble of depth sufficient to —— the breakwater 
without settlement, the rubble having a depth over its top beyond 
the influence of wave action, 

In the case of a breakwater intended solely for sheltering 
purposes, cost may be considerably reduced by keeping its top 
low, as heights of from 3ft. to 10ft. above high water, varying 
with the situation and exposure, are ample to annul the effect 
of all waves; and broken crests pas‘irg over the top would not 
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vitiate the quietude of interna! water space. Reducing the height 
of the breakwater reduces the height to which waves are reflected, 
and the effect of their down-stroke and seaward draught. On 
top of a low breakwater, a deck, affording access to a light- 
house, is carried above wave reach, either upon narrow piers or 
uprights of greenheart, or a subway within the breakwater effects 
the same purpose, 


Mr. W. Matthews pointed out that whereas it 
has generally been considered that the destructive 
action of the waves ceased at 15ft. below low 
water, recent experience had proved that this depth is 
much exceeded during very heavy storms, as proved by 
the wave action recorded at Peterhead, and the destruc- 
tion of the Tyne Pier. At Colombo, where long ocean 
rollers, 500ft. in length, which broke on the wall of the 
harbour, sent up the water 100ft. in height, the old 
wall, built twenty-four years ago, was carried 20ft. below 
low water, but the new extension which his firm are now 
carrying out was placed at 31ft. below. In the recon- 
struction of the North Tyne Pier the 40-ton blocks were 
to be placed at 44ft. below low water, on a bed of shale, 
the width of the wall being 53ft. at the bottom and 37ft. at 
cope level. At Peterhead the bottom width of the wall is 
54ft. Sin., and at cope level 46ft. For the Harbour of 
Refuge works at Dover, where the waves do not exceed 
15ft. to 18ft. in height, as compared to 20ft. to 30ft. at 
Peterhead and the Tyne, the wails will rest on the solid 
chalk at 50ft. below low water, their total height being 
90ft.; the width at the bottom is to be from 53ft. to 55ft., 
and at the cope level from 45ft. to 47ft. 

Mr. Hurtzig, who has recently inspected the new mole 
for the harbour works at Genoa, in the Mediterranean, 
said that during the storm of last winter a block, weigh- 
ing 1192 tons, was moved and driven inwards towards 
the harbour 84ft. by the waves, and one block, weighing 
35 tons, was pushed inwards 150ft. This breakwater is 
constructed of rubble blocks of stone, brought up to 
within about 18ft. of the level of the water, and above 
this with concrete blocks weighing from 30 to 35 tons. 

Mr. Vernon-Harcourt, after directing attention to the 
destructive action of the waves at the Alderney break- 
water, described the system that is being adopted for 
constructing the wall of the new harbour for the Bruges 
Maritime Canal near Heyst. Here large caissons, 82ft. 
long and 24}ft. wide, made of steel plates }in. thick, 
braced together with angle iron, are being constructed on 
ground within the dock entrance. These caissons are 
lined with a concrete wall, and are to be floated to their 
place in the sea, a channel being first dredged in the 
sand for their reception; they are then to be gradually 
filled with concrete and sunk in their place, each block 
when complete forming a solid mass weighing 2500 to 
3000 tons. These blocks reach up to low water, and 
above this the wall is to be continued with concrete 
blocks weighing 50 tons. The depth of water along the 
wall will be 264ft. at low water. 

The discussion was continued by Mr. Carey, who re- 
ferred to the work being carried on at Hastings, and 
the harbour at La Guyara, and by Mr. Whately-Elliott. 
Mr. Matthews, who, after moving a vote of thanks to the 
authors of the papers, pointed out in reply to Mr. Sande- 
man’s suggestion as to the use of monolithic blocks of 
large size deposited from pontoons, the very great diffi- 
culty in dealing with such weights in rough weather, and 
also generally as to the use of very large blocks and 
monolithic work in situations where sandy foundations 
have to be dealt with, owing to the effect on such work 
in case of any settlement. 

On Thursday afternoon a large party of members of 
Section II. went by steamer down the Thames to the 
Albert and Victoria Docks, which they entered through 
the lock and steamed round the basins, landing at various 
places to inspect the cold storage warehouse, the electric 
light plant, and other works. 

On Friday about sixty members of the section accepted 
an invitation from the firm of Sir John Coode, Son, and 
Matthews, to inspect the new harbour works at Dover, 
and were conducted over these by Mr. Coode and Mr. 
W. Matthews, and afterwards entertained by them at 
luncheon. As these works have recently been described 
in Tue Encinser—“ Harbours and Waterways,” April 
7th, 1898—it is not necessary to refer further to them 
than to say that the first length of the temporary staging 
at the end of the Admiralty Pier, for extending the wall, 
is now nearly completed, and the machinery in place for 
depositing the concrete blocks. 


SECTION IV. 


This section assembled in large numbers under the 
chairmanship of Mr. E. Windsor Richards, at 10.30 a.m., 
on the 8th of June, in the Council Room of the Surveyors’ 
Institution, Little George-street, Westminster. The 
chairman, in opening the Conference, alluded to the high 
educational value opinions expressed by those assembled 
at the Conference would have for those present, and sub- 
sequently for those absentees also, who were not so versed 
in particular subjects or sections of subjects; and 
especially how valuable the statements of those high in 
their profession would be to the rising generation of 
engineers. It was now the time, when things were 
prosperous, to make improvements that would not be 
contemplated in less prosperous times; but which 
would stimulate work during such periods, and render 
cur labours less exacting. In connection with im- 
provements he could not but refer to America, where 
labour-saving and other appliances were so freely intro- 
duced, and whence, in future, competition with ourselves 
may be most expected. However that may be, American 
works masters have always been found ready at all 
times to show and explain their inventions and methods 
most liberally; and it is only by ourselves showing a 
similar disposition to give any information that we may 
be able to bestow, to those who desire it, that we can hope 
others to continue their generous comportment towards 
us. Therefore, he hoped that the Conference would be 
made as useful as possible by the freedom that would be 
exhibited in the discussions. With the object of devoting 





most time to discussion, the papers themselves had been 
made as brief as possible. 

The first paper taken was read by the author, Mr. 
Henry William Martin, on 


* MopERN] IMpRovEMENTS IN CoaL Minina: WINDING 
FRoM DEEP Mines.” 


There are few more important or difficult problems to be solved, 
in connection with coal mining at great depths, than that of wind- 
ing or raising the coal through the shafts. The capital outlay 
incurred in sinking and equipping a deep colliery is frequently 
large, and the necessary working expenses so heavy, that it is only 
by means of raising large outputs undertakings of the kind can be 
made remunerative. Large outputs from great depths of 700 yards 
and more by the present system of winding can only be obtained by 
raising heavy useful loads at high velocities. Without asserting that 
the higher limit of heavy useful loads, or of high velocities, has been 
attained, it may safely be stated that to increase either or both would 
also increase the difficulties of winding in a high ratio. With even 
the lightest appliances, the useful load raised forms but a small 
portion of the mass which has to be started from rest, brought to and 
maintained at a high velocity for a short period, and brought to rest 
again during every complete wind or journey through the shaft— 
an operation which should be accomplished in the shortest possible 
time. 

Engines are constructed capable of developing much greater 
power than is required for colliery winding, but to perform the work 
economically, in the intermittent manner rapid winding demands, 
there is still much room for improvement. 

The motive power developed by the engine is expended in raising 
the useful load minerals, in overcoming the frictional resistances of 
the winding apparatus, and in communicating velocity to all the 
moving parts. When the speed is low, the power expended in the 
latter way is small; when high it is considerable, but should be 
utilised in assisting to raise the load, and to overcome the frictional 
resistances before the wind is completed, but a large portion is 
frequently expended in frictionon the brake. Animportant object 
in the design of winding machinery is to make the demands on the 
power of the engine as nearly uniform as possible. Many devices 
are resorted to in order to obtain this object, and are more or less 
successful. Two only will be instanced here, viz.:— 

(1) The employment of a balance rope. (2) The adoption of a 
drum of varying radii, generally of a conical form. 

Both of these appliances are well known, and have long been in 
use. Balance ropes for deep winding, however, have not been very 
extensively adopted, and where used have not always been success- 
ful, although they are now more or less returning to favour. The 
objections urged against this arrangement are the extra strains 
on the caps or sockets of the winding ropes and the increase of 
friction due to their weight, but the greatest difficulty probably has 
been found in guiding the balance rope at its return at the bottom 
of the shaft. 

Pulleys revolving in sliding bearings and other means have been 
used for this purpose, but the author considers the most effective 
method, and the one he adopts is to use a specially-made flexible 
and untwisting steel wire rope guided sidewise at the return by 
two vertical parallel plane surfaces only, between which the rope 
is allowed to assume a free path. 

The radii of drums are often more or less proportioned, so that 
the moments of resistance due to the load are constant throughout 
the wind, and this arrangement is very extensively used, with con- 
siderable success. It is, however, high in first cost, and there is 
an increase of friction due to the extra weightofthedrum. There 
is also a larger mass to be set in motion and brought to rest than 
is the case with acylindrical drum and a balance rope. 

The following are the main features of the winding machinery 
adopted by the author at a new colliery in South Wales, with the 
view of raising from two shafts a large daily output :—The pressure 
of steam at the boilers is 1001b. per square inch ; theshafts are each 
740 yards deep, and 20ft. diameter in the clear ; the useful load is 
5 tons ; the cages weigh 5 tons each ; the pithead pulleys are 18ft. 
diameter, and each weighs 5 tons; the trams are 12) cwt. each, 
and there are two full trams raised tandem fashion, and two empty 
trams lowered each wind ; each cage is guided in the shaft by four 
steel-wire rope conductors ljin. daimeter, weighing 194 1b. per 
yard, or 6 tons 13 cwt. per guide rope, loaded at the bottom end 
by a deadweight of 7 tons; two division or rubbing ropes, 2}in. 
diameter, hang between the cages to prevent them colliding when 
passing each other, and each weighs 29 }b. per yard, or 9 tons 15 cwt., 
and weighted at the bottom with a load of 10tons, Thus far 
the arrangements of the two shafts are identical. 

The winding engine at the south pit has two horizontal cylinders, 
each 36in. diamter by 6ft. stroke, and is non-condensing, and has 
a plain cylindrical drum 17ft. 6in. diameter, weighing without the 
shaft 35 tons. Arrangements are being made for fitting this engine 
with an automatic expansion gear. The winding ropes are un- 
twistable flattened strand, 1#in. diameter, weighing 20 lb. per yard. 
A balance rope, slightly exceeding in length the winding depth of 
the pit, and of an equal weight per yard to that of the winding 
ropes, is attached under the cages. 

The winding engine at the north pit has two horizontal cylinders, 
each 42in. diameter by 6ft. stroke, and is non-condensing, and has 
a conical drum for eleven coils, and is afterwards cylindrical, 
weighing without the shaft 75 tons. The smaller diameter is17ft., 
and the larger 32ft. This engine is fitted with an automatic cut-off 
gear. The winding ropes are locked coil lfin. diameter, weighing 
22 1b. per yard. 

At the south pit, at the commencement of the wind, the stress 
on the rope, due to its own weight, the weight of cage, trams, 
maximum load of coal, and that due to acceleration when the 
velocity is brought to 50ft. per second in six revolutions of the 
drum, is 20 tons, and as the breaking strain of the ropes is 180 tons 
the factor of safety is nine, which should not be reduced. The 
ratio of the working stress on the rope to the useful load is 4 
to 1, and it is evident, if the output is to be increased by adding 
to the useful load, the working stress upon the rope must also be 
increased in a high ratio. 

The output may be increased by more rapid winding without the 
necessity of incurring a corresponding increase of the working stress 
on the rope, but in practice the author finds that with the plant 
described the limit of velocity has been reached. Attempts made 
to increase the speed produced serious oscillation of the cages. 
Possibly, with a different and more rigid system of guiding the 
cages, a higher speed might safely be attained. The shortest time 
in which a wind has been made in this shaft of 700 yards in depth 
is forty-two seconds, but owing to the oscillation referred to the 
speed has been reduced to complete the wind safely and steadily in 
fifty seconds. 

At the north pit the useful load is also 5 tons, but the working 
stress on the rope is somewhat greater during the early portion of 
the wind than at the south pit, partly due to the use of heavier ropes, 
and partly in generating velocity more rapidly, and is 22 tons, or 
say four and a-half times the useful load, The most objectionable 
feature in this design of winding apparatus is the great weight of 
the drum. When the whole, consisting of drum, ropes, cages, 
pithead pulleys, trams, and useful load, have a velocity of 50ft. 
ro} second, the kinetic energy is sufficient to complete the last 

60 yards of the wind. At the south pit the kinetic energy, with 
a velocity of 50ft. per second, is sufficient to complete only 
150 yards of the wind, The mean velocity of the latter portion of 
the wind in both cases is only half of the maximum, and the time 
required is double what it would be if the maximum velocity were 
continued, This portion of the wind is frequently reduced by the 
application of the brake or by reversing the engines. At both pits 
the loading and unloading of the cages on the surface and under 
ground is performed automatically by suitable locking and releasing 
gear in eight seconds or less, : 


In opening the discussion Mr. T, Forster-Brown com- 





as 
pared the present time with twenty years ago, showin 
how the steam pressure had increased from 60 |b, 
1001b., and the use of rope guides had extended from 
its old limit of 400 to a depth of 700 yards with the Use 
of buffer ropes, and he questioned whether 100 Ib, wag 
the limit of steam pressure applicable, or 700 yards the 
limit of utility for —— guides. He did not think spira) 
drums practicable below 600 yards, but approved of 
balance ropes, with which a compound engine would be 
runas quickly as a simple engine. He i questioned 
whether such big rolling stock as that mentioned in the 
paper could be used in thin seams. Mr. Simpson wisheg 
to know how much fuel was consumed per ton in windin 
and regarded four cylinders as better than three in com, 
pound engines. Professor Lupton pointed to the large 
proportion the weight of the tubs bore to the useful load 
and remarked that wire rope guides, if thick enough, 
might be used to any depth limited only by the weight 
they would bear. With regard to automatic cut-off 
gear, the objection was that when it was in operation 
there was no steam for reversing, if required, unless some 
arrangement was provided such as he himself had devised 
for throwing the cut-off gear out of action. He had 
gauged the expenditure of power throughout a wind by 
taking indicator diagrams, and found that the starting 
took three times as much as the winding. Mr. A. L, 
Steavenson pointed to dangers arising from rope guides 
and balance ropes. Mr. Morgan called attention to the 
fact that 740 yards was only commencing as regards the 
depth of future mining operations, and that for increased 
depths increased piston speed, increased pressure, and 
greater number of cylinders, but with smaller drums, would 
be the probable direction in which things would move. He 
mentioned the traversing winding engine, a model of which 
is in the Earl’s Court Exhibition, as a promising arrange. 
ment; with it the rope in winding is always in the same ver. 
tical plane. Mr. Able regarded the oscillation of the cages ag 
due to air pressure at the place of meeting, and suggested 
as a correction that the roofs of cages should slant off, 
and also the floors. This, however, was shown by others 
to be undesirable. Mr. R. E. Commans pointed out that 
it would be better to have a record of the steam used per 
ton drawn than of the fuel. Mr. Martin, in reply, read 
some further notes. He remarked that the actual winding 
was always less than that calculated, mainly owing to 
the personal equations of the workmen. He believed 
that higher steam pressure would be used probably with 
further expansion, and as regards ropes, their capability 
would be increased, inasmuch as great improvement was 
being made in their manufacture. With regard to the 
oscillation, it was observed long before the point of meet- 
ing, but in addition to the oscillation, cages turned end- 
wayson. He took the precaution of shutting off steam in 
middle of wind to steady cages at passing, turning it 
on afterwards. He did not find wooden or steel rail 
guides as efficient as rope guides; he quite realised that 
the tubs are heavy for the load they carry, but they are 
not too heavy for the rough treatment they receive, and 
for quick winding a double-deck cage that has to be 
charged and discharged in two stages did not meet 
with his approval. He preferred the cylindrical drum with 
balance rope ; but the quality of the latter must be as 
good as that of the winding rope. 

The next paper, 
** Mopern Practice 1n Goup MINING,” 
by Mr. John Hays Hammond, in the absence of the 
author was read by Mr. Farrar. The paper referred 
specially to the deep mining in the Transvaal, where 
the gold contents, per lineal mile along the outcrop of the 
reefs to a depth of 1000ft., are valued at £9,000,000. It 
is shown that even present machinery and accessories deal 
with vertical shafts 6000ft. deep, and that, if necessary, 
another 4000ft. might be sunk and worked by another in- 
stallation underground. The extra cost would not greatly 
militate against profitable mining, unless the margin 
between profit and loss had already become narrow in the 
shallower levels. With regard to the increment in tem- 
perature, artificial ventilation, iced drinks, cold baths, «c., 
are suggested as palliatives. Drainage would have to be 
dealt with by pumps. Therefore, given good enough 
material, there is no insurmountable obstacle to mining 
at any depth. 
Mr. Fearnside Irvine then read his paper, 
‘Notes on Gotp MINING,” 


which also refers to the Transvaal. He states that 
during sinking water is generally wound in skips, slung 
sinking pumps being only used where absolutely necessary. 
For permanent deep-level pumping electrically-driven 
— are replacing Cornish pumps. For deep-level 

oisting, flat ropes and reels are in use in vertical shafts, 
but also the Koepe system and the Whiting method are 
adopted. As regards motive power, the electric motor 
mounted direct on the drum shaft is replacing the 
steam engine, compressed air being used for rock 
drills, and the operation of emergency and sinking 
pumps, inasmuch as no electric drill has as yet succeeded 
in supplanting the air drill, and no electrical pumpis handy 
or suitable for sinking work. In compressed air transmis- 
sion, drills have an efficiency of from 35 to 40 per cent. of 
the power developed at the steam end, pumps 18 to 22 
percent. These efficiencies need improving. Ventilation 
is to be effected by an exhaust fan in the upcast shaft, 
supplemented by electrically-driven fans and the exhaust 
of compressed air appliances underground. It is ad- 
mitted that a better system of signalling is desirable, and 
a combination of the electric signalling apparatus used 
from the bridge to the engine-room on ships with 
separate bell signal, as is now in common use, arranged 
on two independent circuits with a common return, 
would seem to answer best. 

At the surface the ore is screened to three classes ; the 
coarsest is sorted by hand on a revolving table, then 
crushed, mixed with the second class, picked again, an 
again crushed, ultimately being passed with the fines 
or third class to the mill by various imperfect means. 
For crushing, both reciprocating and rotary breakers are 
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used; the former are less costly, but both call for im- 
rovement, especially the rotary type. ; 

In milling the gravitation stamp holds its own ; it has 
peen much improved, can do 6 tons a head, and gives a 
mechanical efficiency of 92 per cent. To dispose of the 
gand and water escaping from the mill sorts of 
arrangements have been tried, but the tailings wheel 
survives as the most economical up to 46ft. lifts. The 
transference of these tailings still gives trouble, and the 
roblem of automatically dealing with them still remains 
to be solved. The slimes, when the water has been 
reduced from 97 to 60 per cent., are transferred by 
centrifugal pumps to tanks containing five to six times 
the weight of cyanide liquor; which, when the solution 
of the gold is complete, is withdrawn by decantation ; 
this, to be well done, is one of the troubles of slime 
treatment. The zinc method is regarded as the cheapest 
and most effectual for the precipitation of the gold from 
the cyanide liquors. 

In discussion Mr. B. H. Brough remarked that 
metallurgy has never been nor should be regarded as a 
branch of mining engineering; it is a distinct art. He 
also took exception to the use of American terms in the 
“ Proceedings ” of the Institution of Civil Engineers, and 
commented on the profitable results that have been 
obtained with primitive appliances in days gone by. 
Professor Lupton attributed this to the far greater value 
of gold in those days. He thought that electricity 
was too expensive for winding purposes. Mr. R. 
E. Commans pointed out that electrical pumps failed 
under water, where Cornish pumps would still be effec- 
tive, and considered precautions for the prevention of the 
flooding of a mine worthy of consideration. He thought 
highly of the prospects of the traversing winding engine 
already referred to, and regarded Whiting’s arrangement as 
not good, inasmuch as the rope was subjected to too 
much bending. In the use of compressed air he con- 
sidered that mains generally employed were too small, 
and that better results could be obtained if larger sizes 
were employed. Then, as regards pumps, those usually 
fixed underground he considered as mostly of bad design. 
Stamps, too, are ill-treated; they are fed with material 
that is too coarse ; this should be pre-crushed in one or 
even two stone breakers, of which he preferred the jaw to 
gyrating type for several reasons. Finally, he was 
strongly of opinion that the system of reduction by 
stamps or rolls or ball mills should be selected to suit 
the ore, a matter that was utterly neglected by the 
ordinary mill man. 

At this stage the chairman called upon the meeting to 
congratulate the President of the Congress, Sir W. H. 
Preece, who had been present during the discussion, and 
the suggestion having been duly honoured, the Presi- 
dent, in returning thanks, referred to the remarks he had 
heard about electricity; this he thought a particularly 
advantageous agent, as with the electric motor, which 
was by no means so costly as Professor Lupton had in- 
dicated, the maximum power was utilised and not the 
mean power, as was the case with reciprocating machines. 
Mr. E. P. Rathbone thought that the roadways in mines 
should be better, that there would be difficulties with the 
ventilation question, and that a better system of signal- 
ling was desirable. Mr. Denny described briefly a new 
slime treating appliance. Mr. Butters did not approve 
ofthis apparatus, nor did he regard the zinc precipitation 
as the cheapest means of the recovery of gold from 
cyanide solutions. Mr. Irvine, in reply, remarked that 
the miners of old worked only oxidised ores, hence good 
returns with primitive appliances. At the present time 
economy, and proper appliances to effect it were essential. 
Incidentally he noted that dry crushing could not compete 
with wet where water could be obtained; that the road- 
ways underground were irregular, because they followed 
the lode; and further, that he preferred the zinc process 
of gold recovery from the cyanide solutions. 

_The meeting then adjourned for the day, and the members 
dispersed to attend the excursions. 


SECTION VI. 


This section, devoted to waterworks, sewerage, and 
gasworks, met, on Thursday, in the Council Chamber of 
the Guildhall, Westminster. The chair was taken by 
Mr. George Henry Hill, Member of Council, Inst. C E., 
and the proceedings commenced punctually by the reading 
of the first communication by Mr. M. W. Hervey 
— to the West Middlesex Waterworks, at Hammer- 
smith, on 


“Tue Use or FILTERED FLoop WarTER.” 


The use of flood water is a subject on which opinion has very 
much changed within the last few years, and in the remarks the 
author offers on this subject, with the object of promoting discus- 
sion, he will confine himself chiefly to flood waters of the rivers 
Thames and Lea, Within quite recent years it was considered 
Most undesirable to take water from a river when in flood for at 
least, ten days or a fortnight after the flood, but now many experts 
consider that flood water may be taken without restriction pro- 
pond that it is afterwards subjected to subsidence and efficient 

ation. 

It is a difficult matter to define what constitutes a flood, and to 
fix a limit as to the number of days after a flood that the water 
shall be allowed to pass to waste before taking it into a subsidence 
reservoir is a very serious matter, especially when so large a 
qeantity of water is required for the supply of London from the 
re and Lea, and a limit is fixed as to the minimum flow. 
qoriously any restriction must very much reduce the number of 

ays in the year on which water may be taken from the river, 
= thereby largely increases the cost of providing storage. In 

© author’s opinion, it may safely be left in the hands of the 
engineer to use his discretion as to when to reject flood water. It 
's always to his interest to take the best water, thereby saving 
expense in cleaning filters, Fora town dependent on its water 
rd ly from a river the water of which has to be filtered, it is 
a desirable, if ible, to allow the first flush of flood 
at T to pass before taking it into subsidence reservoirs, but it is 
tiv 2bsolutely necessary. One flood may be followed compara- 
lvely quickly by another, the effect of the first flood having Seen 


. 0 cleanse the watershed, and the water of the second is therefore 


i comparatively good condition. 


wt alence.—Subsidence in large reservoirs has a very powerful 
ect in purifying the water, and efficient filtration completes the 


off 
Process, The result of heavy rains, causing a river to be in flood, 





is to wash the vegetable and organic matter accumulated on the 
watershed into the river, and microbes with it, and thereby the 
microbes in the water are enormously increased, but by reason of 
the large volume of water passing down the river the impurities in 
the water are in a very diluted condition ; the water also carries a 
certain quantity of clayey matter in suspension. If flood water is 

d into a subsidence reservoir of Jarge capacity, the slow 
velocity at which it passes from one end of the reservoir to the 
other, there to be drawn off on to the filters, enables the matter 
in suspension, which in the worst of Thames flood water varies 
from only 1 grain to 14 grain per gallon, to subside. As it settles 
it carries down the microbes with it. Sunlight also has a very 
deleterious effect on microbes, and kills them. Thus flood water 
that contains thousands of microbes per cubic centimetre, when 
taken into a large subsidence reservoir, contains only hundreds 
per cubic centimetre when drawn off at the opposite end. Flood 
water is a good deal coloured, due principally to vegetable matter ; 
sunlight has a powerful effect in bleaching the colour, but it is a 
difficult matter to get rid of the colour entirely. It is, however, 
perfectly harmless, and the objection to it sentimental. 

Filtration.—The process of filtration of water requires the 
greatest amount of care, and its efficiency depends on several 
conditions, viz., thickness of sand, degrees of fineness of the sand, 
and rate of filtration. With these conditions fulfilled, and if a 
sufficient number of filters are provided, an excellent filtrate can 
be obtained, practically pure from microbes—that is, under 100 
per cubic centimetre—even from flood water passed direct on to a 
filter ; obviously, however, the filter becomes choked more quickly, 
and entails the expense of cleaning more frequently. 

As an instance of passing flood water direct on to the filters, Sir 
William Crookes, in giving evidence before the Royal Commission, 
presided over by Lord Llandaff, stated :—‘‘The large rainfall 
which took place in October last had the effect of suddenly wash- 
ing into the rivers organic matter accumulated on the watershed 
during the three previous months ; and as the reservoirs of the 
East London Water Company were almost empty at the end of 
September, the company was forced in October to use the Lea 
without the advantage of the purification resulting from proper 
storage in the reservoir. During this critical time we took extra 
pains to ascertain the character of the East London supply, and 
additional samples were regularly taken from various points in the 
district. It is highly satisfactory to report that in spite of the 
severe strain thus thrown on their filtering appliances, the clear 
water supply of East London has been bacteriologically better 
than it was during the months of August and September.” This 
the author thinks is very instructive, as showing that flood water 
can be dealt with efficiently when passed direct on to a filter. 

The analysis of a sample of water taken by Sir Edward Frank- 
land on behalf of the Local Government Board from the mains of 
the East London Company on the 25th October, 1898, gives an 
equally good result chemically :— 

Organic carbon expressed in parts per 100,000 .. .. .. 0°107 
Organic nitrogen ” ” ” ec co ee 0°008 

And the average of four samples taken cn the Ist, 10th, 18th, 
and 26th October, 1898, by Sir William Crookes and Prof. Dewar 
from the mains of the East London Company gave :— 

Organic carbon expressed in parts per 100,000 .. .. .. 0°072 
Organic nitrogen ” ” ” eo ce os OOS 

During the same month a mean of twenty-six samples taken 
from the river Lea—unfiltered—contained 1719 microbes per cubic 
centimetre, and a mean of twenty-six samples of the Lea water 
taken from the clear water well of the East London Company con- 
tained only thirteen microbes per cubic centimetre. 

To return to the conditions to be observed to effect efficient 
filtration. The thickness of sand necessary is to a certain extent 
governed by its degree of fineness, and this is obtained by the 
greater or less admixture of sea sand with the sand screened from 
the ballast of the district. Among the several London water com- 
panies the thickness of sand on a filter varies from 4ft. 6in. to 2ft. 
The rate of filtration also varies among the several companies, 
viz., from 14 to 2} gallons per square foot per hour. The rate 
fixed by the late Colonel Bolton, water examiner appointed under 
the Metropolis Water Act, 1871, as a safe rate of filtration, was 
24 gallons per square foot per hour, and this rate is acquiesced in 
by the present water examiner, General A. de C. Scott. 

The longer a filter can be kept at work without requiring to 
clean the surface the better, because shortly after it is set to work 
a gelatinous film is formed on the surface, by reason of the microbes 
arrested, and this gelatinous film is of very great importance in 
producing a thoroughly good filtrate. The process of cleaning the 
surface obviously removes this film, which has to form again when 
the filter is set to work. To show the efficiency of filtration in 
removing microbes during the year 1898, taking the mean of the 
average for each of the twelve months, the number of microbes in 
the unfiltered and filtered water was as follows:— 


Microbes per cubic 
Thames— centimetre. 
Unfiltered water .. ae ae ae ee 4672°0 
Filtered water ve Lian “ea tel kas wean 84°8 
Lea— 
a ee 
Filtered water .. . ‘cm, tee 25°8 


The author reproduces another instructive table from a state- 
ment placed before the Royal Commission of 1892, by Sir William 
Crookes, showing the effect of flood water on the chemical com- 
position of the water supplied by the five companies deriving their 
supply from the Thames, 





| Oxygen required. 








Organic carbon. 

Date. Actual — Actual ae 
| amount. 10 years. | amount. 10 years. 
1882. April i ke a 0-080 0°100 0°085 0-039 
a oe ree 0°110 0°096 | 0065 0-042 
1882. November .. .. .. 0°205 0°120 0-093 0-058 
1068. January .. .. oc « 0°155 0°121 | 0°065 0°056 
1885. February .. .. ../  0°127| 07123] 0°063 0°056 
18685. October .. «2 .. «| 0-089 | 0°096 | 0-039 0°042 
ee. 0°129 | 0°121 | 0-070 0°056 
1887. January .. .. .. ..| 0°138 | 0°121 | 0°072 0°056 
1887, May.. :. :. :. ..| 07098} 0-098 | 0-088 0-044 
De ae, oe ce) el 0°113 | 0°113 } 0°045 0°047 

1888. November .. .. .. 0°114 | 0°120 | 0-068 0°0. 
| a 0°095 | 0°08 0°041 0°047 
ee See ae 0-016 | 0°100 0°053 0°049 
1891. February a ee | 0°184 | 0°123 0°085 0°056 
1891. August .. .. .. ../ 0°079|  0°088 0-047 0-049 
1891. November .. .. ../  O°177| 07120 07105 0058 
1891. December .. .. .. 0°169 | 0°124 0°085 0°060 














1892. June.. | 07085} 0-098]  0°038| 0-047 
1892. July .. | 07080} 07100} 0°035, 0-049 
| 19)2°328 | 19)2°068 | 19)1°187  19)0°969 
Means .. | 0°122| 0108 | = 0°0500°051 
Differences .. ..| ool — ocos | — 





The table deals only‘with the water of floods that occurred 
between the years 1882 and 1892, Sir William Crookes goes on to 
state: — ‘‘The above differences are utterly insignificant, and 
they show that in effect the flood water is not less pure than the 
ordinary flow of the river water.” 
In conclusion, the author offers it as his opinion that with 
proper subsidence and efficient filtration flood water may be taken 
without restriction, and be delivered to the consumer in thoroughly 
aor condition, both chemically and bacteriologically. In all the 
acteriological examinations made by the experts engaged in this 
matter, a pathogenic germ has never been discovered in the water 
supplied by the London water companies, 





In the discussion Mr. Eaton made allusion to the 


separate and combined systems, in one of which the 
flood water is carried off by its own outlets, but remarked 
that even when means for sorting the flood water existed, 
sometimes the whole had to be taken together. Peaty 
water by itself does not lose its brown tint, but if mixed 
with sand or other clear ingredients will, after proper 
treatment, part with it. The speaker was of opinion 
that there was a little too much striving after very 
pure water. In olden times the water was pumped out 
of the rivers directly into the distributing reservoirs. He 
asserted that there was no necessity now for allowing a 
single day’s flood to go to waste, and that the water was 
sufficiently purified by the combined employment of 
reservoirs and filters. This appeared also to be the 
opinion of Mr. Deacon, who subsequently addressed the 
meeting, provided thatthe storage was of adequate capacity. 
Should the reservoirs be inadequate for their purpose, 
their share of the work is thrown upon the filters. 
Mr. Hunter alluded to the necessity of using fine sand 
in the construction of the filters, the lower stratum con- 
sisting of large and coarse broken stone. So far as re- 
garded flood waters, they gave rise to no trouble at the 
waterworks at Hampton, where a hundred microbes per 
centimetre was a usual maximum. Mr. Parsons asked 
for information upon the question whether there were 
any experiments tending to prove that there was any 
improvement in the purification of water by pure and 
simple subsidence. This question is partly answered by 
the statement in the paper, that as the flood water settles 
it carries down the microbes with it, and that flood 
water that contains thousands of microbes per cubic 
centimetre, when taken into a large subsidence reservoir, 
contains only hundreds per same unit when drawn off at 
the outlet. Among the examples adduced by the Chair- 
man in closing the discussion was that of Manchester. 
It appears that in the supply of that town no filtration is 
used, but that the water is run successively through a 
series of reservoirs, and that the process of sedimentation 
is so perfectly effected as to render any filtration alto- 
gether superfluous. 

The second paper on the agenda was by Mr. James 
Watson, M. Inst. C.E., on 


‘© A CONSIDERATION OF THE RaTE PER HEAD PER Day OF 
Suppty In DirFERENT Towns, AND OF THE CAUSES 
WHICH INCREASE OR DIMINISH iT IN PARTICULAR 
INSTANCES.” 

In the projecting of new schemes of water supply, in the main- 
tenance and management of existing works, in the consideration 
of private Bills by Committees of both Houses of Parliament, and 
in the deliberations and reports of Royal Commissions on water 
supply, the question of ‘‘ rate per head per day ” appears as a factor 
of prime importance. It is common knowledge that many well- 
informed authorities set up as a standard a certain number of 
gallons per head per day, which quantity they contend ought to 
have a somewhat wide, if not universal application, but in water 
supply, as in other matters, ‘‘ circumstances alter cases,” and pre- 
scribing for acceptance any more or less empirical unit of supply 
per head per day, may mislead as to fact and be found unattain- 
able in practice. The legitimate wants and demands of one town 
are rarely found to coincide with or even approach equality to 
those of any other town of the same or nearly the same population. 
The habits and character of the peoples differ, the composition of 
the waters often largely differ, sanitary appliances, public health 
wants, trade demands, the number and availableness of streams, 
wells, and underground waters, the relative number of baths, 
water-closets, hot and cold water fittings per head of the popula- 
tion, the public, domestic, and trade rates, together form a chain, 
any link of which ger se might constitute a cause of differentiation 
per quantum, and taken in part or as a whole are items of inclusion 
absolutely essential to the just and proper consideration of ‘‘ the 
causes which increase or diminish the rate per bead of supply in 
different towns,” 

Let me illustrate this by reference to one or two places, and say 
that Bristol, for instance, with 22 gallons per head per day, has a 
full and ample supply, and that Glasgow, with £0 gallons per head 
per day is extravagant, if not wasteful ; statements which—without 
a full analysis of the respective circumstances and wants of the 
communities referred to—are at best but.an expression of concrete 
truths, which further consideration might or might not modify, if 
not altogether alter, and invert the meaning conveyed by the use 
of such statements. Here we have a difference of 230 per cent., 
yet the cause or causes operating to produce this contrast are not 
far to seek. 

Glasgow supply from Loch Katrine is 1 deg. of hardness, and for 
ordinary ablutions and detergent purposes the minimum of soap 
and the maximum of water is used, the revenue from non-domestic 
and trade supplies amounted last year to £120,136—out of a total 
revenue of £211,372—which, taken at 4d. per 1000 gallons, gives 
7208 million gallons, or nearly 20 million gallons per day—out of 
a total consumption of 514 million gallons per day—being 
19 gallons per head per day of the whole population supplied ; 
and in addition large unmeasured quantities of water are 
given free to the other public departments for public health 
purposes, swimming-baths, sewers, flushing streets, and closes 
washing, &c. As regards Bristol the conditions are practically 
reversed, the water is 22 deg. of hardness, which means much 
soap and little water to form a lather tolerable to the skin, 
or having advantageous cleansing properties; again, water 
is not provided free at Bristol to any of the Corporation depart- 
ments, and the price of 6d. tols. 6d. per thousand gallons charged 
for non-domestic purposes against 4d. charged in Glasgow tends 
to limit the trade demand. 

Bradford, within the city boundries, consumes 40 gallons per 
head per day, 20 gallons of which are used for trade purposes, and 
this quantity does not include water for public health purposes, 
streets watering, &c.; but, contrasted with Glasgow—which is a 
water-closet town where water-closets and baths are included in 
the domestic rate of 6d. per £ on the rental—Bradford, like many 
other English towns, cannot be well compared. Bradford as yet 
can hardly be called a water-closet town, having one water-closet 
to each sixteen persons, and one bath to each thirty-eight persons, 
while in addition to the domestic rate, special charges are made 
for baths and water-closets. 

Comparing Bradford with Bristol, the whole supply per head of 

Bristol would not do more than meet the trade and public health 

wants of Bradford . 

The supply to London is about 33 gallons per head per day, 

Edinburgh 38, Dublin 38, all residential cities; Liverpool 293, 

Manchester 28, Belfast 35, Dundee 48, and Aberdeen 43, these 

being commercial and manufacturing centres, and if the factor of 

preventable waste be eliminated, then it follows that these differ- 
ences are the results of the legitimate wants, or at all events, of 
the free and unrestricted user of the water by the inhabitants. 

Waste, preventable and unpreventable, obtains to a greater or 

lesser degree in connection with every waterworks distribution 

system, and is the cause and the only cause of the increase to con- 
ping ee proper rules ani regulations are in foree—which 
can be dealt with directly by the administrative engineer. In con- 





nection with this branch of the subject I must not be understood 
as inferring that those rules and regulations which compel the use 
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of a 2-gallon flush for a water-closet err in parsimony, nor that 
those which allow a 3-gallon flush err on the side of extravagance, 
yet this important difference is but one of the many authorised 
and legitimate differences which bear directly on ‘‘the causes 
which increase or diminish the rate per head of supply in particular 
instances.” 

This leads to the conclusion that eliminating waste—taking the 
term in the restricted sense in which I use it—that all other differ- 
ences in supply per head per day, between one town and another, 
are but proper and unalterable measures of the wants of the in- 
habitants, and a moment’s consideration will show that this is so. 

In this country the large congested centres of population are 
fortunately—and I think wisely—not restricted in the full and free 
use of water for culinary and domestic purposes, and I trust the 
day is far distant when the incentive to a niggardly use of water 
—with its accompanying danger to public health and cleanliness— 
shall be afforded and encouraged by the sale of water by measure 
for domestic use, therefore so long as unrestricted constant service 
is given, the supply per head per day in each town will be 
measured by the facilities for using water, and by the careful or 
careless habits of the people in its use. 

To deal with the subject of preventable and detectable waste, 
and the numerous methods employed for its reduction and control, 
would form matters sufficient for a series of papers ; suffice it to 
say that in this as in most other things prevention where open to 
us is better than cure. 

In addition to constant systematic inspection, attention to the 
cover-over service mains, the insulation of house service pipes, the 
strength of pipes, length of lever, diameter of ball, seats of taps, 
&c., relative to the maximum working pressure, eradication of old 
and worn fittings within a fixed limit of time, and the careful 
examination and testing of all new water fittings at the hands of 
the waterworks authorities, will, if carefully carried out, tend in 
the future to minimise the one wholly unsatisfactory cause of in- 
crease in the water supply of every town, viz., ‘‘ waste.” 

In the foregoing remarks I have hurriedly endeavoured to set 
forth, within the limits assigned to me, some of the more im- 
portant causes which increase or diminish the rate per head of 
supply in different towns, and I have cited by way of illustration 
‘* particular instances,” to show by contrast how such differences 
obtain. 

I wish to end this paper as I began it, by guarding myself 
against accepting the statements one so often hears, viz., that 
25 gallons or 30 gallons per head per day is a full supply ; be- 
cause, unless such statements are based on a consideration of all 
the circumstances germane to the place in question, they should 
not be accepted ; 25 or 30 gallons per head per day has been found 
ample in many towns and totally inadequate in many others, To 
repeat myself, 30 gallons would indicate great waste in Bristol, 


which, of course, must to a certain extent be artificial. But the 
nearer these can be brought to the conditions observed in Nature, the 
more successful will they be in getting rid of or of disintegrating 
solid organic matter. In a cesspool, which, as we know, seldom 
requires to be cleared out, the solid substance of sewage is gradually 
but surely disintegrated ; but the great disadvantage of the cess- 
pool is that the enormous amount of gas formed must find its way 
out somewhere, whilst, as the substances become liquid, we have 
leakages into the soil in all directions, so that a large quantity of 
imperfectly oxidised material accumulates in the neighbourhood of 
the tank, the sodden ground allowing of no aération. 

In the disintegration tank of Scott-Moncrieff and in the Exeter 
septic tank, the main part of the work done is this disintegration 
of solid material by anatrobic bacterial agencies. The solid 
material remains sufficiently long in contact with micro-organisms 
to be broken down—in fact, it remains there until it is broken 
down. There is this additional advantage, that there is constantly 
flowing over the surface of the breaking down sludge a fluid in 
which the gases are dissolved as they arise from the decomposing 
organic matter, and which carries away a large proportion of the 
products of the life activity of these micro-organisms ; the 
organisms are thus left free, ridded as they are of the effete 
products to which they give rise, to go on with their work ener- 
getically ; indeed, this flow of water acts, to a certain extent, as 
does a shower of rain, except that the sewage does not contain 
oxygen, whilst the rain does, It is, of course, imposible for 
oxidation to go on at this stage in a septic tank, say, and, there- 
fore, without special arrangements, offensive smells may be 
developed. As soon, however, as oxidation commences, as it must 
wherever aérobic organisms are able to live, we have a rapid 
transformation of these offensive gases into non-smeliing gases, 
very frequently of much simpler composition, but always containing 
a considerable proportion of oxygen. 

I maintain that the question of the disposal of solid organic 
matter, or sewage sludge, must go on in these artificial tanks as 
nearly as possible under the conditions met with in Nature if the 
process is to be successful. We must bring about rapid disintegra- 
tion by anaérobic organisms, wash away all soluble and gaseous 
matter as soon as formed, and submit these to atration, oxidation, 
and the action of atrobic organisms, Only thus can we best 
deal with the solid matter of sewage. By sedimentation in 
catch-chambers, separate out, as far as possible, all inorganic 
material. In the case of clay it is very difficult to do this, and the 
better plan, therefore, is to prevent, as far as possible, ungedimented 
surface water from getting into the sewage. It does not matter how 
concentrated the material to be acted upon may be, but it is very 
important that the supernatant fluid should not contain too large 
a proportion of organic matter on the one hand, and that, on the 
other, it should not contain too large a quantity of effete products 
ynias, methylamines, and the like, which interfere with the 





while in Giasgow or Bradford such a quantity would indicate an 
utterly insufficient supply, although waste did not exist. Let me 
say that to an audience like this I cannot have stated anything 
new, but if some of my professional brethren throw further light 
on the question by criticism and discussion, then good will be 
done ; the subject affords ample scope for varied opinions, the full 
expression of which, gathered together, will once again show that 
in the whole domain of social economy, nothing has conferred 
greater blessings, or been of greater benefit to the wants of man, 
than an abundant supply of pure water to every house and to 
every home. 


The efficacy of waste meters in reducing the consump- 
tion of water was brought forward in the discussion, and 
a@case was quoted in which a reduction from fifty-eight 
to forty-two gallons per head was effected by their adop- 
tion. It was also pointed out that the character of the 
population, accordingly as it was principally residential 
or manufacturing, exercised an important influence upon 
the required supply. Systematic and vigilant inspection 
was stated in one instance to have brought the consump- 
tion from a comparatively large figure down to fourteen gal- 
lons perday. Mr. Martin alluded to the fact that leakage 
arising from defective fittings, and from other causes, 
was an important factor in estimating a water supply, 
and considered that all water used for gardening pur- 
poses should be furnished per meter. Mr. Askwith 
gave some interesting particulars respecting his experi- 
ence in the North of England, and Messrs. Morse, Pear- 
son, and Wilson, also took brief parts in the discussion. 


The third paper was by Dr. G. Sims Woodhead on 


‘*SewaGe StupGeE DisposaL By NatTuRAL AGENCIES.” 


In this matter of sewage sludge disposal is practically involved 
the crux of the sewage question, as from recent investigations and 
experiments it has been proved that it is a comparatively easy 
matter to bring about the disintegration of organic matter held in 
solution, especially if the solution be sufficiently dilute. The 
proportion of sewage matter held in suspension to that in solution 
is comparatively small, but, owing to the fact that it is solid, there 
has been a difficulty in dealing with it, unless it could be removed 
from the sewage by sedimentation, precipitation, and screening, 
and buried, when the organisms of the ‘‘living” soil very rapidly 
bring about its breaking up. It has, of course, to be borne in 
mind that sewage sludge consists almost entirely of organic matter, 
and that if any large amount of inorganic matter finds its way 
into sewage, that it is from road surfaces or from yards, or is 
washed from the surface of loose soil. Such inorganic matter 
can only be got rid of by sedimentation, and unless it is got rid of 
we can never hope to deal successfully with the sludge, as no 
means of disintegration at present known will deal with quartz or 
clay, and the presence of these substances, especially the latter, 
must necessarily interfere greatly with any process of bacterial 
disintegration that has hitherto been devised. 

With organic solid matter it is, however, I believe, perfectly 
possible to obtain good results. In nature, organic matter is dealt 
with not only in the soil, but on the surface of the soil. If any 
organic matter be left exposed-on a gravel surface, say, it will be 
observed that, although there may be a hard outer film formed in 
dry weather, asin the case of a mass of cow-dung, the centre, at first 
moist, in time becomes exceedingly soft, and gradually diminishes 
in quantity, so that when rain comes such a mass of cow-dung, 
though hard on the outer surface, is very rapidly washed away. 
In showery weather the process goes on with even greater rapidity. 

What takes place under these conditions? First of all we have 
in the moist mass an enormous development of anaérobic organisms 
which, utilising some of the material as food, produce a series of 
substances which have the power of digesting or dissolving a 
considerable portion of the organic matter. In this process we 
have also produced gaseous and liquid substances, the former of 
which escape into the atmosphere, often giving rise to foul smells ; 
the latter soak into the soil, there being attacked by other 
organisms. In wet weather, or when the mass remains moist, we 
have in addition the action of a series of aérobic organisms brought 
into play ; these assist in the oxidation of the products formed by 
the organisms in the substance of the mass. Under these condi- 
tions, there isa more free escape of the gaseous products, and a 
washing away of these products which interfere with the activity 
of the micro-organisms. [In fact, all the soluble matter is washed 
away, and the mass of dung disappears, comparatively rapidly. 
If this mass of fweces be buried in the soil, the process may go on 
still more rapidly, and it will be found that the vile smelling gases 
are so rapidly oxidised by the aérobic organisms that grow near 
the surface of a porous soil, that not a trace of odour is met with. 

All the methods of treating the solid matter of sewage that 
hitherto have achieved any success are those in which these pro- 
cesses of Nature have been applied under controlled conditions, 


action of the anatrobic organisms, no organisms being able to do 
their work in the presence of too large quantities of their own 
effete products, 

How far the rapidity of oxidation may be increased by the use 
of oxidising substances is a very important question, but one into 
which it is impossible to enter in a brief note of this kind. 

Mr. Strong was of opinion that it was very doubtful 
whether the total removal of the inorganic matter, as 
stated in the paper, was practicable, and he was in- 
clined to believe that it could not be wholly and entirely 
got rid of. Organisms may exist at any one particular 
locality, and be altogether absent at another. Some 
useful details were given of the operation of sludge-making 
at Yeovil and Exeter, and the utilisation of a million 
gallons of sewage upon a single acre of land was regarded 
as exceedingly problematical. It might then be asked 
what becomes of the proposal to utilise five hundred 
gallons to the square yard, which is equal to nearly two 
and a-half million gallons peracre. Stress was laid upon 
the fact that sewage must be purified before passing into 
the filters, and before noxious gases commence to be 
evolved. It is too late to perform that operation after- 
wards. A very pertinent observation was put before the 
meeting to the effect that too much was not to be ex- 
pected from the purification of sewage. So long asa 
satisfactory effluent was obtained, its absolute purity was 
quite unessential. 
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ACCUMULATOR TRIALS IN FRANCE. 


THE question of electrical traction is so much to the front 
just now that special interest will be taken in the results of 
the trials of accumulators which were organised in Paris last 
week by the Automobile Club de France. As soon as the 
problem of storing energy in a sufficiently light and compact 
form is solved, the chief if not the only difficulty in the 
employment of electrical power for road vehicles will have 
been solved. The promoters of the trials, however, are not 
very sanguine of meeting with any such solution; they are 
chiefly desirous of obtaining more accurate data than has 
yet been obtainable as to the duration and efficiency of the 
batteries, and at the same time encouraging makers to work 
out improvements on the lines indicated. When the various 
factors in the cost of maintenance, duration, and efficiency 
of the accumulators are ascertained there will be some hope 
of future competitions revealing improvements which will 
make the electrical carriage a more practical vehicle than it 
is at present. The conditions of the trials, which are being 
carried out under the direction of M. Forestier, chief engineer 
of the Ponts et Chaussées; and M. Hospitalier, the well- 
known electrical authority, are extremely severe. The 
objects of the competition are to ascertain the duration of 
the cells; the industrial efficiency of the battery, that is to 
say, the relation between the energy furnished at the poles 
of the batteries during the charge, and the potential during 
the discharge ; the frequency, the importance, and the facility 
of maintenance; the weight of the accumulators compared 
with the energy furnished, and the capacity. Each battery 
must not weigh more than 110 kilos., excluding the box, 
and it must furnish 120 ampére hours at a constant rate of 
24 ampéres during five hours without the difference of 
potential at the poles falling below 8°5 volts. The charging 
will be done ina maximum time of eight hours with an 
initial current of 30 ampéres, which will gradually decrease 
to about 15 ampéres. During the interval between the dis- 
charging of the batteries and the charging, which will not 
exceed two hours, the competitors will be at liberty to 
inspect their cells and clean the plates, but, of course, they 
must not change them or add anything to the batteries. 
During five days a week the batteries will be subjected for 
five hours to vibrations as nearly as possible resembling those 
they would have to support in a vehicle running over ordinary 
macadam or granite setts. The batteries connected up in 
series will be discharged at a variable intensity calculated 
upon the results obtained during the motor-cab trials last 

ear. 





at the Automobile Club, the installation has had to be 
delayed. This is composed of a truck mounted on fy 
wheels, which run on a corresponding number of iron wh 
cast with ridges on their circumference. These iron wheels 
are driven by electrical power. As they revolve the wheels 
of the truck are kept in position by large wooden guid 
and a jolting and vibrating movement is given to the truck 
by the ridges of the cast iron motor wheels, During the 
five hours each day that the batteries are subjected to thig 
motion they will undergo a variable discharge by means of g 
commutator composed of a drum carrying a number of gag. 
ments or flanges, which raise and let fall a similar number 
of levers. The commutator makes a complete revolution in 
half an hour, and this corresponds to a quantity of elec. 
tricity equal to about twelve ampére hours. The discharge 
during each half-hour, for five hours daily, is as follows:— 





Intensity Quantiti 
in Minutes. electricity s 

amperes. amp¢ere-minutes, 

20 2 os 6s 40 

100 0°5 50 

80 8 00 

40 2°5 100 

7 8 210 

30 5 150 

20 4 80 

0 10 0 

80 720 


Suspended above the truck is a frame carrying switches for 
each battery and connected with meters which will permit of 
the energy absorbed by each battery and the potential fur. 
nished being measured so as to determine the industria] 
efficiency. The trials will last until the whole of the 
batteries have been “killed,” and, in any event, they wil] 
not continue beyond six months, thongh it is extremely 
doubtful whether any of them will be able to exist under 
such conditions for so long a period. 

The following are the competitors taking part in the 
trials :—Société Belge des Accumulateurs Tudor; G. J, 
Hathaway, of London; Société des Métaux; Société 
des Accumulateurs Phénix, three batteries; F. Heimel, of 
Vienna, Titan accumulators; Société Francaise de l’ Accumu. 
teur Tudor; Compagnie Générale Electrique; Société des 
Soudiéres Electrique ; Lagarde; Pope and Son, of Man. 
chester; Société des Accumulateurs Fulmen; Compagnie 
des Accumulateurs Blot ; and the Société Cruto, of Italy, 
It is expected that the list will be completed by a German 
battery which may arrive before the trials begin. 








PROGRESS OF EDINBURGH CABLE TRAMWAYS, 


THE extensive cable tramway scheme entered upon by the 
Edinburgh Corporation some four years ago is now approaching 
within ble dist of completion, though probably con. 
siderable time must elapse before the whole system is in working 
order. Last week several trial runs were made on the section 
between Pilrig, on Leith-walk, and St. Andrew’s-street, operated 
from the Shrubhill power station. The trials appeared to be in 
every way satisfactory, the cars running with great smoothness 
atas of between seven and eight miles per hour, —— 
this section is practically completed, we understand that 
lessees—the inburgh District Tramway Company, Limited 
—do not intend to commence public running till the 
other sections are ready. The scheme as _ originally 
planned has already been generally described in our 
columns, but we may again state that the undertaking was 
intended to embrace all parts of Edinburgh not served by the 
Northern—cable—Tramways Company, and also the adjoining 
seaport of Leith. The Leith authorities, however, some time since 
receded from the arrangement, and at present the cable route 
between the capital and the seaport terminates at Pilrig, on the 
municipal boundary, and about midway between the two places, 
Negotiations have again been opened with a view to some arrange- 
ment for continuing the cable line to tbe port, and in view of the 
large tramway traffic between Edinburgh and Leith, it will cer- 
tainly entail very great public inconvenience if passengers have to 
change from one means of conveyance to another on tho short 
journey. Power for the whole system is to be supplied from two 
stations, The larger of these is situated at Shrubhill, on 
Leith-walk, a little above the present cable termination at 
Pilrig, and the other at Tollcross, about a quarter of a mile 
to the south of the Caledonian Central Railway Station. Both 
of the power stations are well advanced, and equipped with 
the necessary machinery, and some twenty miles of track 
are ready for the cables. Several of the large ‘“‘pits” required 
for the accommodation of the gearing, and subsidiary cables 
at points where the lines change direction or cross one another 
have, however, still to be constructed. Many of the “pits” 
already completed, and now happily covered over, are of exten- 
sive dimensions, and the interruption to the ordinary street traffic 
during the time of their excavation and building was very serious. 
Much grumbling has been caused by these disturbances and the 
long period of their continuance, especially as the ordinary horse 
tramway service over the disturbed routes has for a long time been 
of an erratic and unsatisfactory nature. The state of matters has 
naturally made an opening for running self-propelled vehicles, 
which has promptly been taken advantage of by the Edinburgh 
Auto-car Company. For several months past this company has 
run Daimler motor cars carrying Bg yn over several of the 
busiest tramway routes. This mode of conveyance has been s0 
ely increased, 








well patronised that their number is now being 








Tue Sanitary InstiTuTE.—The preliminary programme of the 
eighteenth Congress, to be held in Southampton, from August 
29th to September 2nd, has now been issued. The President of 
the Congress is Sir W. H. Preece, K.C.B., F.R.S., President 
Inst. C.E. Mr. Malcolm Morris, F.R.C.S, Edin., M.R.C.S. ings 
will deliver the lecture to the Congress, and Bailie J. Dick, J.?., 
Chairman of the Health Committee, Glasgow, will deliver the 
popular lecture. Excursions to places of interest in connection 
with sanitation will be arranged for those attending the Congress. 
A conversazione will be given by the Mayor, Councillor G. A. 
Hussey. The Congress will include three general addresses and 
lectures. Three sections, meeting for two days each, dealing with 
1) “Sanitary Science and Preventive Medicine,” presided over by 
sir Joseph Ewart, M.D., F.R.C.P., J.P.; (2) ‘* Engineering and 
Architecture,” presided over by James Lemon, M, Inst. C.E.; 
F,R.1.B.A.; (3) * dy ag Chemistry, and Biology,” presided over 
by Professor Percy F. Frankland, Ph.D., B.Sc., F.R.S. Eight 
special conferences :—Municipal Representatives, presided over by 
Alderman T, Walton, J.P., Chairman of the Health Committee, 
Southampton; Port Sanitary Authorities, presided over by 
Millar Wilkinson, Chairman Port of London §, A. ; Medical 
Officers of Health, presided over by T. Orme Dudfield, M.D. 
L.R.C.P., M.R.C.S.; Medical Officers of Schools, C, G. Shelly, 
M.A., M.D.; Engineers and Surveyors to County and other Sani- 
tary Authorities, presided over by E. Purnell Hooley, Assoc. M. 
Inst. C.E.; Veterinary Inspectors, W. Hunting, F.R.C.V.5.; 
Sanitary Inspectors, ‘presided over by C, MacMahon, Chief 


Sanitary Inspector, Torquay ; Domestic Hygiene, presided over 





The trials ought to have commenced in the middle of 








April, but owing to the repairs which are being carried out 


by Mrs, Patey. 
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Fig. G6—-ROADWAY CONSTRUCTION AT THE BANK 


THE CONFERENCE EXCURSIONS. 





THE CENTRAL LONDON ELECTRIC RAILWAY. 

In our issues of November 4th, 11th, and 18th, 1898, | 
we gave a detailed description of the method of construc- | 
tion of the tunnel and the arrangement of stations for this | 
new line, and we now take the opportunity of giving | 
some further information regarding the generating station 
and depot. On page 491 of our issue of November 18th, | 
1898, will be found a small scale plan of the works, 
which represents the general arrangement. During 
the conference of the Institution of Civil Engineers, 
which is just over, some of the members have had 
an opportunity of inspecting the station for themselves ; 
but as it was impossible for all to avail themselves of 
the chance, it will doubtless be of interest to give some 
idea of the present position of affairs. The three illustra- 
tions, Figs. 1, 2, and 3, refer to the generating station, 
Fig. 1 being a longitudinal section, Fig. 2 a plan, and 
Fig. 3 a transverse section. 

We feel sure that the whole station will afford a gigantic 
object-lesson to the English engineer as one of the best 
proofs of the keenness of American competition. Prac- 
tically the whole of the machinery has been designed, 
built, and sent over from the United States. One of the 
chief reasons for this is that when the contracts were 
advertised, the British mechanic was busily engaged in 
the great engineering strike, and was endeavouring to 
dictate to the masters in what way their shops should be 
run. The results was that the masters were not ina 
Position to enter into the necessary guarantee for date 
of delivery, and therefore the orders were placed abroad, 
and a very large amount of work and wages were lost to 
the British mechanic. 

The boiler-house is a fine lofty brick building, about 
148ft. long, and 87ft. wide, with a wide entrance at one 
end. The space is divided laterally into five bays by 
steel stanchions, which support the large riveted steel 
coal bunkers, fixed high above the boilers, and just below 
the roof. These bunkers are supplied with coal from 
trucks upon the siding, by means of a coal conveyor on 
the endless chain and bucket system, built and supplied 
by the Hunt Coal Conveyor Company. The general 
arrangement of the apparatus is shown in Fig. 1, but 
the plant is not yet erected. The chains will pass up 
inside the building, close to the wall and over the top of 
the hoppers, down the end wall, and return by the subway 
between the boilers. The subway just referred to is of 
ample size, and permits the railway trucks to run the 
full length of the boiler-house below the stoking floor. 
The ashes pass down slopes and fall upon endless travelling 
belts forming the ash conveyor plant, and they are thence 
delivered into the trucks. 
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Each of the bays of the ,boiler-house is designed to 


twenty altogether. These are to be of the Babcock and 
Wilcox water-tube type, each developing 700 nominal 
horse-power at a pressure of 1601b., and each has 160 
tubes. It is proposed to instal 16 boilers at once, and 
of these eight are now being erected, and were under- 
going a hydraulic test to 2501b. per square inch when we 
visited the site. 

The tube plates are of the most recent type, being of 
special pressed mild steel. The boilers are supported 
upon steel stanchions quite independently of those 
supporting the coal bunkers, and the whole structure is 
slung up so as to have perfect freedom to expand. 

The subway and flues in the boiler-house are now 
practically finished and connected up to the chimneys, 
of which there are two, each 220ft. high, one for each 
range of ten boilers. All the flue gases can go direct 
to the chimneys, or may be diverted and caused to pass 
through four sets of Green’s economisers, two sets 
serving each range of ten boilers. These may be seen 
in Fig.7above. Doors in the flues are so arranged that the 
gases may be delivered from either range of boilers to 
either chimney. Close to the chimneys there is a large 
sump for the discharge and cooling of the water when 
the boilers are blown off. 

Adjoining the boiler-house is the engine-house, and 
the work of erecting the engines is in progress. A 
general view is given in Fig. 4. Visitors will 
have seen the massive concrete foundations for the 
main engines, and six of the large engines partly 
erected. An overhead crane by Messrs. Booth and 
Brothers, of Rodley, near Leeds, spans the full width of 
the engine-house, and is worked by hand, as it was 
thought unnecessary to provide for power driving, in 
view of the small amount of use it is likely to have in 
the future. The British Thomson-Houston Company, 
Limited, have supplied the whole of the plant, with the 
exception of the lifts, and these are by the Sprague 
Elevator Company, of New York. 

The main engines were built by Messrs. Allis, of Mil- 
waukee, Wis., and are of the cross-compound Reynolds- 
Corliss type. Each develops nominally 1300 indicated 
horse-power, but will give 1980 indicated horse power 
if required. The cylinders are respectively 24in. and 
46in. diameter, and the stroke 48in. The fly-wheel 
weighs 70,000 lb., and is built up of a number of separate 
parts; each spoke, with its own section of the rim, is 
separate from the boss of the wheel, and the parts are 
held together by heavy dumb-bell-shaped links sunk into 
the casting. The steam pressure available at the stop 
valve is to be 1501b. per square inch, and the makers 
guarantee that at full load, when working condensing, 








Fig. 7—THE CONDENSERS AND ECONOMISERS 


the consumption shall not exceed 14]b. of steam per 
| accommodate two boilers, so that there is space for | indicated horse-power per hour. The concrete block upon 


| which each engine is built is about 15ft. high, and the 


space between adjoining engines is occupied by the con- 
denser air pumps and steam and exhaust pipes. The 
air pumps work in connection with evaporative con- 
densers, alluded to later on, and seen in Fig. 7. Sone 
Each engine is coupled to its own generator, which is 


| of the three-phase type, with a revolving field, and gene- 


rates 850 kilowatts at 5000 volts, with a current of 
98 ampéres in each wire. The speed is ninety-four revo- 
lutions per minute. These generators were built by the 
General Electric Company, U.S.A. 

We feel sure that the visitors carefully inspected the 
workmanship and design of the machinery, and noted 
that the cylinders are not steam jacketed. Asbestos 
paper is first fixed on with shellac varnish, and when 
this is dry hair felt about lin. thick is similarly stuck on 
to the asbestos paper. The whole cylinder is then cased 
in a rectangular box of sheet steel, leaving a consider- 
able volume of still air directly outside the felt cover- 
ing. The cylinders have evidently received a very wide 
finishing cut; the cylinder cover joints appear to have 
been ground up. The studs and nuts for the covers are 
all left black, but are covered up by the ornamental 
casing at each end. The nuts are not faced and cham- 
fered off, but are faced to the edge of the flats, and then 
finished to the cants with a set-back, so that the face 
in contact with the surface of the work is flat and cir- 
cular. All the threads appear to be of the standard 
Sellars gauge, so that the ordinary Whitworth taps, &c., 
will be of no use. 

The valves are of the Reynolds-Corliss type, and 
arranged in the cylinder ends, which are steam jacketed. 
We understand that there is practically no clearance at 
the ends of the stroke; at least it has been reduced 
to the smallest possible amount. The feed pumps are by 
Messrs. Pearn and Co., Manchester, sub-contractors to 
the British Thomson-Houston Company, and will be 
fixed alongside the air pumps in the engine-house. As 
yet no steam or exhaust pipes are fixed. 

At une end of the building we saw the concrete foun- 
dations for the exciters. There will be four of these 
dynamos, each developing 80 kilowatts at 500 volts, 
direct-coupled to engines by the General Electric Com- 
pany. Beyond these there will be four 30-horse power 
engines by Messrs. Bellis and Co., Birmingham, for driv- 
ing the large fans of the cooling towers. Above these 
engines the switchboard gallery is built; but at the 
time of our visit no part of the switchboard had yet been 
erected. : 

Passing outside the building, we saw the large Wheeler 
evaporative condensers, each partially erected. Two 
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large rotary fans will provide the necessary amount of 
air to effect. the cooling of the water as it trickles down 
from the perforated trays which divide it into spray. 
Besides these there is also an auxiliary condenser of the 
surface type for the steam from the exciter engines. 
Near the condensers, in the position shown upon the 
plans, are the four Green’s economisers, which are now 
being erected ; when completed they will have 1536 tubes 
altogether. 

From the power house the current will be taken by 
three independent lead-covered cables to the various sub- 
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stations, at each of which will be installed a rotary , work with cab and shelving ends, 
transformer, consisting of a three-phase motor direct- | two four-wheel bogies; each bogie is provi 
coupled to a dynamo generating direct current at 500 volts, | 125-horse power motors mounted upon the bogie axles. b 
which will be delivered to the central rail of the track. The bogie frames are of the bar form commonly used in | ance of the line for a 
No cables or central rail are yet fixed, and we under- the United States, and the horn-blocks are fitted in such | completion, and it is expec 
stand that it is not proposed to fix the latter until the a way that they can be dropped down vertically, 
ordinary work by steam locomotives in shunting and | axle-box can then be withdrawn outwards without | 
hauling has been completed. The cables were supplied | necessitating the lifting of the bogie. 
by the National Conduit and Cable Company, Hastings | supplied with adjustable end brasses as well as the 








bays, each having two tracks for carriage repairs; ' the slanting front of the locomotive so as to obtain 
two bays of two tracks each for locomotive repairs, | possible cooling from the air currents generated } th 
and two bays of three tracks each for the accom-! motion of the trains. 7 she 
modation of locomotives in use. These will beseenin We have already stated that the consulting enginee 
Vig. 5. Although we believe that some of the carriages | are Sir John Fowler, Sir Benjamin Baker, and Mr. Basil 
are already delivered, we did not see any actually Mott. The line will eventually be worked by th 
erected, but we understand that twenty-eight of the Central London Railway Company. The contract for 
electric locomotives have already been delivered, and the actual work of construction was obtained by the 
about eight have already been erected and are waiting for Electric Traction Company, of which Sir R. Farrant i 
painting. Each locomotive weighs about 44°5 tons chairman, and Mr. I’, Hudlestone engineer; and the 
British Thomson-Houston Company and the other firms 


in complete working order, and consists of an upper frame- 
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Fig. 1-LONGITUDINAL SECTION OF POWER HOUSE 




















Fig. 2—PLAN OF POWER HOUSE 


the whole carried upon | named are all sub-contractors to that company. We 
ded with a ‘understand that the Electric Traction Company are 
‘also responsible for the actual working and mainten- 
| period of twelve months after 
ted that the line will be opened 
and the | for traffic about next November. 

| ‘We are indebted to Mr. Basil Mott for the photographs 
The boxes ate | reproduced on page 589, and to Mr. Hudlestone for _ 
usual | loan of the plans which we engrave; and also ‘0 
d be | Mr. Walton, the resident engineer for the British Thom- 


d Hud J.S.A. Li id i i it is i houl . 
an udson, U.S.A. Lines are laid in the yard, and | bearings, as it is important that the armature shou rer | son Houston Company, for details concerning the plant. 


trucks are being hauled about by contractors’ steam | kept in its proper position in the centre of the 
locomotives, of which there are several in constant use. | magnets. 


Passing next to the depdét, of which the position is 
shown upon the plans, there is a large shed consisting of 
four bays, each having three tracks for the accom- 
modation of carriages in use. Then there are two 











In the centre of the sab is a complicated switching; yp ppwarp J. Corton, general manager of the 
arrangement, whereby the four motors can be put in | p.igast and Northern Counties Railway, died at his residence on 
parallel or series, or connected in various series-parallel | Wednesday, in his seventieth year, Mr, Cotton had seen fifty- 
arrangements. The resistance coils are collected under | three years of railway service. 
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Fig. 3-TRANSVERSE SECTION OF POWER HOUSE 


Sram Era. 








THE ENGINEERING CONFERENCE. 


A RUN WITH A WEBB FOUR-CYLINDER COMPOUND, 
By CHARLES Rovus-MARTEN, 

AnonG the most interesting items of the programme in 
connection with the Engineering Conference of last week 
was the special trip from London to Crewe and back, 
made by the members of the Institution of Civil Engi- 
neers, and others attending the Conference; the trip 
being made in a train composed of the newest type of 
corridor bogie coaches built by the London and North- 
Western Company, drawn by one of the latest constructed 
of Mr. F. W. Webb’s four-cylinder compound engines. 

The — chosen for this service was the third in 
order built of that class, and the next one to come into 
regular express work, viz., No. 1903, Iron Duke ; its pre- 
decessors being Jubilee, No. 1901—formerly known as 
Iron Duke, No. 1501, a four-cylinder non-compound—and 
Black Prince, No. 1902—formerly 1502—the first of 
the class actually constructed as a compound. But the 
newer Iron Duke has 20}in. low-pressure cylinders, as 
now has the Jubilee, but the Black Prince has 194in ; the 
Iron Duke has 200 lb. steam pressure instead of the 175 lb. 
given to the two earlier locomotives. Both changes are 
unquestionable yr sag cage although I may remark 
that I have seen the Black Prince do exceedingly good 
work with her 19}in. low-pressure cylinders and 175 lb. of 
steam. All these engines have 1ldin. high-pressure 
cylinders like the Great Britain and John Hick classes 
of three-cylinder compounds. 

Of the train it may be sufficient to say that it consisted 
of fourteen vehicles, mid-vestibuled and mid-corridored 
from end to end, the total length being 716ft. The 
weight was 329 tons 5 cwt. empty, and exclusive of 
engine and tender; 339 tons 5 cwt. loaded—including 
passengers, &c.—behind the tender, that is to say again, 
exclusive of engine and tender; or 420 tons 5 cwt., in- 
cluding engine and tender loaded. It ran on sixty-two 
axles. So the load was an exceptionally heavy one. 

As we started from No. 6 platform of Euston Station, 
and began to face the bank of 1 in 70, which occurs 
almost immediately after departure, many heads went 
out of the windows and many faces turned southward to 
see whether the aid of a bank-engine had been requisi- 
tioned for the climb. But the result was to prove this 
unworthy suspicion to be utterly unfounded. No; the 
redoubtable Iron Duke went up the 1 in 70 and 1 in 77, 
drawing 389 tons behind her, as steadily as if both road 
and load had been of mere normal difficulty, and without 
asymptom of hesitation or embarrassment. The first 
mile from the dead start, including that heavy climb, 
was done in 8 min. 89 sec. Once over the top, and on 
the comparatively level stretch which extends from 
Chalk Farm to and past Willesden, the speed quickly rose 
to 55 miles an hour. The fifth mile was passed in 
10 min. 18 sec. from the start, and Willesden Station, | 
5} miles, at full speed in 10 min. 49 sec. 

Then came the long ascent of 25 miles to Tring, mostly | 
at 1 in 830 to 1 in 850. This is virtually divided into two | 
lengths of 11 and 14 miles respectively, with a mile of | 
intervening level and slight downhill between Bushey and | 
Watford. The earlier stretch was steadily climbed atthe | 
average rate of 44°6 miles an hour, and the second to | 
the Tring summit, after a temporary “‘fillip” from the | 
easy mile over Watford, at 47:4 to 50 miles an hour. 


Watford, 174 miles, was passed in 26 min. 31 sec. from | 
Euston ; and Tring, 314 miles, in 44 min. 52 sec. Then | 
came a descent of six miles at 1 in 330, followed by a! 


general slight descent or level for 15 miles, to Wolverton. 
Here the speed naturally rose, but it was not allowed to 
exceed 65°2 miles an hour. Bletchley, 46} miles, was 
passed in 60 min. 4 sec. from Euston, 15 min. 12 sec. 
from Tring, 15} miles. The fiftieth mile-post was 
breasted 63 min. 26 sec. from the start, and the speed 
was still 61 miles an hour, when the tender-scoop 
entered the Castlethorpe water troughs. 
resistance encountered in picking up water brought down 
the velocity somewhat, but the six-mile bank of 1 in 350 
to Roade was started at well over 50 miles an hour, and 
there was no great sinking below that rate to the summit, 


| Roade, 593 miles, being passed in 74 min. 28 sec. from 


London. 
Log of Down Journey. 
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us, and speed had to be reduced to a mere crawl. After 


being abreast of the 75th mile-post, exactly 93} minutes |. 


from the start, we were pegging away briskly down the 
descent at 1 in 350 after the Kilsby Tunnel, whén speed’ 
had again to be reduced, this time at Hillmorton, 


So far all had gone well, but now we encountered our | 
first piece of bad luck. Near Blisworth signals were against | 


approaching Rugby. A long and cautious slackening to 


As usual the | 


Now came the easy Trent Valley length of 51 miles to 
Stafford. This calls for little remark. Nuneaton, 97 
miles, was passed in 1 h. 59 min. 51 sec. from Euston 
the one hundredth mile-post in 2 h. 2 min. 40 sec.; an 
Tamworth, 110 miles, in2 h. 12 min.42 sec. As Stafford 
was approached speed was reduced to ten miles an hour 
in order that we might be shunted on to the slow line for 
greater convenience of passing Crewe Station on our way 
to the works. This slowing, which was of long duration, 
cost us several minutes. However, we made the easy 
ascent for 14 miles to Whitmore in 18 min. 27 sec., 
the speed after once being regained never going below 


| 52 miles an hour. The descent of 104 miles from Whit- 


more to Crewe, successively at 1 in 330, 1 in 177—for 
three miles—and 1 in 250, was made in 11 min. 3sec., with 
a very long and gradual slowing in. In running down 
the Madeley bank, two half-miles were covered in exactly 
25 sec. each, or at the rate of 72 miles an hour, the 
maximum rate of the entire double trip. Crewe Station 
was passed at a walking pace, 3h. 10min. 11sec. from 


| Euston; but fully six minutes had been lost by the special 


slackings which I have mentioned, so that the net time 


| was really 3h. 4min., excellent work with such an 
| enormous load. Three minutes more at a very slow rate 


| brought us to our first stand, opposite the Crewe Loco- 
| motive-office, just 159 miles from London. 


and past the Rugby Station succeeded, that point, 82} | 


miles being reached 102 
92 min. 1 sec. from Willesden. 


min. 50sec. from London, | 


Log of Up Journey. 
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On the return trip we started from the same spot 
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punctually at the booked time, 4.45 p.m., with the same 
engine and train. We cleared Crewe Station 3 min. 14sec. 
later, and at once attacked the Madeley bank with 
remarkable vigour. Up the three miles of 1 in 177 the 
8 did not fall below 40 miles an hour, excepting for a 

ort distance, and then it was not under 37°5. After 
this all was straightforward and simple. A remarkably 
steady and even average speed was maintained through- 
out, not a single check of any description was experienced. 
The speed never exceeded 68 miles an hour downhill, or 
went below 48 miles up the banks of 1 in 830. The 
15} miles uphill length from Bletchley to Tring was 
covered in 16 min. 57 sec., and the downhill piece of 
26 miles thence to-the stop at Willesden was run at 
leisure in 26 min. 19sec., with a long slow-in, as the 
train was much before its time. The 152} miles from 
Crewe to Willesden occupied 2h. 53 min. 12 sec., and 
Euston was reached, after a stay of nearly 2 min. at 
Willesden, in 3 h. 4 min. 8 sec. from Crewe; again 
Oe performance, and, with such a load, remark- 
able. 

The weather was fine throughout, but a strong westerly 
breeze blew all day, another appreciable item of resistance. 
I append the logs of the two runs. It should be added 
that the steadiness and smoothness of the running, both 
of the new engine and of the new coaches, was such as to 
call forth general expression of admiration on the part of 
several foreign engineers who were present. 

The following is the official statement of particulars of 
the special train conveying the members from Euston to 
Crewe :— 

Engine, Iron Duke, No. 1903, 7fi. Four Whee’s Coupled 





Compound. 
Cylinders— 
Two high-pressure ... ... bin, dia. by 24in. stroke 
Two low-pressure . 20}in. dia. by 24in. stroke 
Delving and trai lin. d 
iving and trailing... a» 7ft. lin. dia, 
Radial truck iit . 3ft. 9in. dia. 
Wheel base— 
Centre of radial track to centre of driv- 
— en aN 
Cantre of driving wheels to centre of 
trailing wheels... ... ... ... ... ft. 8in. 
Total wheel base . 23ft. 2in, 
Boiler— 
Mean diameter outside plates 4ft. 2gin. 
Length of barrel ... ... ... ... lft. I1fin. 
Longth of fire-box (outside) ... ... 6ft. 10in. 
Width of fire-box a on . 8ft. llin. 
Number oftubes ... ... ... . 225 
Diameter of tubes (outside) ... : ao 
Boiler pressure... ... ... ... 200 lb. per square inch 
Heating surface— 
eee eee eee 
UNE oy is een, Sack os aa 
eet ee | * 
Fire-grate area... ... ... ... ... ... 20°5 square feet 
Weight of engine in working order— _ _t. c. q. 
Weight on radial truck .. ... ... ... 1818 0 
a driving wheels . 1800 
Pe: trailing wheels 1710 0 
Tiel oc. S.C te ts SRS OS 
Weight of tender in working order ... 2612 0 
Total weight of engine and tender in 
working order ... ... ‘i. on. ae 
Train— 
Number of vehicles in train... .. ... 14 
Weight, exclusive of engine and tender 329 tons 5 cwt. 
Weight, including engine and tender... 410 tons 5 cwt. 
Weight, including engine and tender 
and passengers... ... ... .... .... 420 tons 5 cwt. 
Total length, including engine and 
cone OE mee 
Number ofasies ... ... ... ... ... 62 
Ratio of weight of engine and tender to 
weight of train... ... ... ... ... 10 4°18 
Coal consumed on journey between 
Euston and Crewe ... ... ... ... 3 tons 2 cwt. 
Consumption of coal in pounds per mile 
i ee 
Tetal quantity of water evaporated in 
ER ae ee 
Pounds of water evaporated per pound 
OS ES seer | 
Class of coal used on engine... ..._... South Wales coal 
Maximum pull on draw at starting 4°75 tons 
Maximum pull on draw bar whilst run- 
ere 
Steepest gradient .. ... ... ... 1 in 70 
Maximum speed in miles per hour 71 
Average speed in miles per hour ... 5 
Total length of trip... ... ... .. 159 miles 


A dynamometer car was interposed between the 
tender and the train. The results obtained we hope to 
give in an early impression. 








MOTOR CAB TRIALS IN PARIS. 


Tue second annual trials of motor cabs and delive 
vans organised by a Committee of the Automobile Clu 
de France, under the direction of M. Forestier, chief 
engineer of the Ponts et Chaussées, have been held in 
Paris during the past week under exactly the same con- 
ditions as the trials last year. The same three routes 
were taken, each having a length of 37 miles, and 
including samples of every possible surface and gradient 
to be met with in the city. It would indeed be difficult 
to arrange a more trying test, for while the vehicles had 
to climb the Rue Raynouard, the Rue de Magdebourg, 
and the Rue Lepic, leading up to the heights of Mont- 
martre, they were terribly shaken over the dilapidated 
granite setts of the Boulevard Serrurier, and they were 
required to pass through the busiest parts of the city, 
where the cars had to crawl and be repeatedly stopped. 
To add to the difficulties of the routes, many of the roads 
have been pulled up and blocked by the construction of 
the metropolitan and the laying down of tram lines, so 
that on the whole it may be said that the vehicles had 
to pass through a more severe test even than they did 
last year. Singularly enough, though electric cabs have 
come to be largely employed during the past twelve 
months, the number of competitors was actually less 
than on the previous occasion, and there were fewer 
vehicles engaged. This is to be attributed to the fact 
that the development of the electric car is still running 





on much the same lines, that is to say, nearly all the 
makers are employing the same accumulators and the 
same motors. It is true that many firms are carrying 
out experiments in other directions, but apparently the 
results are not sufficiently good to warrant their entering 
into a competition. Some surprise, too, was expressed at 
the abstention of the Compagnie Générale des Voitures, 
which it was thought would on seized the occasion to 
prove the qualities of its cabs, which last year failed 
to go successfully through the trials. 

There were five competitors presenting eleven vehicles 
as follows :—The Société Internationale des Transports 
Automobiles, who ran three vehicles upon the Jenatzy 
system ; M. Jeantaud, four cabs; MM. Mildé et Mondos, 
a delivery van; the Société des Voitures Electriques 
Krieger, one cab; and Panhard et Levassor, a cab anda 
delivery van. Ail the electric cabs had Fulmen accumu- 
lators and Postel Vinay motors, so that the interest of 
the trials lay chiefly in a comparison with last year’s 
results and in the economy obtained by the various com- 
petitors through the arrangement of the driving 
mechanism. The Fulmen accumulators have undergone 
some modification, for the previous trials showed that 
there was some danger of the celluloid separators burning 
when the batteries are subjected to such violent efforts as 
are necessary in the driving of cabs, and this material 
has been replaced by ebonite. The electric charging 
station was installed at the works of the Société Clement 
et Cie , at Levallois-Perret, whence the vehicles started 
each day, but for the sake of convenience the official 
start was given at the Porte Maillot, so that the cars 
were timed over a distance of 54 kiloms., and the 
consumption taken for the full journey of 60 kiloms. 
The first day was devoted to weighing the vehicles and 
to the speed and brake tests. The cars had to cover a 
measured kilometre along the banks of the Seine at each 
speed for which they are geared, and were then taken to 
the Tuilerie gradient at Mont Valerien, an incline of about 
1 in 10. They were sent down at a rate of from 20 
to 24 kiloms. an hour, when the brakes were sud- 
denly applied, and most of them came to a standstill in 
four or five metres from the application of the brakes 
without a single accident. As last year several brakes 
were smashed and tyres punctured under less severe con 
ditions, it is evident that in this important detail a great 
deal of progress has been made, and, in fact, the brakes 
are thoroughly efficient for any emergency. On the 
following days the cabs covered the three routes three 
times, thus making nine journeys in all. 

The delivery van of Mildé et Cie. weighs 2880 kilos., 
including a load of about half aton and 700 kilos. of 
accumulators. These are of the B 25 Fulmen type; 
they are carried underneath the vehicle and encroach a 
good deal inside the van, where the cases containing the 
batteries form seats for the men engaged in distributing 
the goods. One of the features of this van is the efficient 
arrangement of the springs, which are not only advan- 
tageous in saving the batteries from severe shocks, but 
allow of the vehicle transporting the most fragile merchan- 
dise without fear of damage. The front part of the 
vehicle is slung on three series of springs, one transversal 
— on two longitudinal leaf springs, and the ends of 
these latter are supported on spiral springs. Two series 
of springs are used for the rear part of the van. The 
steering gear is composed of a spindle terminating at the 
lower end in a pinion; this is connected by a chain with 
a larger pinion which gives the movement by means of 
a connecting-rod, to a shaft — with the front axle, 
and jointed to the two wheels at the points where they 
turn on the vertical pivots at the ends of the fixed axle. 
The motor is of the ordinary series-wound type manu- 
factured by Postel-Vinay. At one side of it is the 
collector, and at the other a small toothed wheel, which 
operates on the differential gear. The shaft carrying the 
chain wheels has a slight play, enabling it to be moved 
backwards and forwards for loosening or tightening the 
chain. The controller is fitted in the dashboard, and is 
worked by a small wheel. We accompanied the van on the 


firstroute, when itran with great smoothnessand regularity, | gradi 


and even on the granite setts of the Boulevard Serrurier 
the movement to the body of the vehicle was less of a 
jolting than of a swinging kind, and it appears as if the 
arrangement of the springs provides plenty of protection 
for fragile goods over rough roads. The power utilised 
for such a vehicle was small, for on the level the rate of 
discharge was between 30 and 35 ampéres at 80 volts. 
At the steepest part of the Rue Raynouard the discharge 
was 105 amperes, and on returning home by the Champs 
Elysées the meter showed 31 ampéres on the level, 35 
amperes half way up the avenue, and 47 ampéres near 
the Arc de Triomphe, with the voltage at 80 and 79. 
The 54 kiloms. were covered in the net time of 4 hours 
14 minutes. The van went through its nine consecutive 
runs without the slightest accident, and the average con- 
sumption for the 60 kiloms. was 19 kilowatt hours. 

The Panhard et Levassor vehicles were both propelled 
by 6 nominal horse-power motors, though the force 
developed was said to be slightly over 7-horse power. 
The cab weighed 1160 kilos., and the van 1800 kilos., with 
a load of 400 kilos. Last year the only petroleum vehicle 
running was the Peugeot cab, which beat the electric 
vehicles a long way in point of speed, but the consump- 
tion was much too high to enable it to compete with 
electricity on the score of economy in towns where the 
power is cheap and readily procurable. The Panhard 
vehicles showed a great improvement in economy of con- 
sumption, and again made fastest times on most days, 
though the electrical cabs have made such a big advance 
in this respect that there was only very little difference 
between the two systems. The - is constructed upon 
the usual lines of the Panhard et Levassor cars, with the 
exception that the vertical two-cylinder motor is placed 
under the seat of the driver instead of in front, and the 
change speed gear consists of the usual trains of toothed 
wheels. This gives very good results, and is, indeed, 
adopted on nearly all the motor cars, but the firm 





are now experimenting with two other systems of gear- 





ing, one composed of a number of jockey cog wheels of 
different diameters, which are keyed on to the differen. 
tial shaft to get the various speeds, and the other a series 
of discs which are operated by magnetic attraction. The 
aim of most makers now-a-days is to simplify the trang. 
mission gear and render it lighter and less cumbroys, 
The cab is a very comfortable vehicle. There is scarcely 
any vibration from the motor, and the noise is hardly 
perceptible to the passengers. The car was very smartly 
stopped in the traffic, and maintained any required Speed 
to follow other vehicles. The Rue de Magdebourg 
gradient was taken at the rate of about six miles ay 
hour, and the Rue Lepic, and other big inclines, were 
climbed on the second speed gear. The cab only had to 
stop once during its nine days’ run, and then only for 
about ten minutes, whilst the motor, which ha got 
heated, was lubricated. On one occasion the route wag 
covered in less than three hours, and on other days the 
time varied from 3 to 3} hours. The goods delivery yan 
also went through the trials without incident, doing its 
journeys regularly in a little more than 34 hours. The 
consumption of both vehicles was from 9 to 11 litres, 

Of the four cabs entered by M. Jeantaud, the only one 
which gave any trouble was the hansom that last year 
won the first prize in its class. On one day it was neces. 
sary to change the motor, and on another the controller 
became deranged, so that the vehicle had to be taken to 
the works for repairs. Otherwise, the cab ran very 
satisfactorily, but the accidents have, unfortunately, 
compromised its chances in the trials. The vehicle we 
accompanied was the four-wheeler for two persons, driven 
by Count de Chasseloup-Laubat. It weighs 1310 kilos, 
without passengers. The battery of Fulmen accumula. 
tors is placed at the rear, and the Postel-Vinay motor is 
geared direct on to the countershaft which carries the 
chain wheels. The car started with an E.M.F. of 89 
volts, and when about 40 kilos. had been covered it 
was 87 volts, dropping eventually to 79 when ascending 
the Champs Elysées, and finishing, after a run down 
the Avenue de la Grand Armée, at 85. The average on 
the level was from 20 to 24 ampéres at 87 volts, and the 
Rue Raynouard was taken with a discharge of 85 ampéres. 
The consumption was 94 kilowatt-hours. For the other 
Jeantaud cabs the consumption was as follows:—The 
hansom weighing 1770 kilos., 11} kilowatt-hours; the 
victoria for two passengers, weighing 1580 kilos., 12: 
kilowatt-hours; the drosky weighing 1164 kilos., 7,', 
kilowatt-hours. All these are gross weights, including 
the passengers. 

The Krieger cab weighs 1405 kilos., including the 
driver, and 1700 kilos. with the four passengers. In this 
system the two motors are geared on to the front wheels, 
which are used for both driving and steering. The frame 
carrying the motor hinges on to the pivot in the same 
way as the wheel, and the armature carries a pinion which 
gears on to a large toothed wheel bolted on to the spokes. 
In theory the system is one of the best that can be 
devised, since it gives a tractive instead of a propulsive 
force, and there ought to be an economy in power through 
the absence of any transmission gear. As to whether 
any great economy exists it is difficult to say. The 
consumption for the 60 kilos. was 114 kilowatt-hours, 
and in view of the large carrying capacity this certainly 
compares favourably with some of the other cars. It 
should also be remarked that the Kriéger cab travelled 
faster than the other electric vehicles, and on one or two 
occasions did the distance in a shorter time even than 
the petroleum car. Still, the results of the trials do not 
appear to have been convincing as to the economy of this 
arrangement in applying the motive power to the front 
wheels. The weight on the front wheels, however, seems 
to aid largely in the steering, and tends to minimise any 
vibration due to the unevenness of the road; but, at the 
same time, the noise caused by the motors is very pro- 
nounced, and it is not easy to see how this can be 
overcome. The car ran well on the first eight days, the 
average rate of discharge being 18 to 20 ampéres at 89 
volts on the level, with 30 ampéres on the ordinary 
ients, and 50 ampéres in climbing up the Rue de 
Magdebourg. On the last day the cab came into collision 
with a lorry, and one of the springs was broken, thus 
preventing its completing the journey. 

The electric van upon the Jenatzy system was one of 
a series of nine being constructed for the Magasins du 
Louvre. Its gross weight is 4900 kilos., including 1250 
kilos. of accumulators and a load of 1400 kilos., which 
on the present occasion was represented by a second bat- 
tery. This was connected up during the halt for luncheon 
when the van had covered about 40 kiloms. M. Jenatzy 
uses two motors, each of 10 kilowatts, and in the van 
they are geared on to a countershaft, while in the cab 
they are geared directly on to the rear wheels. Both 
vehicles are built on strong underframes of steel sections, 
and are slung on leaf springs. The rear wheels of the 
van have broad iron tires and the front ones have solid 
rubber tires, and despite the weight supported they 
went through the trials without the slightest deteriora- 
tion. One of the best arrangements of band brakes we 
have seen is the one operating on the countershaft just 
inside the chain wheels. In this position the brake acts 
promptly, and the backward pull of the chain on the 
driving wheels ought to have a greater effect in stopping 
the vehicle than if the band brake acted on them directly. 
We had, moreover, plenty of instances of the efficiency 
of this brake in promptly stopping the heavy van. The 
accumulators are of the new Blot-Fulmen type with 
Planté positive plates. The vehicle accomplished the 
whole of its journeys without incident. Travelling at 
the rate of about 15 kiloms. an hour, the discharge on 
the level was an average of 40 ampéres at 85 volts, and 
in taking the Rue Lepic leading up to the heights of Mont- 
martre, where the gradient is very long and trying over the 
granite setts, the meter showed 150 ampéres. In return- 
ing home by the Champs Elysées at a speed of 17 kiloms. 
the discharge was 120 ampéres at 76 volts half way up 
the avenue, and 130 ampéres at 75 volts near the top. 
The consumption for the distance was 36} kilowatt hours. 
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The time occupied was about 44 hours. The Jenatzy 
cab, weighing 1760 kilos. with two passengers, con- 
sumed 12} kilowatt-hours for the 60 kiloms. 

Compared with the results of last year there is a small 
economy in the consumption of the electric vehicles, 
which is the more remarkable as they were all driven at 
a higher average rate of speed. To a certain extent, 
however, this must be attributed to the fact that the 
routes are now so well known to the drivers that they 
were able to utilise the power to the best advantage. In 
taking the up grades they usually kept at little more than 
walking pace, and made up for it by letting the cars run 
at full speed by their own weight on the down gradients. 
This, of course, would be quite impracticable in a public 
service, where the vehicles have to be maintained as 
much as possible at one uniform speed. At the same 
time the cabs in the trials always ran distinctly faster 
than the electric cabs of the Compagnie Générale des 
Voitures, and if they secured a big advantage in point of 
time in running down the hills at high speed, this was 
more than compensated for by the difficulties of the 
routes, which were much more trying than would be met 
with by a motor cab in ordinary service. On the whole, 
therefore, the fast times accomplished by the cabs may 
be taken as giving further significance to the economy of 
consumption. In some of the cabs the motors can be 
used for recuperating the batteries on the down grades, 
but the advantage is so small that this was very rarely 
done during the trials. Special attention has been given to 
the construction of the cabs so as to save the batteries 
from vibration, particularly by the employment of 
springs and pneumatic tires, and singularly enough 
not a single tire punctured during the trials. These 
tires are employed almost universally in France for 
motor cars. It is estimated that they result in an 
economy of at least 25 per cent. in the power needed for 
propelling vehicles, while the advantage in comfort to 
the passengers is, of course, incalculable. There has been 
little change in the arrangement of the mechanism, or in 
constructional details. Makers have strengthened parts 
which in the previous trials showed signs of weakness, 
and this is particularly the case with the brakes, which 
are now good enough for any emergency. The principle 
of the steering gear is the same in all the vehicles. The 
front axle is fixed, and the wheels move on vertical 
pivots ; the hubs are connected near the pivots by a rod, 
to which the movement is transmitted from the steering 
spindle by a rod and pinion. On the first day of the 
trials all the cars had to steer out of a space of a metre | 
in front of the vehicle and 50 cm. behind, and they did 
this without difficulty. As to the working cost of electric | 
cabs, it is evident that with 30 centimes per kilowatt in 
Paris, and 15 centimes outside, the mere cost of con- 
sumption is much less than that of the petroleum 
vehicles; but at the same time, we have not yet any 
trustworthy data as to the duration and cost of mainten- 
ance of the batteries, though it appears that this is not | 
so heavy as was at one time believed. It seems to be | 
fairly certain that in the case of cab companies having | 
their own charging station, the total cost of working a | 
Service of electric cabs is below that of horse traction | 
or mechanical power ; but for private users the petroleum | 
cab appears to meet every requirement, alike as regards | 
comfort, convenience, and economy. The private owner | 
usually wants a vehicle that is ready to start at any | 
moment, .and he does not care to have his move- | 
ments restricted within a limited radius of a charging 


station. The same thing applies to the ‘delivery 
vans. The Magazins du Louvre have ordered several 
vans on the Jenatzy system, because, in the 
event of their adopting this type of vehicle, they will 
probably lay down an electric generating plant of their 
own. Such cars can be used for town work or over a 
limited suburban area, but they cannot go far afield. 
Again, their dead weight is enormous in proportion to the 
load carried, and the trials have not shown how this can 
be reduced. For ordinary tradespeople the petroleum 
van is preferable, because it is not only more convenient 
for carrying small loads, but probably it would be found 
cheaper than an electric van of similar carrying capacity 
which has to be sent to a central station for recharging. 
Everything, of course, depends upon the relative cost of 
electricity and petrol, and under equal conditions elec- 
trical power seems to have a great advantage for town 
use, while the petroleum vans are more suitable for a long 
suburban service. 








THE ROSE DEEP GOLD MINE. 





THE knowledge of most persons concerning gold being 
limited to certain tokens bearing the impression of some 
notable person, crowned or otherwise, the following brief 
account of the methods now in use for the extraction of 
the metal from the ore, illustrated by photographs of the 
machinery employed, will, it is hoped, convey an intelligible 
idea of the various operations and processes. It is premised 
that no attempt is made in this article to give an explanation 
of all the details connected with gold mining. Readers who 
desire to go further into the subject are referred. to the stan- 
dard books. The photographs refer to the property known as 
the Rose Deep G.M.C., situated near Johannesburg, in the 
Transvaal Republic, and may be regarded as typical of other 
mines in the district. The banket series on Witwatersrand, 
so far as at present discovered, extends east and west from 
Johannesburg for a distance of about fifty miles, the outcrop 
being known as the main reef, and the deep levels are a con- 


| tinuation of the same reef in a southerly direction, but how 


far these extend is*at present undetermined. The size of 
the claims, as fixed by law, is 150ft. along the reef and 400ft. 
wide. The inclination of the dip of the reef, of course, 
varies, but 30 deg. may be taken as an approximation ; the 
thickness also varies from a few inches to two and three feet. 
At present there are being worked the main reef, the deep 
levels, and the deep deep levels. Further prospecting with 
the diamond drill will alone determine if the various layers 
have a regular dip downward or are of synclinal formation. 
It is, however, known that a dolorite dyke about 400ft. thick 
runs through many of the claims, and that various faults 


| occur which alter the depth of the reefs to a very great 
| extent, the dyke above referred to having caused an upheaval 


in the Eimmer East, the reefs being struck nearly a 
thousand feet sooner than was anticipated. 

We will now in imagination descend to the 900ft. level of 
the Rose Deep Gold Mining Company by the No. 2 
shaft adjoining the compound where the native labourers 
are housed. Arriving at the bottom of the shaft, we proceed 
along one of the galleries where the reef has been cut, and 
journey onward for several hundred yards until we arrive at a 
point where some miners are operating a rock drill. This 
apparatus consists of an upright iron column, which is fixed 
between the roof and floor of the gallery. On this pillar is 
fixed the pneumatic cylinder for actuating the drill. The 
cylinder is supplied with compressed air, about 80 Ib. 
pressure per square inch, and the drill makes about 


| 200 strokes per minute; besides driving the drill, the 


air serves to ventilate the workings. Where a sufficient 
number of holes is drilled in the face of the heading, the 











apparatus is removed and charges of dynamite int:oduced, 
which, after being tamped with suitable material, are fired. 
The explosion takes place, and several feet more progress is 
made. Along these galleries lateral openings are made about 
150ft. apart, and the operation knownjas stoping is carried 
on. This consists of driving on the reei in an upward direc- 
tion until the gallery immediately above it is reached, the 
reef and connecting rock is then blown away, and the whole 
area between the different openings is stoped out and made 
to descend to the boxes at the mouth of the stopes, where it 
is discharged into iron trucks running on a tramway, and 
conveyed to the bottom of the shaft. Here the contents are 
tipped into a huge tip truck running between vertical guides. 
Tt is then raised to the top of the head gear, where an auto- 
matic arrangement is provided for tipping the contents on to 
various “ grizzlies,” which grade the ore and effect considerable 
saving in subsequent operations at the mill house. The ore 
and rock are now discharged from the bins of the depositing 
boxes under the grizzlies, and conveyed in iron trucks up an 
incline to the top of the crush house, Fig. 1, where the ore and 
rock are again discharged into bins, and descend on to the sort- 
ing table, Fig. 5, page 596. Here the ore is separated from the 
rock, the latter being thrown into suitable receptacles and 
the ore remaining on the circular table, which rotates with 
the ore till it is guided off into the crushing mills, which 
reduce it to about the size of hens’ eggs, and much of it 
finer. Water is allowed to trickle over the rock and ore 
while on the table. This enables the sorters to distinguish 
the ore from the rock. The water also carries away portions 
of fine gold, which is conveyed to a slime dam for subsequent 
treatment. The crushed ore, having passed through the 
mills, descends into trucks, and is again hauled up an incline 
to a battery, where it is reduced to a very fine state. The 
powerful mills and other appliances in the crush house are 
driven by a 200-horse power engine of the Corliss type, 
and also drives the mechanical hauling gear for the trucks. 

The ore having been hauled to the top of the battery incline 
is discharged into large bins with inclined bottoms, from 
whence it is fed by automatic arrangements to the stamps. 
The battery, Fig. 4, consists of 200stampseach weighing 10cwt., 
which are divided into sets of five enclosed in a cast iron box. 
The main horizontal shaft actuates a series of cams which 
alternately raise the stamps a distance of about 10in., they 
then fall on the ore beneath and crush it into fine powder, 
regulated by the fineness of the mesh of the wire screen in 
front of the boxes, and through which it escapes by the 
splashing of the water with which the mill is supplied ; 
the screens being fixed about 10in. above the dies under 
the stamps; the force of impact is confined within the 
limits of the iron battery box. The now finely-crushed ore 
falls on to an inclined copper plate amalgamated with 
mercury ; this surface, which has to be kept clean, has the 
effect of attracting much of the finely-divided gold, and 
converting it into an amalgam of gold and mercury. The 
plates are periodically scraped to remove the excess of amal- 
gam, and fresh mercury applied. The fine sand and slimes 
still containing much gold is conveyed by launders to the tail- 
ings wheel, Fig. 3, which lifts them to a considerable altitude; 
the sand, slime, and water then run from launders into tanks, 
where it is subsequently treated by chemical means. 

The power for the two-hundred stamp battery, the hauling 
gear, and the wire rope system for actuating the machinery 
in the extractor house, as well as the ya for driving the 
tailings wheel, is provided by two 800-horse power engines, 
Fig. 2, made by Fraser and Chalmers from designs by Mr. 
Seymour, consulting engineer to the Rand Mines Company. 
The whole of this fine specimen of engineering skill has been 
erected under the superintendence of Mr. Watts, the com- 
pany’s mechanical engineer. 

THE CYANIDE PROCESS. 

It has long been known that nearly 50 per cent. of the gold 
escaped the battery plates, as shown by fire assays, and the 
attention of chemical investigators, and a few of the more 
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intelligent mine managers, has been devoted to this most 
important subject for a considerable time. Gold in the matrix 
being often intimately associated with minerals, such as 
tellurium, sulphur, arsenic, &c., which renders mercury in- 
operative, other chemical means had to be adopted. Acid 
treatment being by far too expensive, the field has been 
narrowed down to the chlorination and cyanide processes. 
Briefly, the chlorination process consists of subjecting the 
tailings to the action of chlorine gas in wooden vats for some 
hours; by this action the gold is converted into a chloride, a 
yellow deliquescent salt. Water being poured on the tailings, 
the liquid chloride of gold is run out and precipitated by 
proto-sulphate of iron, after which it is dried and smelted 
with a suitable flux. 

The cyanide process has, however, to a great extent 
superseded all other systems on the Rand goldfields. 
This process consists of treating the tailings to a solution of 
cyanide of potassium, after being first subjected to a solution 





of caustic potash, which neutralises the acid salts and organic | 


matter usually associated with gold ores. About 4 oz. of 
caustic soda is considered sufficient to dissolve out the 


organic matter, and when the solution has been run off, a | 


strong solution of cyanide is run on, varying in strength from 
0:3 to 0-5 per cent., according to the ‘‘ quickness” of the gold. 


This solution is allowed to act from three to twelve hours; it | 


is afterwards backed out, and a weaker solution run: on, | ’ 1 him t 0 
| come more into contact with them than others; but we hope | instead of retaining it, unlikely as it may be that he might 


which washes out any of the previous strong solution which 
remained in the tanks. Finally, a water wash is applied 


which completes this part of the process. The cyanide | 
solutions containing the gold are conveyed to the extractor | 


house and passed through the precipitation boxes seen in 
the front part of the photograph. Zinc shavings are employed 
to effect the precipitation of the gold, and the precipitate is 
afterwards dried and melted with suitable fluxes and run on 
to ingots. 

In addition to the recent cyanide process, the Siemens- 
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Fig.-1—THE, ;CRUSH HOUSE 


Halske system appears to be attracting considerable attention 
on account of the facility with which the gold is precipitated 
from the cyanide solutions independently of the strength. 
This is effected by the electric current, which is brought into 
requisition, and is utilised to effect a decomposition of the 
solution of gold in the cyanide solution, the metal being de- 


| desired; but 


—: 
dum bullet. Unfortunately, any comparison is rather in 
favour of our forefathers. What the Pope expected would be 
the effect on the infidel we can hardly say. Physically, at aij 
events, he would be hit hard; but would the Pope look also for 
moral results? Would the infidel be impressed with the fact 
that Christians were too gentle pectin each other to Use 
crossbows, and might he be inclined to join their ranks to 
avoid such hard blows? Be this as it may, we do not hear of 
the humiliating plea being then made that civilised troops do 
not charge home like savages, that the laws-of their game la 
it down that any man that is hit, however slightly, is put ps 
of action and is to stop, and hence that England, who deals 
more with savages, who do not observe the laws of the game, 


than one with a solid head which preceded ‘it. The effect of 
flattening out wide on impact was, however, soon apparent, 
and it not unnaturally suggested itself as the means of making 
a very small bullet do duty for one of larger diameter. It 
should be made clear, moreover, that it is not only the small- 
ness of the bore that causes the bullet to do so little harm as it 
does, for bullets striking at a high velocity under some con- 
ditions spread; but the result was partly due to the nickel 
case holding the lead in shape. Inthe case of the Dum-dum 
bullet the nickel is removed from the front end or bullet | 
point, with the result that the bullet ‘“‘ mushrooms,” and has | 
the stopping power required. It is said, however, that the | 
nickel sheath splits open, and that pieces of metal fly, so that | \ 
it has been pronounced by an expert to be a cruel bullet. | than continental Powers, must employ bullets that compel 
An alternative device was brought into play in the Royal | men to stop, bullets that not gy 9 ga but to some extent 
Laboratory. This consists in punching a small cylindrical | break up in entering a human y- We are glad to fing 
hollow in the bullet’s head, pressing the nickel case into it. | that Lord Lansdowne, at all events, rejects the ideg of 
On impact this bullet is said to spread to some extent with- | England using one bullet for savages and one for civiliseq 
out any metal being detached. It is questionable if the | troops. In this he follows the example of Richard the First 
shock and stopping power is as great as might reasonably be | although we fear Richard’s motive was simply the desire to 
perhaps it might be slightly increased. Be | use any weapon that answered his purpose under any cir. 
this as it may, we think that this is the bullet to adopt in | cumstances. Certainly, he introduced the crossbow into 
preference to the Dum-dum pattern. All the chief Powers | European warfare, and was himself eventually killed bya 
have small-bore rifles, and all are liable, in these days of | crossbow bolt. We hope that Lord Lansdowne, while 
extension of colonial possessions, to become involved in war- | resembling Richard in using the same weapon universally, 
fare with more or less savage races. England may doubtless | will differ from him in throwing out the questionable one, 





that her treatment of them is also better rather than worse, | eventually be shot with a Dum-dum bullet. Some 
and it hardly seems right to plead the need of her using a more | authorities concur with us, observing, by the way, that the 
cruel bullet than others. We think, then, that the pleafor the | Dum-dum bullet does not carry straight, which appears to 
Dum-dum bullet cannot be maintained, though, perhaps, the | influence their decision. Humane straight shooting is pre. 
RoyalLaboratory pattern hereafter dealt with may beadvocated | ferred only by such authorities toa more cruel bullet, when 
and brought in. Still, whatever may come in, we cannot think | the Jatter is less likely to hit. Straight or erratic, however, 
that England can plead for a more destructive bullet than | as the flight of the Dum-dum bullet may be, we think that 
other Powers. She ought, indeed, to be ashamed of any wish | it is doomed. 


to do so. Allin a greater or less degre> have the same needs, 


mex, | 





coal 
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and are likely to fight each other, besides savage adversaries, 
in all parts of the world, and all must be content to use the 


| same bullets. 


posited on the negative pole, while the metalloid is liberated | 


at the positive pole of the electrolytic cell. 

Mechanical rather than chemical difficulties still, however, 
exist, which prevent the whole of the gold being abstracted 
from the ore. In the process of crushing by the battery, 
much of the reef is crushed so fine that it is converted into 
a slime, which prevents the cyanide solution from acting on 
the free tailings; it, in fact, forms an impervious layer, hence 
the necessity of a separate method of treatment of the slimes. 


One of the difficulties experienced in the treatment of slimes | 


and the fine gold associated with them is the long time which | 
| IV., as may be seen in the figure, has a hollow in the head, but 


precipitation takes. 








THE PEACE CONFERENCE AND THE DUM-DUM 
BULLET. 


| the nickel sheath ends on a lip at the entrance. 


The engraving herewith shows the bullet in the laboratory 
—Mark IV. pattern cartridge, containing a cordite charge. 
Mark III. bullet had a hollow in the head and a nickel 
cylinder inserted to line it. This spread very little. Mark 











Cap Anvil CorditeCharge Nickel Sheath 


There is a 


| small dise of nickel forced down to the bottom. This bullet, 
| on impact through moist substances, such as damp clay or a 


THERE have been statements in the daily papers to the | 
| conference prohibiting the use of bullets covered with a hard 


effect that the Dum-dum bullet has been objected to at the 
Peace Conference. 
think we can satisfy our readers that it would be desirable to 
let it go. In THE ENGINEER of March 4th, 1898, we stated 
briefly the case of this bullet in connection with a question 
raised in the House by Mr. Hedderwick, but a few words may 


be desirable now. The 0-3in. bullet is very liable to pass | 


through the limbs and non-vital parts of men without 
seriously disturbing them. We have repeatedly quoted the 
pitman at Lord Masham’s pits, who had been shot through 
the thigh with one of these bullets, with the result that it 
caused him so little inconvenience that it was only some 
hours afterwards that it occurred to him to examine the 
cause of a rather uncomfortable sensation which he detected 
inhis thigh. With this example before us we cannot wonder 
at complaints of the powerlessness of bullets of this calibre 
on service; a man would be indeed a poor creature who was 
stopped in action by such a bullet. It became imperative to 
make some change to give our soldiers confidence in their fire, 
as well as to produce actual effect on theenemy. We need not 
say that the device for killing big game with a small bullet, 
namely, the insertion of explosive in the head, of which the 
Lee-Metford furnishes the standing example, was out of the 
question, even had we not joined in condemning explosive 
bullets in the Geneva Convention. We had for many years 
had, however, in the service the Boxer bullet for the Snider 
converted rifle, which had a hollow in its head, which caused 
it to spread on impact, The hollow had been devised to 
distribute the weight, and cause the bullet to shoot better 


This bullet has been defended, but we | 





living body, spreads slightly into a sort of rounded knob at | 
the end, but the nickel cover prevents any flying or separa- 
tion of fragments. Through substances, such as dry wood, 
it does not spread, but cuts its way in a clear hole. It 
is reported, however, that a resolution has been passed at the 


outer case, unless the case covers the core entirely and is 

free from incisions. This resolution was carried by eighteen 

votes against three. This resolution, it will be seen, con- | 
demns the Dum-dum bullets; in fact, it. seems framed almost | 
for that purpose. It condemns the laboratory bullet—Mark | 
IV.—shown in the figure above, and it may be questioned if 
it does not even condemn the Mark III. bullet by the expres- | 
sion, ‘free from incisions,’’ seeing that the nickel lining to the 
cylindrical hollow is made separate and inserted. If this 
view is correct it will be necessary to devise a bullet with a 
slightly different form of head—perhaps a rather longer one 
with a larger hollow and thinner walls, such as would enable | 
it to be punched in such a way that the nickel sheath would | 
follow the lead and accommodate itself to its form. There | 
will be some trouble in arriving at a bullet of this shape | 
which carries straight. What is needed is something that | 
sets up enough to give shock on impact without splitting. | 
There is nothing inhumane in this. It would be rather | 
inhumane to send our infantry to fight with bullets which 

would have generally no immediate effect on striking, and 

very little afterwards. Without some provision for setting 

up, we question if the small bores would not eventually be 

discontinued. 

History repeats itself. In the twelfth century, we think, | 
the Pope laid it down that crossbows ought only to be used 
against infidels. Something of the kind took place afterwards | 
with reference to fauchards, and now in the nineteenth | 
century we find the same line urged with regard to the Dum- | 


But it must not be forgotten that the savage tribes with 
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which we have to contend are in no wise particular as to the 
kind of builets which they use. 








THE INCORPORATED GAS INSTITUTE. 


Tue thirty-sixth annual general meeting of this Institute 
opened on Tuesday last, the 13th inst., at the Westminster 
Town Hall, and concludes today. The president for the 
year is Mr. S. Stewart, gas engineer to the Corporation of 
Greenock. His inaugural address on Tuesday was a retro- 
spect of the progress of the gas industry in recent years, with 
special reference to German practice in gas manufacture. 
He did not allude to his own experiences as gas manager of 
an important gas undertaking, and the useful practical hints 
which we have learnt to look for in the address of the Presi- 
dent of this Institute were this year conspicuous by their 
absence. There was therefore little that was novel or worthy 
of repetition in Mr. Stewart’s remarks, and we do not propose 
to follow them critically. In one matter only are we in 
hearty sympathy with him. We refer to his candid confes- 


| sion that the time has come when the Institute and its 


young but vigorous offshoot, the Incorporated Institution 
of Gas Engineers, should amalgamate and form one society, 
which would truly and adequately represent the great industry 
of gas manufacture. The causes of the dissensions which cul- 
minated in the formation of the rival association no longer 
remain to prevent a re-union, and this year it is perhaps more 
than ever apparent that the number of technical papers of high 
merit which can be secured for reading is only sufficient for one 
gathering. The president’s admission that the present con- 


| dition of disunion was fatal to the interests of gas engineers, 


for whose advantage both the societies are reputed to exist, 
was confirmed on Wednesday by a leading member of the 
rival institution—Mr. George Livesey—who spoke unofiicially 
in favour of amalgamation. His words were received with 
approbation, and we may therefore hope that the Councils of 
the two bodies will shortly meet in order to endeavour to 
bring about the much-needed re-union of the forces of the 
professional men of the gas industry. 

At the conclusion of the presidential address, Mr. Thomas 
Newbigging, of Manchester, read a paper on “ Differential 
Rates as between Consumers of Gas for Lighting, and for 
Purposes other than Lighting.” On Wednesday, Mr. A. G. 
Glasgow gave a valuable lecture on “‘Carburetted Water-gas 
with reference to the recent Report of the Departmental 
Commission.” This was followed by a paper on “The Evolu- 
tion of the Hydraulic Main,” by Mr. Wm. Carr, of Stalybridge; 
and one on “ Naphthalene Deposits: their Cause and Preven- 
tion,” by Mr. J. P. Leather, of Burnley. Five papers were 
down for reading at yesterday's sitting. We propose to refer 
next week to the contents of the papers, and the discussions 
thereon. To-day the members of the Institute are visiting 
Hampton Court Palace and Richmond, 
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RAILWAY MATTERS. 


Tur opening of the first division of the Mandalay- 
Kunlon Railway is fixed for this month, 


We have received an advance press copy of the London, 
Brighton, and South Coast Railway Company’s ‘‘South Coast 
Quarterly.” It claims to be the first publication of its kind issued 
in Eogland. For the small price of twopence charged for the 
magazine the production is highly creditable. 


Turre were 114 train accidents on the United States 
railways during April—38 collisious and 74 derailments—by which 
24 persons were killed and 68 injured. Seven were the results of 
defects of road, 27 defects of equipment, 26 negligence in 
operating, 11 were due to unforeseen obstructions, and no fewer 
than 43 accidents are ‘‘ unexplained.” 


Wrrutn the next three years the Native States of India 
will have constructed 1100 miles of new railway lines of all gauges 
at a total cost of 375 lakhs, Among the States taking part in this 
development are Kashmir, Jhind and Malar Kotla, in the Punjab ; 
Baroda and Gwalior, in Central India; Jaipur and Jodhpur, in 
Rajputana ; Hyderabad and Mysore, in the Deccan ; and 'ravan- 
core and Cochin, the extreme South of India. 


Tae Board of Trade has recently confirmed Orders 
intituled the West Manchester Light Railway Order, 1899, autho- 
rising the construction of light ve in the County of Lan- 
caster in the parishes of Barton-upon-Irwell and Stretford ; and 
the Llandudno and Colwyn Bay Light Railway Order, 1898, 
authorising the construction of light railways from Colwyn Bay to 
Llandudno in the Counties of Denbigh and Carnarvon. 


THIRTEEN hundred and ninety miles of railway are in 
operation in the State of Rio de Janeiro, of which 1040 miles are 
worked under State concessions,.and 92 miles under Federal con- 
cessions, 235 miles are Federal property, and 21 miles are owned 
privately. The capital employed in railway work guaranteed by 
the State is 9,975,000 milreis, and the responsibility of the State for 
interest on this capital amounts to 541,640 milreis annually. 


Awone the new lines of railway in Russia, several call 
for mention in the Toganrog district. There is the Chaplino- 
Berdiansk Railway just completed and opened to regular traffic, a 
distance of some 140 miles; the Kertch-Theodosia line, about 
64 miles, which is to be completed shortly; and the Lugansk- 
Millerovo, 53 miles, already opened. The largest line, both in 
extent and importance, is the Tzaritzin-Tikhoretsk, 335 miles, 
which has brought the Volga ports into direct contact with the 
Black Sea. 


Tur length of the Indian Midland Railway open for 
traffic at the end of last year was 966-37 miles. The ratio of work- 
ing expenses to gross earnings was 62°79 per cent. in the second 
half of 1898, against 58°76 per cent. in the second half of 1897. 
The net —a for the whole of 1898 were Rs, 30,36,193, 
against Rs, 28,38,158 in 1897. For the year 1898 the gross 
earnings show an increase of 5°20 per cent., the working expenses 
an increase of 3°80 per cent., and the net earnings an increase of 
6°98 per cent. The ratio of working expenses to gross earnings 
was 55°24 in 1898, against 55°98 in 1897, 


Tur British Consul at Rio Janeiro calls attention to 
the inadequacy of accommodation for travellers in that city and 
many other inland cities of the State, and says there should be 
pas opportunity for the establishing of electrical tramways, one 
of which is already operating with much success. In many places 
the motive power might be derived from the neighbouring water- 
courses, German enterprise, we are informed, has already asse 
itself in connection with the street traffic of Kio de Janeiro, one of 
the tramway lines originally belonging to a Brazilian company 
having lately been acquired by capitalists of that nationality. 


At a meeting of the london County Council held on 
Tuesday it was decided that the Highways Committee should in- 
vestigate and report to the Council as to practicability of 
constructing a shallow underground electric tramway from 
Westminster — +i4 Parliament-street, Strand, Fleet-street, and 
Cheapside—to the Bank, thence under Moorgate-street to the 
terminus of the North Metropolitan Tramways Company at Fins- 
bury-pavement, on a similar principle to those laid under 
Andrassystrasse, Buda-Pesth, and in ton, U.S.A., provision 
being made besides the tram lines for suitable subways to contain 
gas and water mains, electric light mains, telephone wire, Kc. 


Tue International Sleeping Car Company announces 
its train de luxe services for the present summer. The Carlsbad 
express runs daily to Frankfort, Bayreuth, and Carlsbad direct 
from Ostend in connection with the 10 a.m. services from London. 
The Engadine, Interlaken, and Lucerne express will commence 
running from Calais on July 8th until the end of the season, 
in connection with the 11 a.m. services from London. A new train 
de luxe, to be called the Royan Express, will, from July 8th until 
12th September, run from Paris—Gare d’Orleans—direct to Niort 
and Royan every Monday and Wednesday, starting at 7.50 p.m., 
corresponding with the 1] a.m. train from London. The Luchon 
Express will, as last year, leave the Gare d’Orleans every Tuesday 
and Thursday at 7.32 p.m., commencing on June 27th. From 
J 4 Bawa until August 19th inclusive the Luchon Express will run 
on Mondays also, The above trains are composed exclusively of 
the company’s sleeping, restaurant, and baggage cars. 


Tue death is announced of Mr. Frank Thomson, 
president of the Pennsylvania Railroad. The deceased gentleman 
had only occupied the position as head of this line for two years, 
and was fifty-six years of age. He entered the service of the 
company in 1858; in 1873 he was appointed superintendent of 
motive power, and in 1874 general manager of the lines extending 
from New York to Pittsburgh, with the various lines of the Phila- 
delphia and Erie, Northern Central and Baltimore and Potomac, 
extending from Washington and Baltimore to Canada, New York, 
and the West, comprising a total of 2300 miles under his control. 
In 1882 Mr, Thomson was appointed second vice-president, his 
duties comprising general supervision of the transportation depart- 
ment and the management of the passenger and freight depart- 
ments. In 1888 Mr, Th was appointed first vice-president, 
retaining the duties of the ition he had formerly held, with 
considerable enlargement of his authority and jurisdiction. 


In an article written by Mr. Henry Graftio, on “A 
Formula for Train Resistance,” in the Street Railway Journal, the 
author arrives at the conclusion that the portion of the air resist- 
ance which is made up through the creation of a partial vacuum 
and consequent eddy currents at the rear of the train, a factor which 
constitutes a certain amount of the total air resistance, could be 
lessened in a measure, which might be considerable, by placing at 
the end of the train a car formed somewhat like the inverted stern 
of a boat. It is a well-known fact that the resistance of a ship 
moving at high speeds depends very much upon the form of the 
stern, even more than upon the form of the bow. If the stern 
of the vessel is not sufficiently acute, there is a tendency 

create a vacuum, and considerable power is lost in eddy 
currents, and when the train is moving rapidly it is natural 
to sup that there is a corresponding depression behind the last 
car, The writer has no data as to the amount of power that is 
lost in this way, but it is possible that experiments in that dirgc- 
tion will prove interesting and valuable. For high speeds, then, 
he woul suggest trains of vestibuled cars with, in case of an 
electric train,.a pointed motor car and rear car,-and with a steam 
train, a complete protective shield on the locomotive to form a 
cutting surface, All this is now being tried in France, and was 
tried by Dr. Lardner more than fifty years ago in this country, 
with negative results, 








NOTES AND MEMORANDA. 


Orn has been adopted to lay street dust at Jackson- 
ville, Fra., U.S.A. 


Ir has been computed that in 1898 the Russian mercan- 
tile marine numbered 2898 vessels, with a tonnage of 605,804 tons, 
of which 604 vessels, with an aggregate tonnage of 261,958 tons, 
were propelled by steam. 


THE mining of manganese ore, a comparatively new 
Brazilian industry, is making rapid strides, The quantity of ore 
exported from Rio Janeiro in 1898 was 26,000 tons, as against only 
15,800 tons in the previous year. (reat Britain and the United 
States took nearly the whole of the output. 


A process has been invented and patented in Brazil 
for preparing coffee in tabloids by a system of compression. It is 
argued that not only will there be less expense in 2xporting coffee 
in this form, but that the consumer will be more certain of thus 
receiving for his use the pure unadulterated article. 


Tue granting of subsidies to Japanese shipowners 
means something like the immediate placing of eighteen sbips on 
the stocks. These vessels will all be of at least 6000 tons, steam- 
ing between 15 and 17 knots. They are to run to European ports, 
to San Francisco and Seattle, and will no doubt give substantial 
effect to the object of the subsidies—namely, the encouragement 
of Japanese trade. 


A LoNnG motor-car run is reported from America. A 
carriage designed by Mr. A. Winton ran from Cleveland, Ohio, to 
New York, a distance by the cyclometer on the vehicle of 707°4 
miles, The net running time was forty-seven hours and thirty- 
four minutes, thus making the average speed 14-9 miles an hour. 
The breaking of an axle on the second day delayed the carriage 
somewhat. The carriage is propelled by a gasoline engine, 


A LAW was passed in Switzerland in November last 
prohibiting the manufacture, importation, or sale of lucifer 
matches in the fabrication of which yellow phosphorus is em- 
ployed. The cessation of their manufacture is to date frem 
April 1st, 1900, while their importation is only allowed up to 
June lst, 1899, as well as that of yellow phosphorus in any form, 
except for scientific or special purposes, with the permission of the 
proper authorities, Their exportation or sale in the country will 
be illegal after January Ist, 1901. 


One of the oldest bridges in Europe is soon to 
disappear under the demand for better navigation of the river 
which it spans, This is the stone bridge, with tifteen arches and a 
total length of 994ft., built across the Danube at Ratisbon by 
Dake Henry the Superb in 1135-46. The piers rest on piles pro- 
tected by stone riprap and heavy ice-breakers ; the roadway is 
very narrow, and the footways allow the passage of only one 
person ata time. Hans Sachs, the poet shoemaker of Nuremberg, 
sang its praises as one of the wonders of the builders’ art and the 
strongest bridge in Germany. 


THERE are about twenty-five cotton mills in operation 
in the Federal district and State of Rio de Janeiro, They 
represent a capital of about 60,000,000 milreis, and afford employ- 
ment for some 8000 operatives. The plant in use has been 
obtained almost exclusively from the United Kingdom, and the 
works are, as a general rule, under the direction of Lancashire 
masters, The cotton employed is imported from the North of 
Brazil. In addition to the cotton mills there are a few for weaving 
jute cloth for bagging, the yarn used from England, and there are 
two small mills for weaving silk, and another for woollen textiles, 


At a meeting of the Manchester Geological Society on 
Tuesday, Mr. James Lomax read an interesting paper on recent 
investigations on fossi! coal plants. During the discussion which 
followed, Mr. Mark Stirrap, F.G.S., remarked that the chief 
thought which struck him in connection with the subject was the 
great mass of vegetable matter that formed our coal. The fossil 
plants dealt with by Mr, Lomax had been preserved by lime 
penetrating these special masses which concentrated in bails, and 
he thought all our coal must have had something of this character 
originally, although this had been obliterated entirely through 
chemical and mechanical change. 


EneGuisu shipbuilders during May launched 26 vessels 
of about 71,259 tons gross, against 18 vessels of about 45,768 tons 
gross in April, and 29 vessels of about 71,610 tons gross in May 
last year. For the five months English builders have launched 
125 vessels of about 319,891 tons gross, as compared with 135 
vessels of about 307,496 tons gross in the corresponding period of 
last year, and about 257,500 tons in 1897. For the year so far 
there have been put into the water by British builders 267 vessels, 
aggregating about 578,193 tons gross, which compares with 292 
vessels of about 528,182 tons gross in the corresponding period of 
last year, and 278 vessels of about 409,226 tons gross in 1897. 


Tue Astronomer Royal, in his report upon the year’s 
work at the Greenwich Observatory, states that the question of 
the protection of the magnetic registers in the observatory from 
disturbance by electric railways or tramways in the neighbour- 
hood is said to have caused much anxiety during the year. A 
number of such railways are now projected, and the value of the 
magnetic registers, which have now been carried on continuously 
for nearly sixty years, will depend entirely on the conditions 
under which electric traction is used. Steps have been taken, in 
concert with Prof. Riicker, acting on behalf of the Kew Observa- 
tory, to have a special clause inserted for the protection of Green- 
wich and Kew Observatories. This has already been accepted in 
several cases, and it is hoped that it will be agreed to in others 
where necessary. 


From the annual report of the Compagnie Générale 
des Omnibus, of Paris, recently published, we gather that the 
company has four types of mechanical motors, viz., Serpollet loco- 
motives, Rowan locomotives, compressed air locomotives, and 
compressed air motor cars, The locomotives draw two or three 
carriages, and the motor cars one other car. The car mileage 
made by the different systems last year was as follows :—Serpollet 
motors, 902,968 ; compressed air motor cars, 640,375 ; compressed 
air locomotives, 546,198 ; Rowan locomotives, 117,685. To these 
should be added the mileage made on one line—Louvre-St. Cloud 
—of 354,297, made up of a mixed service of Rowan and compressed 
air locomotives. The cost of the operation of compressed air 
motor cars drawing one car amounted during last year to 0°4815f. 
per car-kilom., and for compressed air locomotives capable of 
drawing several cars 0°5358f. per car-kilom. 


Tue value of the Waterworks of Los Angeles, Cal., or, 
more strictly, the value of improvements made by the Los Angeles 
City Water Company during thirty years to a small plant owned 
by the city, has been fixed by arbitration at 1,183,591 dols. The 
arbitrators were Col. G. H. Mendell, Jas. C. Kays, and Chas. T. 
Healey, but the latter dissented from the award on the ground 
that it was too low. The valuation was 995,389 dols., after deduct- 
ing depreciation and adding interest and contractors’ profits. The 
arbitrators seem to have placed a higher valuation on the plant, 
besides which they allowed nearly 60,000 dols, on account of its 
earning value. The latter sum the company declares is so absurdly 
low as to warrant taking the matter into the courts, The 
conditions are unusual, since the city originally owned the works 
and the water rights, and was to pay the company for the value of 
improvements at the end of thirty years, When the term expired 
the city proposed to take possession of the works, on the ground 
that the company was its tenant ; but the courts have held that 





the agreement was a contract and not a lease, 








MISCELLANEA. 


Ir is stated that the French Minister of Marine has 
ordered four torpedo-boat destroyers of the Fauconneau type to 
be laid down at Rochefort at once, and four submarine boats of 
the Narval type are to be laid down shortly. 


Ir is stated that after the late Spanish-American war - 
a special board of officers was appointed to gather statistics relating 
to the working of the Krag Jorgensen rifle used by the united 
States soldiers, and not a single case of failure or miss-fire was 
reported. 

A Hupson River tunnel is projected by the Manhattan 
Tunnel Company, which has been incorporated in New York State 
to build a tannel from near Canal-street in New York, to the 
middle of the North River, it being the further intention to coa- 
tinue the tunnel to Jersey City. 


It is said that the New York Shipbuilding Company 
has decided to lay out a big shipyard at Camden, New Jersey. 
The Company has been investigating different sites for some 
time, and experts has been examining many seaport towns on 
the Eastern Coast. It was only afcer a long debate on several 
eligible sites in New Jersey that it was decided to select Camden. 
The yard will probably be ready for work at the latter part of 
this year or the first part of next. 


AccoRDING to a news agency, a remarkable project for 
travelling by means of air ships is attracting attention at San 
Francisco. It is said that elaborate offices have been opened by 
the Aérial Navigation Company, which advertises that it will 
convey passengers from America to the Paris Exposition in thirty 
hours, It is asserted that this will be done by means of three 
immense air ships, each 425ft. long, which are being built. More 
than the proverbial grain of salt will be required for the proper 
assimilation of this item of news. 


New harbour defences for New York will be made 
necessary by the new ship channel under contract. The old 
defences, now practically completed, were designed for the old 
channel, only about cne mile away, while the new ship channel 
would pass just about half way between Sandy Hook and Coney Island, 
which are about seven miles apart, and 74 miles to Rockaway 
Beach. The U.S. engineers are now planning new defences, the 
most important of which will probably be on Romer Shoal, right 
alongside the new channel. Others will doubtless be located on 
Norton’s Point, or Coney Island, and possibly on Rockaway Beach. 


THE hopes of salving the Paris are gradually lessening. 
The easteriy swell recently experienced has driven her further on 
the Manacles. From stem to stern the ship is waterlogged toa 
considerable extent, and her fires have perforce been extinguished. 
Consequently the vessel’s own steam is not now available for 
pumping and other work. Another batch of the crew left Falmouth 
for Southampton on Saturday. They were principally stokers and 
engine drivers ; Captain Watkins, three officers, and a few hands 
still remain on board. A Reuter telegram from New York says it 
is announced that the American line will build a new steamer in 
place of the Paris, 


Mr. Croskey, acting British Consul in Paraguay, 
says that German goods are slowly supplanting those of British 
manufacture, owing to the lower prices at which they are sold, 
although of inferior quality, and, unfortunately, the price of any 
article in this country, with very few exceptions, is looked at more 
than the quality. There are, however, certain goods of British 
manufacture which maintain their place owing to the superiority 
of their make, as, for instance, tools and machinery. Mr. C'roskey 
suggests that some chamber of commerce or other representative 
corporation should send a competent resident agent, accustomed 
to South American markets, to represent British manufacturers 
solely, and procure orders for them. In this way, he says, a great 
deal might be done to increase the sale of these goods, 


Some two and a-half years ago the telephone system 
of Amsterdam wis in the hands of a private company, which 
charged subscribers annually £9 16s, 8d. It is interesting to note 
that the results of municipalisation have been the reduction cf 
the annual fee to £7 10s., which is shortly to be further diminished ; 
the number of subscribers, which had reached 1700 under private 
management, has increased to 2700 under that of the municipality ; 
the salaries of the staff nave been raised and their hours of work 
materially shortened, while there is now an uninterrupted day and 
night service. The financial results for the city have also been 
satisfactory ; the former concessionnaire paid in the last year of 
the company’s existence £3500 into the municipal treasury, whereas 
the present profits to the city exceed £4100 per annum. 


Tue funeral of Mr. John Nixon, one of the pioneers of 
the Welsh steam coal trade, took place last Thursday at Mountain 
Ash, one of the early scenes of his trading successes. Sir W. T. 
Lewis, Bart., Lord Aberdare, and also many of the employés of 
Nixon, Taylor, and Cory were present. He was originally 
employed at Dowlais as mining engineer, and coming in contact 
with some of the well-grounded local men of the district, notably 
Davies of Bodraigallt, the right-hand man of the Ferndale family, 
had a good insight given him into the merits of Welsh coal, par- 
ticularly the steam seams, and made it the great object of his life 
to bring them to the front. In this, after long-continued efforts, 
he was signally successful, realising a great fortune. He was a 
considerate man for the safety of his colliers, and introduced the 
long-wall system, to the discontinuance of the “ pillar-and-stall ” 
method. Several inventions are credited to him, and amongst 
them Billy Fair Play. It is to his credit that his collieries attained 
the No. 1 rank of steam coal, and enjoyed marked immunity from 
disaster. Mr. Nixon was in his seventy-fourth year, and to his 
death residedin London. Mr. Nixon won for his coals figures as high 
as any in the market, generally 1s. per ton more than the rank and 
file. His coals were in the area of the celebrated 4ft. steam ; and 
his policy was to keep this apart as much as possible, and non- 
admixture with the lower steams. Close upon his death has been 
the winning for his company of the 4ft. steam at Cwmcynon, near 
Abercynon, 


CoNSIDERABLE progress has been made with the Nile 
reservoir works at Assuan and Assiut, according to an account 
given to Reuter’s agency by Sir William Garstin, who has just 
returned to Cairo from an inspection of the works, At the Assuan 
cataract masonry is in progress throughout a great portion of the 
eastern end of thedam. The foundations have, in every instance, 
been carried down to the sound rock, which is generally met with 
at a greater depth below the surface than it was hoped would have 
been the case, The foundation trench is being excavated in the 
island next to what is known as the Mehemet Ali channel, and it 
is hoped that masonry will very shortly be commenced there. 
The deep channel, next to the ‘ Bab-el-kebir”—Great Gate— 
which has been selected for next season’s work, is now closed by 
astrongstone dam. This is composed of masses of stone weigh- 
ing some 2} tons each, bound together by steel wire. On the 
western bank, the work of excavating the navigation and lock 
channels is welladvanced. Should there be no failure in the supply 
of Portland cement from Europe, of which there are some fears, 
a large amount of masonry should be completed by the arrival of 
the coming flood. At Assiut, the work of laying the concrete 
foundation and of building the masonry superstructure is in full 
progress. The amount of work estimated for this season on the 
west bank should be completed before the arrival of the flood, 
supposing that the supply of Portland cement does not fail. On 
the eastern bank, rhe has been deferred for the present season, 
as the necessary plant was not at site in sufficient time. At both 
Assuan and Assiut work is being carried out by night as well as 
by day. Some 14,000 men in all are employed on the two works. 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in column, must » ee ee + he 
envelope legibly directed by the writer to himself, and 
that answers received by us may be forwarded to their destination. onene 
netias can be taba of communications which do not comply with these 


*,* All letters oun lg lr Exacivegr, or 
estions, should the na address of the writer, 
iesah, See as © great af goal fall No notice 
of anonymous communications. 
A>" candid exsteedenl Attilio eraeite oe -ecaiahiaitie we must, 
“therefore, request correspondents to keep copies. 


qu 
mat nacary or 
whatever can 


REPLIES. 


W.—You cannot get a better book for your purpose than Hutton’s 
“Steam Boiler Construction,” publis by Crosby Lockwood and 
Son, third edition, 1898. 

J. K. M.—You have entirely missed the point of the argument, and your 
letter makes assertions wnich we have in no way controverted. But 
it is none the less a fact that the sudden birth of an era of universal 
peace and disarmament would convulse the trade and manufactures of 
the world, and the immediate result would be a calamity rather than 
ab ing would come, no doubt, in good time ; and we 
have said nothing to the contrary. 

H. J. C.—The first qualification is a competent knowledge of fnais, 
which may readily be acquired at technical night pom ae 
any ition, however, a special ed is v. mee to be 
worth anything in a shipyard, a man must have had some training in 
the principles of naval architecture. The same truth holds good of 
marine engine work. The proper course is to serve a regular appren 
ticeship in a ty establishment. Failing this, much may be done by 
training at, say, Glasgow University. 

J. B.—If a person sell an article with ‘‘any word or words expressing 
or implying that a patent has been obtained for the article, stamped, 
engraved, or impressed on, or otherwise applied to, the article,” he is 
liable to a fine not exceeding £5 on summary conviction, that is, by a 
magistrate (Patents, &c , Act, 1883, sec. 105). The use of the words to 
which you refer on a circular raises a question of some difficulty, but 
we can conceive a use by such a circular which might bring it within 
the words of the section. There is a penalty of £20 for unauthorised 
use of the Royal Arms in a manner calculated to lead persons to believe 
that the user is carrying on his trade under the authority of the Queen 
or a Government department (sec. 106). But this scarcely seems to be 
your case, 








INQUIRIES. 


SODA-PROOF CEMENT. 

Siz,—I shall be much obliged if any of your readers can tell me of a 
cement which will resist the action of soda, and which is suitable for 
employing for making the joints in iron pipes which are used for con- 
veying solution, consisting of carbonate of soda dissolved in water. 

London, June 9th. B. 





ENGINEERS AND PROMOTERS. 

Srr,—Will any reader say, from his own experience, in the case of a 
railway, what are the relations in the eye of the law between the pro- 
— and the engineer, where no special bargain is made about the 

Ln, ape to the latter? Am I right in supposing that the engineer, 
ae e can show some special reason why the work which it has been 
necessary for him to do is more than ordinarily arduous, can only claim 
5 per cent. upon the contract price, or, in other words, the outlay for 
construction ? 


London, W.C., June 7th. ENQUIRER. 








MEETING NEXT WEEK. 


Royat Merroro.ocicaL Socrety.—Wednesday, June 21st, at 4.30 p.m., 
in the rooms of the Society, 70, Victoria-street, Westminster, 8.W. 
Papers, ‘‘ Heavy Falls of Rain Recorded at the Observatories connected 
with the Meteorological-office, 1871-1898," by Mr. Robert H. Scott, D.Sc., 
F.R.S.; “‘ Average Height of the Barometer in London,” by Mr. R. C: 
Mossman, F.R.S.E., F.R. Met. Soc.; ‘A New Self-recording Anemo- 
scope,” by Mr. Joseph Baxendell, F.R. Met. Soc. 








DEATH. 


On June 9th, at Bettws y-Coed, Grorce Wittiam Marne HELLyer, 
C.E., M.LC E., only son of the late William Varlo Hellyer, barrister, of 
Lincoln’s- -inn, and 1, Coleshill-street, Eaton-square, aged seventy- -three. 
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THE DIAMETER OF LOCOMOTIVE DRIVING WHEELS. 


Tue proper diameter of the driving wheels of locomo- 
tive engines bids fair to become a burning question. 
Neither in this country, America, nor France does there 
seem to be any agreement among engineers or railway 
men; and this diversity of opinion is not peculiar to the 
multitude, for even indyviduel locomotive superintendents 
appear to be unable to make up their minds as to what 
is the best diameter to adopt for any particular traffic. 
Nor is this matter for wonder. In the first place, the 
locomotive has wonderful powers of adapting itself to 
various conditions of traffic, and, in the second place, 
many things that have nothing to do with traffic, or very 
little, influence design. But in spite of the existence of 
a controversy, it is easy to see that the general drift of 
opinion is in favour of a reduction of diameter; and we 
have no doubt that such a reduction is desirable. 

In days gone by locomotive engineers were afraid to 
use small wheels for high speeds. Nor were these fears 
unjustified. We often hear it said that the piston speed 
of such and such an engineisexcessive. In point of fact, 
however, high piston speed is not in itself an evil, but 
rapid reciprocation is. An Irishman who was asked, 
“Tf it was the fall that hurt him ?”’ very properly replied 
that the fall did not hurt him at all; “ it was the stopping 
so quick that left him in the hospital.” In just the same 
way it is the quick stopping of the piston that does the 
mischief; and much trouble used to be experienced in 
keeping pistons tight on the rods, crossheads securely 
keyed, &c., there was besides much violent 
oscillation io to want of balance. These things 
and others of the same kind induced Gooch on 
the Great Western, Crampton on the London and 
Birmingham, and Stirling on the Great Northern, 
to use 8ft. wheels. It may be taken for granted that 
no more engines will be built with 8ft. wheels. Wheels 
of 7ft. 6in. will be the maximum; and we shalf not be in 
the least surprised if we find a "6ft. wheel almost uni- 
versally used in the near future for all kinds of passenger 
traffic. Two improvements in construction have 
rendered this possible. The first is the use of better 
materials, by which pistons, kc., may be reduced in 
weight without the chance of working loose, as, for 





example, when the piston is forged in one with the rod. 
And, secondly, a far better method of balancing and 
springing than Gooch and Crampton knew of. The 
movement in favour of small drivers began in the United 
States. No doubt the principle has been pushed rather 
too far there, but it is instructive to note that very high 
speeds have been regularly maintained with engines not 
only with wheels as small as 5ft. 6in. in diameter, but six- 
coupled as well. So much is to be said in favour of the 
small wheel, that if is in no way remarkable that its 
use should be strongly advocated by many American 
engineers. 

The standard passenger engine of Great Britain 
promises to be one with cylinders 19in. diameter by 26in. 
stroke. The changes may be rung on these dimensions 
within moderate limits. Thus, we may have 19}in. cylin- 
ders, or even 20in. by 24in., and so on ; but 19in. by 26in. 
takes the same place that was for many years occupied 
by 17in. by 24in., and then by 18in. by 24in. The relative 
powers of locomotives have sometimes been calculated 
in terms of cubic feet of piston displacement per revolu- 
tion. A far better plan is to give it in displacement per 
mile. Taking the dimensions given above, that is to say, 
19in. by 26in., and discarding fractions as superfiuities, 
we find. that this displacement for one cylinder per mile 
is, in cubic feet, for an S8ft. wheel, 1789; for a 
7ft. 6in. wheel, 1909; for a 7ft. wheel, 2025; for 
a 6ft. 6in. wheel, 2202; fora 6ft. wheel, 2385; and for 
a 5ft. 6in. wheel, 2507. Taking it for ted that the 
boiler can supply sufficient steam, we have here at a 
glance the comparative powers of various engines which 
may differ very little in any respect save the size of the 
driving wheels. One feature of paramount importance 
is the great promptness of starting peculiar to the smaller 
wheel. The tractive effort varies, of course, directly as 
the diameters of the wheels; and not only is this the case, 
but the greater effort moves at a higher velocity, and so 
the horse-power exerted in starting a train may be much 
greater with a small than with a large wheel. Subse- 
quently, when speed has been attained, it is possible to link 
ves shorter with a small driver than alarge one, other things 

ing equal, because it is obvious that for a certain speed 
d load the average cylinder pressure must increase in 
the direct ratio of the sizes of the driving wheels. Thus, 
while the locomotive with 8ft. wheels uses only 3578 
cubic feet of steam per mile, the engine with a 6ft. 6in. 
uses 4540 cubic feet. But the average pressure in the 
latter will be smaller than in the former in the inverse 
ratio of the cubic spaces swept out by the respective 
pistons, which, of course, means that the engine with 
small wheels can use its steam more expansively than 
the engine with large wheels, and therefore, probably, if 
not certainly, with more economy. On the other hand, 
it should not be forgotten that the small wheel must be 
coupled to prevent slipping ; but we know that a large 
wheel possesses sufficient adhesion, because, owing to the 
reduced comparative leverage of the crank, the steam is 
unable to make the wheel slip. Nor is this all. There is 
good reason to believe that a large wheel has a better hold 
of the rail than the small one, and a very little difference 
in the area of contact ought to exert a considerable 
influence. We can see on the newer roads with very 
heavy rails and excellent ballast the surface of contact 
shining like a silver tape, about half an inch wide, on the 
rail table; and what takes place between the wheel and 
the rail throughout this area will no doubt be one day 
made the subject of microscopic investigation, when 
some interesting things about the flow of solids, the slid- 
ing of cleavage surfaces, and the behaviour of well sup- 
ported areas submitted to intense pressure, will be learned. 
The large wheel is heavier than the small wheel in a 
ratio somewhere between the diameter and the square of 
the diameter, and this represents an inelastic weight. 
When we bear in mind that a pair of 7ft. wheels with 
their crank axle weigh about 4 tons, it will be readily 
understood how important it is that dead weight baile 
be kept down. Into these matters, however, we shall 
not now wander. The coupling of wheels is not a serious 
evil; and certainly cannot be urged as a sufficient reason 
in any way for refusing to use small drivers. 

Probably the paramount advantage gained by keeping 
down the size of the driving wheels is the facility which this 
bestows for augmenting boiler power. Not only can we 
use a greater diameter Sot barrel than is possible with a 
big wheel, but we can also use a larger grate, a point of 
the most vital importance. It is, indeed, practically im- 
possible to have a grate too large. Its width is limited to 
about 3ft. 3in., and area can only be had by augmenting 
length. Grates quite 10ft. long are now in use in America. 
By keeping down the diameter of driving wheels to about 
6ft., we can with ease get an engine carried in front on a 
four-wheeled bogie, four coupled wheels in front of the 
fire-box, and a pair of trailing wheels under the foot- 
plate. Such an engine would be almost impossible with 
8ft. wheels. The more fully we consider the problem 
the more certain does it appear that the use of large 
single drivers must be confined to engines intended to 
work light fast trains. How elegant in appearance and 
excellent in performance such locomotives may be, the 
Waverley type on the London and North-Western Rail- 
way has fully demonstrated. In the future, heavy ex- 
press trains will be taken by huge engines, such as the 
Iron Duke, whose performance on Thursday last is 
recorded in another page, and the duties of the lighter 
engines will consist in working the various sections into 
which the train will be broken up at junctions, such as 
Crewe or Chester, to their ultimate destinations. 


CHINESE IRON TRADE DEVELOPMENT. 


THE annual returns of the Chinese Imperial Maritime 
Customs always possess features of interest to the United 
Kingdom. The country is taking its own time over that 
process of “ ee which the quidnuncs and others 
assure us has begun at last. Personally, we have doubts on 
the matter. In spite of ‘“‘ young China,” the forces telling 
against any drastic reform are very powerful ; and there 
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is no escaping the conviction that the conservatism and 
apathy of the uncounted millions of the population at 
large are elements which favour the retrograde party 
rather than the progressive. Moreover, it does not 
appear to be in our power, short of a conflict with a rival 
nation which our Government has never betrayed a 
willingness to meet, to coerce the Tsung-li-Yamen against 
its own inclinations into the adoption of measures of 
political and commercial expediency for the good of itself 
and of. the nation. The thousand-and-one self-consti- 
tuted authorities, who have been airing crude views 
on the Chinese problem with all the cocksureness that 
could only accompany a dense ignorance of the people 
and their characteristics, are treating us just now to a 
little welcome silence, having their eyes turned to another 
part of the world where British prestige is at stake; and 
being in despair, apparently, of ever knocking sound 
reason and common sense into a Celestial skull. The 
plain truth is that the awakening is hanging fire; that 
the parties in control do not desire such a development, 
and are still pitting the various rivals for their favours 
against one another, knowing, with an astuteness quite 
Chinese, that this is the best way to stave off what will 
be for them the evil day. For as complete a reversal of 
national ideals and national sentiment in the case of 
China, as was manifested by Japan about twenty years 
ago, we have ceased to hope ; the character of the Chinese 
makes such a thing almost impossible. At the same 
time. the nation is making some little movement, if only 
a very slow one, in the direction of progress, and this 
in spite of the Central Government. A slow advance, 
if it be only maintained, will serve the purposes of Euro- 
pean traders well enough, and will unquestionably not be 
a bad thing for China itself. For though we have given 
up our bright expectations of an unlimited increase of 
trade to follow upon the opening up of the country, it is 
yet certain that the frank breaking down of the barriers 
of exclusiveness, which have for the most part kept 
foreigners out hitherto, would lead to a very large acces- 
sion of business for European manufacturers. Not 
straight off, perhaps, because, owing to the lack of ready 
communication between the intericr and the coast, the 
country’s resources have in large measure to be de- 
veloped. The people are poor, and their purchasing 
capacity per head is consequently small. The provision 
of railways and the improvement of river and canal com- 
munication would do much to remedy this, and it is 
gratifying to note that, in spite of international jealousies, 
something big is to be done at last in the former of these 
directions. It is also satisfactory to see that, even 
under the existing conditions, and in the face of the 
Likin exactions, intercourse with the interior is 
growing steadily, which affords consolation for the fact 
that the growth is slow. 

The value of the total trade brought within the pur- 
view of the Maritime Customs amounted last year to 
370 million Haikwan taels, which is the largest sum ever 
reached. Of this aggregate nearly 234 million taels 
represent the share of Great Britain and its colonies, 
which means that we enjoy about 60 per cent. of the 
whole trade of the country estimated on the basis of 
the tael. Last year’s imports show an excess of 
50,540,000 taels over exports, and the writer of the report 
before us points out that this feature has marked the 
annual returns since 1886 ; the total excess of imports 
being 4387 million taels, or an annual average of about 
34 million taels. An excess of imports is not a good 
thing, but the inference that China is being denuded 
of silver to pay for the trade balance against 
her is erroneous. Mr. Taylor explains that the 
figures given represent the value of goods on the 
Chinese market ; that is to say, in the case of imports, 
the value after they have paid duty to the Government, 
and a profit to the Chinese buyer, and in the case of 
exports, the value on the market before they have been 
sold to the foreign buyer and paid export duty. At the 
foot of the report are given the figures for 1898, reduced 
to the value of imports at the moment of landing, and 
the value of exports at the moment of shipment; that 
is, at the moment when a balance may be fairly struck. 
Treated in this way, we get instead of an excess of im- 
ports amounting to 50,540,000 taels, an excess of only 
7,321,000 taels. Including also the value of sales 
exported—gold in China being simply a commodity— 
amounting to 7,703,840 taels, and of the tea sent to 
Siberia and Russia by way of the Han River, value 
1,372,100 taels, we have an actual excess of exports. 
This does not cover all, for it must not be forgotten 
that the trade coming under the cognisance of the 
Customs does not include the inland traffic with 
Mongolia and Tibet, and the junk traffic with 
Corea and the South. We consider it advisable to 
dwell upon this matter in order to correct a false 
impression, and in order to show that the Customs 
totals do not cover the whole of China’s foreign trade. 
Such as it is, the British Empire has the lion’s share. 
The proportion of British shipping in the carrying trade 
is also overwhelmingly great. Out of 34,233,000 tons 
entered at and cleared from the treaty ports in the twelve 
months, 21,265,000 tons were British. Chinese vessels 
represented 8,187,000 tons; so that out of a little more 
than twenty-six million tons of foreign shipping the English 
flag accounted for all but four and three-quarter million 
tons. It is probable, if our manufacturers would but 
embrace to the full all the advantages offered to them, 
that we should show to even better purpose than we 
actually do. At any rate, we notice that our Consul at 
Ichang, in his annual report, which was published by the 
Foreign-office a few days ago, complains that British 
manufacturers still continue to waste their money on the 
postage of bulky price lists entirely in English, which 
gravitate towards the waste-paper basket. But even that 
gentleman observes with something akin to satisfac- 
tion that ‘in several directions they are turning 
their attention to possible new openings ;’ and when an 
English Consul allows this much, we are entitled to 
assume that our manufacturers are taking such steps 





as lie in their power to consolidate and extend their 
already considerable interests in China. They would do 
more, we have no doubt, if only they were satisfied that 
the professions of security for trading in the interior were 
really to be relied upon; and they would spread them- 
selves over the leading internal centres of trade with 
more zeal and expedition ifthey were only assured that 
~~. would not be hounded out and stoned for “ foreign 
evils.” 

Our machinery trade with China is as yet inconsiderable. 
Manufacture of any sort by power remains in large 
measure to be developed ; and the development cannot be 
expected to assume very striking proportions until the 
people overcome their prejudices against foreign innova- 
tions, which they fear—on the principle of omne ignotum 
pro magnifico—because they donot realise their full signi- 
ficance and their true inwardness. Buta really encourag- 
ing sign is the spread of power mills for the spinning and 
weaving of cotton, and the importation of machinery 
for these purposes. Cotton yarns and piece goods con- 
stitute the principal item of import into China, and it 
seems to us to be significant of much that in the last 
year or two a number of mills for the production of these 
commodities should have been built in Shanghai and at 
several places in the interior not by foreign, but by 
Chinese capital, and with Chinese initiative. In the three 
years 1896-1898 inclusive, this class of machinery to the 
value of £470,000 was exported from the United Kingdom to 
China; and for this year to May the total is £75,899, thus 
proving that there is as yet no cessation in the provision 
of new mills for the meeting of native requirements. 
And, as a fact, there is no valid reason why shipments 
should fall off. The mills already constructed have met 
with almost phenomenal success during the short time 
they have been at work. They are well situated to tap 
the native demand for textiles; their productions 
are said to be of better quality than the low grade com- 
modities which have down to this time been derived from 
Bombay, and, in a much smaller degree, from Osaka; 
and advices state that they are utterly unable to cope 
with the demand. The experience of mill construction 
affords a good augury, to our minds, for the receptivity 
of the Chinese mind to the value of power manufacture ; 
and though it is no doubt somewhat distant, the time 
will come when other branches of industrial production 
will be adopted with as much success as that of yarns 
and cloth, and when the vast mineral resources of 
Shansi and other provinces with enormously rich deposits 
of ae coal, and other minerals, will be tapped and 
utilised. 
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LONDON IMPROVEMENTS. 


WuateVvER fault posterity may find with the various actions 
of the London County Council, it will not be able to do other 
than commend its endeavours to improve our metropolis in 
the way of widening the streets, mak'ng new roads, &c. A 
large number of schemes is at the present time in a more or 
less forward state. The Council's bill before Parliament this 
sessicn provides among other things for the construction of 
an cntirely new road from the Strand up to Holborn. With 
this we propose dealing more fully in an early issue, so for 
the present we will do no more than just refer to it. We 
now learn that the Improvements Committee has other and 
equally ambitious schemes on hand, for which it recommends 
that powers should be sought from Parliament next session. 
One of these improvements is the much-discussed extension 
of the Thames Embankment between the Houses of Parlia- 
ment and Lambeth Bridge. This is by no means the first 
time that this project has been brought forward ; but all pre- 
vious efforts have failed for one reason or another. The 
Council evidently means to succeed this time, for it has 
compelled one new building at all events to be erected away 
back from the existing roadway, so that its front may take 
up a line correctly placed as regards the new road, which 
exists, at present, only on paper. It is proposed to construct 
a new street running from the corner of Old Palace-yard to 
quite near Lambeth Bridge, and to purchase property on 
either side of this road, laying out that part which lies 
between the new road and the river as an extension of the 
Victoria Tower Garden, and arranging the other side of the 
road for offices and residential houses. The estimated cost 
of embanking the river, laying out the garden, widening 
Millbank-street, and other streets, is £530,000. This leaves 
out of the question the improvement of Abingdon-street, 
which the Ccmmittee propose to leave ‘‘to be undertaken by 
the Government,” and suggests a contribution of £100,000 by 
the Lambeth Vestry. This is certainly the most important 
work contemplated by the Committee from one point of 
view, namely, the place where the improvement is to be 
carried out. There is, however, an expensive improvement 
contemplated in Hackney, to wit, the widening of Mare- 
street, to 7Oft. between the North London Railway 
and the Triangle. This is estimated to cost no less 
than £577,100, and of this amount the Hackney Vestry 
is said to be willing to contribute £125,000. It is also 
proposed to widen Goswell-road, between Upper Ashley- 
street and Great Sutton-street, making the widened 
road 60{t. This will cost £209,5C0, and will only be carried 
out by the Council if the Vestries of St. Luke and Clerken- 
well contribute £20,000 between them. Nine Elms-lane is 
to be widened to a maximum of 60ft. at a cost of £136,400, 
Battersea finding £15,000 of this; Camberwell New-road 
comes in for improvement at an expense of £52,000, £5000 
being found by the Vestry ; and there is finally to be a small 
widening of the Kentish Town-road. Not deducting contri- 
butions, the total amount estimated to be spent on these 
last six works—taking no account, that is, of the Strand im- 
provement—is £1,565,000, of which £268,000 will be contri- 
buted by authorities other than the County Council. There 
is, of course, another side to these improvements. It is 
extremely nice to have wide streets, and so on, but what do 
those whose premises must be acquired say, and what do the 
ratepayers say to an increase of over one-third of a penny in 
the pound ? 


TEXTILE MACHINERY EXPORTS. 


It is interesting to note that our exports of textile 
machinery now show a complete yeoryiew | from the slight 
set-back occasioned by the engineers’ strike. The value of 
this item of our engineering exports is not generally realised. 
As a fact, it is an easy first on the basis of values among all 





a 
the branches of machinery and millwork sent abroad ny 
excluding steam engines; and the industry is one upon wh . 
prosperity a large number of men in Lancashire, Yorkshin 
and elsewhere, are dependent. As a fact, this branch depend 
more largely upon foreign orders than any other which mj ht 
be named. Mill construction in our own country has rh 
carried so far, and our capacity has become so great that 
there is no room for any further rapid expansion ; and if pr 
machine shops are to be kept employed, they must fing / 
market outside the United Kingdom, whereas in perhaps 4 
majority of other departments the home demand is of prime 
importance, And, to do the textile machinists justice, the 
have contrived to make very appreciable’ progress in this task 
of supplying other nations with the appliances that are to be 
used to render superfluous the importation into their several 
markets of English cottons, woollens, linens, and so forth 
English textile machinery is, indeed, in demand in all coun, 
tries where manufacture is, or is prepared to be carried on. 
and although the French and Germans contrive to secure PA 
stray order for some speciality; and although one or two 
American houses have begun to strike out—one of them the 
other day secured the order for the complete equipment of q 
new mill in China—it remains that we are, in a wide sense 
the world’s providers of this class of commodity, and, as 
we have hinted, that the volume of our exports keeps 
stead pace, apart from the strike, which was an exe, p- 
tional circumstance, and does not vitiate the argument 
with the increasing production of textiles throughout the 
world. For 1893, when the Board of Trade in the exercise 
of its doubtfully wise discretion first saw fit to give text'ly 
machinery a place to itself in the monthly returns, the value 
was £5,255,877; for the next year, £5,478,816; for 1995, 
£6,151,503 ; for 1896, £6,745,720; for 1897, £5,702,183; and 
for 1898, £6,701,876. The repressive influence of the strike 
may be observed in the last two figures. It is notorious that 
the falling off in these two years was not referrable to any 
lack of orders, for the shops of Oldham, Bolton, Manchester 
Accrington, Leeds, and elsewhere, were, and are still, booked 
up months ahead, and are only just now succeeding in work. 
ing off the arrears accumulated perforce when the men pre. 
ferred to remain idle. The recovery is shown in the returns 
for the current year to May, the exports for the five months 
amounting to £2,805,291, which compares with £2,424 897 
for the same period of last year, and £2,725,621 for 1897, It 
seems probable that the total for the whole twelve months 
will reach around £7,000,000, or, at least, one third of the 
aggregate for all machinery and millwork, steam engines, and 
others. In Europe our best outlets for this variety of 
machinery are Russia, Germany, and France, with all three 
of which we are improving our position. In the cotton 
industry of Bombay, and the jute industry of Calcutta, too, 
large quantities are employed annually ; and Japan has ber 
a gocd customer, though the financial depression in that 
country has of late retarded the development of the mills of 
Osaka. The United States again, in spite of the high tariff, 
and the strides of its own machinists, continues to buy, if 
not so liberally as was formerly the case, at least in respcct- 
able quantities; and other countries up and down— China, 
South America, &c.—-help to swell the total appreciably. 


THE FIRE AT ELSWICK. 

Earty on Sunday morning a serious fire broke out on 
the works of Sir William Armstrong, Whitworth, and Co., at 
Newcastle. The cause of the outbreak is still a mystery, as 
the whole place was practically idle—no shift working on 
Saturday night. The amount of damage is roughly esti- 
mated by Sir Andrew Noble at £160,0CO to £150,000. One 
old shop and two of comparatively recent construction 
have been destroyed, and a great quantity of machinery as 
well as of guns and other material of war has been entirely 
or partially damaged. The shops destroyed are Nos. 6, 7, and 
The two first-named shops fronted the river. Each one 
was 900ft. long by 100ft. broad, and was built not more than 
ten years ago. No.6, at the west end of which the fire first 
made its appearance, was entirely devoted to the construction 
of guns and to the fitting up of breeches, which was con- 
ducted in a gallery. Many large and valuable machines, 
several of which were quite new, were in use there. In No.7 
shop, in which there were also galleries, the construction of 
large gun mountings was the principal work. It also con- 
tained a good quantity of machine tools. No. 33 shop 
was of much earlier date. It must have been about 
twenty years old. It is situated on the higher level 
than the other two, with which it is connected by a long 
flight of steps and a gallery built out on the side of the 
embankment. In it there were also galleries, and as it was 
entirely used for the manufacture of cartridge cases and projec- 
tiles, the number of tools init was very large. These three shops 
were completely gutted, and though many of the guns and 
all or most of the projectiles will not have suffered seriously, 
there can be little doubt that the destruction to machinery 
by the falls of the galleries will be found to be very consider- 
able. It is very probable that had the fire broken out at 
any other time, or even a few hours later, it would have 
been rapidly arrested. As it is, it appears to have rapidly 
seized the wood, which entered largely into the construction 
of these buildings, although they were of iron framework, 
and doubtless the creosote preservative with which much of 
it was saturated assisted in the spread of the flames. The 
accident will throw a large number of men, perhaps 2000 to 
3000, out of work, and is the more regrettable at a time when 

the amount of work in hand was very considerable. 


ELECTRIC UV, SHAFT TRANSMISSION. 

Tue animated discussions on the use of electricity for 
driving machine tools and cranes which followed the paper 
read before the Engineering Conference revived the perennial 
problem of electric versus mechanical and hydraulic trans- 
mission. It has been frequently said of hydraulic engineers 
that they see nothing but the defects in other methods of 
transmission of power, and nothing but the virtues of the 
hydraulic system. Our experience goes to show that once 
man gets bitten by the hydraulic mania there is nothing from 
Big Ben to an express locomotive that he would not drive by 
water power. The lively attack cn Mr. Pitt’s paper which 
Mr. Frederick Walker delivered was a case in point, and the 
more sober marshalling of facts and figures which Mr. 
Ellington brought forward point the same way. The defects 
of hydraulic machinery—the inelasticity cf the system, the 
fear of frost, and the cost of instalment—they wisely over- 
looked, whilst they seemed to cultivate a useful oblivion to 
the fact that electricity is rapidly advancing into the very 
field which has most of all been their own—docking 
appliances. On the-other hand, the electrical engineer 15 
nearly as bad, Mr. Pitt could indeed afford to smile at Mr. 
Walker’s attack, because wherever the superiority may lie, 
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he tide is at present in favour of electricity ; but the use of 
ON tie fi too, not without itsdrawbacks. Quite recently 
have heard of a case where a large manufacturer, at 
om making extensions to his works, went carefully into 
hequestion of electric versus mechanical power transmission, 
; d found that when all was summed up he could not make 
« nny of difference between them. There is a well-known 
toolmaker, & staunch believer in the pulley and belt, who 
aintains that electrical transmission in workshops is only 
. rior to mechanical transmission when the millwrighting 
Ode There is, we imagine, a good deal to be said from 
tbat point of view ; but there is no method which is best for 
all conditions, and comparisons are therefore apt to be mis- 
leading. But for the driving of machine tools electricity has, 
under certain easily-specified conditions, a considerable 
advantage, and the spread of its use cannot be doubted for a 


moment. 
THE YORKSHIRE COAL TRADE. 


CoatowNERS are having their turn now, and that with 
some degree of emphasis, If other coalfields can show as 
firm a position as the great Yorkshire coalfield, then the 
whole coal trade of the country must be in a position 
approaching the high-level water-mark of 1872. Take, for 
example, the results brought out by the return for May of 
the Hull Chamber of Commerce and Shipping. Twelve 
months ago the normal production of the country was 
diminished by the paralysis of business in South Wales 
through the strike of 100,000 miners. That, of course, 
caused the demand on other coalfields to increase by leaps 
and bounds, and advanced prices, particularly for the export 
trade, followed suit. Foreign customers, when they cannot 
get their coal from the district they have been accustomed 
toget it from, simply turn and get it where they can. In 
this way every ton which could be obtained from Yorkshire 
was taken, the export trade for Hull thus expanding to an 
abnormal extent. After the Welsh paralysis there came the 
Belgian stoppage. Now all these conditions are at an end. 
The Welsh miners are back at work, so are the Belgian 
miners; While the German coalowners are showing the 
utmost diligence in putting a maximum output on the 
market. Yet what do we see to-day? The business done by 
the Yorkshire collieries was larger in May this year than 
even in May of last year, when there were exceptional 
circumstances compelling congestion in the Yorkshire coal- 
field. There were sent to the great Yorkshire port last 
month from 110 collieries a total weight of 327,136 tons of 
coal, as compared with 324,494 tons in May, 1898. For 
the five months of the present year 1,453,553 tons have 
been delivered to Hull, as compared with 1,149,792 tons 
in the corresponding completed period of last year. 
Although there was a slight falling-off in the export 
to foreign countries last month as compared with May of 
1998, the business done during the five months showed a 
large increase, namely, 553,056 tons, as compared with 
450,319 tons. The sudden briskness in the export trade, and 
simultaneous improvement in the coastwise and home 
business, with a rise in values from railway and other large 
consumers, is in the natural operation of supply and demand. 
The coalowners, after being long in the valley of depression, 
are now reaching the hill-top of prosperity. Our hope is 
that they will not take too great advantage of their position, 
and, by insisting upon a bigger price than the companies can 
afford to pay, bring about the inevitable reaction. An 
advance of 2s. or 2s. 8d. a ton makes an enormous difference 
to the railway companies. To many it would make all the 
difference between a dividend and no dividend, unless they 
can find their compensation in increased rates for carrying 
the coal, and thus recoup themselves from the coalowners 
and the consumer for the extra expense imposed upon them. 








BOOKS RECEIVED. 


The Art of Advertising: Its Theory and Practice fully described, 
By William Stead, jun. With 37 illustrations, London: T. B. 
Browne, Limited, Price 3s, 6d. 

A Treatise on Mine Surveying. By Bennett H. Brough. Seventh 
edition, revised, With numerous diagrams, London: Chas, 
iriffin and Co., Limited, 1899, Price 7s, 6d. 

Duncan's Manual of Tramways, Omnibuses, and Electrue Rail- 
ways; Containing Abstracts of Accounts, Directory of Directors, 
Officials, dc, 1899. London: T. J. Whiting and Sons, Limited. 
Price 3s, 6d. 

Japan in Transition: A COcmparative Study of the Progress, 
Policy, and Methods of the Japanese since their War with China. 
By J, Stafford Ransome. With four special maps by the author. 
sp Restrottens. London: Harper and Brothers. 1899, Price 


Report on the Present State of the Navigation of the River Mersey 
(1898) to the Right Honourable the Commissioners for the Conser- 
cancy of the River Mersey. By Vice-Admiral Sir G. S. Nares, 
=” F.R.8, London: Printed by Phipps and Connor, Limited. 


Lecons sur I Electricité Professées a UInstitut Electro-technique 
Montefiore Annexé a UUniversité de Liege. Par Eric Gerrard. 
Tome Premier, Théorie de l’Electricité et du Magnétisme ; Elec- 
trométrie Théorie et Construction des Générateurs et des Trans- 
formateurs Electriques. Avec 388 figures dans le texte. Sixidme 
edition. Paris: Gauthier-Villars et Fils. 1899, Price 12 f. 

Coal Statistics: A Manual giving complete Directories of all Coal 
Mines in the United States, together with Statistics of Production, 
Distribution, and other matter relating to the Coal Trade in general. 
Sixth annual edition, Compiled from the latest information and 
statistics obtained from official sources, Philadelphia, 1899, Pub- 
lished annually by Alder and Ruley. Price 50 cents, 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineers: C. A, Moore, 
to be staff engineer ; W. F. Turner, to be staff engineer ; K. W. 
Green, to be staff engineer; F. H. Dart, to be staff engineer. 
Engineers: W, W. Lawrence, to be chief engineer; W. W. Pearce, 
to Vivid, for Lynx; W. Toop, to Vivid, for Opossum; J. B. 
Huddy, to the Vivid ante pag ig ; H. Coopper, to the Duke 
of Wellington, for the Chamois ; P. D, Martell, to the Victory, for 
the Fawn, Assistant engineer: A. D. Larg, to the Renown, 

bationary assistant engineer: C. H. Jolinson, to the Repulse. 


THE MANCHESTER STEAM UsERS’ ASSOCIATION.—We have just 
received a copy of the Annual Memorandum of Chief Engineer 
Mr, C. E, Stromeyer, which deals with matters of general and 
technical interest, such as the moral responsibility resting on 
i of steam boilers, even after they have insured them ; the 

st type of boiler for any particular service ; some experiences 
88 regards causes of boiler explosion, more particularly the influence 
in this respect of last year’s dry weather ; and an exhaustive 
analysis of over 200 furnace collapses and experiments, including 
the German Admiralty experiment which have not been pre- 
a, published here. We shall have something more to say 
‘bout this interesting pamphlet in another impression, 


THE INSTITUTION OF MINING ENGINEERS. 


LONDON MEETING, 1899, 

Tux sitting of the thirtieth general meeting of the 
Institution of Mining Engineers was jenmal in the 
rooms of the Geological Society, Burlington House, on 
Friday, May 26th, at 1030, when Mr. Osman replied 
in full to the criticisms and remarks on his papers on 
“‘ Safety Explosives,” of which he is an ardent advocate. 
He was followed by Mr. Douglas S. 8. Steuart, who, 
in a paper “The Zoutpansberg Goldfields of the 
Transvaal,” set forth the results of a short sojourn in the 
country which enabled him to trace various gold-bearing 
reefs. Some remarkably rich specimens of gold quartz 
were exhibited. 

The next paper, relating to ‘“‘A New Process of Season- 
ing and Preserving Timber and other Fibrous Sub- 
stances,’ was by Mr. H. Baillie-Weaver. The timber is 
submitted in a tank to the simultaneous action of pre- 
servative chemical substances and an electric current. 
The process was described and the apparatus illustrated in 
Tue EnoinekR of February 3rd. The works of Messrs. 
Johnson and Phillips, where the process is in operation, 
were subsequently visited, and the treatment and treated 
material inspected. 

Banp Ropes For TRANSMISSION OF PowER IN MINES. 
‘“The Use of Slow-moving Band Ropes for the Trans- 
mission of Power Underground,” by Mr. Harry Rhodes, 
next came under consideration. The author is of opinion 
that out of the five means now principally employed for 
the purpose of the transmission of power underground, 
namely, steam, compressed air, electricity, fast-run- 
ning ropes, and slow-running ropes, the first two are ex- 
pensive to install and to maintain, and of low efficiency ; 
the third, although not so costly to install and of high 
efficiency, is not free from danger and requires much 
supervision ; therefore, he regards engines on the surface 
transmitting power through a strap rope as the simplest 
and most economical system. And of these fast-run- 
ning strap ropes, unless transmitting power for main and 
tail rope haulage, necessitate extra underground gearing 
with all its disadvantages; there is also danger of serious 
damage from the breaking of the rope in the shaft, more- 
over the ropes wear rapidly. The author therefore 
confines his attention to slow-running belt ropes, with 
the whole gearing on the surface and easily accessible for 
repairs and renewals. They are comparatively cheap to 
install and to maintain, and if properly cased a break in 
the shaft does little damage. The parts to be considered 
are—engines, spur gearing, driving pulleys, guide 
pulleys at the surface and at the pit bottom, clutch gear 
for transmission of power to haulage, straining gear and 
ropes. And the author discussed and illustrated various 
alternative practices as regards these details. He prefers 
engines with two cylinders to ensure uniformity of 
motion ; they should be of the most approved type, the 
gearing should be about 9 to 1, which, with a 7ft. driving 
pulley would give a speed of 3} miles per hour ; it should 
for the sake of convenience effected in two stages. 
The driving wheel and spur wheel may be advantageously 
bolted together, the shaft then becomes a simple carrier, 
and need not be weakened by deep key beds. Taper 
throat pulleys are preferred, they shculd be made in 
halves with loose wearing segments of cast steel bolted 
in; other forms of pulley advocated by some are duly 
referred to and illustrated. The size and arrangement of 
the guide pulleys at the top and bottom of the shaft 
depends on the amount of room, kc., available. They 
should be as large as the driving wheel to give efficient 
results, and they are best placed one above the other, 
otherwise they should be side by side, at least two feet 
apart ; where, however, circumstances require both to be 
closer together and on one shaft, the shaft should be 
mounted on ordinary pedestals, the full rope pulley 
keyed on to it, the empty pulley being bushed with brass 
and secured to it by a collar. The common practice of 
bushing the pulleys with brass and running them loose 
on a shaft carried in cast iron bushes, results in the more 
rapid wearing away of the shaft where the full rope pulley 
works. In the mine the usual practice is to keep the 
band rope running constantly, and to have various branch 
pulleys for transmitting power in the required direction, 
which can be put in and out of gear by clutches. Jaw 
clutches do for regular work, such as driving a pump; 
cone clutches are altogether unsatisfactory, and for 
irregular work, like haulage, friction clutches are used, so 
as to avoid the jerks and strains incident to sudden 
starting and stopping that are so harmful to the ropes, 
the usual ring type being recommended. With such a 
clutch a pulley 6ft. in diameter, fitted with a friction path 
about 5ft. by 7in., will transmit 50-horse power with ropes 
moving two miles an hour. At Aldwarke Main Colliery 
one of these clutches 2ft. in diameter, with a driving 
wheel 44ft. in diameter, is hauling 30 tons per hour up 
an incline averaging 1 in 4 and 2250ft. long. The ropes 
should have wire cores, and should be taken down the 
shaft in pitch pine boxes strongly bolted to stays in the 
shaft and put in truly vertically from a centre line ; for 
when carefully fixed they wear for an almost unlimited 
period. In Aldwarke Main Colliery endless ropes 1}in. 
in diameter are taken down a shaft 1260ft. deep in boxes 
2kin. square inside; these boxes were put in in 1889, 
have not been repaired since, and recently were found on 
examination to be coated inside with grease and coal dust, 
leaving only a cylindrical path of lin. in diameter for 
the ropes to travel in. The author gives an example of 
an efficient steam engine and spur gearing; the engine is 
of the locomotive type with slot cranks set at right 
angles, &c. The end of the crank shaft overhangs the 
bed at each side, with a fly-wheel 6ft. in diameter, keyed 
on one end, and, on the other, a pinion wheel with 
twenty-seven teeth shrouded on one side. The pinion 
gears into a spur wheel 8ft.in diameter on the second 
motion shaft with 100 teeth. This gearing gives a ratio 
of 8‘708 for the first stage. A pinion on the second 





shaft has twenty teeth, and is very strongly made—in 


halves—and shrouded on both sides up to the pitch-line. 
On the third motion shaft is placed a spur wheel with 
eighty teeth, and a driving pulley 6ft. in diameter on the 
tread. These engines run at 120 strokes per minute. 

An interesting table giving particulars of endless-ro 
installations is included. One example will show the 
character of this information, which relates to ropes 
2100ft. to 9450ft. long, travelling from 14 to 4 miles an 
hour, in mines with shafts from 200ft. to 1800ft. deep, 
dealing with from 70 to 330-horse power, and having 
hauled from 250,000 tons in seven months up to 700,000 
in thirty-six months. Taking the latter as an example, 
the number of steam engine cylinders is two, with dia- 
meter 22in. and stroke 42in., the number of strokes per , 
minute being 53; the steam pressure per square inch 
is 40 lb., the ratio of gearing to 1—not given. The speed 
of rope per hour is 2} miles, the diameter of the drum is 
6ft., the indicated horse-power 240, the depth of shaft 
210ft. Then, as regards the band ropes, the quality is 
the best improved patent steel wire core—Lang’s lay— 
with a diameter of lin., and its length 9450ft.; the time 
it has been in use is thirty-six months, and the total it 
has hauled is 700,000 tons, at a cost per ton of 0°165d. 
The cost of hauling in the cases quoted in the paper 
varies from 0°03d. to 0°410d. per ton; in calculating the 
cost other work done by the transmission system should 
be taken into account. 

The paper was received with approval, and various 
remarks were made concerning the relative advantages 
of a quick-running light rope and a slow-running heavy 
rope, and the need of boxing, and whether timber or iron 
piping was better for the purpose. In many mines box- 
ing is not used at all; in other mines the snapping of a 
quick-running rope has resulted, not alone in the destruc- 
tion of the boxing, but in the general derangement of the 
shaft. However, a paper on quick-running ropes will 
probably be forthcoming, and in the meantime Mr. 
Rhodes held his own in discussion as far as he went, and 
intends to deal with the rest in writing. Incidentally, it 
transpired that winding is being done with endlessrope both 
with and without success. As an example of the former, 
one colliery winds 4000 tons in ten hours by this means. 
The meeting was fairly unanimous in regarding weights 
as better than screws for tightening. 


MECHANICAL VENTILATORS FOR MINEs. 


The secretary, Mr. W. Walton Brown, then read 
extracts from a voluminous report on ‘ Mechanical 
Ventilators,” prepared by a representative committee 
appointed to inquire into this important matter by the 
North of England Institute of Mming and Mechanical 
Engineers and the Midland Institute of Mining, Civil, 
and Mechanical Engineers. The inquiry, as far as it 
goes, has been most searching and exhaustive, and a vast 
number of observations and deductions have been re- 
corded in the report, and are duly tabulated and graphi- 
cally set out in curves. The experiments were solely 
confined to the merits of ventilators, irrespective of the 
character of the ventilation produced in the mine as 
regards satisfying requirements. Care was taken that the 
experiments should be conducted under exactly similar 
conditions by the same engineers at mines where two 
fans of different constructions were erected at the same 
mine. The fans chosen for experiment and their dimen- 
sions are set forth in Table A. They are all centrifugal 
fans, but of two classes—(a) those of small diameter 
running at high angular velocity; (+) those of large dia- 
meter, running at much lower angular velocity. The 


Taspie A,—DIMENSIONS OF VENTILATORS TESTED. 
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chief element considered is the volume of air produced 
by the ventilator in the unit of time, the volume ex- 
hausted being a variable quantity dependent upon the. 
velocity of the fan and the resistance of the mine. The 
normal velocity adopted is 6000ft. per minute, measured 
at the tips of the vanes, and under these conditions the 
comparison of the volumes and water-gauges produced 
by the several fans has been made. But observations 
were made with the fans running both above and below 
this normal velocity. In most cases, too, tests were 
made to ascertain the power absorbed in the engine and 
fan when running at a low speed, and the amount of 
natural ventilation with the fan at rest. The horse- 
power of the engines waz determined from diagrams 
taken with a Richards indicator in the ordinary manner. 
In the report full particulars of each fan and the local 
conditions are given, with a number of illustrations. In 
most cases eleven to twelve experiments were made upon 
each of the ventilators. The programme consisted of 
making five distinct experiments upon each, to deter- 
mine the curve of the volume produced when rotating at 
the normal velocity for each of the varied resistances of 
the mine, or the equivalent orifices :—(a) With return 
air-drift reduced to about 3 square feet ; ()) enlarged to 





6 square feet; (c) under ordinary conditions with three 
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rates of rotation, one being the normal; (d) with sepa- 
ration doors open; (e) with air freely admitted to the 
fan, and in various cases accessory testings were made. 
Natural ventilation is an uncertain factor, aiding if work- 
ing with the fan, offering resistance otherwise ; it need 
not be taken into consideration in experiments, as its 
effects are included in the equivalent orifice. 

In each experiment observations were made of the 
revolutions of the fan and of the engine, the volume of 
the air, the depression, the indicated horse-power, and 
the pressure and temperature of the atmosphere and of 
the air of the mine in the fan drift: Each experiment 
extended over eight minutes. The following is the mode 
of procedure as set forth in the report :— 


The experiments were ali made on days when the collieries were 
not at work, with all machinery at rest, so that all the desired ex- 
periments could be made. Two or three days prior to the dates 
fixed for the experiments were occupied in making the necessary 
er and getting the various appliances into working 
order, 

The observers in the fan-drift were never less than two in num- 
ber, one handling the anemometer and the second observing the 
centre-seconds watch and booking the results, together with a few 
workmen holding lamps, &c. An electric bell was placed close at 
hand, so that all the observations might be made simultaneously ; 
convenient signals being previously arranged for the purpose to 
exchanged prior to and during the experiments, and for their 
stoppage in case of accident. A stroke of the bell was signalled 
to akon at half-minute intervals during the eight minutes’ 
duration of each experiment, The watches at each station were 
relied upon for the time observation at such point. The time of 
starting each experiment was fixed beforehand, and after a warn- 
ing signal had been received and acknowledged, the observations 
began at the agreed time, with half-minute signals until the close 
of the experiment. 

The observers in the fan drift, after placing the anemometer on 
the end of the rod and the thermometer in position, signalled 
‘‘ ready” to the engine-house, and commenced their observations 
at the appointed time, unless stopped by signal. The anemometer 
was held in each of the sixteen rectangles into which the air-drift 
had been divided in succession, and the difference between the 
observed readings of the anemometer at the beginning and at the 
end of the experiments were recorded. Observations of the wet 
and dry-bulb thermometer were made during the course of each 
es re me 

he observers in the external atmosphe e were divided into 
groups: (a) recording revolutions of engine and fan ; ()) reading 
water-gauges ; (c) indicating engine ; and (d@) atmospheric observa- 
tions, 

Two observers recorded the revolutions of the engine and fan, 
one observing the counter and the second giving the time of be- 
ginning and ending the observations. - The observer in charge of 
this watch exchanged bell signals with the other observers, Ob- 
servers were stationed at each water-gauge taking readings at 
each alternate signal of the bell, but the underground observer 
relied upon the time of his watch. Two observers assisted in 
taking the indicator diagrams, one actually taking the diagrams, 
whilst the second assisted him, closing the drain-cocks when re- 
quired, registering each diagram as taken, recording the steam 
pressure at stop-valves, &c. One observer had general charge of 
the experiments, and while checking the speed of the engine and 
fan by direct counting, took opportunities of recording the read- 
ings of the barometers, thermometers, &c. In addition, the 
engineman and his assistant were available for special purposes, 

When the observers in the fan-drift signalled that they we 
ready, a reply was given to commence observations, and the water 
gauge was read at intervals of one minute, the reading of the 
engine counter was taken, diagrams were taken from each end of 
the one or more cylinders of the engine at the beginning, middle, 
and end of the experiment, and the observer in charge recorded 
the readings of the barometer and thermometer, and the observa- 
tions ceased as soon as the observers in the drift signalled that 
their results were completed. The notes of the observers and the 
indicator diagrams were taken at the close of each experiment to 
the observer in charge, who recorded all the observations on speci- 
ally prepared sheets upon which the results of the calculations 
were afterwards registered. 

These observations have furnished material for a vast 
amount of comment and calculations, all duly recorded 
and elucidated in the report. The following are some of 
the results obtained, summarised, the headings of the 
tables being sufficiently explicit :— 

TABLE (.—Mean Comparative Volumes of Air Produced by Various 

Types of Ventilators when Running at the Normal Velocity of 

6000/t. per Minute for Various Areus of Equivalent Orijice. 


Type of Volume of air per minute corresponding to equivalent 


Ba - orifices of :— 
ventilator. oq. ft. 20eq.ft.  30sq ft. 40sq.ft.  50sq. ft. 
cu. ft cu. ft. eu. ft. cu. ft. cu. ft. 
Guibal .... ... 43,250 ... 86,500 ... 129,250 ... 169,250 ... 206,250 
Waddle ... 36,700 ... 73,250 ... 109,000 ... 141,750 ... 175,000 
Schiele... ... 38,250 ... 75,250 ... 109,250 ... 141,500 ... 172,250 


TaBLE E.—Mean Comparative Percentages of Useful Ejfect, for 
Various Areas of Equivalent Orifice, 
Percentages of useful effect at areas of equivalent 


Type of ventilator. orifices of :— 

10sq. ft.  20sq.ft.  30sq.ft.  40sq ft. 50sq. ft. 
Guibal SA 2 See 52°6 55°0 ... 53°3 
Schiele 31°9 46°4 49°8 49°5 48°4 
Waddle 21°5 36°4 42°4 43°6 43°2 


It must be remembered that the equivalent orifice 
represents the total resistance of a mine, and it is shown 
that when the speed of a centrifugal ventilator remains 
constant, the volume varies inversely with the resistance 
of the mine, and it increases when the orifice of the fan 
or mine, or both, is increased. Moreover, other things 
remaining constant, the volume varies with the speed of 
the centrifugal ventilator, but the volume produced by a 
small ventilator can never equal those produced by a 
large ventilator, because the orifice of the former is 
smaller than that of the latter. The depression, it is 
observed, varies with the square of the speed of the 
ventilator when other conditions remain constant. Finally, 
it is shown the Guibal ventilator, fitted with expanding 
chimney and sliding shutter, affords the best results ; 
the Schiele ventilator with the expanding chimney being 
next in position, the Waddle open-running fan coming 
next. It must, however, be remarked that the condi- 
tions were those that obtained at the mines, which were 
not in all cases such as to show the ventilator to advan- 
tage, so that the results, although extremely valuable as 
a record, must always be considered with certain reser- 
vations. 

In discussion it was elicited that much depended on 
the efficiency of the whole installation, including boilers, 
engines, and fan, and particularly a good engine is desir- 
able; in fact, the report states that the experiments 
indicate in an unqualified manner that the choice of an 





efficient engine very materially affects the useful effect 
of a ventilator; an efficient ventilator being practically 
valueless when driven by an inefficient engine. 

This exhausted the time at the disposal of the meet- 
ing for the reading and the consideration of papers, 
and after the usual votes of thanks the meeting was 
brought to a close, leaving the following long list of 
matter unconsidered. New papers :— 

‘** Alternating Currents and their Possible Applications to Min- 
ing.” PartI. By Mr. Sydney F. Walker, 

‘Mining for Gold in the Auriferous Gravels of California.” By 
Mr. George Kent Radford, 

‘* Petroleum in Burma.” By Dr. Fritz Noelting. 

** Mineral Resources of Vancouver and Adjacent Islands, British 
Columbia.” By Mr. William M. Brewer. 

“Coal Mining and Coke Making in the Rocky Mountains, 
Canada.” By Mr. William Blackmore. 

‘Coalfields of the South Central Rocky Mountains.” By Mr. 
R. C. Hills, 

And the following papers previously read that were to 
be open for discussion : — 

** Historical Sketch of the First Institution of Mining Engineers.” 
By Mr. Bennett H. Brough. (‘‘Trans. Inst. M.E.,” vol. xvii., p. 2.) 

‘* Further Notes on Pit-props.” By Professor H, Louis. (‘‘ Trans. 
Inst, M.E ,” vol. xvii., p. 14.) 

“The Working of the Boiler Explesions Acts, 1882 and 1890.” 
By Mr. E. G. Hiller. (‘‘Trans. Inst. M.E.,” vol, xvii., p. 19.) 

‘Sulphur Mines in the South of Spain.” By Mr. Arthur P. 
Wilson. (‘‘'Trans, Inst, M.E.,” vol. xvii., p. 71.) 

“The Occurrence of Anhydrite in the North of England,” Xc, 
By Mr. C, E. de Rance. (‘‘ Trans. Inst. M.E.,” vol. xvii., p. 75.) 

‘*Experiments on the Ignition of Fire-damp and Coal-dust by 


Means of Electricity.” By Messrs. Heise and Thiem. (‘ Trans. 
Inst. M.E.,” vol. xvii., p. 88.) 
**The Automatic Manipulation of Coal and Coke.” By Mr. 


Gilbert Little. (‘*Trans. Inst, M.E.,” vol. xvii., p. 117.) 

After the meeting some of the members went to inspect 
Messrs. Johnson and Phillips’ works at Charlton, whilst 
others availed themselves of the invitation to visit the 
Greater Britain Exhibition at Earl’s Court, where they 
were conducted round by Mr. E. Jerome Dyer, the 
secretary of the Incorporated London Chamber of Mines, 
which has the control and management of the mining 
section of the Exhibition. The heads of the various 
departments and various exhibitors also placed their 
services at the disposal of the visitors, who were im- 
pressed by the excellence, the interest, and the extensive- 
ness of the mining exhibits. The visitors and the London 
representatives of ‘“‘ Greater Britain’ were subsequently 
entertained by Mr. Edward Chester and Mr. Arthur 
Payne Gallwey, who are exhibitors of some fine and well- 
erected installations of actual and working ore-treating 
appliances, first at a banquet and afterwards at the 
performance in the Empire Theatre. 

On Saturday, May 27th, there was an excursion to 
Peterborough to inspect the brickworks belonging to 
Beeby’s Brick Company, Limited, and to visit Peter- 
borough Cathedral, under the guidance of the Very Rev. 
the Dean of Peterborough (Dr. Ingram). 

The first sod of the works of Beeby’s Brick Company, 
Limited, Yaxley, near Peterborough, was cut on Feb- 
ruary 25th, 1897. They are situated on the western side 
of the Great Northern Railway Company’s main line, 
about four miles south of Peterborough and half a mile 
north of Yaxley Station. The works comprise four Hoff- 
mann kilns of eighteen chambers each, their chimney 
shafts being 160ft. high, together with the necessary 
engine, boiler, and machine houses. The compound 
engine—by Messrs. Yates and Thom, of Blackburn—has 
cylinders 23}in. and 37in. in diameter by 4}ft. stroke ; 
but at present the high-pressure cylinder only is being 
used. The bricks are manufactured on the semi-dry 
principle. There are four grinding pans, eight single 
mould, two double-mould, and one four-mould presses, 
capable of turning out about 8000 bricks per hour. 

The clay is known as the Oxford clay or Knotts, and is 
about 55ft. in depth, covered by about 8ft. of earth, 
which has to be removed. The clay is barred down into 
trucks, which are drawn up into the machine-house. 
It is then put through grinding-pans, which have per- 
forated bottoms. By this process the clay is reduced to 
a powder, and is taken by elevators into the hoppers, 
and from thence passes through the presses, and then 
the bricks are ready for burning. The exhaust steam 
of the engine is used for drying—on cast iron plates— 
any clay that is too wet for grinding. The loading 
accommodation is conveniently arranged by three sid- 
ings—which are connected with the main railway line 
—running between the kilns, forming a dock or loading- 
stage, thus saving as far as possible manual labour. 
The whole of the works are lighted by electricity— 
about 100 incandescent lamps, from 16 to 50-candle 
power, and 4 arc lamps being used. A lamp socket is 
built into the wall of each chamber-wicket, at which a 
connection is made to light the interior when necessary 
for setting and drawing the bricks. The dynamo is 
driven by a separate engine. 

The visit to Peterborough concluded the thirtieth 
general meeting of the Institution. The next general 
meeting is to be held in Sheffield on September 19th, 
20th, and 21st. 








DOCKYARD NOTES. 


“Le ‘Naval Annual’ de Lord Brassey” is the subject of 
the leading article in this week’s Le Yacht, or rather it is the 
text whereon M. V. Guilloux hangs a sermon—the review of 
the book having been dealt with some time since in the 
ordinary course. His lordship comes in for some twitting 
about the ‘‘ Comparative Tables,” and one gets the impression 
that M. Guilloux forgets that Lord Brassey is not now at the 
Admiralty. He finds a parallel between the “ Brassey” 
classifications—which have certainly been arbitrary—and our 
different periods of feverish naval activity. Consequently 
Lord Brassey menaces the peace of the world by giving up pes- 
simism—accentuated by counting as fighting units worthless 
French ships—and taking to exaggerating the weakness of 
our neighbours. So, at least, M. Guilloux gathers. Having 
gathered this much, he proceeds to demonstrate very com- 
fortably how we shall be totally smashed up if we go to war 
with France. At the end of it all we find the real grievance; 








—————— 
“Lord Brassey and his collaborators are completely gig 
about our submarines.’ Hence, no doubt, these trars _ 
article concludes—speaking, of course, of the submaring.- 
“Ce n’est encore qu’une petite épine dans la peau du lion 
britannique. Mais quelques années encore et Vépine ae 
viendrat je l’espére, une épine solide capable de le tenir ey 
respect.’’ Probably this is the first intimation we have — 
that the submarine was a “thorn in the flesh” to us, a 





THE submersible Morse is to be commissioned at Cherbo; 
for her trials—not regularly commissioned, as most of th 
newspapers have it—almost immediately. Work hag ‘et 
begun on the two public subscription submarine bogts 
Frangais and Algérien. The Gymnote, one of the earliest 
submarines, has just been fitted with a species of droppin 
= for torpedoes. Previously, being merely an experimental 

at, she was unarmed. 


In the midst, however, of their submarines, the French do 
not forget other things altogether. One problem that the 
are studying, while we ignore it, is that of fleet colliers, Jj 
is difficult to glean many facts as to what is being done: by 
so far as ships are concerned, information is more readily 
procurable. Of the Japon we have already spoken some 
months since; now the huge Australian liner Armand Behic 
and the cargo boats Adour and Douro, have all been fitted 
with Temperleys, so that they can be used with a fleet. Ths 
French idea is so to arrange matters that, given fairly smoot) 
water, warships can be coaled under weigh from these “ flee; 
colliers.” The ideal of a ship taking in coal at eight or te, 
knots seems some distance yet from realisation; but its 
advantages would be undoubtedly great. As to the way our 
Admiralty treat the question, the case we quoted some time 
ago is the only instance, we fancy, of their taking any interest 
in the matter at all. Then, it may be remembered, a barge 
specially designed to facilitate rapid coaling was submitted ty 
the Admiralty, and successfully tried at Portsmouth. The 
Admiralty having declined it with thanks as no good, measured 
it and took notes of the design so as to be able to steal it ij 
necessary ; and there the matter ended. 





Tuer Barham is under orders to carry out some trials for 
speed, loaded down to 11#ft. forward, and 14ft. aft, or sub. 
sequently with draught forward of 10$ft., and aft of 14}ft. 





Ir seems possible to prevent the Belleville boiler from 
smoking, after all, and the cure is simple enough. The 
Niobe came all the way home without anything more than a 
haze about her funnel tops. She had no doubt struck some 
good coal, but the smoke abatement is said to have been 
chiefly due to the fact that she had an inspector of machinery 
on board her. Instead of the coal being flung into the 
furnaces in the usual way it was put just inside, and the 
gases all consumed. So, at least, runs the tale in the 
Channel Fleet. 





Tur Canopus, which was to have had her trials in May, is 
now—for the next week or two, at least—to have them in 
June, the 26th inst. having been fixed. There seems a chance 
that she may really run them in July. The torpedo net 
defence has been fitted; a shelf under the casemate will 
carry the nets, as in the Mars, but the arrangement of 
booms is different. We hope to give some details and illus- 
trations of this method in an early number. 





No date has yet been fixed for the launch of the London. 
The reported dates, that one reads of from time to time in 
the newspapers, are pure speculation. 





Last Saturday's Illustrated London News adorns the 
return of Dreyfus with a photograph of the Sfax, which is 
bringing him home. Like most of the photographs published 
of French warships, it is altogether out of date; the ship 
being represented with three masts with military tops, while 
for a long while now she has had only two, and these mere 
poles. The change and the reasons for it were described in 
this column last year. 





Tue Seagull, with Niclausse boilers, averaged 19°15 knots 
on a three-hours’ trial on Monday. She is shortly to run five 
trips of a thousand miles each. 








THE CONVERSAZIONE OF THE INSTITUTION 
OF CIVIL ENGINEERS. 


Tue annual conversazione of the Institution of Civil 
Engineers was held on Thursday and Friday, the 8th and 
9th inst. Sir William Preece, K.C.B., president, and Miss 
Preece received the numerous guests in the library of the 
Institution’s home in Great George-street. The building was 
beautifully decorated, and a number of valuable pictures was 
hung upon the walls. The exhibition of scientific apparatus 
was, perhaps, not quite so interesting as usual, although 
there were several items which attracted attention. A good 
programme of music was provided on both evenings, and 
several interesting lectures were given in the theatre, whilst 
the telephones in connection with the opera were well 
patronised. 








AccorpinG to latest statistics the length of railway 
lines open to traffic in Japan is 2971 miles, of which 661 miles 
belonged to the Government, and 2310 miles to private companies ; 
an increase during the year of 30 miles of Government, and 
miles of private lines. ‘The rates of fares on Government railways 
are to be raised from March 16th. The average rate for third- 
class tickets, 1°2 sen per mile, is to be in future 1°428 sen (4d.) per 
mile. The first-class will be raised in the same proportion and will 
remain at three times third-class fares, while the rate of the 
second-class, which has hitherto been double that of the third- 
class, is not increased proportionately. No change is to be made 
in freight charges. Rates have hitherto been low ; for example 
the first-class fare between Tokio and Yokohama, a distance of 
20 miles, has only been 4d., but, on the other hand, the passenger 
accommodation has been indifferent. The Government expect to 
obtain about £200,000 per annum from the raised scale, Various 
private companies have already raised their rates, in some cases 
as much as 50 per cent., on the ples of rise in the price of com 
modities, and others propose to follow their example. 
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FIFTY-TON ELECTRIC TRAVELLING CRANE 


MESSRS. JOSEPH ADAMSON AND CO., HYDE, ENGINEERS 












































JOSEPH ADAMSON AND CO.’S WORKS AT HYDE. | hoisted up in the tower by power-driven crabs for the purpose | turning, &c. The end of this bay is fitted up with the neces- 
_—— of riveting, they are lowered down into the shell shop, where | sary plant for a pattern-shop. The fifth bay may be called 
Tue Manchester Association of Engineers paid a visit on the travelling cranes again take charge of them during the the boiler erecting shop, and is about 30ft. high to the under- 
Saturday last to the works of Messrs. Joseph Adamson and various stages through which the boiler has to pass before it side of the roof principals; it is equipped with four fixed 
Co. at Hyde. This establishment possesses special features is ready for the hydraulic test, which takes place close to the | riveters, situated under a brick riveting tower 60ft. high— 
of interest in connection with the modern application of railway trucks, upon which the boilers are despatched. open for the full width of 45ft. on the side next to the shop. 
electric motive power to boilermaking and other heavy The boiler shop proper consists of five bays, each of 45ft. | The wall above is carried by a box girder 33ft. from the floor. 
engineering operations. The works were established in 1874 span. The first two adjoin the hydraulic press shop, and 
for the construction of high-class steam boilers, and now are occupied by the angle iron smiths, engaged in welding 
cover about three acres of land, closely adjoining Hyde and flanging work for the boiler shop. The next bay, which Rolled -»—"* 
Station, on the Sheffield and Midland Railway, with which . may be called the shell shop, contains amongst other tools a Sree! Tyre 
they are directly connected by a private siding. They have | plate-edge planing machine, capable of planing plates up to Srrut 
been from time to time gradually extended to cope with 
increased trade, and with the heavier weights called for in ¥ 
boiler-work during recent years. An important addition to / 
the works has been the laying-out of new shops with plant 
for the manufacture of electric travelling cranes, with all 
their various equipments. Another noticeable addition, made 
a few years back, was the erection of a special shop for flang- 
Ing work, in which was put down a 500-ton hydraulic press. 
This department is engaged, in addition to the special flang- 
Ing required in the works, on pressing and flanging plates 
sent in by other boilermakers. In connection with the 
press isa hydraulic accumulator with 12in. ram and 20ft. /voatin 
stroke, loaded with about 90 tons of pig iron, and supplied “9//er 
a set of quadruple fly-wheel steam pumps, arranged to 
stop and start automatically, according to the position of the 
accumulator ram. Hydraulic power is used throughout the 
Works for actuating the riveting machines and cranes, and a 
smaller press. The pumps are situated in an engine-house 
close to the boilers. Under the same roof there is a Brother- 
hood compressor, supplying air for caulking and riveting; 
also an electric power plant, consisting of a 50-horse power SELF-LUBRICATING AXLE-BOX 
Belliss high-speed engine, directly coupled to a Siemens 
dynamo running at 500 revolutions, chiefly used for the light- | 30ft. long by 6ft. wide, on both sides, and one end at one 
ing of the works, and a 75-kilowatt dynamo of the firm’s own | setting, while by carrying the plate forward an indefinite WHEEL FOR TRAVELLING CRANE 
make, also directly coupled to a Belliss engine, making | length can be reached; two boiler-shell drilling machines 
400 revolutions per minute, mainly used to generate power of ten and eleven drills each, respectively arranged to drill There are also portable riveting machines slung from cranes 
for numerous overhead travelling cranes, and for motors of both the circular and longitudinal seams; and a powerful —one being worked by compressed air—which are chiefly 
Various sizes from 50-horse power downwards, used in the horizontal lathe, capable of edging plates up to 10ft.diameter used in riveting the ends and flues into boilers. ; 
different parts of the works for driving individual machines | and up to 4ft. deep, if required, with an additional boring In this shop there is also a range of pipes irom the receiver 
or lengths of line shafting. head for cutting out the flue holes and the oval holes for | of the air-compressor, fitted with unions at intervals for the 
In laying out these works the whole plant has beenarranged manholes. In the fourth bay are punching and planing attachment of pneumatic caulking tools. The boiler-erecting 
48 far as practicable to save labour in the handling of mate- _ machines, and a small set of bending rolls, all employed in | shop is the last of the bays devoted to boiler work, the two 
tials. The boiler shell plates, for example, are unloaded | preparing the flue-plates for the subsequent operations in the | adjoining bays, 45ft. and 20ft. span respectively, being occu- 
directly from the railway trucks in the shell shop, and are | smithy. The blacksmiths work in this bay, and have at their | pied with the building of electric travelling cranes. The 
dled by electric travellers through all the operations of | disposal one 5 cwt. Massey hammer and one 10 cwt. Nasmyth- | wider bay is about 32ft. high to the underside of the roof 
Planing, bending, drilling, &c., until the rings are finished | Wilson hammer. After the flue-plates have been welded and | principals, while the other is about the same height, but is 
teady to be rolled across to the riveting tower. After being | flanged in the smithy, they are returned here for drilling, | divided into two storeys, with the side next to the wider shop 
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left open. The former is served by two electric three-motor 
overhead travelling cranes, and on the floor are placed the 
heavier machine tools used in this branch of the business. 
Amongst these machines are a Niles planer, with four tool- 
boxes to take 6ft. square by 16ft. long; a Pond 6ft. radial 
drill, a Kendall and Gent horizontal boring machine, a Niles 
6ft. boring and turning machine, and a number of sliding, 
surfacing, and screw-cutting lathes from 12in. to 16in. centres, 
in which the most noticeable feature is the large diameter 
of the cones and gearing in the headstock, this being obtained 
by stepping down the bed under the headstock. One of these 
isa special type of lathe, 13in. centre, supplied by Messrs. 


Thomas Ryder and Sons, of Tonge, Bolton, and a few details, | 


with the accompanying illustrations, will be interesting. By 
the method of construction adopted, the lathe as a whole is 
stronger and heavier than an ordinary lathe of the same 





| 
} 
| 


pipes. Amongst some of the special tools that haye been put 
down are two American lathes of 12in. and 14in. centres 
respectively, in which the belt cones are replaced by a slow- 
speed electric motor, the regulation of the speed of which 
between the limits of, say, 90 to 225 revolutions per minute, is 
readily obtained by the workman moving a handle on the 
saddle instead of the ordinary and troublesome method of 
changing the belt from one step of the cone to another, 
while any variations beyond this are obtained by using the 
back gears in the ordinary way; we understand that 
Messrs. Adamson and Co. were the first to introduce these 
lathes into England. 

In connection with the building up of the commutators for 
motors, in which it is essential that the pieces of mica 
between the copper sections shall be of definite and regular 
thickness, a neatly-designed micrometer which is graduated 


centres, and the bed is wide, so as to properly support the | in thousandths of an inch, with divisions large enough to 








LATHE BY T. RYDER AND SON, BOLTON 


cutting tool when turning large diameters. The fast head- 
stock, as already stated, is let down into the bed to allow for 
a cone pulley with the largest speed, 26in. diameter—i.e., 
twice the centres of the lathe. This means a 20in. centres 
headstock, and by using the large diameter cone pulleys more 
power is available for heavy cutting. The spindle runs in 
phosphor bronze brasses, let into the headstock square. The 
front neck is 5gin. diameter and Qin. long, which, with 
careful fitting, makes the lathe cut very solid. The head- 
stock has also two changes of back gear, with ratios of about 
4 to 1 and 20 to 1 respectively. The back gear is thrown in 
or out by a handle in front of the headstock, as also is the 
clutch for altering the back gears from 4 to 1 to 20 to 1, or 
the reverse. The cone pulley has five speeds, giving fifteen 
changes of speed for one countershaft speed, and these 
speeds are evenly graduated. The ratio from quickest to 
slowest is 100 to 1. In the 
carriage the top _ slide 
swivels and has a power 
feed for taper boring; and, 
further, the lathe slides, 
surfaces, and taper bores 
at equal rates for a given 
speed of spindle—a point 
which is often overlooked. 
In the same shop is also 
situated a crane-testing pit, 
about 36ft. long by 20ft. 
deep, over which every 
crane turned out by the 
firm is erected and tested 
under actual working con- 
ditions with a full load, the 
pit being of sufficient 
capacity to accommodate a 
120-ton crane. The ground- 
floor of the narrower bay 
is occupied by a number of 
screw - cutting lathes up 
to 10in. centres, boring 
and turning mills, milling, 
gear-cutting, slotting, drill- 
ing, screwing, grinding machines, &c.; also capstan and 
turret lathes of English and American make. 

A few details of the methods that have been adopted for 
utilising the electric power, which, it may be added, 
have only been introduced after careful personal inspection 
of the best systems in use in the United States and on the 
Continent, will be of interest as illustrating some of the most 


approved arrangements for this particular class of works. ; 
In the boiler smithy there are at work four electrically- 


driven fans, with the motors directly coupled to the spindles, 
and a fifth is shortly to be put down. A flue-ring flanging 
machine is driven by a 40-horse power enclosed motor, which 
enables the heavy countershafting and belts that had to run 
continuously under the old arrangement to be dispensed 
with. A 30cwt. derrick crane for unloading boiler-end plates 
for the flanging press shop is driven by a 5-horse power 


enclosed motor, and enables the men to get through their | 


work in unloading the wagons much more quickly than 
when they had to hoist by hand, The hoists in the riveting 
tower are driven by electric motors, and this method has 


| features being shown in the accompanying sketches. 


been found much handier than driving by belts, besides | 


dispensing with the large amount of shafting and straps. 
the riveting tower, it may be added, there has been recently 
installed a supplementary accumulator with 6in. ram, so 


weighted that it falls each time a rivet’is closed, afterwards | 
| at the rate of 3ft.. per minute; longitudinal travelling, 60ft. 


rising gradually, thus reducing thé shock on the pipes; 


Tn | 





Position of Bolts 


enable one-quarter of this amount to be readily estimated, is 
employed for accurately measuring each piece of mica, and 
has been found very successful. The firm also make a point 
of employing metallic switches and resistances in preference 
to liquid resistances, with reference to which there was 
recently some discussion before the Manchester Association of 
Engineers, the advantages they claim for the metallic switch 
being greater reliability and sensitiveness, and the experience 
of several of their friends has confirmed this opinion. 

At the time of the visit Messrs. Adamson and Co. had in pro- 
gress of construction for Messrs. C. Cammell and Co., Limited, 
Cyclops Steelworks, Sheffield, a powerful and specially 
designed travelling crane, of which we give an engraving. 
This crane is of the three-motor type, and is constructed to 
bear a working load of 50 tons on aspan of 62ft. The girders 


are of box type, 5ft. deep at centre, 3ft. at ends, and 20ir. 
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METHOD OF FIXING BOX CARRIAGE GIRDER 


broad on the flanges. The end carriages are also of box type, 
secured by turned bolts in rhymered holes to the girders, the 
axle-boxes are self-lubricating, and the travelling wheels have 
steel tires shrunk on, whilst the spur ring for driving is cut 
out of the solid casting of the wheel centre, these noticeable 
The 
longitudinal travelling motor is fixed on the side of one of 
the girders in the centre of the span, thus driving each end of 
the crane equally. The crab sides are built up of double steel 
plates, with the bosses for the shafts and axles riveted between 
them and bushed with gun-metal, and the crab is carried 
on four cast steel runner wheels. The speeds of the various 
motions under-full load are as follows :—Hoisting, 50 tons, 


one reason for putting this in is, that as the rivet-| per minute; cross traversing, 40ft. per minute. The whole 


ing plant is about 100 yards away from the a 
pumps and main accumulator, considerable trouble was 


| 


of thespur gearing throughout the cranehasmachine-cut teeth, 
except the cast steel double helical wheels of the hoisting gear. 


experienced with the vibration of the hydraulic supply | The main hoisting wheel is keyed directly on to the hoisting 


~ Phe great facility which American builders possess arises in rt 
be tterns which are evailable| 





—————— 
barrel, the bore of the wheel being equal to the outside diam 
of the barrel, thus reducing to a minimum the torsion 0} - 
keys and shaft, while one end of the hoisting rope is seq m the 
the wheel with the same idea. The “ram heaq” h My 
which is of massive proportions, is fitted with shag 
lighter loads, and is carried on ball bearings to facilitate t . 
ing the full load without twisting the ropes. A platfony 
for oiling is provided, and the controlling switches are pl rs 
in a cage at the end of the crane, in such a position that th 
attendant has full view of the load being lifted, Th ‘ 
switches and their accompanying resistances are of the 
metallic type, and constructed of fireproof materials, Ty 
motors are designed specially for use on these cranes, and ne 
built by the firm, particular attention being given to caselel 
insulation. The pinions of the first motion are forged solid 
with the motor spindles, with the teeth milled out, and these 
pinions gear into wheels with gun-metal rims, the reason for 
adopting gun-metal being to prolong the life of the steq) 
pinions. It may be added that throughout their crane, who. 
ever possible, it is the practice of the firm to key wheels on 
to a prolongation of the boss of the adjoining pinion in Pte. 
ference to keying each separately on to the shaft, thy; 
reducing the shear on the key, and, consequently, the risk of 
coming loose. 

The party was conducted through the various depart. 
ments by Mr. Joseph Adamson, Mr. Daniel Adamson, anj 
members of the staff. Before leaving the works the presi. 
dent, Mr. H. Webb, proposed a vote of thanks to the firm for 
their kindness in allowing the members to visit the establish. 
ment, remarking that they had seen many novel things 
during the visit which would bear thinking of, and would, he 
hoped, impress them with the importance of putting their 
shops in the best possible order. Mr. Joseph Adamson, jy 
responding, observed that it was not to be expected that 
workmen could produce the best work, except in a cleay, 
bright, well-organised, and modernly-equipped shop. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible i the opinions of our 





AMERICAN LOCOMOTIVES. 


Sir,-—-The recent introduction of American locomotives on 
English railways has again brought to the front the curious idea 
prevailing in England, that all American locomotives are built to 
a few standard designs. and that the builders compel purchaser: 
to accept these designs or go elsewhere, A littie consideration 
will show how mistaken this is, since there is keen competition 
between the builders, while k tive superintendents here, as in 
England, have their own opinions, and do not subordinate their 
skill and knowledge to the desires of the builders, no matter how 
reputable the latter may be. The builders design many engines, 
be need ecg er more to detailed par iy specifications, 

ey design and build e ines guaran ulfil certain require. 
ments as to speed, weighty haclieg capacity, &c.; they also build 
them to general plans, working out the details themselves, subject 
to approval ; and they also build them in accordance with the 
detailed plans and specifications of the purchaser. 

Mogul engines are simply cevenapint engines, with a two. 
wheeled leading truck or bogie, and the Moguls of one American 
railway differ as usual from those of another, as do the six-coupled 
goods engines on tv:o English railways, The size of wheels, the 
wheel base, frames, cylinders, valves and valve gear, boiler and 
fire-box, and the various detail vary on each road. Thus, 
one railway may use two-bar guides, rods of H section, crown-bar 
fire-box, and short boiler ; while another may use four-bar guides, 
plain rods, Belpaire fire-box, and oe boiler. The dimensions, 
weights, and proportions, in each case depend upon the character 
of service—for a Mogul passenger engine will differ from a Mogul 
goods engine—the work which it is required to perform, the fuel 
to be used, and will also depend upon the personal equation of the 
designer. 

There are six types of locomotives in general train service in 
America, as follows :— 

(1) Eight wheel; four coupled wheels and a leading four-wheel 





e. 

bom Atlantic ; four coupled wheels, two trailing wheels, ands 

four-wheel bogie. ; 
(3) Mogul ; six coupled wheels and a two-wheel leading bogie, 
(4) Ten wheel; six coupled wheels and a four-wheel leading 


e. 

(5) Consolidation ; eight coupled wheels and a two-wheel leading 
e. 

(6) Twelve wheel ; eight coupled wheels and a four - wheel 


ie. 
hey are classed simply and solely by the number of driving and 

bogie wheels, and are alike in no other respect. English railways 
have also types of this kind, but they are not distinguished by 
special names, They may be listed as follows :— 

(1) Single driver with four-wheel bogie and two trailing wheels. 

(2) Single driver with two leading and two trailing wheels. 

(3) Four coupled with leading bogie—the equivalent of the 
American eight wheel. 

(4) Four coupled with single leading axle. 

(5) Six coupled goods engine. . 

Besides these—but in less general use—there are other types 10 
America: Columbia, four coupled, two-wheel leading bogie and 
two trailing wheels ; single driver, with four-wheel leading bogie 
and two trailing wheels; Decapod, ten coupled wheels and 4 
two-wheel leading bogie. There are also certain modifications of 
these, and in addition there are various types of shunting engines, 
and a great variety of types of tank engines for suburban service. 
The numbers of types are still further increased by the intro- 
duction of the compound system. ‘I'wo four-cylinder methods 
of compounding, and five or six two-cylinder methods, are in use. 

The fact that American builders build locomotives to suit the 
purchasers is shown by the endless variety of designs in detail in 
use at home, and by the fact that many engines built for export have 
copper fire-boxes, while many others have steel fire-boxes. If the 
Midland —< specified the details and drawings of the boilers 
for their Moguls, the builders would have followed these plans. 
If not, they would have built boilers suitable for the size of engine, 
the steam pressure, the fuel, and the work required of the engine. 
They put the sand-box on top of the boiler, because this !s 
ordinary American practice; but if the Midland Railway had 
preferred, the builders would have put sand-boxes in front of the 
wheels, as in ordinary English practice, and as is done toa small 
extent in the United States. A 

The locomotives of each American railway of any importance 
have distinctive features, which differentiate them from engines of 
the same type on other railways, even as the engines of the Great 
Western Railway differ from those of the Lancashire and York- 
shire Railway, apart from the difference in colour, The differences 
in form and size of the smokestack or funnel, the cab, boiler 
fittings, and general proportions and design, combine to make the 
engines easily distinguishable in very many cases, 


from their stock of drawings and wed 
new designs and for such parts of the engines as are not requ! 
to be made to special drawings. Thus one form of sand-box may 
be used on a multitude of engines, although a special form = 
made to the purchaser’s designs whenever required. The s 
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jlways, of course, which do not employ skilled mechanical engi- 
pom leave much of the designing to the builders, and there is no 
rd why engines for the same class of work under similar con- 
fitions on two different railways should not be of practically iden- 
$0 n. 
“= so e noted that nearly 600 locomotives were built in the 
United States in 1898 for export to thirty or thirty-five foreign 
countries, at a cost of over £1,000,000. They were of numerous 
types and sizes: Kight-wheel engines for the Soudan and Japan ; 
Moguls for Sweden ; ten-wheel and Consolidation engines for 
Russia, China, Brazil, and even Spain ; and large and small tank 

ines for China, Japan, &c., and for plantation service in South 
and Central America, the West Indies, kc. They were for roads 
of about ten different widths of gauge, ranging from lft. 11}in. to 
5ft, din. 
it 436, Monadnock Block, 

Chicago, U.S.A. 


E. E. Russet, TrarMan, C.E. 





HOME AND FOREIGN LOCOMOTIVES. 


$in,—1 had the pleasure of attending the enginocting conference 
in Westminster to-day, and particularly the meeting of the 
machinery section, at which the subject of ‘‘ Recent Advances in 
Locomotive Practice” was introduced by Mr. Webb, in a paper 
on ‘Compound Locomotives,” Owing to the limitation of time at 
the disposal of the meeting, many who were anxious to take part 
in the subsequent discussion were prevented from so doing, and |] 
should like, with your kind permission, to ventilate a few of the 
jdeas which occurred to me at the time, through the medium of 
your columns. : 
* While Mr. Webb is undoubtedly entitled to our congratulations 
upon the success which has followed his labours to introduce and 
develop the compound locomotive on the London and North- 
Western Railway, time alone can show how much of that success 
is due to the inherent merits of the compound system, as applied 
to locomotives, and how much to Mr. Webb’s own herculean 
efforts on its behalf. , 

It is at starting that the single expansion locomotive compares 
most unfavourably with the electric motor, and it is this difficulty 
which makes compounding in marine practice so very much more 
successful than when the same system is applied to the locomotive. 
There is the further objection to compound locomotives that, 
where the driver has the power to admit high-pressure steam into 
the low-pressure cylinders at starting, you have no assurance that 
he will not continue to do so when his engine is hard pressed, or 
through carelessness, ; 

This engineering conference will, however, have failed to achieve 
the object for which it was arranged if something is not said with 
the purpose of ‘‘marking time” on the subject of ‘‘ Recent 
Advances in Locomotive Practice” from a locomotive builder’s 
point of view. Locomotive builders in this country are early taught 
that, whatever opinions they may privately hold on the ques- 
tion of locomotive design, these should as seldom as possible find 
expression, as ideas on the subject are still so very diverse and 
antagonistic that we rarely find any two of our locomotive designers 
in agreement. 

I think it will be found that British builders generally have now 
got accustomed to look upon the question of | tive design 
very much in the following way: After separating and accepting 
all the smaller improvements or conveniences, such as brake fit- 
tings, injectors, sanding apparatus, and sight-feed lubricators, &c., 
as these are all in use on different railways, and are introduced 
usually by outside specialists, locomotive builders only further 
recognise as distinct advances in locomotive practice such changes 
in design as tend to an increase of dimensions and which will result 
in the augmentation of the tractive power of the locomotive. That 
locomotive builders in this country are not so far behind their Ameri- 
can contemporaries in the matter of the power of the locomotives 
they build is often not sufficiently realised, as unfortunately the 
most powerful) engines produced in this country are for our Colonies, 
or for foreign countries where the running gauge is not so 
restricted. 

Many years ago we built engines of 98 tons weight, all of which 
was available for tractive purposes, and we have also built engines 
for the 4ft. 84in. gauge having about 60 tons on the driving wheels, 
and for other gauges engines having about 70 tons on the drivers 
alone, Such matters as compounding, the special location of 
cylinders and wheels, particular arrangements of valve motion, or 
any other innovations of peculiar construction which have not yet 
been adopted by other railways, are all classified by builders as 
fads or fashions, and treated as still in the experimental stage. 
Since the days of Stephenson, the first great locomotive designer 

and builder, the locomotive superintendents in this country have 
undertaken the task of deciding independently what types of 
engines shall work the traffic on our railways, and to what specifi- 
cations these shall be built and the natural result of this inde- 
ase is that we have now almost as many different designs of 
jocomotives as there are separate railway systems in this country. 

We are not surprised to find that there are more varieties in 
type here than on the Continent, where the railways are largely 
under State control, than in our Colonies cr India, where the desi 
are approved of by a few consulting engineers, or than in America, 
where the locomotive builder acts as the collector and sifter of 
locomotive design, and improves the opportunity thus given him 
of introducing standards as far as possible without interfering with 
legitimate progress and advancement. British locomotive builders 
have, however, no reason to complain, looking at the matter from 
a monetary standpoint ; for, as in other businesses where change or 
fashion prevails, this very multiplicity of design as regards the 
locomotive tends most effectively to raise costs, and thus warrants 
higher prices for the article produced. There are, or should be, 
however, other and higher considerations than that of the imme- 
diate financial question, and it is but too evident that the future 
of this important industry will depend upon how this matter of 
locomotive design, &c., is dealt with. 

If the Midland, Great Northern, and Great Central railways can 

purchase identical locomotives from America, and accept these as 
satisfactory for operating the goods traffic on their separate 
systems, surely it is now time that our locomotive superintendents 
were invited by such an Institution as that now meeting in con- 
ference, to agree upon certain standard specifications and designs 
for, at least, their goods engines, 
_ In the ordinary interests of economy on our home railways, and 
la order to facilitate rapid production for the requirements of our 
colonial railways, the time has now come when, as in America, 
standard details should be adopted with the approval of some 
independent scientific body, and that standard tests should be 
formulated for the leading materials employed in the construction 
of locomotives, say, for such parts as the boiler and frames, tubes, 
fire-box, stays, tires, axles, castings, and forgings. The result of 
this agr ¢ would undoubtedly be that weaknesses would soon 
be detected and permanently eliminated from the details of the 
locomotive, and the various materials could thereafter be manufac- 
tured in much larger quantities than at present, and consequently 
be produced of a more uniform and reliable quality, and also at 
greatly reduced costs, LocoMOTIVE BUILDER, 

London, June 7th. 














AMERICAN COMPETITION, 


Sik,—In your issue of the 19th ultimo you publish a long letter 
from Mr. G. N. Barnes, the Secretary of the Amalgamated Society 
of Engineers, but it seems to me that he loses sight of the main 
point in connection with the American competition in the locomo- 
tive trade, There is no doubt that the engineers’ strike in this 
country is responsible for the present condition of things, and will 
more than account for the whole of the orders which have been 
placed with American firms for locomotive engines, 

Take the figures which Mr. Barnes gives for the output of loco- 








motives for 1897, viz., £1,006,136. This practically represents on] 
six months’ work, excepting for two firms who were not affected. 
I think it is reasonable to assume that but for the strike the value 
of the locomotives turned out in that year would have been nearly 
£2,000,000. Asa proof of this contention I take the figures Mr. 
Barnes quoted for 1898, which—again on account of the strike— 
only represent eleven months’ work, Here we have a total of 
£1,482,759 for the eleven months, or, taking the rate per month 
to be the same, say a total for twelve months of £1,600,000. The 
year 1897 thus shows a loss in output of nearly £600,000 worth of 
work as compared with 1898, and this loss is attributable to the 
strike, and that only. Taking into consideration that this sum 
includes all classes of engines, large and small, we may fairly 
assume the loss in output must have been from 300 to 400 locomo- 
tives, which is in excess of the total number placed with American 
firms up to the present time. 

Mr. Barnes, in the concluding paragraph of his letter, labours to 
show that the American systems of centralisation and specialisa- 
tion are mainly responsible for the work going to the States, 
although he admits that the British workman is not prepared to 
work under the same conditions that the American does, This 
admission is responsible for a great deal. It covers the ridiculous 
restrictions which trade unions here impose on the masters with 
regard to the working of machines, overtime, apprentices, &c. 

It would be a revelation to the British workman if he could 
peruse the American papers on this labour question. To quote one 
example, the New York Press of the 14th ult. has an article 
headed: ‘* Now is America’s trade opportunity. English manu- 
facturers are buying of us, and their workmen won’t work, even 
when there’s lots to do.” A paragraph in this article reads as 
follows :—‘* Now that our export trade has become so important a 
factor in our prosperity, American labour unions will find it, I 
believe, to their own advantage to consider carefully the effect any 
union act may have on that trade. It isa tribute to the faithful- 
ness and energy of American workmen that American manu- 
facturers can complete in the world’s market while paying for the 
highest-priced labour in the world ; but this is at the same time the 
cheapest, for American workmen work and give good value for the 
money they receive, taking few holidays, and do not shirk during 
hours.” The article then goes on to quote a London daily _— 
as follows :—‘‘ But the trade union might be more of a discip| ina 
organisation than it is. It ought to insist upon a fair day's wor’ 
for a fair day’s pay, and if it pretends to a share in the control of 
industry, it should be prepared to weigh the effects of its own 
policy on the development of national resources. Recently an 
English maker of ploughs and implements found his business 
drifting steadily to America, He opened his morning mail bag 
only to find an increasing number of bills and fewer orders, Ruin 
seemed sv imminent that he determined to sail across and find out 
on the spot how it was the Americans undersold him. He called 
upon one of his rivals on landing, and told him frankly the object 
of his visit. The American expressed every willingness to show the 
Englishman over his works, and guessed they had better begin at 
the beginning and go right through. In the first shop they 
entered six machines were humming merrily at their work, all of 
them being operated by one workman. ‘That is enough for me,’ 
said the English maker, ‘I don’t want to see any further. In our 
country I should be compelled by the trade union to put a man at 
-_ of those machines, and perhaps a boy to help him, or shut up 
shop.’ ” 

is should give an instructive lesson to the British trade unions, 
and I think it needs no further comment. 


June 12th, BritisH LocoMOTIvVE. 





SEA COAST PROTECTION. 


Str,—I have read Mr. Wheeler’s interesting articles. They cer- 
tainly are not a record of successful engineering. Briefly stated, 
Mr. Wheeler considers “that solid groynes are of no service in 
moderating the force of the waves or preventing their breaking on 
the beach ; but, on the contrary, tend to add to their destructive 
effect.” Also, that with high groynes the water is forced over 
their tops, and falling 8ft. or 10ft., cuts out the surface of the 
— They also spoil the appearance of a beach, and are very 
costly. 

At Brighton, although immense sums have been spent, Mr. 
Wheeler considers ‘‘ they only afford a partial protection to the sea 
wall, and they have entirely failed in permanently raising a level 
beach along the whole frontage, and there does not seem much 
prospect of their ever attaining this.” He also passed very similar 
remarks on the groynes at Hove, Eastbourne, and Hastings. At 
Seabrook, he says, ‘‘ The wall has not been protected, and the 
beach at high water is rendered useless for any seaside purpose.” 
Commenting on the timber groynes at Withernsea, which have 
been estimated to have accumulated 500,000 tons of beach, Mr. 
Wheeler remarks :—‘‘ They do not prevent the scouring out of the 
shingle during gales from the front of the concrete sea wall to 
depths varying from 6ft. to 12ft.” 

At Sutton, he says, ‘‘ If anything, the denudation of the beach 
is greater where the groynes are than over the adjacent beach.” At 
Lowestoft, he remarks ‘‘ that this beach affords an example of the 
fact that groynes do not prevent the removal of material from a 
beach during on-shore gales, the materials being more denuded 
where the groynes are situated than where there are no groynes.” 

I venture to think the above opinions of Mr. Wheeler, based 
on the information he has collected together, go to prove that 
groynes of the usual construction may, if the winds, &c., are favour- 
able, continue to collect large quantities of material for a con- 
siderable time, and yet during a gale the whole of it or more may 
be washed out, leaving the sea front — were intended to protect 
in a worse plight than if the groynes had never been erected. 

Some fifteen years since I took similar views, and erected some 
open groynes; and from time to time since I have furnished yours 
and other newspapers with particulars of the working of this 
system, and I think I have shown that open groynes which let the 
waves pass through them have the good point of collecting the 
beach, but have not the seriously bad point of so obstructing the 
waves as to cause a backwash during a gale and the clearing out of 
all the shingle the groynes had collected. 

In your issue of August, 1894, I described how some open groynes 
which had been erected ten years were doing good work, and now, 
after baving been erected more than fifteen years, I have just 
received a report that, although they have not been repaired, they 
continue to remain almost buried in shingle, and the sea wall they 
were erected to protect is never endangered, as was frequently the 
case with this wall before the open groynes were wechel, although 
several kinds of solid groynes had previously been erected ; but 
they all failed at the critical time when a gale was blowing. 

An official interested in this subject, with the co e of his 
opinions and unfettered by a committee wedded to the old system, 
must feel obliged to Mr. Wheeler for the information he has 
collected, and will, I think, agree with me that the principle 

enerally followed is an erroneous one, and that it is desirable a 
botter system should be adopted. 

In my opinion, open groynes meet the necessities of the case, as 
it has been proved that they will collect and retain beach, and ata 
comparatively small cost. A. Dowson, 

39, Old Queen-street, Westminster, 

June 2nd, 





WATER-TUBE BOILERS. 


Str,—It appears as if at last it is to become an undisputable 
fact that water-tube boilers, with tubes exceeding in length, say, 
twenty-five times their diameter, are to be considered a mistake 
when such tubes are only slightly inclined. 

I have for many years past tried to convince users of water-tube 
boilers that short tubes were correct, but have nearly always been 


' overruled. I have been making the ‘‘Root” and other water-tube 





builers over a period of more than thirty years, and my experience 
confirms everything you say or the subject to-day. _ 
Unfortunately, it has been the rule for consulting engineers, both 
here and een 5 simply to specify water-tube boilers with a certain 
tube surface, and the consequence has been that, for the sake of 
cheapness, boilers with very long tubes have been proposed, and, 
as such boilers are much cheaper to make than with short tubes 
for the same heating surface, the result of the tender has invariably 
gone against the short-tube boiler. 
About fifteen years ago I published tests of the improved 
‘* Root” boiler, constructed of 5in. tubes 9ft. long, evaporating 
5lb. of water per square foot of heating surface per hour with 
natural draught, while 31b. is the evaporation for tubes twice the 
length at the present day. 
he 9ft. tubes are good still, which I think is more than cou!d be 
said of long ones under similar working conditions. 
11, Queen see moe 4g London, E.C., Conrad Kynar, 
June 9th, 





GOVERNMENT ABUSES IN CAPE COLONY. 

Sir,—To my knowledge for the past four years it has been quite 
common in the local Press and official reports to see the names of 
Mr. So-and-So, of the P.W.D., the C.G.R., or other departments of 
the public service, as having given his services to a municipality, 
syndicate, member of Parliament, or farmer, on the questions of 
sanitation, water supply, engineering or geodetic survey, water 
power, and irrigation, the most recent case being reported under ~~ 
the heading ‘‘ Montagu Progress, the Waterworks,” in the Cape 
Times of May 4th ; and as this is an illustration in point, I may as 
well state Mr, Hamilton Walker, the secretary, wrote me on June 
18th, 1897, asking my terms, which I sent on June 22nd, but to 
which to this day I have received no acknowledgment in any 
shape, and now the work has been done by a Government employ ¢. 

Now, sir, I ask you, is this right that the Government should 
compete with an individual in these engineering matters. If this 
is an accepted principle, it is a bad lookout for the civil engineer 
practising in Cape Colony / 

But, it might be said, ‘‘ Let him fall back on surveying,” which 
forms the elementary portion of the training of all thorough civil 
engineers. This is, however, also debarred to him. Take my own 
case ; and there are others, of course. I hold certificates of pro- 
ficiency from a University, signed by Professor Rankine, 
Lord Kelvin (Sir William Thomson), and others, and am capable 
of surveying, for an —— the whole of Cape Town ; yet I am 
informed I am not allowed to practice as a land surveyor, but at 
my age, over forty, am required to go as a student and pass local 
examinations at the Cape, otherwise my work will be illegal in the 
Law Courts. 

A third branch, however, is still open, and I may be allowed to 
practise in architecture. Still, judging from the recent large 
correspondence which has appeared in the Cape Times, the pro- 
fessional man is still met with what I would call clandestine com- 
petition with Government officials. This I do not desire to enlarge 
upon, as perhaps the public here has had this subject before it 
ad nauseam. t it be understood, however, I do not make this 
any personal matter, as 1am unacquainted with the gentlemen 
interested. But what I do seek is, that the principle should be 
established firmly, or as utterly condemned, in order that the 
ears man may be warned to shake off the dust from his 
eet in this dark colony of darkest Africa and seek fresh fields for 
his energies. 

I do not mind a boycott, as long as it is openly made known. 

WILLIAM THomas OLIVE, M. Inst. C.E. 


May 5th. (Late City Surveyor of Cape Town.) 





SEWAGE ANALYSIS. 


Sir,—By common consent the authors of books are relieved 
from the responsibility of discussing the statements of the reviewers 
of their books, and the writer of a review occupies very much the 
position of the preacher of a sermon. 

In your review of our new book on ‘‘ Sewage Analysis” there is, 
however, one statement which we hope you will allow us to correct. 
You represent us as saying that Frankland’s process of determining 
organic carbon and nitrogen in sewage is illusory. Our assertion 
is the re opposite. On page 60, at the bottom of the page, we 
say :—‘‘ We see no insuperable objections to the application of the 
method of elementary organic analysis to sewage and many sewage 
effluents.” And we also give the reasons why those objections 
which have been raised to the application of the Frankland method 
to tue analysis of drinking water do not apply to sewages. 

We are not afraid of disagreeing with Sir Edward Frankland, 
but we object to your reviewer representing that we are in dis- 





agr t in an inst in which we are in accord with him. 
J. ALFRED WANKLYN, 
W. J. Cooper. 
The Laboratory, New Malden, Surrey, 
June 12th. 





NAVAL EFFICIENCY. 

Sir,—‘' X.” would have looked less like a mere agitator if he 
had not sent an identical letter to the Naval and Military Record 
of the 8th. The engine-room ratings were put through their drill 
by deck officers because they were doing deck duties. He 
appears ignorant of the elementary fact that stokers, &c., are both 
stokers and bluejackets, exactly as in reverse order a marine is a 
marine and an officer’s servant. 

His ‘‘sequel ”—that in consequence there is ‘‘(1) general dis- 
satisfaction throughout the department ; (2) abnormal number of 
‘run’ cases Sums eathes (8) difficulty in recruiting stokers ”—I 
can only characterise as one of two things: Either ‘‘ X.” is an 
ignorant civilian agitator talking rubbish ; or, if he belongs to the 
Service—which I do not believe—he is yet more ignorant. 

The problem of the status of naval engineers is a difficult 
enough one in all conscience, but the very natural desire of engi- 
neer officers to improve their conditions is injured, not helped, by 
this kind of thing. 

Portsmouth, June 10th, X2, 








CATALOGUES. 


Baldwin Locomotive Works, Philadelphia, U.S.A.—Record of 
recent constructions, No. 12, April, 1899. 

Alfred Wilson, Stafford.—Pamphlet describing and illustrating 
the derivation of heat and power from the Wilson gas producer. 

Witmore and Binyon, Limited, Wickham Market, and Mark- 
lane, London.—Catalogue of rice mill machinery. 

James Clayton, The Clayton Air Compressor Works, New York. 
—Illustrated pamphlet of the Clayton compressors. 

C. A. Zadig and Co., Queen Victoria-street, London.—Abridged 
catalogue of light railway plant. 

Tangyes Limited, Birmingham.— Revised price list of chain 
blocks and chains (Weston, ‘‘ Cherry,” Facile, and Worm). 

Jas, Archdale and Co., Birmingham. Machine tools.—This is 
the seventh edition of this firm’s handy catalogue. Although only 
of a size which will fit the pocket, the illustrations, ty phy, 
binding, and paper, are alike of the highest standard, We note 
that Messrs, Atchdale are giving attention to the subject of electric 
driving. Two neat arrangements of self-contained electrically- 
driven machines are illustrated, viz., a sliding, surfacing, and 
screw-cutting lathe, and a drilling machine. In the former the 
motor is placed in a cabinet support under the fixed headstock, 
and the spindle is driven by worm and worm-wheel gearing, 
variation of speed being rendered possible by means of cone 
pulleys. In the case of the drilling machine the motor is attached 
to the base plate, 
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FEED-WATER HEATER. 


Tue engravings illustrate a new form of feed-water heater 
and purifier made by McPhail and Simpson’s Dry Steam 
Patents Company, Limited, Wakefield. 

Boiler installations without feed heaters are not according 
to modern ideas. No matter what system is adopted of heat- 
ing the feed-water, this auxiliary should not be dispensed with. 
It effects economy, and saves time and trouble in assisting the 
generation of steam in a boiler. The water is introduced at 
the top, and is showered down in the steam space which is 
connected directly to the steam boiler for the supply 
of live steam at the normal temperature of the pressure 


of the boiler, or preferably at the temperature of the livesteam | gr 


superheated. The water falls into and over the dishes or | 
interceptors, where it is heated by the steam to the tempera- 
ture of the water in the boiler, or to a higher temperature | 
when the live steam is superheated. The trays can be | 
removed, cleaned, or renewed through the upper manhole. 
The mud or precipitated salts are carried with the water to 
the bottom of the heater or purifier, whence they can be 
periodically blown out. The water in the heater and | 
purifier is subject to the same pressure of steam as the water | 
oon boiler. The purified or heated water gravitates to the 
iler. 

The arrangement of bent tubes in the heater and purifier is 
an auxiliary contrivance, to ensure the water being raised in 
temperature. The pipes or tubes are also connected for live 
steam from the boilers, or from the superheaters where such 
are in use, or they may be used by passing exhaust steam 
through them. 

The primary object of these arrangements is to raise the 
temperature to that normal to the pressure under which the 
boilers are working, so that only the generating of the steam 
from the normal temperature of the pressure is effected in the 
boiler. The heating of the water to the steam generating or 
boiling temperature of the pressure, it will be observed is done 
outside the boiler, and at the same time the lime salts and 
mud are separated and precipitated. 

In determining the work done according to the ordinary 
steam tables it will be found—assuming the temperature at 
340°6 deg. Fah., and the pressure at 1001b.—that 27-9 yer 
cent. of the work necessary to convert water into steam is done 
in the heater and purifier, 340°6 in the water, and 875°9 in 
the steam, respectively in the heater and boiler; or in the 
heater and installations of boilers to which the apparatus 
may be attached. 

The economy obtained from the use of the heater and 
purifier under ordinary circumstances is said by the makers 
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HARBOURS AND WATERWAYS. 





The Thames.—Some attention has been directed lately to 
a paragraph in the last report on the Admiralty Survey as to 
the shoaling of the Thameschannels. There are three princi- 
pal channels in the Thames estuary—the Middle, Deep, and 
West Swins for northward-bound vessels on the Essex coast ; 
the Prince’s Channel, on the Kent coast, for vessels under 
20ft. draught ; and in the middle the Duke of Edinburgh’s 
Channel for the large southward and eastward-going ships. 


| The report of the Hydrographer to the Admiralty is to the 


effect that in the Duke of Edinburgh’s Channel “ the shingles 
patch ’’ has now only 15ft. of water on it, and that its steady 
owth since 1882 has reduced the width of the channel from 
one and a-half to about half a mile. This channel appears 
to have diminished in width a quarter of a mile within 
the last two years, and the depth over the shoal 5ft., but the 
depth in the navigable channel itself does not appear from 


| the report to have become less. It is also reported with 


respect to the Middle Swin, which lies in the main route of 
the enormous traffic between London and the North, that it 
has of late years much contracted and shoaled, there being now 
little more than 19ft. of water on the shoalest part at low 
water. 

The Duke of Edinburgh’s Channel was formerly known as 
the Bullock Channel, which was buoyed out for the first 
time in 1856. At that time there was a minimum depth 
of 19ft. at the upper end ; in 1870 the depth had increased to 
35ft.; and it continued to increase in width and depth. In 
1882 the name was changed to the Duke of Edinburgh’s 
Channel, and it became the most capacious of the channels 
on the western side of the estuary, having a depth of from 
six to nine fathoms, but encumbered in the middle by a 
shoal composed of sandy shingle a mile long and half a mile 
wide, known as the Shingles, with only 34 fathoms over it 
at low water. The channel was buoyed out in 1882, and has 
since been used by all the larger class of vessels. If the 
deterioration in the depth of water continues, which the 
Admiralty surveyors seem to think is by no means impro- 
bable, it would entaila circuit of from fifteen to twenty miles 
round by the Kentish Knock. There does not, however, 
appear to be any immediate prospect of this channel being 
closed, as on the northern side of the Shingles there is still 
a waterway half a mile wide, with 64 fathoms at low water. 
The Royal Commission which was appointed to report on the 
Thames channels in 1894 stated in their report that it was to 
be expected that in the future, as in the past, there will be no 
permanence of any particular channel until artificial means 
are employed to regulate and direct the tidal currents. 
Beyond the duties exercised by the Trinity House in lighting 





and buoying the lower part of the estuary, there is no public 

y who has any care or control over it, or power to carry 
out works, the Thames Conservancy jurisdiction ceasing 
higher up the river at Leigh. 

There is a rumour that the old scheme for making a dock 
at Dagenham, two miles below the existing Albert Dock, is 
to be revived. It is said that for some time past those 
interested in the shipping trade have been endeavouring to 
obtain better facilities for the discharge of vessels, and are 
anxious to obtain a new dock specially designed for the rapid 
loading and discharging of steamers and the adoption of 
every known labour-saving appliance. All this is to be 
afforded at the new dock, which is estimated to cost upwards 
of two millions. Whatever advantage such a dock might 
afford to the shipowner, to the capitalists who find the 
money the prospect of any return for their outlay appears 
very doubtful. There is not at the present time sufficient 
business to fill the accommodation that already exists, and 
the return to the shareholders cannot be regarded as satisfac- 
tory. Considering what is being done at other ports, both in 
this country and abroad, to facilitate navigation and trade, 
there is no doubt room for improvement in the Thames, but 
there are more advantageous ways for developing the 
~~ of the Port of London than by building new 

ocks. 

Bristol --Mr. W. W. Squire, M. Inst. C.E., has been 
appointed dock engineer in the place of the late Mr. 
McCurrich. Mr. Squire has had considerable experience in 
dock construction in India, and more recently has been 
engaged in work of a similar character with Sir John Wolfe 
Barry. 

Preston.—At a recent meeting of the Corporation the 
chairman of the Ribble Committee reported that the amount 
of capital expended on the dock and river amounted to 
£1,180,111. The income for the past year amounted to 
£28,071, giving an excess over working expenses of £7706. 
The rate on the town required to cover the interest on the 
borrowed money and repayment of capital, after deducting 
the surplus over working expenses, was 2s. 14d. in the £. 
The imports and exports had risen from 48,185 tons in 1892, 
when the dock was opened, to 374,809 tons last year. It was 
considered that last year was the most favourable the dock 
had experienced. The training works, and dredging in the 
lower part of the channel, commenced in 1896, have been 
continued, and the channel has so far improved that a 
depth of 19ft. 6in. can now be relied on at H.W.S.T. The 
cost of the dredging during the year, in the upper part of the 
river, had amounted to £3597. It is intended to increase 
this amount in future, and a new suction dredger is now in 
course of construction, and is expected to be delivered in the 
autumn. The chairman remarked, from his experience 
obtained on the Ribble he felt certain that depth of water 
meant money and prosperity, and that money spent in 
dredging to secure depth was the very best outlay they could 
make, and that the Corporation would be justified in spend- 
ing almost any amount on the dredging. He quite expected 
that the time would come when, with the results already 
obtained to go upon, the Ribble Committee would come to 
the Corporation for power to purchase yet another dredger. 

Heysham.—Notwithstanding a rumour that has been 
circulated to the contrary, the works here are making steady 
progress. The contract which Messrs. Price and Wills are 
carrying out, at a cost of £498,000, includes the construction 
of a harbour of 44 acres, enclosed by twe embankments; a 
pier 300 yards long; and achannel of the same length con- 
necting the harbour with Heysham Lake. The embank- 
ments have been carried round the whole of the area, so as 
to exclude the tidal water, and the foundations of the pier 
and wharf have been laid. As the two embankments 
approach each other, a timber gantry was erected across the 
gap left, and this closed by tipping rock and clay from the 
gantry. So far from any engineering difficulties having been 
encountered as reported, the works have proceeded from the 
commencement without any mishap or difficulty. 

Seaham.—The works for the improvement and reconstruc- 
tion of the harbour and docks at this port are now well in 
hand. The existing harbour and dock were constructed by 
Lord Londonderry’s predecessor in 1831, and cover nearly 
12 acres. The export of coal from the Londonderry and 
other mines has steadily increased, till it has now reached a 
total of about half a million tons a year. With the increase 
in the size of the steamers engaged in exporting this coal, 
and the opening out of new mines in the neighbourhood, 
the accommodation has become very inadequate. It was 
therefore determined to transfer the property over to a limited 
liability company, the shareholders in which consisted princi- 
pally of members of the owner’s family. Plans for the new 
works were prepared by Mr. H. Wake, M. Inst. C.E., and an 
Act obtained in the last Session. The works embrace the 
construction of two protecting sea piers, enclosing an area of 
30 acres, the foundations of the piers resting on the rock ; 
the deepening of the entrance channel; the formation of a 
new deep-water dock, 10 acres in extent, with a depth of 
274ft., and on the sill of the lock of 25$ft.; and the provision 
of twenty-three coal shoots, hydraulic cranes, and all other 
equipment for the rapid delivery of coal. The dock is 
intended to provide for vessels of 5000 tons burthen, and for 
the export of 14 million of tons of coalannually. The con- 
tract for the works has been let to Messrs. Pearson and Co., 
the estimated cost being £378,000, and the time for com- 
pletion four years. The price paid to Lord Londonderry for 
the existing port and its appurtenances is £88,000, which he 
takes in shares. The total capital of the new company is 
£450,000. 

Peterhead Harbour.—The works for the construction of a 
refuge here progress slowly and surely. From the last Govern- 
ment report it appears that during the year ending March, 
1898, the south breakwater was extended 90ft., and a further 
length of 34ft. was brought up to the level of 10}ft. below 
low water; 911 cubic yards of concrete in mass had been 
deposited, and 7159 cubic yards of concrete in blocks, besides 
granite coping and other works. The average daily number 
of men employed was—free men, 156 ; convicts 325; warders 
and guards, 34. The value of che work executed was £11,911. 

Ellesmere Port.—A new grain warehouse five stories high, 
and capable of holding 7000 tons of grain, with appliances for 
dealing with the grain at the rate of 200 tons an hour, has 
been recently opened at this port. The increased business 
now transacted by the Shropshire Union Canal system is one 
of the indirect advantages arising out of the construction of 
the Manchester Ship Canal. The terminus of the Shropshire 
Union Canals is the first port on the canal, being situated 
three miles above the Eastham locks. The system extends over 
about 200 miles of waterway. Previous to the opening of the 
Ship Canal the company had constructed a connection with 
the Mersey, with quay walls, docks, wharves, and warehouses, 
and facilities for the shipment of coal. Since the opening 
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of the Ship Canal vessels of much larger tonnage can now use 
this port, and vessels of from 3000 to 4000 tons burden 
discharge along the extension quays. The company now 
have every accommodation for dealing with all classes of 
merchandise, both by canal and railway. The merchandise 
chiefly dealt with by the canal is the import of flints, china 
stone, and clay to the Potteries in North Staffordshire, and 
the export of iron and earthenware, and the import of grain 
and timber and export of coal. There is covered accommo- 
dation for 30,000 tons of grain and general merchandise, 
wharfage space for over 40,000 tons, and quay space extend- 
ing along the Ship Canal for 2000ft., having 20ft. depth of 
water; hydraulic coal tips and other appliances capable of 
discharging 400 tons an hour, the quantity shipped last year 
amounting to 138,500 tons ; and appliances for moving grain 
at the rate of 200 tons an hour. The company own and 
work 10 steamers, 120 river flats, and 400 canal boats. 

Sheffield and South Yorkshire Canal.—The company is 
gradually improving this waterway in order to provide for the 
increasing traffic; the works undertaken, however, are of a 
very moderate character as compared with the original 
scheme of improvement laid before the Parliamentary Com- 
mittee when the Act for transferring these canals from the 
railway company was obtained. Recently the waterway has 
been widened at Attercliffe between Shirland-lane and 
Pinfold - lane bridges. The channel has now been made 
wide enough to allow two boats to pass at a time, which will 
greatly facilitate the traffic here. 

New York.—The widening of the East Channel in the 
harbour from the Narrows past Sandy Hook and beyond the 
bar, from 16ft. toa uniform depth of 40ft., is to be com- 
menced at once. The amount of material to be moved is 
estimated at 39,020,000 cubic yards, and the only tender 
sent in was for 9 cents per cubic yard, and this has been 
accepted. 

German canals.—In a despatch sent to the Foreign-office 
from H.M. Ambassador at Berlin some particulars are 
given of the proposed new midland canal for uniting the 
great mining centre of Germany with the Elbe and the 
agricultural district to the east, and connecting together the 
Rhine, the Weser, and the Elbe. The Bill empowering the 
finance minister to raise the money for carrying out the 
works for the proposed waterway has been laid before the 
Prussian Parliament. The new canal is to leave the Rhine 
near the great coal district at Ruhrort, to connect with the 
Dortmund-Ems Canal, cross the Weser at Minden, pass 
through Hanover, and reach the Elbe a little below Magde- 
burg. Eight connecting canals are to be made at Osnabruck, 
Hilderheim, Magdeburg, and other cities. The canal is to 
be made large enough to accommodate boats of from 600 to 
700 tons burden. The estimated cost is £13,000,000. The 
average distance between the locks will be 24 miles, as 
against 1} miles on twelve of the principal French canals. 
This canal has become almost a necessity, as the railways are 
quite insufficient to handle the heavy freights of the Rhine- 
Westphalian coal and iron district. It is also expected 
that by means of this waterway a great deal of the traffic 
which now passes through Dutch ports will be diverted to 
those belonging to Germany, and that new markets will be 
opened out for the products of a very large agricultural 
district. This canal has also been very favourably reported 
on by the military experts deputed by the Government to 
inquire into the matter. It has been shown that during the 
last war the railways were quite inadequate to cope with the 
entire traffic brought on them, and that water transport 
would be of great advantage to the army in the conveyance 
of food and heavy stores across the country. 








FIREPROOF FLOORING. 


ATTENTION has been much called of late to the subject of 
disastrous fires in large buildings, and naturally not a little 
interest attaches to every endeavour made to minimise the 
effects of such conflagrations. In America—and to a smaller 
extent in Europe and Great Britain—there is an increasing 
tendency to erect buildings around steel structures, and this 
despite the fact that when steel joists and pillars get hot 
they bend and twist to such an extent that in the great 
majority of the cases the ruin of the building, should fire 
break out, is even more complete than would have been the 
case had wood instead of metal been used in the con- 
struction. 

We have lately had an opportunity of making a detailed in- 
spection of a fireproof floor, ceiling, or roof, of a type which is 
being extensively used, and we are informed that though fires 
havevoccurred in many instances in buildingsso protected, none 
of these buildings have been destroyed or seriously damaged. 
Naturally it is too much to expect yet that a building should 
be entirely fireproof. There must always be present—if not 
in the actual structure itself, at all events in the contents of 
buildings—so much combustible matter, that it would be idle 
to expect such a thing as complete immunity from the effects 
of fire. It must therefore be considered as satisfactory if, when 
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LINTEL 


a fire does occur, the building in which it takes place can be 
protected from absolute destruction. This has been the 
object of the inventor of the flooring in question—Mr. Mark 
Fawcett, of Westminster. Here the principle involved in- 
cludes the use of steel joists, but by the use of lintels of 
peculiar construction the fire, should one occur, is prevented 
from playing directly on the metal; in fact, a circulation of 
comparatively cool air is maintained on the underside of the 
joists, which are free to expand downwards. 

The method by which this is attained is as follows :—The 
floor, ceiling, or roof, as the ease may be, is furnished with 
rows of joists laid parallel to one another, and at a distance 
of some 2ft. apart. The lintels, which are made of semi- 
fire-clay, are placed side by side between these joists, their 
ends, which are slotted, resting on the lower flanges of the 
joists. Concrete is then spread over the top of the lintels, 
which are so shaped that the concrete can go right down and 
rest on the top of the lower flanges of the joist, and, when 
set, can actually support the lintels, which, being of a brittle 
nature, would be liable to fracture were they subjected 
directly to “jars.” Reference to our illustrations will render 
our explanation quite clear. Fig. 1 is a view of a lintel, 





which has several features which are worthy of notice. In 
plan view it is as shown in Fig. 2; that is to say, the ends 
and the sides are parallel to one another, but the base of the 
lintel is a rhomboid, the ends being at right angles to the 
smaller diagonal, as shown in the dotted lines. It will be 
noticed that the ends are slotted, so as to take the flange of 
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Fig. 2—ARRANGEMENT OF LINTELS 


the joist and to leave a space underneath it. Each lintel is 
hollow from endtoend. Fig. 3 shows a longitudinal section 
made through the centre of three of the lintels—and there 
are several points which are to be observed here. First, the 
slots in the ends of the lintels are sufficiently deep to allow 
of a space at the underside of the lower flanges of the joists. 
In case of fire, therefore, and should these get hot, they are 
capable of expanding. Moreover, a second purpose is thereby 
served; an air passage is formed which communicates with 
each of the hollow lintels, and with the outside air by means 
of air-bricks, thus ensuring a 
circulation of air, tending to 
reduce the temperature all 


and baking the pieces so formed. It will be remembered 
that there is a considerable space beneath the under surface 
of the bottom flanges of the joists and the top of the under 
lip of the lintel. This space is sufficient to allow the lintels 
to “ride” on one another, which is taken advantage of for 
putting the last lintel of a row in position. The lintels fo 
some distance can be “ridden” on the top of one another 
some three-quarters of an inch being obtained in each cage, 
and if enough are done it is quite easy to insert the last, and 
then put the others back into their proper position. 

The advantages claimed for this system are the following ;— 
Fireproof quality, sanitary value, lightness, strength, ease 
and quickness of construction, and cheapness. It may 
perhaps, be interesting if we say a word or two on 
the subject of each of these claims. As to the first—firo. 
proof quality—we have already said enough. The sanitary 
value would come in doubtless by reason of the absence of 
wood and the facility of washing. As to lightness it may be 
mentioned that a third of the concrete is displaced, and ag 
the lintels are only just heavier than an equal volume of 





UY | concrete, and as the lintels are hollow, the gain in weight jg 


| considerable. The strength of the floor is very great. The 
| lintels themselves will stand when loaded in the centre some 


//, | 25 to 30 ewt. before breaking, while in addition to this there 


|is a continuous series of concrete arches, bearing on the 
| flanges of the joists, and helping to support the lintels them. 

selves. That it bears a weight of 150 lb. per square foot over 

a fire of 2200 deg. temperature is an excellent testimony of 

its strength. The ease and quickness of construction of this 
| floor will have been evident from what has gone before, but 
| we can add that the concrete could be put on as fast as ever 
| the lintels are placed in position, and that the floor, ceiling, 
| or roof—as the case may be—is then practically complete, 
| The undersides of the lintels are provided with undercut pro. 
| jections, which, together with the adhesive nature of the 
| material of which they are made, form an excellent ground 
| for the addition of plaster. As regards cheapness we are 





over the floor. Then, too, it 
is to be noticed that the lower 
lip of the lintel is slightly 
longer than the upper portion, 
which permits of the joist 
being embraced, while there 
is an almost perfect joint at 








the bottom between two 
adjacent lintels. Fig. 4 is a 
section between two lintels, 
and shows how the concrete 





comes down and finds a bed 
on the top of the lower flange 
of the joist, while not blocking 
up the space beneathit. Fig. 
5 shows at A and B two 
transverse sections. The sec- 
tion at A is through the 








body of the lintel; that at B 
is through the slot; and each 
shows the passage way for air. 
It will be seen in these sec- 





tions that the outsides of the 
tops of the lintels are pro- 
vided with saw-teeth projec- 
tions, so formed that when 
the concrete sets these teeth 
engage in it, and the concrete 
actually holds the lintels up, 





irrespective of the bearing 
they get at their ends. The 
floor has therefore practically 
all the strength of a purely 
concrete floor, while not 
being saddled with wood centering or the buckling of the 
joists. 


As regards its fire-resisting qualities, we may quote briefly | 
from a report made by Mr. Howard Constable, expert of the | 


Building Department of New York. The room in which the 
test was made by this gentleman was 11ft. by 14ft. by 10ft. 
high. The floor was constructed of steel beams, 6in. deep. 


114 Ib. per foot, set 2ft. apart, and resting on blue-stone | 
The lintels were of terra-cotta of the | 


plates in- the walls. 
usual shape, namely 84in. by 54in. in diameter, and 2ft. in 
effective length. 


beams. 


sections. The fuel used was dry oak and hickory, with 


five gallons of oil. The fire was started at 9.33 a.m. The room | 


wag provided with a chimney at each corner, and at 
10.3 a.m. flames were issuing from these chimneys, the smoke 
having cleared away. At 10.15 there was a temperature of | 
1900 deg. ; at 10°42, 2200 deg.; 11.15, 2000 deg. More fuel | 
was put on at 11:45, and at 12.16 a fire stream at 60 Ib. | 
pressure was turned on for fourteen minutes, and water was 
also run over the top of the floor. The actual report is short | 
and to the point. It is as follows :—“ At no time did the fire | 
penetrate through the floor, nor did the fire stream cut | 
through at any point.” As a result of this test it was decided 
to permit the use of this floor in any building to be con- 
tructed in New York City and State. 

We have recently inspected the fireproofing work which is 
being carried on at the new Admiralty Buildings by Messrs. 
Mark Fawcett and Co. Already one wing has been completed, 
and new a second wing is being protected. We only need 
concern ourselves at present with the actual flooring which 
we saw being laid. The lintels are laid between the joists by 
one man. It may be asked why the lintels are laid on the 
slant. The reason for their being made of the shape they are 
will be evident by again referring to Fig. 2. Tt is clear 
that, because the ends are at right angles to the smaller 
diagonal, the lintel is capable of pivoting at the point A, 
which will allow of its being put in between the joists after 
these are fixed. Were this not done, and were the lintels 
simple parallelograms, they could only be “threaded” on 
the joists, and it would be necessary to leave the ends of 
these free while the joists were being fixed. This would 
manifestly be inconvenient in many ways. As it is, the | 
fixing can be carried on most expeditiously ; indeed, one man | 
can fix more lintels than another man can supply him wich, | 
supposing the distance the latter has to travel to obtain them | 
is only a few yards. We saw six lintels—representing a square | 
yard of area—put in position in twenty-five seconds. There 
are special-shaped pieces for filling up the triangular spaces 
left at the ends of each set of lintels. These are made b 
cutting the lintel while “ green” along its smaller diagonal, 











Cement was ‘* tamped ’”’ on the top of this, | 
and the surface came 2}in. above the upper flanges of the | 
The loading was placed on two sections of the floor, | 
and was equal to 150 lb. per equare foot of area of these two | 


Figs 3 4, and 5--SECTIONS OF LINTELS 


hardly in a position to speak ; we can only say that, given a 
| straightforward piece of work, we are informed that the price 
is but little, if any, in excess of simple concrete. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE was much discussion on ‘Change this—Thursday —afternoon 
at Birmingham, on the proposal to abolish discounts in the finished 
iron trade. Merchants point out that there would be no induce- 
| ment to settle their accounts promptly. Makers, on the other 
| hand, say that merchants invariably deduct the discount whether 

they pay promptly or not, and they allege that prompt payment 
| houses would find their reward in the preference given to the 
| execution of their orders, The news of the abolition of discounts 
in the coal trade is a factor in support of the suggested reform. 

Business continues brisk, and the export lines show a marked 
improvement, while home and district requirements are excep- 
tionally heavy. The gratifying nature of the Board of ‘Trade 
returns have a favourable infil on busi 

Bar iron has a good demand. Unmarked bars realise £7 5s. to 
£7 10s., and similar iron of North Staffordshire make £7 10s. 
Merchant iron is £7 15s, to £8 10s. Marked bar is unaltered at 
£9 2s, 6d. for the Earl of Dudley’s brand, £8 10s, for ordinary 
marked bar, and £8 for second grade. 

Black sheets maintain their improvement. Singles are £7 7s. 6d. 
to £7 12s, 6d., doubles £7 15s. to £8, and trebles £8 10s. Galvan- 
ised corrugated sheets are £12 5s. to £12 15s. per ton for 24 w.g. 
f.o.b. Liverpool. Hoop iron is £7 10s. and £8 for best ; rivet iron, 
£8 10s,; nail iron, £7 15s.; gas strip, £7 5s. ; 

The Staffordshire steel works continue well employed. Mild 
steel of local manufacture makes £8 5s, to £8 15s. for plates ; 
£8 10s. upwards for sheets; £7 5s, to £7 15s, for angles and 
rag and £7 5s. to £7 10s. for bars, Bessemer blooms and 

illets are £5 5s, to £5 10s., and best Siemens ditto 50s, per ton 
more, 

The demand for pig iron shows no abatement, Staffordshire 
cinder forge is 52s. fo b4s.; part-mine, 57s. 6d. to 60s.; all-mino, 
ordinary, 64s. to 70s.; best ditto, 75s. to 77s. 6d.; and cold blast, 
105s. Northamptonshire forge was 57s. 6d. to 593,; Derbyshire 
forge, 57s. to 58s.; and North Staffordshire, Leicestershire, and 
Nottinghamshire forge, 50s. to 603, 

Copper shows a slight advance upon the weck. 
£76 2s, 6d. cash, and September prompts £76. 

Much satisfaction is felt in Wolverhampton at the circumstance 
that a House of Lords Committee has agreed to the passing of the 
preamble of the Wolverhampton Tramways Bill, it having been 
arranged to take the clauses at a later date. The object of the 
Bill is to authorise the Wolverhampton Corporation to make, im- 

rove, and alter tramways inside the borough boundaries of 

olverhampton ; to acquire, alter, and improve tramways outside 
the boundaries, and to work the whole by electrical power, It was 
explained that the system of existing tramways required alteration 
to fit them to be worked by electricity, The time fixed by the 
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70 for the purchase of the Tramway Company’s under- 
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NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

er.—'he persistent upward movement in prices continues 
to have & disturbing effect upon the iron market here, and in many 
uarters it is being questioned whether they have not touched the 
ihmit that legitimate trade can maintain. The further upward 
pn during the past week has represented an all-round advance 
of 10s. on bar iron, and on both iron and steel hoops, a very 
eneral hardening on pig iron of about 1s. to 1s, 6d., and advances 
a about 2s. 6d. on both hematites and billets. It can scarcely, 
however, be said that even these advances have put any check upon 
makers and manufacturers readily disposing of all the production 
they can place on the market. The position rather is that they 
are still unable to meet the requirements of buyers, and for the 
most part do not care about quoting at all except to their regular 
. ers. 
ay ge active inquiry continues to be reported in the iron 
market here both for raw and finished material, and although the 
pusiness offering is not of any really large weight, it is in excess 
of what either makers or manufacturers care to entertain. At 
Tuesday's meeting there was an exceedingly strong tone all 
through as regards prices, with, as already intimated, a general 
upward move both in pig and finished iron, Lancashire pig iron 
makers are scarcely in the market at all, and 66s. 6d., less 24, is 
the minimum they would accept for No. 3 foundry, delivered Man- 
chester. Both Lincolnshire and Derbyshire makers are in much 
the same position, and go on steadily hardening in price, with, in 
most cases, nothing to offer in the open market. Lincolnshire 
No. 3 foundry is quoted 62s, 6d. to 63s, 6d. net cash, and 
Derbyshire 63s. to 64s. net cash, delivered Manchester. Forge 
qualities are exceedingly scarce, and ge little more than 
nominal, at about 63s. to 63s. 6d., less 24, for Lancashire, and 
6ls, 2d. to 62s, 2d. net for Lincolnshire, delivered Warrington. 
The increasing scarcity of Middlesbrough iron is forcing up prices, 
and the minimum quotations for ordinary brands are 69s, 4d. to 
69s, 10d., with special brands quoted 70s. 10d. net by rail Man- 
chester. Scotch iron has also advanced quite 1s. per ton, Glen- 
garnock and Eglinton, delivered Manchester docks, being quoted 
70s, 6d. to 71s., with ordinary brands of American pig iron quoted 
about 64s. net cash. 

Finished iron makers report anactive inquiry for nearly all descrip- 
tions of material, and there has been asubstantial advance in prices. 
At meetings of the Lancashire bar and hoop iron makers’ associations 
in Manchester on Tuesday, it was decided to put up list rates 10s, 
per ton, and the Iron Merchants’ Association meeting on the same 
day also advanced stock prices 10s. per ton. Delivered Manchester 
district, Lancashire bars are now quoted £7 1ds., and hoops 
£8 2s, 6d. for random to £8 7s. 6d. for special cut lengths, with 
9s, 6d. less for shipment. Sheets are not quoted under £8 12s, 6d. 
to £8 15s, delivered here. Merchants’ stock price for bars is now 
£8 10s. per ton. 

In the steel trade there has also been an upward move in prices, 
Hematites have been raised 1s, to 1s. 6d. per ton, 77s. 6d. to 
79s., less 24, being now quoted for No. 3 foundry, and billets have 
been advanced about 2s, 6d. per ton, local makers asking £5 15s, 
to £5 17s. 6d. net cash, delivered here. Steel bars average about 
£7 lis. to £7 17s. 6d.; angles, £7 17s. 6d. up to £8; hoops, 
which only a fortnight back were put up 5s. per ton, were at the 
meeting of makers on Tuesday further advanced 10s., this upward 
move being considerably influenced by the further advance in 
billets, which during the previous fortnight had gone up 5s. per 
ton, and also by reports received from Glasgow that steel plates 
had been advanced 10s, per ton ; the official basis for steel hoops 
is now £8 10s. delivered here. For steel plates quotations are 
now little more than nominal, as makers have practically nothing 
to offer for anything like early delivery, and there is really very 
little buying just now going on ; where buyers, however, are not 
pressing for delivery, orders might be placed at about £8 for 
—— to £8 15s. for boilermaking qualities delivered in this 

istrict. 

In connection with the advance in manufactured iron and steel 
already referred to, the Pearson and Knowles Coal and Iron 
Company has issued to its Liverpool customers special circulars 
announcing an advance of 10s. on bar iron, bringing the price to 
£7 15s, ; 10s, on iron hoops, bringing the list rate to £8 ; and 10s, 
on steel hoops, making the basis 8 10s,, delivered in 10-ton lets, 
Liverpool, 

The position in some branches of engineering is perhaps scarcely 
so strong as it has been, not that case is any present actually 
lessening activity, establishments generally having still sufficient 
work in hand to keep them fully going during the remainder of 
the year ; but new inquiries are not coming forward so freely, es- 
pecially amongst makers of textile machinery, and some sections 
of the engine-building trade, whilst boilermakers are not quite so 
pressed with work as they have been, and machine toolmakers, 
although there is as much new work offering as they can entertain, 
are in some cases not in a position to be altogether so independent 
about quoting for orders as they were a short time back. The 
monthly retarns of the leading trade unions still furnish evidence 
of the general activity of the engineering industries. The Steam 
Engine-makers’ Association has only about 1 per cent. of the total 
membership on the unemployed list, which may be regarded as the 
“irreducible minimum,” whilst, locally, the number on_ benefit 
is almost nil, The United Machine Workers’ Association has less 
than 2 per cent. of its total membership on benefit, and only about 
lf per cent. in this immediate district. All the reports from 
branches as to the state of trade are satisfactory. 

The general condition of the coal trade here shows no material 
change, There is necessarily a continued falling off in require- 
ments for house-fire purposes, and the better qualities of round 
coal are in some quarters becoming difficult to move; but with 
the colliers generally having cleared away all the supplies 
they have held on the pit-banks, or rather the wharves 
and yards, any surplus output is more than required 
to put down the stocks that are usually accumulated at 
this time of the year for the ensuing winter's demand. As a 
result, pits, with very few exceptions, are being kept on full time, 
and there is no attempt to force sales in the open market, which 
under ordinary conditions is usually very general during the 
summer season. Prices remain firm at the full list rates, and the 
probability is that not only will these be maintained during the 
summer, but that with the commencement of the autumn there 
may be some further advance, possibly in September, as with the 
following month there will be another increase in miners’ wages, 
in accordance with the arrangement come to at the conference 
held early in the present year. 

Common round coals continue in active request for steam and 
forge Le say, whilst there are also a number of inquiries coming 
forward rom various districts for gas coals, and with the short- 
ness of supplies the tendency of prices is decidedly in an upward 
direction, For good qualities of steam and forge coals 9s. to Bs. 6d. 
is being got at the feos mouth, whilst collieries that have any gas 
coals to sell are holding for quite 2s. above last year’s rates, re- 
presenting from 9s, 6d. to 103. for gas coal at the pit. Engine 
classes of fuel are also in brisk demand, and although in some of 
the inferior sorts there are perhaps more plentiful supplies upon 
the market, good qualities of slack continue scarce, and full prices 
are maintained without difficulty. Best slack at the pit is readily 
fetching 6s, 6d. to 6s. 9d.; pn A 5s. 9d. to 6s.; with some of 
the common sorts obtainable at 5s. to 5s. 6d. 

Shipping is fairly active, but prices show no material improve- 
ment, common steam coals being obtainable at 9s, 3d. to 9s. 6d. 
delivered Garston docks, about 9s, 9d, to 10s, High Level, Liver- 


Manchest 





peel, and about 10s, 6d, delivered Partington Tips, Manchester 


ip Canal. 

the present production of coke continues not only inadequate 
to meet requirements, but week by week there is an increasing 
searcity of supplies with a corresponding upward move in prices, 
which, in fact, are just now regulated not by any nominal list rates, 
but according to circumstances, and 18s, to 20s, is being got for 
ordinary furnace coke at the ovens, 

Barrow.—The hematite pig iron trade continues very firm, but 
the business doing is not considerable, inasmuch as makers are not 
able to sell much metal, and consumers are putting off buying 
until they are more in need of deliveries. Prices are very firm at 
693, 6d, to 71s, for parcels of mixed Bessemer numbers net f.o.b., 
while warrant iron sellers are at 69s, 7d. net cash, buyers 69s. 64d. 
During the week there has been a slight decrease in stocks to the 
extent of 596 tons. Stocks now stand at 231,352 tons, or 55,373 
tons more than at Christmas last year. Makers practically hold 
no stocks. There are 42 furnaces in blast, as compared with 41 in 
the corresponding week of last year, but the output is greater 
than ever it was in the history of the trade, although at one time 
50 per cent. more furnaces were in blast. 

The iron ore trade is very busy, and the demand is fully sustained 
as well on local account as on export account; that is, export 
chiefly to the Clyde, South Wales, and West Coast ports generally. 
Prices are very firm at 15s. 6d. for Loma average qualities net at 
mines, and even commoner sorts realise 12s, 6d. per ton. Spanish 
ores are in large use, and are firm at about 16s. to 17s. per ton, 
delivered. There has been such a large importation of raw 
material that the shipping returns at the port of Barrow show 
very large increases as compared with any previous year. 

In the steel trade there is very much life and vigour, and orders 
are plentiful for all the various classes of steel produced in this 
district. Heavy steel rails command a good market, and are quoted 
at £5 2s, 6d. per ton. Steel ship plates are in brisk py as well 
on Admiraity as on mercantile tonnage account ; £7 2s, 6d. is the 
current quotation, and angles are at £6 13s. 9d. per ton. The 
business doing in tin bars, hoops, billets, wire and merchant steel 
generally, is quite as ful] as makers can deal with. They are well 
booked forward, and are likely to be very wel] employed for a con- 
siderable time. 

Shipbuildersare very freely employed, on Admiralty work chiefly, 
and it is probable they will remain so for a couple of years to 
come, even if no new orders are forthcoming, but there is a good 
prospect of orders nevertheless, 

Coal and coke are in very large demand, and ay are decidedly 
firm at full rates, good steam coal being at 14s. 6d. per ton, and 
Durham coke at 27s. 6d. delivered at West Coast furnaces, 

Shipping returns for West Coast ports show that last week 
10,547 tons of pig iron, and 9312 tons of steel were exported, 
showing a decrease of 8504 tons of pig iron, and 907 tons of steel, 
as compared with the corresponding week of last year. The 
total shipments this year have reached 227,595 tons of pig iron 
and 225,699 tons of steel, showing a decrease of 3056 tons of pig 
iron and 24,178 tons of steel, as compared with the correspond- 
ing period of last year. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In the South Yorkshire colliery district interest at present centres 
upon the re-arrangement of the contracts for locomotive fuel for 
the different railway companies, A meeting of coalowners was 
held at Sheffield on the 9th instant, when it is understood no 
definite price was fixed upon, there being some difference of opinion 
as to the rate which would be asked. It is pretty certain, however, 
that the figure finally resolved upon will represent a considerable 
advance on the previous contract. Several coalowners were in 
favour of asking at least 3s, per ton more. The lowest rate of 
advance which has been suggested anywhere was 2s, 2d. per ton, 
and it is certain that the railway companies will not obtain their 
stpplies for the latter half of this year under that figure, or even 
more per ton in advance of what they paid for the first half. In 
some instances contracts have been made with large consumers for 
steam coal from 10s, to 10s, 6d. per ton. Several railway com- 
panies have been asked to pay the latter sum. The Lancashire 
and Yorkshire Railway Company have completed their contracts 
for supplies at an advance of 2s, 8d. per ton over the price fixed a 
year ago, making their figure 10s, 1d. pertom This looks an ex- 
treme rise, but it is freely talked of here as likely to be asked for 
by Yorkshire coalowners. In household coal, of course, the con- 
tinued fine weather is diminishing the consumption, but as yet 
quite an average trade is being done for the season, and there is 
no anticipation of any general reduction in prices. Best Silk- 
stones fetch 10s. 6d. to lls. per ton ; ordinary from 8s. per ton; 
Barnsley house 9s, 6d. to 10s. per ton ; seconds from 7s. 9d. per 
ton. In steam coal business continues as brisk as ever, the Baltic 
trade showing a considerable advance, while Germany has also in- 
creased her demand. Indeed, the present volume of trade is said 
to be quite equal to what it was when the Welsh coal strike shut 
off supplies from that district. Barnsley hards are 9s. 6d. to 11s, 
per ton ; seconds from 8s. per ton. In manufacturing fuel nuts 
are quoted 7s, to 8s, per ton ; small coal 4s, to 5s. per ton. The 
coke ovens continue full of work, a ready market being found for 
all that is produced ; ordinary qualities make 12s, to 13s, per ton ; 
best coke 14s, to 15s. per ton. This, of course, exhibits an advance 
of 4s. to 5s, per ton on the rates at which contracts were made six 
months ago. 

In the iron market it is almost impossible to give exact quota- 
tions, as prices are fluctuating from day today. Consumers who 
have covered their future requirements by contract are reaping the 
advantage of their foresight, but others who have to buy from day 
to day are paying enhanced prices. At the time of writing West 
Coast hematites, which in May were at 71s. to 72s. per ton, are 
now selling readily at 77s. 6d. to 80s. per ton. East Coast hema- 
tites are making about the same figures, the difference between 
West and East having largely diminished during the exceptional 
demand. Lincolnshire No. 3 foundry, 56s. 6d. to 57s.; forge ditto, 
56s. to 56s, 6d.; Derbyshire No. 3 foundry, 57s. 6d. to 58s. 6d.; 
forge ditto, 56s. to 57s.; bars, £7 15s. to £8 ; sheets, £8 10s. to 
£8 15s. Iron prices have rushed up through two reasons. The 
first is the rapid advance of the cost of fuel, and the second the 
abnornal demand existing for pig iron. Makers are thus pressed 
with orders, and unable to produce all that is required. It is 
expected that current rates will be maintained, if not even 
exceeded, for months to come. 

The foreign trade in cutlery during May shows a value of 
£50,219 as compared with £39,032 for May, 1898. Hardware and 
cutlery combined showed a value of £183,703 against £157,246. 
The increasing markets were Russia, Sweden and Norway, Belgium, 
France, Spain and Canaries, foreign West Indies, Chili, Brazil, 
British East Indies, Australia, and Canada. The decreasing 
markets were Germany, Holland, United States of America, 
Argentine Republic, and the British ions in South America. 
The foreign trade in unwrought steel during May reached a value 
of £298,252, as compared with £222,409 for the corresponding 
month of last year. 

In the lighter trades the reports vary considerably. Files, edge 
tools, saws, and similar goods are all in brisk demand, and 
although the standard houses in cutlery, silver, and electro-plate 
find full employment for their workmen, there is not quite so satis- 
factory a state of affairs reported in several of the other establish- 
ments, Very little is doing at present with the American market. 

The directors of Messrs. John Brown and Co., Limited, Atlas 
Steel and Iron Works, Sheffield, in their annual report, issued on 
the 13th inst., intimate that they have acquired, subject to the 
— bef cerergeary he oe and Lars oni of = 

‘lydebank Engineering and Shipbuilding Com , Glasgow. The 
capital is to be increased from £1,520,000 to £2,500,000. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

TuIs week there has been a material measure of improvement in 
almost all branches of the iron and allied industries of this district, 
and the tone and extent of business are very satisfactory and 
encouraging, being altogether ‘‘bullish,” and not without good and 
sufficient cause. Such a favourable state of trade as that at 
present reported occurs only once in a decade, and the general 
idea _— to be that the best of the improvement is yet tocome, 
though the next two months usually form a period of the year 
when trade is slack and prices tend in favour of the consumer. 
That, however, is not the experience this year, there has not been 
any slackening in June, but rather has the demand increased, and 
prices have gone up, in some cases substantially. From all 
quarters it is reported that the supply falls short of the demand, 
and that the stocks are very small. Particularly is this so in the 
United States, which has hitherto been competing strongly with 
our manufacturers, but that competition has pretty well ceased, 
because there is no surplus to dispose of. Our Board of Trade 
returns for May did a good deal to strengthen the market, for they 
were very satisfactory ; indeed, as far as regards iron and steel, the 
quantity exported was 28 per cent. larger than in the corresponding 
month last year. 

The price of No, 3 Cleveland G.M.B. pig iron has gone up no 
less than 1s. 6d. per ton this week, and it is about 21s, 6d, per ton 
dearer than it was in the Juneof lastyear Traders are so sanguine 
that they even expect to see 70s. reashed before the top has been 
attained, and some experienced sellers would not be surprised to 
hear of a still higher price. There is no sign that the improvement 
will not be maintained all this year, and consumers are so convinced 
that there will not be lower prices, that they are offering to buy 
for delivery up to the end of the year, and to pay the same prices 
as they give for prompt iron. Makers state that they have found 
it easier to sell No. 3 iron since the price exceeded 60s, than it was 
to sell when the quotation was in the neighbourhood of 50s. Then 
consumers hoped there would be an early drop, now, at above 60s., 
they are convinced that it is no use waiting, and thatit is better to 
close, as the longer they wait the more they apparently will have 
to pay. Nothing less than 61s. 6d. would be taken on Wednesday 
for No. 3 prompt delivery, and consumers would give it for 
forward delivery also, they being very keen buyers. No. 1 is at 
63s, 3d., No. 4 foundry at 60s. 6d., and grey forge at 59s., and 
only small quantities can be — at these rates. It is scarcely 
possible now to get any mottled or white iron, as the furnaces 
make very little. 

The hot weather of the past fortnight has somewhat affected 
the working of the blast furnaces, in that it has made the men lax 
in the performance of their duties, and the furnaces have not been 
charged with the regularity that is absolutely necessary for their 
proper working. Accordingly, a greater proportion than usual of 
the product has consisted of forge qualities, and makers have not 
derived the profits they might have secured. 

The Cleveland Ironstone Miners’ Association are endeavouring 
to coerce the non-unionists in the district into joining their organi- 
sation. They say that the non-unionists get all the benefits which 
the Association secures for its members, and yet decline to con- 
tribute towards the expense of carrying it on. The various lodges 
of the Association are considering whether they shall hand in their 
notices to descend or ascend with non-unionists, if they cannot get 
them—the non-unionists—to join. Such tactics have been success- 
ful in the county of Durham. The master has thus to either dis- 
miss the non-unionists or have the working of his mines inter- 
rupted, 

e supply of hematite pig iron is not equal to the require- 
ments, and as consumers are rather pressing, some of the makers 
have put up their prices for mixed numbers to 70s, per ton, but it 
cannot be said that that price has yet been secured. A consider- 
able business has this week been done at 68s, 6d. per ton, and 69s, 
has been the general quotation. Rubio ore is steady at 16s. 6d. 
per ton delivered on Tees-side, but odd cargoes may still be 
obtained at 16s. 3d. per ton. Messrs. Williams have imported a 
sample cargo of Devonshire ore for use at their Linthorpe Iron- 
works, Middlesbrough, where they produce hematite pig iron. 

The shipments of pig iron from the Cleveland district are not 
quite so active as they were in May, but they are considerably 
above a June average—in fact, they are almost the best June 
exports on record. The quantity shipped up to Wednesday night 
was 57,007 tons, as compared with 58,951 tons last month, and 
52,701 tons in June, 1898, The stock of Cleveland pig iron in 
Connal’s warrant stores is now decreasing. On the 14th inst. 
there was held 139,930 tons, a decrease of 4446 tons during the 
month. Of hematite 22,054 tons were held ; decrease for month, 
1100 tons, 

The manufacturers of finished iron and steel report a very brisk 
demand ; indeed, it is so pressing that they cannot undertake all 
the work that is offered to them, and many contracts are refused 
on this account, The number of orders for iron for early delivery 
is exceptionally large, and these are just the orders which cannot 
be taken, because the books of manufacturers are nearly all full 
for a considerable period ahead. A good proportion of the manu- 
facturers cannot promise delivery before September or October, 
and where orders for prompt execution are accepted the buyer has 
to pay several shillings per ton—5ds. and, in some cases, 7s, 6d.— 
above the regular market prices. For instance, steel ship plates 
have been sold at £7 10s, per ton for prompt delivery, but where the 
orders are not pressing £7 2s, 6d. has been accepted. Iron ship 
plates have been sold at £7 5s. for prompt, but £7 was generally 
quoted and accepted for forward. The tendency in prices all 
round is upwards, and a large business with countries over sea is 
being done, particularly in bars and sheets, and chiefly galvanised 
sheets. Common iron bars are at fully £7 per ton, and £7 10s. is 
the figure for best bars. Steel ship angles are firm at £6 17s. 6d., 
though some manufacturers are endeavouring to get £7. Steel 
sheets have been put up to £8 10s. for singles and £8 15s. for 
doubles, All these prices are less the usual 24 per cent. discount, 
and are for delivery in trucks at producers’ works, 

A more active demand is reported for new vessels ; but builders 
are loth to take more orders, as they cannot get on fast enough 
with the contracts they have on hand. They are generally in 
arrears with their work, and they make great complaints as to the 
conduct of the men. A large number of them will not work regu- 
larly ; they have high wages, and can earn as much as will keep 
them by three or four days’ working per week, and they will not 
work more than that. The consequence of this is that the 
builder’s costs are increased, and he also falls into arrears with his 
contracts, The irregular working of the men is undoubtedly 
having a detrimental influence on trade, and it has become a 
serious matter for the builders, who are sending a strong protest 
to the Executive of the men’s association, who have already 
lectured the men generally for their inattention to work. There 
is scarcely a shipbuilder who would not be glad to obtain more men 
to carry on his work ; but there is quite a dearth of men in this 
district, and no one need be idle who is willing to work. The 
irregularity of the operatives at the shipyards is always a grievance 
in times of prosperity ; but it is now more apparent than at any 
previous period, when there is such a scarcity of workmen. 

Mr. David Evans, general manager of Messrs. Bolckow, Vaughan 
and Co.’s works, has been elected to succeed the late Mr. William 
Hanson on the Tees Conservancy Board, and Col. Sadler will 
succeed him as chairman of the Graving Dock Committee. 

The Newcastle Corporation have appointed Mr. Charles Hopkin- 
son as electrical engineer in connection with the new tramways 
that are to be constructed. 

The fund for a memorial to the late Mr. Thomas Carlton, secre- 
tary of the Cleveland Blast Furnacemen’s Association, has reached 
£369, and has now been closed ; of this £55 will be spent in provid- 
age memorial, and the rest will be paid over to the widow. 





he coal trade continues very active, much more so than is 
looked for at this time of the year, and prices are stiff, showing 
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no signs of yielding. For\best steam coals 12s. 6d. per ton f.0.b. 
has to be paid, and seconds realise 5s, 6d. to 6s., while for best gas 
coals 93. 6d. to 10s. f.o.b. can be secured without difficulty. 
Bunker coals—unscreened—realise from 9s. 6d. to 9s, 9d. f.o.b., 
and the tendency is upwards. Coking coals range from 10s. to 
10s. 6d. The improvement is most marked in coke, which is ex- 
tremely scarce, and blast furnace sorts of good quality cannot 
well be had under 2ls. 6d. delivered at Middlesbrough, while 
ee sellers are getting 22s. 6d., and for foundry coke 25s, and up- 
wards, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THe Gl Ww pig iron market was very strong in the earlier part 
of the pon ae to the favourable Board of Trade returns and 
excellent reports from America ing the state of the iron 
trade there. A large business was done, Scotch warrants rising to 
66s. 34d. cash, and 66s, 5d. one month ; Cumberland, to 70s. cash, 
and 70s, 5d. one month; and Cleveland to 6ls. 14d. cash, and 
61s. 5d. one month. From these advanced rates there was a sharp 
reaction owing to holders realising for the profit, and the market, 
while still strong, is unsteady, with frequent fluctuations in price. 
The la increase in shipments of pig iron from Great Britain 
discl in the Board of ‘Trade returns has had a very good effect 
in iron trade circles. The impression is growing that makers’ 
stocks must be very much reduced, seeing that while the shipments 
are so large, the output remains at about the same rate as formerly. 

There is a very good demand for Scotch-made hematite pig iron, 
which is quoted by merchants 72s, 6d, per ton for delivery in rail- 
way trucks at the steel works. 

The prices of Scotch makers’ iron are very firm, Govan and 
Monkland, Nos, 1 are quoted f.o.b. at Glasgow, 66s. 6d.; Nos. 3, 
65s. 3d.; Wishaw and Carnbroe, Nos. 1, 67s. 6d.; Nos. 3, 65s. 6d.; 
Clyde, No. 1, 69s. 6d.; No. 3, 66s. 6d.; Calder, No. 1, 71s.; No. 3, 
67s.; Gartsherrie and Summerlee, Nos. 1, 72s.; Nos. 3, 67s.; 
Coltness, No. 1, 72s. 6d.; No. 3, 67s.; Glengarnock at Ardrossan, 
No. 1, 693. 6d.; No. 3, 65s. 6d.; Eglinton at Ardrossan or Troon 
and Dalmellington at Ayr, Nos. 1, 67s. 6d.; Nos. 3, 65s. 6d.; 
Shotts at Leith, No. 1, 71s.; No. 3, 67s.; Carron at Grangemouth, 
No. 1, 72s.; No. 3, 67s. 6d. per ton. 

It has been ascertained that the average selling price of Scotch 
pig iron warrants during May was 63s, 6d. per ton, which is an 
advance of 6s. 11d. per ton on the average for April, and 11s, 2d. 
above the price current at the beginning of the present year. 
This great increase is largely due to speculative buying from 
London ; supposed to have been, primarily at least, on American 
account, 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 5/78 tons, compared with 6379 in the corre- 
sponding week of last year. There was despatched to Canada 100 
tons, South America 55, India 60, Australia 275, France 163, 
Italy 560, Germany 514, Russia 910, Holland 350, Belgium 50, 
other countries 161, the coastwise shipments being 2580, compared 
with 3232 tons in the corresponding week of last year. 

The manufactured iron and steel trades are very firm. There is 
great activity at the works, and a prospect of a continuance of 

business. One or two of the shipbuilding companies are quiet, 
but the great ae of — ——_ = Me he and taking 
large supplies of steel. ild steel for shipbuilding purposes is 
quoted on the basis of £7 7s. 6d. per ton for ship plates, less 5 per 


cent. discount for delivery in the Clyde district. The finished 
iron is well held for the recent advance of 5s. per ton in price. 
Makers quote ship rivet iron and common bars, £7 5s.; best bars, 


£7 12s. 6d.; and best horseshoe iron, £7 15s. per ton, less 5 per 
cent, discount for cash in one month. The engineering and iron- 
founding trades are very busy, 

There is a good business in coals, the strength of the market at 
present being for consumption in iron and steel works, in which 
there is little abatement ; on one or two of the very warm days 
of the past week, indeed, the furnacemen at a number of the works 
were compelled to stop for a short time in the middle of the day, 
but the pressure for delivery is so great that this has had no per- 
ceptible effect on the coal consumption. The shipments of coal 
have aiso been better than in the preceding week, the clearances 
at the different ports being in the aggregate about 8000 tons 
better than in the preceding week. Some very large contracts 
for coals have been fixed, and, considering the rise in prices 
generally, these have been effected at a moderate increase upon 
last year’s rates. Of course it has to be borne in mind that prices 
last year had been well advanced in this district owing to the 
miners’ strike in South Wales. The Corporation of Glasgow has 
asked for tenders of 650,000 tons of coal for the gas department, 
and it is stated that the prices tendered for splint coal for this 
purpose are from 9s. 6d. to 10s. per ton, delivered at the gasworks, 
or about ls. per ton advance upon last year’s prices. The North 
British Railway Company has purchased a large quantity of coal, 
and the rates paid in this case are also reported at 1s. advance 
upon last year. The prices current now at Glasgow Harbour are 
for main coal, 8s, 9d. to 93.; splint, 9s. 3d. to 9s. 6d.; steam, 9s, 9d. 
to 10s.; ell, 93. 9d. to 103, 3d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE is a well-sustained demand for best coal at all ports, 
Cardiff total last week exceeded 350,000 tons, Swansea 54,300 tons, 
and Newport, Mon., 56,308 tons foreign and 18,795 tons coastwise, 

During this week large cargoes have left Newport for Ancona, 
Kurrachee, Gibraltar ; and from Cardiff to Las Palmas, Genoa, 
Port Said, Japan, Colombo, and China. Swansea continues its 
large coal shipments to France, Italy, and Germany, and did last 
week remarkably wellin patent fuel, despatching over 13,000 tons, 
One large cargo left this week for Venice. 

One marked feature of the coal trade of late is the firm value 
retained for house coals, considering the time of year. This is not 
likely to continue so noticeable, and even this week a slight droop 
followed after Monday for No. 3 Rhonddas, 

Latest Cardiff quotations are as follows :—Best steam, 13s. to 
13s. 3d.; seconds, lls. 9d. to 12s. 6d.; drys, 11s. 9d. to 12s.; 
special smalls, 9s. to 93. 3d.; best ordinaries, 8s. to 8s. 6d.; seconds, 
including drys, 7s. 6d. to 7s. 9d.; best Monmouthshire, for Cardiff 
shipment, lls. 3d. to lls. 6d.; seconds, 10s. to 10s. 6d.; best 
households, 12s, 6d. to 13s, 6d.; No. 3, Rhondda, 12s. 9d. to 
13s, 3d.; brush, lls. to lls, 3d.; small, 9s, 6d. to 10s.; No, 2, 

Rhondda, 9s. to 9s. 6d.; through-and-through, 8s. 3d.; small, 
7s. 3d. to 7s. 6d. No. 2 is in good demand for bunkering. Special 
smalls, it was noticed on Change, advanced 3d. on Tuesday, and 
a strong demand was shown. Swansea quotations :—Anthracite, 
13s. to 14s.; seconds, lls. to 11s. 6d.; ordinary, 9s. 6d. to 10s.; 
small rubbly culm, 5s, 3d, to 5s. 9d.; steam, lls, 6d. to 13s,; 
seconds, 10s, to 11s.; bunkers, 8s. 3d. to 8s. 6d.; small, 7s. to 8s, 
House coal :—No. 3 Rhondda, 12s. to 13s.; No. 2 Rhondda, 10s. to 
lls.; through, 8s, 9d. to 9s. 6d.; small, 7s. 9d. to 8s. 3d.; all 
delivered in Swansea f.o.b., cash thirty days, less 24. Patent fuel, 
12s, 6d. to 13s. Coke: Furnace, 23s,; foundry, 25s. to 27s, 6d. 

May coal statistics yield pleasant reading compared with those 
of May, 1898, The aggregate shipments from the four leading 
Welsh ports show a total of 2,046,826 tons, as against the strike 


months of 1898 of 563,000 tons, 

During last month Cardiff shi = 1,451,000 tons coal, 1200 tons 
iron and steel, 7886 tons coke, and 34,772 tonspatent fuel. Newport, 
Mon., 323,786 tons coal, 2677 tons steel, 322 + tons coke, 8097 tons 
patent fuel. Swansea 245,992 tons coal, 531 tons iron and steel, 
4563 tons coke, and 39,641 tons patent fuel. Llanelly, 25,548 tons 


of coal. 
Coke developments continue throughout the district. This 





week the Swansea Hematite Company, Landore, are extending 
their operations at the coke ovens as well as their blast furnaces, 
The two large ones are doing well. 

My quotations, iron and steel, this week carry with them signi- 
ficant signs of existing prosperity. Orders are abundant, pressure 
extreme, and the grave question between buyer and seller is 
delivery. The pressure on all local railways is immense, and the 
end of the month is certain to show this in a practical form. 

Mid-week the Exchange, Swansea, exhibited a brisk scene, the 
attendance of usual members being large, with a sprinkling of new 
buyers from London, Liverpool, and the Midlands. It was evident 
that the state of the metal market commanded more than local 
attention. Pig iron warrants were again in advance over last 
week, ls, in Scotch, 1s, 14d. in Middlebrough, and 84d. per ton in 
hematites. Latest figures are:— Glasgow warrants, 66s. 3d., 
66s. 34d., 65s. 1ld.; Middlesbrough, No. 3, 6ls. 14d. prompt; 
other numbers in proportion ; hematite warrants, 70s., 69s, 104d., 
to 70s. for mixed numbers f.o.b.; Cumberland according to brand ; 
Welsh bars, £7 5s. to £7 7s. 6d.; angles, &c., at usual extra; sheet 
iron, £8 5s. to £8 7s. 6d.; steel sheets, £8 7s, 6d. to £8 10s,, with 
the usual extras for the — gauges ; steel rails, heavy sections, 
£5 15s. to £5 17s. 6d.; light, £6 15s, to £6 17s. 6d.; sleepers, 
channels, angles, &c., according to section and specification ; 
Bessemer steel, tin-plate bars, £5 to £5 2s. 6d.; Siemens best from 
£5, all delivered in district net cash. 

Tin-plates, Bessemer steel cokes, 12s, 9d. to 13s.; Siemens, 13s, 
to 13s, 3d.; ternes, per double box, 28 by 20 C., 22s., 22s. 6d., 23s, 
to 26s.; best charcoal, 13s., 14s., to 14s. 9d.; finished black plate, 
£9 12s. 6d. per ton, f.o.t.; Canadas, £8 15s. to £9, f.o.t.; big 
sheets for galvansing 6 by 3 by 30 gauge, £10 15s, per ton. 

Copper is recovering tone ; block tin is practically unaltered ; 
spelter is showing a fall of £1. , 

Copper : Chili bars, £70 10s. to £76 7s. 6d. Block tin, £117 7s. 6d. 
to £118 2s, 6d. Spelter, £27. Lead, £14 7s. 6d. Silver, 27}d. 

Tone of last market was firm, and it was evident there was a 
greater amount of buying for consumption. Finished iron and 
steel makers were reported well booked with orders ; quotations 
for steel rails, bars, and billets, are higher, with a strong demand 
for forward delivery. The tin-plate trade has a soun —— 
appearance. Last month’s exports exceed those of ’98 by 1 r 
cent. Shipments last week, 37,618 boxes ; received from works, 
68,298 boxes. Present stocks, .205,740 boxes, A _ glance 
at the character of May shipments is of interest, Russia took 
7013 tons, as against 1678 tons May, ’99; Norway, nil, 
as against 60 tons; Denmark, 101 tons against 180; Germany, 
2690 tons compared with 1820; Holland, 433 tons instead of 4; 
Belgium, 1145 tons against nil ; France, 1554 tons, against 1242 ; 
Portugal, 175 tons against 360 ; ey 452 tons, compared with 
453; Austria, 23 tons against 294 ; Greece, 2 tons to nil ; Rou- 
mania, 1758 tons to nil ; United States, 3542 tons to 3002; total, 
18,889 tons, compared with 9093 tons. Good loadings going on. 

Swansea is decidedly in a buoyant state, with harbour and 
general prospects, The trade of the past weel: was the second 
best on record. 

At Cardiff coke values are strongly maintained. Pitwood is at 
lis. 6d. per ton; ore, stiff, 14s. to 15s. 6d.; patent fuel from 
13s, 6d. to 13s, 9d., best brands. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


In the week now past no alteration worth mentioning has 
occurred in the iron industries over here. Prices, on the whole, 
remain unchanged, except where a specially large amount of fresh 
orders has caused producers to show a rising tendency in their 
quotations ; and with regard to activity in the various depart- 
ments, an improvement can hardly be expected, because the mills 
and forges are almost without exception engaged to their fullest 
capacity. The puddling works of the Siegerland do not benefit so 
largely by the present briskness in the iron trade as one might be 
inclined to think, because the permanent and increasing scarcity 
in pig iron prevents them from working so fully as they wish and 
ought todo. An excessively strong demand continues to come in 
for blooms, and though the prices offered are very remunerative, 
the works often have to refuse acceptance of fresh contracts 
because they could not obtain sufficient supplies in raw material. 
During summer this most unsatisfactory state of things will very 
likely become worse, the puddling works always finding it ex- 
tremely difficu!t to get able puddlers in summer. Forged blooms 
are standing at M. f30 to 131 p.t., while rolled blooms fetch M. 3 
p.t. more. Sheets for 1900 are quoted M. 190 p.t. The Sieger- 
land bar mills have sold their total output for this year, and con- 
tracts for next year have also been secured in several instances, 
M. 200 p.t. at works being quoted. The finished iron and hard- 
ware business is likewise brisk, but the shops have so much diffi- 
culty in satisfying their customers, scarcity in coal and coke and 
the inability to get a sufficient number of trained workmen 
rendering a quick execution of orders impossible. 

In Silesia a very steady and altogether satisfactory business has 
been done in iron and steel during the week. Exports have been 
comparatively moderate, as the brisk home trade enables the works 
to show some reserve, and stiffness as — quotations, while 
foreign consumers appear rather disinclined to pay advanced rates, 
In merchant iron the tone was a trifle more quiet last week, con- 
sumers having their stocks well filled. 

A Government order for a first-class line-of-battle ship and a 
a cruiser has been granted to the Germania dockyard of 

rupp. 

re ecrease in stocks, both in the girder and in the plate busi- 
ness, shows that consumers in Austria-Hu arecoming forward 
more freely with their orders, and if prices have not been advanced 
there has, at least, been a reduction in rebate. Bars have not 
as yet improved, and remain a trifle dull. Wire for nails finds a 

ood market in Germany. It has recently been stated that the 

Vitkowitz and Donawitz works have, during the first quarter this 
year, secured more contracts from Italy and Russia than during 
the year 1898, 

Prices for coal have been somewhat better maintained in 
Austria-Hungary upon the week, Vienna quotations for Ostrau 
Karwin coal being 0°90 to 1°35fl. per 100 kilos.; coke stands on 
1°70 to 1°72fl. per 100 kilos, 

There is a fair business done on the Belgian iron market. Ata 
sale of old railway material in Brussels very high prices have been 
realised by the aon State Railways, which shows how scarce 
raw material is getting. For old iron rails up to 111°73f. p.t. was 

iven, while old steel rails fetched 91°76f. p.t. Average quotations 
for old iron rails are now 105f., against 75f. last year; for 
steel rails, 83f., — 65ft.; and for pig iron, 72ft., against 60f. 
p-t. last year. The prices realised this time were the highest ever 


ot. 

si Considerable briskness is shown in most departments of the 
French iron trade. There is also much steadiness reported in 
quotations, 

The Comptoir of iron producers in St. Petersburg has just pub- 
lished statistic figures which show how remarkable the progress of 
the Russian iron industry has been in the past year, no less than 
114,079,000 pud pig iron having been produced in 1898, which is 
15,500,000 pud more than in 1896, Output in the different 
districts was :— P : 

st 1896. 
Pud. “ 
North district 848,000 decrease 9,000 
Ural 


Moscow ,, een 10,387,000 ,, 2,161, 
South ,, td a oe 46,182,000 ” 7,187,000 
South-west district .. .. a. 167,000 decrease yf 

Poland = 18,990,000 increase 599,000 


Siberia ek cccpachascet. ree 62,000 
The increase in production of iron in the Ural deserves special 





attention, as the supplies in fuel from abroad have not been pai 
last year. A further development in the Ural iron industry j 
expected, when the opening of new railway lines will bring ‘W" 
blast furnace works of the Ural into direct communication with th 
extensive forests of the Sosva and Tura district, Though out ; 
in iron has been increasing so —— in Russia of late, it jg an 
insufficient to cover the inland demand, which amounts to 1:3] : 
r head of the population. Heavy lots have, therofore te te 
imported annually, as consumption increases much more tq id] 
than production, partly because railway building operations pe 
absorbing very large quantities of iron, if 


Production. Consumpti 
Pud. oo saa 

1893 .. 70,863,000 102,449,000 
1894 .. 80,444,000 127,055,000 
1895 .. 88,850,000 136,281,000 
1896 .. 98,414,000 149,540,000 
1897 . 114,079,000 166,326,000 


The extension of paging | railway lines has been the cause of 
increasing occupation at the railway and engineering shops but 
the hardware business remains languid for the present, Duri 
the first three months of this year, Austro-Hungarian import jp, 
iron and steel was as under :— 












1899. 1898, 

Quarters. Quarters, 

Pig and scrap iron .. 249,054 257,228 
Ingots, bars, rails 22,586 88,281 
Plates and sheets 8,413 11,815 
en. as cee 6,521 8,072 
ee eee ee 58,349 56,498 
Metals and metal articles 121,423 115,622 
Machines, apparatuses .. 76,925 78,004 
Brown coal.. .. .. 37,034 36,220 
NED. 07" Cas Man aK. six 13,460,147 13,547,568 
ee rome: © ee 
Iron ore es 259,030 .. 308,087 

Export, 
1800, 1898, 

Quarters, Quarters, 

Pig and scrapiron .. 40,356 26,067 
Ingots, bars, rails .. 70,477 40,477 
Plates and sheets 18,189 5,759 
ee 2,086 1,652 
Os ST ae 57,726 55,627 
Metals and metal articles 30,123 29,863 
Machines, apparatuses .. 22,621 20,787 
Brown coal.. .. .. 19,264,244 .. .. 19,626,319 
Pit coal 1,777,420 .. .. 1,713,989 
Coke . 559,997 508,505 
Iron ore 760,595 777,056 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal isin good demand. Fair supply of tonnage, and 
prices firm. House coal still keeps quiet. Steel and ironworks 
fully employed, and prices for steel rails, bars, billets, Xc,, are 
higher. Tin and copper both show an advance since last week's 
quotations. Exports for week ending 10th June were :—Coal, 
foreign, 56,308 tons; coastwise, 18,795 tons. Patent fuel, 
2655 tons. Imports for week ending June 13th were :—Pig iron, 
1170 tons ; iron ore, 13,480 tons ; manganese, 2684 tons ; scrap, 
190 tons ; phosphates, 380 tons ; pitwood, 972 loads, 

Coal :—Best steam, lls. 6d.; seconds, 9s. 3d. to 10s. 6d.; house 
coal, best, 12s. 6d.; dock screenings, 8s. 3d, to 8s. 6d.; colliery 
small, 7s. 3d. to 7s. 6d.; smiths’ coal, 8s. 6d. Pig iron :—Scotch 
warrants, 66s, 14d.; hematite warrants, 70s. 4d. f.o.b. Cumber- 
land; Middlesborough No. 3, 61s. 5d. prompt. [ron ore:— 
Rubio, 15s.; Tafna, 14s, 3d. to 14s. 6d. Steel :—Rails, heavy 
sections, £5 10s. to £5 17s. 6d.; light ditto, £6 10s. to £6 lis, 6d, 
f.o.b.; Bessemer steel tin-plate bars, £5 to £5 2s. 6d.; Siemens 
steel tin-plate bars, £5, all delivered in the district, cash. Tin- 
plates :—Bessemer steel, coke, 12s, 9d. to 13s.; Siemens coke 
finished, 13s, to 13s, 3d. Pitwood :—1l6s, to 16s, 3d. London 
Exchange Telegram: Copper, £76; Straits tin, £116 12s, 6d, 
Freights slightly easier. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 8th, 

RAILROAD earnings are the best indication of trade conditions 
on this side. Gross earnings for May are 5°7 per cent. over May, 
1898, and 21°3 per cent. over 1892, A financial fact worth men- 
tioning is that the circulating medium June Ist was 25°73 dols, 
per head of population. The increase in circulation has been 
115,000,000 dols. There is no fault to be found with financial or 
commercial conditions, An unprecedentedly large volume of trade 
engages the transportation facilities. The outlook is excellent. 
Crop reports are favourable to high prices, Great activity pre- 
vails in the gold, silver, lead, and copper mining regions, and the 
benefits are reflected in machinery lines, The upward movement 
in prices threatens to restrict work ; already a good deal of small 
shop work is checked up. In large operations, such as car and 
ship work, and in uses of structural material, no inconvenience 
has as yet been incurred by builders. Buyers, it is true, have not 
been able to place orders to the degree they desired. Pig iron 
has again moved up fractionally under the large purchases that 
have been made this week by and for the combinations ; in some 
quarters it is even asserted that by July lst there will be no 
more Bessemer to buy, and hardly any billets. It must be con- 
fessed there are reasons for saying this; every day information 
comes to hand of large purchases of crude iron or steel. Ship- 
yards and locomotive builders and car builders are pretty well 
provided for, but the smaller interests are not ; this is where the 
pinch is likely tocome. Within two or three days there has been 
quite a rush of orders from our smaller concerns—those employing 
from forty or fifty to two or three hundred men—all wanting some 
sort of finished raw material, for delivery ranging all the way from 
spot to six months. Not all of these people are going to be 
accommodated if what is sounded abroad from iron offices is true. 
No. 1 foundry iron has been picked up at 17 dols., forge at 
16 dols. The rush now is to get iron for the last quarter of the 
year. Tin-plate production has reached the highest point, and 
steel rail mills are publishing figures of their extraordinary runs; 
it is true that capacity is being strained to see what machinery 
and labour can do, Steel rails are selling at 25 dols., and yet 
billets beside them command 30 dols., girder rails being 28 dols., 
and light sections are wanted at 30 to 36dols, There is a great 
rush for old iron rails, and prices have moved up a little. The 
shipbuilders are refusing good orders. Ccastwise tonnage 18 not 
in desired abundance, and it will be a good while before the new 
plants will be at work to remedy this glaring want. 








EXxPLosioN AT WooLWICH ARSENAL.—The second explosion 10 
a week, occurred on Wednesday afternoon in the Danger Buildings, 
East Laboratory. Two workmen were charging a torpedo-hes 
with gun-cotton, when the latter exploded with great force. *ne 
men were conveyed on stretchers to the Arsenal Infirmary, where 
it was found that both had received somewhat serious injuries. 


TRADE AND BusINEss ANNOUNCEMENTS.—The directors of the 
Steel Company of Scotland, Limited, have appointed Mr. —_— 
Clarke as manager, in room of Mr. A. McLellan, who has — 7 
accepted the ition of general manager of the Carron yr 
Company, rendered vacant by the resignation of Mr. Frew 0 
account of ill-health,—We are informed that Mr. J. Loftus tg 
C.E., M.I.E.E., has been appointed contract engineer to 
British Electric Traction Company, Limited, 
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EERING NOTES FROM SOUTH 
al AFRI 


(From our own Correspondent.) 

1sSI0N is still going on concerning the rail- 
ag ome of the Orange Free State, but it 
way Scmvertain that about a million will be ex- 
b ded on a network of lines, mostly of the 
Praracter known as ‘‘ light.” The Natal part of 
the survey for the Cape-Natal Railway is already 
completed. The Thames Ironworks Company are 
ushing forward their contract for the Grand 
Tanetion Railway, and the ironwork for several of 
the bridges has now been received. The Cape 
Government railways are considering the adop- 
tion of liquid fuel for their locomotives, though 
if the anticipations recently set forth regarding 
the Karroo coalfields are confirmed, the economi- 
cal reasons for such a step would lose a great 

deal of their importance. , . 

Irrigation is another question of public works 
which is receiving a great deal of attention just 
now. At one of the farmers’ associations in the 
Cape Colony a paper has been read urging the 
Government not to throw away money upon 
yast isolated schemes, but to provide a succes- 
sion of weirs and other retention works upon 
rivers, storage dams, and the like. 

Otherschemes of water supply are rather numer- 
ous just now. The Bloemfontein waterworks, 
now almost finished, consist of a weir from which 
water is pumped into conerete settling tanks and 
filter beds. The Glenfield Company, of Kilmar- 
nock, has supplied the whole plant, which con- 
sists of two Lancashire boilers, 28ft. by 7ft. Gin., 
and two 100-horse power triple-expansion engines, 
each capable of pumping about 400,090 gallons 
per twenty-four hours, against a head of 700ft. 
The main pipe track i: twenty-one miles in 
length. A service reservoir, with a capacity of 
800,000 gallons, is now being built, On the 
Witwatersrand a serious attempt is at length to 
be made to deal permanently with the difficulty 
of the scarcity of water for mining purposes. A 
company is to be formed with a working capital of 
£400,000, to acquire water rights around the 
mining area, and pump water into a huge central 
area, Bore holes are being sunk to tap 
the supplies of water in the dolomite caverns, 
and two or three large reservoirs have already 
been discovered. A high-lift, high-speed Riedler 

ump, with a daily capacity of 500,000 gal- 
ions, has been provided to deal with this 
supply, and two other such pumps are already 
under order. The permanent main wil! be of 
28in. It is possible that this scheme of providing 
water from the dolomite formation will have to 
be supplemented by the conveyance of water from 
the Vaal River, twenty-five miles away. 

A sewerage scheme has been devised for Wood- 
stock, a suburb of Cape Town, with a separate 
municipality. It will cost £150,000, and the 
most noticeable feature of it will be the carrying 
of the main outfall out to sea, across the 25ft, 
quicksands in the Salt River. At this point the 
sewer will consist of two 3ft. iron pipes. Piles 
will be driven right through the quicksands into 
the solid soil ; at the top of these piles sandbags 
will be laid, surmounted by concrete blocks of 
5 tons weight, bolted ether. On these a 
granite face will be laid, which will carry the 
girders for the pipes, 

The latest statement respecting the harbour 
works at Delagoa Bay is that the Government at 
Lisbon has granted a sum of £300,000, and pro- 
poses to ask for a further loan of £700,000. This 
money will be laid out direct by the Portuguese 
officials, without the intervention of any con- 
tractors. 

One noticeable feature of the recent mining 
equipments in the Transvaal is the very small use 
made of electrical power transmission as com- 
pared with the plants of a few years back. At 
the Ferreira Deep a ncvel principle has been 
introduced by carrying shafting direct a con- 
siderable distance from the main engine-room 
through the battery to the crushing house, 
Steam, too, is used in preference to electricity for 
the pumping of the tailings, 








LAUNCHES AND TRIAL TRIPS. 


FLORISTON ; built by, Ropner and Sons; to the 
order of, a Newcastle firm; dimensions, 325ft. 
long; engines, constructed by, Blair aud Co., 
Limited ; launch, May 26th. 

Fiora, steel cargo steamer; built by, Laxe- 
vaags Engineering and Shipbuilding Company, 
Bergen ; to the order of, Mr. D. W. Ellerhusen, 
Bergen; dimensions, 235ft., 32ft., 15ft. 8in.; 
engines, triple-expansion, 580-horse power ; trial 
trip, May 27th ; 10 knots. 

Mont Banc, steel screw steamer ; built by, 
Sir Raylton Dixon and Co., Limited ; to the order 
of, Société Générale de Transports Maritimes d 
Vapeur ; dimensions, 330ft., 44ft. 84in., 25ft. Yin. ; 
to carry, 4700 deadweight ; engines, triple-expan- 
sion, 23in., 364in., 62in., by 42in., pressure 180 ib. ; 
constructed by, North-Eastern Marine Engineer- 
ing Company, Limited ; trial trip, June 6th. 

WEISSENGELS, screw steamer; built by, Wigham 
Richardson and Co.; to the order of, Deutsche 
Dampfschiffahrts Gesellschaft ‘‘ Hansa,” of Bre- 
men ; dimensions, 370ft. by 46ft.; engines, quad- 
ruple (Yarrow, Schlick, and Tweedy) ; trial trip, 
June 7th ; 124 knots, 

MANCHESTER CoRPORATION, cattle and cargo 
steel screw steamer ; built by, Furness, Withy, and 
Co., Limited ; to the order of, Manchester Liners, 
Limited ; dimensions, 445ft., 48ft., 34ft.; tocarry, 
756 head of cattle; engines, triple-expansion, 
28in., 46in., 78in., by 54in., pressure 190 lb.; 
rigged to suit Manchester Canal bridges; launch, 
June 8th, 

GARONNE, screw steamer; built by, Robert 
tephenson and Co., Limited ; to the order of, 
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11,872. Winpow Fastener, T. Hudswell, Batley, 


Yorks. 

11,878. Borrtina Liquips, W. C. Easter and H. Fennel, 
Swindon. 

11,874. Licutine Lamps, J. Warrington and E. Brown, 
Normanton, Yorks. 

11,375. Wess or Swimmino Groves, J. L. Smith, 
Aberdeen. 

11,876. Potato-piacinc Macuings, B. R. Pratt, Kings- 
ton-on-Thames. 

11,877. Car Covuptinos, G. Findlay, Kingston-on- 
Thames. 

11,378. Currmnc Fasrics, F. A. Weller, Kingston-on- 
Thames. 

11,379. Fo.p-up Seats, R. 
Wakefield. 

11,380. Liniment, M. R. Wormington, Birmingham. 

11,381. Toy Paracnursrs, A. Sharp, Glasgow. 

11.882. Prevention of Expiosions, G. T. Epstein, 
London. 

11,383. Sream Evxoink Piston -rop, R. Merryman, 
Birmingham. 

11,884. Hooxino Sarrt Curr to Stexve, W. Down, 
Stockton-on-Tees. 

11,385. Trres, J. C. Quin, Coventry. 

11,386. Waxes, F. A. Steerf, London. 

11,337. Treatina Furnace Dravuout, J. B. Hamilton, 
Glasgow. 

11,888. Boats G. Allen, Newcastle-on-Tyne. 

11,389. CenrrircraL Pumps and Fans, W. E. Proctor, 
London. 

11,390. Securtna Meratiic Srrips to Boxgs, M. 
Heinemann, Birmingham. 

11,391. CincuLar Saws for Curtine Stoner, J.T. Pear- 
son, Burnley. 

11,392. Smokers’ Matcu Strikers, W. T. Whitaker, 
Burnley. 

11,393. Corset Surecps, P. M. Ma‘thew, Edinburgh. 

11,804, Siriwa or Drawtna Cortatins, 8. Turner, 
Hyde, Cheshire. 

11,395. Brarpinc Macuines, G. Bergmann, Barmen, 
Germany. 

11,396. Naviaatine InstRUMENT, 8. W. Gillett.—(/J. W. 
Livingstone, India.) 





Mason, Hemsworth, near 


11,397. Printing Presses, J. Y. Johnson. —(The 
Aluminium Plate and Press Company, United 
States.) 

11.398. Triccers for SMa.i-arMs, J. 8. Heath, Bir- 


minghaim. 

11,399. EvaporaTino Apparatus, J. McNeil, Govan, 
Scotland. 

11,400. Tak Hoporist, A. Hogg, Elgin, Scotland. 

11,401. Framework of Deracuap_e Spikes, E. R. 
James, Gloucester. 

11,402. Dygrinc TextTiLe Faprics, A. Urban, Man- 
chester. 

11,408. Rotimso Frames of Cycies, J. Ainsworth, 
London. 

11,404. Resin and Sreine Box, V. J. and A. D. Cooper, 
London. 

11,405. POWER-TRANSMISSION BELTs, J. Wetherilt, 
London. 

11,406. PowgR-TRANSMISSION PuLLEys, J. Wetherilt, 
London. 

11,407. Cuarr, F. W. Golby.—(F. Biel, Warnsdorf i-b.) 

11,408. Lusricatinc Door Hinors, F. W. Golby.—(A. 
Tietze, Germany.) 

11,409. DousLe-skuLLED Hetmet, H. J. Towell, 
London. 

11,410. Moutps, W. H. Lock, C. Holliwell, and W. J. 
Lewis, London. 

11,411. Conx-Locxs for Batt Bgarinos, F. Myers, 

London. 

11,412. Rotary Transrormers, J. McL. Murphy, 
London. 

11,413. Boxgs, D. Drawbaugh, London. 

11,414. SigNaLLInG or ComMUNICATING between Pas- 
SENGERS or Drivers of Cans, &c., J. M. Black, 
London. 

11,415. Datvinc Motor Veuicies, A. J. Boult.—(C. 
Hugot, France.) 

11,416. Launpry Starch MANUFACTURE, M. D. Peter- 
sen, London. 

11,417. Venicie Brakes, H. L. F. Trebert, London. 

11,418. Execrric Arc Lamps, B. H. Pomeroy, 
London. 

11,419. Discuarcinc Mrygrats from Mings, W. Bent- 
rop, London. 

11,420, ALKALI Satts, C. D. Abel.—(Benno Jaffé and 
Darimstaedter Lanolinfabrik, Germany.) 

11,421. Mituis, G. 8. Emerick, London, 

11,422. Etecrrotytic Apparatus, J. G. A. Rhodin, 


en. 
11,423. Stae3 for Currinc Puorocrapus, M. Helena, 
London. ’ 
11,424. AccumuLAToR Batrterigs, P. Marino, London. 
11,425. Uritistnc Cork Rerusg, H. Bremer, London. 
11,426. DgeTacHaBLe Mountineos for Pivots, R. Weber, 
London. 
11,427. Brarinas, M. F. Hill, London. 
11,428. Drvice for Streerinc Snips, D. Bacon, 


ndon. 
11,429. CoIN-FREED AppaRatus, F. A. Richter, 


London. 

11,480. Srgam SuPERHEATERS, J. Cooperand M. Bailey, 
London. 

11,431. Lamps, G. Livesey, London. 

11,482. MovaBLE PLatrorms for Goops, J. Wenglein, 
London. 

11,433. Vapour Encings, R. Haddan.—(P. Rahmer, 
Germany.) 

11,484, Acetic Acrp, The United Alkali Co., Ld., and 
M. Muspratt, London, 

11,435. Corres Pots, D. P. Goldsmith, London. 

11,436. Rugostats, C. Flohr and R. Dietze, London. 

11,487. Corkino and like Macuings, F. Hughes, 


London. 
11,438. Cieaninc IntTERIoRS of Jars, F. Hughes, 
ndaon. 


11,439. BRANDING Irons, F. Hughes, London. 
11,440. ConcENTRATING and SEPARATING Orgs, J. Buss, 


London. 
11,441. BrusH- MAKING Macuines, J. T. Durgin, 


London. 

11,442. Prgumatic Tires, H. Cochard and J. Godefroy, 
London. 

11,448. Exvecrric Batrerizs, W. P. Thompson.—(Z. 
Giglio, Egypt.) 

11,444. Laton, W. P. Thompson.—(7. A. Anderson, 
United States.) 

11,445. Crrcurr Breakers, H. P. Davis, London. 

bag ee" ELEcTRICAL DISTRUBUTION Systems, C, F. Scott, 

ndon. 

11,447. Cases, G. E. Heyl-Dia, Liverpool. 

11,448. SaniTraRy FLusHiIne Apparatus, A. Richardy, 
Liverpool. 

11,449. Lamp-switcHING Apparatus, A, F. Biddle, 
Birmingham. 

11,450. POLISHING Mops and Wuests, J. Rigg, Bir- 
ce 





United Steamship Com any, of Ce h 3 
dimensions, 250, Soft, 22ft. 4in.; engines, 
triple-expansion ; bow strengthened to resist ice, 

ORMLEy, steel screw steamer ; built by, Craig, 
Taylor, and Co.; to the order of, Norton and 
'reland Steamship Company, Limited ; dimen- 
Sions, 372ft., 48ft., 30ft. 1lin.; engines, triple- 
expansion, 234in., 384in., 68in., by 48in., pressure 
li lb.; constructed by, Wm, Allan and Co.,, 
‘mited ; launch, June &th. 








11,451. Enorngs, F. Taylor and W. H. W. Evans, 
Birmingham. 

11,452. TreaTINc Worn Marat Tusss, L. A. Small- 
wood, Birmingham. 

11,453. Empossine Stamps, C. Wilsdon, London. 

11,454. Fis TRAP Hooks, M. Greer, London. 

11,455. Rattway Sienat Apparatus, H. Tomlins and 
Cc. R. Gurr, London, 

11,456. Conract-Boxss for Etecrric Tramways, C. K. 
Mills.—(#. Bonnet, J. Paujique, and G. Liniére, 
France.) 








11,457. Toon for Insertine the Stems of INFLATION 
Vatves in Tires, A. Whisler, London. 
11,458. Pumps, M. L. Mitchell, London. 
11,459. Comprnation of Cigars and CiGaARETrTzs, M. 
rapkin, Manchester. 
11,460. Boot-poLisnHine Powpgr, J. H. Bath, London. 
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11,461. Frame for Bicycuzs, G. J. Williams, London. 
11,462. A1ir-TIGHT Stopper for ALE Cass, E. Bagnall, 
11,468. Mecupmcat F for W.J.B 
.» MEecHANICAL FgepeR for Horszs, W. J. Bur, 
Downham Market. —_ 
11,464. Carriace of Suips’ Boats, M. H. Bowden, 
Eastbourne. 
11,465. Paeventine Winp Pressure CAUSING a RETURN 
of Smoxeg, D. 8. Chapman, North Shields. 
11,466. RgeNDERING PHoToGRAPHIC PicTuRES VISIBLE 
in their NaturaL CoLours, T. Thorp, Whitefield, 


cs. 
11,467. Sprinc-acrion Pockxer Knives, E. Priestman 
and F. Nell, Sheffield. 
11,468. Exastic Tires, H. B. Jones, Coventry. 
11,469. Swinc Hoops of Fire-crates, A. J. Shedden, 


udley. 

11,470. HotLtow Bvocks for Insgrtino in Boots, D. A. 
Berry, Northampton. 

11,471. CottapsipLe Sneatu for Boxes, H. E. Berry, 
Northampton. 

11,472. Fo.pinc Cameras, J. E. Thornton, Altrincham. 

11,478. Lockxtne Botts, R. W. H. Rodney and W. M. 
Llewellin. Bristol. 

11,474. Carrixker for INCANDESCENT MANTLES, F. Collier 
and T. Carey, Cardiff. 

11,475. Paorograpuic Cameras, R. Drury, Liverpool. 

11,476. Propucine Azo CoLours, G. UG. Hepburn, 
leith. Scotland. 

11.477. Guipes for Banp Saws, W. Lent and A. White- 
head, Halifax. 

11,474. Convertizte Tanpem Bicycir, W. J. Flew, 
London. 

11,479. Looms, J. W. Hill and E. Bardsley, Man- 
chester. 

11,480. Sawinc Stone, W. A Smith, Derby. 

11.481. Rottinc Merat into Bars, G. Stevenson, 


sgow. 
11,482. Boor Spur, P. J. E E. Chambost.—(@. E. Pesle, 
Trance. 

11.483. Porirvixo Gas, The Read-Holliday Acetylene 
Company, Limited, W. Cardno, and H. Arundel, 
London. 

11,484. DispLayine Stereoscopic Pictures, W. Thom- 
son and The Jactho Patent Automatic Advertising 
Lamp Company, Limited, Newcastle. 

11,485. AVoIDING Friction in Macuings, H. P. Hoghton, 
Manchester. 

11,486. Discuarcine Liquips, G. Lunt, jun., and J. 
Callow, Liverpool. 

11,487. Grinpinc Mupp.iines, 8. Leetham, Man- 
chester. 

11,488. Pencit SHarpener, 8. Peiser and A. Minch, 
Manchester. 

11,489. Botrite Stoppers, C. M. Smith and B. R. 
Simmons, Birmingham. 

11,490. ManuracruRING EARTHENWARE Pipgs, W. 
Modbins, London. 

11,491. Gas Burners, W. G. Potter, London. 

11,492. Locomotive Exuaust Nozzixs, D. Sweney, 
Manchester. 

11,493. TrEEs for BLockine Boots, W. 8. Clark and W. 
Kirkland, Bristol. 

11,494. AceryLenz Generators, E. Hilberg, Man- 
chester. 

11,495. Cosine Waterticut Doors, W. and A. R. 
Crawford, Ow. 

11,496. Bowts for Mick Separators, J. Rudge, Bex- 
hill-on-Sea, Sussex. 

ag > saa Exciuper for Doors, I. Laycock, 

eighley. 

11,498. Smoornine Irons for Liven, H. C. Longsdon, 
Keighley. 

11,499. Toy Cannon, T. D. Cooper and 8. Law, 
Keighley. 

11,500. Arr Cusnions, E. W. Frankenberg, London. 

11,501. Prope.ier for Boats, W. Bannister and A. 
Dunstall, Eastbourne. 

11,502. Brusn for Cycige Tires, 8. Bernhard, Bir- 


ming! . 

11,508. LeapEp Giass Winpows, G. C. Downing.—(F. 
A. Jumeau, France.) 

11,504. Support for Dressinc Wics, C. Klein, 


mdon. 
11,505. Corks for Borries, H. W. Barton, London. 
11,506. Carspons for Execrric Arc Lamps, J. A. 
Fleming, London. 
11,507. Stgam Enornegs and Borers, T. Moy, London. 
11,508. Ariat Navication, T. Moy, London. 
11,509. Macuingry for Maxine Intaip FLooR-cLora, 
. Batten, London. 
nee. Corks for Poison Borris, 8. E. Goodbody, 


mdon. 
na E.ectric Transmission of Writine, J. West, 
on. 


- London. 

11,512. Fire Escapss, M. A. Price, London. 

11,518. Seur-actinc Muus, W. Bretschneider and C. 
W. Lauth, London. 

11,514. Boat-Lowgrinc AppLiances, J. A. R. Clark.— 
(G. 8. A. Ranking, India.) 

11,515. Hanpiges for VeLocipepes, J. A. Moeller, 


ndon. 
11,516. Bep for Brtuiarp TasiEs, G. Burgess and R. 
Stretton, London. 
11,517. Trusses for TREATMENT of Hern1A, A. Gondolo, 
London. 
11,518. Liguip Fugit Burners and Furnaces, C. 
ffin, London. 
11,519. WaTER-TUBE Steam GENERATORS, P. M. Justice. 
—(The Société Anonyme Du Temple, France. 
11,520. Waeets for Roap Venicies, J. Liversidge, 


on. 
11,521. ManuracturE of PoLysuLpHipgs, A. E. Parker, 
Lond 


on. 

11,522. Prorecrors for Boots, D. H. Packard and W. 
Gordon, London. 

11,523. Aprons, F. W. Mason, London. 

11,524. Boor Hgets, H. H. Lake.—(McKay Neverslip 
Sole Company, United States.) 

11,525. ALBum, J. Philipp, London. 

11,526. Onpnancg, A. T. Dawson and G. T. Buckham, 
London. 

11,527. Dryinc Grams, W. B. Dell, London. 

11,528. Lockine Nuts, T. R. R. Ashton, London. 

11,529. Lusricator, G. Hiillstrung, London. 

11,580. Apparatus for FEEDING Bs, G. Burdett, 


mdon. 

11,581. Drixxt Stocks, Hobbies, Limited, and H. Jew- 
son, London. 

11,532. Rotter Bearinas, H. H. Lake.—{J. A. Perkins, 
United States.) 

11,588. Proputsion of VessExs, A. J. Boult.—(L. E. de 
Manresa, Spain.) 

11,534. Propucinc Supgroxipe of Macyssium, A. J. 
Boult.—(R. Wagnitz, ne) 

11,535. ToorHep Greakino, H. H. Lake.—(Deering Har- 
vester Company, United States.) 

11,586. MANUFACTURING ArTiFicIaL Stong, J. H. 
McLean, London. 

11,587. PorTaBLE IaniTeR for Gas Lamps, F. Deimel, 


mdon. 

11,588. T1L1xc, W. 8. Frost, London. 

11,539. WIRELEss TELEGRAPHY Apparatus, G. Marconi 
and The Wireless Telegraph and Signal Company, 
Limited, London. 

11,540. TupBine for Lrnina Mine Suarts, F. Coulson, 


maon. 
11,541. Packina for Vouraic Cetis, M. E. Fuld, 


don. 
11,542. Exrractinc Metats from Orgs, The Golden 
Link Consolidated Gold Mines, Ltd., and H. J. 
Phillips, London. 
11,548. Fitrgrine Apparatus, La Société Ch. Prevet 
et Cie., London. 








11,544. Manuracturinc Miygrat Woot, A. D. Elbers, 


ndaon. 
11,545. Cigar Prercer, R. Scholes, London. 
11,546. Cioan and CicareTTE Howpers, R. Harte, 


mdon. 
11,547. Puoto Prixtine of Daawines, A, Schwarz, 
mdon. 
11,548. Pomps, F. Edwards, London. 
11,549. Cream Separators, W. P. Thompson.—{J. D. 
G. Ohlhaver, Germany.) 
11,550. Congmatocrapus, W. P. Thompson.—{G. Bagra- 
chow, France.) 
11,551. AceryLene Lamps, W. P. Thompson.—(7. 
Morin and A. Stragnin, France.) 
11,552. Erectric Tump.er Switcn, H. J. F. Voight 
and J. A. Haeffner, Liverpool. 
11,558. Lioutinc Apparatcs for InsTANTANEOUS 
Puorocrapny, J. F. Guimaraes, London. 
11.554. Rorary Enornes, J. W. and P. L. Tygard, 
London. 
11,555. Brake Brock Mountines, R. Haddan.—(U. 
Lachaud, France.) 
ay ene Prisms for Oprican Purposes, H. Schmidt, 
mdon. 
11,557. Torpixgs, C. Weichelt, London. 
11,558. Borriz Stanps, W. G. and G. H. Glendenning, 
ndon. 
11,559. TeiEscopg Oesectives, C. P. Goerz, London. 
11,560. WARNING ApraRaTus for Usk on Ralitways, 
H. H. Leigh.—(G@. Guatelli, Italy.) 
11,561. Cirps for Hotpinc Papers, F. Haisman, 


London. 
11,562. Process for Dyginc Yarn, R. Brandts, 
London. 
11,568. Motors Workep by Water, P. Bruder, 
London. 
11,564. Dryixc Furnace, C. A. D. de Micheroux, 


mdon. 

11,5°5. ADVERTISING APPARATUS, G. J. Cuddon, King- 
ston-on-Thames. 

11,566. ApvergTisinc Apparatus, G. J. Cuddon, King- 
ston-cn-Thames. 

11,567. Panoramas, G. J. Cuddon, Kingston-on- 
T es. 
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11,568. Cyctinc Sxrirts for Lapigs’ Usg, M. Cooke, 
ondon. 

11,569. Firrines of Suips’ Garrs, J. Chambers and J. 
Colley, Lowestoft. 

11,570. Boats, W. H. FitzGerald, London. 

11,571. Surppers, W. Paterson, Glasgow. 

11,572. Rorary Enorngs, D. Tulloch, Glasgow. 

11,573. Umpretias, G. Gordon and E. Bunting, Man- 
chester. 

11,574. Dook WeatueERr Sreips, H. Flummerfelt, Liver- 


pool. 
11,575. CuHickEN Rearers, G. 8. Hazlehurst, Liver- 


pool. 

11,576. Automatic Coup.ines, J, L. Cridlan and A. 
Kirsch, e 

11,577. StructoraL Work, E. L. Pease, Stockton-on- 


‘ees. 
11,578. Heatine and Bortine Apparatus, E. K. Irwin, 
mdon. 
11,579. Beam Batances or Scares, T. Coleby, Man- 
chester. 
11,580. Burrons, E. A. Cleremont, Knutsford, 


Cheshire. 

= = WeLpiEss Cuarns, J. W. Wailes, 

41Ve! . 

11,582. ATTacHING Tires to WHEEL Rims, G, Hatchett, 
jun., Birmingham. 

11,583. CycLE-DRIVING Gear, U. W. Hathaway and the 
Triumph Cycle Co., Ltd., Coventry. 

11,584. Szats for Out-poor Posrrions, R. Middleton, 


11,585. SHIRT-TRONING Tastes, J. S. Yule, Manchester. 
11,586. CycLe Brits, E. Willi and C. Laurence, 


a . 
11,587. Grapiznt InpicaTor, H. Lees, Ashton-under- 


uyne. 

11,238. Susstitrute for Rusper, A. Cairns, Glasgow. 

11,589. Disrrisutor for AGRICULTURAL PurRposss, T. 
C. Sargeant, Northampton. 

11,590. MicropHontic Contact, 8. G. Brown, London. 

11,591. ‘‘Piamy” EmpBrorpERY Macutng, A. Greenland, 


London. 

11,592. Asgpric Paper and Inxs, Mrs. L. Hay, 
Glasgow. 

11,593. Gas Compressors, J. Keith, Glasgow. 

11,594. Fiusnine Sypuonic Water-cLosets, J. and M. 
Craig, Limited, and R. Highet, Glasgow. 

11,595. — Rarts, W. Hudson.—(Z. Young, 
Italy. 

—, InsuLaTIon of ELEcTRicaL Marns, P. Cardew, 

mdon. 

11,597. Governinc Spgzp of Marine Encuves, A. E. 
Hiles, Lianelly. 

11,598. Go_r Tgxs, S. Faller and C. McLellan, jun., 


Glasgow. 

11,599. Lamps of Ventcies, A. E. Lamkin and H. A. 
Johns, London. 

11,600. PHorocrapHic Ssurtrers, J. E. Thornton, 
Altrinc \ 

11,601. TwiLLep Dovusie Ciorus, A. Beaumont, Hud- 
dersfield. 

11,602. OrL-puRIFYING Apparatus, C. Frowein, Bar- 
men, Germany. 

11,608. Courtine for Rartway Trucks, W. Maughan, 
Middlesbrough. 

11,604. PREPARING ABSTRACTS Of PROVISIONS CONSUMED, 
J. Do » Dublin. 

11,605. Currinc out RuspeR WasuErs, J. Gimson, 
Leicester. 

11,606. Hay-makinc Macurvgry, R., J. T. and A. W. 
Teasdale, Stockton-on-Tees. 

11,607. VesseL for Hotpinc Gasgous Beveracss, R. 
Isaac, Liverpool. 

11,608. Brakes for Raitway Wacons, H. H. Rider, 
Sheffield. 

11,609. Taps for Fiurps, J. W. Stones and H. Gunby, 
Sheffield. 

11,610. Heatinec Apparatus, H. B. Collins, Glasgow. 

11,611. Papgr-makinc Macuinery, D. N. Bertram and 
8. Milne, Glasgow. 

11,612. Hgatinc or Cootrne Liquips, J. T. Cope, Bir- 


ming! b 
11,613. Burrers for RatLway Wacons, J. Williams, 


mdon. 

11,614. Maxine Venicies, T. Price, Brierley Hill, 
Staffordshire. 

Wixpow Sasues, T. Price, Brierley Hill, 


jtaffo . 

11,616. Bep Framas, I. Chorlton, Manchester. 

11,617. Cycte Braxkg, T. Harvey and T. H. Parish, 
Waterville, Co. Kerry. 

11,618. Cyciz Brake, J. Homer, Sheffield. 

11,619. Ick Sticks, G. Gay, London. 

11,620. New Rocx-curprine Macuine, A. Richmond, 
Glasgow. 

11,621. ApvERTISING, F. W. Hayward, Norwich. 

11,622. Drivinc WHeExt for Cycixs, H. Langmaid and 
J. Zeale, Newport, Mon. 

11,628. DeracHABLE Mart-cart SHart, H. Morgan, 


Lam. 
11,624. GgocRaPHICAL Game, G. Barnard, Old Charl- 
ton, Kent. 
il _, Vert Fastener, E. Owen and W. and R. H. Rees, 
mdon. . 
11,626. Foa Sianas, C. H. Worsnop and R. R. Lock- 
ax. 


wood, Halif: 
11,627. Truck Coupiines, C. H. Worsnop and R. R. 
kwood, Halifax. 
11,628. Nosg-Bac, R. Thomson, London. 
11,629. Rorary Morors, T. 8. Cox, Birmingham. 
11,630. Buckuss, T. E. Williams, Birmingham. 
11,631. Rotter Morton, J. Tootell and F. E. Dawson, 


ndon. 

ll _, Houipine and Apsustinc Kerrizs, A. Hall, 
mdon. 

11,638. Batt Vatvss, H. H. and H. R. Lilley, London. 


11,684. Mecuanism for FLusHinc WarTER-cLosets, J. 
Marsh, London. 
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11,685. Pranororts Frames, H. M. Greenwood and F. 
R. Bennett, London. 

11,636. Mepicine for Frmace Diseases, C. Junge.—(P. 
Thimm, Germany.) 

11,687. Boxrs, C. A. Allison.—(S. C. Cary, United 
States. 

11,688. ae for Ostarnine Gas, I. Ray and H. Jones, 
London. 

11,639, Gas Cookers, J. Ralph and J. A. Jordan, Bir- 
mingham. 

11,640. Gotr Ciuss, A. C. Sealy and J. G. Warren, 
London. 

11,641. Caan ApsustmEnts for Crcigs, A. T. Austin, 
Birmingham. 

11,642. Poto CLuss, K. McLaren, London. 

11,643. Cyc Hanpie Bars, F. H. Young, Birming- 


11,644. Eyg-ctasses, A. J. Boult.—(F. M. Thompson 
and H. A. Lawton, United States.) 

11,645. Carts, E. S. Smith, London. 

11,646. Securrmnac Exxecrric Lamps, 
London. 

11,647. Convertine Trousers into Knickers, A. L. 
Niver, London. 

11,648. Joists, C. Pitzsch, London. 

11,649. _—" Grain, A. J. Boult.—(?. Correll, Ger- 
many. 

11,650. Exastrc EnaMEL, J. Nitelet and J. E. Gillon, 
London. 

11,651. Lerrer Fix, C. A. Fraenkel, London. 

11,652. Securtna Eyr-auass Frames, W. B. Greene, 
London. 

— INCANDESCENT Gas Mant as, C. F. Armington, 

ndon. 

11,654. Waeet for Featrnerrnc Vanes, R. Heere, 
Berlin. 

11,655. Sure Lappgr, J. McLelland and W. Waddell, 
London. 

11,656. CoLourtne Martrer for Dygtne Corton, C. D. 
Abel.—( The Actien Gesellschajt fiir Anilin Fabrikation, 
Germany.) 

11,657. PLares of Seconpary Barreriss, H. Leitner, 
London. 

11,658. Erxzctric Lamps, Siemens Brothers and Co., 
Ltd.—(Siemens and. Halake Aktien Gesellschaft, Ger- 
many.) 

11,659. Preservine Fruit, C. I. Dick, New Orleans, 
Louisiana, U.S. 

11,660. MustcaL InstruMENT, S. B. Barnes and A. E. 
M s. London. 

Drivinc Gear for VEHICLES, G. Ehrhardt, 


W. Ravené, 


11,661. 


ndon. 

11,662. Bricks and Ties, B. J. B. Mills.—(F. Pagnon, 
France 

11,663. Cycies, E. Harnett, London. 

11,664. Preservine Miik, H. J. Bucka, C. Hansen, 
and O. B. Wimmer, London. 

11,665. Mritk-can Hotper, W. Harlan and A. D. Major, 
London. 

11,666. Supptyrya Liquips, C. McR. Turrel and J. G. 
Accles, London. 

11,667. Discuarcine Buuiers, J. J. and J. W. Fyfe, 
London. 

11,668. Forcrs TuyERE Iron, W. T. Gill, London. 

11,669. Winpow-cLEaNING AppLiaNnce, J. M. Tietjen, 
London. 

11,670. Stanat Wire Comprnsator, H. Tomlins and 
C. R. Gurr, London. 

11,671. Bicycie Supporter, J. H. Rimer and J. Royle, 
London. 

11,672. Borris, A. McLeod, London. 

11,673. Apptiance for Fastentna Boors, J. L. E. 

urbaud, London. 
11 674. Sairtine an EnD.LEss WExs of Paper, W. Miiller, 


don. 
11,675. Opgntna and Crosrine a Sicut Ho sg, E. Malke, 
London. 


11,676. WHEELS, J. Donovan, London. 
11,677. Sat SPRINKLERS or DistRisutors, J. Scharr, 


mdon. 

11,678. ELecrrotytic Apparatus, W. P. Thompson.— 
(A. Becker, France. 

11,679. MaGngTic Apparatus, W. P. Thompson.—(T. 
A. Steffens, Germany.) 

11,680. Bett Putters, W. P. Thompson.—(2. Chilling- 
worth, Germany.) 

11,681. Brarpinc Macutngs, T. K. Ober, E. M. Cooper, 
and H. D. Beaston, London. 

11,682. E.ecrric Switcn, T. H. Marsh and A. Vandam, 


mdon. 
11,683. BLkacHING WooLLEN MaTERIAL, P. F. Deuaeyer, 


ndon. 

11,684. Stgam Cookinec Apparatvs, J. Robinson, Man- 
chester. 

11,685. Motor Cars, W. Miiller, Manchester. 

11,686. VenicLe Covup.ines, H. Griffith, J. Green, and 
F. T. Rushton, London. 

11,687. Fiuxes, W. L. Wise.—’G. F.and G. C. K. Culmer, 
United States.) 

11,688. AcruaTInc Trawway Ports, J. Lloyd, 
London. 

11,689. Stream Generators, A. Dockir, London. 

11,690. CycLe-pRIVING Mgcuanism, B. R. Henman, 
London. 

11,691. Apsustinc Brearinas, J. Vickers and W. H. 
Raven, London. 

11,692. PortaBie Santrary Seat, B. and A. Walchner, 


ndon. 

11,698. ConnEcTING Branca Circuits to Marys, Callen- 
ders Cable and Construction Company, Ld., and T. 
O. Callender, London. 

11,694. LiguID-DISTRIBUTING APPARATUS, J. E. Atter- 
bury, London. 

6th June, 1899. 

11,695. Inxstanps, D. Young.—(E. Davis, 
States.) 

11,696. Bicycte Seat Sprinos, W. Bailey, Newbury, 


United 


erkKs. 
11,697. Opgratinc Screens, R. Gracey, Whitby, 
Northumberland. 
= Recorpine Particutars in Books, J. Dollard, 
ru n. 
11,699. Automatic Couper, W. K. Lee, Aberdare, 
jouth Wales. 
11,700. Bicycte Pump, H. C. Hatton, South Hoylake, 
Cheshire. 
11,701. Cuppoarp and like Turns, T. D. Green, 


irming’ > 

.— Insote for Boots and Sxoxs, H. J. Millard, 

tafford. 

11,703. Fastenrncs of Pyreumatic Tires, W. Piearce, 
A. M. Abbott, and J. Linley, Birmingham. 

11,704. Batance for Mick Fioats in Carts, M. M. 
Hobson, Durham. 

11,705. Frre-Licaters, E. Brooks, Manchester. 

11,706. Butrer Workers, 8. Van den Bergh, 
London. 

11,707. Conveyinc Sanitary Pirss, J. R. W. Wood- 
ward and N. Collier, Derby. 

11,708. Portasie Stanps for Bicycies, A. 8. Angas, 
London. 

11,709. Stzam Enornegs, S. E. Alley, Glasgow. 

11,710. Bortcisgp Lavatory Paper, F. R. Lockwood 
and A. Fitt, London. 

11,711. Pyzumatic Conveyors, J. C. Rowbotham and 
A. Stephenson, Bradford. 

11,712. Moups for Castine MaGnEsiumM CoMPosITIONS, 
R. Tellenka, J. Kolbinger, and 8. Hagyiristic, Man- 
chester. 

11,713. Corrtns, J. L. Cruz, Manchester. 

11,714. TemprRine Stee. Wrrs, J. Pearson, J. Collins, 
J. Tetlow, and W. Sharp, Halifax. 

11,715. Pins, &c., E. L. P. Parker and H. M. Wood, 
Derby. 

11,716. Sprinc Matrresses, A. Bain, Glasgow. 

11,717. Ececrric Batrerres, A. E. Hodgson, Halifax. 

11,718, Starr Casgs, T. F. Wilkinson, London. 

11,719. Cooters, J. E. Thornton and C. F. 8. Roth- 
well, Altrincham. 

11,720. Fastentncs for Bregcuina Srraps, A. E. 
Harvey, Bristol. 

ee for Crcies, H. O. Oddy, Harrogate, 

orks, 





11,722. Boxt-rastentne Device, J. A. Sauer, Liver- 
pool. 
11,7238. Devices for Amusinc CHILDREN, G. Brown, 


erby. 

11,724. Borer Furnacsgs, B. Frohlich, Manchester. 

11,725. Cora, W. Beaumont, London. 

11,726. TrEatinc Waste Liquors, J. J. Knight and 

- Sa on, Manchester. 

11,727. Evevatina and Conveyinc Macuinery, M. 
Graham, Leeds. 

11,728. TyPEwRITING Macuinegs, F. J. Miiller, London. 

11,729. Hotpgrs for Pens and Perncits, T. Sheldon, 
Hastings. 

oo Launcuine Sutrs’ Boats, W. C. Haynes, 


iw. 

11,781. Jomnts of Fotpingc Hanpie Bars for Cycis, 
J. Farquhar and W. Ogilvie, Dublin. 

11,732. WasTe-BEER UTILIsER, H. Fowell, Bolton Le 
Moors, Lancs. 

11,733. Packina Frozen Devicacies, W. Antrobus, 
Bugsworth. 

11,734. Propuctne Frozen Dexicacigs, W. Antrobus, 
Bugsworth. 

11,735. Lacz-rRounDING Macuines, W. Ayton, London. 

11,736. Exrracrinc Precious Merrats from their 
Orgs, The Golden Link Consolidated Gold Mines, 
Limited, and H. J. Phillips, London. 

11,737. GENTLEMEN’s Hat Box, A. J. Perry, London. 

11,738. Frrrous Coverine for the Enps of CyLinpgrs, 
The Cape Asbestos Company, Limited, and H. 
Kiiper, London. 


11,739. Sream Enaines, T. Litwiller, Kingston-on- 
Thames. 

11,740. Fence Posts, J. A. Rigg, Kingston-on- 
h: 


Thames. 
11,741. Curry Comps, G. Brain, Kingston - on - 

ames. 
11,742. Pneumatic Hammers, &c., E. C. Meissner, 

mdon. 
11,743. HyprocarBon Vapour Lamps, W. S. Proskey, 


ndon. 
11,744. Moutps, A. J. Boult.-(G. B. M.@ray and W. H. 
Wrazer, United States.) 
11,745. Feep-poxss, E. M, Pumphrey and T. F. Smither, 
London. 
11,746. Apparatus for Emptyina Trucks, J. Hartley, 


ndon. 
11,747. TetePpHONE Apparatus, &c, A. 8. Bowley, 


London. 
11,748. Foor Support, R. T. Jones and I. Bull, 
London. 
11,749. TRANSPARENCY, M. Gregorcsik-Paszti, London. 
11,750. ADJUSTABLE TaILors’ Busts, H. Segall, London. 
11,751. Taps, The Anti-Splash Syndicate, Ld., and J. E. 
Webb, London. 
Postat Carp, E. Edwards.—(J. Richter, 
Germ 


any.) 

11,758. Matrix for Uss in Typs-sgrrine, F. G. Mohr, 
ndon. 

11,754. CantgEns, G. 8S. Knapp, London. 

11,755. Macutnes for Formina Botte Necks, A. J. 

Rudolph, London. 

Spurr Fottowers for Boots, J. F. Collins, 
ndon. 

11,757. Cieats, J. W. Atlee, London. 

11,758. Restuient Trrgs, O. E. Smith and F. M. Nichols, 


London. 

11,759. Guns, W. P. Thompson.—{Mayer and Grammel- 
spacher, Germany.) 

11,760. Draw Gear and Burrinc Apparatus, The 
Westinghouse Brake Company, Ld.—(G@. Westing- 
house, United States.) 

11,761. BRakr Apparatus for Veutcies, W. R. Wynne, 
London. 

11,762. Turnrya over Music Leaves, R. J. Ross, 
Liverpool. 

11,763. Rex~pERING Megat Sovusig, J. W. C. Hamilton 
and J. A. Linley, Liverpool. 

11,764. Mup Guarps, S. Barker and J. J. Perrigo, 
Liverpool, 

11,765. Apparatus for LowgRina Loans, V. Stefan, 
Liverpool. 

11,766. Vatves, W. P. Thompson.—{ The Foster Engineer- 
ing Company, United States ) 

11,767. Inpicatinc LocaL StanpaRpD Truk, A. J. Day, 


mdon. 
11,768. Nozzies, P. Jensen.—(W. I. Agnew, United 

States.) 
11,769. MANUALLY-PROPELLED VEHICLES, J. S. Lamar, 


mdon. 

11,770. Corn-FREED SHooTinc GaLuerRigs, H. Kiinzel, 
London. 

11,771. Expressine Liquips from Soups, L. Baggett, 


mdon. 
11,772. Exrractinc Grease from Woot, W. Erben, 


mdon. 

11,773. CoaL-cutrinc Macuinery, R. Holiday, 
London. 

11,774. Friction CLiutcues, R. Holiday, London. 

11,775. DyNaMo-ELEcTRICAL Macuinges, R. Holiday, 


mdon. 
11,776. Apparatus for Etectric Traction, H. Dolter, 


mdon. 

11,777. Cugcxine Accounts, W. N. Simpson and T. J. 
Fitzgerald, London. 

11,778. ACTUATING MecuanisM for KkY-OPERATED Ma- 
curngs, D. Murray, London. 

11,779. Typewriters, M. 8. Carmona, London. 

11,780. Moun for Castinc Piatgs, W. A. Gent and 8. 
Jevons, London. 

11,781. Fenpgr for Tramcars, W. Mattes, London. 

11,782. Macutng Guns, J. Formby, London. 

11,783. Takinc Mgmoranpa, J. H. Watson, London. 

11,784. Reapinc Macuing, B. Rochard and G. Guitton, 
London. 

11,785. Computinc Wricuine Apparatus, A. R. Beal, 
London. 

11,786. VARIABLE-SPEED Gearina, H. Smith, London. 

11,787. Car Fenpers, F. E. Bemelmans, London. 

sg oo Skirt Hoipers, M. J. Vick and L. F. Bird, 

mdon. 

11,789. Tarcets, E. F. G. Pein, London. 

11,790. Gas Motors, A. Gajardo, London. 

11,791. Rotuine Miits, W. R. Lake.—({Continuous Rail 
Joint Company, United States.) 

11,792. CLutca Gear, W. C. Lea, London. 

11,793. Weavine Suutties, J. C. Fell.—(X. Dépierre, 
France.) 

11,794. NON-REFILLABLE Borries, T. Dini and F. 
Morgan, Leyton, Essex. 

11,795. GgAR-CHANGING MecHantsM, E. Du Bois and 
The Mutual Electric Trust, Ltd., London. 

11,796. Printine ImpLements, A. J. Scotchner, Leyton, 


ssex. 
11,797. Arrixtnc Stamps, C. F. Sesinger and J. W. 
Thorn, London. 
11,798. Bett Putteys, F. Rohrbeck.(W. BE. Whetham, 


France.) 
11,799. Treatment of Fiour, W. L. Wise.—(W. £. 
Whetham, France.) 
11,800. Comn-rrEED Apparatus, F. A. Richter, London. 
11,801. CHANGEABLE-SPEED GgaRING, L. D. Ferris, 
Kingston-on-Thames. , 
11,802. Harrows, R. Peet, Kingston-on-Thames. 
1, Apparatus for Brixzacuinco, H. Honegger, 
mdon, 


7th June, 1899. 


11,804. New Dykg-sturrs, E. C. Kayser, Godley, 
Cheshire. 

11,805. ARTIFICIAL Stong, T. Rouse, London. 

11,806. Fgxep-waTgrR Reouxators, J. C. W. Lloyd, 
Eccles, Lancs. 

11,807. Cornicg-PoLe Rino, F. Stockdale, Burnley. 

11,808. CHIcK - REARING AppaRATus, A. Holloway, 
Bedford. 

oe Hor-water Borvers, W. E. Bland, Newcastle- 
on-Tyne. 

11,810. Disgncacinc Apparatus for Surps’ Boats, 
J. N. Brown and A. G. Robson, Newcastle-on- 
Tyne. 

11,811. Apparatus for Co.tatine into Packs Carps 
Cut from Macutnes, J. Joint and E. 8. and A. 
Robinson, Ld., Bristol. 





or Cyrcoie Frames, H. P. Trueman, Handsworth, 
taff: 


s. 
11,818. Mate Wearine Surrts, J. Wallace, Greenock, 
Scotland. 
11,814. Centrat Bock Drivine CLup Faces, C.8. Day, 
Belfast. 
es Batt Castors, J. H. Goodall, Castleford, 
r 


orks. 
11,816. AcmE.TisgcurEM, G. F. Russell and N. Lloyd- 
Jones, London. 
ne ween Enorne Governors, C, H. Brigg, Elland, 


orks. 
11,818, Vatves for Hypravtic Pressks, D. Doyle, 


ive’ 5 
a ome Fire-LicuTers, G. E. and J. F. Stead, 
11,820. Seats, J. Jackson, Manchester. 

11,821. Excenrrics, W. Doherty, Glasgow. 

11,822. Bicycigs, A. Mers, London. 

11,828. Recorpina Entry of Persoxs, L, Claus, 


London. 

ag gama F. W. Schroeder and P. W. Moran, 

ndon. 

11,825. Hyprauiic ELevatina Apparatus, A. Deas, 
Glasgow. 

11,826. Tanks, Davies Bros. and Co., Ld., and E. A. 
Davies, Wolverhampton. 

11,827. Water Moror, T. Hunt, Bristol. 

11,828. Setr-actina Brick Carrier, {H. Grimbleby, 


ull. 

11,829. Ecc Borters, C. H. Worsnop and F. Gash, 
Halifax. 

11,830. Swiver Power Looms for Wravine, W. T. 
Birchenough and A. Wood, Manchester. 

11,881. Sg_1zocEngs, A. E. H. Lozé, Liverpool. 

11,832. BrRussEts and Witton Pitz Carpets, T. B. 
Worth and Sons, Limited, and J. Glover, Birming- 


am. 
11,833. Hanp and Steam Sreerine Gear, J. M. Croom, 


ASZOW. 

11,834. Formine the Currinc Epos of Knivgs, W. 
Thompson, Stratford-upon-Avon. 

11,835. Transport of Liqurp Arr, C. Joly, London. 

11,836. PREVENTING VELOCIPEDES BEING STOLEN, F. 
Glinicke and A. Beck, Glasgow. 

11,837. SappLE Car, F. Rietbrock, Germany. 

11,838. Heatine Pipgs for Stoves, A. Todtenhagen 
and H. Lemke, Berlin. 

11,839. Liqurp-RaIsine Pump, J. Murrie, Glasgow. 

11,840. Frre-Grates, E. M. Turner, London. 

11,841. Wasnine, &c., Macuinegs, J. F. McAndrews, 


on. 

11,842, FertrLisinec Sunstance for Pants, J. Golding, 
Nottingham. 

11,843. Startina EvLecrric Inpuction Motors, The 
British Thomson-Houston Company, Limited.— 
(The Union Blektricitiéts-Gesellschast and A. P. Zani, 
Germany.) 

11,844. FLoorine Biock, W. G. Thomson and J. E. 
Prossor, London. 

11,845. Razor Srrop, A. Witt, London. 

11,846. Friction or Coo and Rack Powrr, G. Davis, 


mdon. 

11,847. Stopper for IRon-wirE Ropg, J. Carpenter, 
Portsmouth. 

11,848. PROPELLING MecuanisM for Cycixs, H. Coombs, 


mdon. 

11,849. Gate Fastenzr, G. D. Howard.—(M. 7. Koch, 
United States.) 

11,850. IncanpEescentT Gas Mantes, D. V. Riordan, 


London. 
11,851. Pornts for Tramways, &c., W. E. Kenway, 


ndon. 

11,852. DovusBLE-acTION Frame Bepstgap, F. Praill, 
London. 

11,853. Verticat Borers, F. W. Golby.—(C. Oetling, 
Germany.) 

11,854. DriLLine Macuing, F. W. Golby.—(J. Bromowicz, 
Austro-Hungary.) 


11,855. Hottow Mera Goons, J. Wetter.—(B. Vogel, 
Germany.) 
7 CorN-CONTROLLED Device, R. B. Jentzsch, 


mdon. 
11,857. Locks, R. B. Jentzsch, London. 
11,858. VentrLaTING Fever Hospitars, F. H. Street, 
London. 
11,859. Unitina FLances to Tupgs, F. W. Barthels, 
London. 
11,860. Process of TREATING MINERALS, L. Lagarrigue, 


London. 

11,861. Sarety EncLosvurgs for CHILpREN, C. E. Challis, 
London. 

11,£62. Gengrators, W. Hornsby, D. Roberts, and C. 
James, jun., London. 

11,863. VaLves, W. C. Brett, London. 

11,864. Mannote Covers, J. Johnson and C. L. N. 
Wilson, Birmingham. 

11,865. Mou.pine in Cray, 8S. H. Rowley and T. Till, 
London. 

11,866. New Compounps of Bismurn, G. B. Ellis, 
—(La Société Chimique des Usines du Rhine ancienne- 
ment Gilliard P. Monnet et Cartier, France.) 

11,867. Payment of Rates and Taxes, J. Proctor, 
London. 

11,868. Apparatus for Wasnino Gas, N. A. Guillaume 


mdon. 

11,869. Cyciz Brakes, C. O, Barnes and E. A. Jones, 
London. 

11,870. Apparatus for Roastinc Corrs, D. B. Fraser, 


ndon. 

11,871. Gear, A. Macauley and .W. A. Grimason, 
ndon. 

11,872. Brakes for Venicies, &c., W. G. Tassell, 


mdon. 

11,878. Dress Fastener, C. M. Smith and B. R. Sim- 
mons, Birmingham. 

11,874. Apparatus for TarEapING Nexp.rs, M. Peter- 
sen, London. 

11,875. Means of Distrinutinc Manurg, F. Franck, 


ndon. 
11,876. Process of Propucine Wing, E. P. y Mendivil, 
mdon. 
11,877. SHaRPENING Pocket Knives, B, A. Spaull, 
ndon. 
11,878. Maxine Hicn Reier Piares, R. Widmann, 
go , 
11,879. Propuctna Curomium Oxipk, E. A. G. Street, 
London. 
11,880. PortaBLe Dritiinc Macurng, A. L. Croneau, 


mdon. 
11,881. Errgecttnc Rotation at a Distance, A. L. 
Croneau, London. 
11,882. CoNDENSATION Propucts from AROMATIC 
Nrrroso Compounp, O. Imray.—{F. Sacha, Ger- 


many.) 

11,883. FLEECE-DIvIpINa AppPaRaTus, E. Gessner, 
London. 

11,884. ACETYLENE Macutng, O. Bender and F. Diirst, 
Germany. 

11,885. ConTROLLING ELecrric Motors, H. J. Walker, 
London. 

11,886. Pepat Cranks for VeLocipEeprs, G. P. Bosom- 
worth, London. 

11,887. PREVENTING Snow or Sanp Drtrts, J. Meissner, 
London. 

11,888. Sewine Macuings, O. Rudolph, London. 

11,889. Pipe Couritnas, R. Haddan.—({0. Sied«ntopf, 
Germany.) 

11,890. {PROPELLERS for VesseLs, L. R. Carrington, 


on. 
11,891. Frame of Porceain, R. Schlegelmilch, 


ndon. 
11,892. Grip for Hotpine Ropgs, W. Swinburn, Great 
rimsby. 

11,893. CARBURETTING APPLIANCES, R. W. James.—(B. 
Zimmermann and BE. Mégret, France.) 

11,894, TreaTinc Rerractory Orgs, W. Smcthurst, 
London. 

11,895. Decoratine Staces for Ciorus, P. Willner, 
Germany. 

11,896. ADJUSTABLE FLaNors for Warpina MILLs, A. 
Lequis, Germany. 

11,897. Conservatory for ToorH-powpER, J. Cohn, 
Germany. 





————— 


SELECTED AMERICAN PATENTS 
From the United States Patent-office Oficial Gein 5 


621,342. Compinep Carvina Fork 

Knire SHARPENER, C. Holyland, Pitta? Poyag 

Filed November 20th, 1897. ae 
Claim.—The combination with the shank of 

carving fork, of a guard, the main body of Which : 





pivoted to said shank, and the outer portion swivelle 
on the main body, and carrying knife-sharpeniy 
discs, substantially as described, 8 
621,530. Barret Hoop, W. D. Marshall, Franklin. 
square, Ohio.— Filed December 30th, 189s. 

Claim.—As a new article of manufacture, a metallic 
barrel hoop consisting of a series of strands or 
members laid in parallel relation to each other, and g 
clasp or band which embrace and closely confines 





said members in proper relation one to the other, said 
band or clasp having one edge thereof bent or inclined 
and forming a lip adapted to engage with a stave of q 
package cr cask, for the purpose described, substan. 
tially as set forth. 


621,536. Apparatus FoR LIQuEFYING Arr, 0, P, 
Ostergren and M. Burger, New York, N.Y.—Filed 
August 11th, 1897. 

Claim.—An pp amacard for liquefying atmospheric 
air consisting of an exterior closed condensing cylin. 
der, two spiral partitions arranged in said cylinder 
and forming narrow channels respectively for the 
ingoing cold and compressed air and the outgoing 
expanding air, a supply pipe for the compressed air 
connecting with the outer end of one spiral channel, 





a discharge pipe for the expanded air connected with 
the outer end of the second spiral channel, a central 
pipe provided with ports for permitting the cold com- 
pressed air to pass from the ingoing to the outgoing 
channel, means for opening and closing said ports, a 
third port in the lower part of the central pipe for 
drawing off the liquefied air, and means for drawing 
off the liquefied air from the lower part of the central 
pipe, substantially as set forth. 


621,547. Macuing ror Curtine Stove, M. Thonar, 
Namur, Belgium.—Filed December 29th, 1897. 
Claim.—In a machine for cutting stone by the aid of 
an endless wire, the combination of the wire, 4 
stretcher therefor, a post fixed on each side of the 
stone to be cut, a fixed pulley at the base of each post, 


{e21.547] F 








movable pulleys above the fixed pulleys and adapted 
to slide in the posts, the wire passing over said fixed 
and movable pulleys and tending to pull the movable 
pulleys downward, and counter weights acting on the 
movable leys in opposition to the pull of the wire, 
substantially as descri 


621,581, BREEcH-cLosinc MECHANISM FoR Guns, C. 
Pohlit, Essen, Germany.— Filed January 26th, 1898. 
Claim.—In a fermeture for breech-loading guns of 
the interrupted-thread system, the combination of the 
actuating lever A pivoted within the carrier arm C by 
a bolt d, and provided at its inner end with a cylin- 
drical pin a, the axis of which passes through the 








points of intersection of the axes of rotation of the 
actuating lever A and of the breech block B, and 
radial notch b within the breech block adapted to 
receive the cylindrical pin a, which acts against the 
radial faces of the notch b in locking or unlocking the 
pec ed turning the actuating lever A, substantially 
as dese 5 
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THE INSTITUTION OF CIVIL ENGINEERS. 
ENGINEERING CONFERENCE. 
yIRST DAY—WEDNESDAY, JUNE 71H (continued). 


SECTION VII. 


In continuation of our report of the proceedings in this 
section—see page 574 ante—we now give the last paper 
taken at the first sitting. It was by Professor Ayrton on 


‘Some NON-INTEGRATING ExLectric METERs.” 

Under the heading ‘‘ Materials ” the author states that 
the five most important metals used in the construction 
of electric meters are copper, iron, steel, phosphor- bronze, 
and some alloy of high resistivity. A few years ago, 
copper of 98 per cent. conductivity, on Matthiessen’s 
standard, was considered good; now it is stated that 
copper of 105 per cent. conductivity can be obtained from 
Mouchel, of France. Possibly still further improvements 
may be made. Soft iron for needles of electrical in- 
struments should have small remanent magnetism and 
small coercive force, while both these qualities should be 
large in permanent magnets. Steel can now be pur- 
chased in ingots having a smaller coercive force than the 
so-called ‘‘soft” iron practically employed for electric 
apparatus six or seven years ago. It should be remem- 
pered, however, that although the readings might be 
accurate for a sine or flat wave, they might be incorrect 
for a peaked wave. Satisfactory compensation for varia- 
tion in the frequency is effected by shunting the instru- 
ment with a self-induction, and some means should be 
devised for compensating error due to a peaked wave. 

The manufacture of steel magnets has much improved 
during the past few years, and the following table is 
given :-— 


Residual Coercive 
magnetism. force. 
1885, oil-hardened steel, tested by Dr. J. 
Hopkinson cia aes | Mak Adem, se, SE ick 
1893, glass-hard pianoforte wire, tested 
by Professor Ewing... 9,500 ... 45 


molybdenum steel, tested by 
Madame Curie... ... ... 1. os sb Pea: 

In instruments employing a spring control, and in which 
for magnetic reasons steel cannot be used, phosphor- 
bronze is the best elastic metal, but quartz would pro- 
bably be a still better material. Alloys possessing high 
resistivities and smalltemperature coefticients are continu- 
ally being brought to notice, but no one seems to look 
for a substance with small resistivity and small tem- 
perature coefficient, although such a material is much 
needed. Development of the moving coil type of instru- 
ment is at present limited by the comparative smallness 
of the field produced by a permanent magnet and other 
causes. It may not be too sanguine to look forward to 
moving coil galvanometers rivalling moving needle in- 
struments fv: all purposes. Soft needle instruments are 
quite useless for central station work unless protected 
with soft iron magnetic shields. For measuring large 
alternating currents it is desirable to employ a small 
transformer giving a maximum secondary current of some 
10ampéres. Direct reading ohm meters, measuring up to 
50 megohms, are now obtainable, but apparatus is also 
needed to enable the insulation of an electric light cable 
to be tested where laid. At present, cable is often sup- 
plied which, although possessing only a fraction of the 
specified insulation, is passed because suitable testing 
apparatus can be used only in a laboratory. 

After reading the paper the author exhibited a board 
upon which were mounted various specimens of cable and 
flexible wire, which he had tested, to see if they were up 
to the specification. This required300 megohms per mile 
for flexible wire and 2000 megohms for cable, and the 
worst specimen of flexible wire showed only 0-001 meg- 
ohms, and the best 4500 megohms; while the worst 
cable showed 277, and the best 4300 megohms. 

Mr. Sydney Evershed said that ever since 1886 he had 
been trying to get iron without hysteresis, and had tried 
ferrotype plate and tin plate, but found nothing suitable. 
Professor Ferraris described a magnetic oxide which was 
said to be without coercive force, but he tested it and 
found this was not correct; he had tried chemically 
pure iron and found the coercive force as great as that 
of cast iron. He could now obtain iron, such as was 
used in transformers, with a coercive force of only 1°5. 
Referring to the question of alloys, he said that all the 
good kinds came from Germany. The strength of the 
fields in his own instruments was about 1200 in the small 
sizes, and rose to 2500 in the larger sizes. He then gave 
details of the manner in which the spindles of the instru- 
ments were mounted in sapphire cups, and thought that 
probably artificial jewels could be made more free from 
scratches. He considered that there was no good 
electrostatic instrument suitable for 100 to 110 volts, 
and that this class of instrument was of no use for 
pressures below 1000 volts. He thought soft iron 
instruments best. He had used a Kelvin electrostatic 
voltmeter for 10,000 volts, and it had sparked across to 
the needles at 13,000 volts. 

Mr. Crompton said that he had been rivalling Professor 
Ayrton in the use of suspended coils, as he found he 
obtained greater accuracy; no ordinary laboratory was 
sufficiently free from magnetic field to render it possible 
to use moving needles. No great improvement in steel 
had been made for the last six or seven years. Working 
magnets could be got with a coercive force of 60. With 
regard to cables, there were great differences between the 
Various classes ; those cables which gave the best results 
at first might deteriorate very rapidly, while cables 
8iving moderate results might be more stable. It was 
undesirable to specify very high insulation tests. 

Major Cardew remarked that there was no means of 
testing the permanence of the so-called permanent 
magnets used in instruments, and therefore they could 
not be relied upon absolutely, especially if the magnets 
Were used as a retarding force. If the magnet weakens, 
the meter would give an inaccurate reading. In the case 
of electrostatic voltmeters, the connections must be good, 


1898, 





if accurate results are to be obtained. He advised Lord 
Kelvin to use iridio platinum in his instruments, but it 
was found impossible to get the ‘‘ fatigue ” out of the wire. 
Mr. Hammond thought that the term “ soft iron” was 
misleading, as plates Sitfered greatly in quality. He con- 
sidered it desirable to quote the chemical analysis. 

Professor Kennedy did not lay blame upon the cable 
makers, but certainly trouble had arisen with some kinds 
of cables. He believed it was considered that the addi- 
tion of certain mineral materials caused the breakdown 
of the insulation. 

In his reply Professor Ayrton said he had followed the 
rules of the Institution of Electrical Engineers with 
regard to the specification of insulation resistance. These 
rules required an insulation resistance of 2000 megohms 
in certain cases, but it usually happened that the cables 
were accepted which were sent in by the contractor, as 
there was no instrument yet devised to test the cables 
on the site. He found iridio platinum quite useless for 
suspensions in instruments. 


SECOND DAY—THURSDAY, JUNE 81H (continucd). 
SECTION VII. 

The meetings of this Section were held in the Lecture 
Theatre of the Institution of Mechanical Engineers, with 
Professor Kennedy in the chair. The first paper read 
was by Mr. Granville C. Cuningham on 


‘* MECHANICAL TRACTION BY ELECTRICITY.” 


In the installation of mechanical traction by electricity on tram- 
way systems the point to be considered is how this form of traction 
compares in cost of construction and working with that it displaces ; 
and what are the conditions that make for a high or a low cost of 
working. It will doubtless be adraitted that unless such form of 
traction were financially superior to other forms it would not be 
adopted ; but it will be useful to inquire wherein this particular 
superiority lies, as this indicates the direction in which the skill 
and resource of the engineer should chiefly be turned. The cost 
of constructing and equipping an electric tramway system is very 
much greater than the cost a a horse system. ‘The receipts per 
car mile may not be much greater, and with the largely increased 
mileage run, may possibly be even less; therefore, unless the ex- 
penses per car mile of the electric system are very much less than 
the expenses of the horse system, whence can be obtained the 
large additional nett revenue required to pay interest and sinking 
fund on the greatly increased capital invested’? It is accordingly 
to this lowering of the cost of electrical working that the atten- 
tion of the engineer should be chiefly directed, and the best re- 
sults in this respect can be obtained only by care in construction. 

In the first place, on what item in working cost may a saving be 
looked for ? 

In the matter of wages of men on the car, no saving can be 
effected ; two men would be needed on the electric as on the horse 
car, and the electric employés may even be expected to require 
higher wages. The maintenance of car body—painting, repairs, 
and so forth—would be practically the same in either case ; the 
maintenance of the electric equipment of the car is an addition to 
any expense of the horse system ; so also is the overhead wire and 
feeder system ; the maintenance of the track would be greater for 
the electric system, including therein the bonding. Inall these 
items the cost in the total would be greater for the electric than 
for the horse system. There would be some advantage to the 
electric system in being able to run at a higher speed, thus dis- 
tributing the wages of motormen and conductors over a larger 
mileage in a day, and reducing the amount of that item per car 
mile, But this is not a large amount and would not compensate 
for the increase in the other items mentioned. 

The only item remaining to be considered is the power used in 
the service; and it is in this item alone that the saving can be 
effected. For this reason the power house on an electric system is 
the point to which the intelligence and skill of the engineer should 
be mainly devoted. It is upon this that the financial success of 
the undertaking depends. If it is carelessly constructed with 
engines, boilers, and appliances that do not ensure a low cost of 
working, then it is certain that but a small profit—and perhaps no 
profit at all—will be realised, It is certain that no great financial 
success will be secured, Everything that will reduce the cost of 
producing the electric current should be sought out and applied 
in the construction of the power house, 

The cost of horse traction—and by this is meant the cost of 
horse-keep, wages of grooms, shoeing, veterinary expenses, but 
exclusive of drivers’ wages—may be taken as varying from 34d. 
per car mile in an easily-worked town such as Glasgow, to 5d. per 
car mile in a hilly and more difficult town, such as Liverpool. 
This is the cost of horse traction arrived at from the working of 
fairly large systems showing 7,000,000 car miles annually in 
Glasgow, and over 4,000,000 in Liverpool. The cost of electric 
power for traction on the overhead trolley-wire system should, 
with economical engines, boilers, and heat-saving appliances, be 
under 4d. per car mile for an easily-worked level town, and for a 
more hilly town with steep gradients, but slightly over 4d. per 
car mile. The cost here meant is the cost of all wages, fuel, water 
oi], &c., in the power house, together with the cost of maintenance, 
repairs, and upkeep of the plant. The cars driven by this power 
are those weighing about 64 tons when empty, and capable of seat- 
ing twenty-six passengers inside. But in order to ensure this low 
cost of working, every care must be taken in the power house. In 
choosing its site, it should be placed close to a plentiful supply of 
water, where all that is requisite for condensing purposes may be 
had at a nominal charge, or merely for the cost of pumping. A 
river, canal, pond, or the sea, would afford what is needed. It 
should be conveniently situated for the supply of coal from railway 
line, canal, or wharf, so as to save the charges of handling fuel. 
One shilling per ton saved in cartage would amount to a very con- 
siderable sum in a year in a large traction station. But, needless 
to say, the most important matter is the type of engines, boilers, 
and heat savers to beused. The writer favours low speed—seventy 
revolutions—compound condensing engines, such as are built by 
numerous English firms, boilers of the Lancashire or Galloway 
type, with Green’s economisers, A plant of this character was 
constructed and worked under the writer’s charge on the Montreal 
Electric Street Railway, with the result that the cost of producing 
current was a little under our farthing per kilowatt hour, and the 
cost per car mile less than halfpenny in the open months of the 
year, when coal could be obtained for 9s, per ton. The consump- 
tion of coal was 3°48 lb. per kilowatt hour, or 2°60 1b. E.H.P. hour, 
and this was maintained during months of working. The average 
for a whole year was only 2°75 1b, per E.H.P. hour. It is not pre- 
tended that this is a phenomenally low rate of consumption. On 
board many of the large ocean-going steamers as low as 1°501b, 
of coal per horse-power hour has been reached with triple-expan- 
sion engines; but the writer believes that few electrical power 
houses have been able to show better results than those mentioned. 
Nor is the result to be attributed to a very large output ; precisely 
similar results can be obtained by using similar appliances on a 
smaller scale. Inthe Montreal house there were six 800-horse power 
engines, and the daily output of current averaged 43,000 units. 
But the author has recently obtained similar results with a small 
cable plant on the Birmingham cable system. In 1897 this plant 
consisted of a pair of single-cylinder engines running at 53 revolu- 
tions of 287 maximum horse-power, with Galloway boilers, and no 
special heat-saving appliances. It was aut to increase the 
engine power to meet increased traffic. The author putin a pair 








of superposed compound condensing engines of 400-horse power, 
running at the same speed as before, and obtained condensing 
water from a well in conjunction with a tank and cooling tower. 
The result was that the consumption of fuel was reduced from 
about 325 tons per month, or 8°9 lb. per car mile, to 6°5lb. per 
car mile ; and the introduction of Green’s economisers has further 
reduced the consumption to 4°7 lb. per car mile, or to abont 3b. 
per horse-power hour. On the Birmingham small cable system, 
the saving does not amount in money to a large sum, but on a 
great electric system runing, say, 7,000,000 car miles in the year, 
4b, of coal saved per car mile, at 9s. per ton, amounts to £5625 
per annum ; and it is this consideration that gives emphasis to the 
plea for an economical power house plant. 

To return to the previous line of argument. Note what a large 
saving is effected when a cost of 4d. per car mile for power is sub- 
stituted for 5d.; on a car mileage of 7,000,000 it means no less a 
sum than £131,250 per annum, and indicates the source whence 
the increase of net earnings may be obtained to pay for the heavy 
cost of electrical installation. e whole cost of working a large 
electric system, including working charges of all kinds, should be 
under 5d, per car mile ; but this can only be obtained with a care- 
fully constructed power house, where the works cost of the current 
is cut down to a minimum, 

The limits to which this note had to be confined prevent the in- 
troduction of any more elaborate figures or statistics than those 
given ; but enough has been said to indicate that, in the writer's 
judgment, it is to the power house that the chief attention should 
be directed in order to ensure the financial success of an electric 
system. Other parts of the system claim attention, but it is on 
this that success or failure mainly turns, More money can be lost 
on the one item of power than would pay all the other working 
charges, and whether the high potential system with transformers, 
or the multiple unit system be adopted, the successful working 
ultimately depends upon having engines and boilers that will do 
their work with a low consumption of fuel. 

The discussion was opened by Mr. Clirehugh, who did 
not agree with the author as to the advantage of low- 
speed engines over high-speed, and he thought more 
adequate reasons should have been given for discarding 
the latter type of engine. 

Mr. Henry Mavor thought it unfortunate that in 
Glasgow the stations for power and light should be 
separated. He considered that in the matter of coal 
consumption it was open to question whether the sepa- 
ration of the two systems would not result in loss to the 
Corporation. He thought the overhead system of tram- 
way work in Glasgow was not permanent, and the traffic 
returns were so good that a permanent underground 
system might be adopted. The busiest thoroughfares 
had a railway within 2ft. of street level, and a subway to 
receive drains, &c. It would be worth while to construct 
a conduit for electric cables. 

Mr. Hammond hoped that they would have particulars 
of the working of the Leeds tramways from Dr. E. Hop- 
kinson. The reduction of 5d. per car mile had been 
borne out in Leeds, where there were now three systems 
in use—horse, steam, and electric tramways. The horse 
cars cost 10°17d. per car mile, steam 10°33d., and the 
electric cars 4°83d.; in the last figure were included 
several items excluded by the author. The cost of gene- 
rating power in Leeds was 0°6d. per Board of Trade 
unit ; the author’s figure of 0°25d. was alarmingly low. 
The figure 0°6d. only included cost of coal, oil, waste, 
repairs, and wages. The comparative cost of producing 
electricity for lighting in Leeds was 0°78d., and the out- 
put for traction was 800,000 units and for lighting 833,000 
units. He would like to know the reasons for the prefer- 
ence shown for slow-speed engines, but he thought him- 
self that the coal used by this type was somewhat less 
than by high-speed engines. 

Mr. Crompton thought the Montreal figures extremely 
good, and never imagined that a kilowatt hour could be 
produced for a farthing. He had put slow-speed engines 
and high-speed engines side by side; the former used 
less steam than even one of the Willans type, but the 
saving was balanced in extra cost of oil and labour. 
The tramway service should not be compared with 
lighting stations, but with places where the power factor 
was better, such as chemical works. He had never 
known the cost when all the charges were put in to be 
lower than fuel 0°14d., all remaining items 0°13d., total 
0:27d., and this was with high-speed engines. 

Dr. E. Hopkinson observed that the cost shown in 
the paper is 0°25d. per kilowatt hour, and 0°5d. per 
car mile, but he thought one Board of Trade unit 
should be sufficient per car mile. The author appeared 
to calculate for two units per car mile. 

Mr. Tremlett Carter asked if the cars had double 
bogies. The author replied that they were single bogies 
with twenty-six passengers inside. He also stated that 
Montreal was very hilly; there were many gradients of 
1 in 10, and some of 1 in 8; they ran ten miles an hour 
in the town, twelve miles in the country, and used two 
Board of Trade units per car mile. 

Major Cardew thovght some little obscurity had 
arisen as to the relative power used for the different 
speeds of cars, he also thought seventy revolutions was 
a very low speed for the engines. 

Mr. Monkhouse thought that a saving in a power 
station would be effected by the use of holiday plant. 
In the United States the cost of power was nothing in 
comparison with the cost of maintenance. The tendency 
was to cut down the size of motors and increase the size 
of cars. Inspection was not good enough. On one line 
he found the third rail laid on paraffined blocks of wood, 
the track was 21 miles long, and the leakage 14 ampéres. 
In New York on one of the lines the leakage was 0°5 
ampéres per half-mile section of double track. 

Mr. Grimshaw observed that the author gave 6°5 lb. 
of coal per car-mile. The reduction to 4°7 lb. by the 
use of economisers was greater than he would have 
expected. 

Mr. Patchell remarked that the author had given fuller 
figures in a previous paper in 1896, but the temperature 
of the gases leaving the boilers was very low, and he 
thought they must be very lightly worked. 

Prof. Kennedy had examined many accounts of electrio 
tramways in the United States, and found that expenses 
for drivers and conductors made 42 per cent. of the 
whole, the cost of power was 18 per cent., maintenance 
of line 12 per cent., maintenance of plant 12 per cent., 
general charges 16 per cent. Although the cost of power 
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averaged 18 per cent., it had in certain cases been re- 
duced to 10 per cent.; sufficient attention had not been 
given to the reduction of maintenance costs generally. 
He could not see the least difference in coal economy in 
slow and high-speed engines. 

Mr. Cuningham in his reply stated that in 1892 high- 
speed engines at 250 revolutions were put down in 
Toronto, and only used for one and a-half years, slow- 
speed engines were then - in. The high-speed engines 
were of the open type, buili by Armington-Sims. The 
New York Conduit Company saved considerably by 
eliminating leakage, but the conduit was expensive. In 
Montreal two Board of Trade units per car mile were 
required, in Toronte 1‘5, in Brooklyn 0°8, and in Dublin 
0°9. The figure of 0°25d. per kilowatt-hour was abso- 
lutely accurate, and arrived at by months of working. 

In the absence of the author, Mr. Crompton read Mr. 
H. F. Parshall’s paper on 


‘‘ ECONOMICAL TRANSMISSION AND DisSTRIBUTION OF 
ELECTRICITY FROM A DISTANCE.” 


In introducing for discussion so broad a subject as the economical 
distribution and transmission of electricity from a distance, only a 
very general statement is possible, since local conditions cause 
widely different conclusions to be arrived at in different cases. The 
subject may be subdivided into :—(1) economical generation, (2) 
economical transmission, and (3) economical distribution. 

(1) Economical tion.—There is not much to be said on the 
subject of economical ange if the electrical conditions alone 
are considered, since the difference in efficiency, cost, and main- 
tenance between types of generators, whether continuous current, 
alternating current, or multi-phase, is but small. In dealing with 
multi-phase transmission, there may arise conditions where the 
use of step-up transformers will found more satisfactory, 
commercially, than the use of generators working at very high 


ressure. 

(2) Lconomical transmission.—In the transmission lines, so far as 
the cost of conductors is concerned, and the efficiency in trans- 
mission up to the commercial limit of cost of generating or 
transforming apparatus, there is a direct gain in increasing the 
voltage where overhead lines are permissible. Where under- 
ground cabies have to be considered, with the present knowledge 
ot cable making, it may be said that 20,000 volts is the safe 
imit. : 

(3) Economical distribution.—This has to be determined with 
reference to the conditions to be maintained in the consumer’s 
circuit. These conditions are, as to whether continuous or alter- 
nating currents are most adaptable for a particular set of local 
conditions, or whether the combination of both could be made to 
meet the widest range, and finally what conditions as to voltage 
drop have to be maintained. Either for lighting or in earth 
returns for electric traction a very small voltage drop only is 

rmissible, 

A number of small electric sub-stations will, from a commercial 
point of view, be found more economical than would be the case if 
each were to be a complete generating station. Sub-station plant 
can be built free from objectionable vibration or noise. It also 
occupies exceedingly little space. For these reasons it can be 
located in situations which would be impossible if complete 
ame stations had to be laid down. Numerous sub-stations 
nvolve lower efficiency in transformation, higher first cost of plant, 
and heavier attendance charges. On the other hand, a saving is 
effected both in feeders and distributors, and the efficiency of 
transmission is increased, due to smaller feeder losses. Any 
general rule as to the most economical number of sub-stations to 
employ is impossible. For a particular case of fairly uniform dis- 
tribution over a large area at a rate 1000 kilowatts or more per 
square mile, a radius of distribution of half a mile would be 
warranted from economical considerations. 

Smaller supply densities and in general ununiform distribution 
will increase the economical radius of supply, and diminish the 
best number of sub-stations. With short feeders the further 
advantage is obtained that the feeder drops are smaller, and the 
consequent variation of voltage at different parts of the system 
through different feeders loading up irregularly is largely 
eliminated, with consequent simplification in switchboards, better 
service, and more economical running of the plant. The arrange- 
ment of sub-stations has also to be considered in respect to the 
nature of the load, so that, in the case of the average load, the 
losses due to friction and hysteresis will be balanced against the 
C2R losses, 

In general, it ay be said that single-phase transmission has 
had its day. In any scheme, even though designed primarily with 
a view to lighti istribution it becomes necessary to take into 
account probable demands for power. So far, the single-phase 
motor has not been a success, and in districts where single-phase 
plant has been laid down special arrangements are being generally 
made for the supply of continuous current for power purposes. 

The gradual perfection of the generating apparatus, so that 
current can be obtained reliably at very high voltage, the high 
efficiency of the transmitting mains, together with the step-down 
transformers and rotary converter, and the great flexibility of such 
system, has led many engineers to believe that multi-phase trans- 
mission with rotary converters and continuous current distribution 
will be the ultimate system in dealing with large powers over 
any extended area, The popular formula amongst the more pro- 
gressive engineers is to use multi-phase transmission at a 
periodocity of 25 to 50, at from 5000 to 40,000 volts, according to 
the distance and conditions of transmission. 

There is comparatively little choice between two or three-phase 
currents. The conditions favouring three-phase transmission are 
in a to the small amount of copper required, and greater 
flexibility in the use of transformers. us, without increase in 
complication, the three-phase system requires but three-quarters of 
the weight of r necessary for two-phase currents, and the 
transformers may ™ connected for six-phase transformation instead 
of three-phase in dealing with rotary converters—a condition very 
favourable to practical working. 

The theory of the action of the rotary converter has been 
definitely laid down, and there is at the present day plenty of 
experience as to its working in practice. The early difficulties 
experienced have been largely overcome by more careful design, 
both in the prime mover and in the rotary converter itself. It 
has been found necessary to $e attention to the production of 
constant angular velocity in the prime mover. 

_In England, on account of the stringent regulations in connec 
tion with the working of tramways, multi-phase currents become 
economical at less distance than in most other countries, since the 
losses due to transformation are compensated for by the advantages 
gained by centralisation. Tbe only two notable multi-phase 
installations in the United Kingdom working are those of Dublin 
and Middlesbrough. There are, however, the greater installations 
of the Central London Railway, the London United Tramways, 
and the Glasgow and Metropolitan, When these are completed, it 
can be fairly said that these installations demonstrate the general 
feeling amongst engineers that the multi-phase system of genera- 


tion is the one most likely to give economical results even over | &' 


comparatively limited areas, 

Mr. Thos. Parker opened the discussion, saying that 
he found very little definite information in the paper ; 
personally, he had adhered chiefly to direct current, and 
was prepared to build plant up to 2500 volts. He con- 
sidered it objectionable to put down plant which required 
synchronising. On the Continent they have greatly im- 


proved the tri-phase system, but he had opposed its use 
for the large Midland scheme for the distribution of 
ower. 
' Major Cardew said that with respect to the difficulty of 
synchronising, it might be best to generate at high pres- 
sure with direct current, and transform up to tri-phase 
for the feeders only. The two-phase system would usually 
need four conductors, as if three conductors only were 
employed the angle between the phases would not be 
equal. 

Mr. Crompton said the paper dealt with a most fascinat- 
ing subject, as electric railways would form a great future 
field for enterprise. He agreed with Mr. Parker to a certain 
extent, but there were limitations. He could build direct 
current machines for 2000 volts and over, but the question 
of electrolysis would crop up. He was indebted to his 
late works manager, Mr. Hayward, for detailed informa- 
tion about high-tension plants in the United States. That 
gentleman had put up a plant for the Telluride Company 
working at 40,000 volts, and he—Mr. Crompton—knew 
that 20,000 volts was in actual use on the Continent. It 
had been proved beyond doubt that two-phase and 
three-phase plant could be built up to 40,000 volts. 
Generators up to 500 kilowatts were built up to 10,000 volts 
and 700 kilowatts up to 15,000 or 20,000 volts; the per- 
centage of failures with these plants was less than with 
low-pressure direct current plants in England. As to 
distribution, there was an overwhelming feeling in favour 
of three-phase rather than two-phase. He saw no reason 
why three-phase motors should not be used on the tram- 
cars themselves, and all three wires be insulated. Mr. 
Brown had worked in this way and used a double trolley. 

Mr. Owen referred to the New York elevated railway, 
and said that sixteen 4000 horse power sets were now 
being put down. The machines were wound to give 
10,000 volts, and underground cables were being laid all 
over Manhattan Island. The currents had twenty-five 
periods per second; it was found that steam turbines 
were better for synchronising than steam engines. He 
thought that 16,000 volts was about the limit if air was 
used as an insulator. 

Mr. Wilson thought there was a difficulty in synchron- 
ising for the polyphase work; that is to say, there would 
be a difficulty in running two machines in parallel. At 
light loads the difficulty of synchronising when the 
machines were being driven by steam engines with earl 
cut-off increased, and it was clear that even three-cr 
engines could not give equable turning moments at all 
powers, and also at full load. 

Mr. Henry Mavor thought that possibly the speed of 
the engine might be altered instead of regulating the 
field of the exciter. 

Mr. Hammond regretted the absence of the author, 
and felt that lighting was a very small part of the pro- 
blem. He thought the large motor power schemes 
should be considered se Bo. from the lighting, as the 
latter problem was ically different from the case of 
the electric railway, for instance. With regard to sub- 
stations, his own desire was to introduce as little compli- 
cation as possible between the generator and the con- 
sumer. At Hackney he should have seventeen feeder 
points, but would object to rotary transformers at such a 
number of points. 

Another speaker referred to a species of ‘‘ amortisseur”’ 
used at St. Ouen, and also to the Dresden railway 
station, where there were a number of motors as well as 
a large number of lamps, all on the three-phase system. 
One machine feeds the lamps and another the motors, 
but both were in parallel, and there was no flicker. 

Prof. Kennedy referred to a table on the wall, which 
showed that the cost of copper had risen to £78 a ton; 
if the price continued to rise, there might be a possibility 
of using aluminium for conductors. 

Referring to Mr. Parker’s 2500 volts direct-current 
proposal, he thought there were cases in which direct 
current was necessary, but possibly monophase alternating 
ing might be used without increase in cost of copper. 
He had seen three-phase motors in use on tramways, 
but a double-line trolley was necessary. 


THIRD DAY.—FRIDAY, JUNE 97a, 
SECTION I. 


The second sitting of this section was held in the 
Surveyors’ Institution, under the chairmanship of Sir 
Douglas Fox. The first communication taken was a 
paper by Mr. Harry Footner, M. Inst. C.E., on 


“Tag Most Exprepitious Mrtuop or RE-LAYING THE 
RaILways OF THIS COUNTRY, INVOLVING THE LEAST 
INTERRUPTION OF TRAFFIC, HAVING REGARD TO SAFETY 
AND Economy.” 


In introducing this question to the meeting no detailed description 
of any system of re-laying can be given within the prescribed 
limits, the author therefore confines himself to classifying the 
methods of re-laying and suggesting what appear to him to be the 
principal objects to be attained, and the circumstances which 
should be borne in mind in determining which method is most suit- 
able under given conditions, His remarks will refer only to 
suburban and to main trunk lines, 

Necessarily in the compilation of a train service there must be, 
when all other demands are satisfied, an average allowance of time 
for the interruptions and delays arising from the repairs and 
renewals for the permanent way and works, and even a further 
margin for contingencies. Amongst the regularly-recurring opera- 
tions so anticipated will be, signalling work, bridge and station re- 
construction, mining subsidences, renewal of junctions, points and 
crossings, lifting and re-laying the permanent way, &c. Although 
re-laying does not cause one-half or even one-fourth of the total 
‘‘train slackenings” due to these works, they are, however, 
numerous enough to demand any amelioration that can be sug- 


It is obvious from the foregoing that such a division of repair and 
renewal work as will spread all these slackenings uniformly over 
the months of tinea grees Ss and reduce them to a minimum 
when traffic is abnormally heavy, will conduce materially to the 
maintenance of a regular train service, and be best for all 
Gate pulling: i Deak abi kandi hited h ti 
en putting in hand a long le of re-laying the question 
arises, What and be the ase, a h of ate be taken up 





at one time? A little consideration will show that no more definite 





a 


rule can be laid down than this—‘‘ that the spouting should not 
require an important train to run at slackened speed for so long a 
space as to make it _— for it to arrive in time at the next 
stopping place where it has some connection to make,” 

nt) A period of train ‘‘slackening” while ae a the old ling 
for removal. (2) An interval of ‘‘ absolute block” while throwi 
out the old lino and laying down the new. (3) A further poricy 
of ‘slackening ” while lifting, levelling, and straightening tho new 
line until consolidated. These pore ne wi!l be in different propor. 
tions according to the method of re-laying adopted, but the length 
of period (2), whatever it may be, must be so determined as never 
to stop an important train, and very seldom to stop any train 
whatever. In the interests of the traffic the engineer has to con. 
sider how ha can reduce periods (1) and (3), 

Sometimes a line may with safety be denuded of a portion of its 
ballast ard some of its keys and fish-plate bolts while trains arg 
running at their customary speed ; but with an old and weakened 
road it is not prudent to permit the oe foreman to trench 
upon the margin of safety to an extent which cannot be exactly 
defined beforehand, and which even in most careful hands may 
some day be carried too far and result in disaster, All traing 
should therefore be slackened at the commencement of period (1) 
that is, as soon as the work of preparation begins, and be similar] 
slackened all through period (3), that is, until it is seen that all 
sleepers are uniformly and solidly bedded, and the rails true in ling 
and level. 

The methods of re-laying may be classified as follows:—A, 
Gradual replacement of old with new materials—such as turni 
the old rails out and the new rails into the old chairs—the 
latter with the old sleepers being withdrawn one by one, and 
replaced with new chairs and sleepers. B, Putting together all 
the new materials in one of the following ways before removi 
the old line: Putting the new line gees outside of an 
parallel to the old line, or interlacing the new line with the 
old, the new rails being Qin. to 12in. from the old rails. Finally, 
the new permanent way is slued into position, as fast as the 
old can be removed. CC, Clearing away entirely the old line, 
and preparing the sleeper bed before putting the new materials 

ether, 
ay ree! No, 2,—When the working intervals between trains aro 
too short and infrequent to permit of the relacement at the 
desired rate of progress, single-line working must be adopted ; or, 
if the trains are too numerous, night and day during the week for 
working single line satisfactorily and no other diversion of the 
trains can be made, Sunday work must be adopted. Working 
single line for the whole or part of Sunday generally presents no 
traffic difficulty, and the length of new line that can be putin 
—bearing in mind the rules as to slackening before mentioned 
—is only limited by the available number of platelayers and the 
amount of ballast that can be brought to the place when new 
ballast is required, 

The cost of labour in re-laying —— amongst other things, 
upon the following conditions :—(1) The weight of the materials to 
be handled. (2) The level at which it is considered necessary or 
desirable to place the new line, (3) The amount of old ballast to 
bo thrown out for re-use or to be sent away and replaced by new, 
(4) Whether day, night, or Sunday work. (5) The traffic inter. 
ference with the attending ballast trains, (6) The relative number 
of skilled and unskilled men available. (7) The thoroughness of 
the work done at the time—amply repaid later on by the lessened 
attention required in repairs. The cost of re-layng, however 
important in itself, is subservient to the necessity for executing it 
in a manner that offers the least interruption to the regular train 
service, 

The foregoing conditions vary to an extent that may make— 
even with the same method of re-laying—one piece of re-laying 
under unfavourable conditions cost twice and even three times as 
much as an equal length where everything is favourable. On this 
account, therefore, it would be difficult to make | useful com- 
parison of the cost of different methods without a large number 
of instances of each. : 

The author is of opinion that method A is more expensive in 
the long run than either of the others. Method B (2) may present 
the greatest advantages when the chairs have to be attached to 
the sleepers on the ground, and method B (1) is an expeditious 
way of executing the work during period No. 2, if the embank- 
ments and cuttings are wide enough and sufficiently free from 
obstruction to lay out the new material parallel to the old line ; 
but he ventures to express the opinion that method C is best 
calculated to result in a good running road and prefers it on that 
account for general adoption, 

Mr. Marriott, of the Midland and Great Northern rail- 
ways, remarked that some difficulty had been experienced 
in uniting, for example, a flat rail of smaller depth with a 
bull rail, as the latter weighed 85 lb. against 70 lb. per 
yard. Flat rails were the cheapest to re-lay, although 
the actual cost varied a good deal, according to circum- 
stances. 

Both Mr. Melville, of Glasgow, and Mr. Matheson, of 
the Caledonian Railway, drew attention to the absolute 
necessity of carrying out re-laying upon the Sundays, the 
latter gentleman remarking that a considerable saving in 
cost was effected per lineal yard thereby. 

Mr. Johnson observed that it was far preferable to get 
the new roads in good permanent condition at once, at 
one and the same operation, and not be content with 
simply re-laying them in a state just fit for traffic, and 
completing the work at another opportunity. He also 
advocated the laying of points and crossings on con- 
tinuous sleepers, and considered that the best time to 
accomplish re-laying upon the gradients was in the spring 
and autumn. 

Mr. Carr and Mr. Hamilton-Smythe also took part in 
the discussion, and Sir John Wolfe Barry, Past-president 
Inst. C.E., commented upon the favourable result arising 
from using oil, an opinion which was strongly dissented 
from by the writer of the paper, who hoped that the 
practice of lubricating ballast with oil will never be intro- 
duced into this country. The necessity of using short 
rails upon curves was generally admitted, and they were 
frequently ordered from the manufacturer, for places 
abroad, from 3in. to 4in. shorter than the longer ones: 
The speed of re-laying roads varies much, but one rail 
can be got in every ten or twelve minutes, and the cost 
will also vary with the character of the line where the 
operation is taking place. If the site be between _plat- 
forms, on bridges and viaducts, or upon complicate 
lengths of the permanent way, the price per yard will be 
greater than if the work were in the open. wy 

The second paper on the list was by Mr. Robert Elliott 
Cooper, M. Inst. C.E., on 


‘Causes oF EarTH-sLirs IN THE Siopes or Curtinas 
AND EMBANKMENTS oF RartLways, AND How To PRE- 
VENT OR Remepy THEM.” 

In presenting this paper for discussion the author does not suggest 
that it in any degree exhausts this very important though ordi- 
nary contingency of railway construction. It is only intended. to 
form a basis for the expression of opinions and experiences of 
engineers who have had to deal with slips in their ordinary 
practice, 
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+. in cuttings are occasioned by a greater diversity of causes 

- the pry slips in embankments, one of the chief causes 
being that of water percolating from the surface through the more 

rous ground till a more or less impervious strata is reached, 
when it forces its way to the face of the cutting slope, and thereby 

uses the mass above to slide forward, e author has had 
ps instances of this, especially in some parts of Yorkshire, and 
in the Isle of Wight. He finds a most effective me to prevent a 
4 of this kind is to put in a deep drain at the back of the slope, 
nd fill it in with dry stone. This drain should be connected with 
the side drains in the cutting by means of re: stone drains up the 
slopes, the distance apart being determined by the circumstances 
of each individual case, we er ‘ 

Another very common form of slip, in the coalfields, is that 

caused by the line being cut through strata with layers of rock 
lying at an ai le steeper than 25deg., or even less, The author 
had a case of ti is kind in a cutting about 40ft. deep. The Jayer of 
rock was cut through just above formation level, and the whole 
superincumbent mass gradually slipped down the face of the rock. 
Probably a strong toe wall would have stopped the movement; but 
as the material was required to fill up a station yard, it was not 
thought worth while to incur the expense, as the cost of the extra 
and only wasinvolved, ‘ 
“A cause of numerous slips, especially in deep cuttings, is the 
practice of driving a gullet right through, leaving the wings for 
months before being trimmed back. It is far better to excavate 
the cuttings in lifts, and batter back the slopes at once, so that 
the upper part gets firmly set before the bottom of the cutting is 
taken away. In all ordinary cases deep stone drains built up the 
slopes have a very good effect. 

‘here are, of course, many cases where all ordinary methods of 
dealing with my are unavailing. In Jamaica, where the author 
has lately paid a professional visit, slips of a very extensive 
character have occurred, partly on account of the treacherous 
nature of the strata, and also by the excessive rainfall—200in. per 
annum—for which no efficient provision had been made, In one 

rtion of the railway, where there was a series of cuttings on 
sloping ground, it was found necessary to divert the line for some 
miles, as the sides of the cuttings slipped in almost as fast as they 
wore got out, and after two years it was difficult to imagine that 
any cuttings had ever been made. 

Ships in embankments are chiefly of two descriptions, First, 
where the material composing the embankment slips ; and secondly, 
where the surface of the ground upon which the embankment 
rests slips away on the underlying strata. 

The former is often cau by the material composing the em- 
bankment being of different descriptions, such as rock, clay, or 
shale. This form of slip can generally be stopped by building dry 
stone counterforts up the slopes, and connecting these counterforts 
by dry stone pitching. In the case of high embankments, how- 
ever, by far the best mode of forming them is by tipping in layers 
of from 15ft. to 18ft. high, taking care to keep the lower layers 
of full width, so as to allow a cess when the next layer comes to be 
tipped. For appearance sake this cess can easily be trimmed off 
when the slopes are formed for soiling and sowing. It is a some- 
what curious fact that in the case of high embankments, made of 
mixed material such as is found in the coal measures districts, the 
natural slope is not uniform throughout its height ; the top and 
bottom portions standing at about 14 to 1, or slightly steeper, 
whereas the centre portion generally takes a slightly flatter slope. 
This can be seen in many high embankments with which the 
writer is acquainted. 

The second category of slips is much more serious, and often 
entails great expense. Where the ground upon which the em- 
bankment will rest is of a wet and soft description, the most 
obvious and best preliminary steps to take are to intersect the 
whole site with wide dry stone drains, the depths varying accord- 
ing to the nature of the ground, If below this soft surface, at a 
depth, say, of 10ft. or 12ft., or less, a hard strata is met with, 
great future trouble may be saved by cutting a deep trench along 
the site of the toe of the embankment, and fillin it with stone as 
large as can be conveniently obtained. This plan was adopted 
with very good results on one of the new lines constructed during 
the last few years in Derbyshire. The author adopted the 
plan of diagonal trenches, filled with stone on a long and high 
embankment—about 75ft.—in Derbyshire with the best results, 
only three small and unimportant slips having occurred. 

In another case piles were driven along the toe of the embank- 
ment, with the idea of pinning the surface upon which the em- 
bankment rested to the hard strata below; but this was not 
successful, as the embankment forced its way under the soft 
material, and lifted it and the piles about 10ft. above its original 
level. Many expedients were tried to stop the slip, which was on 
side-lying ground, including wide and < tenches filled with 
stone up the slope ; but eventually the embankment was completed 
by tipping many thousand yards of ashes into the embankment. 
This embankment would stand for months after being tipped to 
its full dimensions, and would then suddenly slip, and the slo; 
break away with a vertical drop of 8ft. or 10ft. Since the ashes 
were used no further trouble has been experienced. In many 
cases a very good plan is to burn the lower part of the slip, so as 
to form a cushion for the material above. 


Mr. Beswick, who opened the discussion, considered 
that if slips were due to mere surface water, lateral 
drains would be a sufficient remedy, but if they were 
brought about by more serious causes, recourse must be 
had to arches and retaining walls. Slips in soft banks 
were best cured by a thorough clearing out and the 
adoption of a complete system of drainage, but when 
subsidence was combined with slips, piles must be used. 
In one instance, where the bank was completely water- 
logged, drains were inserted, but they were swept 
away; a remedy was found only in the ultimate diversion 
of the line. Mr. Squire drew attention to the necessity, 
in order to prevent these untoward contingencies, of 
making more trial pits and sinking them right down to 
formation level. He moreover pointed out that tiers or 
terraces were superior to long slopes, inasmuch as they 
assisted to localise the slips, and that a liberal use of 
ashes was very beneficial. 

Mr. J; ames Barton, of Dundalk, contributed some 
valuable information from his own experience in dealing 
with earthwork. He had found that grass embankments 
resting on blue clay were easily set in motion, and in such 
cases piles were by no meansa sure remedy. He hadknown 
pues under these circumstances, when well and deep 
driven, to have been shifted completely out of their 
original position, cut clean off at the level of the blue clay, 
and pushed for a considerable distance bodily forward. 
Very light materials, consisting of peat and ashes, 
a fairly well for small banks, but in some extensive 
oglands no firm foundation could be obtained at any depth. 
—s these unfavourable conditions, the modus operandi 
i Barton adopted, was as follows :—The surface of the 

gland was first lowered as much as possible by deep 
“ralnage, and then peat and fascines were spread over it 
a layers. Upon these were placed trees and addi- 
“we layers of peat, until some 40ft. in height had been 
& suned. Whole longitudinal balks, bolted together, were 
™ over this top dressing, and the sleepers fixed to them. 

¢ first train that passed over this new Chat Moss went 








down Tin., the next 5in., and so on, until at present the 
motion is restricted to that of a permanent wave, which 
attends the passage of every train. 

After a few remarks made by Mr. Blyth, the subject 
of slips due to colliery work was referred to by Mr. 
Franklin, whe had seen the results of them in Lanca- 
shire. He was of opinion that unless one went down to 
the solid there was no use in attempting to deal with 
them. When buildings and houses gave way, or got so 
much out of the plumb as to be absolutely dangerous, 
they were simply pulled down and rebuilt. Sir John 
Wolfe-Barry spoke strongly on the necessity for thorough 
and complete preliminary investigations, and observed 
that the problem to be grappled with should be known 
from the first, and not left to be discovered afterwards 
by mere chance after the mischief had occurred. Banks 
may be advantageously built up in longitudinal stretches, 
but above all, bad stuff should not be used in their con- 
struction. Mr. Formanalluded to the great floating power 
of moss, and stated that whatever method—and there are 
several—that might be employed in the taking out of 
cuttings, the principle should be adhered to of interfer- 
ing as littleas possible with the general equilibrium of the 
ground. Mr. Moncrieff eidasel an interesting example 
of the great uncertainty attending the results obtained 
from borings, trial pits, and the sinking of shafts and 
cylinders even when in close proximity to one another. 
He sank two cylinders with a clear external space of 4ft. 
between them. One reached to a solid stratum at a depth of 
of 40ft. but in order to obtain a similar firm foundation 
the other had to be carried down 24ft. further. The 
effect of slips due to seismic action was briefly touched 
upon, and it was stated that strata of anhydrous gypsum 
always slipped away, leaving no remedy in the case of a 
railway but a diversion of the line. During the discus- 
sion it was quaintly remarked that as slips rarely made 
their appearance until two or three years at the least 
after the completion of the works and the opening of the 
line, they came heavily on the companies and not on 
the contractors. The chairman, in closing the discussion 
remarked that due attention should be given to both 
side and head tipping. He also mentioned that the engi- 
neer could frequently derive valuable assistance and in- 
formation on many matters from the contractors, who 
were both practically and particularly well informed in 
everything which concerned their own business. 

The third and concluding paper was by Mr. Charles de 
Neuville Forman, M. Inst. C.E., on 


‘* Economy IN HANDLING AND TRANSPORT OF MINERALS.” 


The economical handling and transport of minerals is a subject 
which should command the best attention of the engineering pro- 
fession. The magnitude of the work that has to be performed in 
this country every year in connection with this branch of trade 
almost surpasses comprehension. 4s far as can be ascertained, the 
total — of raw material, in the shape of mineral produce in 
the United Kingdom which has to be handled and transported in 
some form or another, amounts to not less than 260,000,000 tons, 
so that every penny spent upon the handling and transport repre- 
sents rather more than £1,000, 000 sterling. 

By far the most a is, of course, coal, of which 
we raise upwards of ,000, tons, at an average cost of 5s, 5d. 
per ton. Iron ore ranks next, amounting to fully 16,000,000 tons, 
raised at a cost of 4s, 6d. per ton, and, in addition to the iron ore 
raised, we import fully 6,000,000 tons at a cost of 14s. 9d. per ton. 
The other minerals — in large quantities are: Limestone 
and chalk nearly 15,000,000 tons, clay nearly 13,000,000 tons, sand- 
stone nearly 5,000,000 tons, and salt, granite, sand, and gravel, 
add another 10,000,000 tons to be handled and transported. 

Year by year more attention is being paid to the important 
question of handling this vast amount of material, and collieries 
are now fitted up with er machinery for drawing, screening, 
washing, and | gz most important means of transport 
are the railways. Fully three-fourths, or 153,000,000 tons, of the 
coal produced is transported by rail, of which 65,000,000 tons are 
shipped. It would be interesting to know what money is absorbed 
in this service. The only figures the author has been able to get 
indicate that the average value of the coal shipped is nearly 9s. 
od ton, or 3s. 7d. higher than what it costs to raise it. If this 

fairly ro car the difference between coal at the pit and coal in 
the market, it appears as if £35,000,000 were absorbed in getting 
coal into the market after it has been raised. It is probably not 
oe to ascertain how much of that goes in railway carriage ; 
ut it is certain that a very large sum must be spent in this service. 
If one-fourth of the sum is allotted to the cost of hauling, and if it 
be assumed that the ——— load is eight tons per wagon, there 
are 19,125,000 wagon loads carried in the year at a cost of 
£8,822,222, To look at such — must impress an engineer 
with the very great importance of economy in wagon design. The 
standard clearing-house wagon used in this country tares about 
6} tons for a 10-ton load, and, according to common practice, the 
wagons return empty. Thus 124 tons of dead weight have to be 
hauled for every 10 tons of paying load, so that more than 
4} millions are spent in handling dead weight. The tare of wagons 
used in the United States is about one-third of the load they are 
designed to carry. If the paying and the dead load were in the 
same proportion in this country, there apparently would be a 
saving of fully £2,000,000 in railway transport. 

Proposals have been made recently to construct wagons of very 
much larger capacity than any at present in use in this country, 
but, looking to existing sidings, the load upon the axle, and the 
flexibility of the wheel , must now be most important factors 
in determining the economical design. In the author’s opinion, 
four-wheeled ie trucks, with an axle load of eight tons to nine 
tons, will be found in the end ‘to answer best all the requirements 
of trade, and afford at the same time scope for economy in design. 
It is a subject to which attention may be advantageously directed ; 
but the British system of following hard-and-fast rules, and giving 
no encouragement to the introduction of novelty in design, does 
not stimulate the inventor, 

A great deal of attention has been paid by engineers in recent 
years to different methods of shipping coal. There are advocates 
who — the crane system as against the hoist, and there are 
other advocates for the continuous transporting belts. Some 
remarkable evidence was given lately to a Parliamentary Com- 
mittee as to the actual working of hydraulic cranes in Glasgow 
Harbour, These cranes admittedly could not handle more than 
twenty wagons an hour, yet the average shipment of five cranes 
was given at 305,212 tons per crane per annum, the average of the 
Barry Dock high-level shoots being given at 288,000 tons, although 
the capacity of the tips was stated to be one wagon per minute, 
It was, however, admitted that the labour involved with the cranes 
was as seven to three in favour of the hoists; but this might be 
obviated by properly designed feeding sidings, which do not exist 
at Glasgow. Such sidings constitute a most important element in 
the economical handling of shipping traffic. The best loading 
appliances may have all their advantages neutralised by want of 
properly-designed — and — sidings. The appliances 
most advocated in modern practice for loading are the hydraulic 
hoist, high and low level, and the crane, 














The advantags of well-arranged and properly-designed railwa; 
sidings in rg of wow ae | is a po which does oo 
receive the attention that it demands. Much loss of time is in- 
volved in shunting sidings where provision is not made for keeping 
clear of the main line; and where marshalling yards or staging 
sidings are introduced, the consideration of how the sidings can 
be worked with the least delay to the rolling stock is often lost 
sight of. Such inconvenience and delay add materially to the cost 
of handling and transporting minerals, 

Next to coal the handling and transport of iron ore calls for 
the engineer’s attention. e supplies of ore coming from abroad 
to this country are steadily increasing. The import to the Clyde 
has risen from 318,000 in 1886 to 1,295,000 in 1896. Under such 
conditions our supremacy as steel makers can only be maintained 
by using all means and appliances which tend to reduce the price 
of the raw material which we have to purchase, 

Where steelworks are situated inland, great difficulty arises 
from the irregularity with which the supplies arrive from abroad. 
Many works are unable, and most are unwilling, to provide 
storage from large quantities of ore. As a consequence the rail- 
way companies refuse to allow their trucks to be filled and lie 
under load, and the discharge of the boats is — The 
demurrage on the wagons and ships, and the cost of discharging at 
the works before the ore is wanted, all involve loss of time and 
money, and here again the skill of the engineer may be advan- 
ey applied, , 

here convenient ground can be got in the neighbourhood of 
the port, the erection of suitable stores into which the vessels’ 
cargoes can be discharged, and from which the railway compan; 
can draw regular daily supplies, would at once remove all diffi- 
culties ; but it is essential to the adoption of this plan that the 
engineer’s designs be such that the cost of discharging, weighing, 
storing, and loading is so much less than the amount now wasted 
as to justify the necessary expenditure of capital. A shilling a ton 
saved on the cost of importing ore represents roughly 2s, a ton on 
ihe price of the steel into which it is x er ona 4 

Consideration of the figures given must convince everyone inte- 
rested of the importance of engineers applying their minds to this 
subject, and of the advantages to the community which must 
arise from any economy they are able to introduce in the handling 
and transport of minerals, 

After referring to the principal points of interest in the 
paper, Mr. Brereton observed that economy of hauling 
was the primary consideration in dealing with the 
transport of all materials. Where the transport involved 
long runs large trucks would possibly answer well, but in 
any case coal wagons must necessarily be of a heavy 
description, or they would never stand the incessant 
knocking about to which they are subjected. Mr. Meek 
pointed out that there were difficulties in attempting to 
substitute longer and heavier trucks for those at present 
in use, since the latter were the property of private 
owners, who, as a rule, have an objection to long wagons. 
He also considered that a saving would result by adopt- 
ing larger trucks for long journeys, which would hold 
from sixty to seventy tons. Allusion was made to the 
difference between English and American methods of 
conducting large undertakings. We continue still to run 
in the same old groove, and employ machinery, plant, 
and many descriptions of mechanical appliances which 
are quite out of date. The Americans, on the contrary, 
directly they discover and recognise the value of 
improved modes of working adopt them at once, and 
think nothing of clearing out a whole shipping installa- 
tion and putting up a new one inits place. When design- 
ing and laying out extensive docks and works for 
facilitating the marine transport of minerals and other 
materials, it was most important that the proper balance 
of land and water should be kept in view, a point which 
is not attended to so much as it should be. Mr. Lopton 
rated the profits of the railway companies at 2s. per ton 
out of a charge of 4s. for transport, and stated that it 
was questionable whether there would be any economy 
in substituting larger trucks for the smaller sizes. There 
were many circumstances which militated against the 
handling of long, heavy wagons, from which the smaller 
trucks are exempt, and it is a question whether the use 
of the former would not still further increase the great 
delay which at present exists in getting them sent back. 
It was remarked by Mr. Forster Brown that the use of 
steel might allow larger wagons to be advantageously 
employed. 

A vote of thanks to the chairman, Sir Douglas Fox, 
brought the labours of the section to a close. 


SECTION III. 


On Friday, as on Wednesday, June 7th, Section III., 
devoted to machinery, met in the theatre of the Institu- 
tion of Mechanical Engineers. Three papers were read, 
of which the first two provoked well-sustained discussion, 
which so far reduced the time that the third paper and 
the remarks on it had to be curtailed. 

The first paper was by Mr. Arthur Greenwood, on 


“ Macuine Toois, WITH SPECIAL REFERENCE TO AMERI- 
CAN AND GERMAN PRACTICE AS COMPARED WITH ENGLISH.” 


In introducing this subject for discussion, the writer a to 
divide machine tools into four classes, namely :—(1) Planin 
machines, with which may be grouped shaping, slotting, an 
machines used for cutting straight surfaces of metals with knife- 
edged tools by reciprocating motion. (2) Lathes and boring ~ 
machines, for cutting circular surfaces of metals with similar 
knife-edged tools. (3) Milling machines, for cutting straight or 
curvilinear surfaces of metals with circular rotary saw-like cutters, 
(4) Automatic machine tools, for special purposes, 

It is upon the planing machine that the engineer relies as the 
basis in mechanical construction, the first requirement being a 
true flat surface ; secondly, speed in obtaining that result ; and, 
thirdly, economy in wear and tear and facility of maintenance in 
an efficient state. Strength and rigidity are the main factors in 
obtaining these results. These being assumed, there has to be 
considered what is the best form of bed surface, the best section 
of cross slide, and the best driving gear. 

In the earliest planers acute V surfaces were used, doubtless to 
resist the strain of side-cuts and to take —— wear automatically. 
These V’s, of from 60 deg. to 90 deg., have been gradually flattened, 
with beneficial results as regards scoring, until 140 deg. is a 
common practice ; but all V’s are difficult to make a good job in 
the first instance, and still more difficult to correct when by wear 
they become hollow or assume a “wind.” The latest practice is to 
use flat surfaces with square or angular lips, and taking up slips to 
take the side strains. They much more easily effect a re 
good job in the first instance, as bed and table can be scraped to 
surface plate independently, and are much more readily tested 
and justed when in use. The flat bed is gradually being 
adopted in England, and, to a less extent, in America and on the 
Continent ; but even here the prejudice in favour of V beds dies 
hard, In some dozen large planers just completed or under con- 
struction by the writer’s firm, V's have been specified by the 
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purchasers in most cases, sometimes with a central flat surface ; 
only in two or three cases have the makers been allowed to carry 
out their recommendation of flat surfaces alone. 

The latest practice in cross slides is the square lip on the upper 
side, certainly in America, and to some extent in this country, 
particularly for heavy machines, Much has been attempted in 
the past to make planers duplex in their action, either by revers- 
ing the tool or arranging the machine with two sets of uprights 
and cross slides, so as to cut in both directions ; either method 
obviously can only be used with advantage in plain surface work, 
and both systems are seen more in England than in America or 
Germany. To economise time in running back, the Americans 
are leading the way by using very quick return of table up to and 
even beyond four times the cutting speed. This entails very 
verfect gearing and accurate reversing gear, friction clutches 
se often used ; it absorbs, at any rate momentarily, a large 
amount of power, as those using electric driving can readily see by 
watching the ammeter. 

For driving gear in this country, the screw is much in favour ; 
it works smoothly and simplifies the gearing, but is not quite so 
economical in power as well-adjusted rack gearing. The Americans 
generally prefer rack gearing, and are obtaining splendid results 
with engine-cut fine-pitched gear. The compromise between the 
screw and the rack originated by Sellers in the States is largely 
used there, and has been followed by some English and German 
makers. Unless the gearing is very accurately pitched, there is a 
material increase in the power used. The most economical planer 
for general work would appear to be the single-acting machine, 
with a very high speed of return, and a most accurate reversing 
gear easily adjusted whilst the machine is running, so as to reduce 
the idle time of the machine to a minimum. 

Lathes.—In England the upright V, generally in conjunction 
with a flat, was originally used for lathe beds. Now, however, 
flat-surfaced beds with angular edges, or, as they are sometimes 
called, ‘‘gib” beds, are almost invariably used, being generally 
considered more robust and more readily kept in repair. The 
Americans, however, with one or two notable exceptions, adhere 
to the upright V, generally double, and this constitutes the leading 
difference between Eastern and Western lathes. The saddle 
mounted on the V’s moves with less friction, but for heavy cuts 
this advantage is lost, as the saddle must be weighted or retained 
by a lip to prevent the cutting tool running in. As regards head- 
stock and spindle, the parallel neck is more used in the States 
than in this country, where conical necks are generally used for 
small lathes and parallel ones for the heavier ones. Cones and 
belts for traverse gear are now being generally discarded in favour 
of direct gearing both in England and in the States, and the lathe 
headstock of the future, with a variable-speeded electric motor 
combined, will soon see the end of belt-driving, at any rate so far 
as lathes are concerned. In lathes generally the Germans follow 
more closely the English than the American type. Before leaving 
lathes, one must remark the very general adoption, particularly 
in America, of the horizontal face-lathe or boring mill, which offers 
facilities both for speed and accuracy. Turret lathes may be 
grouped with automatic machinery. 

Milling.—This is one of the earliest known ways of cutting 
metal, doubtless temporarily eclipsed by the development of 
planers and tools under class (1). Both in America and in this 
country, manufacturers of articles where great repetition occurs, 
such as rifles, sewing and some textile machinery, have used 
milling for the past forty or fifty years, and the development of 
this system of cutting metal, as seen in the modern universal 
miller in a well-equipped tool-room, leaves little to be desired for 
rapidity, accuracy, and general adaptability. During the past 
fifteen years milling machines have been largely introduced for 
heavy work, notably for locomotive and engine builders, and in 
this direction English makers have certainly been to the fore. 
Some of the continental makers have carried milling to question- 
able lengths, particularly in France, where one has seen work 
being milled which might have been more advantageously done on 
planing machines. In England and America, and in France, 
vertical millers are principally used for plain and curvilinear 
work. Many are also made on the planing-machine type with 
either horizontal or vertical spindles, or both. This is an excel- 
lent type of machine, particularly for straight work. The Ger- 
mans often go to the length of combining this type of machine 
with a planer, but as a rule combination machines are to be 
avoided, 

Automatic machinery for special purposes is now coming very 
much to the front, chiefly in America, but both this country and 
Germany are moving in the same direction. Where great repeti- 
tion of parts is required, there can be no doubt of its advantage. 
A general type of machine is a hollow spindle lathe with automatic 
feed and chuck for the material to be operated upon, a saddle with 
turret rest, back and front transverse slides, all driven automati- 
cally from a cam shaft. ‘This machine will produce studs, screws, 
bolts, and other analogous work from the solid metal bar. By 
using special chucks, wheels, pulleys, cylinder covers, and other 
parts of engines or machinery may be finished at one fixing, as 
against innumerable chuckings in the ordinary boring and turning 
lathes. The advantages claimed for this system are that a com- 
paratively unskilled operator may attend to a number of machines, 
the tools and tool adjustment being controlled by a skilled mechanic. 
The enormous advantage of this system of manufacture must not 
be sacrificed by attempting to do too much, and discrimination is 
required to see that work which can be better done by separate 
operations is not attempted on this class of tool. In turning work 
from the bar, such as studs, bolts, &c., care must be taken that the 
advantages gained by saving of labour is not lost by waste of 
material, and articles having large differences in diameter may 
often be advantageously forged and finished in other types of 
automatic or other lathes, 

Now that the gearing of nearly all machine tools is engine cut, 
automatic gear cutters are largely used. One attendant serves 
quite a number of machines, 

In machine tools generally, with some recent exceptions, the 
Germans have followed pretty closely the English lines, but have 
produced cheaper and lighter tools, and have lacked in originality. 
The Americans, on the other hand, have struck out on lines of 
their own, based on those of some of the earlier English makers. 
They are generally well made, convenient to manipulate, but of 
— construction, and have not the endurance of the English 
tools. 
The English toolmakers for a long time were practically the 
makers for the world. For strength, stability, and downright 
wearing capacity, they still hold the first place ; the one reproach 
that may be made against them is their comparative slowness in 
producing tools required to meet the growing and changing 
requirements of the trade, which gives the Americans a certain 
pre-eminence. Probably one of the reasons is that here toolmakers 
attempt too many varieties. Nearly every maker produces all the 
various classes, whilst in America they generally confine themselves 
to one. Whether this is arrived at by mutual arrangement, or is 
the result of their practical nature, the result is satisfactory in 
producing machine tools of standard sizes suited to the require- 
ments of the hour, and, by reason of this standardisation, at an 
economical cost, 


On concluding the reading of the paper Mr. Greenwood 
called attention to a number of diagrams posted on the 
screen which showed the evolution of lathe and planing 
machine bed and cross-slide sections. As they did not 
saeatony affect the discussion we do not reproduce 
them. 

The discussion was opened by a few complimentary 
remarks from Mr. Tannet Walker, who, in the absence of 
Sir Andrew Noble, was in the chair. At first it appeared 





as if the discussion must fall entirely flat, as there 
seemed to be not the least anxiety to speak on the part 
of any of the members. In vain the Chairman appealed 
to Mr. Muir and Mr. Collingwood; and Mr. Yarrow could 
only be prevailed upon to ask a question as to what the 
author wished to imply by electrically-driven machine 
tools. Was it to be understood that no belts were to be 
used? Mr. Greenwood signified an affirmative. Then 
the chairman had a brilliant idea. He appealed to his 
brother, a gentleman who had considerable experience 
in the use of machine tools. Mr. Walker was equal to 
the occasion. He spoke, and spoke to the point. We 
had heard, he said, a good deal about the cleverness of 
American machine tools, and were told that English tool- 
makers were behind them in respect that they did not 
make such tools. To his thinking, as a purely practical 
man, strength, durability, and stability were points of 
far more importance than ingenuity. For example, a 
good deal of ingenuity might be expended in the design 
of a sausage machine, and the machine might turn out 
sausages in great quantity, but it did not make a high- 
class job of it. With regard to the use of a special 
tools, it was all very well up to certain limits, but 
they had to be carefully watched or there was a loss 
instead of an economy realised by their employment. 
There was one other point—it was not strictly engi- 
neering—but possibly he would be allowed to touch upon 
it in this connection. He regarded with some uneasiness 
the increased use of special tools and automatic 
machines. If we gave up our ordinary lathes 
and planing machines, the use of which involved the 
exercise of skill and intelligence, and put down machines 
which labourers straight off the floor without any 
technical training could work, we might get rid of the 
men who had worked them, too, and where were we then 
to find in the future the good mechanic ? Who is to 
adjust our engines and to set our valves? This was, he 
thought, a point worthy of some consideration. 

There was another luli in the discussion, broken only 
by an inquiry from Mr. Lineham as to where all the 
power they were told was absorbed in the return stroke 
of planing machines was used. Then two persons of 
considerable American experience brightened up matters 
a little. Mr. John Platt, on rising, said he wished to 
refer particularly to the last paragraph in the paper. He 
was an Englishman, but he had lived some eight or ten 
years in the States. Mr. Greenwood had referred to 
American practice, and had criticised it fairly and nicely, 
but it was a pity that English engineers should take 
their ideas of American machines from the lighter tools 
that were sent to this country. We did not see much of 
the heavy American machines in England, but he could 
assure the meeting that they were just as strong, as 
heavy, and as well designed as any produced by our best 
makers. Comparisons should be drawn, he thought, 
between similar machines. It had to be freely confessed 
that of late years, not only were American machine tools 
coming to this country, but that they were actually gain- 
ing considerable ground on the foreign markets which 
were at one time wholly ours. Why were they able to 
do this? Because in America they manufacture tools, 
they do not engineer them. We have not learnt to do 
that yet. We do not attempt to turn out tremendous 
quantities of precisely similar things. It is by special- 
ising that America has gained upon us. Each firm makes 
only a few standard sizes to sets of jigs, patterns, and 
templates, and makes them with eat accuracy. 
That was a point on which he desired to insist, that, 
whatever else might be urged against the American tool, 
it was certainly accurate. Then, for another thing, in 
America they understand the use of their machines 
better, and get more out of them. The works are better 
managed, too, in respect of the tools. You never see an 
American workman grinding or dressing a tool; that is 
always done by a staff of men maintained for the purpose, 
and in a special tool-room, where a large number of 
duplicate tools are kept ready for use, so that there may 
be no delay. 

Mr. Warner—presumably of Messrs. Warner and 
Swasey’s—was the other speaker to whom we referred. 
He said he had come to the meeting with the intention 
of listening and not of speaking, but as he had been asked 
to take part in the discussion he would do his best. With 
regard to the paper, he thought any attempt to draw dis- 
tinction between American, German, and English 
practice, was difficult. For example, to take a few of the 
leading American houses, there was Pratt and Whitney, 
they did a good American business in this country, but 
their chief draughtsman was an Englishman. Then there 
was Brown and Sharpe’s. Some people had felt surprise 
at the way they had got into the British market. He 
thought he could let the meeting into the secret, but 
under the strictest confidence. They had sent a man 
named Patterson to work their Scotch business, and when 
he worked himself to death they picked another named 
McCloud, and when further extensions of business were 
in hand, they got one called MacGregor to see to it. 
Then, his own firm depended principally on a 
German and an Englishman. Under the circumstances, 
he thought it was hard to say to which country the credit 
really belongs. There was one great mistake that English 
machine tool-makers made. Their machines were too 
good, they lasted too long. Tools ought to be got rid of 
more frequently, and replaced by those of later design. 
(Hear, hear, from Mr. Greenwood.) You could look at it 
in this way. A machine tool cost so much money, and it 
was capable of turning out so much stock. The thing to 
do was to make it turn out that stock as quickly as 
possible, and then get rid of it so that a new and better 
machine might be put in. 

Mr. Allen, of Bedford, then spoke. We heard a good 
deal, he said, about the greater convenience and handi- 
ness of American machine tools, but he thought if we 
looked into the matter the greater part of the difference 
between them and those of English make lay in the 
absence of spanners. If you desired to slacken a nut on 
an American lathe you had not got to go about searching 





‘or a wrench or a tommy—you found wings or 

made part of the nut, and soon. A great ating a 
was thus effected. It was only in the lighter class of 
tools that the Americans a claim any superiorit 

Amongst heavy machines those of English manufactur, 
could not be beaten. There were anomalous statements 
about American tool makers that he would like to hayg 
cleared up. It is first stated that Americans never make 
any alteration in their designs, but turn out great 
nae of the same sort, and then we are told that 
they advocate the destruction of the old and replacement 
by new patterns! There was one point about planin 
machines which he always regarded with regret. That 
was the idle return stroke and the amount of power jt 
demanded. Why was it that this, which appeared to 
him to be a blot on the reputation of the tool maker 
had never been successfully removed? Since they had 
used electricity for driving some of their machine tools 
they had learnt things about the power absorbed which 
they did not know before. They had proved, for 
example, with a planing machine making the return 
stroke at from two and a-half to three times the speed 
of the cutting stroke demanded two and a-half times the 
power. In another machine it took 3-horse power to 
drive it making the cut, and 10-horse power to return 
the table. 

At the invitation of the chairman, Sir Salter Pyne 
made a few remarks upon the use of machine tools in 
Cabul. American tools had not got as far as that yet, 
he said, and they were quite satisfied with those of British 
make. An Afghan did his best to spoil a machine, and 
therefore it was advisable to give him the simplest that 
could be procured to work with. Also he should haye 
the best obtainable, because, as a rule, it was more diffi. 
cult to spoil a good machine than a bad one. 

Sir W. H. Preece closed the discussion. He referred 
to the extreme waste of power in our workshops, and the 
absence of accurate measurement of the power used, 
He was glad to find that Mr. Allen was making measure. 
ments. If electricity in workshops had done nothing 
else, it had called attention to the power used for driving 
tools. The introduction of automatic machinery had 
modified electrical apparatus everywhere, and has been 
fruitful in securing a desirable uniformity in dimensions 
of parts. Uniformity—international uniformity—was, 
he considered, very desirable. There were two ways in 
which it was being worked towards at present. The first 
was in the standardisation of small screws. Down to 
fin. Whitworth thread was quite suitable, but below that 
size a different thread was desirable. A committee of the 
British Association, of which he was chairman, had the 
matter in hand at the present time. He regretted to say 
that this committee had been unable to get standard 
gauges made for these threads in this country, and 
was obliged to get them from America. They were being 
tested at the present time. The other way in which it 
was desirable that uniformity should be sought was in 
the adoption of the metrical system in this country. 
He referred also to the labour question, and said he had 
seen in the States, but had never seen here, a workman 
devote his odd moments of leisure to the reading of 
technical books. 

Mr. Greenwood, in his reply to the discussion, said 
that the electrical driving to which he referred in the 
paper was to be effected without the use of belts. He 
had seen a lathe with a motor fixed on the headstock, 
which could be run at six different speeds, and with the 
back gear gave a total of twelve speeds to the spindle. Of 
course, the cost of such a lathe would be considerably 
higher than that of a machine fitted in the usual way; 
but he thought that the convenience and the economies 
that could be effected in its working would repay the 
greater outlay. With regard to the minimum size for 
independent driving, he had some 6in. lathes each fitted 
with a }-horse power motor, which were giving satisfac- 
tion. With regard to the question of speed of return, 
which Mr. Lineham had asked, the whole matter was one 
of weight and velocity. In a machine which he had 
tested the power used for cutting was 15-horse power; 
for the return stroke it was between 60 and 70-horse 
power. But, of course, the demand was only for a very 
short time. The difficulty in the way of using double 
tool heads when irregular-shaped work had to be 
machined had always militated against the use of the 
double-action planing machine, and when the machine 
had to be used single cut, the return stroke was much 
too slow. With regard to American tools, he was quite 
willing to acknowledge the excellence of their large tools, 
and we were certainly behind them in the matter of using 
machine tools. The tool-room system was now being 
largely developed in this country, and would certainly 
be productive of good. As to the suggestion that old 
machines should be thrown out frequently to make room 
for new, he was of opinion that it would be a good thing. 
In cotton mills it was the regular practice to renew 
machinery every ten years. Finally, he expressed him- 
self in favour of the metrical system. 


Mr. Pitt’s paper was the next taken. Its subject was 


‘CRANES, AND THE PoweR TO BE UsEpD wiTH THEM.” 


For the purposes of this short note cranes may be considered ag 
roughly divided into two classes—first, self-contained cranes 
carrying their own motive power, and, secondly, cranes which are 
actuated by power conveyed to them from a separate generator. 
The first p hs ractically consists of hand and steam cranes, and 
the second includes all the various forms of power-transmission 
cranes, such as shaft-driven, electric, and hydraulic, Of hand 
cranes it is only necessary to remark here that, wide as is the field 
of usefulness for moderate sizes, the practical limit is soon reached. 
It may be assumed that eight men is about the maximum number 
that can be put to the handles of a single crane ; this corresponds 
to a total effective work at the hook of about fifteen foot-tons per 
minute, or, put another way, it takes fifteen minutes to lift fifteen 
tons fifteen feet high. Speaking generally, for loads over 10 to 
15 tons, a hand crane is out of place, unless the circumstances are 
"a exceptional, 

he steam crane is undoubtedly the best type to use where only 
a single crane is required, or where several portable cranes have 
to be dealt with whose relative positions may be altered within 
wide limits, or which may at some future date be transferred to 
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another site ; in all these cases the steam crane has advantages 
; possessed by any other type. It is simple to work, as econo- 
cal as most of its rivals, ready at short notice, and requires 
ittle permanent work for its installation, except in the larger sizes 

f fixed cranes. When, however, it is a case of an overhead 
. yeller, or several fixed cranes, or a number of portable cranes 
with a limited range of travel, then the consideration of other 
motive power than steam at once begins. 

‘An overhead traveller is in many cases placed under cover, 
where a steam boiler placed close under a roof px es obvious 
disadvantages, and in very many cases an available supply of 

wer already exists, The overhead traveller has, therefore, 
always been well adapted for driving by transmitter power, and 
the evolution of the power traveller has been roughly as follows :— 

(1) shaft-driven traveller, (2) rope-driven traveller, (3) electro- 

driven traveller. . 

Shaft-driven travellers work very well where the motive power 
js not too far away, but they have disadvantages. The Joss in 
friction is probably the greatest of all systems ; the speed at which 
the transmitting organ—the shaft—can be driven is necessarily 
very limited, and the tumbler bearings are always inclined to be 
troublesome. B : 

For conveying power by direct mechanical means, it may be 
considered an axiom that a quick light drive is always to be pre- 
ferred to a slow heavy one ; and therefore it was a decided step in 
advance when the quick-running rope crane came in, and by a 

rocess of the survival of the fittest settled down into the well- 

nown type in which the driver sits in a cage below the girders, 
and actuates the machine by shifting open and crossed belts, the 
speed reduction being made at the crab by worm and wheel. The 
introduction of the electric transmission of power marked a note- 
worthy departure in crane design, and solved in a very satisfactory 
manner all the difficulties previously experienced in taking the 
wer from the motor to the crane, 

Electric leads are easy to erect, noiseless, motionless, cheap, and 
by their means power can be conveyed along routes that would be 

uite impracticable by any other means, and with very consider- 
able economy. The author puts the latter point last, because 
although users much appreciate economy, they appreciate con- 
venience a great deal more. Speed and convenience of working 
take precedence even of coal consumption. 

The first electric cranes and travellers were worked by a single 
motor, often kept running continuously, and the various motions 
were obtained by shifting belts or other forms of friction clutches. 
Latterly the practice has been to use a separate motor for each 
motion. Having got so far, a lesson was taken from tramway 
practice, and series-wound motors were used instead of the self- 
governing shunt-wound motor previously necessary. 

The series-wound motor, with its big starting torque and its 
capability of responding to the driver's views as to speed, has 
much analogy to the engines of a steam crane regulated by the 
driver's hand on the starting valve, and the writer thinks that it 
is precisely this possibility of using series-wound motors that is 
the great advantage of the three-motor machines, Jib cranes are 
oa now constructed as two-motor machines, one for lifting and 
one for slueing. The subsidiary motions of jib derricking and 
travelling are less often used, and can be well worked from the 
slueing motor by a change of gear. 

The reduction of s from motor to first-motion shaft has been 
effected in every possible manner. Practically two methods 
survive, worms and cut gear. The much-despised worm is noise- 
less, and very convenient to apply in many cases, and, if properly 
designed, even a worm will turn, and that with a very respectable 
efficiency. The author would remark in this connection that the 
ordinary formulas for worms will, if used with proper coefficients 
of friction, give results well borne out by practice, The next 
important organ in an electric crane is the controlling gear. Here 
the tendency has been lately to adopt liquid resistances, and still 
more recently to use controllers which are practically tramcar con- 
trollers. It is a striking feature of electric crane design that 
whereas at first the old power traveller was the model, the ten- 
dency is now to go to tramway practice, and there are, in fact, 
many points of analogy between crane and tramway work, especi- 
ally in all that concerns the starting and accelerating conditions. 
In Germany considerable attention has been paid to the problem 
of recovering the energy lost in lowering the load by generating 
current in the motor. Many of these arrangements are very 
interesting, but the writer doubts whether here again efficiency of 
doing the work required does not take precedence of current con- 
sumption, and for quick lowering nothing beats a free barrel con- 
trolled by a foot-brake. 

The hydraulic crane is too well known to require long notice 
here ; it will probably be always with us, but the electric crane 
will be a very serious rival. The electric crane itself is more 
expensive, but the generating and transmitting plant are less 
costly. Electric cranes are not affected by frost, and they also 
have the good point that the maintenance repairs are generally 
within the competency of the man who looks after the crane. 
Of various intermediate types of crane, the writer would mention 
a series of overhead shaft-driven travellers driven by hydraulic 
engines from a pressure main, and the result has been sufficiently 
satisfactory to warrant a repetition of the design. 

Another example of a different type of motive power is furnished 
by a crane designed by the writer, where, a good natural supply 
of water under moderate pressure being available, a Pelton whee! 
was keyed directly on to the pinion shaft of the lifting gear, and 
a cheap and efficient hydraulic crane constructed. The author 
also remembers having seen at Bilbao a blockyard Goliath; where 
an electric transmission actuated a direct-acting hydraulic lifting 
cylinder, and there are other variations and combinations of motive 
power that may sometimes be authorised by the local condition. 
Speaking broadly, the author would emphasise the following 
points:—(1) For single cranes, or cranes with a great range of 
portability, use steam. (2) In all cases where the circumstances 
warrant a central power station, or where power has to be con- 
veyed any distance, use electricity. (3) For overhead travellers 
use electricity, 

As we observed last week, this paper provoked a lively 
debate, and it was evident from the beginning that Mr. 
Pitt had introduced, as he admitted later, a few “ fight- 
ing statements.” It was round the three concluding 
paragraphs that the discussion waged most hotly. At 
the conclusion of the reading, Mr. Pitt added a few words 
to the effect that he had found from statistics given in a 
foreign paper, that a comparison of the cost of working 
of hydraulic and electric cranes came out to about ? in 
favour of the latter. He would put this question to the 
meeting. ore that 1000 gallons at 750 lb. pressure 
was equivalent to between six and seven electric units, what 
would each, electric and hydraulic power, cost delivered 
at the crane ? 

Mr. Ellington, the first speaker, laid stress upon the 
point that it was impossible to say for all cases what par- 
ticular system was the most suitable. The condition of 
each individual case had to be considered. For single 
cranes, he believed all engineers were in agreement that 
steam was the best ; and for travelling cranes, or for very 
ong transmission, electricity could not be beaten. What- 
ever power system is used, steam is at the bottom of it. 

al has to be converted into steam, and steam into 
chergy. The easiest conversion was to electric energy, 

t the most economical was to hydraulic energy, for the 
efficiency was nearly 90 per cent., and the loss of power 


He did not think that the author’s statement, that a 
quick light drive was better than a slow and heavy one, 
could be justified for all cases, but it was correct when 
electricity was used. A great disadvantage in the use of 
electricity lay in the necessity of converting a rotary into 
a rectilinear motion. With hydraulic cranes the motion 
is ina straight line to begin with ; moreover, the power of 
controlling a heavy load with ease was a great point in 
favour of hydraulic energy. The efficiency of the hydraulic 
system was also high, and data seemed to show that with 
its use the coal bill was only about half that when either 
steam or electricity was used. But the question was, he 
considered, not so much of the best transmission of power 
as of the best form of lifting machinery to be used, and 
so considered no general laws, such as Mr. Pitt had 
attempted to draw up, could be formulated. 

Mr. Hammond commented on the fact that electric 
cranes were rarely found in electricity supply works. 
The reason of this was that, as a rule, the cranes were 
in to be worked by hand before any power was 

eing developed—they were needed for the erection of 
machinery, &c. This was, on the whole, a good thing, 
for very occasional work there was no better power than 
hand. Electricity was best suited for very constant use, 
as when delet machinery lay idle for long periods it 
was apt to get out of working order. Electric cranes 
were certainly making their way into favour. Quite 
recently the North-Eastern Railway had decided to put 
down twenty at Middlesbrough, for which they required 
1200-horse power. He thought that an estimation by 
Mr. hry om that hydraulic power and electric energy 
could be delivered at the machine for approximately the 
same cost, was about right, but there were other points 
in favour of electricity which turned the balance. 

Mr. Aldridge spoke strongly in favour of electric cranes 
for docking work. He had recently returned from the 
Continent, and had visited many ports. At Hamburg, the 
most noticeable case, there were now no less than eighty- 
five electric cranes, of various sizes, where a few years 
ago there was but one. For these cranes the allowance 
was 5-horse power each atthe engine-house. Would that 
be sufficient for working them hydraulically? It was true 
that at Hamburg the severe frosts rendered hydraulic 
working out of the question ; but apart from that, elec- 
tric driving was preferred, because extension was so 
much easier, and all over the Continent the use of electric 
cranes was spreading. The price of electric cranes was, 
in spite of a decrease of about 30 per cent., still higher 
than for hydraulic cranes. 

Mr. Reid, of Neilson, Reid, and Co., said that some 
three years ago they had put three electric cranes, capable 
of dealing with from 15 to 70 tons, into their works. At 
the time they were installed the question of the best 
form of traveller to use was gone into carefully. Square 
shaft driving was debarred by cost, as the shop was 
about 600ft. long, and the cost worked out to one pound 
per foot run of the shafting ; the complications of work- 
ing the three cranes by rope put that system out of court, 
and the electric was finally adopted, and had proved 
entirely satisfactory. In purchasing anelectric crane it 
was his opinion that it was the wisest policy to get the 
best possible, and it should be designed to accommodate 
the average weight, as a big motor working on small lift 
was very uneconomical. 

Mr. Frederick Walker advocated the hydraulic crane 
in a spirited speech. He considered that hydraulic 
power could be generated as cheaply and used more 
economically than electric power, and he referred to the 
simplicity of the crane driven by water power compared 
to that dependent on electricity ; to the speed and safety 
with which large loads could be handled ; and to the fact 
that in lowering it was common practice to return the 
water to an accumulator, thus economising power. The 
great advantage of hydraulic cranes he considered to 
consist in its simplicity and reliability, and the fact that 
it could be used by unskilled workmen. 

Amongst other speakers, Mr. Allen gave some account 
of the adapting of a single motor to a rope-driven crane by 
Craven Brothers. They had at Bedford eight single-motor 
travellers at work for the last four years without any 
repairs being required. When it came to a matter of 
extension they had decided to adhere to the single-motor 
type instead of the three-motor crane, because the original 
outlay on the three-motor cranes, and the spare gear 
necessary for them is very considerable, whereas the 
cost of belts per annum, when a single-motor is used, 
does not amount to more than £1. 

In his reply Mr. Pitt said that, in spite of the able 
advocacy of hydraulic cranes, there could be no doubt 
that the electric crane was rapidly coming to the front, 
as Mr. Aldridge’s remarks had shown. He then showed 
that in the matter of efficiency there was little or nothing 
to choose between the two systems, and he failed to see 
why the electric crane should not work just as fast as 
one driven hydraulically. Moreover, electricity certainly 
had the advantage when it was a matter of transmitting 
power any distance, or when extensions had to be effected. 
Sir Alfred Seale Haslam’s paper was then read in 
abstract by Mr. Ellington :— 


‘SEPARATE CONDENSING PLANTS FOR Factory 
PURPOSES.” 
The application of condensers of various kinds to steam engines 
dates from the time when the celebrated engineer, Watt, took out 
his patent for an injection condenser. The older system adopted 
was the application of a condenser to each separate large engine, 


ing to 20 per cent. or 30 per cent. in the coal consumption. On 
board ship these condensers are found to be of immense value, 

The old practice was to convey steam to the condenser of main 
engines, but when the steamer is in port and the main engines are 
not at work, the auxiliary engines for electric light, refrigerating 
machinery, winches, cranes and various engines used on board 
ship must either work high pressure or exhaust into the main con- 
denser without a vacuum, 

By having a separate condenser fitted with an air pump, and 
into which all the various engines can exhaust their steam, the 
condensed steam is available for feeding the boilers, the efficiency 
of the engines is maintained, and a uction in coal consumption 
is the result, 

Condensers may be divided into four classes or types :—First, 
the injection condenser ; secondly, the ejector condenser ; thirdly, 
the submerged or closed surface condenser ; fourthly, the evapora- 
tive or open-air condenser. 

The first type or injection condenser, in construction and working, 
is for al] practical purposes the same as when patented by Watt, 
consisting of a condensing chamber with spray or injection pipe, 
air pump, and hotwell. e advantages of this type are: Sim- 
plicity in construction, fewness of working and non-liability 
to get out of order, easy cleaning, and cheapness in first cost. 
This condenser, however, has several disadvantages. Unless the 
condensing water available is of good quality the hot water cannot 
be used for feeding the boilers ; thus the condensed steam is lost ; 
neither is it possible to obtain so good a vacuum with an injection 
condenser as can be obtained from a properly constructed immersed 
surface condenser, The working of this class of condenser is as 
follows : Steam enters the condensing chamber, where it comes in 
contact with a spray of cold water, which raises the temperature 
during the time it absorbs the latent heat and condenses the steam 
into water. A considerable volume of air is brought over with the 
steam, some with the injection water, and some also due to leak- 

es, To remove the air and water a pump is provided, necessarily 
of larger capacity than that used for a surface condenser, seeing 
that both the air and water require to be removed; this pump 
delivers the water into the hotwell and the air is discharged by a 
pipe. The designs of pumps and condensers of this type are very 
namerous, some are vertical patterns fitted with single or double- 
acting air pumps ; others are horizontal pattern fitted with single 
or double-acting air pumps. Both bucket and displacement pumps 
are used according to the idea of the different engineers. 

The second type of injector condenser is a modification of the 
injector for boiler-feeding purposes ; no air pump is required. The 
mode of working is briefly as follows: Exhaust steam from the 
engine enters the ejector at a very high velocity, meeting about 
twenty times its weight of cold water passing through the jet at 
a lower speed, this velocity causing a momentum sufficient to 
convey the water, steam, and air into a water-sealed discharge 
pipe or hotwell. Any rotation of the water is objectionable. 
The condensation of steam is dependent upon the length of the 
water and steam columns to produce an efficient vacuum. The 
objection to this type of condenser is that unless the water is 
good it cannot be used for boiler-feed pu . Furthermore, 
they require very careful adjustment, and unless this be accurately 
done the ejectors cannot be depended upon to keep a steady 
vacuum. ‘These condensers are not considered very reliable, 
because a little dirt or obstruction will clog and impede the flow 
of water ; when this Les pe the exact areas which are regulated 
by cones are interfered with, and this prevents the efficient 
working of the condenser. As a rule, the vacuum obtained is 
not high—approximately, a vacuum of 14in, to 18in. may be relied 
upon, 

The third type or immersed surface condenser is more expensive 
than the other two classes mentioned, but is considered the most 
efficient ; the great benefit by the introduction of this condenser 
as applied to marine purposes cannot be over-estimated. This 
condenser was invented by Samuel Hall, of Basford, Notts, about 
A.D. 1840, and was first applied to the steamer Hercules, running 
between Cork and Liverpool. An account of this condenser was 
given in the Mechanics’ Magazine of July 18th, 1840. It is very 
remarkable to note that Mr. Hall admits that when he introduced 
this condenser it met with most serious opposition on the part of 
the marine engineers of that day, showing how little they appre- 
ciated the importance of this invention, which was destined to 
prove of such great value to marine engines in the future. The 
general construction of this type of condenser is as follows :— 

A number of solid drawn copper or brass tubes are enclosed in a 
casing, generally made of cast iron, and are supported by end 
plates at each end of condenser. In the early type of condensers 
the tubes were expanded with a drift, and later by an ordinary 
tube expander, but it was found that frequent leakage occurred, 
and when the tubes required to be examined they were seriously 
damaged at the ends by being removed, and often unfit for use 
again, Ata later period wood ferrules were introduced, but these 
were found not altogether satisfactory, owing to the leakages 
which arose from time to time. 

At the present time the most approved manner of securing the 
tubes in the end plates is to drill the end plates and form a stuffing- 
box on the outside of each end plate, which is screwed to receive 
a gun-metal nipple or gland, which may be packed with cotton or 

other suitable material, the gland is then screwed hard on the 
packing, and this makes a perfect joint and prevents any 
leakages. 

When it is required to remove the tubes the glands are slacked 
back, the tubes are then easily removed for examination and can 
be replaced without difficulty and at a nominal cost. A difference 
of opinion exists as to whether the tubes ought to be made of solid 
drawn copper or brass. The author’s experience is that if the 
tubes are properly tinned, it is not of any great importance which 
material the tubes are made from. It is well known that distilled 
water has a strong action on both copper and brass, 

The air pumps used in connection with this class of condenser 
are the ordinary vertical or displacement type, the ordinary being 
generally single acting, the displacemeet double acting. 

The water-circulating pumps may be ordinary piston type, but 
centrifugal pumps are very largely adopted, the centrifugal pumps 
being driven by a separate engine. 

The method of working these condensers is extremely simple. 
The exhaust steam is conveyed from the engine, admitted to the 
casing of condenser and plays upon the outside of the tubes, cold 
water being circulated through the tubes by a pump, as described, 
the condensed steam in the form of water being drawn away with 
the air and delivered into the hotwell. A feed pump is generally 
attached which conveys the condensed steam back to the boiler. In 
order to obtain the best results, however, great care should be taken 
with the design so that the steam is properly distributed over the 
entire tube surface ; if this detail be not carefully attended to the 
steam will often make a short cut or passage to the air pump 
without being properly condensed, and should this be the case very 
frequently the vacuum is from din. to 6in. below what it ought to 
be, providing a perfect distribution of steam is not maintained over 
the tubes, 

It is usual in designing condensers for marine purposes to give 
rather larger surface per indicated horse-power, in order that the 





leaving the medium and small size engines without cond 35 
but in many modern installations, where a large number of various 
size engines are used in connection with the works, or more par- 
ticularly in electric light stations, it is found advisable to have 
one large condenser to receive the steam from the various engines 
which may be distributed over the works or installations. In 
cases where this arrangement is not carried out, a large number 
of engines are frequently left unprovided with a condenser, the 
result being increased working expenses in coal consumption. A 
large condenser tends to economy and efficiency, also a reduction 
in first cost and economy in maintenance. Very careful tests 
have been made at factories where engines have worked without 


s may not fall off to any material extent in efficiency 
when the boats are passing through the tropics. 

There are many advantages in using and working this type of 
condenser, 

First, any kind of water can be used for condensing pu’ 
Secondly, the heat of condensation is utilised to advantage by 
feeding with water raised to a high temperature. Thirdly, fuel 
is saved because it is not necessary to blow off the boilers so 
frequently in order to remove the sediment or accumulation of 
dirt. Fourthly, the size of boiler can be reduced owing to the 
fact that hot feed-water is used for boiler-feed supply. Fifthly, 
the life of the boiler is prolonged by reason of the fact that it is 





condenser, and by the application of a condenser common to 





In transmission was not greater than in other systems. 





a large number of engines an economy has been secured amount- 


kept free from scale or accumulation of dirt. 
On the other hand, there are some drawbacks or adverse con- 
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is required over and above what is 
needed for the injection condenser. The space occupied is greater 
than that required for the injection condenser. The tubes of said 
condenser require attention and cleaning in order to maintain the 
best results and the highest efficiency. The first cost of the 
immersed surface condenser is greater than that for the 
injection condenser, and a larger amount of condensing water is 
required, as the interchange of heat is not so thorough as in 
the injection type, where the water and steam come in contact with 
each other. 

The fourth type, or evaporative or open-air surface condenser, 
was first used by Messrs. Pontifex and Wood, Limited, engineers, 
of London — whose business is now carried on by the Haslam 
Foundry and Engineering Company, Limited, of Derby and 
London—about forty or fifty years ago, and patented by that firm, 
who made a number of these condensers for sugar refineries, not 
only abroad, but also at the East End of London. Such condensers 
have been used in connection with vacuum pans and steam 
engines. Fora time this type of condenser was rather neglected, 
cheaper forms of condensers being used; but where a limited 
supply of water only is available these condensers are absolutely 
necessary. During the past few years the attention of engineers 
has been drawn to this particular type of condenser, and they are 
now being made in various forms by different engineering firms. 
The condenser first made by Pontifex and Wood had large round 
copper pipes about 4in. in diameter secured at each end intoa 
copper diaphragm, the said diaphragms being made in sections, 
each of about ten 4in. pipes; the diaphragms were jin. thick, 
and being of this thickness effectually provided for expansion. 
They were secured to D-shaped cast iron boxes made the same 
length, the ends of which were flanged for bolting together end- 
ways, 

Messrs. Pontifex and Wood, before the expiration of their 
patent, found by experience that smaller pipes were more effective, 
and the size was reduced from 4in. in diameter to 2in. in diameter, 
and instead of placing cast iron boxes or standards at each end 
they placed the box at one end, connecting the pi together at 
the opposite end by a horseshoe bend, thus me ll for expan- 
sion, and giving the steam a longer travel or passage through the 
tubes. When possible, the condensers were placed on the top of 
the building in an exposed situation in order that they might 
obtain the full advantage of a current of air, as it was found the 
vacuum obtained on a windy day was much better than on a day 
when very little breeze was available. These facts have been fully 
recognised of late by many engineers, and have led to the extended 
use of fans, which materially reduce the water consumption and 
improve the efficiency of the condensers, 

The amount of water used by these condensers varies according 
to the circulation of the air, and is only about one-thirtieth the 
quantity of that required or used in an immersed surface con- 
denser, Various forms have been adopted for the evaporative 
condenser, some being made of cast iron, others of wrought iron, 
copper, and brass. One type of condenser consists of cast iron 
pipes arranged vertically, the upper part of the pipes being jointed 
together by horseshoe bends, and the bottom ends jointed or 
secured to a cast iron box common to all the pipes. The ccndens- 
ing water is distributed, causing it to flow into small basins or cups, 
one on each pip? near the upper end having an annular space 
between the pipe near the edge of the basement. 

Other condensers have wrought iron pipes arranged horizontally, 
but unless these are galvanised, or otherwise protected, decay 
rapidly takes place ; in fact, even with proper galvanising the life 
of these condensers is very limited. Experiments have been tried 
by placing inside the tube a device for splitting up or distributing 
the steam. Other engineers use corrugated tubes, with the 
surface partially flattened, to effect the same purpose. 

With to the use of copper tubes in this type of con- 
denser, it should not be forgotten that one square foot of surface 
in copper is worth more than double the amount of surface in 
iron. 

With to the various forms, or external shape of the tubes, 
any deviation from the round form causes trouble, because they 
are difficult to keep clean. The plain round form of tube is the 
easiest to keep clean. Itis very difficult to get condensing water 
free from lime or other substances which may deposit on the 
surface of the tubes, and if this be allowed to accumulate the 
efficiency of the apparatus soon becomes impaired. 

The main points to be studied in the consideration of an 
evaporative surface condenser are—simplicity of form, a sufficiency 
of surface, carefully-designed joints, carefully made with special 
tools. Even when the greatest care is exercised on account of the 
number of joints, the vacuum obtained is not generally so good as 
that obtained by the immersed type of surface condenser. 


On account of the late hour, the discussion was con- 
siderably abbreviated. 


ditions ; an additional pum 








AUTOMATIC COUPLERS. 





Tue first sitting of the Royal Commission on Accidents to 
Railway Servants was held on Friday last, the 16th inst. 
Sixteen members sat under the chairmanship of Lord James 
of Hereford. They were the following :—Viscount Hampden, 
the Hon. Edward Fellowes, Sir G. E. Paget, Sir John Wolfe- 
Barry, Sir G. L. Molesworth, Sir Alfred Hickman, M.P., Sir 
Charles Scotter, Major-General Hutchinson, R.E., C.B., Mr. 
H. H. Cunynghame, Mr. W. M. Acworth, Professor Elliott, 
Mr. John Edward Ellis, M.P., Mr. Charles Fenwick, M.P., 
Mr. Walter Hudson, and Mr. Alfred H. Higgins, secretary. 

As was to be expected, the first witness came from the 
Board of Trade—this being the body to which returns of 
railway accidents have to be made—the representative chosen 
for this duty being Mr. F. J. S. Hopwood, the secretary of 
the Board’s railway department. Mr. Hopwood gave some 
interesting evidence on the subject of shunting, coupling, 
&c., and also as to the number of accidents to railway 
servants during the years 1896, 1897, and 1898. It appeared 
that in the United Kingdom during these years there were 
1433 killed and 11,861 injured, as follows :— 


Killed. Injured. 
1896 444 .. 8833 
1897 501 3989 
1898 488 4039 


The returns dealing with these accidents were made to the 
Board of Trade by the railway companies, and the Board of 
Trade did not doubt the integrity of these companies in 
making the returns accurate to the best of their ability. 
The Board was, however, in a sense at the mercy of the 
companies. There was no means of knowing, for instance, 
whether the companies returned a list of all the accidents 
happening, though the witness suggested that probably the 
Commission might take the returns as substantially repre- 
senting the accidents which had taken place in the railways 
during those years. Having obtained the returns, it was 
the duty of the Board of Trade to classify the accidents, and 
all that the railway department had to go upon were the 
details afforded by the descriptions of the accidents in the 
railway companies’ returns. These were frequently insuffi- 
cient to enable classification to be readily carried out. For 
instance, witness was of opinion that more accidents 
happened to shunters of goods trains than to shunters of 
passenger trains, and yet it was practically impossible to be 
certain on the point, for though distinction was sometimes 





made between the two in the returns, this was not always so. 
Then, again, experience had shown the Board that it must, 
so as to get reliable data on the subject, put into the first- 
class only those accidents which occurred precisely at the 
moment uncoupling or coupling was being performed. Ifthe 
accident occurred before coupling had taken place, or after 
a failure to couple or uncouple had been met with, then the 
accident would be classified as ‘crushed between buffers,” 
orinsome such manner, which made comparison with accidents 
in America very difficult. Again, even with the greatest care, 
it was found impossible to classify every accident. In one year, 
for example, there were as many as forty-seven killed and 
501 injured, and the cause of the accidents could not be 
classified. These, however, were all confined to shunting 
operations, and witness submitted to the Commission the 
suggestion whether it should consider how far the accidents 
might be attributed to coupling and uncoupling accidents. 

The Railway Regulation Act of 1889 originally contained 
a clause compelling the use of automatic couplings. This 
clause was abandoned, as it was found to impede the pro- 
gress of the Bill which it was thought most desirable to 
pass, but which aimed at the protection of passengers rather 
than that of railway servants. Witness next went on to 
describe the Automatic Couplings Bill, lately withdrawn, 
and then stated that for years the Board of Trade had 
been turning its attention to the subject of automatic 
couplers, and had been impressed with the fact that there 
was absolute necessity to deal with the question, as well as 
with those of labels being on both sides of trucks, and also 
of brakes capable of being worked from either side. Last 
session the President of the Board of Trade promised to 
obtain information as to the legislative methods employed in 
the United States on the subject of automatic couplers. 
The Board had frequently been in communication with the 
companies on the subject of brakes and labels on goods 
wagons. Most of the companies expressed themselves as 
willing to provide their wagons with brakes workable from 
both sides. Only comparatively few companies declined 
to do this, and the same might be said with regard 
to labels, most companies agreeing to dothis. They were 
all, however, unanimous in saying that whatever they 
might do with their own wagons, they were powerless 
over wagons belonging to private firms, but running 
on their lines. There was a widespread feeling that, without 
special laws on the subject, it would be impossible to secure 
uniformity in this respect. A great many men got injured 
when crossing over a train to read the labels or put on the 
brakes, and it was most important that both these should 
be on both sides of the carriages. Witness was unable to 
state the relative number of accidents happening when the 
pole was used, and when the hands alone were used in coup- 
ling and uncoupling. He, however, said that he would 
endeavour to find out. 

Witness gave examples of the railways using automatic 
couplers. In the United Kingdom the Great Central were 
using them, and they had been applied to some extent on 
the Great Northern and South-Eastern. They were 
being used in China. In America, of course, they were 
very largely used. In 1893 Congress decided that auto- 
matic couplers must be fitted to all coaches. It gave 
five years in which this was to be done. If, however, 
at the end of the five years any company could show any 
valid reason why the couplers on all its coaches were not 
converted so as to work automatically, it could obtain an 
extension of two years in which to make the necessary change. 
Several companies did apply for an extension of time, and 
now, as the law stands at present, all coaches in the United 
States will have to have automatic couplers by the 1st of 
January next. In 1898 out of 1,113,945 cars, 784,596 had 
already been converted, so that in America, at all events, 
the subject has met with extended approval. As many as 
eighty different kinds of couplers are in existence there. These 
however, are all founded on the Janney coupler, and are inter- 
changeable, only differing from one another in small details. 
The Janney coupler was originally brought forward and 
recommended in 1887 by the Master Car Builders’ Associa- 
tion. In a later form it was known as the Master Car 
Builders’ coupler, and is the standard form of coupler in use 
in the States. In general principle it does not differ materially 
from the type of coupler used on Barnum and Bailey’s special 
train, a sketch of which appeared in THE ENGINEER in our 
issue of April 14th last. It was the outcome of a large 
amount of experiment and experience. The Railway and the 
Master Car Builders’ Associations had, prior to 1877, been 
devoting a considerable amount of attention to this subject ; 
in this year the Lake Shore and Michigan Company had 100 
coaches fitted with automatic couplers. The Board of 
Railway Commissioners was to specify the kind of coupling 
to be used, and it chose that which has already been 
described—the Janney—which still contains the central 
idea possessed by all other couplers. It acts as a buffer, 
the coaches are coupled simply by coming together, 
but they have to be specially uncoupled by hand—a process, 
however, which does not involve getting between the 
coaches. It is reported, so the witnesses informed the 
Commission, by the Inter-State Commerce Commission at 
Washington that there were 219 less men killed and 
4994 less injured while coupling or uncoupling on the 
American railways in 1897 than in 1893—the year of the 
passing of the Act making “self couplers” compulsory—the 
numbers being reduced to practically one-half in each case. 

Witness was asked whether the American standard coupler 
could be applied to British rolling stock, and he replied that 
it could not be without modification, and went on to say that 
if he were constructing coaches for this purpose, he would 
make them larger, and not make their wheels rigid. The 
American coupler might, however, he thought, be made, by 
being modified, to work with the British rigid axle. Witness 
was asked if he knew that the Barnum and Bailey coaches 
could not be uncoupled when on some of the curves of some 
of the English railways, and said that he was not aware that 
they could not be. Replying to further questions, he said 
that of course there were a number of fatal accidents on 
railways which had no reference whatever to couplers. The 
Board of Trade inspectors had never in their reports gone so 
far as to recommend the universal introduction of automatic 
couplers. All that had happened had been that from time 
to time it was reported that certain accidents would not 
have occurred had they been used. Witness did not 
wish to recommend the American or, indeed, any other 
method of coupling, and intimated that the Board of Trade 
did not necessarily intend recommending the American 
system. 

At this point the Commission adjourned its sitting until 
Wednesday last, when it again met at eleven o’clock. Mr. 
Hopwood continued to give evidence. He was shown a model 
of a link and pin coupling, and asked whether that was the 





type used in the United States prior to the installatioy 
automatic couplings, and he agreed that it was; and he sb 
agreed that it differed from the coupling as useq in rs 
United Kingdom in that it was impossible to manipulate . 
with a hook, and also that it formed the buffer for the ” 
Four-wheeled goods wagons were practically unknown 
American railways. The stock there consisted of ri 
wagons on bogie wheels, the length being, perhaps, 30ft : 
40ft., and the load 20 to 30 tons—practically three times ‘th 
size of British wagons. He admitted that there would tec 
to be large and expensive alterations to turntables, weighing 
machines, and warehouses, if larger wagons were used in thie 
country. On being questioned as to whether the hook pe 
chain had ever been adopted in America, or the link ang 
pin, as used in America, adopted over here, witness replied 
to both questions in the negative, and agreed that if anythin 
should get out of order with an automatic coupling, a man 
would have to go between the cars to put it right, but addeq 
“not between the buffers,’ because there are none, The 
Board of Trade objected to the system of link and hook 
because it was alleged that some chains were too thick to go 
into the hooks. He admitted that the Janney coupler couiq 
not be adapted to the rolling stock of this country without 
considerable expense. In America the existing pattern could 
be used with that which it has supplanted during the tran. 
sition period. That was not the case here. The Board of 
Trade, however, did not specify this or any other kind of 
coupler. The point was, that some sort of coupler should be 
provided which would obviate the necessity for men to go 
between the cars. 

An endeavour was made to arrive at a basis of comparison 
between the ratio of accidents to men employed on tho 
American lines and on those of the United Kingdom, but 
sufficient reliable information was not forthcoming. Taking 
it, however, that the numbers of men employed were as 
nearly as possible equal in the two countries, it would seem 
as though there are nearly four times as many deaths and 
seven times the number injured in the United States as there 
are in the United Kingdom. There is, however, the very 
considerable difficulty in the way of making comparisons in 
that the Americans include in their coupling or uncoupling 
accident statistics a much larger range of accidents than we 
do. This had been previously referred to. It was stated at 
the last sitting that China was adopting automatic couplings, 
This was explained by the fact that the rolling stock in 
use in that country was of American manufacture. The 
Indian Government had made experiments; so had 
Australia. Europe might also be considered to be in the 
experimental stage. 

Reference was again made to the Bill of 1889. Mr. Hop. 
wood was asked whether interlocking was known and prac. 
tised in 1871-72, and whether gradually it had not been 
brought into use on some railways before 1889, the date of 
the Bill rendering it compulsory. He replied in the affirma- 
tive, and answered similarly when asked whether continuous 
brakes had been in use as far back as 1873, saying that there 
were forms of continuous brake in use on some of the railways 
prior to 1889. Block signalling also was employed before 
this date. These formed three parts of the 1889 Bill. The 
four-part—-automatic couplings—had been abandoned so as to 
get the Bill through. When asked if he could give any 
example of Parliament having ordered something which was 
untried and not proved by experience to be useful, witness 
said ‘‘No.” The object of the foregoing questions had been 
to show that the things ordered by the 1889 Act had been 
used and found to be good long before they were made com- 
pulsory; the one thing with which this had not been the 
case —automatic couplings—was not made compulsory. 
Experiments have been in progress more or less ever since, 
and the companies were still on the lookout, but so far had 
failed to find a coupler which they considered perfectly 
satisfactory. By the Bill of 1899 it had been intended to 
give the Board of Trade power to compel any railway com- 
pany after the expiration of five years to provide any of their 
stock, not so supplied by them, with automatic couplings, if 
a suitable device had then been discovered. Witness was of 
opinion that unless there were some sort of legislation and 
some power given to the Board of Trade there would be no 
move in the matter. This, however, was not agreed with bya 
member of the Commission, who said that it was the com- 
panies who in the first instance instituted interlocking, con- 
tinuous brakes, and block signalling, and had, as a fact, partly 
installed them before the Board of Trade—very rightly— 
made them all compulsory. 

There was then a discussion on the subject of standard 
wagons in connection with Mr. Hopwood’s statement that 
some links even now did not fit some of the hooks in use, and 
it was shown that in 1889 an order came into force which 
regulated the description of wagons to be built, and it was 
contended that there must now be on the railways of 
the United Kingdom a very large proportion of wagons cou- 
forming practically to one specification, Not only did this 
order apply to the wagons of the railway companies, but also 
to those of private owners which ran on the companies’ lines. 
Then the question of ease of uncoupling was gone into. 
Mr. Hopwood at the previous sitting had remarked that in 
America a man could uncouple cars with one hand in his 
pocket. A member of the Commission remarked that it was 
on record that a man on the North-Eastern Railway who had 
lost one arm had coupled no less than nineteen wagons i 
61 seconds, and that a lad of fourteen had done the same 
number in 55 seconds with the ordinary chain and hook. 

Asmall model of the Standard American coupling was pro- 
duced, and it was pointed out by one of the members of the 
Commission that if it was attempted to couple up when the 
couplings were slightly out of line this could not be done, and 
doubt was raised whether on the big curves found in the 
United Kingdom it would be practicable to use such couplings, 
especially with long carriages. 

A number of questions relating to the Board of Trade 
statistics were then asked, and amongst them was an inquiry 
why there were such a large number of accidents recorded—- 
over 900 and no deaths—of men working on engines at rest. 
It was explained that this was because the accidents were of 
a trifling nature—sprains, cuts, &c., which in an ordinary 
works would be taken no notice of. Witness was also asked 
what was the mileage of the railways in the United States of 
America, so that the number of accidents might be compared 
on this basis with those in the United Kingdom. This, how- 
ever, he was unable to give, but promised to obtain. He was 
also asked whether he would consider the weight of a couplin 
chain on the end of a hook, a light or heavy load, and replie 
“heavy,” and when asked whether there would not be any 
need for a man to go in between wagons if all couplings were 
free and not stiff—and if all worked well there would be no 
need for legislation —replied that the Board of Trade would be 
pleased to see a perfect system. In America, if a man had to 
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in between wagons there was only one point instead of two 
P catch him, and in passenger trains in England it was 
necessary to go between the coaches to couple up the brake 


Ph wes generally agreed that all improvements would save 
time, and should t erefore be of pecuniary value to the 
ompanies. With regard to the ‘tow ropes” worked with 
horses the Board of Trade had recommended the employ- 
ment of a boy to attend to the horse and to assist the single 
an now generally employed on shunting by this method. It 
= thought that this would reduce accidents in this direc- 
tion. 1t was also suggested that a brake actuated by steam 
should be added to all tenders as well as to engines, thus 
replacing the hand brake now in use. ; 
The examination of Mr. Hopwood terminated here, and 
we regret that want of space prevents us giving a report of 
the remainder of the evidence in this issue. 








DISCOUNT IN THE IRON TRADE. 
(from our own Correspondent.) 

Tue discount question to which you referred in your last 
jssue is still exciting considerable interest in Birmingham. 
The honorary secretary of the Unmarked Bar Association 
“Mr. H. G. Mantle, of Albion-chambers, Freer - street, 
Walsall—has received from a number of firms in various 
centres replies in favour of freeing business transactions 
from the complications of the discount system. In 
the circular originally issued to them on this subject, manu- 
facturers were asked to express their views upon five questions, 
namely :—(1) Should discounts be abolished altogether? (2) 
Or only partially, that is to say, on all accounts not paid at 
latest on the 10th of the month following delivery? (3) 
Should the extra 1 per cent. to merchants be withdrawn ? 
(4) What, in your opinion, should be the maximum discount 
—if any—for prompt cash against invoice? (5) Should usual 
discount terms of payment be continued to export merchants? 
Out of a large number of makers who have replied to these 
queries, an overwhelming majority—about 90 per cent. 
reply “ Yes” to question No.1. Only one answers “‘ No,” and 
all the rest, whilst not in favour of complete abolition, are in 
favour of some modification of the present method. Mr. 
Mantle has received from the South Yorkshire Bar Iron 
Association the following resolution, with an intimation that 
it was passed at a meeting of that body, at which his circular 
was considered :—“‘That this Association, representing an 
output of 3500 to 4000 tons of finished iron and steel per 
week, is in favour of the principle of net prices being esta- 
blished.’’ Then follow the signatures of a number of members 
of the Yorkshire Association. An intimation has also been 
received by Mr. Mantle from the Scotch Iron Manufacturers’ 
Association, stating that a meeting has been held on the 
matter, and that a resolution has been passed in favour of the 
abolition of discounts on accounts not paid by the 10th of the 
month following delivery, and condemning the custom of 
allowing an additional 1 per cent. discount to merchants. 
The Scotch makers suggest that 4 per cent. shall be the 
maximum discount for prompt cash against invoice, and that 
the terms to export merchants shall be net cash against 
documents. The resolution was signed by a number of 
Scotch firms producing unmarked iron. 

I understand that the next step will probably be a meeting 
of representatives of Staffordshire, Scotland, and Cleveland, 
and other districts. Replies so far have been received to 
nearly two-thirds of the circulars sent out. It is quite 
evident, however, from the various opinions expressed on 
’Change this afternoon, that the proposed abolition or modifi- 
cation of discounts will not take place without a good deal of 
protest, and yoni resistance, by consumers. In the case 
of many of the merchants the extra 1 per cent. now allowed 
them is their only return. There are, moreover, some 
makers who are likewise consumers, and in their latter 
capacity the alteration does not commend itself to their 
judgment. 

The engineering industries as a whole are decidedly against 
the proposal, recognising that it is but a roundabout way of 
raising the price of a material of which they necessarily con- 
sume considerable quantities, and for which they have already 
had to pay steadily increasing figures for almost a couple of 
years past. They argue that anything which further 
increases the cost of a material which has already seen of late 
such marked advances is deleterious to the interests of the 
engineering trades, and should therefore be resisted. This is 
the view of the majority of the engineers, but there are others 
who express the opinion that the abolition of the discount 
system is not so important as an official rise in the price; that 
it will affect chiefly the export trade, and that the home ma- 
chinery and engineering industries will not be directly affected 
to any serious extent, and that they consequently need not 
trouble themselves much about the matter. The majority of 
the engineers, however, and other consumers who are opposed 
to the movement, point out that the discount calculated on 
present prices amounts to about 3s. 9d. per ton, and cannot 
fail in the long run to make bar iron dearer to consumers to 
that extent. In fact, they consider that if the abolition was 
made complete it would be almost equivalent to raising the 
permanent basis price by 5s. per ton; and as the present 
price is higher than it has been for many years, they consider 
this new rise on the part of makers, coming as it does upon 
| ng successive advances, to be unreasonable and super- 

uous, 

Members of the Staffordshire Unmarked Bar Association, 
on the other hand, disclaim the raising of values as their chief 
notive. They point out that this discount system has always 
been a thorn in the flesh with them, business transactions 
being greatly complicated thereby. They declare that the 
tendency of modern business transactions is towards the 
simplicity and directness of the net system, as shown by the 
policy of the Admiralty, the railway companies, and other 
large trading bodies, who require quotations to be net; and 
as further illustrated in the recent action of the coal trade, 
which at once began to attack the discount system as soon as 
the Workmen’s Compensation Act placed extra responsibility 
upon their shoulders. There are, of course, two sides to 
every question, and it remains to be seen what will be the 
upshot of the movement, and meanwhile the subject is 
arousing no little interest among the iron and steel and 
engineering trades all over the kingdom. 

the Staffordshire Unmarked Bar Association, which is 
engineering the present agitation, was established in 1885, 
and has done the unmarked bar industry, which previously 
Was In a very disorganised condition, an immense amount of 
Sood, Consumers of this material engaged in the engineering 
and other industries point out that a complete abolition of dis- 
Counss would raise the price to within 1s. 3d. of the almost 
Unparzalle’ed price—in late years—of £7 15s. 





THE ROYAL SHOW AT MAIDSTONE. 


THE sixtieth annual country meeting of the Royal | 
Agricultural Society of England commenced on Saturday | 
last, June 17th, at Maidstone, and concludesto-day. We | 
have already given some statistics of the size of the show- 
yard, the number of exhibits, &c., and it will perhaps be 
remembered that this is the smallest show that has been 
held for many years past. This is, perhaps, due in a 
measure to the surroundings, and though it is quite 
proper that the southern counties should be visited from | 
time to time, it could not be expected that an exhibition 
in a town so small as Maidstone would be of large pro- 
portions. With regard to our proper branch of the 


‘* Butterfly No. 2,” price £11. * Melotte Separator Sales Company, 

Bristol ; No. 2, price £18 103. Dairy Supply Company, Limited, 

Museum-street, W.C.; No. 1, price £12. . 
The Maidstone Local Committee offered further prizes 


| for a machine for evaporation of fruit and vegetables, for 


which there were no entries, and prizes for packages for 
the carriage of hard and soft fruit. 

Under the head of ‘‘ new implements,” a term, which 
as everyone knows is, very elastic in its meaning, there 
are forty-nine entries, but in a few instances it has been 
found impossible to get the articles in question ready in 
time for the show. We shall devote a little time to the 
consideration of certain of these new implements before 
passing on to a general review of the show. 

The first on the list is an oil engine by R. Stephenson 





Fig. i—OIL ENGINE BY R. STEPHENSON AND CO., 


exhibition, the implement yard, the prosperity of the 
engineering trades is largely responsible for the lack of 
novelties, and for the absence of a few well-knowr 
exhibitors. We have been informed on all hands that 
business is so brisk with regular stock manufactures that 
there is neither time nor necessity to attempt the develop- 
ment of new designs. 

A list of the special prizes offered by the Society is 
given below, with the names of the competitors and the 
price of the various machines. 

Class I.—Machine for washing hops with liquid insecticides, to 
be worked by horse-power or mechanical power [seven entries]. 


LIMITED 


and Co., Limited, Newcastle-on-Tyne, of which we give 
an illustration to-day, although we must defer a detailed 
description to a later date. It is claimed for this engine 
that it is exceptionally easy of maintenance and repair. 
Messrs. George F. Zimmer, 82, Mark-lane, exhibit 
for the first time at a Royal Show Kreiss’ swinging 
conveyor, with which all our readers are well acquainted. 
It consists of an open trough, fixed on inclined springs 
either on the floor or suspended from the ceiling. The 
trough is set shaking longitudinally by means of a small 
crank. The material, which is dropped into one end of 
the trough, travels rapidly, and yet in a gentle flowing 





Fig. 2-SWATH TURNER BY BLACKSTONE AND CO., 


Prize £50. Merryweather and Sons, Limited, Greenwich-road, S.E.; 
rice £300. W. Arnold and Sons, Tonbridge; price £250. W. 
eeks and Son, Limited, Maidstone ; price £50 8s. W. Lambert 
and Son, Horsmonden, Kent; price £52 10s. Drake and Fletcher, 
Maidstone ; price £55 and £50, Henry S. and F. Tett, Faver- 
sham ; price Bis 

Class II.—Cream separators, power machines, suitable for farm 
use [six entries]. First prize £20, second prize £10. Watson, 
Laidlaw, and Co., Glasgow; price £55 and £32 10s. The “Fram” 
iL Machinery Company, 1, Holborn-circus, E.C.; No. 4, price 
£29 5s. Melotte Separator Sales Company, Bristol ; No. 5, price 
£27 10s. Dairy Supply Company, Limited, Museum-street, W.C.; 
No, 3, price £31 ; and No. 4, £35. 

Class III.—Cream separators, hand-power machines, the power 
taken to drive the same not to exceed 2500 foot-pounds [nine 
entries]. First prize £20, second prize £10. Watson, Laidlaw, 
and Co., Glasgow ; price £19, £12, and £8. The “‘ Fram” Dairy 
Machinery Company, 1, Holborn-circus, E.C.; No. 2, price £17 17s. 
Pond and Son, Limited, Blandford, Dorset; price £20. Vipan 
and Headly, Leicester; ‘‘ Butterfly No. 1,” price £9 10s.; and 





LIMITED 


manner, to the other end. Very little power is required 
to drive the conveyor. The material can be conveyed 
up a 5 per cent. incline, but as the delivery is slower 
than when on the level, the width of the trough has to be 
increased. 

The accompanying cut illustrates a new swath turner, 
or rather, a modification of an old one which Blackstone 
and Co., Limited, of Stamford, show as a new implement. 
In this machine, as in their older swath turner, the forks 
work at an angle to the line of draught, and have practi- 


| cally the same motion, although it is obtained in a differ- 


ent and simpler way. The two turning forks in the new 
implement are suspended from the opposite extremities 
of an oscillating beam, which works at a suitable angle 
to the main axle, giving the forks their necessary vertical 
motion. The horizontal movement of the forks is ob- 
tained by connecting each of them by means of rods 
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attached ata suitable distance from their point of suspen- | ways; the tines follow the wheel, whether going back- 
sion to two of the pins of a three-throw crank, the third | wards or forwards, so that the ground is not rolled 
pin of which by similar means is made to oscillate the | after being broken. The frame projects but slightly 
beam. These two movements, combined with the for- | beyond the wheels, and the scaritier need not be re- 
ward motion of the machine, result in an action of the | moved when it is desired to roll only. The scarifier is 
tine bars eminently suited to turn the swath in an efficient | fixed on one side of the engine only, as is the common 
manner. The frame of the machine is very compact, as | practice, the engines not being powerful enough to 























Fig. 3—-ROAD ROLLER AND SCARIFIER BY CHARLES BURRELL AND SONS, LIMITED 


the working parts only require support at one point, and | pull more than one set of tines through hard roads. 
the whole of the movement is derived from one crank | The next new implement on the list is the digger 
shaft driven by a single pair of bevel gears. | exhibited by the Darby Land Digger Syndicate, Limited. 

The new steam road vehicle which was entered by | On Sept. 2nd of last year we illustrated and described 
Messrs. E. Foden, Sons, and Co., could not be com-/ one of these machines. That exhibited differs in the 
pleted, and does not appear at the show. respect that the tines, if they may be so called, are 

Some time ago we illustrated a road roller and scarifier, | complete steel discs slightly dished, instead of like those 





Fig. 4—STEAM LURRY BY MANN AND CHARLESWORTH 


made by Charles Burrell and Sons, Limited. If our; shown in our engraving. The digger is attached to an 
readers will refer to page 302, Sept. 23rd of last year, they | 8-horse power traction engine ; it digs 11ft. 6in. wide, and 
will find the engraving, and comparing it with Fig. 3, given | can be adjusted to a depth of from 2in. to 10in. 

to-day, they will at once see wherein the modifications Messrs. R. W. Tayler and Co., Bury St. Edmunds, 
lie. It will be observed that the quadrant for swinging | show a new form of circular saw guard which is readily 
the scarifier frame has been turned completely over, the | adjustable for saws of different diameters. 








Coke Bunker 



































STEAM LURRY—GENERAL ARRANGEMENT 


teeth being now downwards instead of on top, as in, Last year Messrs. Mann and Charlesworth exhibited a 
the earlier machine. The rod, and the worm which | novel form of steam cart, this year they show a steam 
gears with this quadrant have, of course, been moved | lurry, arrived at by a natural modification of the former 
in consequence to the lower position, and the chain and | design, the construction of which will be fully understood 


backwards; they are connected by top, bottom, and end 
plates, so as to form the tank, and at the same time 
vide a substantial bed for carrying the engine, Th : 
intermediate shaft is carried through the tank in a 
steel pipe bearing. The engine is of the compound type 
—_ age cylinder, 4in. diameter; low-pressure 
cylinder, 63in. diameter ; stroke, 8in.; crank shaft hin, 
diameter ; intermediate shaft, 24in. diameter ; main axle. 
3$in. diameter ; all carried in cast steel brackets, haying 
large turned projections on them, accurately fitting into 
holes of large diameter bored into the horn plates, s0 ag 
to relieve bolts from strain of engine, &c. The engine jg 
reversed by the makers’ single excentric reversin 
gear. The coke bunker is on the top of the boiler a 
the driver's box is on the right-hand side of fire-box as 
in the steam carts described last year. All the gearin 
is of cast steel, first motion gearing, 1}in. pitch; main and 
differential gear, 1}in. pitch. No pitch chains are ugeq 
The engine is provided with two speeds. The lurry, of 
to be more correct, the ‘flat cart ’’ body, made entire) 
separate from the engine, is carried on its own road wha 
which are in the centre, so as to balance it, in order to 
illow it being tilted for getting better to the engine for 
adjustment or examination. The cart wheels are exactly 
the same diameter as the engine wheels, and revolve on 
studs carried by the cast steel side brackets. The dis. 
tance between the cart wheels is just sufficient to allow 
them to come outside the engine wheels when the cart is 
pushed over the end. The cart and engine wheels are 
connected together by two driving bolts or pins, so that 
the cart wheels become driving wheels instead of trailers, 
and the whole weight of the cart and its contents utilised 
so get a better grip or adhesion to the road. Moreover, 
as the wheels are smooth shod, they rather improve than 
damage the roads. The drawings are a side elevation, 
vwnd a cross section through engine and cart wheels, show. 
ing how they are connected together. The engine main 
ixle stops off flush with outside of engine wheels. The 
superheater which was used in the steam cart has been 
considerably modified ; it consists simply of a swan-neck 
vend terminating the exhaust pipe and directed up the 
shimney. As it is close to the end of the fire tubes it is 
found that on ordinary occasions no visible vapour 
escapes. The weight of engine and flat cart combined is 
3 tons 17 cwt., and the height from driving platform to 
top of furnace is rather over 6ft. 

There are a good many more exhibits entered under 
the head of new implements, but as the majority do not 
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Fig. 6—-STEAM LURRY—SECTION THROUGH WHEELS 


appeal much to the general engineer, we feel obliged to 
pass them over, and pass on to the description of a few 
other things which call for notice. 

We have already referred to the road scarifier made by 
Chas. Burrell and Sons, Limited. Another implement of 
she same general description is exhibited on the stand of 
John Fowler and Co., Limited, who have, as usual, a fine 
exhibit of road locomotives, ploughing engines, and 
collers. This scarifier is attached to one wheel of a 12-ton 
single-cylinder steam road roller, and is made by the 
Oxfordshire Steam Ploughing Company under Bomford’s 
patent. It is very simple in construction, and can be 
fitted to any of John Fowler and Co.’s rollers. A small 
wheel running on the ground regulates the depth the tines 
break up. Aveling and Porter, Limited, amongst a fine 
show of traction engines, show also a compound steam 
road roller, to which is fitted a Morrison's scarifier. This 
is only new in the respect that it is now made of steel in 
place of cast iron. 

A good representative exhibition of high-class work is 
given on the stand of Marshall, Sons, and Co., Limited, but 
we are informed by the exhibitors that every engine shown 
was sold before it came to Maidstone, and they are so 
completely full of orders that it has been impossible for 
months past to make any attempt to develop novelties 
of any sort. They show horizontal and vertical simple 
and compound engines of various sizes and types; 
traction engines; portables, semi-portables, and road 
rollers; besides thrashing machines, a straw elevator, and 
a circular saw bench. All the work is of a very high 
order and finish. 

The exhibits on the stand of Greenwood and Batley, 
Limited, are of exceptional interest. One of the 
principal features is an oil mill—the Universal — 
intended especially for colonial use, and particularly 
adapted for working on outlying estates, as with it the oil 
can be extracted from seeds and nuts grown on the estate, 
and the cattle cakes manufactured atonce. Itcanbe driven 
by power or bya bullock orhorse. There are three sets of 
rolls for grinding the seed, one seed-heating kettle, and 
a hydraulic press for turning out the oil cakes. The 
whole plant is self-contained, and is of a type very suit- 
able for export. An exhibit of more interest to engineers 
is the Brayton oil engine, exhibited for the first time at 
a Royal Show. We hope to be able to deal with it 
more at length at another time, as it departs in several 








chain wheels have been done away with, thus very much | from the three illustrations we give. P 
simplifying the whole arrangement. The general advan-| The boiler is of the locomotive type, having the fire- 
tages daimed for this scarifier are that it works both | box shell side plates carried for a considerable distance 


respects from recent oil-engine design, and, as from what 
we could see of its running, and from the examination of 
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. typical card, seems to give capital results. It is a 
vertical engine, and a general idea of its construction 
will be gathered from the engraving, Fig. 7, which re- 
resents an engine direct coupled toa dynamo. It works 
a the Otto cycle, and although the crank is entirely 
enclosed the crank chamber is not air-tight. At one side | 
there is, as shown in the engraving, a pump driven by an 
excentric on the shaft ; this supplies the air pressure for 
the oil feed. No vaporiser, in the usual sense of the | 
word, is used. Inside the cylinder is a valve through | 
which the oil is admitted; part of this oil burns with | 
a flame which plays against a platinum coil, making it | 
white hot. The major 
art of the oil is 


thus opened, a friction grip which keeps the hammer | 
head normally at its highest point is released. The 
delicacy of this tool is very remarkable. 

Several new machines or modification of old machines 
which have not appeared at previous Royal Shows are | 
exhibited by Robert Boby, Limited. An oat screen and 
clipper, which is given a prominent position, resembles | 
to a certain extent the well-known Boby machines for 
cleaning seeds, one of which we described and illustrated 
last year. In passing it is worth while noting that there | 
are now two cleaning cylinders instead of one in these 
clover-seed cleaning machines. In the oat screen and 





thrown by the air from 
the pump through the 
narrow annular space 
between two adjust- 
able male and female 
cones against the 
heated platinum, and 
fred at the moment 
of maximum compres- 
sion, thus giving the 
driving stroke. 

Several automatic 
valves fitted in the 
piston itself supply 
the remaining air 
needed for combus- 
tion, in the usual way. 
The oil feed pump is 
peculiar; it can be 
seen just above the 
inverted pear-shaped 
casting which encloses 
the centrifugal gover- 
nors. On the top of 
the vertical governor 
shaft are keyed two 
small excentrics. The 
lower one is of fixed 
throw; the upper one 
is variable by the 
governor. The lower 
works the valve, the 
upper the oil pump; 
and, of course, the 
supply of oil and the 
richness of the mix- 
ture vary with the position of the governor. The 
engine appears to work as steadily when light as 
when fully loaded. The accuracy with which it fires, 
even when the oil supply is very much reduced, is 
remarkable in view of the trouble generally found in this 
respect. Its success is probably due to the fact that 
the oil is fired rather in the form of a spray than a 
vapour, and consequently the presence of too large a 
volume of air, so fatal to the governing of many vaporiser 
engines, does not affect it. The engine runs at a high 
speed, up to as much as 600 revolutions per minute, but 
390 is the correct working rate. Itis easily started. Near 
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Fig. 9—OIL ENGINE BY CAPEL 


the top of the cylinder will be noticed a sight hole closed 
by alever. To start the engine,a small mop saturated with 
petroleum, and lighted, is thrust through this hole, and 
held in such a position that it heats up the platinum 
coil to the necessary temperature for starting. 

A pneumatic hammer—not a new manufacture for 
Messrs. Greenwood and Batley—is also exhibited, and 
attracts a good deal of attention. It is driven by an 
electric motor. In this type of hammer a cylinder is 
caused to rise and fall with every revolution of a shaft, 
being driven by a crank pin inaslot. In the cylinder 
works a piston, of which the rod which terminates in the 
hammer head passes through a packed gland in the lower 
end of the cylinder. In the cylinder there is only air, 
the ingress and egress of which is controlled by a valve. 
The valve is actuated by a wedge raised and lowered by 
the pressure of the foot of the operator on a bar in front 
of the hammer. At the same moment that the valve is 











Fig. 7—OlL ENGINE BY GREENWOOD AND BATLEY LIMITED 


cylinder, thus dividing it up into a number of segments. 
The shaft with its vanes slowly revolves, taking the 
crushed malt in at the top and delivering it through a 
hole at the bottom. It will be seen that if an explosion 
occurs it will be isolated to one compartment only. 

lightly-balanced door which communicates with the oren 





Fig. 8—BOBY’S MALT CRUSHER 


air is opened by the explosion, allowing the gases to escape 
harmlessly. 

The successful machine in the hop-washing competition 
was constructed by Messrs. Drake and Fletcher, and is 
illustrated on p. 620. As the special function of this class 
o/ in:plement will not be known to many of our readers, 
we may explain that it is employed for throwing a 
spray of soft soap and quassia over hops, fruit trees, or 
other vegetables, to kill green flies and other forms of 
blight. In Kent the hops are grown in rows 6ft. apart, 
and the ‘‘ engine ” has to be drawn by two horses driven 
tandem down the “alleys,’”’ and turned sharp round at the 
ends. Theengine pumps out the insecticide whilstit travels 
on to the row of hopson each side. The conditions, it will 
be seen, are somewhat peculiar, and the object of the 
arrangement of adjustable nozzles and rubber pipes, 
shown in the engraving, will be the better understood. In 
the prize engine, a set of three 3in. gun-metal single-acting 
| pumps is driven by gearing from the axle of the wheels. 
| All the gearing and the pump barrels are fixed in the 
| vessel containing the soapy liquid, which acts as a lubri- 
| cant ; but the valve chambers are outside, where they 
| can be readily got at when necessary. The gear is well 
| designed, and runs at two speeds, one double the other, 

controlled by a clutch. The arrangement of the horse 
shafts, to permit of sharp turns at the ends of the alleys 
is worth noticing. The shafts are of gas piping, and are 
fixed to an independent frame, pivoted horizontally at 


| one side, and held by an automatic catch at the other. 


clipper the oats fall from the hopper on to a screen, | When this catch is released by the driver the horse can 


which separates vetches and subst&nces larger in 
diameter than the oats, and then on to a second riddle, 
which removes sand, small seeds, &c. The oats then pass 
into the clipper, which removes the horn or spear and 
brightens the skin of the grain. The seed then gravitates 
down a spout to the finishing fan, which draws a volume 
of air through the stream and carries away all light 
particles of any sort. 

Another important exhibit on this stand is partially 
illustrated by Fig. 8. This isan improved malt crusher, 
which differs from former designs in several respects. The 
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casing is made of cast iron instead of wood, which was open 
to the defects of warping and shrinking. The joints are 
planed up and bolted together. The rolls are adjusted by 
a single handwheel on a shaft which screws up both ends 


shown in the engraving we give, is fitted below the 
rolls. It should, perhaps, be explained that the air filled 
with fine powder just below the rolls is as explosive as a 
mine charged with coal dust, and the accidental entrance 
of a match head, or the sparking due to small atoms of 
flint, have been sufficient on several occasions to lead to 
serious accidents. The object of the Boby explosion 
chamber is to isolate the fired charged in a strong 
chamber where it can do little harm, and whence it can 
be caused to discharge safely into the open air. The 
chamber consists of a strong cylindrical vessel closed at 
each end, through which there passes axially a shaft 





carrying a number of radial vanes which just fit the 


simultaneously. An ingenious explosion chamber, not | 


turn round close to the machine, but as soon as the latter 
| comes into line again the catch falls into place of itself. 


| The spraying nozzles are arranged on adjustable frames, 
| and the form in which the liquid is delivered can be 
| varied from a fine spray to a thin stream, by merely 
| screwing the nozzles up or down. There is a separate 
| cock on the chamber to each india-rubber supply pipe. 
|The other exhibitors of hop-washing machines have 
| already been named. There is a very close resemblance 
| between all the engines. 

There is always exhibited a large number of cream 


Fig. 10—PORTABLE OIL ENGINE BY PETTER AND SONS 


separators, buttermakers, and other dairy appliances, 
many of which introduce a good deal of clever engineer- 
ing. It is to be observed in passing that, with few 
exceptions, this class of machinery is manufactured in 
| Sweden only. Messrs. Watson, Laidlaw, and Co., of 
Glasgow, are, we believe, the only British makers. 
Among the many separators exhibited we noticed 
particularly the Crown hand-power machine, shown 
on the stand of Pond and Son, Limited, Blandford, 
The construction is exceedingly simple; and as 
the majority of our readers are conversant with the 
action of such machines, it will be unnecessary to 
say anything about its action. It is in the driving 
mechanism that the interest for engineers lies. In the 
Crown separators of small sizes the spindle revolves at a 
speed approaching 12,000 revolutions per minute. It is 
driven first by acrank keyed to a large spur gear, driving 
small pinion on a horizontal shaft. On this shaft there isa 
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worm wheel of rapid pitch, which drives a worm cut in the 
vertical spindle. The spindle is carried by two bearings, a 
footstep consisting of three steel balls and an anti-vibra- 
tion bearing further up. The bowl and spindle can be 
lifted straight out of the container without loosening a 
single bolt or screw and dropped back as easily into 
place. The upper bearing is peculiar in construction. It 
has to be elastic to a certain extent, so that any irregu- 
larity of balance which may develop itself when running 
at high speeds may be taken up without jar to the 
machine. It was the original practice to use a rubber 
washer round the bearing in the Crown separators, but 
recently a stiff flat volute spring has been introduced, and 
appears to give more satisfaction. The bearing proper, 
or bush, is secured to the innermost coil of this volute, 
whilst the external diameter is such that it fits without 
shake into a recess made to receiveit. A slight ‘‘ wobble” 
of the vertical axis is thus allowed for. The method of 
lubricating all the bearings and the worm is in- 
A few words must be said about the neat 


genious. 
driving gear. The worm wheel is loose on the pinion 
shaft. The end of the latter, where it projects through 


the wheel, is turned slightly excentric, and over it there 
fits a small piece of metal reaching to the rim of the 
wheel. When the spindle is revolved in the driving 
direction this piece is pushed against the raised 
rim of the worm by the excentricity, but when the 


larger size are also exhibited by Messrs. Petter, and we 
noticed particularly a neat design of pump driven by one 
of them. Messrs. Stevens and Barker, of Maidstone, 
show a neat oil launch engine of 4 brake horse-power, 
made by L. Gardner and Sons, of Patricroft. 

The names of exhibitors of steam engines is, of course, 
legion. It may safely be said that nothing new of any 
importance is shown. The manufacture of steam engines 
of all classes, stationary, portable, traction, or what not, 
has become practically crystallised for each individual 
maker. All the well-known firms have exhibits. Traction 
engines are shown by E. Foden, Sons, and Co., Limited, 
Sandbach; by Charles Burrell aud Sons, Limited; by 
J.and H. McLaren; by Wallis and Steevens; by William 
Allchin; and Ruston, Proctor, and Co., Limited; by 
Marshall, Sons, and Co., Limited; by John Fowler and 
Co., Limited; Clayton and Shuttleworth; Aveling and 
Porter, Limited, and by others. With regard to portable 
engines, the names of the makers are practically the 
same, and the same remark applies to them, and to most 
of the other agricultural appliances, such as those many 
ingenious things made by J. and F. Howard, and Ran- 
somes, Sims, and Jefferies, Limited, E. R. and F. Turner, 
Limited, and others, that there was little or nothing new 
to be seen. Robinson and Auden, Limited, amongst 
other things, show a 7-horse portable engine fitted with 
Robinson’s patent fly-wheel governor—slow speed type— 
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HOP WASHER BY DRAKE AND FLETCHEn; 


revolution is in the opposite direction, or when the 
handle is stopped, the excentric draws the driving 


piece away from the rim, and the worm revolves | 
quite freely. Thus, when the machine is running down | 
after having been at work, there is no moving part | 


visible. The construction of this separator, as of the 
others we examined, is excellent. 

Of late years the oil engine has been a special feature 
of all shows. The motors are of varying sizes and types, 
and are suited for many purposes. Most of them, like 
those made by Richard Hornsby and Sons, Limited; 
Crossley Bros, Limited; Fielding and Platt, Limited; 
Tangyes, Limited; Campbell Gas Engine Company, 
Limited; Robey and Co., Limited ; Ruston, Proctor, and 
Co., Limited; J. and F. Howard; Clayton and Shuttle- 
worth ; Trusty Engine Works, Limited, and others, differ 
little from designs which have been followed for some very 
years past. A few other makers have, however, added to 
their types. 

The clever engine by Greenwood and Batley, and 
that -by R. Stephenson and Co., we have already 
described, and in Figs. 9 and 10 we illustrate two other 
other new engines, one exhibited by Capel and Co, of 
Dalston-lane, London, which is entirely automatic and is 
of very simple construction. The oil tank is separate to 
the engine, and a gravity feed is not used. The other 
is a 1}-horse power portable engine, constructed by 
James B. Petter and Sons, of Yeovil. This little engine 
is of simple construction and of well-proportioned 
parts. It has acylinder 3}in. diameter by 6in. stroke, 
and makes 350 revolutions per minute. It is, of course, 
only intended for very light work. Other engines of 





which we illustrated and described in detail not long ago. 

There are several saw benches exhibited, and a good 
number of guards. W. Tasker and Sons, Limited, show 
a fine bench of great length, fitted with a 60in. saw, and 
intended for the conversion of timber on estates and in 
the Colonies; it can be readily fitted with wheels for 
transportation. Mr. E. 8. Hindley, of Bourton, also 
shows a saw bench. The bench in this table rises and 
falls, instead of the saw, as usual; there is a fixed but 
easily removable guard over the saw. We examined on 
Mr. Hindley’s stand also a neat compound vertical 
engine, with cylinders 6in. and 10in. by 6in., fitted with 
piston valve on the high-pressure side, and a flat slide 
valve for the other cylinder. The engine runs at 450 
revolutions per minute. Our attention was called to the 
arrangement for lubricating. This consists of a brass 
box fitted to the back of the cylinders, from a long passage 
in which there project a number of nipples. To each 
nipple there is an adjustable screw valve, and the long 
passage is closed by a single main valve. From the 
nipples the oil drops in full sight into the open ends of 
tubes which lead to all the working parts of the engine. 
By this arrangement of valves the oil supply can be 
stopped when the engine ceases work, and opened again 
when required, the adjusted nipples giving the same 
supply as before closing down. 








Tur Chesterfield Town Council decided on Tuesday 
to take into their own hands the supply of electricity both for 
lighting and power purposes in the borough, 
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THE TUNNEL OF PASSY. 


Upon the railway from Courcelles to Passy and 
de Mars, now in course of construction S Paria. Champ 
important engineering work is that of the tunnel of Poe 
The new line runs over the metals of the Auteuil system ‘ : 
a distance of 2} miles, out of its total length of 3 mil 4 
They part company near the Trocadero Station, an cube 
quently pursue totally different routes. The one, after 
encircling the park of Muette, arrives at the fortificatio = 
while the other continues its advance towards the Cham - 
Mars, in the direction of the Seine. At a certain poled” i, 
order to avoid a level crossing, it became necessary to build « 
single-track tunnel under the Auteuil line—an undertakj : 
which presented many difficulties to be overcome. In the 
first place, the angle of crossing of the two railways did - 
exceed 15 deg., which caused the length of the actual 
passage of the one line underneath the other to be near] 
250ft. Again, the Auteuil route at this point ran betwee, 
heavy and solid retaining walls, which had to be carefully 
underpinned and made thoroughly secure, while at the pace 
time the clear depth left between the level of the rails above 
and the nearest standing work below was but a little over q 
couple of feet. The situation was further complicated by the 
fact that the tunnel had to be constructed without occasion. 
ing the least interruption to the traffic, which amounted to 
a service of trains in both directions equal to 450 per day. 

As the substratum was of a compact calcareous formation 
it was favourable to the adoption of a mode of con. 
struction which is much used in France, as well ag jn 
other countries. The arch is first built, and the abutments 
or side walls, afterwards got in, the work being carried on f 
successive sections, which in this instance were 10ft, in 
length. Temporary galleries enabled the excavated materia) 
to be removed, and the same means gave access to the 
building materials. In spite of the many difficulties attend. 
ing its construction, the passage underneath the upper rail- 
way was successfully accomplished in less than three months’ 
time. After effecting its transit beneath the Auteuil line the 
single-track joins up with the double-track tunnel which 
runs under the heights of Passy. For nearly its whole 
length the arch itself is turned through the same description 
of stratum as its single-track neighbour, but below the 
springings the ground changes to a thick layer of plastic clay 
which rendered it necessary to modify the mode of con- 
struction adopted in the former example. The arch was 
struck from three centres, a central radius of 16ft. and two. 
side radii of 12ft. each, with a depth at the crown of 3ft. 3in, 
and of 4ft. 3in. at the springings. From rail level to the 
soffit the height is 21ft. Gin., and the width between the 
side walls, which are vertical, is 29ft. 7in. At the top the 
walls are 4ft. 3in. thick, and 5ft. Sin. at the footings. Where 
the tunnel runs through the beds of plastic clay an invert is 
turned with a radius of 2ft. 9in. to protect the clay from 
exposure to the air. The first part of the operation con. 
sisted in excavating from each face of the shafts a series of 
galleries—represented by a in the accompanying figure, 
taken from our contemporary La Revue Technique—about 
74ft. square, exactly underneath the crown of the arch. 
When these were all joined up there was a clear passage 
right along the axis of the intended tunnel. Afterwards the 
next block underneath, marked c, was removed, and the 
construction of the arch was commenced, which was carried 
on in separate sections, as were also the abutments. Nothing 
now remained in those portions of the tunnel which were not 
situated in the clayey beds already mentioned but, after the 
building of the side walls, to cut away the blocks e and f, 
and the work was practically finished. 

But in the other lengths of the tunnel, where it was 
necessary to put in an invert, galleries 10ft. in length, and at 
distances of about 30ft. apart, were driven through the 
block e in the figure, and by these means the corresponding 
parts of the invert were gotin. Subsequently, between these 
short sections, the in- 
vert was built for the 
half width of the tun- 
nel, after the half of the 
blocks e and f had been 
excavated, the other 
half serving as a ramp 
for the extraction of 
the material. A tem- 
porary railway was laid 
along the whole tunnel, 
to facilitate the removal 
of the earth, rock, and 
clay, and débris in gen- 
eral. There were some 
situations in which the 
existence of buildings ‘above the course of the tunnel 
or the nature of the subsoil rendered it advisable to construct 
the abutments before turning the arch. The excavation of 
the layers of plastic clay was attended with many difficulties, 
and necessitated the employment of a special description of 
workmen, armed—if the term may be used—with tools of a 
particular character, which were incessantly dipped in water 
to enable them to operate more easily, and to prevent the 
clay sticking to them. As numerous fissures were found to 
exist in the stratum overlying the extrados of the arch, 
they were all filled in by an injection of cement grouting 
under a pressure of about five atmospheres. It is not yet 
quite decided whether the new line will be worked by steam 
or electric power, but adequate provision has been made for 
ensuring a thorough ventilation of the tunnel should 
the former be adopted. It is expected that the whole 
of this work will be completed in next September, and 
the line in working order at the commencement of the 
coming year. 





























ISAAC WATT BOULTON. 


We have to record the death of Isaac Watt Boulton, 
J.P., of Ashton-under-Lyne, on the 20th inst., in his seventy- 
fifth year, who for many years carried on an extensive engl- 
neering business chiefly amongst colliery and railway contrac- 
tors, and was closely connected with some of the largest works 
in the country. It is claimed for him that he was the pioneer 
of narrow-gauge railways, having designed and constructed 
the first engine 2ft. gauge for a short line near Wigan, and 
at the time the commercial value of such a small engine was 
much criticised. Its ‘success is fully described in the 
work of A. Clarke, on the “Locomotive Engine,” pub- 
lished about 1870. This is one more link snapped from the 
very short chain of old railway men who are now left to tell 








of early railway days’ doings. 
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RAILWAY MATTERS. 


Tue death occurred last week of Mr. E. J. Cotton, the 
General Manager of the Belfast and Northern Counties Railway. 
The deceased gentleman was born at Rochester, and cx d 
railway work at the age of sixteen, in the year 1845, in the offices 
of the Great Western Railway at Paddington. 

Tux Assistant Secretary of the Midland Railway Com- 

ny, Mr. A. L. Charles, has been appointed age ag | of the 
(fidland Railway Company, in succession to Mr. J. Williams, 
resigned. Mr, Charles entered the company’s service in 1865, 
and had held the post of Assistant Secretary since 1891. Mr. 
Horace Heald, who has been forty years in the company’s 
service, has been promoted to the post of Assistant Secretary. 

On the Chicago and North-Western Railroad of America 
there are some eight-wheel engines built 7 the Schenectady Loco- 
motive Works, which have 2514 equare feet of heating surface, 
This heating surface has not been exceeded by that of any 

nger locomotive, This heating surface is obtained without 
excessive length of tubes. The heating surface of Mr. Aspinall’s 
new Lancashire and Yorkshire engine is 2052 square feet, carried 
on ten wheels, 

On Sunday last the Canadian Pacific Railway started 
their new daily fast service between Montreal and the Pacific 
coast. A train, called the Imperial Limited, will make the run 
across the Continent in 100 hours, which means practically a reduc- 
tion of one day. London is thus brought within ten days of 
Vancouver and three weeks of Japan. The Canadian service is 
now quicker to North Pacific coast points than any American rail- 
ways by from a quarter to half a day. 

Ar Sandling Junction, about five miles from Folkes- 
stone, on Tuesday, a remarkable accident occurred. A traction 
engine, to which three heavily-loaded trucks were attached, was 
descending a steep incline when the steering gear became deranged, 
and the three vehicles dashed across the road and fell over on to 
the main line of the South-Eastern Railway, a distance of 50ft. 
The steersman fell beneath the trucks and was killed on the spot, 
whilst the driver barely escaped with his life. The up-line was 
unworkable for close upon two hours, Fortunately, a signalman 
saw the accident, and at once stopped a passenger train from 
London to Folkestone, 

A RAILWAY wagon coupler has just been invented and 

tented by Mr. Joseph Hartill, Ro ima Sedgley, and has 

n inspected by a number of individuals interested in the subject, 
at Lord Dudley’s coal wharf, Wellington-road, Birmingham. The 
invention consists of a system of levers placed under the truck, 
these being worked by means of telescopic handles at each side, 
which, when not in use, are drawn automatically under the body 
of the wagon. By agers | either of these handles, the coupling 
link on the wagon to which the applignce is attached is thrown 
over the hook of the preceding truck. The appliance entirely 
obviates the necessity for the shunter to go between the buffers. 
The invention can be applied to any wagon, and does not necessitate 
any alteration in the existing arrangement of the coupling links. 

A ratt of about 50 tons of débris in the Cockett 
Tunnel on the Great Western main line near Swansea, on Saturday 
night, had the effect of greatly delaying traffic, which had to be 
sent on in a roundabout way on the London and North-Western 
system, Several hundred excursionists were greatly delayed on 
their return home, The traffic is not in any way suspended, but 
is being carried on by — a portion of the London and North- 
Western Railway between Swansea and Pontardulais, over which 
the Great Western Company have running powers. The only in- 
convenience, therefore, which will be entailed upon the members 
of the public travelling to and from places west of Swansea, pend- 
ing the completion of the works for re-opening the tunnel, will be 
the slight delay caused by the necessary detour of about fourteen 
miles, 

Tue report of the general manager of the Natal Railways 
for the year ending December 31st, 1898, states that the total 
revenue for the year amounted to £986,416, as against £1,051,359 
for the year 1897, showing a decrease of 6°17 per cent.; but as 
reductions in rates which have amounted in the aggregate to over 
£50,000 have taken place during the year, the revenue of the de- 
partment may be said to have been well maintained. The working 
expenditure amounted to £589,815, being an increase of 1°15 per 
cent., and includes £91,041 transferred from capital to revenue 
account in respect of the re-laying of the main line during 1898, 
and also the additions and improvements which have been made 
in order to cope with the increased traffic. The average open 
—— for the year increased by 54 miles, and the — account 

49 pe 





is 5° r cent, higher than at mber 31st, 1897. The working 
expenditure forthe year equalled 59°79 percent. of thegross revenue, 
as against 55°46 per cent. of the previous year. 

An important article by Prof. Goss on the internal 
resistance of an eight-wheel passenger locomotive as determined 
by experiments on the Purdue testing plant, appeared in the latest 
issue of the Railroad Gazette. From the results of locomotive road 
tests and tests of statio' engines the internal resistance of 
locomotives has been variously estimated at different times, but 
because of the very meagre data upon which these estimates were 
based, the question has always been surrounded with a good deal 
of uncertainty. Prof. Goss finds a marked variation in the per- 
centage due to changes in cut-off and speed. The highest observed 
value of the engine friction in percentage of the indicated horse- 
power was 23°3 per cent., corresponding to fifty-five miles an hour 
and 6in., or one-fourth, cut-off ; while the lowest value obtained 
was 5'5 per cent. at twenty-five miles an hour when cutting off at 
10in, of stroke. The wide variations when percentages are con- 
sidered are rather misleading, and are due to the horse-power 
absorbed by friction, varying directly with the speed, while the 
indicated horse-power does not so vary, but shows, when plotted 
with speed as ordinates, a curve concave downward. Because of 
this, says our contemporary, probably a clearer idea is got by con- 
sidering the friction losses as measured in draw-bar pull. hen 
thus taken, it appears that between 751b, and 130 Ib, boiler pressure, 
other her being equal, the friction loss is practically constant ; 
and that the friction loss in pounds pull at the draw-bar does not 
change materially with changes in speed, but decreases as the cut- 
off is lengthened. 

Tue dispute between the coal traders and the 
railway companies, writes our correspondent in Manchester, 
with reference to the increased charges for siding rents, which has 
now been going on for the past three or four years, still drags on 
without coming to any definite or satisfactory settlement. 
Recently Major-General Hutchinson has made awards in connec- 
tion with the dispute, which, however, are not being accepted by 
the Coal Traders’ Federation, who have decided to further con- 
test the matter in the courts on the ground that in allowing the 
railway companies interest on capital expenditure in the sidings 
rent charge, the arbitrator is allowing the interest twice over, 
this being already covered in the charge for station terminals, 
which in actual practice more than covers the whole of 
the charge under this head. The reports received by the 
Federation are to the effect that the position is practically just 
what it was four years ago, except that the traders have been 
able to establish some portion of their contributions, and the 
opinion is entertained that if a meeting can be arranged between 
the railway managers and the traders, the matter will no doubt 
soon be settled, as both sides agree in principle, the only difference 
being on the question of degree. The Federation is of opinion 
that the interests of the companies and of the legitimate traders, 
as represented by their organisation, are the same, namely, the 
capecitions handling of the traffic, and it is hoped that an effort 
will be made to arrive at a settlement which will be fair and equit- 
able to all parties, 





NOTES AND MEMORANDA. 
Ir is reported that a workman at Mannheim, in Baden, 


has succeeded in manufacturing artificial coal, earth and several 
minera! residual substances being the components. Tests with 
small and large quantities of the new fuel show that the heat pro- 
duced was very great, while the amount of ashes remaining was 
very slight, 


Signor Marconr has acquired possession of a garden 
adjoining the Cliff Hotel at Dovercourt, where, within a fortnight, 
experiments will be carried out from poles 200ft. high. In order 
to assist the inventor, each of the vessels of the Great Eastern 
Railway Company is to have one of Signor Marconi’s instruments 
at the masthead, 


WHILE excavating a channel in connection with some 
dock extensions at Dunkirk, there was found buried under the 
sand an ancient man-of-war. It is believed to be one of the shi 
which composed the Spanish Armada which was engaged in the 
final battle off Gravelines in 1588, A number of Spanish ships are 
known to have been driven ashore and wrecked upon the coast 
between Calais and Dunkirk. Three old cannon have been re- 
covered from the wreck at Dunkirk so far. 


Ay electrical siren has been devised and is said to have 
been perfected at Ottawa, Canada. It is stated that this siren 
may take the place of electric bells, and may come into general 
use for fog signals at sea and along the shores wkere such signals 
are now in use. The siren can be placed at a point inaccessible to 
the ordinary steam plant now used in fog signalling, and can be 
operated by wires connecting the power at almost any distance. 
= oe is produced by the vibration of a diaphragm at the base 
of a horn. 


Tue official statistics relating to the fourth year's 
working of the North Sea and Baltic Canal—1st April, 1898, to 
3lst March, 1899—show that the traffic continues to grow, and the 
amount of dues collected is still augmenting from year to year. 
The number of vessels using the canal was 25,816 of 3,117, net 
register tons, against 23,108 ships and 2,469,795 tons in the 
previous working year. The steamers numbered 11,005—2,467,839 
tons net—against 9396—1,927,946 tons—and the sailing vessels 
were 14 811—650,001 tons net— against 13,712—541,849 tons. The 
canal, however, was not traversed from end to end by all the 
vessels ; the number which passed right through and used both 
terminal locks was 13,758, against 10,849 in the year 1897-8. 


Tue Board of Trade report on the state of the skilled 
labour market during May has been issued. In the 123 trade 
unions making returns, with an aggregate membership of 498,836, 
12,291, or 2°5 per cent., were reported as sg at the end 
of May, compared with 2°2 per cent. a month before, and 2°7 per 
cent. in the 116 unions, with a membership of 467,982, from which 
returns were received for May, 1898. In iron and steel manu- 
facture a has remained good during May, and continues 
considerably better than a year ago. Employment in the engi- 
neering and metal trades has remained steady. In the ship- 
building trades employment has continued brisk. Ninety-four 
fresh disputes occurred in May, 1899, involving 23,577 workpeople. 
The corresponding number of disputes in April was sixty-three, 
involving 13,741 workpeople, and in May, 1898, fifty-six, oe 
9718 workpeople. Changes in the rates of wages of about 209, 
workpeople were reported in May, all of whom received advances, 


Unver the rules of the United States Board of Super- 
vising Inspectors of Steam Vessels, as amended in January last, 
the working stress for boilers built since 1872 is about 26°6 per 
cent. of the ultimate strength for double-riveted seams, and 2/°7 

r cent. for single-riveted seams, assuming that the longitudinal 
joints have an efficiency of 75 per cent. for the first and 60 per 
cent. in the second case. The rules are :—Multiply one-sixth of 
the lowest tensile strength found stamped on any plate in the 
cylindrical shell by the thickness—expressed in inches or parts of an 
inch—of the thinnest ~~ in the same cylindrical shell, and divide 
by the radius or half diameter—also expressed in inches—and the 
sum will be the pressure allowable per square inch of surface for 
single riveting, to which add 20 per cent. for double riveting, when 
all the rivet holes in the shell of such boilers have been “ fairly 
drilled ” and no part of such hole has been punched. Where butt 
straps are used in the construction of marine boilers the straps for 
single-butt strapping shall in no case be less than the thickness of 
the shell plates ; and when double-butt straps are used the thick- 
ness of each shall in no case be less than five-eighths of the thick- 
ness of the shell plates. The hydrostatic pressure applied must be 
in the proportion of 1501lb. to the square inch to 100 1b. to the 
square inch of the steam pressure allowed. 


A new method of moulding glass, adapted to the 
manufacture of articles open at one or both ends, and of any 
reasonable dimensions, is attributed to M. L. Appert, of Paris. 
The object is attained by means of a mould open below for admis- 
sion of a core, which may be in one piece throughout or divided 
transversely into two portions separable from each other. The 
core is similar in form and dimensions to the article which it is 
desired to mould. The mould, which is divided lengthwise into 
two or more portions, to admit of the finished article being re- 
moved, is provided with lateral grooves or depressions, to prevent 
the fluid glass from being pushed upward by the core instead of 
being compressed against the wall of the mould. Means are pro- 
vided for applying heat to the lower portions of the mould. In 
applying the process, a core with a conical point is used when 
making articles open at both ends; whilst for articles closed at 
one end, the end of the core is of the same form as the bottom of 
the article required ; and the mould is provided with a movable 
cover, arranged to oppose a yielding resistance to the glass, and 
having vents to allow of the escape of the air and the excess of 
glass, such vents being, however, regulated to prevent ejection of 
more than is desired of the mass of glass. The core is withdrawn 
to its lowest position in the mould, then the fluid glass poured in, 
and the core forced upward until it has finished its course, when 
the excess of glass is cut off. 


THE following directions as to taking metal samples for 
analysis are given by M. Ad. Carnot, Director-general of Mines :— 
In order that the sample analysed should represent the average 
composition of the whole mass to be analysed, it must be taken 
of sufficient thickness, or partly from the surface and ly from 
the centre, because sometimes there is considerable difference of 
composition . between the two, especially as regards the carbon 
content, which is higher at the surface than at the centre in grey 
pig rapidly cooled, and lower at the surface in the case of wrought 
iron. When a drill is used it should be made to er completely 
through the metal while forming fine and equal rings, so that 
their mixture shall represent as faithfully as possible the general 
composition of the whole. Hard and brittle pig irons, such as white 
forge pig and spiegeleisen, may be reduced to pieces by hammer 
on an anvil, and then pulverised in a steel ‘aortar, the inside 
surface of which has been hardened. Grey pig cannot be 

ulverised by impact ; but a fine powder may be made by a hard 
Bie, which is also useful for malleable irons and mild steels. The 
file may be advantageously replaced, as regards rapidity, by a 
drilling or planing machine if worked slowly so as not to heat the 
tool, which should have a blunt edge, especially if the metal be at 
alt hard. Hardened steels, which are very difficult to work with 
the file or drill, may be softened by being raised to a red heat 
provided they be kept out of contact with the air—liable to lower 
their carbon content—and this may be effected by heating the 
part in a porcelain crucible placed inside another of clay, having 
pieces of coal between them, although such an operation modifies 
the chemical condition of the carbon, In the case of unhardened 
or annealed steels, powder or thin borings may be obtained by 
means of a file or blunt drill made of very hard steel, 





MISCELLANEA. 


Accorpine to the British Consul-General at Tunis, 
the best openings for British capital and enterprise in the Regency 
of Tunis lie in the direction of agricultural machinery and steam 
flour mills, mine and quarries, vine growing, and dairy farming. 

THE shareholders of John Brown and Co., Limited, 
Atlas Steel and Ironworks, Sheffield, met on Thursday, when the 
new scheme for the purchase of the Clydebank Shipbuilding and 
Engineering Company, Limited, and the increase of the nominal 
— of the company from £1,520,000 to £2,500,000, was 
submitted to them. 


THE town engineer of the Municipality of East London, 
Cape of Good Hope, informs us that he will shortly require about 
twenty miles of large pipes, but the material of which they are to 

made—steel, wrought or cast iron—is not yet settled. There 
are questions of transport, &c., to be considered, besides, of course, 
price. Inany case, the pipes will be about 14in. diameter, so that 
it will be a fairly large order. The pipes are for a new water 
scheme, which is to deliver a million and a quarter gallons per day 
from the Buffalo River. 


THE Government is said to have intimated to the 
secretary of the Association of Chambers of Commerce of the 
United Kingdom, that it is their intention, as an experiment, to 
appoint two or three commercial agents at foreign inland com- 
mercial centres of importance. The duty of these agents will be 
to watch and report upon the extent and progress of trade in 
special districts, and the opportunities of developing British in- 
terests. Suggestions are invited from the Chambers of Commerce 
as to the localities in which the proposed agencies can be esta- 
blished to the best advantage. 


A motor car accident is reported to have taken place 
at Newbridge Hollow, between Altrincham and Knutsford. From 
the accounts published in the daily papers, it appears that as the 
car was descending a steep slope at a high speed, about two 
miles from Altrincham, an explosion took place, and almost 
instantly the oil ignited and wrapped the car in a sheet of flame. 
The vehicle turned over, and if r. Barnes, the driver, who fell 
beneath it, received serious burns. The other occupants of the 
car were also injured. The accounts do not state whether the 
car was using heavy or light oil. The car was totally wrecked, 
and the remains were tossed into an adjoining field. 


THE construction of a large new dock basin at Ham- 
burg was commenced last year which is to cost about £1,030,000, 
and which will be leased to the Hamburg American Steamship 
Coiopany, whose numerous vessels have now some difficulty in 
finding sufficient accommodation. Hamburg now possesses a fioat- 
ing dry dock into which vessels of a maximum tonnage of 17,500 
can be received. This new dock has a length of 186 yards, a 
maximum breadth of twenty-eight yards, and can be used by 
vessels whose draught does not exceed 29ft. It is, moreover, so 
constructed and equipped that it can be easily floated to Cux- 
haven, so that if Germany were at war all the various existing 
types of ships of war which she possesses could, in case of emer- 
gency, make use of this dry dock at Cuxhaven instead of being 
obliged to proceed to Kiel or to Wilhelmshaven. 


Mr. Vice-Consut Woopuouse, at Nicolaiev, calls 
attention to the opening in that district for a cheap straw press, 
which he thinks ought to have a large sale. There are thousands 
of tons of straw, he says in his consular report, lying idle. What 
is required is a portable press that could at harvest time be placed 
near the thrashing machine, from which it could by fed by an 
extra hand and worked by the steam engine, by horse power, or 
hydraulically. It should be capable of compressing the straw, 
whilst slightly damp and viscid, into bricks of a consistency that 
has as yet to be determined, to ensure combustibility, and of a size 
that would be convenient for heating stoves, ranges, &c. The cost of 
producing such an article, providing the press be cheap, would be 
next to nothing, and a new industry would be created at once, as 
wood and coal cost the consumer from 18s. to 22s, a ton. 


In spite of the gradual disappearance of German sailing 
ships in the Baltic and North Sea trade, in which they used at one 
time to take a prominent part, it is thought by some competent 
persons in Hamburg that, if built according to best modern rules, 
sailing vessels ought to be able to compete even now with steamers 
employed in the sar; trade, as is proved, indeed, by Danish and 
Swedish sailing vessels. Some Hamburg and other German ship- 
owners have, says Mr. Consul-General Ward, accordingly formed 
an association for encouraging and promoting the construction of 
such sailing ships ; and in order to show what type of vessels they 
consider would be best adapted to the trade in question, the asso- 
ciation has ordered three model steel sailing schooners—two and 
three-masted—to be built, which are to possess, with a maximum 
of seaworthiness, the greatest possible speed, economical arrange- 
ments, comforiavle accommodation for the crew, and small 
draught of water. The latest experience gained in yachting is to 
be made use of in the construction of these vessels, 


Tue destroyer Akebono, recently completed by Messrs. 
Yarrow and Co., was on Saturday last taken a trial run from 
Greenwich to the Mouse Lightship and back, with a distinguished 
company on board. The Akebono, it will be remembered, is one 
of six sister vessels ordered by the Japanese Government from 
Messrs, Yarrow and Co. The first of these to be completed, the 
Ikadsuchi, we described at some length and illustrated from a re- 

roduction of a wr taken while she was going over 31 

nots on the Maplin mile. The Akebono is the third of the series 
of which it may be useful to recall the leading particulars, The 
length is 220ft. and the beam 20ft. 6in. They can carry 100 tons 
of coal, and have twin triple-expansion engines balanced on the 
Yarrow, Schlick, and Tweedy principle, each with cylinders 20}in., 
3liin., and two of 34in. diameter. On her official trial the Ake- 
bono attained a speed of 31°159 knots, but on Saturday last this 
high speed was not attempted, though she was put up to 28 knots, 
and did 27 knots against tide on the measured mile. The run was 
@ success in every way. 


Tue oil-fuel trials in the torpedo boat destroyer Surly 
have virtually been abandoned, it having now been demonstrated 
that unless special arrangements are made for consuming the 
smoke the adoption of oil as a fuel is impracticable. When the 
experiments commenced, about a year ago, great expectations 
were formed, as it was believed that the liquid fuel would be 
cleaner, cheaper, and so far automatic in its feed as to save a 
considerable amount of labour in the stokehold. Throughout the 
whole of the trials, however, the Surly only once went to sea, and 
then it was found that owing to the low evaporative qualities of 
the oil the speed and power were far inferior to what would have 
been produced by coal. But it was hoped that by improved 
appliances to so obviate the escape of heat that this difficulty 
would be overcome, while the absorbing problem was the question 
of smoke abatement; and to this no solution has been found. 
Had the authorities been resolved to create the maximum of smoke 
with the minimum of steam they could not have succeeded 
better ; but this was the exact opposite of what they were striving 
for. Nor was this one of those experiments that are foredoomed 
to failure, because the order was given that every mechanical 
contrivance was to be exhaustively tested until success was 
assured ; but from first to last there was no diminution in the 
density, the dirtiness, or the nauseous smell of the smoke, Our 
contemporary the Naval and Military Record finds comfort in the 
failure of liquid fuel, not merely because the adaptation of exist- 
ing machinery to the new conditions would be expensive and 
tedious, but because it would be necessary to maintain reserves of 
oil at all the coaling stations, thus involving risks that are anything 
but desirable, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD anv Co., Vienna, 
F. A. Brockxnaus, 7, Kumpfgasse, Vienna I. 
HINA.—KELLY AND Waxsu, Limirep, Shanghai and Hong Kong. 





ORANGE. —BOYVEAU AND CHEVILLET, Rue de la Banque, Paris. 
GERM ANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 


A. TWEITMEYER, Leipzic. 

F. A. Brockxnavs, Leipzie. 

INDIA.—A. J. ComBRIDGE AND Co., Esplanade-road, and Railway Book- 
stalls, Bombay. 

[TALY.—LoESCHER AND Co., 307, Corso, Rome. 

Bocca Ferxs, Turin. 

JAPAN.—KELLY anp WALsH, Limitep, Yokohama. 

Z. P. Maruyva anv Co., 14, Nihonbashi Tori & 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
R. A. THompson anv Co., 33, Loop-street, Capetown. 
J.C. Jura & Co., Capetown, Port Elizabeth, and Joh burg. 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by 


*,* All letters intended for insertion in Tus Eno: 
‘ions, should be accompanied by the name and address writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 

E. W. (Stalybridge).—You will find “‘ A B C of Differential Calculus,” by 
Wansborough, published by hnical Publishing Company, Man- 
chester, very good, but you would do well to study more algebra and 








AUSTRALIA.—GorDon AND GorcH, Queen - street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. Tuompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland, 
Craio, J. W., Napier. 
QANADA.—MontTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Supscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Kegtty anv Watsu, Limirep, Singapore. 
CEYLON.—WisayvartNna and Co. Colombo. 
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INQUIRIES. 


MACHINERY FOR MANUFACTURING FISH MANURE. 
Sir,—Can any of your readers give me any information as to the 
manufacture, both in this country and on the Continent, of machinery 
for the manufacture of fish manure ? 
London, June 19th. Ww. 





BLAST FOR SMITHS’ FIRES. 

Sir,—Will some of your readers kindly state the best and most modern 
method of providing the blast for 800 smiths’ fires? As a good pressure 
of blast is required, perhaps a blowing engine would be better than fans 
or Roots blowers. 


June 16th. Bona Five. 








DEATHS. 


On the 11th inst , at 15, Cavendish-road, Clapham Common, Tuomas 
Gizson, A.M.LC.E., late of 3, Victoria-street, Westminster, aged fifty- 
six years, 

On the 16th inst., after a short illness, Henry Vicnoues, M. Inst. C.E., 
third son of the late Charles Blacker Vignoles, President Inst. C.E., aged 
seventy-one, 
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ENGLISH AND AMERICAN WORKMEN. 


THRouGHOUT the past year much has been said in 
public and in private concerning the working engineers 
of the United States. It is, perhaps, worth a remark that 
boilermakers, smelters, and moulders have been passed 
over in silence; possibly there is not enough difference 
between their methods and those of similar artisans in 
this country to excite attention or evoke comment. No 
speakers on trade or competition have failed to mention 
the fitter, the turner, the machine-minder, or the erector, 
and they one and all tell the same story—the story which 
is told last week in our correspondence columns in the 
shape of a reply to a long letter by Mr. Barnes, which we 
published not long since. That story is that the Ame- 
rican workman earns his living in a very different way 
from that in vogue in this country. We shall, in 
an eurly impression, give some detailed information on 
this matter, which we have taken some trouble to 
obtain from sources whose accuracy is unim h- 
able. But meanwhile we may say that facts which 
were either not known, or whose importance was not 
realised until recently, are gradually doing their work, 
and forcing their way into the minds of even the 
staunchest union lealers in this country. For this we 
are largely indebted, n> doubt, to the great strike. That 
caused employers in this country to make inquiries in 
the United States, and obtain information which they 
did not before possess. Besides, American journals and 
magazines volunteered information— much of it very 
valuable—as to United States shop methods; while, with 
the desire to push trade here, American machine tool 
makers made startling assertions—not a few of which 
we found to be true—not only concerning tools, but 
the way in which they lend themselves to reducin 

labour. None of these things, however, reache 

our working-men. For them a telling object lesson 
was essential, and that has been supplied by the importa- 
tion of American locomotives to work the Midland Rail- 
way, & lesson followed up by a similar ordering of engines 
by other companies ; and lastly, by the multiplication of 
American machine tools in our ships. The action of the 
Midland Railway Company has, however, done more to 
open the eyes of the British artisan than miles of type 
or reams of sheets. We have only to read between the 
lines of Mr. Barnes’ letter to see that he has learnt a very 
important and even unpleasant lesson. It is beyond 
question that some action will have to be taken, some 
change of industrial policy started and carried out, or 
disaster will fall on the engineering trade of the country. 

We have stated above that a great deal is being said in 
public and in private concerning the present position. 
The last is represented, of course, by conversations taking 
place in the club, in the office, in the train. It is usually 
more outspoken and largely more accurate than most 
public utterances. It represents information and ex- 
pressions of opinion which do not reach the daily press. 
Indeed, much of it would be unintelligible alike to the 
writers and readers of newspapers. A somewhat ex- 


work will be done by machinery than has ever been done 
before, and this gives a reason which has not as yet been 
made known, and which is based on a fact that em- 
ployers are only beginning to recognise here and there. 


of the trade of this country must increase ; if it does not, 
it will rapidly fall off, for there is no standing still. 
Now there is not sufficient labour available in 
the country to permit of any considerable extension 
of producing power on present lines. S ing not long 
since to the managing partner of a very e firm in the 
Midlands, engine and general machinery builders, he 
said: “I sincerely hope I shall have no more orders for 
months. If I get them I must refuse them. I begin to 
understand as I never did before how small a country 
England is. There are not men enough to do the work 
that is waiting to be done.” If our readers will turn to 
the letters of any of our country correspondents, they will 
see from time to time that the books of the unions show 
only a most trifling percentage of men “on benefit.” 
For a considerable time past it has been next to impos- 
sible to obtain good fitters and erectors and machine- 
minders. The chronic scarcity of moulders has been 
intensified. There is in this country an enormous capital 
seeking investment. How is it, why is it, that some of 
this does not find its way into the construction of engi- 
neering shops? Take, again, locomotives: all the works 
in the kingdom are running day and night, and will run 
day and night for months, and it may be for years. 
Why is it that no enterprising capitalist starts a loco- 
motive-building works? Very largely the answer to 
these questions is that materials cannot be obtained from 
which to build the new works; nor can men be got to 
work the tools if they were there. It is beyond question 
that Great Britain is just now working up to the utmost 
limit of her capacity as far as everything connected with 
steel or other metals is concerned. There is good reason 
to believe that in the near future there will be no slacking 
back, and thatif Great Britain cannot supply the demand, 
other nations, and notably the United States, will. 

The solution of the difficulty obviously lies in augment- 
ing our production. We must build three locomotives 
where we now build two, and so on; but this can only be 
done by augmenting the productive power of the work- 
men. We cannot put on three men where there are now 
two; machinery must come to our aid. It was stated 
during the recent Conference that machine-riveting plant 
as used in Newport News, in the United States, will save 
50 per cent. in labour. This means that one man will do 
the work done by two men now. Experimental plant of 
the kind is now on its way, we understand, to the Clyde. 
If it answers expectations the Union will be asked to say 
what action it proposes to take. We shall not be sur- 
prised if the men refuse to have it. Such a policy will, 
of course, in the long run be suicidal; and, in any case, 
the machinery will take its place in our shipyards on its 
merits, just as all other machinery—such as the power 
loom and the boot-making machines—come to stay. But 
the question which presents itself as most pressing at 
this moment is not the future of any machine, or system 
of construction, but—why should the working engineer 
in the United States be so different from the working 
engineer in this country? The curious thing is that the 
English and Scotch element is very strong in United 
States shops. It is a very great mistake to assume that 
American labour-saving machines are the invention of 
American brains only. English head workmen are com- 
mon in American shops, and they will do there with the 
greatest cheerfulness that which they would not do in 
this country at all. There must not only be a reason for 
all this, but a reasom that can be ascertained. Our 
readers may take our word for it, that it is a matter of 
clearly increasing importance to ascertain why it is that 
a workman in the United States will do almost twice as 
much as he will do in this country. Nobody thinks of 
putting this question. The English workman will tell 
you that it is because the American is “hustled” by 
nigger-driving foremen. That, our readers may take our 
word for it, is not the case. The American works cheer- 
fully. Is it the climate? Is it the food? Is it the 
social habits and life of the people? The sooner English 
employers address themselves to finding an answer, and, 
if possible, introducing the changes which are necessary 
to augment the turnout of the English workman until it 
equals that of the American artisan, the better. In that 
way, and in that only, can salvation be found. 


BRITISH SHIPPING AND THE “ RINGS.” 


Tue past week has seen the publication of the official 
statement for last year of the navigation and shipping of 
the United Kingdom, and anyone fond of figures may 
obtain 400 folio pages of them from the Queen’s printers 
for the sum of 3s.3d. The broad totals which have been 
public property for some little time past were subject to 
revision ; here we have the final aggregates, together with 
a mass of fresh statistics dealing with the shipping trade 
of the various ports of the three kingdoms, and with 
numerous other points which do not call for particular 
enumeration at our hands, though they are useful to those 
who specialise on this matter. For us they are interest- 
ing for their bearing upon our maritime supremacy 
generally, and for the evidence they afford of our position 
in the inward and outward trade of our own country in 
particular. 

It is a truism that Great Britain is the world’s car- 
rier, besides being the world’s principal market. But 
while we contrive to hold, if not to improve: upon, our 
position as an easy first among the ocean carrying 
nations, it is to be feared that our advantage is not in- 
variably exerted for the furtherance of our own e. 
We can understand, and we hope appreciate, the difficul- 
ties in the way of the English shipowner desirous of main- 
taining his lead in the face of concerted action on the 
part of an ever-increasing number of rivals, who, if small 
now, are not lacking in energy and vitality. Nor should 
we take exception to combinations for the prevention of 
ruinous competition, internecine and foreign, provided the 
measures adopted do not involve serious hardships to the 
much harassed English manufacturer and trader. But 
such gross abuses of power as some of those which have 











It may be summed up in avery few words. The volume 





been laid at the door of the English shipping rings call for 
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protest, and we should be glad to see public opinion 
roused to a full realisation of the facts. A deputation, 
which was about as representative and authoritative as a 
deputation could possibly be, of the English chambers of 
commerce and the English iron and steel trades, waited 
upon Mr. Ritchie the other day, in order to point out the 
menace implied to our various manufacturing industries by 
the differential rates of the shipping rings, or the con- 
ference lines, or whatever else they may pleased to 
call themselves; and to ask for the appointment of a Royal 
Commission to take evidence on the matter, and suggest 
remedies for the consideration—by preference—of the 
Legislature. Generally speaking, we have little respect 
for a Royal Commission, which, if it is not merely 
appointed for the confusion of a plain issue, is too often 
made to serve the purpose of a cemetery for the burial 
alive of questions obnoxious to the administration. If, 
therefore, some other means could be devised, we should 
prefer not to have the Royal Commission, which pro- 
cess is too slow and uncertain in its movements to 
command the respect of men anxious for the prompt 
redress of a serious grievance. But at least a Commission 
would draw out full details, and would enable the 
public at large to obtain a fair notion of all the bearings 
of the case, pro and con.; and that, we take it, would be 
the first step in a demand that could not be resisted for 
aremedy. Information as to the methods of the “rings” 
has been made public from time to time; but we ma 

refer to one or two concrete instances to point the mana 
American iron and steel have in the last few years made 
great headway in Japan, China, and other markets of the 
East. On their merits they possess absolutely no advan- 


front, they will compel the shipowners to adopt a less 
dictatorial tone towards them, and to remove the more 
glaring inequalities which now tell to the disadvantage 
of the English trader. The owner possesses an initial 
advantage in that he lends himself more readily to com- 
bination, his forces being easily concentrated. But the 
difficulties in the way of the shipper are not insuperable, 
and if the interests represented in the deputation which 
waited upon Mr. Ritehie were to unite, we should soon 
see a modified attitude on the part of the shipowners. 
The Government might do something, however, as was 
suggested, by refusing to give mail contracts to any com- 
pany favouring foreign atthe expense of English shippers. 
This would not be a very drastic remedy, but the mail- 
carrying lines are in the rings, and through them the 
more purely cargo boats would be affected; and with 
strong action on the part of the shippers themselves there 
could not fail to be some improvement. 


FIELD ARTILLERY AT SANTIAGO, 


WE have received a pamphlet written by Captain Park- 
hurst, U.S. Artillery, on the part played by the field 
artillery in the operation in the attack of Santiago. It 
appears that this branch of the service got little oredit 
for their work in the campaign, which was the more felt 
seeing that all others were praised warmly. The object 
of this pamphlet is to explain under what great disadvan- 
tages the artillery laboured, and what it did under 
such conditions. It would be diflicult to refuse sympathy 
with the writer. It is easy to understand that field 
batteries made up of raw men and horses a 





tage over English commodities of similar cl the 
consensus of Asiatic opinion is that they are intrinsically 
inferior. It would therefore appear, at the first blush, as 
the ports of shipment are on the Atlantic 3000 miles away 
from Glasgow, Liverpool, and London, that English manu- 
facturers would be able to undersell American merchants, 
if only by virtue of lower freights. But,asa fact, American 
—_ are brought to this country and transhipped to their 

estination, at which they are delivered at a lower through 
charge than is imposed upon English goods, which are 
first put on board ship atan English port. What is more, 
the lines which carry American goods through are the 
English lines which carry the English goods. The point 
is alluded to in the last report from our Legation at 
Tokyo, and the writer of that report attributes the pro- 
gress of American iron and steel manufactures in the 
Japanese market to this, almost exclusively. The same 
differential treatment is applied in favour of continental 
shippers. More than one of the English firms have 
regular sailings from continental ports ; and because there 
is direct competition there, freights are lower. The con- 
sequence is that it comes cheaper to the English shipper 
to send his goods to Amsterdam, and ship them at that 
port on board a steamer which has been taking in cargo 
at the English ports named, and goes to the Dutch city to 
fillup. Inan equally marked degree, this practice charac- 
terises the dealings of the South African conference 
steamers. The agreements which these lines have with their 
German rivals are one-sided and iniquitous, and what with 
this and the State aid afforded by means of the railways, a 
German manufacturer far in the interior can land his 
productions at the Cape at considerably less cost than 
goods put on board in the United Kingdom. It would 
be possible to multiply instances, but those we have 
adduced will furnish a sufficiently clear idea of the aid 
given by the English shipowner to the alien at the 
expense of his own countrymen. This scandal is, in 
fact, one of the most serious obstacles which could be 
named to British foreign trade. 

Unfortunately, it is not likely that the Government 
will do anything on its own initiative to remove the 
evil. The President of the Board of Trade was all 
sympathy for the deputation which waited upon him, 
but his utterances must have had a chilling effect 
upon it, mone the less. As we have said, a Com- 
mission, if it would do no more, would at least give 
full publicity to the subject of differential duties. But 
we should not expect the decision of such a body to be 
fruitful, for, in common fairness, the shipowners would 
have to be accorded a representation, and would 
unquestionably issue a minority report that would be 
enough to make the Government drop the whole matter 
before it should be brought to the stage of a drafted 
Bill. Besides, we should be sorry to undertake the task 
of forming a measure which should do justice to the 
one side without doing injustice to the other. Combina- 
tion is permissible, and in given circumstances commend- 
able. Practices of the sort that have roused the indigna- 
tion of the trading community, and have assuredly sent 
business to more than one of our rivals, are absolutely 
indefensible ; but if we are going to legislate so as to 
obviate abuses our enactments must be exceedingly 
comprehensive, and it is quite possible that the harm we 
do by the restraint of enterprise may in the end be 
greater than the harm worked by the shipping rings. If 
you take away from the shipowners their legal right to 
combine for their mutual interest you must deprive 
others of the same privilege, and as the thing obtains 
to a large or a small extent in nearly every branch of 
industrial activity throughout the country, it will beobvious 
that the “order” is one incapable of a satisfactory 
solution. Mr. Ritchie did not look with any favour 
on the suggestion of a Commission. He probably re- 
cognised that it would offend the shipping community 
without securing redress for the grievances which un- 
doubtedly exist. His suggestion was that the shippers 
should meet the combination of the shipowners by a 
combination of theirown. It may be remembered that 
this was done in the early days of the Manchester Canal, 
in the matter of the Bombay piece goods contract, when 
the shipowners were forced to go up to Manchester. In 
that case there were exceptional conditions in operation, 
and the Bombay men no doubt had much to do with the 
outcome. But, making every allowance, that example 
proves that, if only the shippers will show a determined 





purchased and out of condition, embodied in a force wit 
the most impromptu organisation to do duty for supply 
and transport, would be in hard case in a country wit 
terrible roads, if roads they could be called. The picture 
is vividly drawn; such a touch as mounted men of all 
corps besetting the battery farrier to have their horses 
shod, is an item that suggests a condition of things easily 
grasped by those who have seen service. We may say at 
once that, so far as we can judge, the author makes out 
a good case for the battery officers and men. Badly 
organised, badly supplied, and badly directed, they seem 
to have laboured loyally to do what they could; and if 
this pamphlet is at all trustworthy in its facts, we are 
inclined to think that the artillery did actually succeed 
not only in labouring to do some good work, but also in 
effecting good if not very striking results. Moreover, 
there seems evidence that what effect was produced was 
claimed by cthers. Beyond this we cannot go. The 
writer perhaps may not appear to go much further him- 
self, but he certainly does attempt to defend those higher 
in authority than the battery officers, and there we 
entirely disagree with him. We think that the authorities, 
who sent the batteries as they were equipped into action, 
cannot possibly escape just censure. We are willing to 
allow that political reasons might compel them to be 
short in horses and men, and, indeed, in supplies gener- 
ally ; but when the author endeavours to defend the 
retention of smoke giving black powder for artillery, he 
puts himself in the wrong so completely that he weakens 
what he says on other matters. We all know that 
smokeless powder has evils besetting it, even beyond 
those of most new improvements ; but the advantages it 
offers more than compensate for such evils. Without 
going into these here, we would remind our readers that 
in 1890 we gave accounts of German trials at Magde- 
burg. Smokeless powder was used there almost with- 
out exception, and we cannot believe that German field 
guns would then have used anything else in such an 
expedition as that of Santiago. If the United States 
artillery authorities chose to sit still and use black powder 
eight years later, they had only themselves to thank for 
the consequences. Their dilatory action in this had been 
a notorious fact in the artillery world, and the more so, 
seeing that they were actually taking the lead in some 
artillery matters, such as armour and a 
rojectiles. (an the writer name one other civili 

i ee army that is thus behindhand? During 
the campaign it appears that the infantry carried positions 
without the support that ought to have been afforded by 
guns. In such a case, whether the fault lay with the 
generals or the battery officers, depends primarily on 
whether the guns were sent there, and whether it was 
possible to send them. The force of guns, indeed, 
was miserably inadequate, so that their absence may not 
necessarily imply a fault in either general or subordinate 
officers, for there may have been none available. We 
cannot, however, think that the artillery was well 
wielded. It is miserable reading to find a single four- 
gun battery showing its exact position by smoke con- 
tending inst a heavy fire from batteries of unknown 
strength fring smokeless powder from positions which 
could not be located. 

So far as their opportunity went, the artillery seem to 
have felt their way to the correct range in a business-like 
way, and the fire seems to have told, though but few rounds 
were delivered on the occasions dealt with, before the 
infantry attacks interfered with it. What the guns did 
was apparently underrated by the other arms, and not 
unnaturally, seeing that there was a want of confidence 
inthem. This is apparent in the wide margin that the 
infantry seemed to demand in the cessation of fire for 
their advance. This all means rawness. At St. Sebas- 
tian, in the Peninsular war, British infantry drew a 
little back, while the artillery fired shrapnel, and cleared 
the breach just over their heads. What the British could 
do with smooth bores in 1813, America could surely do 
with rifle guns in 1898 ; but there was a want of confi- 
dence apparently. In one case it appears black powder 
stood a battery in good stead, engaging in the open when 
the infantry with it were lying down, for it covered them 
to some extent ; but even here it reads as if the battery 
was being badly used. Later on we find guns got into 
position in pits and found themselves under a heavy 
musketry fire, with no infantry to protect them. If these 





are facts, which are brought out in reply to rather hard 





treatment measured out to the artillery by senior officers, 
we think that the latter would be wise to discontinye 
such treatment, for the es of the class infor 
mation brought out is of a most damaging nature, 
So far as can be gleaned, the troops themselves of all 
arms, and among these especially those concerned in 
the field artillery, made the best of very rough uphill 
work ; but allowing for great difficulties, the handling of 
troops seems to have been very faulty, though energetic 
As to the preparation and supply, apparently the leas 
said the better. j 
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THE FIGHT FOR THE DERWENT WATERS, 


In previous issues wo have dosoribed the original Bills of 
Leicester, Derby, and Sheffield, for appropriating the water. 
shed of the Derwent, in Derbyshire, Nottingham, in ada. 
was represented before the Parliamentary Committe 
appointer to hear the claims of the other three places 
Various interests, notably of the counties, were considered by 
the Committee in dealing with the Bills. On the 6th inst 
it was reported to Sir John Brunner's Select Committee that 
after an adjournment of ay three weeks an agreement had 
been come to with a view to the division of the waters of the 
Derwent Valley, and the text of the agreement was submitted, 
It forms what is practically an entirely new Bill. The 
main features of the agreement arrived at are summed up 
under eleven heads, They include a scheme for construction 
of the necessary reservoirs and works to obtain the first 
instalment of not less than twelve million gallons, That 
scheme was to be referred to two engineers from Derby, 
two from Leicester, two from Sheffield, and one from 
Nottingham, with an assessor to sit with them and settle 
any differences which may arise. The engineers were to 
report not later than May 20th, so as to avoid any risk 
of failing to obtain a Bill in the present session of Parliament, 
The basis of arrangement as to the division of the waters js 
to be as follows:--Derby Town, 21°22 per cent.; Derby 
County, 15°15 per cent.; Leicester, 30°30 per cent. ; Not. 
tingham, 12°12 per cent. ; Sheffield, 21°21 per cent. The 
question of payment for the construction of the works has 
been settled on the basis of Derby and Sheffield each paying 
7-28ths, Leicester 10-28ths, and Nottingham 4-28ths. The 
works are to be constructed under the supervision of a Joint 
Board, to which Sheftield and Derby will send three members, 
Leicester four members, Nottingham two members, and 
Derby County one member. Right of appeal to a standing 
arbitrator is given to the se gp of each of the four 
towns. Tho important point of compensation water is 
arranged to be one-third of the collectable rainfall, to be 
ascertained in the usual manner after observations extending 
over six years, Another important point is that such part- 
ners a8 have more water than they want must offer the sur. 
plus, in preference, to the others, before offering it to outside 
yarties, except only to authorities in the counties of Derby, 
Nottingham. and Leicester, for use within the said counties 
respectively, and by Sheffield to that part of Yorkshire 
south of Barnsley for use within such area, With regard to 
the apportionment of cost, works, which are for the use of 
only some one or more of the partners, are to be constructed 
solely at the cost of these partners. An example will sutlice. 
The Sheffield tunnel, which will bring the city’s share of 
the water to an existing reservoir at Strines, will be con- 
structed solely at the cost of Sheffield. For the conduit 
below Bamford, which is for the benefit of Derby, Leicester, 
Nottingham, and Derby County, Sheffield will only be 
liable to its proportion, that is, one-fourth. There is a 
distinct agreement that an effort should be made to include 
Edale in the present scheme. That fine watershed was in 
one of the original proposals, and it ought to form part of the 
present arrangement, which is to be embodied in one Parlia- 
mentary application to be promoted in the present session 
There is general satisfaction expressed in the different clistricts 
at an amicable agreement having been arrived at. 


THE GOVERNMENT TELEPHONE BILL. 


Tue Government Telephone Bill, to which we have before 
referred, came before the House on Tuesday night last for 
second reading, the debate on the subject lasting till Wednes 
day night, when it was read a second time, and Mr. Balfour 
moved that, in view of the opposition it was receiving, it 
would be best to refer the Bill to the Grand Committee on 
Trade as a means of ensuring the passing of the measure this 
session. Whether or not this proposal will expedite matters 
remains to be seen, but, at all events, the members of the 
Government are satisfied that the course they are pursuing 
will be the quickest in the end There seems to be every 
desire on behalf of the Government to pass this Bill, while at 
the same time paying attention to every criticism; and 
though, as we have already had occasion to remark, the Bill 
by no means embodies every condition which we consicet 
necessary for the really efficient working of a telephone 
service such as should be enjoyed in this country, yet it does 
to some extent provide for competition, and so far it has out 
good will. The telephone, when rightly used, can be of 
immense service to the community at large. Properly 
worked and controlled, a telephone service can be made most 
efficient, and we are looking forward to the time when such 
a service may exist in the United Kingdom. We feel certain 
that the general spirit of advance, so widespread as it at 
present is, will not long suffer the telephones to remain i 
their present condition. 


DEVELOPMENT OF THE SOUTH YORKSHIRE COALFIELD. 


Ir is many years since evidences were so rife as to the 
prosperity in colliery undertaking in the South Yorkshire 
coalfield. The unusually active state of the coke trade, and 
the high prices which all kinds of coking fuel are realising. 
is causing marked attention to be paid to the development 
of the coalfield, especially the working of the thin seams, 
which can now be ae | at a profit. Inquiries from com- 
pany promoters and capitalists as to the coal measures still 
unleased, or the thin seams which were abandoned owing & 
the low prices of coal, are numerous; and there are not wanting 
indications that several important departures are about 
be made. A new and somewhat powerful limited company 
has been formed to take over the Rylands Main Colliery, 
near Barnsley, which has been closed some time, and arrange 
ments are in progress for sinking to the Silkstone coal. At 
Silkstone Common a new company is busy opening out 3 
disused colliery which has been closed since 186%. The 
Winn Moor seam of coal was leased in 1855, and sunk to the 
colliery, had only a precarious existence, and was clos 

after some thirty or forty acres of the coal had been ge! 
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The aren consists of several hundred acres of Winn Moor 
n, which is a capital coking ooal, The colliery is 
pe ‘the Great Central line from Penistone to Barnsley, 
ee within & short distance of some oighty coke 
po which are now in full work. It is proposed to open 
out the seam as quickly as possible, and employ some 200 to 
900 hands. Notwithstanding the serious disaster caused by 
the bursting of the metal tubbing at the new yi cg 
Colliery, near Barnsley, marked progress is being made, 
About 300 tons of coal is reached ep and before the end of 
‘ year it is believed the output wil reach 1000 tons daily. 
An important step in connection with the development of 
the colliery, Which will rank as one of the largest in South 
Yorkshire, has just been taken by the directors of the Dearne 
Valley Railway, viz, the letting of the contract for the north 
section of the line from Houghton Main Colliery to Felkirk. 
The line, which branches from the Hull and Barnsley Rail 
way near Felkirk, and terminates at Worth, will, it is under- 
stood, be pushed forward. The Worth seotion will take in 
New (rimesthorpe and Houghton Main, and will have the 
effect of. placing both collieries in direct communication 
with the Hull and Barnsley Railway, and enable them to 
compete with the Denaby and Cadeby Colliery Company, 
which own a direct line to the Hull and Barnsley Railway, 
it is understood that the leases connected with the new coal- 
field at Frickley, near Doncaster, have been completed, and 
the lessors, the New Grimesthorpe Colliery Company, will 
shortly take steps to sink to the coal they have acquired. 
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The Ripley Road Map, and the Brighton Road Map, By H.R. G. 
Inglis, With measurements and descriptive letterpress, and a 
large scale contour plan of the road, Strip Maps No, 3. London : 
Gall and Inglis. Price 1s,—This is No, 3 of the “Strip” maps, 
The scale is fin, to the mile, the map about 2ft. long by din. 
wide, On one side of the paper is mapped the Ripley road, and 
on the other the Brighton road, Contours of the and useful 
notes and observations are included, The covers open both ways, 
and the map is folded in such a way that any Gin, section of it can 
be examined at a time without unfolding the rest of it. We note 
an error in marking Streatham-hill Station L. C. and D, No 
L. (, and D, trains run to the Streatham Stations, 


The Southampton and New Forest Road Map; A Map of the 
Road from London to Southampton and Bowrnemouth, de, Com 
piled by Harry R. G, Inglis, With description, measurements, 
objects of interest, &o., and a | -scale contour plan of the 
road, London: Gall and Inglis, Price 1s,—A useful cycling map, 
showing the road from London to Wareham and Corfe Castle, 
through Guildford, Farnham, Alresford, Winchester, Southamp- 
ton, and the New Forest, A 1 -scale contour of the whole 
route is given, while the map itself, which folds up so as to easily 
go in the pocket, has a scale of jin. to the mile, 

The Bath Road Map; A Map of the Road from London to 
Bath and Bristol, Compiled by Harry R. Gi, Inglis, With de- 
scription, measurements, objects of interest, &c., and a large-scale 
contour plan of the road, London: Gall and Inglis. Price 1s, 
The best routes for reaching Bath and Bristol are clearly shown, 
and the miles are marked on the map. On a large-scale contour 
map of the whole distance there are given the gradients and places 
where bad hills come, The map has evidently been prepared 
with great skill, and all places of note are marked for several 
miles on each side of the main road. 

Metal-plate Work: Its Patterns and their Geometry, By C, T. 
Mills, M.I. Mech. E. Third edition, considerably enlarged, 
London: E, and F. N. Spon, Limited, 1899. Price 9s,—One 
might be readily led astray by the title of this book, Had it 
been called the ‘‘Geometry of Metal Plate Work " it would have 
been far more accurately named, for with the exception of quite 
a minor portion of its contents, it is merely a series of systema- 
tised drawing lessons, There is very little in it about the actual 
craft of working in metal, d 

Tables and Data for the wre of Students in Engineering Labora- 
tovies: Also for Class and Home Werk Kvrercises. By W. W. F. 
Pallen, Manchester: The Scientific Publishing Company. 1899, 
Price 4s. net.—This is a collection of table and formu'w not very 
different from others published before. The feature of most 
value in it is the table of properties of saturated steam which 
have been taken up to 300 Ib. by increments of one pound, an ex- 
tension which, in view of the higher pressures in use now-a-days, 
should prove useful, 

Vear-hook of the Scientific and Learned Societies of Great Britain 
and Ireland: Comprising Lists of the Papers read during 1898 
before Societies enguged in fourteen Departments of Research, with 
the Names of their Authors, Compiled from official sources, Six- 
teenth annual issue. London: Chas, Ciriffin and Co,, Limited. 
1899. Price 78, 6d.—A most valuable book of reference, which 
could be made ten times more valuable by the addition of a 
general index of the numerous papers read before the societies it 
names, 

The Builders’ Where is it? London: G. M. Callender and Co. 
Price 1s,—A useful direc in three parts, The first, an alpha- 
betical list of builders’ prey a the second, a list of speciali- 
ties classified ; and the third a list of names and addresses, with 
~ioaed numbers, to be read in conjunction with Parts 1. and 


BOOKS RECEIVED. 


Cruden Bay, and the Land of the Crookit Meg.” Aberdeen : The 
Great North of Scotland Rai way. 


The Management of Small Engineering Workshops, By Arthur 
B.sen Wh.Sen 





H. Barker, B.A., Manchester. The Technical 
Pablishing Company, Limited, 1899, Price 7s, 6d. net. 

The Merchant's Handbook of Money, Weights, and Measures, 
with their British Equivalents, By W. A. Browne, M.A., LL.D. 
Fifth edition, London: Edward Stanford, 1899. 

_The Institution of Junior Engineers: Record of Transactions. 
Volume viii. Seventeenth Session, 1897-98, Edited by Walter T. 
Vann, Secretary. London: Published by the Institution, 47, 
Fentiman-road, 8.W. Price, 10s. 6d. 

x“ The Elements of Euclid ; for the use of Schools and Colleges. With 
Neen an Appendix, and Exercises. By J, Todhunter, D.Sc. F.R.S. 
pa edition, revised and enlarged. By S, L. Loney, M.A. 

#ndon : Macmillan and Co., Limited. 1899. Price 4s, 6d. 

4 Kraminations in Sanitary Science. Questions, with Suggestive 
dl newers. (Juestions Set at the Examinations of the Sanitary Institute, 

n Sarveyors Institution, the Incorporated Association of Municipal 
re County Engineers, dc.; with numerous Conditions and Sugges- 
+a Answers, By Ernest R. Matthews. London: The St. Bride's 

ress, Limited. ' Price 6d. net. 

- ov Student's Guide to the Practice of Measuring and Valuing 
Wi x. ers’ Works, Originally edited by Edward Dobson, architect. 
pe pr he es pm on Mensuration and Construction, and a chapter 

. ‘apidations, repels, and contracts. By E. Wyndham Tain, 

-4., Architect, Seventh edition, vovtend. With eight ghia, 

and fon, 


an sixty-three woodcuts, London: Crosby Lockw: 
» Price 7s, 6d, 





DOCKYARD NOTES, 


Le Yacht this week devotes its leading article to a criticism 
of an article in Taw Enotneen of June 0th, upon the Jeanne 
a’Aro, The writer of this criticism is the well-known French 
naval author, M. V. Guillox, His reply to our expression of 
opinion upon the vessel is therefore worthy of some attention, 
and in one or two cases has considerable interest. The 
principal points of disagreement are as follows : 


Tue ENGINneer. Le Yacht's answer, 

The Jeanne d’Arc is of Not at all. The English 
about the same tonnage as are leas clever at designing 
the Diadem-—the ship she ships. No one can deny that 
was designed to compete with the Jeanne d'Aro is a chef 

but exceeds herin speed, in d’wuvre. The English are all 
armament, and is heavily “hypnotised” by the nu- 
belted in addition, Hrgo, we merical superiority of their 
argued — coal supply being fleet, and see defects in foreign 
aboutequal—theJeanned'Arc vessels for that reason, The 
must possess some compen- boilers of the Jeanne d'Arc 
sating disadvantage, probably are made very light, ditto 
a heavy one. machinery. hese difficul- 

ties are easily surmounted in 
France, because of French 
engineering superiority, Be- 
sides, everyone knows that 
the Powerful burns a fright- 
ful quantity of coal. 


The protection underneath The Jeanne d’Arc is in- 
the SSin. guns is less than finitely better than any ship 
that of the Powerfuls and of the Powerful type. San- 
Diadems, tiago damned this type. 


The Jeanne d'Arc being in The Jeanne d'Are is cer- 
no way superior to the Power- tainly superior to the Cressy 
fuls, is consequently decidedly from the fighting standpoint. 
inferior to the Cressy and Her armour isindeed inferior, 
Drake class,armoured Power- but it is better distributed. 
fuls, her armament being Her armour, it is true, is only 
weaker and her protection half as thick, but there is 
much less, she is vulnerable more of it; the only advan- 
to Gin. shot, and possibly tage the Cressy has is that 
shell, while the Cressy armour the bases of her casemates 
is invulnerable, are protected. This, how- 

ever, is compensated for by 
the higher speed and coal en- 
durance of the Jeanne d'Are. 
The Drake may be better, 
but her slight superiority has 
been dearly paid for —3000 
tons extra displacement, 


After considering all this we fancy that our article on the 
Jeanne d’Are hit the right nail on the head. Nothing that 
we urged — the ship is contradicted on any logical 
grounds, and we really fancy that M. Guillox would hive 
done better had he restricted himself to his first theory— 
that we are hypnotised ! 





A correspondent, who is convinced that the submarine 
boat must have a future, sends us the startling query :- 
“Suppose the difficulty of finding the quarry is avoided by 
having the boat towed under the enemy?" He does not say 
who is to do the towing, but presumably a battleship is 
intended. We do not see the slightest chance of a boat 
being utilised in this way ; the battleship would need all her 
energies looking after herself, and if bothering about the 
boat, probably get rammed at the critical moment. There 
is the question, too, as to what would happen inside an 
unstable submarine towed at a rate of 15 knots! Apart 
from this, the boat would find it hard to cast loose at the 
right moment ; and by the time she had got control of her- 
self the opportunity would be gone. We can see no case in 
which a towed boat would have advantages over the Harvey 
torpedo,.and that, after its failure under the most favourable 
conditions in the Turco-Russian War, has been discarded by 
all nations. The question of a submarine towed by a 
destroyer does not, of course, admit of discussion. A 
destroyer that could live to do that would have been herself 
able to torpedo the ship with certainty long before. 





Tur old ironclad Turenne has been struck out of the 
French Navy List; and the Foudre—torpedo depét ship— 
has been converted into a sea-going training ship. The 
destroyer Hallebarde has just been launched. She is a 
sister to the Durandal, which has already been described in 
this column. 





Tur Japanese battleship building by Messrs. Vickers will 
be christened Mikisa. Another armoured cruiser of the 
Asama type is in hand at Elswick, and will be named the 
Iwate—Eéwirtée. Japan is doing very wisely in concentrat- 
ing her efforts upon a homogeneous fleet. The Shikishima 
stands for her standard first-class battleship, the Asama for 
the standard second-class vessel. These ships are fully able 
‘to lie in the line,” and in them the chaos of past multitude 
of type is passing away. The future seems to point to four 
classes of —_— or at the most five, instead of several dozen: 
—(1) Battleships, very powerful; (2) second-class vessels, 
very swift, and suitable for all purposes; (3) second-class 
cruisers, for commerce duties; (4) third-class cruisers, for 
scouting, &c.; (5) destroyers. Each nation may and will 
build with an eye to its own needs, but the first-class cruiser 
and the all-round second-rate battleship seem doomed to 
extinction. Another ten years may very possibly see a return 
to something akin to the “finality” that obtained in the 
time of Nelson, 





Last week, in describing the torpedo booms of the Mars as 
being slung in a peculiar way, we were more or lees in error. 
The arrangement was merely temporary, and the mistake 
was due to the amount of precision with which they 
had been slung. The ship had only recently come out 
of dock, where torpedo booms are always unshipped, and 
usually slung up “all anyhow.” The Mars carries her nets 
upon a platform on the main deck level, but the booms are 
fixed just in the usual way, and not upon a movable system 
that it was some while ago suggested should be adopted. 





In connection with torpedo-net defence we heard the 
other day that Mr. R. B. Marston, a member of a firm of 
naval publishers, had been experimenting with models of a 
system he had invented, whereby the nets can be got in or 





out almost instantaneously, The job of getting out rete 
used to take any time up to twenty-four or even forty-eight 
hours, now-a-days it is an hour or two's very hard work at 
the quickest. The advantages of a system by which nets could 
be got out as quickly as, say, boats would be incontestible. 
The difficulties ahead, however, are two. In the first place, 
to get what will answer in a model to work with various 
—_ of actual ships presents a problem needing much 
thought; « second and equally serious difficulty is to 
get the Admiralty to carry out experiments necessarily 
more or less costly, 


TH £75,000 electric gun still persistently appears in the 
newspapers, and a service mange yg | is inclined to attach 
some credence to the rumour, when obvious ornamentations 
are subtracted, It may be that a germ of truth exists; if 
ao, it will probably turn out to have some connection with 
or likeness to the new method of controlling quick-fire 
against torpedo boat attack, which was experimented with 
in the destroyer Earnest, and mentioned in these columns 
some months ago. 





Tue paragraph makers are busy just now with a new 
system of armouring evolved in Italy. The new plan, they 
tell us, is to be ap ‘hed to the Lepanto, which will thus be 
converted from a est-class protected cruiser into a rather 
powerful battleship, With the present meagre information 
we do not feel inclined to attach much importance to the 
rumour ; it seems too nearly connected with a recent propo- 
sition that in case of war armour should be temporarily 
attached to merchant steamers. An earlier suggestion of 
submitting our Admiral class to some such permanent treat- 
ment never came to any head. The Austro-Hungarian 
Teggethoff is, we believe, the only instance of a tinkered 
battleship giving satisfaction. The tinkered Italian Dandolo 
has given very little, and judging by the second and even 
third editions of transformation with French ships, it has 
not been eminently satisfactory to our rivals. To really 
modernise an old ship, moreover, is likely to cost nearly as 
much as the building of a new one of quite equal power 
would do, 








HENRY VIGNOLES. 


Tur death is announced of Mr, Henry Vignoles in London 
on the 16th inst. In early life he was associated with 
his late father, Mr. Charles B. Vignoles, in the introduc- 
tion of railways into Ireland. Mr. Vignoles was a very old 
member of the Institution of Civil Engineers, having been 
elected in the year 1864. Having obtained his first experi- 
ence under his elder brother, he worked under his father cn 
surveys for the Waterford and Limerick and other railways, 
and also visited Russia, Poland, and Spain, in which latter 
country he for some time occupied the position of chief 
resident engineer of the Bilbao and Tudela Railway. He waa 
also the chief engincer of the first railway constructed in the 
Isle of Man. Mr. Vignoles is perhaps best know in connec- 
tion with the Vignoles section rail. 








THE IRON AND STEEL INSTITUTE. 





Tue following programme of the Manchester meeting has just 
been issued :— 

‘The autumn meeting of the Iron and Steel Institute will be held 
at Manchester on Tuesday, Wednesday, Thursday, and Friday, 
August 15th, 16th, 17th, and 18th next. The moetings on August 
15th and 16th will be held in the Town Hall. The programme 
will embrace visits on August 15th to the Lancashire and Yorkshire 
Railway a ’s locomotive works and steel foundry at Hor- 
wich, or to the Simon-Carvés coke ovens at the Barrow Steel 
Company’s collieries and at the Wharncliffe Silkstone collieries, 
near Barnsley, On August 16th there will be a trip on the Man- 
chester Ship Canal ; and on August 17th visits will be made to the 
very extensive machine and ironworks of Messrs, Platt Brothers, 
Limited, Oldham, and to the Cotton Mill of the Pine Company, 
Limited, Oldham, or to the extensive boiler works of Messrs. 
Galloways, Limited, at Ardwick, and to the cotton mills and 
weaving sheds of Messrs, R. Haworth and Sons, Ordsall, Salford. 

On Tuesday evening, August 15th, the Right Hon. the Lord 
Mayor and the Lady Mayoress of Manchester wil] extend their 
ee to the members of the Institute and the ladies accom- 
panying em, by inviting them to a ee rey in the Town Hall, 

n Wednesday evening, August 16th, there will be a special 
dramatic performance in the Theatre Royal, to which the membe1s 
and the ladies accompanying them will be invited by the Local 
Reception Committee. 

On the afternoon of Thurday, August 17th, the members and 
ladies a them will be invited by the Worshipful the 
Mayor and Mayoress of Salford to a reception and afternoon tea 
at the Peel Park Art Gallery and Museum. In the evening the 
members are invited by the Local Reception Committee to a 
smoking concert at the Hulme Town Hall, Manchester. 

The excursions on Friday, Augast 18th, will occupy the whole 
day. After visiting Messrs, Kendall and Gent’s new machine 
works, the members and ladies accompanying them will proceed by 
train to Bakewell, and visit Haddon Hall, Rowsley, and Chats- 
worth. The party will be entertained by the Local Reception 
Committee at the hotel. His grace the Duke of Devonshire has 
kindly intimated his intention of inviting some of the members to 
luncheon at Chatsworth. There will be an alternative excursion 
to visit the Crewe Works of the London and North-Western Rail- 
way. During the ting a large ber of the leading works in 
the Manchester district will be open to bers. A detailed pro- 
gramme will be issued when the local arrangements are further 
advanced. This programme will contain a list of the papers that 
are expected to be read. 

The president of the General Local Reception Committee is the 
Right Hon. the Lord Mayor of Manchester, Mr. W. H. Vandrey ; 
the chairman of the Executive Committee is Mr, 8, R. Platt, 
member of Council of the Iron and Steel Institute; Mr. Henry Webb 
is deputy-chairman ; and Mr, Thomas Ashbury, 17, St. Ann’s- 
square, Manchester, is honorary secretary. 














INSTITUTION OF ELECTRICAL ENGINEERS.—The conversazione of 
the Institution of Electrical ineers was held at the Natural 
History Museum, Cromwell- , on Thursday, 15th inst. The 
President, Professor Sylvanus Thompson, and Mrs. Thom and 
the Council, received the guests in the large hall of the Museum, 
which had been tastefully decorated for the occasion. A large 
number of members and their friends were present, and a most 
enjoyable evening was spent. - Following the custom of former 
years, there were no scientific exhibits of any kind, which we can- 
not help regarding as a pity, since the conversaziones of kindred 
institutions are rendered extremely interesting by 11.2 exhibits and 
demonstrations which form part of the entertainment, 


- 
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THE HARZ MOUNTAINS RAILWAY. 


railway through the Harz Mountains, commenced three years 
since, and finished some months ago. The line connects the 
railways running east and west on either side of the Harz by 


cutting right through the mountains from north to south. | 


The construction of it was strongly recommended for 
strategical reasons some twenty years ago; but, on account 
of the cost, no operations were commenced till, in 1896, a 
company took the matter in hand, and commenced building 
from both ends simultaneously. In spite of the enormous 
engineering difficulties, the line has now been completed. 
The cost was originally estimated at £250,000 ; but, owing to 
the great technical difficulties, it has been increased by 
£100,000. The line runs from Wernigerode in the north of 
the Harz Mountains to Nordhausen in the south—a distance 
of about forty miles—with a branch up to the summit of the 
famous Brocken Peak, the goal of all tourists in the Harz, 
3500ft. in height, the highest top in North Germany, whence 
a splendid panorama is obtained of several provinces, with 
numerous townships and villages. It is a single metre- 
gauge line, having in many parts a gradient of 1 in 30 on the 
Brocken section, where the adhesion system of working has 
been adopted. As an illustration of the technical difficulties 
encountered, it may be mentioned that in the blasting of 
only some ten miles through granite over five tons of 
dynamite were used. There are no less than four hundred 
bridges and viaducts, with embankments upwards of 75ft. in 
height, as in springtime, watercourses, dry during the 
summer months, attain great pro- 

portions and force. The number of 

tunnels is also considerable; but 

most of them are short, the longest 


! from pointing out the misconceptions and faulty data on 


WE publish in the present issue some illustrations of the | to criticise the views of the Committee. No more interesting 


| topic could have been chosen at the present moment for the 


| He was in the awkward position of a manufacturer called 


which they rest. At last, however, Mr. Glasgow has essayed 


subject of the Gas Institute lecture, nor should any le¢- 
turer have been able to do better justice to it than Mr. 
Glasgow. 

A member of the firm which has erected the majority of the 
carburetted water-gas plants in this country, and virtually 
the pioneer of that gas here, and, moreover, the first witness 
called to give evidence before the Departmental Committee, 
Mr. Glasgow was pre-eminently qualified to speak on water 

as. 

So far as strictly technical communications on water-gas 
manufacture are concerned, we know from past experience 
that Mr. Glasgow is an unrivalled writer and speaker. In 
his lecture before the Gas Institute, however, he had to deal 
chiefly with controversial matter, in the handling of which 
he is clearly not very expert, and he was apparently restrained 
from speaking freely by the great sensitiveness of his nature. 


upon to give an impartial opinion on the products of his 
wares, and in his anxiety to avoid the semblance of adver- 
tisement of the latter, he underrated the merits of the pro- 
ducts. Moreover, he was apparently unwilling to say any- 
thing which might damage the reputations or hurt the feel- 
ings of those who had provided much of the evidence on 
which the Departmental Committee based its recommenda- 
tions. 

Such consideration for the good repute and suscepti- 








—that through the Tunkuhien 
peak—being only 80 yards long. 
The greatest radius is 65 yards. 
There are nine locomotives now in 
use; each has four cylinders, and 
weighs 6 tons, and is constructed 
for mountain traffic. The speed on 
the level is- 20 kiloms. an hour, and 
on the Brockensection 7 to 10kiloms. 
The trains are fitted with the West- 
inghouse brake. The cars have 
plate glass windows throughout 
their entire length, and afford seats 
and standing room on the platforms 
at both ends for sixty persons in all. 
At the station Drie-Annen-Hohne 
(elevation 1700ft.) the Brocken line 
branches off, and ascends by spiral 
gradients. At the summit isa large 
hotel situated a little above the 
station, with an observation tower 
and a meteorological station—the 
highest in Germany. From the 
summit the panorama unfolded is 
magnificent, comprising 89 towns 
and 668 villages, or a two- 
hundredth part of all Europe. The 
line is expected to have a large pas- 
senger traffic, as the number of 
tourists in the Harz is steadily on 
the increase, and at present some 
fifteen thousand climb the Brocken 
annually, whilst the line also runs 
through districts rich in coal and 
other minerals. It has been con- 
structed under the auspices of the 
Vereinigte Eisenbahn-Bau-und Be- 
triebs-Gesellschaft of Berlin. 





THE INCORPORATED GAS 
INSTITUTE. 


THE proceedings at the annual 
general meeting of this Institute, 
held on the 13th to the 16th inst., 
were briefly reported in our issue of | 
last week—page 594. Several of the 
papers read at the gathering call for 
more extended notice; and the lec- 
ture, which is a characteristic and 
attractive feature of the annual 
meeting, cannot this year be passed 
over without further comment. It 
was delivered by Mr. A. G. Glasgow, 
M. Inst. C.E., and was on ‘“Car- 
buretted Water Gas, with reference to the recent Report of 
the Departmental Committee.” Hitherto, the report of the 
Committee appointed by the Home Secretary to inquire into 
the manufacture and use of water gas, issued to the public in 
February last, has not formed the subject of serious criti- 
cism, though it teems with controversial matter. As a 
matter of fact, gas engineers and technical men generally 
have long since taken a comprehensive survey of the water 
gas question, and with the intuitive percepticn of men of 
affairs for essential as distinguished from unessential details, 
they have come to conclusions which could be controverted 
only by far more substantial and conclusive evidence than 
that on which the Departmental Committee has found it 
possible to base a series of recommendations generally adverse 
to the use of water gas. The labours of the Committee 
actually came too late to be extremely mischievous—as they 
might well have proved had not the practical use of car- 
buretted water gas in this country shown that gas to be as 
harmless as coal gas—for it is evident that the Committee 
were only too willing-to be guided solely by the theoretical 
speculations and not altogether unimpeachable laboratory 
results of two of their number. 

Had not the supply of carburetted water gas, as now prac- 
tised in this country, been known from experience to be as 
safe as that of coal gas, the considerations which have led 
the committee to recommend legislation restricting the 
extension of the use of water gas would infallibly have led 
them to recommend the prohibition of the public supply of 
that gas. 

As it is, gas engineers know well that, so long as 
restrictive legislation does not prevent the free supply of 
water gas, the recommendations of the Committee will be 
proved by the results of extended experience in its use to be 
unfit for adoption in a country not wholly populated by 
*‘ drunkards, imbeciles, and would-be suicides.” Probably it is 
a conviction that these half-hearted recommendations will be 
thus confuted that has hitherto restrained gas engineers 











CUTTING IN THE ILFELDER VALLEY 


bilities of those who in this matter had been invested with a 
great deal of power, which they could exercise either for the 


good or for the evil of a great industry, was wholly out of | 
failed to convince | 


his audience of the real strength of the cause which he | 


place, and Mr. Glasgow, in consequence, 


undertook to defend. 

He had, however, collected a mass of recent testimony | 
from men of cosmopolitan reputation, such as Sir Edward | 
Frankland, K.C.B., Dr. Walther Hempel, Prof. C. F. Chan- | 
dler, and Prof. Henry Morton, to the effect that they did not | 
consider carburetted water gas more dangerous to life than | 
coal gas under the ordinary conditions of gas supply. This | 
testimony comes opportunely, for the earlier views of most 
of these men have pa used by opponents of water gas, and | 
even by members of the Departmental Committee, in a most 
arbitrary manner. It is, therefore, highly satisfactory to 
know that these men actually hold views on the water-gas 
question which do not support the recommendations of the 
Committee. 

Mr. Glasgow deyoted much of his lecture to dealing with 
the writings of Surgeon-Lieut.-Col. Cayzer, a pamphleteer, of 
Garston, who some time since raised a local agitation against 
water gas. We think Mr. Glasgow devoted more attention 
than was necessary to the writings of Dr. Cayzer, especially 
as his views were only indirectly represented before the De- 
partmental Committee by a colleague. Mr. Glasgow did good 
service in pointing out that the conditions of life in the immi- 
grant ports of the United States, where cases of poisoning by 
carburetted water gas have not been so infrequent as elsewhere, 
are very different from those of towns in this country. It is 
unfair to assume that the bulk of the fatalities in Boston, 
for instance, would not likewise have occurred had coal gas 
been in use in place of carburetted water gas. It is merely a 
chance coincidence that the towns where persons as little 
able to use coal gas as carburetted water gas were most thickly 
congregated were supplied with the latter. The reports of 
the deaths due to inhalation of that gas clearly indicate that 





=— 
the victims for the most part were those who were unfit 
be trusted to use any of the modern conveniences of ciyijj - 
life. aed 

Mr. Glasgow dealt with the speculations and 
of Dr. Haldane on water gas, oneh Gus recorded Be 
in the voluminous report of the Departmental Commitee 
After exposing some of Dr. Haldane’s fallacies, he made the 
following statement, with the tenor of which most gas en, : 
neers who have studied the report will be in agreement sl 
“T repeat the expression of my greatest respect for Dr. 
Haldane’s intellectual and scientific attainments ; but I ay, 
bound likewise to’'express my belief that he has fallen inta 
grave errors of positivism regarding questions whereon his 
high powers of thought are unfortunately not tempered o 
directed by experience.” : 

It is evident, however, that the conclusions of the Com 
mittee were not a little influenced by Dr. Haldane’s views 
and work. Mr. Glasgow, in his lecture, did something to. 
wards exposing the grave errors of judgment into which the 
Departmental Committee was led, but we scarcely think he 
made the best use of his opportunity and material. We ho 
on another occasion to deal with some of the points in the 
report of the Committee which were not noticed by Mr 
Glasgow. : 

The papers read at the meeting naturally did not attract 
so much attention as the lecture. They were not, indeed, as 
a whole, very meritorious. Mr. T. Newbigging, on the first 
day of the meeting, discussed ‘ Differential Rates as between 
Consumers of Gas for Lighting and for Purposes other than 
Lighting.” He objected to the plan adopted by eighty-seyen 
gas undertakings in this country, 
and, we may add, by a majority of 
continental gas concerns, of charging 
a lower price for gas consumed for 
heating and power purposes than 
for gas consumed for lighting. He 
pointed out that the cost and fixed 
charges were the same for all the 
gas sold, and that differential rates 
were nothing else than a system of 
charging some consumers with the 
whole cost of the gas they bumt 
and a portion of the cust of the gas 
burnt by other consumers, in order 
that the latter might obtain their 
gas at less than cost price. His 
views were substantially correct, 
for every attempt to hamper by 
unfair charges the sale of gas for 
lighting purposes is certain sooner 
or later to bring disaster to the gas 
industry. 

Mr. Wm. Carr, of Stalybridge, 
on the second day, gave a paper on 
“The Evolution of the Hydraulic 
Main.”’ After trials of various anti- 
dip devices, Mr. Carr had come 
back to a modification of the ordi- 
nary hydraulic main, which he had 
found to work with freedom from 
stopped ascension pipes, and with- 
out injury to the illuminative value 
of the gas. The ordinary dip was 
used by him, but the bottom of the 
hydraulic sloped towards one end, 
at which was a stand-pipe serving 
asan outlet forthe tar. Theadvan- 
tages claimed by him for this type 
of hydraulic main were that the 
tar is kept in motion, and the thick 
and thin tars produced at different 
stages were well mingled, and so 
travelled together to the outlet. 

On the same day, Mr. J. P. Lea- 
ther, of Burnley, read a paper on 
‘‘ Naphthalene Deposits: Their 
Cause and Prevention.” He re- 
commended washing the gas with 
creosote oil, which he had found 
dissolved the naphthalene and 
benzene in the gas, until it became 
saturated with these substances. 
As the amount of benzene in coal 
gas greatly exceeds the amount of 
naphthalene, the oil naturally be- 
comes saturated first with benzene, 
and thereafter acts merely as 4 
solvent of naphthalene. To what 
extent the deposited or dissolved 
benzene aided the oil in removing 
naphthalene from the gas did not appear very clearly from 
Mr. Leather’s paper. Recent German researches, however, 
have shown that the solvent which takes up the largest 
amount of naphthalene with the least effect on the illumi- 
nants of the gas is xylene, or coal-tar naphtha. Mr. Leather 
did not appear to have tried this product, though he referred 
to paraffin oil and other materials, which are inferior solvents 
of naphthalene. His paper scarcely treated the question n 
a scientific manner, but it was a useful contribution on @ 
hackneyed topic, on which the last word has yet to be 
written. 

On the third day of the meeting Mr. C. A. Craven, of 
Dewsbury, narrated his “ Recent Experience in Working 
Inclined Retorts.” There was nothing novel in his observa- 


| tions, and one outspoken engineer, in the course of a brief 


discussion of the paper, gave it as his opinion that the time 
of the meeting was merely wasted by the presentation of such 
contributions. We certainly think that Mr. Craven’s paper 
might have been more appropriately read before a less ex- 
perienced audience. 

Mr. T. Ormiston Paterson, of Birkenhead, read a useful 
paper on “Gas for Motor Purposes.” He gave the efficiency 
of various gas-making plants, and the average calorific values 
of the different heating gases. Dowson gas he found to have 
an average calorific value of 143°2 B.T.U. per cubic foot; 
Mond gas 154°6 B.T.U.; Pittsburg natural gas 1000 B.T.U.; 
Birkenhead town gas—2l-candle power, part coal gas, part 
carburetted water gas—619 B.T.U.; Carburetted water gas, 
of 21-candle power, 568 B.T.U.; and simple water gas 276 
B.T.U. He concluded that the data he obtained for simple 
water gas clearly showed its superiority to all other ordinarily 
available gaseous fuels. He thought that gasworks engineers 
should secure and retain in their hands the supply of cheap 
gaseous fuel for the production of energy within their 
respective districts. 

Mr. F. G. Dexter, of Winchester, dealt with ‘The Influences 
of Carbonic Acid on the Combustion of Coal and Carburette 
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Water Gas.” He observed the effect of carbonic acid, in pro- 
ortions up to 10 per cent. of the gas, on both the illuminative 
and the heating value of coal gas, and carburetted water gas 
of yarious qualities. He found that the lower the illumina- 
tive value of the gases, the greater was the injurious effect 
thereon of carbonic acid. It seemed likely that coal gas 
suffered less than water gas of the same initial candle-power. 
The injurious effect of carbonic acid on the calorific value of 
the gas was found to be less marked, and nearly the same for 
both classes of gas. Naturally, Mr. Dexter observed that 
carburetted water gas had a lower calorific value than coal 


gas of equal illuminative value. He stated that he was still 


pursuing his researches, which involve 1% | laborious | 
analyses; we look forward with pleasure to hearing the | 
results of his subsequent work, } 

Mr. John Lyne, of Wexford, aroused a sympathetic dis- | 
cussion on his paper on the “ Advantages of the Regenerative | 
System for Small Gasworks.”’ He had achieved a consider- | 
able saving by the adoption of regenerative firing in his | 
works, where the annual make of gas is only about thirty 
millions of cubic feet. A paper by Mr. F. A. Winstanley, of | 
Rotherham, on the “ Extension of Gas Companies’ Responsi- 
bility to Fittings beyond the Meter” was taken as read, and | 
we think it does not call for comment here. 

The ballot for officers for the ensuing year resulted in” the 
election of Mr. E. H. Stevenson, M. Inst. C.E., of West- 
minster, as president; and Mr. T. O. Paterson, of Birkenhead, 
and Mr. S. W. Durkin, of Southampton, as vice-presidents 
for the ensuing year. The arrangements for the meeting and 
the river excursion on Friday last were excellently carried 
out under the able direction of Mr. W. T. Dunn, the per- 
manent secretary of the Institute, and the attendance of 
members throughout was good. 








THE AUTOMOBILE CLUB SHOW. 





A snow of self-moving vehicles of all types, promoted by 
the above club, was opened at the Athletic Grounds, Rich- 
mond, Surrey, on Saturday last, and closes to-morrow, the 
24th inst. Whether considered from the engineer’s point of 
view, or looked at from that of the amateur who takes an | 
interest in self-propelled traffic, the show must have been 
eminently successful, not only on account of the numerous 
exhibits which have been on view, but also by reason of the 
multiplicity of types of vehicles. The club were fortunate in 
being able to obtain the use of such an admirable site for a | 
display of this character. Within easy access by rail from | 
London, with grass and cinder tracks for conducting runs, | 
and with generally favourable weather, nothing was lacking | 
to render the show asuccess. As a means of popularising | 
the motor car particularly as a pleasure-promoting institu- | 
tion, the show will no doubt have far-reaching results, for | 
the public have been able to learn something of the theories | 
underlying the various types of motive mechanism, study | 
their manufacture, and experience the novel sensation of | 
riding in the carriages on payment of a small fee. Previous 
tothe holding of the show a series of road tests had been | 
carried out, including hill-climbing trials, efficiency trials | 
over long distances, and speed trials, all for vehicles under | 
1} tons. In addition there were efficiency tests of heavy | 
vehicles up to the maximum legal limit of 3 tons. 

The judges for the whole series of trials were:—Mr. W. 
Worby Beaumont, M. Inst. C.E., M. Inst. M.E.; Professor C. 
Vernon Boys, F.R.S.; Mr. Dugald Clerk, Assoc. M. Inst. C.E ; 
Mr. Bryan Donkin, M. Inst. C.E., M. Inst. M.E.; Professor 
Hele-Shaw, LL.D., F.R.S., M. Inst. C.E., M. Inst. M.E.; | 


speed, and a run down the hill to ascertain in what distance 
the carriages could be stopped. The table below gives the 
results of tests. 

The electrical vehicle trials were held on Saturday, June 
| 10th, when only two cars put in an appearance. The course 
| arranged was from Richmond via Kingston, Esher, Leather- 
| head, Ewell, Maldon, and back to Richmond—a distance of 


' hour, the consumption of oil 1 gallon 4 pints, or -24 pints 
per mile, and the cost of oil per mile -27d., with oil costing 
9d. per gallon. The Iveagh car, which covered the distance 
in 3 hours 28 minutes, or an average speed of 14°42 miles 
per hour, consumed 2 gallons 4 pints, giving a consumption 
per mile of °4 pints, costing ‘45d. The amounts of water 
used for cooling purposes varied betwecn 1 and 7 gallons. 
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SANNSTADT-DAIMLER TWO-TON MOTOR WAGON 


about 334 miles. A dog-cart made by the Electrical Under- 
takings Company, weighing 164 cwt., apart from two passen- 


Hill-climbing Trials. 


| 
| 
| 











ficial 3 ge z 
Officia > a4 = 
No. of Description. ee ae = Gradient. |4 
Vehicle ret ae 3: 
<°e < 
1 Barriere Tricycle .. 86 14°62 Lin 18°85 | 13°92 
10 —- Dog-cart (Electric). 90 - 13°85 | 10 96 
14 Riker Car .,, - 98 15°47 12°9 5°71 
16 Wagonette (Petrol.) 96°75 14°88 12°0 | 4°00 
18 Phaeton is 47 15°48 12°9 | 5°35 
19 Wagonette Pa 48 14°65 12°9 | 4°41 
20 = Light Car es 95 12°47 12°9 5°46 
21 Dog-cart, Benz ,, 1038 15°08 12°9 | 5°98 
22 Ideal, Benz vie $2°5 16°23 13°85 | 9°77 
23 Phaeton ne 38 10°41 12°9 | 6°99 
$24 Car = 131 21°28 12°0 5°75 
25 | Car 3 74°75 6°99 12°9 7°42 
26 Phaeton a 87 15°96 12°99 | 7°91 
27 Phenix Car _,, 68°6 14°09 13°8 } 4°58 
29 Car, Panhard ,, 94 13°11 12°9 | 8°75 
31 y ‘i 106 20°82 12°92 | 7°8 
32 Mors + 20°6 10°8 13'S | 708 
34 Hercules a 87 13°03 12°9 | #6 ll 
35 Orient Express .. 45 13°34 12°9 | (5°17 


gers, covered the distance at an average speed of 10-36 miles 


The following table gives some of the leading perform- 
ances: — 


Description of vehicle. Net — 
Delahaye .. 23 
Lanchester 10 
Ducroiset.. .. 534 
Benz dogcart .. 4 
Benz No. 1 64 


Siamese car. Daimler .. 
Critchley car, Daimler .. 
Cannstadt, Daimler 
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Small Daimler 253 
Vallée car .. 214 
DEE nc. cease 8} 
Daimler wagonette eae et ae ee ae ee 18 
IE 05. G0i dae ad 4a) bad) we cee: ae aes ee 
Iveaghcar .. .. . ox 3 28 


The heavy trials, which were carried out on June 13th, are 
particularly noteworthy on account of the important part 
played in them by vehicles propelled by light oil. The route 
was from Uxbridge, 10 miles out and back, or 20 miles in all, 
on good roads. There were six entries for the competition, 
but only five put in an appearance. They included two 
steam-propelled vehicles, and three in which the motive 
power was supplied by oil engines using petroleum. The 
table on the next page gives the particulars of these trials. 

The other vehicle not mentioned above was a steam lorry, 
made by Bailey’s, Limited, using coke, but we understand 
the test was not satisfactory, and is to be carried out afresh. 


Major Holden, R.A., F.R.S.; Sir W. H.{Preece,* K.C.B., | per hour. The other electrically propelled carriage which Using coal at 20s. per ton, the cost of fuel for the Thorny- 

















TWO-SEATED DAIMLER MOTOR CARRIAGE 


F.R.S., Pres. Inst. C.E; Mr. Boverton Redwood, F.R.S.E., 
Assoc. M. Inst. C.E.; Sir David Salomons, M.A., Assoc. M. 
Inst. C.., M.I.E.E.; and Mr. James Swinburne, M. Inst. C.E., 
M. Inst. M.E. The secretary to the judges was Mr. Claude 
Johnson, and the assistant-gecretary Mr. Basil H. Joy. 

The hill-climbing trials took place on June 9th on a stretch 
of road between Petersham and the Star and Garter Hotel, 
Richmond, the distance being 817ft., and rise 73ft., or an 
average gradient of 11:19. This run included a gradient of 
about 200ft. long, having a rise of 1 in 9°60. Twenty cars| 
put in an appearance for this test, the majority being pro- 
pelled by light oils. The trials included a run up the hill for 





took part in the trials was a Riker car made by Mackenzie | 


and Co., weighing 19 cwt. This vehicle covered a distance of 
29 miles at an average rate of 7°56 miles per hour. The lead- 
ing features of these carriages are referred to in connection 
with the exhibits at the show. 

The fifty miles efficiency trials for light vehicles were 
carried out on June 12th, and were taken part in by. twenty- 
one cars, using light oils. The starting point was the Red 
Lion Hotel, Southall, through Hillingdon, Uxbridge, Red 
Hill, Gerrard’s Cross, Beaconsfield, High Wycombe, West 
Wycombe, to near Stokenchurch, and back again to Southall. 

The average speed of the Delahaye car was 14°77 miles per 


croft wagon comes out at 1°058d. per mile. In the case 

| of the heavy Cannstadt-Daimler wagon, the cost of oil at 9d. 
per gallon comes out 1°8d. per mile ; and the Post-office van 
using light oil costs 1-35d. per mile. 

The speed trials for light vehicles were to have been carried 
out on June 14th, but owing to some misunderstanding only 
one carriage put in its appearance at the rendezvous near 
Colchester. This was the Delahaye car driven by M. Heyer- 
mans. The distance to be traversed was one straight mile, 
and the time occupied was 2 minutes 134 seconds, equivalent 
to a speed of about 27 miles an hour. 

Turning again to the show itself, the formal opening cere 
mony was performed on Saturday by the Prince and Princess 
Edward of Saxe-Weimar, when a large party drove down by 
motor vehicle from the Automobile Club’s rooms at White- 
hall-court. The popular features of the show have com- 
prised races in which motor cycles and a trotting horse have 
taken part, motor rides and motor gymkhanas. The 
exhibits may be roughly placed under three headings :— 
Vehicles propelled by light oils, steam-propelled vehicles, and 
those in which electricity acts as the motive agent. Of the 
three, as may be expected, the light oil carriages are easily 
first in point of numbers, and it may be said that consider- 
able improvement is noticeable in the design and construction 
of the carriages generally. But the designers have yet to 
overcome the vibration set up by the high engine speeds. In 
a car of this type there appear to be two kinds of movements 
to counteract. There is first the vertical vibration which 
keeps the body of the carriage continually on the dance, and 
then there is a sort of rolling motion which is acquired and 
becomes noticeable when the car is fairly under way. The 
latter is due no doubt to the lateral yielding of the rubber 
tires, but the former arises probably froin badly-balanced 
engines, coupled with a want of stiffness in the framing. 
These features of the oil carriage are brought more 
prominently to notice if after a long ride in one a person 
steps into a railway carriage, when a restful feeling of ease 
and comfort ensues. Possibly the exhilarating effects pro- 
duced by a ride on a horseless vehicle have some connection 
with the vibrations, but it seems questionable whether a long 
continuance of daily riding can be beneficial to the body and 
mind under such circumstances. 

Amongst the makers, or rather the exhibitors of carriages 
| of the light oil pattern, the Daimler Company has ccme to 
| be recognised as one of the most advanced. They have on 

view and at work on the track quite a large assortment of 
equipages. Their carriages are now so well known that 
comment is here unnecessary, except to mention a new type 
| of car for two persons of which an illustration is given 
herewith. It will be seen that the design is extremely neat. 
| The 54-brake horse-power motor fitted in front of the dash- 
board drives by means of belts a countershaft running 
| parallel with the rear driving shaft, which is provided with 
| jack-in-the-box gearing. The carriage has three speeds and 
| reversing gear, and is carried on springs in a novel manner. 
| To take up the slack in the belts the motor itself is hung cn 
‘ trunnions, and is provided with a screw adjustment. The 
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CONTRACT OPEN—RADIAL DRILLING MACHINE 
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carriage runs on cycle wheels, and is steered by means of a | 


wheel and rod actuating a rack and pinion. A carriage of 
this type gave highly successful results in the efficiency tests. 
Another light carriage which has added to its reputation at 
this show is the Lanchester. It is a phaeton to carry three 
persons. A carriage of this design was described in THE 
ENGINEER, March 17th, when some account was given of the 
novel motor used. It is remarkably economical with oil, and 
uses no water for cooling. The whole of the motive mechanism 
is arranged in a casing underneath the frame of the carriage. 
Mr. F. W. Lanchester, of Corporation-street, Birmingham, is 
the exhibitor of the carriage.’ Space will not permit of even 
mention of a small number of the exhibits of this class, but 
the Delahaye phaeton to seat four persons, and made by E. 
Deiahaye et Cie., of Paris, was remarkably successful in the 
long-distance run, being economical both in water and oil. 


Amongst the light oil vehicles exhibited, considerable 
attention has been devoted to the two Cannstadt-Daimler 
wagons, which competed with good results in the heavy trials 
above referred to, and which were shown by the Motor 
Carriage Supply Company; Limited, Norfolk-street, Strand. 
We are enabled to give an illustration of the smaller of these, 
which is designed to carry ‘two tons, and has a tare of 
1 tonlfcwt. The engine, of the Daimler spirit pattern, has 
two cylinders, and is capable of exerting 7-5-horse power on 
the brake. An effective means of cooling the cylinders is 
provided, and consists in filling the tank in the front of the 
car with a large number of small tubes, through which air is 
caused to flow by means of a fan. In the construction of the 
frame and wheels of both of these wagons timber has been 
largely employed. No chains or belts are utilised for driving, 
the motion being transmitted from the engine by means of 








a central shaft and universal coupling, which actuates @ 
countershaft carried in front of the rear axle, and is fitted 
with a pinion at each end, gearing with internally-toothed 
wheels secured to the driving-wheels. The frame of the 
wagon is articulated, to allow for the unevenness of the roads. 
The wagon has four speeds, viz., 1°86, 3°7, 5°59, and 7°45 
miles per hour, and can be reversed on the slow speed. The 
larger wagon is provided with an 11°5 brake horse-power 
spirit motor, and is geared for running at four speeds, Vide 
1°3, 2°1, 4°03, and 5°89 miles per hour. The tare is: 
2 tons 19 cwt., and the capacity 5 tons. ; 
Among the exhibits of the Automobile Association, 
Limited, we noticed several vehicles using heavy oils, which 
should meet the tastes of those who are unfavourable to the 
present type of spirit engine. There is the Koch phaeton, 
designed to carry four persons, with three speeds, The 





eee 











June 28, 1899 





THE ENGINEER 








— 
——_ 





CONTRACT 


OPEN—CYLINDER 





















































BORING MACHINE 


shewing Arrangement for drawing off boring bar end. 






Detail of Tail Stock Base 

















. = Ee 
3 ieces tofit heads by 
4 


9) 





















E. iI = o 
























motor is of the balanced type, and consists of a single | 
horizcntal cylinder in which the gas mixture is exploded | 
between two pistons. These are connected with the cranks 
by oscillating rods, and power is communicated to the axle 
by a shaft working on the differential principle, the whole 
of the gear being enclosed in an oil bath. The motor 
develops 6-brake horse-power. The inventor claims to have 
overcome the difficulties usually met with in using heavy 
oils, namely, the clogging of the valves and the visible 
exhaust. On this company’s stand are also to be seen 
several neatly designed electrical vehicles. Messrs. Roots 
and Venables, who continue to cater for the requirements of 
those who do not care to risk the use of the fight oils, are 
showing a passenger carriage and a commercial van. The 
passenger car is driven by a Roots motor of 3 indicated 
horse-power, having a single cylinder, and using ordinary 
paraffin or kerosene oil. There are two friction clutches, and 
two independent brakes are provided. Althoughany gradua- 
tion of speed may be obtained, the two clutches drive direct 
on the axle without any intermediate mechanism. The 
tanks contain sufficient oil and water respectively to last 
about five hours. The commercial van is designed to carry 
aload of about a ton. It is fitted with a double-cylinder 
motor of 64-brake horse-power, and is provided with two 
clutch speeds forward of 34 and 10 miles an hour, and one 
clutch speed backward of 3 miles an hour. 





Heavy Vehicle Trials. 


rubber-lined pins bear. 


The Thornycroft system is repre- 
sented by the steam lurry which took part in the heavy | 


trials, and a steam dray belonging to Messrs. Fuller and Co., 
of which a description appeared in these pages some time 
ago. 
January last. The makers—the Steam Carriage and Wagon 
Company, Chiswick—are retaining the heavy wooden wheels 
with iron tires. But it is remarkable that, by constant 
hammering on the roads, the tire seems to wear convex. We 
notice that this firm is turning its attention to a metal 
wheel, having a rubber tire provided with metal shoes or 
bars. 

Of electrically-propelled carriages there is a numerous 
display. The Mackenzie Carriage Works, Walnut-tree-walk, 
Lambeth, supplies two handsome conveyances fitted with 
batteries on the Riker system. One of these, a phaeton 
weighing 18? cwt., has three speeds forward, three, six, and 
twelve miles per hour, and two backward. The batteries can 
be charged in situ, a special plug for the purpose being pro- 
vided. 
this carriage. The exhibits of the Electrical Undertakings 
Company, of Camden Town, shows three carriages designed 
on the Leitner system. A four-wheeled buggy of this type 
took part in the road trials. The Leitner accumulators in 
this car are said to have a capacity of 120 ampére hours, and 
weighs only 5 cwt. . The driving is effected by means of spur 


) | 








| . Time Water | | Average 
| Total weight. _—— for Water used.| per | Fuel. | Fuel used. | Fr =a | spent 
| cas 20 miles. | mile. | nue. per hour. 
' } | 
: | tc. q. Ib. | t. c q Ib. h, m. s. | miles, 
Steam Carriage and Wagon Company! 
(Thornycroft).. .. .. «. .. ..| 619 0 0 8 8 018 8 42 20 186 gals. | 6-Sgals.| Coal 197 Ib. 9°85 Ib. 5°4 
Motor Carriage Supply Company (Cann-| } 
stadt-Daimler) .. .. .. .- «| 818 0 O —_ 5 19 0 1 gal. = Petrol 4 gals. 0°2 gals. 3°76 
Motor Carriage Supply Company (Cunn-| | 
MOG ws kc ce te eel € OOO ei 8 3 27 0 114 ozs. - Petrol 2 gals. 6 pts.' 0°1875 gals. 5°78 
Daimler Motor Company's P.O. van 4-5 8-8 mu 6 8 5° 0 2gals.7 pts. — | Petrol 8 gals. 0°15 gals. 5°02 


The adaptation of the motor carriage to military purposes 
may be seen on the stand of the Motor Carriage Supply 
Company, Limited. Mr. Simms has fitted up a motor cycle 
with a quick-firing Maxim gun, and calls the machine a 
“motor scout.” He has given exhibitions each day with 
this combination on the track. He is now building motor 
war cars to the order of Vickers, Sons, and Maxim, Limited. 
From a drawing of this, which is exhibited, the general 
features can be seen. The car is armour-plated, has a ram 
fore and aft, and two revolving turrets, and fitted with quick- 
firing Maxim guns. It will be propelled by a 16-horse power 
four-cylinder Daimler motor of the original type, fitted with 
Simms’ magneto-electric ignition, which has been explained 
in these pages in connection with a launch engine. 

Of the few steam vehicles shown the Liquid Fuel 
Engineering Company, of East Cowes, have a steam omnibus 
of handsome appearance, built for passenger traffic between 
Hyéres and Toulon, to carry four first-class and twelve third- 
class passengers, and twelve on top, or a total of twenty-eight | 
passengers; also 10 cwt. of luggage and parcels on roof | 
forward of passenger department. They have also had | 
Tunning on the track a steam wagonette. The provision of | 


& suitable tire for heavy self-propelled traffic does not seem | 


to have reached a finite stage yet. The steel-shod rubber- | of the large number of exhibits, the description will have | 
tired wheels with which Messrs. Smith and Sons’ newspaper | sufficed to show that the exhibition has been thoroughly 
van, regularly seen in the streets of London, is fitted, have | representative, and is highly creditable to the Automobile | 


8iven good results as regards the avoidance of vibration, | 
slipping, and skidding, but the steel shoes are rather noisy on 
uneven roads. The Liquid Fuel Engineering Company have 
another form which it is claimed will obviate the noise. It } 
18 also a rubber-tired wheel, but the steel shoes are of a some- | 
what different construction, being separated one from the | 
other by distance pieces placed inside the rim, against which | 
‘ 





and pinion gearing on the rear wheels. Each driving wheel 
has a separate motor. 
informed, is only 14 cwt., and a full charge in the batteries 


ought to suffice for a seventy-mile run. The Electro-Motive | 


Power Company, Caistor-road, Balham, S.W., is also 
exhibiting electric carriages, of which a four-wheeled dog- 


cart having seats for four persons, and weighing 23 cwt., is a | 


typical specimen. The driving is effected through spur 
gearing by a 5-horse power motor, current to which is sup- 
plied by sixty-two Crowdus cells, each weighing 241b., and 
having a capacity at a four-hours discharge, of 264 Watt 
hours. The whole battery complete weighs, therefore, 
13°25 cwt., and has a capacity of 22-horse power hours. 
There are four speeds of three, six, nine, and twelve miles per 
hour respectively, obtained by paralleling the cells. An 
average run of fifty miles with one charge can, we are 


| informed, be obtained with a full complement of passengers. 
Three brakes are supplied—(1) an automatic electric brake, | 
operating to charge the cells, this being the one used under | 


ordinary conditions ; (2) a rim brake, engaging on aluminium 
plates on the driving wheels; (3) a hand brake on the live 
axle working in both directions. 

Although we have only been able to briefly describe a few 


Club, and, in particular, the show committee and secretary. 








THE presidency of the Pennsylvania Railroad, rendered 
vacant by the death of Mr. Frank Thomson, has been filled by the 
appointment of Mr. A. J. Cassatt, who entered the service of the 
company as a civil engineer. 





This vehicle has run upwards of 3000 miles since | 


Nothing could be simpler than the operation of | 


The weight of this carriage, we are | 


CONTRACTS OPEN. 





| NORTH-WESTERN RAILWAY—INDIAN STATE RAILWAYS. 


| THE Secretary of State in Council is inviting tenders for 

| the supply and delivery of the following :—Four radial drill- 
ing machines to drill holes up to 1fin. diameter; two planing 

| machines, to plane 6ft. by 5ft. by 4ft.; one cylinder boring 

| machine. We give above a drawing showing the cylinder 

| boring machine, and on the opposite page a detailed drawing 
of the radial drilling machine. 

The radial drilling machines, of which, as above stated, 
| there are to be four, are to be double geared ; are to be suitable 
| for drilling holes out of the solid, up to 1}in. diameter and 
| 12in. deep, and boring holes up to Gin. diameter. The 
| distance from the upper face of the base plate to the drill 
| spindle nose to be 3ft. 74in. with the radial arm in its lowest 
| position. The base plate is to be about Sft. long, 3ft. wide, and 
| 10in. deep, planed on the top, side, and bolt grooves. The 
| standard is to be a strong hollow casting, machined and fixed 
| to the base plate with four turned and fitted 1jin. bolts. The 
| radial arm is to be not less than 5ft. 8in. long by 13in. wide, 
| and tobe movable through an arc of 190 deg., with a vertical 
| travel of 1ft. 6in. by rack and pinion actuated by worm 
| gearing and hand wheel fixed to the standard, and so arranged 

that the jib can be raised by hand and by power ; the arm is 
| fitted with a saddle 18in. wide, carrying the spindle and 
gearing, and movable along the arm to a maximum radius 
| of spindle of 4ft. 6in., by screw and hand wheel or rack and 
| pinion. The spindle is of mild steel 1#in. diameter, with 
| conical neck, is to have clutch reversing motion, and be 
| balanced by coil springs. The cone pulley is to have four 
speeds, each step being 3in. wide, and there are to be the 
following diameters: 1lin., 9in., 7in., and 5in. The pulley is 
to be carried on an arm cast on the back of the standard. 
The cylinder boring machine is to be of the type shown in 
the accompanying drawing; it is to have two boring bars, and 
is to be made suitable for boring and facing two cylinders up 
| to 32in. diameter and 3ft. Gin. long, on one bed at the same 
time, with a distance of not less than 2ft. 5in. between cylin- 
ders, or more than 2ft. 10in. 
| The headstock of one of the bars is to be made adjustable 
on the bed-plate, both headstocks at the outer end of the bars 
are to be made so that they can be removed to get the 
| cylinders on and off. The headstock, movable transversely, 
| must be fitted on a low saddle to admit of its being removed 
without disturbing the traversing screw and nut. The bed- 
plate is to be a strong hollow casting planed on the top; the 
| gearing for driving each bar is to consist of a cone pulley, 
worm, and wheel, carried at the end of the bed-plate. The 
| worm and wheel are to be of steel, and the teeth of the wheel 
to be machine-cut, each worm to be hardened, and are to run 
in an oil-well cast on the end brackets, the driving gear of 
the bars to be so arranged that they can be driven indepen- 
dently or conjointly. 

The boring bars are to be made of mild steel 8in. diameter, 
and sufficiently large to take work up to 5ft. in length. 
Traversing screws for boring heads are to run the full length 
of the bar. Each bar is to have a hardened steel piece fitted 
| into the outer end; this piece is to be recessed to receive a 
centre turned to an angle of 60 deg. 
| The machine is to be complete in every respect, and is to 
| be supplied with eight steel tools for the brackets for facing 
the cylinder ends. 

Each of the above machines must be supplied with 100ft. of 
leather belting—independent of the internal belting for driv- 
ing the various parts—and six laces of approved quality and 
width, one set of wrought iron case-hardened, black-finished 
| spanners, one Kaye’s seamless syphon oil-can of approved 
| size, bolts, nuts, &c. All cutting tools supplied to be of 
| Vicker’s double-extra tool steel, and stamped with their 
| brand. Tenders to be in by two o’clock on Tuesday 
| June 27th, 1899. 
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A SILENT STEAM PUMP. 


Most people who have stayed at the huge hotels at home 
and on the Continent are familiar with the irritating ‘“‘thump 
thump” of the steam pump used for raising water to the lift | 
tank. The type of pump usually employed in such places is 
the duplex, and it is a curious fact that although the noise | 
is not heard in the engine-room, vibration is communicated 
through the rising mains, causing a noise that may be heard | 
over a considerable area on each floor. Various means have 
been adopted to prevent this, and the type of pump we 
illustrate seems at last to have solved the difficulty. The | 
pump is of the three-barrelled type, the crank being of a short 
stroke. The pump is driven direci by a steam engine, thus | 
avoiding the use of gearing, and consequently the rumbling | 
noise, which, as well as the “‘ thump,” also proves a source of 
irritation to many people. The pump is of a type designed 
and patented by Merryweather and Sons, Limited. It was 
originally produced to meet the demand for a reciprocating 
pump that would work satisfactorily at the speed at which | 
motors are made to run. It works up to a speed of 700 | 
revolutions per minute, and in such cases is constructed in 
combination with an electric motor, which drives it direct. 
The body of the pump is of cast iron, the barrels and other 
working parts being made of gun-metal, and the valves are | 
easy of access for repairs or renewal. The crank is fitted 
with one crank pin, which receives the end of each of the 
three connecting-rods, and by an ingenious arrangement the 
three rod ends are clipped to the crank pin by gun-metal 
straps. Special attention has been paid to the lubricating 
arrangements. The pumping engine in question, which is 
driven as shown by a steam engine, is one of two sets recently | 
supplied for use at the new Great Central Hotel, Marylebone- 
road, where it will be used for raising water to the roof | 


tanks. 











METAL INDUSTRY OF THE URAL 
MOUNTAINS AND SOUTH RUSSIA. 


Tue mining industry in the Urals has been established for 
centuries, and has occupied a leading position in the produc- 
tion of iron. But the ironmasters of those regions were 
intensely conservative in their ideas and methods; hence, 
when in the early eighties Russia began to show signs of an 
immense internal development, the output of iron by the 
Urals became inadequate to meet the demand. This state of | 
things naturally gave rise to competition, and led to the | 
establishment of ironworks in the South of Russia, which, | 
although they have been working only about ten years, have | 
now a far greater yearly output than thosein the Urals. The 
iron of South Russia is relatively cheaper than that from the 
Urals, and is thus a serious competitor. At this moment the 
smelting works of the South of Russia occupy the first place 
among the iron-producing districts of Russia, both by their 
average and total production, while those of the Urals hold 
the third place by their average production, the fourth place 
for the output of iron, and the last place for the production of 
steel. 

The iron industry is at this moment passing through a 
struggle between iron and steel. The latter is gradually 
winning the first place in the markets of the world, and 
thereby forcing iron into the back ground. The Viedomost 
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| this waste of wood may here be given. 
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has recently published the following figures concerning the 
output of steel; the Ural works produce altogether only 
139,326,688 lb., as against 498,944,916 1b. produced in South 
Russia. The difference in these amounts speaks volumes for 
the want of energy on the part of those engaged in iron smelting 
in the Urals. 

The production of the smelting furnaces of South Russia 
amounts to 360,000 1b. a day for each furnace, while the daily 
output of the furnaces of the Urals varies between 72,000 lb. 
and 180,000lb. The output of six smelting works in South 


| Russia in 1893 amounted to 720,000,000 lb., and in 1894 to 


972,000,000 lb.; in 1895 seven works turned out 1,215,543,7801b. 

If we attempt to discover the obstacles that have stood in 
the way of the proper development of the metal industry of 
the Urals, we at once come to the conclusion that the blame 
must be put in great measure upon the privileged position 


| occupied by the works and upon the system of granting sub- 


sidies to them. Both these factors have seriously impeded 
the development of the mining industry of the Urals ever 
since its commencement. In spite of the fact that there 
have been great changes in the world during the last two 
centuries, the iron industry of the Urals has remained far 
behind the modern methods of production, and the method, 
as still practised there, is almost the same as it was in the 
days of Peter the Great, and scarcely any note has been taken 
of the most simple improvements in the method of producing 
iron. 

At this moment the ironmasters of the Urals are complain- 
ing loudly of the prevailing lack of fuel, and they hold this 
dearth of fuel responsible for their want of success in success- 
fully competing with the iron industry of South Russia. But 
the Ural region is famous for its rich forests, and how is this 
The answer is very simple. 
The ironmasters themselves know full well that the present 
dearth of fuel is to be ascribed solely to the fact that the 
forests of the Urals have been senselessly disafforested in the 
past, and that the process is still going on. Two examples of 
In the district of 
Kungursk, south-east of Perm, there is aforest which is at least 
134,400 acres in extent. This forest was sold, and the wood 
is being cut down and floated down the Volga to Astrakan. 
An Englishman succeeded in buying as fuel for his paper 


| mill 500,000 of the finest trees in another forest for the sum 
| of 3540 roubles. 
| facturers are ever ready to buy whole forests, and the owners 


Such examples find many followers ; manu- 


are just as ready to make money without giving a thought to 
the future and its inevitable needs. 

The ironworkers of the Urals ought not to be ignorant of 
the fact that, under the improved modern system of produc- 
tion, there has been introduced a sensible reduction in the 
amount of fuel necessary. In energy, enterprise, and the 
proper management of its establishments, the mining industry 
of South Russia sets a splendid example to the antiquated 
system of the Urals, as will be seen from the following figures. 
The Breansk Works produced in 1895, 338,433,084 lb. of cast 
iron, 200,949,156 lb. of cast steel, 136,623,456 lb. of rails, 
8,533,322 lb. of building ironwork, 3,785,428 lb. of ironwork 
for bridges, 118 locomotives with tenders, 825 goods wagons, 
195 water tanks, and 378 platforms. The Alexander Works 
at Breansk produced 179,041,704 lb. of cast iron during the 
first six months of 1896, and the Dneprov Works produced in 
the same period 167,055,984 1b. But matters are different in 


——<—<—<—<—<—= 
the Urals. The Syffert Works, five in number, produc dj 
the same year cast metal to the amount of only 54,288 ooo 
while during the last decade the output varied betw, : 
36,000,000 Ib. and 64,800,000 lb.; the greatest output w; A 
1897, and was 67,932,000 lb. The twenty-one rons ‘ 
situated on both slopes of the Urals have a yearly out _ 
180,000,000 lb. of cast iron. Put of 

Hitherto there has been almost a total want of mach‘; 

in the Ural ironworks, although neither the materia] nor tk 

workmen have been lacking. Energy and enterprise h > 
alone been conspicuously absent. For this reason the Tad 
works will for some long time be compelled to make Use of 
machinery from abroad or from the Moscow district. At th, 
same time there is a great sameness in the productions of the 
Ural works, although they have been in existence for such 4 
long period ; cast iron, iron, a little steel, and still less cop “S 
form the entire output. When it is remembered that 8 
iron industry of the Urals has been nursed and fostered for 
more than a century by the granting to it of privileges, 
subsidies, and the like, the negative results are really 
astounding. : 








A STEEL WINDMILL. 


We illustrate a 16ft. steel windmill, known as the « Lic 
which is erected on a steel lattice work tower 50ft. high to 
centre of wheel, and is used for working a deep-well pump 
fixed 150ft. below the surface, and for forcing the water ion 
further height of 25ft. into a 3000-gallon storage tank. The 
wheel is composed of eighteen concave fans, cach 5dft. long 
and set at an angle in steel rings, so as to catch the wind. 
The total area of these fans is 173 square feet. The wind 
wheel is supported by steel arms, which are bolted to g 
conical casting. There is a vane at the back which keeps 
the wheel always facing the wind, and this vane is governed 
by a spiral spring. There is gearing fitted at the back of the 
wheel, which is at a ratio of 3 to 1, the wind wheel running 
at sixty revolutions per minute, works the pump at twenty 
strokes per minute, which is the speed in a twelve-mile wind, 
The windmill operates the pump with only a six-mile wind 
and has been set to shut off automatically when the speed of 
the pump reaches twenty-eight strokes per minute, which it 


a 














Wy 
\ 
+ 
uf = 
\s z= 
: . Dy = 
+ == 
{ 
a td 
Ay 
* 
4 : 











‘net, 





16ft. STEEL WINDMILL 


would only do in a very rough wind. There is a lever fixed 
at the bottom of the tower connected to a steel rope, which 
stops the windmill by pulling the wheel out of the wind, and 
only leaving its edge exposed. The pump is known as the 
“Syphon,” and is provided with an inner cylinder, in which 
the bucket works. The barrel is always full of water, as the 
suction is at the top, and the valves are always submerged. 
The well is 4ft. 6in. diameter to a depth of 150ft., at the 
bottom of which a 6in. boring has been carried down a 
further 100ft., and the water rises to the bottom of the dug 
well. A large mansion, stables, dairy farm, two cottages, 
and a number of stand pipes are supplied with water. The 
work was carried out for Mr. C. J. Longman, of Upp Hall, 
Braughing, near Ware, Herts, by Messrs. Alfred Williams 
and Co., hydraulic engineers, 39, Great Hastern-street, 
Shoreditch. 








In connection with the Dortmund-Ems Canal, another 
new waterway is now about to be built for joining the former with 
the river Rhine. This new canal, which is to cost about £2,264,000, is 
torun from Herne, the above-named present southern termination of 
the Dortmund-Ems Canal, vi@ Oberhausen, to Laar. The Herne-Laar 
Canal will, in fact, form one of the three sections of the projected 
German Midland Canal, which has lately been frequently 
mentioned in the newspapers, and which is to connect the four 
chief German rivers, the Rhine, Elbe, Weser, and Oder. ‘The second 
portion of this Midland Canal is almost completed, and runs 
from Herne to Bevergern, on the western extremity of the Tento- 
ba Forest ; but the third section, viz., from Bevergern, 74 Lippe, 
Hildesheim, Gifhorn, to Woimirstedt on the Elbe, has yet to be 
built ; and branch canals to several important towns, such as (sna- 
briick, Hanover, Brunswick, and Magdeburg, are to be built in 
connection with this third section of the Midland Canal. The 
Elbe is now already connected with Berlin by the Plauen Canal, 
the Havel, and Spree ; and on the other hand, cana] communica- 
tion likewise exists already between Berlin and the river Oder. Thus 
a considerable portion of the Rhine-Weser-Elbe-Oder, or Midland 
Canal, is already in existence, but nevertheless the cost of the two 





sections still to be constructed is estimated at £8,100,000. 
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A NEW PUMP AND INJECTOR. 





A new form of pulsating pump, of which we give a 
couple of illustrations, is being introduced by Messrs. Holden 
and Brooke, Limited, of West Gorton, Manchester. One of 
the chief features in this pump, which has been named the 
«Girius,” is a novel design of steam valve (Brooke’s patent), 
shown in our sectional illustration with cover removed. The 
manner in which this valve is hung renders it unusually 
sensitive, and quick in its beats from one side to another, and 
on this account it is claimed for it by the makers that the 
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SIRIUS PULSATING PUMP 








heavy loss of steam at the commencement and end of each 
stroke, common to many pumps of this class, is entirely 
avoided, whilst greater regularity of stroke is also secured. 
Referring to the drawing, it may be explained that the saddle- 
shaped valve B swings freely on the top edge of the plate C, 
which, in its turn, is also free to rock on its bottom edge, the 
latter resting in a groove for this purpose. The arrangement 
is such that it is very “ responsive,” and swings between its 






Small boss on each side 
of Plate C to keep it clear 
of sides of Valve box. 







VALVE FOR PULSATING PUMP 


two seatings, D, with certainty and rapidity. A further 
important feature of this form of valve is that its construction 
enables it to always bed dead on to its seating, owing to its 
being able to move freely in two directions, as, in addition to 
swinging vertically on the plate C, it can also to a certain 
extent twist sideways on it in a diagonal sense, thus enabling 
it to bed true on either of its seatings, even though the latter 
should not be parallel with each other. The valve B and 
plate C are so arranged that they cannot get out of place or 
touch the sides of the valve chamber, however the pump is 
placed. The valve is easily removed and re-faced if required, 
but freedom from rapid wear is guarded against by the valve 
and seatings being made of phosphor bronze and having faces 
of ample area. An improved form of air valve, F, also aids 
to greater reliability in the action of these pumps, and in 
this respect also the carefully-designed details of the pump 
body generally materially assist. 
_ Another invention of Messrs. Holden and Brooke is their new 
Injector. As arule it is in the better class of steam plants that 
economy is most studied, but it is also in plants of this de- 
scription that high pressures obtain, such as 180 Ib. to 200 lb. 
per square inch, and it is for feeding against such pressures 
that the injector under notice has been designed. The appa- 
ratus is a combination of two injectors—one, the larger, 
worked by exhaust steam, and the other by live steam. The 
exhaust portion is worked in the usual way by a branch 
direct from the exhaust pipe, and the highly-heated water 
thus obtained is forced direct into the second or supple- 
mentary injector, from which, by the aid of a small jet of 
live steam, it is forced into the boiler. Live steam is turned 
on as soon as the exhaust injector has been started— 
which in the meantime discharges through the overflow 
cock on the side of the supplementary injector—by raising 
the lever shown in illustration. This lever at the same time 
closes the overflow, by which time the injector is delivering 
into the boiler. It is important to note that the quantity of 
exhaust steam used by the injector remains the same whether 
a live steam jet is used or not, and the economy due to the 
use of exhaust steam therefore remains unaltered. As 
regards the live steam itself, it is claimed that an actual 
economy results from its use, every increase in the tempera- 
ture of feed-water, even if obtained solely by live steam, 
having marked advantages over feed of a lower temperature, 
th as regards the steaming capacity and the life of the 
boiler. This principle is general in marine practice, the feed- 
water on board ships being heated by live steam alone before 
entering the boiler, the recognised resulting economy 


being 10 per cent. The injector delivers its feed-water at a 
temperature of from 235 deg. to 270 deg., Fah., and cne of the 
injectors recently fixed in a large locomotive works under 
unfavourable conditions, several hundred feet from the 





LIVE AND EXHAUST CTIAM INJECTOR 


boilers, is, we are informed, feeding satisfactorily against a 
pressure of 200lb. These injectors, it may be added, are 
equally suitable for locomotive and any other class of boiler. 








THE BACTOLITE. 


Unpver the name of the Bactolite Mr. Robert Boyle, of 
Robert Boyle and Son, ventilating engineers, of London and 
Glasgow, has patented an apparatus intended for use in 
small-pox hospitals. The disease germs in the air of the 
hospital are entirely consumed in their passage through an 
asbestos furnace situated in the roof, and connected with an 
air-pump ventilator, so that they do not pass into and con- 
taminate the outer air, spreading infection. With the Boyle 
system of ventilation, as applied to small-pox hospitals, the 
air inlets communicate direct with the outer air through 
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THE BACTOLITE 


specially-constructed openings made in the walls, fitted with 
self-acting valves, to prevent the air of the hospital from 
passing by any chance out through these openings. 

The accompanying diagram and the following fully ex- 
plains the invention :—A, Boyle’s air-pump ventilator, made 
fire-proof; B, main extraction shaft encased in larger shaft, 
with space between and packed with non-conducting material ; 
C, double grill, with space between, fitted with perforated 
asbestos balls, through which the disease germs pass and are 
consumed; D, ring of atmospheric burners, the flames from 








which render the asbestos balls incandescent ; 4, fire-proof 


chamber containing grills; F, door giving access to chamber 
for lighting and other purposes; G, gaspipe; HH, branch 
extraction shafts connected with openings in ceiling; J, cone 
covering opening in ceiling; K, weighted regulating valve ; 
LL, door giving access to extraction shafts for cleansing 
purposes. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





SAFETY EXPLOSIVES. 


Sir,—The report of the recent meeting of tho Institution of 
Mining Engineers, in THE ENGINEER of the 3rd inst., contains a 
summary of the paper upon this subject by Mr. W. J. Orsman, in 
which it is said the author ‘‘adduced further evidence to show 
the safety of ammonium nitrate explosives as compared with other 
explosives,” founded upon a list of explosions during the years 
1887—1897, a summary of which follows. Reference to the pub- 
lished reports of H.M. Inspectors of Mines indicates that the list 
of explosions is incorrect; consequently the summary Table II, 
is not reliable, The following extracts from the official reports 
exhibit some of the inaccuracies. 

The author's list of explosions by gunpowder includes the disas- 
ters at Morfa Colliery, 7 deaths ; St. Helens Colliery, 30 deaths ; 
Udston Colliery, 73 deaths, of which the official reports state :— 

Morfa Colliery.—‘ It should be mentioned that there was no 
positive evidence of a shot having been fired at or about the time 
of the explosion.”—Report by Mr. J. T. Robson, H.M. Inspector 
of Mines, page 19. 

St. Helens Colliery.—The report states a gunpowder shot was 
fired and gas lighted locally, but the explosion occurred twelve 
hours after the shot, and was due to reversing the ventilation of 
the mine. The record is:—‘‘It was probable that the change in 
the ventilation and the consequential temporary lying dead of the 
air caused gas to accumulate in the workings in Hogg’s Brow in 
dangerous quantity. That on the ventilation—circulation—being 
restored the effect. was to drive this accumulation rendered explo- 
sive by the infusion of air on to the fire and there to be ignited. 
It seems in support of such a theory that the fire burned for twelve 
hours without causing any damage beyond its immediate ambit, 
and the explosion followed immediately after the change of air.” — 
Report on the St. Helen’s Colliery Explosion, page 6. 

Udston Colliery.—This explosion was brought under judicial 
review, in which Mr. R. Moore, H.M. Inspector of Mines, leaned 
to the opinion that it was caused by a “‘shot.” Other witnesses 
were of the contrary opinion. The Commissioners, Mr. J. Dickin- 
son, H.M. Chief Inspector of Mines, and Mr. C. C., Maconochil, 
Advocate, after hearing all the evidence, reported that, ‘‘on 
various of the bodies found in the pit there were matches, ignited 
and unignited, tobacco, pipes, lamp keys, and nails,” and gave their 
decision as follows:—‘‘That it (the explosion) was primarily 
caused by the ignition of some quantity of fire-damp at an open 
light, or at a match, or by being drawn through the gauze of a 
Scotch safety lamp.”—Report upon the Udston Colliery Explosion, 
pages 14 and 21. The official reports of these three explosions 
therefore show that one was due to defective lamp or match, 
another to the accumulation of explosive gas in the transition 

riod of reversing the ventilation of the mine, and of the third it 
is recorded there was no evidence that a shot had been fired. These 
facts reduce the author’s total of 257 to 67 deaths by gunpowder. 

The author's treatment of other disasters may be illustrated by 
the following facts :— 

Gartshore Colliery explosion.—‘‘ Milligan fired a shot , . . and it 
appears that when lighting the fuse he ignited an accumulation of 
fire-damp.”—Report of Mr. J. M. Ronaldson, H.M. Inspector of 
Mines, for 1892, e 6. 

Moss Hali Colliery explosion.—‘‘ A shot of roburite was bei 
fired by an ordinary fuse when some gas which had collected fi 
at the flame from the fuse.”—Report of Mr. H. Hall, H.M. In- 
spector of Mines, for 1891, page 6. 

Lea Green Collvery explosion.—‘ The roburite was being fired by 
tape fuse, and the instant the shot lighter ignited the fuse, the 
fuse ignited some gas.”—Report of Mr. H. Hall, H.M. Inspector 
of Mines, for 1895, page 12. 

These three explosions were therefore reported to be equally due 
to the act of igniting the charge, but the author classes the 
Gartshore Colliery explosion, where the name of the explosive is 
not recorded, against gunpowder ; and the other two explosions, 
in which roburite is recorded as the explosive in the shots, he 
classes against ‘‘tape fuse,” which is obviously incorrect treat- 
ment of official records. 

Under explosions by a fuse” the author places the 
explosions at Thorncliffe and Tylorstown collieries, but omits the 
facts that ammonite and roburite, prototy of the nitrate of 
ammonium explosives, were used in the shots that caused the 
disasters, The author also omits the conclusions of Mr. F, N. 
Wardell and Mr. J. T. Robson, in their official reports, that gas was 
not present in sufficient quantity to be detected je the safety 
lamp when the shots were fired, but that concealed gas was 
liberated from the strata burst open by the shots. At this 
moment the safety fuse had expired in the detonator, consequently 
the products of the roburite and ammonite at their exalted 
temperature remained the only source of heat to ignite the 
liberated gas with which they came into immediate contact. 

Under explosions by nitro-glycerine the author places the 
Hebburn Colliery explosion, where the fatal shot was charged 
with roburite and gelignite.—Report of Mr. J. Willis, H.M. 
Inspector of Mines, for 1889, page 6. The roburite made at this 
time was difficult to explode, and gelignite primers were used to 
effect its detonation. e gelignite, therefore, stood in the rela- 
tion of a detonator to the roburite, which represented the bursting 
charge and the source of heat for the ignition of the gas, 

It is scarcely necessary to pursue the examination of the author’s 
classification of the causes of the explosions further to show 
that they are contrary to the official authority upon which they 
are advanced, and no reliance can be placed upon them. The 
summary, Table II., in THE ENGINEER of the 3rd inst., may now 
be corrected as follows :— 

Mr. W. J. Orsman’s Table II. summary of fatal explosions of 
fire-damp and coal dust due to explosives during the eleven years 
1887—1897, corrected according to the published reports of iM. 
Inspectors of Mines, with proportions of shots added :— 














Percent- Explosions. | Deaths. 
| age of == = 
Explosive. | total Percent- | Percent 
shots No. ageof | No. | age of 
fired. total. | total. 
Gunpowder .. .. .. ..|. 90 15 45°46 | 63 | 9°40 
Nitrate of ammonium } 4 12°12 67 10°00 
Nitro-glycerine .. .. 10 4 12°12 | 842 | 51°05 
Tonite | 1 803 ; 1 “5 
Safety fuse(?).. .. .. ../ 4 wiz] 5 | 75 

| 

Uncertain .. .. .. «| 2 | 6°06 | ss | 18-13 
Lamp, light, or matches .. 2 | 6°06 | 74 11°04 
Reversing ventilation .. 1 | 3°08 80 4°48 
| 100 83 | 100°00 | 670 | 100-00 








The number of shots fired is necessarily a matter of estimate ; 
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on the best evidence it is certain that during the eleven years 
under notice, the shots of gunpowder were nine times more than 
all the other explosives put together, gunpowder with 90 per 
cert. of the shots being responsible for only 45°46 per cent, of 
the alleged explosions by shot firing, and a 1g cent. of deaths ; 
while the new explosives recommended as safer substances, with 
only 10 per cent, of shots, caused 27°27 per cent. of explosions, 
and 61°20 per cent. of deaths. It would probably be an excessive 
estimate to say nitrate of ammonium explosives alone formed 5 per 
cent. of the total shots fired in the eleven years, but on this basis 
their supposed superior safety vanishes before the fact that they 
— 12°12 per cent. of the explosions, and 10 per cent. of the 
eaths, 

Upon the facts of over eleven years of mining experience, the 
old non-permitted gunpowder proved to be much safer for coal 
mining than the nitrate of ammonium or nitro-glycerine ex- 
plosives, 

The author is obviously uninformed upon the manufacture or 
pg of the permitted gunpowders ; therefore his opinion can 

of no value, and is, in fact, answered by his own words when 
addressing the North of England Institute of Mining Engineers 
upon tests of explosives. Mr. Orsman said :—‘“It then becomes 
a question what limit must be taken to ensure perfect safety when 
firing in fiery and dusty mines, ‘he greatest danger that can be 
apprehended is the possibility of a blow-out shot in an explosive mix- 
ture of air and coal gas.”—‘‘ Transactions,” Inst. Mining Engineers, 
vol, iii., page 96. The Government Woolwich toate literslly em- 
body Mr. Orsman’s conception of greatest danger; and as the 
permitted gunpowders, Argus, Earthquake, and Elephant, have 
passed these tests, they satisfy his standard for ensuring perfect 
safety in the presence of fire-damp or coal dust, due to the fact 
that they are fundamentally different to the old blasting powder. 

Bristol, June 6th. DonaLp M,. D, Stuart. 





WATER-TUBE BOILERS. 


Sm,—I have read with iaterest your leader on the subject of 
‘*Water-tube Boilers,” with special reference to the Board of 
Trade report on the rupture of a tube in our s,s. Orlando; 
and in view of the fact that my firm have now eight steamers 
fitted with these boilers in regular use, I trust you will allow me to 
deal with some of the points contained in your leader, and in the 
Board of Trade report. 

If the record of every instance of trouble with the machinery 
of ships was to lead to the conclusion that the design is defective 
there would be, indeed, very little progress. The experience with 
the steamers in our fleet led us to the conclusion that whilst care- 
lessness on the part of the engineers may, perhaps, lead to trouble 
sooner in the water-tube boiler than in the Scotch boiler, the result 
is less serious, both as regards the safety of the vessel, possible 
delays, and expenditure on repairs. 

The trouble with the Orlando that has been recorded and am- 
plified by the Board of Trade was largely caused by a case of low 
water in the boilers which had pci at f on one of the previous 
trips. With boilers of the ordinary type this act of neglect 
might have had more serious results, 

Our experience with both water-tube and ordinary boilers shows 
that if the condensers are kept tight, evaporators are installed of 
sufficient size, engines kept in condition, proper oil used, and 
the density of the water in the boiler kept low, the cost of repairs 
can be brought down to a minimum. 

You state that breakdowns are inevitable with water-tube boilers. 
I think it is only fair to the makers of these boilers to state that 
during our six years’ experience and with eight ships now titted, 
the Orlando is the first experience of a breakdown, and that the 
absence of breakdowns by no means characterises the performance 
of the ordinary Scotch boiler. I must omit the Ohio with Belleville 
boilers, which were not a success ; we now only use Babcock and 
Wilcox boilers. 

We regard to the wording of the Board of Trade report on the 
Orlando, I object to the application of the term ‘‘explosion” to a 
tube giving way. 

This week our eighth steamer fitted with water-tube boilers has 
completed her first trip since being fitted with them. This vessel 
had previously Scotch boilers, and it will perhaps interest your 
readers to have a comparison between this ship’s voyage with these 
new water-tube boilers, and her previous performance when in the 
same trade, and during the summer season, so far as our present 
experience goes, 

The average of the first six summer voyages made with Scotch 
boilers gave a mean speed of 11°45 knots, on a consumption of 
178 tons, The —— of the last six summer voyages previous 
to taking the Scotch boilers out gave a speed of 11°3 knots on a 
consumption of 163 tons. 

On this similar voyage with the new water-tube boilers, the 
mean speed was 12°75 knots on a consumption of 165 tons. 

On ——? the lower tubes on the ship’s arrival in Hull the 
bottom tubes have been found quite straight. The tubes in 
question are ljin. diameter and 7ft. 6in. long. 

The engineers report on the last voyage of our s.s, Hero gives 
the consumption at 17 cwt. per hour, the indicated horse-power 
being 1364, speed 12°78 knots. This com favourably with 
the most economical of our ships with Scotch boilers, The boilers 
in this ship are now over four years old, and during this time the 
ship has never been detained on account of boiler repairs. We 
have renewed several tubes in the rows next the fire during this 
—_ but none of the tubes in the upper part of the boilers have 

ad to be renewed. 

Our experience with other vessels fitted with water-tube boilers 
has been almost identical. Of course, with this new departure 
we have had experience of difficulties which we have had to 
overco 


me, 
Hull, June 13th, Cuar_es H, WILSoN, 





Str,—In your leading article of June 9th, 569, on ‘* Water- 
tube Boilers,” you say, ‘‘ The bending of tubes is a very interest- 
ing, important, and dangerous phenomenon, the cause of which 
has yet to be ascertained.” I was reminded by this of the curious 
theory and experiments first brought forward to my knowledge by 
Mr, Claxton Fidler, in his work on ‘* Hydrostatics for Engines,” 
where it is shown that a pipe or water main, even in the absence 
of longitudinal thrust in the external material, will become 
unstable under the action of the interior water pressure, in exactly 
the same manner as, in Euler’s theory, a straight column becomes 
unstable when the load exceeds a certain amount. In the case of 
the water tube, the load is the hydrostatic thrust of the pressure 
across a section of the bore, while the elastic resilience is supplied 
by the material of the section of the tube. Here we have, it seems 
to me, the explanation of the tendency of the tubes to bending 
observed in the water-tube boiler ; especially if these tubes are 
twenty-five diameters in pe and more, according to Mr, Conrad 
Knap’s letter, on page 603 of your number of June 16th. 

Woolwich, June 20th, A, G, GREENHILL, 


THE ATBARA BRIDGE. 


Stk,—I have examined with some care the drawings you pub- 
lished on June 2nd of the above, and am much impressed with the 
care which has evidently been taken to reduce both work and 
material in its design. But it will, I think, be found by anyone 
who will take the trouble to look into the matter that the booms 
are of too small a section. 

My first impression was that the portals of the bridge would 
prove to be wanting in strength, but I find that owing to the 
extreme rigidity of the cross and overhead girder attachments to 
the uprights, these are rendered so stiff, relatively to the end 
posts, that all but a small percentage of the wind pressure at the 





top must be transmitted by these uprights to the floor system ; 
the effect of which is to throw a considerable stress upon the 
tower main booms, 

My figures give me, after allowing for a small proportion taken 
up by the lower wind bracing, 95, Ib, to be added to the 
bottom boom stresses on the diagram, which a) only to 
include dead and live load; making a total of ,600 Ib., this 
on a net area of 21°3 square inches, gives 18,600 lb. per square 
inch, or8°3 tons. This, I think, will be admitted is excessive, as 
no allowance has previously been made for impact. Including 
this consideration by the method indicated in your abstracts from 
the onan, the live load and wind stresses being 208,000 + 
95,600 = 303,600 Ib., the net section required is 30 square inches, 
that is to say, the boom section outa be increased by 40 per 
cent., both to provide for wind effects and satisfy the conditions. 

It may be urged that it is not necessary to take wind and full 
loading together ; but as the wind allowances taken appear to 
correspond to a 36 lb. wind, the assumption is not unreasonable. 
If it be admitted that this wind pressure is sufficient to stop 
traffic, it is still evident that with a somewhat less pressure the 
stresses would remain in excess, though in a less degree. So far 
as my experience goes it is quite in accordance with English 
practice to assume full loading to be coincident with such a 
pressure of wind as that indicated above. 

Derby, June 13th. W. H. THORPE. 





A PROBLEM IN THE THEORY OF BEAMS. 


Sir,—As from time to time interesting discussions have taken 
place in your correspondence columns relative to mechanical para- 
doxes, I venture to draw the attention of your readers to the 
following one, which, although of practical everyday importance, 
appears, for some occult reason or other, to be ignored by writers 
on applied mechanics :—A beam A B, 10ft. span, is supported at 
both ends, and bas a concentrated load of 10 tons applied at C, 
which is 4ft. from A and 6ft. from B. What is the actual value of 
the shearing force at C? The usual statement is that from A to 
C the shearing force is equal to the reaction at A—in this case 
6 tons—and, say, of positive sign ; while from B to C it is equal to 
the reaction at B—in this case 4 tons, and of negative sign. This 
is further illustrated by a diagram of shearing force as in the 
figure, and then the problem is supposed to have been fully dis- 











cussed. If the load is applied by means of a knife-edge at C, 
then, immediately to the left of the line of contact at C the 
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shearing force equals 6 tons, and is positive ; while immediately 
to the right of the line of contact at C it is equal to 4 tons, and is 
negative. Now, a quantity cannot change from a positive to a 
negative sign without passing through the value zero ; hence we 
may say the shearing force at C is zero. On the other hand, since 
we have the load concentrated on what is practically a mathe- 
matical line across A B at C, we have the — force equal to 
6 tons or 4 tons, and positive or negative, according to the side 
we approach C from. Again, looking at the conventional method 
of representing this by a diagram, we might say that the shearing 
force is equal to the difference of the two values, in this 
case, 6-4 =2tons. As this is a very real difficulty with all 
thoughtful students, which text-books appear to ignore, while 
whole pages are often wasted in elaborating an explanation of 
things which are practically self-evident, I think a discussion on 
the subject will be of interest as well as valuable to many of your 


readers, 
June 19th. SEARCHLIGHT, 





GAS TRACTION ON TRAMWAYS. 


Sm,—I notice in your last week’s issue that Mr. Parker, in his 
aper read before the Engineering Conference, at the Institute of 
ivil Engineers, said that ‘‘ no reliable practical data is available” 

respecting tramways being driven by gas engines working on the 
cars. Had Mr. Parker made inquiries, I would have been pleased 
to have provided him with this information, which I now take the 
opportunity of doing. 

Cars carrying respectively forty and fifty-two passengers have 
now been running on the Blackpool, St. Anne's, and Lytham 
Tramway Company’s lines for upwards of three years. The total 
cost of running these, including repairs, taken over the whole 
period of working, is 3°47d. per car mile, the cost of gas being “92d. 
per car mile. Passengers to the extent of 14 millions have tra- 
velled on the cars, 

Cars have also been running on a suburban railway at Trafford 
Park, near Manchester, for about fifteen months, the cost of which 
is 3°1d. per car mile, including all running charges and repairs, 
and no complaints whatever have been made as to any nuisance 
arising from the use of gas. 
Percy Hotyoake, Secretary. 
The British Gas Traction Company, Limited, 22, Chancery-lane, 

London, June 13th. 





SEWAGE ANALYSIS. 


Sir,—Mr. Wanklyn, in his letter of June 12th, states that he is 
in accordance with Sir Edward Frankland in saying that Frank- 
land’s process of determining organic carbon and nitrogen is appli- 
cable to sewage and many sewage effluents, 

I remember Mr. Wanklyn being called asa witness in the Salford 
sewage trial before bis Honour Judge Parry in 1895, and stati 
that ‘‘it is well known that I do not receive Dr. Frankland’s 
figures, but I believe he endeavours to get organic carbon, and 
fails to get it. It is a difference that has been between us for a 
quarter of a century. He will probably never alter his opinion, 
and I shall probably never alter mine. I regard his organic carbon 
and nitrogen determinations as waste — (See transcript of 
shorthand notes, page 189, 2, 1970.) is was Mr. Wanklyn’s 
answer to counsel’s question as to the polluting character of a 
sewage effluent, and in further cross-examination Mr. Wanklyn 
erm ‘It is well known that I utterly reject determinations of 
nitrogenous organic matter, and the carbonaceous organic 
matter.” 

It is obvious that Mr. Wanklyn objected to the Frankland 
method being applied to the analysis of sewage effluents, and as 
his views are as a rule so emphatic and unalterable, it is with some 
degree of surprise that one notes the alteration of opinion which 
Mr. Wanklyn has now put on record. 

Frank Scupper, F.I.C., F.C.S, 
tome and Irwell Joint Committee, 
44, Moseley-street, Manchester, June 13th, 





TRAMWAYS IN EAST LONDON, 8S.A. 


S1r,—I notice in your issue of May 5th, under the heading 
‘* Engineering Notes from South Africa,” your correspondent 
states that ‘‘ London is considering the adoption of electric 





traction for its tram service,” This is scarcely correct, as at th 
resent time there is no system of trams in East London. We Pree 
owever, busily engaged upon the construction of an overhead 
electric system, which has to be finished by the end of Septembe 
next, The contracts for this work were let last September, The 
work is well in hand, and the rails are now actually being laid, 
East London, South Africa, ONE OF THE ENGINEERS 
May 29th. : 








AMERICAN ENGINEERING NEWs, 
(From our own Correspondent.) 


The automatic coupler.—The number of varieties of automatic 
ae which comply with the standards of the Master (a, 
Builders’ Association is so great that the lack of uniformity in 
details to a large extent defeats the primary objects of the uso of 
a standard automatic coupler. This multiplicity of coupler details 
involves great cost to the railways in keeping a stock of the 
several parts of each make of coupler, and in repairing damages 
due to the fact that some of the couplers will not properly couple 
with one another, and will pull apart in the train. This came 
multiplicity is also the cause of increased danger to the men in 
shunting work. Much of the trouble is due to the severe compe- 
tition having led some manufacturers to produce inferior couplers. 
which they offer to the railways at a low price, and which some 
railways will purchase merely on account of their cheapness, with. 
out considering the dangers and troubles thus introduced in train 
service. The Association is now considering steps to make q 
radical reduction in the number of couplers in service, and this 
will probably be done by adopting strict rules and regulations as 
to the character of the material and the workmanship. These wil] 





be enforced by a rigid system of specifications and tests, Many 
of the yardmen are now opposed to this co , ON account of the 
confusion due to the use of so many different makes, These 


defects, however, are not inherent in the coupler, but are due to 
imperfect material, imperfect workmanship, and carelessness on 
the part of some railways in accepting couplers which do not 
properly comply with the standards. Nevertheless, it is almost 
universally admitted that the coupler, when properly made, is 
entirely satisfactory and successful, and as about four-fifths of the 
goods wagons are equipped with it, future development must be 
in the improvement and limitation of the design, and not in any 
radical change of type. 

American Society of Mechanical Engineers.—The meeting held at 
Washington in May was well attended and exceptionally successful 
and interesting. The meeting opened by an evening session, at 
which an address was delivered by Col. Bingham on the construc. 
tion of the Washington Monument. This was followed by a 
reception, held by Mrs. Westinghouse, and Admiral Melville, U.S, 
Navy, the President of the Society. The next day visits were 

aid to the White House and to the National Military Cemetery, 

he second day the Society visited the Navy Yard and the war. 
ships lying there, the new tank for testing ship models, the gun 
factory, and the ordnance museum. In the evening a reception 
was held by Mrs. Geo Westinghouse at her residence. The 
third day visits were paid to the home and tomb of George Wash- 
ington at Mount Vernon, to the Washington Monument, and to 
the new Congressional Library Building. The monument is a 
marble obelisk, 5554ft. high, with a pyramidal top, capped by a 
pyramidal block of aluminium weighing 100 ounces, The size at 
the base is 55ft. square, with walls 15ft. thick, and a central well 
25ft. square. The top is reached by an elevator or lift, and by a 
winding interior stairway. The new building for the Library of 
Congress is a large and handsome structure, with a magnificently- 
finished interior. The features of principal mechanical interest 
are the lighting, heating, and ventilating plants, and the lifts and 
conveyors at to carry the books from the shelves to the book 
counter. The Society is in an excellent financial condition, its 
receipts for the first part of the current year having been £700 in 
excess of expenditure. Since January special meetings of junior 
members have been held, and have proved very satisfactory. ‘hey 
will be held once a month after the summer recess, A number of 
good papers were presented at the busi sessions of each day 
of the meeting. 

Boston Elevated Railway.—The city of Boston is the latest to 
adopt the elevated railway system for rapid transit in the city and 
suburbs. Work is now under construction in the first section, 
seven miles in length, which will have eleven stations. The tickets 
will be good for a continuous ride on the tramcars beyond the 
termini, and the terminal stations are therefore designed to 
accommodate the elevated railway trains above and the tramcars 
below. The foundations are concrete pedestals, reaching to the 
surface of the ground, and supporting steel posts or columns, 24ft. 
high. The posts are of H section, formed of two special channels, 
with flanges inward, connected by a transverse plate connected to 
the webs of the channels by angle irons. Between the posts are 
transverse plate girders 5ft. 10in. deep, with brackets carrying 
four lines of longitudinal plate girders. Medium, open-hearth 
steel is used, with an ultimate tensile strength of 64,000 lb. 
Punched holes are reamed out by drilling to a diameter ‘in. 
greater than that of the rivet. The opinion of the engineer is 
that it is better and cheaper to employ reamed medium steel at a 
high intensity of working strain than unreamed soft steel at a 
lower intensity. The is not built entirely along the streets, 
as in New York, but partly upon its own land, as on some of the 
Chicago lines. The line will be operated by electricity, like all the 
Chicago lines, taking current from a third-rail conductor by means 
of contact shoes in the bogie trucks of the cars, The permanent 
way consists of 851b. flange rails of the American Society of 
Civil Engineers’ recommended section, spiked to pine sleepers 
7in, by 8in., 8ft. long, with every fourth sleeper 12ft. long, carry- 
ing a plank platform or walk. e third-rai] conductor will be a 
50 lb. flange rail outside the running rail. Longitudinal guard 
timbers are laid on each side of each running rail, The terminals 
will have loop ends, and inclines counecting the elevated line 
with the tramway lines, so that tramcars may run up alongside 
the elevated platforms, 











LAUNCHES AND TRIAL TRIPS. 


West Pont, steel cargo steamer ; built by, Robert Stephenson 
and Co., Limited ; to theorder of, Norfolkand North American Steam 
Shipping Company, Limited ; dimensions, 375ft., 50ft., 38ft.; to 
carry, 7500 tons ; engines, triple-expansion, 26in., 43in., 7lin., 
by 48in., pressure 180 lb.; trial trip, June 17th, 12 knots. — 

ORIFLAMME, oil tank steamer ; built by, Armstrong, Whitworth, 
and Co., Limited ; to the order of, Messrs. Lane and Macandrew ; 
dimensions, 347ft., 45ft., and 29ft.; engines, triple-expansion, 24in., 
40in, and 64in, by 48in.; constru by, Wallsend Slipway and 
Engineering Company ; trial trip, June 15th, 11 knots, : 

ORTUGAL, 8,8. roail and passenger steamer ; Sir Raylton, Dixon, 
and Co., Limited ; to the order of, Senhores Empreza, Nacional 
de Navegacao 4 Vapor, of Lisbon ; dimensions, 377ft., 45ft. 6in.; 
engines, triple expansion, 28in., 46in., 77in., 48in., pressure 180 Ib.; 
— by, Thomas Richardson and Sons, Limited ; launch, 

une 7th, 











Tue Society o¥ Art's,—The conversazione of the Society of Arts 
was held at the Natural History Museum, South Kensington, o 
Tuesday last, and was a a The President, Sir John 
Wolfe Barry, K.C.B,, and the Members of Council received the 
members and guests, who were present in large numbers, in the 
Entrance Hall of the Museum, and they then dispersed through 
the various galleries and rooms, where there was opportunity of 
examining the interesting collection of birds, &c., for which the 
Museum is famous, Two bands played selections of music during 
the evening, which was very enjoyable, 
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IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 

OTHER DISTRICTS, 

(From our own Correspondent.) 

Tug discount question is being carefully watched by the marked bar 
makers, upon whom it can hardly fail to have some influence if it 
jscarried through. Meanwhile marked bars remain at £8 10s. for 
ordinary, with the customary 12s, 6d. for a few special brands, 
Second grade iron by the list houses is £8 ; rivet iron is quoted 
at £8 10s.; nailrods, £7 165s. ; strip, £7 10s.; and hoops, 
$7 17s. 6d. to £8 10s. An order for 500 tons of gas strip is under- 
stood to have been booked for shipment to Germany, 

Black sheets, singles, are quoted £7 7s. 6d. to £7 12s, 6d. ; 
doubles, £7 15s, to £8; and trebles, £8 10s. Galvanised corru- 
gated sheets are in good demand at £12 10s, to £12 lbs, f.0.b, 
Liverpool for 24 gauge. — 

The demand for engineering sections of steel continues large 
and pressing. Some of the makers are so busy that orders have 
to be declined, unless a good three months can be given before 
deliveries commence, The Lilleshall Iron Company, Shropshire, 
are about to extend their agg pee facilities by putting down 
a new Siemens gas furnace, Mild steel was quoted to-day £7 5s. 
to £7 10s. for bars, £7 5s. to £7 15s. for angles and girders, plates 
£8 5s, to £8 15s., and £8 10s, upwards for sheets. 

The pressure of work ap) to be widely distributed, and 
to extend not alone to Midland manufacturers, but to firms in 
other districts whose productions are sold on the Midland markets. 
Local agents for noted steel and pig iron firms in South Wales and 





the North are complaining that their quarterly returns are being 
strongly affected by the inability of makers to effect deliveries— 


for, of course, delayed deliveries mean delayed commission, and 
when deliveries are badly delayed it blocks the way for new 
business. 

There was a good deal less pig iron available than is asked for, 
and prices consequently continue firm, and consumers are com- 
plaining of the inconvenience of not bay able to get material 
quickly. Staffordshire cinder forge is 53s. to 55s.; part-mine, 
57s. 6d. to 60s,; all-mine, 64s, to 70s.; best ditto, 75s, to 77s. 6d.; 
and cold blast, 105s, For Northamptonshire forge 58s. to 60s, is 
asked ; Derbyshire, 58s, to 59s.; and Leicestershire, 55s, to 60s. 

Copper at 75§ to 75% cash, and 754 to 75? three months, is 
rather less dear on the week to buy for engineering and other 

Sir T. B. Cusack-Smith, Consul-general at Valparaiso, 
in a report issued by the Foreign-office this week, states that 
owing to the late in the value of copper a great deal of 
attention has been drawn to the vast supplies of this metal which 
are 7 to se in vy Cw g eo eee been re- 
opened, those which were are being pum out pre - 
on to resuming work, and a number of mines and nialag 
properties are for sale. Foreign syndicates are buying up mining 
ventures, and everything points to a great opening up of the 

r industry in Chili. 

The arg and other trades of North Staffordshire will be 
benefited by the North Staffordshire Railway Bill, which has just 
been passed through committee, and has been ordered to be 
reported to the House for the third reading. The company will 
get running powers over a small piece of line between Bulwell 

th Junction and Basford West Junction, and thus avoid the 
present circuitous route. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester—Throughout the engineering trades of this district 
the position remains practically as last reported. If there is any 
change it is, perhaps, as previously mentioned, in the direction of 
not quite so great a pressure of new work coming forward, but this 
has no appreciable effect upon the general condition of activity, 
works for the most part having sufficient orders already on their 
books to keep them fully going over the remainder of the year, 
and in some instances well into next year. The question is 
whether, with the rapid upward movement in fuel and all descrip- 
tions of raw and finished material, engineering firms will be ae 
to secure new work at the correspondingly enhanced prices that 
will be necessary to cover the largely increased cost of production, 
In some quarters the opinion is expressed that this may act as a 
check upon the placing out of new orders, and that when the 
pressure of present work in hand is over there is some probability 
of a more or less general ei | off in trade. 

The employment returns issued by the Amalgamated Society of 
Engineers are of much the same satisfactory character as those 
=_— last week from the monthly ——_ of the Steam Engine 

kers’ a 2 the Machine Workers’ Association. e 
Amalgamated Society of Engineers has only 24 per cent. of the 
total membership on out-of-work benefit, and in the Manchester 
district the proportion is a trifle under 3 per cent., with an ex- 
ceptional demand for smiths and patternmakers reported by the 
local officials, With regard to labour rn adjourned con- 
ference respecting the wages movement in Mid-Lancashire will 
shortly take place, but at Liverpool a demand for advanced wages 
has been refused by the employers. 

In the iron trade the upward move goes on unchecked, and the 
ene impression would seem to be that we are almost certain to 

ve high prices, at any rate all through the remainder of the year. 
As to how far future advances are likely to g, it is impossible to 
express any definite opinion, but that they have by any means 
touched the top would appear to be improbable. In the mean- 
time not more than a limited weight of business is being put 
through in the iron market here ; consumers, notwithstanding the 
fact that the only result of holding back has been the payment 
of still higher prices, with an increasing difficulty in securing 
supplies, still follow the advance very cautiously, and for the 
most part buy only as they are compelled to cover ically hand- 
to-mouth requirements, This restriction of buying, however, in 
no way affects the strong position held by makers. In fact, the 
limited business offering is quite as much as, or more than they 
care to entertain, even at the maximum prices they can get. 

At the Manchester market on Tuesday they were asking further 
advances, ranging from 1s, 6d. to 2s, 6d. on local and district 
brands, and 1s, to 2s, ~~ ton on Scotch and Middlesbrough. So 
far, however, as both local and district brands are concerned, list 
ratesare practically altogether ignored. Nominally, there has been 
no further official advance, but the selling prices are steadily 
rising, and in foundry qualities only small orders are being booked 
at about 67s, 6d., less 24, for Lancashire ; 65s, 6d. net for Lincoln- 
shire, and about 67s, for Derbyshire, delivered Manchester ; the 
same applies to forge qualities, the minimum quotations for 
which are about 65s, 6d., less for Lancashire, and 64s, 2d. 
net for Lincolnshire, delivered Warrington. For good foundry 
brands of Middlesbrough by rail, Manchester, 72s, 10d. net cash, 
is now the average quotation, with Scotch, delivered Manchester 
docks, quoted by makers about 71s. 9d. to 72s, for Eglinton and 
Glengarnock, but in the open market there are sellers at about 
6d. to 1s, less, For American pig iron there are now no quota- 
tions at all, 

Lancashire finished ironmakers have had no difficulty in esta- 
blishing the full advance of 10s, reported last week, business 
coming forward freely at the new rates; and as there has since 

nasimilar upward move in North Staffordshire and in Scotland, 
the position all through is exceedingly strong. Delivered Man- 
chester district Lancashire bars are firm at £7 15s., and in some 
special cases 2s, 6d. above this figure has been got for delivery 
Liverpool, North Staffordshire bars are now quoted £8 delivered 
Mane In hoops business is not quite so active as in bars ; 
ut there is a satisfactory demand at the advanced rates of 
8 2s, 6d, for random to £3 Is, 6d, for special cut lengths, delivered 


Manchester district, and 2s, 6d, less for shipment, Sheets average 
about £8 12s, 6d. to £8 15s, delivered here. 

In the steel trade prices show some variation. Whilst on raw 
material there is a further strong upward move of about 2s, to 
2s, 6d., any further advance on finished material has been confined 
chiefly to jal brands. For hematites the minimum is now 78s., 
with special brands 82s. to 82s, 6d., less 24 ; local billets, £5 17s. 6d. 
net; local bars, £7 15s., with some special brands £8, and 
nominally up to £8 10s, ; whilst boiler plates range from £8 15s, 
up to £9, delivered here, 

The executive of the Amalgamated Society of Engineers seems 
to be scarcely working very smoothly with some of the branches, 
Recently I referred to one of the organising delegates in this 
district having been suspended owing to his rather ex: ting 
methods of procedure, which were not at all appreciated by the 
leading officials of the organisation. The members in the district 
referred to have, however, I hear, declined to endorse the known 
wishes of the executive, and have re-elected this delegate to the 
post from which he was suspended, 

Messrs, J, Stott and Co., of Oldham, are introducing a new 
design in ventilating fans arranged to be driven by water. In this 
apparatus the water is admitted through a pipe at the top of the 
fan, and the — power applied through a modified form of the 
Pelton water wheel, which is introduced in a trough in the ring of 
the fan, and is connected with the fan blades, This arrangement 
is being specially adapted for relieving sewer manholes and 
chambers of poisonous gases. 

Another speciality recently brought out by the same firm is an 
improved form of acetylene gas generator, which is provided with 
a series of cooling pipes placed between the generating chambers 
and the holder, for the purpose of reducing the temperature of 
the gas produced to that of the outside air. 

In the better a of round coal there is necessarily, with 
the advance of the summer season, a cat pee | lessening of 
requirements for house-fire consumption, but all other classes of 
fuel move away freely, with pits generally working practically full 
time, and supplies short for iron-making, steam, and general 
manufacturing purposes. Common round coals are in quite as 
active demand as ever for steam and forge purposes, an’ i 
continue exceedingly firm, with a tendency to harden, 9s. to 9s. 6d. 
being readily got for steam and forge coals at the pit. The better 
qualities of engine fuel also continue in brisk demand, with a 
shortness of supplies, and prices very firm at the full rates or my | 
quoted, best slack averaging 6s. 6d. to 6s. 9d., and medium 5s. 6d. 
to 6s, per ton; whilst on forward contracts collieries are gener- 
ally quoting from 1s, 8d. to 2s. 1d. per ton over last year’s rates, 
Some of the inferior descriptions of slack are, however, rather 
more plentiful in the market, and prices here and there are a 
shade easier, common sorts being obtainable at 4s, 9d. up to 
5s. 3d. for ordinary descriptions at the pit. 

A steady shipping business is reported, which is taking away a 
good deal of the surplus output of the better qualities of round 
coal, with prices about as last quoted ; ordinary steam coal, de- 
livered Garston docks, fetching about 9s, 6d. to 9s, 9d.; with 
second round coal suitable for coastwise 4 for house-fire 
Pp about 10s, 3d.; steam coal, delivered High Level, Liver- 
pool, is quoted 10s., and on the Ship Canal about 10s. 6d. per ton. 

For all descriptions of coke there is an increasing pressure of 
demand, far in excess of what makers can at present supply. In 
fact, the principal makers have either to altogether decline con- 
siderable inquiries or are only booking a limited proportion of the 
orders that are offered, whilst prices continue to move strongly 
upwards, ordinary furnace cokes fetching 18s, to 19s., and good 
foundry qualities 24s, to 26s. at the ovens, 

Barrow.—There is a very brisk demand for hematite pig iron in 
this district, and a strong tone prevails in the market. Orders are 
very plentiful ; but business is still only ane done on a compara- 
tively small scale, because makers have very little iron to sell, and 
speculators are firm, and sticking for fuller ag Sellers’ prices 
of warrants have ranged from 69s. 114d. to71s. a. net cash, and 
are now at 71s. 84d., while buyers are offering 71s. 8d., and are 
pressing for big deliveries, arrant iron stocks have increased 
during the week by 705 tons, and now stand at 232,057 tons, or an 
increase of 50,078 tons since Christmas of last year. There are 
forty-two furnaces in blast, as compared with forty-one in the 
corresponding week of last year, and all the iron produced is 
practically going into immediate consumption. The hematite 
required to keep the steel-producing plant of the district in full 
operation is considerable, and likely to remain so; and large 
parcels are sent by rail to Sheffield and elsewhere, while a large 
tonnage is despatched by means of shipping. 

Iron ore is in very full request, and raisers find a difficulty in 
meeting delivery hp gr wage. although they are bringing more 
ore to the surface for some time past. Good eg sorts 
are quoted at 15s. 6d. per ton, and common sorts fetch 12s, 6d., 
while best descriptions are at 17s, to £1 a ton net at mines, 
Spanish ores are in large consumption, and are bei ar | 
imported at West Coast ports, prices ranging from 16s. to 17s, 6d. 
per ton. 

In the steel trade there is considerable life, and the demand is 
strong and fully maintained. rders are plentiful for heavy 
rails, which have improved in price, and are quoted at £5 5s, per 
ton. Ship plates are in brisk panes ape prices are steady at 
£7 2s, 6d. per ton, while angles in which not much trade is done 
in this district, are at 13s. 9d. All other descriptions of 
steel are in demand, and the mills are kept easily employed 
= and day, and are likely to remain so during the whole of 

is year, 

There is a very brisk business — in shipbuilding and 
marine engineering, and orders are in the meantime very fully 
held, but preparations are being made to increase the work in 
hand, Next month the Pacific liner Ortona will be launched from 
the Barrow yard, as also H.M.S, Ve 

There is much life and activity in the coal and coke trades, and 
the demand is thoroughly well maintained, good prices ruling, 
ave coal being at 15s, 6d. per ton, and Durham coke at 
27s. 6d., delivered at makers’ works, 

Shipping returns at West Coast ports for last week show that 
the exports of pig iron were 8700 tons and of steel 3570 tons, 
showing an increase of 3662 tons of pig iron and a decrease of 
9326 tons of steel, as compared with the a week of 
last year. The total exports for the year amount to 295 tons 
of pig iron and 229,269 tons of steel, showing an increase of 706 
tons of pig iron and a decrease of 33,504 tons of steel, as compared 
with the corresponding period of last year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE condition of affairs in the South Yorkshire coalfield con- 
tinues very much as previously reported. The demand is 
singularly wellsustained, and although stocks are small, holders 
are in no hurry to put them upon the market, Values are 
firmly maintained, and the tendency is still towards higher rates. 
Contracts with the railway companies for supplies of locomotive 
fuel during the half-year commencing next month are not being 
settled quite so quickly as was expected, It is an open secret that 
there has been some difference amongst coalowners as to the 
advances they ought to require; 2s, 8d, per ton has been got by 
the Lancashire coalfield in several instances, and there is a 
tendency in Yorkshire to stand out for a similar figure, while 
some coalowners would be content to obtain less; it is probable 
that a similar advance will be required in South Yorkshire, In 
— forthe high — - —_ quotations, the call at — 

ing for the er qualities, the secondary e being put in 
part to stock. An average business is being done in the London 
market, with a slight advance in values in one or two instances for 





the higher grades of coal, inferior qualities maintaining previous 








uotations. Best silkstones are 10s, to 11s, per ton ; ordinary, 
rom 8s, 6d. per ton; Barnsley house, 9s. to 10s. per ton; 
seconds from 7s, 6d. per ton. In steam coal the demand 
is firmly kept up, the to the Humber ports bei 
uite as large as when the Welsh coalfield was closed throug 

e strike. Barnsley hards fetch from 9s. 6d. to lls. per ton; 
second quality from 8s, 6d. per ton, Gas coal is in moderate 
request, although full values are still obtained. Engine fuel con- 


tinues largely called for at recent high rates, supplies being not 
quite equal to market requirements, particularly in small coal, 
which is iy to coking. Nuts readily fetch 7s, to 8s. per ton, small 
from 5s, 6d. per ton, pit slack from 3s. 6d. per ton. Notwithstand- 


ing the ——e number of coke ovens the market takes all the 
output. Best coke, 15s, to 16s. per ton; ordinary from 13s. to 
14s, per ton. Consumers requiring forward deliveries have to pay 
from 5s, to 6s, per ton more than the price of six months ago. 

In the wide range of the heavy industries business is as brisk as 
can be desired, the difficulty in some instances being to give 
deliveries at the time required. This remark applies to all 
kinds of military, marine, railway, engineering, and general cast- 
ing and forging trades. In the lighter industries there is rather 
less doing. The holiday season is at hand, and trade usually 
slackens off betwixt the summer and the autumn. The foreign 
markets, too, are somewhat quieter than they have been. The 
South American trade, which was expected to improve by this 
time, has disappointed local expectations, and continental com- 
petitors are taking a good deal of the trade with their cheaper 

roductions. In table cutlery there is rather more doing, the 

nited States trade, although miserably small compared to what 
it once was, being pretty fair in the better classes of goods. The 
difficulty at present with Sheffield cutlers is to get hafting 
materials, which, both in ivory and staghorn, are very scarce. 
This condition of affairs leads to the greater use of substitutes, 
such as American celluloid, which is not only adapted for ivory, 
but has latterly been used for producing imitation staghorn. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


A PARTICULARLY favourable account can be given this week of 
the condition of the iron and allied industries in all branches, the 
improvement is progressing very satisfactorily, and a large busi- 
ness has been done, generally at higher figures than ruled last 
week, or, in fact, have ruled for nearly ten years. Makers havea 
great deal of their own way in fixing prices, and almost whatever 
they ask in reason they can get, for consumers are undoubtedly 
very anxious buyers, There is no doubt the advances of prices 
in the earlier stages of the upward movement were helped on by 
the speculative buying, but now it is chiefly the buying of actual 
consumers that is strengthening the market. Iron a steel are 
very scarce, and it is not easy to buy them in large quantities, 
producers having already good orders on their books. Buyers are 
certainly more numerous than sellers, and what is more, they are 
prepared to purchase for delivery not only during the whole of 
next half year, but also well into 1900. One potent reason for the 
further advances of this week is that consumers who have been 
buying from hand to mouth only, in the hope that prices of iron 
would drop, now —— that this is not the best policy, and that 
the longer they wait the more they will have to pay. Accordingly, 
they have been offering to buy freely, and now that they have 
made up their minds to buy, they find manufacturers in no hurry 
to sell, as they have little iron available for prompt delivery, and 
are not pre to commit themselves forward to any great 
extent. 

It seems to be the general opinion that, as far as No. 3 Cleveland 
pig iron is concerned, the price will very shortly overtop the 68s, 
which was realised in the early part of 1890, that being the best 
figure that has been reported for more than twenty years. What 
is most noticeable is that the brisk demand and advancing prices 
are being continued into June, a month which is usually character- 
ised by ease in the d d and decline in the prices. It is 
recognised that trade must be unusually prosperous when the 
activity is maintained at this period of the year. Considerable 
sales of No. 3 Cleveland pig iron have this week been made at 
64s. per ton for prompt f.o.b, delivery, and the leading firms have 

ut up their quotations to 64s. 6d. No, 1 has been raised to 66s.; 
a 4 foundry to 63s.; and grey forge to 61s. 6d. 

There is now a large demand for Cleveland iron from the Con- 
tinent, and —— from Germany, to which country our 
deliveries are the best on record, and quite counterbalance a 
decrease to Scotland. Last year the Germans were getting supplies 
of cheap American pig iron, which allowed of their reducing their 
demands upon Cleveland, but this year America cannot supply 
them, as their pig iron is needed at home, and the German 
consumers have to buy more extensively than ever from Cleveland, 
and that has helped prices up considerably. At the same time 
pig iron prices in this district have gone up so quickly, and so much 
faster than Scotch, that Cleveland iron is dearer to the Scotch 
consumer than the iron made in Scotland. The consequence 
naturally is, that less Cleveland iron is being sent to Grangemouth. 
As, however, Cleveland makers can sell their iron for delivery 
elsewhere at the advanced prices, they do not attach much import- 
ance to the decline in the deliveries to Scotland. Not long 
Scotch iron was 8s, 6d. per ton dearer than Cleveland—each at the 
furnaces—but Cleveland iron has risen so much the faster that the 
difference is only about 3s., a difference which does not cover the 
cost of delivering Cleveland pig iron to the Scotch consumer, 

Makers of hematite pig iron have advanced their price for mixed 





numbers to 70s. per ton, and where orders have been very pressing 
as regards delivery 71s. has had to be = @ price which must 
leave a good thing for the producers, Rubio ore is quoted at 


16s, 9d. to 17s. per ton, delivered at the wharves in this district. 
The exports of pig iron from the Cleveland district this month 

have been remarkably good, almost the best on record, and this 

is the more encouraging, because it is reported at a time of the 

year when trade is usually becoming quieter. The shipments for 

this month up to Wednesday night were 93,758 tons, as com 

with 85,112 tons last month, and 72,474 tons in June, 1898, to 


The heavy decrease in the stock of Cleveland pig iron in the public 
warrant stores now makes it aes that there is something 
approaching a famine as regards the supply of pig iron in makers’ 
hands. ‘Traders would not believe much in reports of scarcity 
when iron was being sent into the public stores, but the substantial 
decrease during the past ten days is evidence that the report is 
not without foundation, for the prices of warrants are not such 
that consumers will buy them in preference to makers’ iron. On 
Monday no less than tons were taken out of Connal’s stores, 
On Wednesday night the quantity held was 132,460 tons, a de- 
crease for the month of 11,916 tons, the largest decrease that has 
been recorded for many years in a similar time, The stock of 
Cleveland hematite pig iron on Wednesday was 21,462 tons, a 
decrease for the month of 1692 tons. 

The demand is generally good for manufactured iron and steel, 
and the plate-makers’ syndicate, at a mesting held in London on 
Wednesday, advanced prices substantially. It has been considered 
rather singular that while the prices of raw materials were going 
up so fast the quotations for plates should be practically stationary, 
but it must be remembered that the plate-makers advanced their 
prices pretty quickly in the spring, when the move upward in 
materials was not large. The increasing demand, the full order 
books, and the heavier cost. of production, have led to a rise this 
week, Sheets have also been raised in value, as have also railway 
chairs, while the tendency in other branches is a upwards, 
Steel sheets, singles, are now at £8 15s., and doubles at £9, 
Steel ship angles are at £6 17s. 6d., and iron ship angles at £6 15s., 
while common iron bars are at £7, and in some cases £7 2s. 6d. has 
been paid, Heavy steel rails can be bought at £5 5s, net, if the 
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quantity required be large ; but for small quantities £5 10s. must 
be paid. Cast iron railway chairs are now up to £4 net. A new 
irder manufactory is to be established in the neighbourhood of 
iddlesbrough ; but the projectors have found some difficulty in 
securing suitable land for their works, except at very exorbitant 
rices, 
* The movement which has been started by the Staffordshire iron 
trade to bring about the abolition of discounts in the iron trade is 
an important and desirable one, and should be supported by the 
manufacturers. Pig iron in this district is sold at a net price, and 
there is no reason why finished iron and steel should not be also. 
Business is complicated by the differences in the discounts allowed. 
In this district, for instance, 24 per cent. discount is allowed on 
finished iron and steel prices, except rails and railway materials, 
whereas in Scotland 5 per cent. is allowed. If manufacturers can 
sell rails at a net price, it may be asked why plates, angles, and 
bars should not be sold on the same conditions. It is mainly 
by way of increasing the discount that competition in quiet 
times is carried on. The same standard price is quoted ; 
but one firm will allow a larger discount than another. 
An effort has already been made in this district to abolish the 
1 per cent. commission allowed to merchants, and the custom 
seems to be dying out, because business in finished iron and steel 
is being done much more generally than it was between producer 
and consumer direct, without the intervention of the middleman. 
If discounts are to be continued, it is desirable that they should 
be uniform for the various districts. 

The coal trade continues active, there being a very brisk home 
as well as export demand, especially for steam coals. In the 
Newcastle district most of the collieries have been laid idle the 
greater part of the week, owing to the race holidays, but else- 
where the production is above the average. Prices are well main- 
tained. Best steam coals range from 12s, 3d. to 12s. 94. f.o.b., 
and smalls from 5s. 3d. to 5s. 9d. For best gas coals 9s. 6d. to 
10s. f.o.b. may be quoted. Coke is very scarce, and some of the 
leading makers are getting 223. 6d. and 23s., delivered Middles- 
brough, over next half-year, while average qualities realise fully 
2l1s. 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has continued strong during the past week, 
and there has been a further genera: advance in prices of raw 
iron. Reports from the Continent and from the United States are 
of such a nature as to inspire confidence in the state of trade 
generally, and the demand at home is very steady and on an 
extensive scale. Since last report consumers have nm more in 
the market than for some weeks previously, and the filling up of 
their requirements has naturally had a stimulating effect on 
business. Scotch warrants have sold from 67s. 1d. to 67s. 6d., and 
back to 66s. 104d. cash, and from 67s, 4d. to 67s. 9d., and back 
to 67s. 14d. one month. Business has been done in Cleveland 
warrants at 64s. cash, 64s. nine days, 64s, twenty-five days, and 
63s. 9d. to 64s, 5d. one month. Cumberland hematite warrants 
have been done from 71s. up to 71s. 114d., and back to 71s. 14d. 
cash, and from 71s. 44d. to 72s, 3d., and back to 71s. 4d. one 
month. The highest of these prices mark a further decided 
advance upon anything formerly done, 

There is a very good demand for makers’ iron, the prices of 
which show still further advance. Govan, f.o.b. at Glasgow, 
No, 1 is quoted 68s. 6d.; Nos. 3 67s, 6d.; Monkland, No. 1, 
70s.; No. 3, 67s. 6d.; Wishaw and Carnbroe, Nos, 1, 69s.; Nos. 3, 
68s. ; Clyde, No. 1, 72s.; No. 3, 68s.; Gartsherrie, Calder, and 
Summerlee, Nos. 1, 72s, 6d.; Nos. 3, 69s.; Coltness, No, 1, 73s. 6d.; 
No. 3, 69s. ; Glengarnock, f.o.b. at Ardrossan, No. 1, 71s.; No. 3, 
68s.; Eglinton at Ardrossan or Troon and Dalmellington at Ayr; 
Nos, 1, 69s. 6d.; Nos. 3, 68s. ; Shotts at Leith, No.1, 72s. 6d., 
No. 3, 68s, 6d.; Carron at Grangemouth, No. 1, 73s. 6d.; No. 3, 
69s. per ton. 

There is a very brisk demand for Scotch-made hematite pig 
iron, and merchants quote 73s, 6d. per ton, delivered in railway 
trucks at the steel-works, 

Shipments of pig iron from Scottish apa in the past week 
amounted to 6560 tons, compared with 3624 in the co nding 
week of last year. There was despatched to Italy 1610 tons, 
Germany 500, Holland 435, Australia 220, France 205, Spain and 
Portugal 210, India 165, Canada 100, United States 50, South 
America 15, Russia 70, other countries 220; the coastwise ship- 
ments being 2760, compared with 1727 in the corresponding week 
of last year. 

The condition of the finished iron and steel trades does not call 
fr much remark. The works are as busy as they possibly can be. 
In two or three weeks the annual trade holidays will have arrived, 
wien business will have to be suspended for a week or ten 
days at the least, and on this account there is great pressure 
at most of the works to get orders completed that have 
to be finished before the holidays. There has been some 
fr23sh inquiry for shipbuilding steel, but the demand, as a whole, 
fo: new tonnage is rather backward. The high prices to which 
sh‘ps have been sent by the great advance in building materials is 
keeping shipowners from giving out fresh work, unless in cases 
where this is absolutely necessary. Just now freights are very good, 
but the prospects for vessels put down at present are ed as 
very doubtful. What keeps the steel] trade busy just now is the 
extraordinary amount of Government, municipal, railway and 
general work which is being done, and there is a fair amount of 
this kind of business still offering. 

The coal trade has been decidedly stronger this week. There is 
a better demand for export, not merely for immediate shipment, 
but for delivery a month or so hence. Coalmasters are, as a rule, 
not inclined to fix up much business ahead for the month of July, 
and for orders of this nature they have been asking a little more 
money. Steam coal is in fair demand. There is a very good 
inquiry for the better classes of ell coal for export, and main 
coal is also going away in large quantities for the same purpose. A 
number of extensive contracts for splint for gas-making are being 
fixed up at prices which, generally speaking, show an advance of 
1s. per ton over those obtained twelve months age. Household 
coals for home use are in slow demand. Prices generally show 
little alteration, although the tone of the market as a whole is 
firm. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THOUGH the main body of the colliers appear to realise the con- 
dition of things, namely, that they are pledged for a four years’ 
compact, little disputes are cropping out here and there, and last 
week one somewhat ominous was to the front, caused, it is alleged, 
by the men being called upon to sign a book, which was not justi- 
fied by the arrangements in force. ‘‘ Mabon,” ata large meeting, 
denounced the book, and promised his best efforts in opposing 
the introduction. A meeting is called by the Coalowners’ Associa- 
tion to consider the men’s objections. There is a dispute on at 
the Dowlais Cardiff Colliery, and seventy colliers have given 
notice to terminate contracts at end of month, At Penrhiwkiber 
500 men have given notice. On Monday the whole of the men 
at No. 1 Pit Victoria, Ebbw Vale, returned home in consequence 
of a dispute. This involves 300 men, but is not expected 
to continue. There is also a wage dispute as to price for 
cutting on at Bryn Colliery, Maesteg, affecting 150 men. I 
instance these as showing a certain amount of friction. The 
action of the Coalowners’ Association continues to be conciliatory, 
and even on the subject of holidays they are disposed to take a 
lenient view. At the last meeting of employers it was id 
that the Rhondda, Aberdare, and Merthyr district men should 
have July 5th; the Monmovthshire and Dowlais, July 6th; Tondu, 
Ogmore, and Garw district, July 7th ; and the Western district, 





July 8th. It must, writes the secretary of the Association, be dis- 
tinctly understood that this is not to be a precedent, and that on 
no occasion must a workman take a holiday without the consent 
of manager or owner’s representatives. 

I regret to announce the death of Mr. B. Daniel, of Kenfig Hill. 
He had been for half a century connected with Margam Collieries, 
and was the father of the late Mr. T. Daniel, formerly mayor of 
Aberavon. 

There has been a scarcity of steam coal during the past week, 
but, on the whole, at all ports a fair despatch, Cardiff, for instance, 
sending away 365,000 tons, Swansea 42,000 tons, Newport 80,554 
tons, The tendency of prices is clearly upwards. That of small 
has been firm, and is making itself felt on patent fuel, best quali- 
po ri which have on occasions lateiy at Cardiff sold for as much 
as lds, 

The latest Cardiff prices, coal, are as follows :—Best steam, 13s. 
to 13s. 3d.; seconds, 12s. to 12s, 9d.; drys, 12s. to 12s. 6d.; 
special smalls, 9s. to 9s. 3d.; best ordinaries, 7s. 9d. to 8s, 3d.; 
best Monmouthshire for Cardiff shipment, lls. 3d. to 11s, 9d.; 
seconds, 10s. 6d. to 10s. 9d.; best households, 12s, 6d. to 13s, 6d. ; 
No. 3 Rhondda, 12s. 6d. to 13s.; brush, lls, to 11s, 3d.; small, 
9s. 6d. to 10s.; No. 2 Rhondda, 9s. to 9s. 6d.; through, 8s. 3d.; 
small, 7s. to 7s. 6d.; patent fuel, best brands, 13s, 6d. to 14s, 
Coke quotations, furnace, 21s. 6d. to 23s.; foundry, 233. 6d. to 
25s. 6d.; special, 28s, to 29s, 

Swansea figures:—Anthracite, 133s. to 14s.; seconds, lls, to 
lls. 6d.; ordinary large, 93. 6d. to 10s.; small rubbly culm, 5s. 3d. 
to 5s. 9d. Steam coals, 11s, 6d. to13s.; second quality, 10s. to 11s. ; 
bunkers, 8s. 3d. to 8s. 6d.; small, 7s. to 8s. House coals: No, 3 
Rhondda, 12s. 6d. to 13s.; No. 2 Rhondda, 10s. 6d. to Ils.; 
through, 8s. 9d. to 93. 6d.; small, 7s, 9d. to 8s. 3d. Patent fuel, 
123. 6d. to 13s, Coke, furnace, 23s.; foundry, 25s, to 27s, 6d. 

The Welsh patent fuel industry is now assuming such propor- 
tions that the keenest interest is taken by all engaged in new 
methods and inventions, A statement has been widely circulated 
here this week that one of the latest, a London scheme, proposes 
to eliminate the use of pitch with a resultant bright powerful flame, 
and a saving of 25 per cent. in manufacture. Wales now has the 
lead in patent fuel, exporting three-quarters of a million tons. 
Cardiff of late has taken great strides, and last week despatched 
important carges, 3000 tons going to Genoa. Swansea export last 
week was again over 23,000 tons, 

The coke industry is also in full swing, and a greatly increased 
make is being turned out. The brands to be seen from a wide 
area, Gilfach Coch, the Rhondda, Tredegar, are excellent, and the 
result of good selection of coals and careful manipulation. Some 
of the Monmouthshire coals figure largely. 

For the boom in coke the steady prosperity in iron and coke is 
indebted, and up to date I fail to distinguish any drocping ten- 
dency. At some works the pressure is great. A good deal of the 
late night and early morning at many works is devoted to getting 
off the make into sidings and main roads, Practically work is 
now night and day, and the general use of the electric light is 
found a great assistant. 

The Exchange, Swansea, has on several occasions of late borne 
evidence to the increased animation in the steel and tin-plate 
industries. Of late Liverpool, London, and the Midlands are 
often strongly represented. This week it was stated that pig iron 
warrants continued to move upwards, an advance being shown of 
1ld. per ton in Scotch, 3s. per ton in Middlesbrough, and 1s, 5d. 
per ton in hematite. It was reported by various members that 
numerous inquiries for finished iron and steel are about, but that 
makers are not disposed to make further sales at present, and the 
tendency to quoting higher prices is on the increase. The book- 
ings from American buyers, which Lave been larger of late, are 
not ed as permanent. Itis thought, in the best quarters, 
that America must soon be able to meet all its own requirements, 
On the other hand, the high nature of Welsh _ may be 
expected to secure a fair share of business, Tin-plate manufac- 
turers complain that the increasing cost of materials, everything 
going up in price, takes off much of the benefit of the higher 
prices now quoted. 

Latest quotations, generally, iron and steel are as follows:— 
Pig iron, Glasgow warrants, 67s., 67s. 2d., 67s. 1d., 67s. 24d. cash. 
Middlesbrough No, 3, 64s. 1}d. prompt ; other numbers in propor- 
tion. Hematite warrants, 71s. 74d., 71s. 3d., 71s. 5d. for mixed 
numbers, f.o.b, Cumberland according to brand. 

Welsh bars, £7 5s. to £7 7s. 6d.; angles at usual extras; sheet 
iron and steel, £8 10s, to £8 12s. 6d., f.o.t. at works ; steel rails, 
heavy sections, £5 15s. to £5 17s. 6d.; light, £6 15s. to £6 17s. 6d.; 
sleepers, angles, channels, &c., according to section and specifica- 
tion ; Bessemer steel tin-plate bars, £5 2s, 6d. to £5 5s.; Siemens, 
best, £5 5s., all delivered in district. 

Tin-plates, Bessemer steel coke, 13s.; Siemens coke finish 13s, 3d. 
to 13s. 6d.; ternes per double box, 28 by 20 C, 23s., 23s, 6d., 24s., 
to 26s. 6d.; best charcoal, 13s. 6d. to 14s.; finished black plate, 
£9 12s. 6d. per ton, f.o.t.; Canadas, £8 10s, to £9; big sheets for 
galvanising, 6 by 3 by 30 gauge, £10 15s. per ton f.o.t. 

Block tin is easing off, latest, £116 10s. to £117 2s, 6d.; copper 
has receded £1, Chili bars now £75 12s, 6d. to £75 7s. 6d.; spelter, 
oi. of 10s., £26 10s.; lead, £14 6s, 3d.; Spanish, £14 5s,; silver, 

73d. 

An improved feeling prevails in the tin-plate works, and as a 
sign the men’s leaders have been invited to a conference, 

The re-start of Cwmbwrla tin-house has been arranged ; terms 15 
per cent, off the 1874 list, This will employ fifty men. Finishing 
works are improving. Considerable quantities of black plate are 
being taken by the ports of sates ibe , and I note loadings 
for America, Eastern ports, and Russia, If wages difficulties can 
be avoided, a good run may now be anticipated. 

Last week the Swansea = tre were 50,631 boxes, and receipt 


from works implying good brisk effort, 67,621 boxes, Present 
stock, 222,730 boxes, ills have been going eg but the great 
heat last week was the cause of a deal of discouragement. 


At Briton Ferry an average make continues, and the same at 
Llanelly. Swansea harbour business last week indicated an in- 
crease of 25,000 tons over the correspcnding week of last year. 

Pitwood is coming in freely from Norway, France, and Ireland. 
Present Cardiff prices, 15s. 6d. per ton ex ship. The iron ore 
market is very firm, last figures, Cardiff: Tafna, 14s. to 14s, 6d.; 
Rubio, 15s. 3d. to 15s, 6d. Some of the large ironmasters are well 
bought, and stocks are large, but the depletion going on is great. 

Swansea is importing steel joists and steel channels from Ant- 
werp ; Newport, manganese ore for France ; and this week nearly 
5000 tons iron ore came in for Ebbw Vale in one day from Bilbao. 

By the accidental falling in of the Cockett Tunnel, Swansea, 
last — Swansea has been, at all events temporarily, put on the 
main line, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE position in all branches of the iron trade continues in every 
way satisfactory and prospects are very bright, as demand and em- 
ployment will further increase as the season advances, and makers 
as well as manufacturers are sure to be uncommonly busy through- 
out the greater part of the year, unless the scarcity in raw material 
should force them to limit operations, Already some works are re- 
ported to have been comvelled to let contracts of considerable 
weight pass them because they could not — delivery within 
a reasonable period. The rolling mills and the steel works have an 
exceptionally large quantity of work on hand; for early delivery 
raised prices are willingly given. Lately some Austrian firms have 
been trying to sell merchant iron to meer gy but this has not in 
any way influenced the steady tone of the bar trade, as the 
ere of consumers, having provided themselves ~—— before, 
do not feel inclined to place new orders of weight for the present. 
The vee and sheet mills and all the engineering shops are in 
excellent occupation ; prices remain firm and satisfactory. 











—: 
All the larger German electricity works are reported 
resolved on a rise of 5 per cent, in the prices for dytamee, a 
&e. 


The German coal market remains exceedingly strong, In Ma 
of present year shipments of coal from the Ruhr district “as 
3,757,830 t., against 8,445,350 t.; from the Saar 568,950 t., agains 
528,100 t.; and from Silesia 1,286,740 t., against 1,095,950 t. in th 
same month the year before. Total shipments of coal duri the 
first five months of rr year were, from the Ruhr district 
18,587,780 t. against 16,992,050 t.; from the Suar district 2,829 159 
t., against 2,737,140 t.; from Silesia 6,420,630 t., against 6,020,570 
t., and from the three districts together 27'830,560 t. against 
25,749,760 t. for the corresponding period the year before, In. 
crease in the Ruhr district was accordingly 9°4 per cent,; in the 
Saar district 3°1 per cent.; in Silesia 67 per cent.; and in the 
three districts together 8°2 per cent., against the same period in 
the previous year. 

A pretty good business has been done on the Austro-Hungarian 
iron market during this week and the last. Some firms have been 
fairly successful in competing with foreign houses; a Bohemian 
works recently sold 100 wagons of steel billets to Niirnberg, 

French iron producers continue briskly employed, and dealers are 
doing a lively and generally most satisfactory business. Quota. 
tions for all articles are inclined to be very firm, 

There is nothing of special interest to be told concerning the 
Belgian iron industry, raw and finished iron being in brisk demand 
while the tendency all round is improved. Out of forty blast 
furnaces, thirty-five were in blow on the Ist of June, five 
being damped down or put out. During the first five months of 
the year production in iron and steel was, forge pig 132,645 t, 
against 162,635 t. in 1898 ; foundry pig 42,685 t., against 27,645 .. 
steel 322,750 t., against 286,265 t, in 1898 ; total output amounting 
to 498,080 t., against 476,445 t. for the same period in 1898, The 
prices for pig iron show an inclination to advance. The Moniteur 
des Tutéréts Matériels estimates this year’s output of pig iron in 
Belgium as 1,000,000 t., Germany 8,000,000 t., England 9,250,000 t, 
United States 14,000,000 t., other countries 7,750,000 t.; total out. 
put in the iron-producing countries thus amounting to 40,000,000 t, 
or 5,500,000 t. more than in the previous year. : 

Much life has been stirring on the Swedish iron market for some 
time past, demand for iron ore and for finished iron being exces. 
sively strong, both for home and for foreign consumption. Though 
production has been considerably raised at the ore mines in central 
Sweden, ny «08 are, nevertheless, much lower than requirements, 
Exports in Swedish iron ore were, up to end of April of present 
year 216,450 t,—the highest figures ever attained. The greater 
of the above-named errs was sent to the Rhenish- Westphalian 
blast furnace works, vid Rotterdam. Some blast furnaces in 
Sweden are angers 4 pig iron and blooms almost exclusively for 
export, meeting with ready demand at paying prices. Export 
during the first four months of the year were, in forge and found: 
pig, and in blooms, 20,000 t., against 12,870 t. for the correspond- 
ing period the year before. Bars, of which 32,717 t. have been 
exported up to the present, are in specially brisk request. 

The railway and engineering establishments having received 
numerous and pretty heavy orders for Government and private 
railways, are very busy, and, having orders on their books that reach 
far into the fourth quarter, their prospects for a continued lively 
occupation are uncommonly good, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal: The market is very brisk and prices firm, and for 
prompt shipment merchants are asking an advanced price. House 
coal is rather better than last week. Steel and ironworks well off ; 
producers and makers of finished goods are asking higher prices, 

Tin and copper are a little lower than last week’s quotations, 
Exports for week ending 17th June were :—Coal, foreign, 64,085 
tons ; coastwise, 16,469 tons. Patent fuel, 3480 tons. Imports 
for week ending June 20th were :—Pig iron, 6330 tons ; pitwood, 
6615 loads ; scrap, 365 tons ; manganese, 906 tons ; 1 cargo deals 
and ends, 

Coal :—Beststeam, 11s, 8d. to 11s. 9d.; seconds, 10s. 3d, to 10s, 6d.; 
house coal, best, 12s. 6d.; dock screenings, 8s. 3d. to 8s. 6d,; 
colliery small, 7s. 6d, to 8s.; smiths’ coal, 8s, 6d. gory 
Scotch warrants, 66s. 8d.; hematite warrants, 70s. 10d. f.o.b, 
Cumberland ; Middlesbrough No. 3, 64s. 3d. prompt; Middles- 
brough hematite 70s. Iron ore :—Rubio, 15s. 6d.; Tafna, 14s, 3d. 
to 14s. 6d. Steel :—Rails, heavy sections, £5 15s. to £5 17s. 6d.; 
light ditto, £6 15s. to £6 17s. 6d. f.o.b.; Bessemer steel tin-plate 
bars, £5 2s. 6d. to £5 5s. Siemens steel tin-plate bars, £5 2s, 6d., 
all delivered in the district, cash. Tin-plates :—Bessemer steel, coke, 
13s.; Si coke-finished, 13s, to 13s, 3d. Pitwood :—16s, to 
16s. 3d. London Exchange Telegram: Copper, £75 15s.; Straits 
tin, £117 2s, 6d. Freights steady. 











CATALOGUES. 


Owen, Brazil, and Holborow, Vulcan Ironworks, Bristol.—(1) 
Revised price list of steam engines, (2) Illustrated catalogue of 
steam engines and pumps, 

James Baldwin and Co., Keighley.—lIllustrated catalogue of 
safety boiler mountings. 

W. T. Ellison and Co., Limited, Manchester.—New and descrip- 
tive illustrated catalogue of the Niagara Falls double-acting 
pulsating pump. 








ACCUMULATOR TRIALS.—We are requested by W. Pope and Son 
Limited, to state that their address is Gotha Ironworks, Slough, 
and Broad-street House, E.C., and that the accumulators entered 
by them are of the Sherrin type. 

NAVAL ENGINEER APPOINTMENTS.—The mare, Hi, intments 
have been made at the Admiralty :—Engineers: W. he Lawton, 
to the Duke of Wellington for the Ranger ; H. W. Irish, to the 
Victory for the Lightning ; and T. H. Bishop, to the Pembroke for 
the Dasher. Assistant-Engineers: W. ”. Sillince, to the Duke of 
Wellington; J. J. Kirwin and W. R. Parnall, to the Vivid; 
and W. D. Kilroy, to the Duke of Wellington, all supernumerary. 

TRADE AND Business ANNOUNCEMENTS.—Messrs, Crosby Lock- 
wood and Son announce that on and after the 24th inst., and until 
further notice, during the rebuilding of 7, Stationers’ Hall-court, 
all communications relating to new publications, works in progress, 
and advertisement matters, should be addressed to their general 
offices 23, Paternoster-row (first floor).—Designs for a concert 

vilion to be erected on Dover Promenade Pier, made by Messrs, 

. Noel Ridley, A.M.I.C.E., and Robert J. Beale, A.R.1,.B.A., of 
Westminster, have been selected by the directors, 

TRIALS OF NEW DREDGERS FOR TALIENWAN.—The two power- 
ful twin-screw dredging vessels recently launched by Wm. Simons 
and Co, Limited, of Renfrew, for Talienwan, have completed their 
dredging and steaming trials with very satisfactory results. igre | 
the dredging trials when running eighteen buckets per minute 10 
tons of ordinary free soil were raised per hour, and when runnin, 
twelve buckets per minute in harder material 450 tons of spot 
were raised per hour, both results being considerably in excess of 
the contract requirements, The centrifugal discharge pumps on 
their trials dealt with and discharged on shore through their re- 
spective lengths of steel piping the full amount of dredgings raised 
up by the buckets. Thesand suction pumps working on a maximum 
depth of 40ft. are each capable of raising at least 1000 tons of sand 
per hour. During a two-hours’ run on the measured mile with and 
against the tide a mean speed of over eight knots was obtained, 
being fully one knot in excess of the yen stipulated in the con- 
pre for the voyage, under steam 


tract, e vessels are being 
on an early date. 


and sail, to North China, and will be despatch 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 14th, 

Just now there is a rush of orders for all kinds 
of iron and steel plate and structural material, 
which promises to be maintained for the summer 
season, Under this movement prices have been 

vanced, and are advancing, to the point where 
cost will discourage some share of enterprise. 
There is now a greater volume of projected 
bridge building than ever before known in the 
history of the iron trade. Nearly every railroad 
company out of the nearly five hundred corpora- 
tions is building or proposes to build bridges, or 
do certain work involving iron or steel. The 
stee! rail mills are being similarly loaded up with 
work for delivery during the latter months of 
the year. There are a multitude of enterprises 
calling for heavy equipment, steam pumps, &c., 
which are driving the manufacturers of equip- 
ment to the extreme limit of capacity. Several 
advances have been made during the past week. 
Crude material is difficult to be had, and there 
isa scramble at Pittsburgh, Cleveland, and else- 
where for the remaining capacity, particularly 
jn Bessemer. The rush of late ores has set in, 
and the season will be the greatest ever known 
for the volume of shipments and the expedition 
with which shipments are made, Boats to carry 
8000 tons have been contracted for, and the cost 
of carrying has been reduced to a minimum. 
Furnace capacity will be increased considerably 
next year by the construction of eight or nine 
furnaces now projected. Our advices from all inte- 
rior points is that mill capacity is being sold this 
week for the last three months of the year in 
rails, shapes, plates, iron and steel bars and pipe. 
There is a nervous feeling all through the market 
over the dangers of speculative advances. Mill 
and furnace interests haveall along wisely refused 
to sell iron except to actual consumers, and these 
have aimed to sell only enough to keep them 
cing. The course of billets has been a surprise. 
This week large consumers are trying to force 
orders on the mills. Prices quoted by wire to- 
day are 31 dols, to 32 dols. at mill. The railroad 
companies are not making matters any better by 
advancing freight rates. Within thirty days a 
good many new enterprises for iron and steel 
making have been heard of, and many of them 
will take shape, despite the fear of the big com- 
binations. In fact, these big concerns might as 
well count on some active outside competition, 
should the present phenomenal condition of things 
continue for a year or two, 








ENGINEERING NOTES FROM SOUTH 
AFRIC 


(From our own ‘i 

In his annual report upon the railways of the 
Cape Colony, Mr. C. B. Elliott claims that the 
Colony’s adoption of the automatic brakes places 
its railways in this respect in advance of the 
Mother Country. The automatic brake has 
now been applied to all trains in the Colony, 
whereas at home only trains intended for 
the conveyance of passengers must be so equip- 

The chief locomotive superintendent of 

Jape Government Railways reports upon the 
efficiency of the brake as highly satisfactory. 
The application of the brake has, however, in- 
volved a considerably increased consumption of 
coal, e report shows generally that more 
traffic has had to be carried for a smaller return, 
and the growth in the work of the railway depart- 
ment may be gathered from the fact that 292 
engines have been imported during the past eight 
years. In Rhodesia the line to Salisbury has been 
opened this week, and in the Transvaal the line 
from Pretoria to Pietersburg will be formally 
opened in a few days’ time. An interesting 
experiment is to be tried in Natal, where a 
double-bogie engine of new design, built in the 
Colony, weighing 33 tons, is to be put to work on 

e coast lines. The girders for the new rail- 
way bridge at Cookhouse are the heaviest ever 
launched in the Cape Colony, There is one span 
of 150ft., of which the girders weigh 180 tons, 
and two others of 100ft., the girders for which 
weigh 80 tons. This bridge carries both the rail- 
way and the roadway across the Great Fish River. 

The very interesting subject of corporation com- 
petition in engineering work has lately been dis- 
cussed in THE ENGINEER, and your readers may 
perhaps be interested in a rather curious phase of 
this question as displayed in Capetown. The 
corporation of that city supplies both water and 
the electric current. The other day a firm of 
power users applied for a supply of water for 
working a hydraulic engine. The Waterworks 
Committee recommended the granting of this 
application, but in view of the desirability of con- 
serving the water supply for domestic purposes, 
and also of the fact that the committee is pre- 

to supply electric energy for driving engines, 
¢., added that in future no supplies of water 
should be granted for motor purposes. ‘This 
report was strongly criticised in the Council meet- 
ing, where it was urged that the Council should 
be prepared to supply water for all purposes, and 
in the end the refusal to supply water for power 
was not endorsed. 

The De Beers Company has placed an order 
with the Hercules Ice-making and Refrigerating 
Machinery Works, Chicago, for the erection of 
refrigerating plant at Kimberley. 

At the annual meeting of the Mechanical 
Engineers’ Association in Johannesburg, the 
president advocated the amalgamation of the 
Association with the South African Society of 
Engineers, He also urged the need for further 
knowledge and mechanical progress in connection 
with such subjects as the efficiency of hauling 
engines, condensers, and water-cooling arrange- 
ments, the respective merits of conveyors and 
tables for ore sorting, mine pumps, the weight, 
first cost, and finishing cost of different types of 
cyanide tanks, the cost and duty of tailings 
wheels, the performances of centrifugal pumps, 
as used in cyanide plants, and the efficiency of 
various machines in use in extractor houses. 
Mr. Wood likewise put forward the suggestion 
that the Witwatersrand engineers should arrange 
between themselves for using standard patterns 
for water and steam piping, fittings, washers, and 
80 forth, At present every user employs different 
Patterns, thus necessitating a very much greater 
expense both to the buyer and the seller, 





THE PATENT JOURNAL. 
Condensed from “The Iustrated Offeiat Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


8th June, 1899. 


11,898. DeracHasLe Tires for Cycies, J. A. Gibson, 
Belfast. 

11,899. CoLtar Stirrengers for Lapixs’ Dressxs, J. 
Gaunt, London. 

11,900. Locks and Keys, A. C. Brown, London. 

11,901. EvecrricaL Brusn Howpgrs, W. J. Poole, 
Glasgow. 

11,902. LargRaAL Hinegp Teapot, A. Capper, Long- 
port, Staffs. 

11,908. Kwirg Suarpener, E. A. Walker and J. W. 
Franks, Bolton. 

11,904. Moisrenine YARN, J. T. Pearson, Burnley. 

11,905. Mera Socket, M. Meakin and C. P. Rogers, 
Plymouth. 

11,906. Prez Cieaners, P. J. Marriage and A. R. Lane, 
London. 

11,907. Preparation of Tuncstates, G. T. Holloway 
and H. W. Lake, London. 

11,908. Cuarr-cuTTER R&vERSING GkaR, J. Drury, sen., 





Goole, Yorks. 
11,909. Se_r-cLrgantinac Cigar Howper, A. Senior, 
Dublin. 


11,910. Leo for Bepstgaps, J. Smith, London. 

11,911. ‘‘ Necsonipg," D. M. Nelson and G. R. Nelson, 
Glasgow. 

11 912. Stanps for Bicycixs, J Aldersley, Bradford. 

11,918. Currinc WATER-MARKED Paper, D.N. Bertram 
and G. Skinner, Glasgow. 

11,914. Untocxinc Rartway CarriacE Doors, W. 
Auld, Glasgow. 

11,915. Raisinc and Lowgrino Carco in Snips, A. 
Webster, Liverpool. 

11,916. Saw-cuarps, F. W. Jackson and H. H. Bigland, 
Nottingham. 

11,917. Wixpow-sasu Fasteyers, H. Willets, London. 

11.918. Batt Brarines, C. G. and C. R. Garraid, 
London. 

11,919. Bracket for Moser Ratsino BaRREL, J. Lomax, 
W. R. Meadows, and W. Nabb. Bury. 

11,920. Brits or Eao-cups, A. Lloyd, Birmingham. 

11,921. Sprtoons, J. Federmann, Manchester. 

11,922. Surrt Fronts, J. B. Eaton and F. H. White- 
house, Sheffield. 

11,923. ApsusTaBLE Hanpie Bar for Cycizs, W. 
Trickett, Sheffield. 

11,924. Prorecrors for CircucaR Saws, R. Peacock, 
London. 

11,925. Crrcutar Sawinc Macuines, C. H. Clifton, 
Johnstone, Renfrewshire. 

11,926. BorrLe-wasHInc Macuings, H. Ferguson, 
Glasgow. 

11,927. Gear for Rutinc Macutngs, F, Shaw, Barnsley. 

11,928. INcrEastnc the Dravucut in Locomotive 
Enarnes, D. Joy, London. 

11,929. TRANSPORTING GuN-coTTon, J. Selwig, Ger- 
many. 

11,930. E.ectrotytic Apparatus, T. M. I. Wilhelm 
and H. Richard, Glasgow. 

11,931. ELecrric Licut Saver, W. Cox, London. 

11,982. Distnvectine the DiscHarcgs of FLUSHING 
Cisterys, E. H. Girling, London. 

11,933. Cuzanine Name Puares, M. H. Smith, London. 

11,934. Trousers Presser and STRETCHER, ‘ 
Brindle, London. 

11,935. Expansive Borinc Bar, J. Brown and T. 
Haddock, London. 

11,936. ConvERTIBLE ScHoot Desks, H. Addison, Bir- 
mingham. 

11,937. Typewriters, W. Howgrave, London. 

11,938. ELECTRICALLY-DRIVEN SHEEP SHEARING Ma- 
cutngs, G. Bowmar, London. 

a Supporter for Gas MANnTLEs, J. Hartley, Strat- 
‘ord. 

11,940. CLorugs Canrnets, H. Cowley, London. 

11,941. FLowsr-pots, G. C. N. Bryan, London. 

11,942. Kerries, P. E. Hall, London. 

11,943. BAaLL-RoLLine Game, H. F. Reinemer, London. 

11,944. Curtarns, A. and J. Muir, London. 

11,945. Scourntnc Macuings, W. Webber, London. 

11,946. Rotier Mixts, R. F. P. Rubow, London. 

11,947. InrLatinc AtrR Cusnions, A. M. Edelstein, 
London. 

11,948. Evgcrric Crrcuit CLosixc Devicss, F. Wilke, 
London. 

11,949. Prevention of Smoke in Furnaces, W. E. and 
t. A. Green, W. and J. Farrer, and J. Hardy, 
Sheffield. 

11,950. MECHANICALLY-PROPELLED VEHICLES, C. W. 
Higgs, London. 

11,951. Hotpinc INCANDESCENT MANTLES on BURNERS, 

Kirkness, London. 

11,952. Puzzie Game, B. W. Hird, London. 

11,958, Stanp-pipes for SuppLyinc Water, R. Phillips, 
London. 

11,954. Brick Kriins, T. Lloyd, London. 

nr Propucinc MusicaL Tongs, T. F. Smith, 

ndon. 

11,956. Lirr and Hoxper for Stipine Winpows, R. 
Clucas, Birkenhead, 

11,957. Manuracture of Ort CoLours, A. Turski, 
London. 

11,958. Burners for Liquip Fut, B. G. Sinclair and 
W. 8S. Woodward, London. 

11,959. Hooxs and Eygs, E. W. Groeschel, London. 

11,960. AcETYLENE Lamps, C. Verwer, London. 

11,961. ANtmMAL CoLLars, J. A. Weider, London. 

11,962. ReversiBtE Drivine Gear, D. Young.—{ The 
C. C. Riotte Company, United States.) 

11,968. ArTiFIctaL CryoLitE, D. Matthews and The 
British Aluminium Company, Limited, London. 

11,964. Trranic Acip, D, Matthews, and The British 
Aluminium Company, Limited, London. 

11,965. Fotprinc Macuings, J. C. Fell.—(C. B. Cottrell 
and Sons Company, United States.) 

11,966. Wueg ts for Traction Enorngs, R. Hitchcock, 


ndon. 
11,967. Preventine Waste of Liquips, J. H. Lamprey, 
London. 


11,985. ELectric OveRHEAD Conpuctors, M. H. Smith, 


on. 

11,986. Supports for Writino, A. J. Boult.—(H. Thier, 
Germany.) 

11,987. Loom Reauators, A, J. Boult.—(H. Lechsenring. 


Germany.) 
11,988, Savery VaLves for Borters, B. KR. Herman, 
11,9800 Ouvetas and Biast Furnaces, A. F. Rushforth, 
11,990. oo Unsurnt Bricks, O. Hertrampf, 
11,991, EE Apparatus, A. Padoui, 


London. 

11,992. Sewinc Macuines, G. H. Scetrini and H. K. 
Bridger, London. 

11,998. Srgam and Gas Fitter, B. von Schneider, 
London. 


9th June, 1899. 


11,994. Treatment of Sgewace, W. C. C. Pakes, 
London. 

11,995. Sewace TREATMENT, W. Pare, Nottingham. 

11,996. Game Macuing, A. Crowden and W. Collins, 
London. 

11,997. ANIMATED PuHotocRapuy, R. W. Paul, 


mdon. 

11,998. Foop-pREPARING Macuines, G. C. Bingham, 
mdon. 

a CLAY-SCREENING MacuIng, J. Tudor, Ellesmere, 


lop. 

12,000. Fasteninc Winpow Buinp’, J. W. Maddison, 
Wakefield. 

12,001. Rovine Frames, A. Lees and Co., Ld., and R. 
Taylor. jun., Manchester. 

12,002. Verticat Drittinc Macuings, T. C. Beeley, 
Manchester. 

12.003. Sappixs, J. Wilkinson, Keighley. 

12,004. HERMETICALLY - CLosING Cans, W. A. Hills, 
Wolverhampton. 

12,005. Lecornos, A. E. H. Carnes, Bristol. 

12,006. Exrractinc Nicotine from Pipgs, R. C. 
Watkins, London. 

12,007. Derrick GEAR W. E. Moss, 
Live: 1. 

12,008. Frns-rncer Woop, F. Player and P. Holmes, 
London. 

12,009. Boxgs, R. J. Urquhart, Liverpool. 

12,010. SPRINKLER for Scent BottLes, M. Dodge, jun., 
Manchester. 

12,011. Conprnsinc SmoxE from Furnaces, J. Farns- 
worth, Sheffield. 

12 012. Crzanina Pipss, C. Elliott, G. Damp, and J. 
McDade, Manchester. 

12,018. Launpry Irons, 8. A. Greene, Southampton. 

12.014. Speep Gear for Cycixzs, J. F. Gibb and J. 
Morris, Glasgow. 

12,015. Sappies for Horsgs, J. Dods, Cardross, Dum- 
bartonshire. 

12,016. Pararrin Lamp, A. Broadbent, Birmingham. 

12.017. Device for Hanp Putt Testinc, J. T. M. 
Burgess, Birmingham. 

12,018. Siegve Liyks, F. H. Brooks, London. 

12,019. Lap Macuings or Scutcuers, J. Witham and 
J. Lord, Burnley. 

12,020. Saint Front or Currs, J. H. M. Locke, South- 


for Sues, 


port, Lanes. 
12,021. Ick Cream Specraritizs, &c., J. B. Schiifer, 


mdon. 

12,022. Recepractes for Breap, H. M. Winter, 
lanchester. 

12,028. Enercy Muttiptyrsc Motor, D. Young, 


Glasgow. 
12,024. ConstrucTING Bicycie Frames, W. W. Reid, 
Gi 


Ww. 

12,025. TyPEWRITING Macuings, H. E. Payne, Glasgow. 

12,026. BLack Cotourtne Martrers, W. H. Claus and 
A. R. Clayton, Manchester. 

12,027. FLusutne Cisterns, M. J. Adams, Leeds. 

12,028. Spike Extractors, P. L. Luckhoff, London. 

12,029. Burrgers, H. Winks, Bournemouth. 

12,030. MANURE-DISTRIBUTING MacuiIng, W. Jiiger, 


lasgow . 
12,031. Braces or SuspEnDERs for Trousers, M. Lever, 
mdon. 
12,082. Ticket Hotper, W. Bleakley and J. Wormald, 
London. 


12,088. Pencrt Hoipgrs, A. Eisenmenger, London. 
12,034. Packinc Pistons and VaLves, H. Hoffmann, 


ndon, 
12,085. PenHotpErs, M. Weber, London. 
12,036. ANIMATED PictuRE Macuines, R. Bayer.—(A. 
Schoeller, Germany.) 
12,087. SecuRING RING-LIKE Nuts on Suarts, F. Martin, 
London. 
12,038. Sips’ Lappgers, B. Heymann, London. 
12,089. Moutpgp Brick for Cxritines, G. Roske, 


mdon. 
12,040. Locxinc Device for Cycigs, T. Kirstein, 
London. 


12,041. CoLiapsiBLe Scoop, E. J. and H. Turner, 
Aylesbury. 

12,042. Device for TRANSMITTING Power, A. Bodding, 
London. 

12,043. Sarps’ Ruppers, T. V. Trew, London. 

12,044. Drivinc Gear for Macuines, W. Buckley, 
London. 

12,045. Attontnc Sueets of Pargr, W. C. Hopkins, 
Kingston-on-Thames. 

12,046. Scraps, N. H. Sprague, Kingston-on-Thames. 

12,047. Water Gas, A. J. Boult.—(E. Fleischer, Ger- 


many 

12,048. / TareEaps in INCANDESCENT MANTLES, 
H. Hill, London. 

12,049. Roap Veuicues, L. E. Cowey, London. 

12,050. Rartway Cars, F. E. Canda, London. 

12,051. SecurineG Artic.Es ef CLoruine, J. E. Field, 
Birmingham. 

12,052. Bicycies, P. Winn, Birmingham. 

12,058. SrorInc ACETYLENE Gas, F. 8. Thorn and C. 
Hoddle, London. 

12,054. CoLtar for Jorntina Cast IRnon Pipss, J. 

Crowfoot, London. 

12,055. Lever Lip for Mera. Vessg1s, T. B. McClellan, 
Belfast. 


12,056. Conpurts for UNDERGROUND Evxctric Con- 
puctors, J. Y. Johnson.—(L. Dreyfus, Germany.) 

12 057. VeLoctpgpr, J. Jones, London. 

12,058. Fotpine Psotoorapaic Suearas, A. L. Adams, 
London. 

12,059. PROTECTING —— Diats, J. A. Yager and 
"a. Stachelscheid 





11,968 CompineD Fegp and Srop Vatvg, H. Schmidt, 


mdon. 

11,969. Locxine Rartway Carriack Doors, W. and H. 
Helme and D. Higgin, Liverpool. 

11,970. Brake for Perampu.ators, A. H. Rogers and 
H. W. Patrick, Birmingham. 

11,971. AuToMaTic Brak for Troiikys, E. Wright, 
London. 

11,972, Stoprinc Runaway Horsgs, F. Martin, 


naon. 

11,973. Gun Carriaggs, A. T. Dawson and G. T. Buck- 

ham, London. 

11,974. Drinks, W. H. Schwartz, London. 

11,975. CoIN-FREED WEIGHING Macuineg, J. T. Scott, 
ndon. 

_—, Matt Bacs or Povcues, D. R. Hering, 
ndon. 

11,977. Vatves, J. Eaton-Shore, London. 

11,978. NuMBER-TEACHING Apparatus, A. H. Barlow, 
naon. 

11,979. PLaTeN PrintING Macuines, R. Harvey, 
ndaon. 

11,980. AcrtyLENE Gas Lamp, G. W. Emmerson, 
ndaon. 

ll po Cask-TILTING Apparatus, A. L. Willis, 
ndaon. 

ag ol Makina Borpers in Garpens, P. Philpot, 
ndon. 

11,983. Ex.ectric Conpuit CotiEctors, M. H. Smith, 


ndon. 
ll po SuprorTinc OVERHEAD Wires, M. H. Smith, 
mdon, 








“ , London. 

12,060. CaTTLE Pens for Use on Suips, H. Wood and 
A. 8. Williams, London. 

12,061. Conveyine Fruit, W. H. Foote, H. Tite, and 
A. M. Allison, London. 

12,062. Krys for Preventinec Lock Picxine, J. R. 
Parker, London. 

12,063. Propucine Ossects in Rewer from Fiat 
Surraces, W. P. Thomson, London.—(M. Antonini, 
Italy.) 

12,064. NUMBER-PRINTING MACHINES, W. Brown, jun., 

ndon. 

12,065. Brake Apparatus for Rartway Wacons, T. D. 
Swift, Liverpool. 

12,066. Propuction of Meratiic Oxinks, J. Y. John- 
son.—(Schroeder and Stadelmann, Germany.) 

12,067. LuBRICATING APPARATUS for STEAM CYLINDERS, 
J. McIver, London. 

12,068. SUPERHEATING and RE-HEATING Stream, J. H. 
Lamprey, London. 

12,069. Propucr OpraInep by Soturtion of Ozong in 

ROLEUM, M. Otto, London. 

12,070. Wasuine Bastns, O. Mattsson, London, 

12,071. Suret-curF HoiprEr, T. Blankenstein and R. 
Spohd, London. 

12,072. Device for Drawinc Corks, H. E. Peterson, 


London. 
12,073. Sarety Apparatus for Tramway Cars, H. 
Hoffmann, London. 
12,074. BUNDLE-DISCHARGING MECHANISM for HARVEsT- 
~ < cate H. H. Lake.—{J. F. Steward, United 
tates. 





12,075. Propucine Cotp Arr, T. Cole and W. L. Cole, 
London. 

12,076. Biack Cotourinc Marrers, C. D. Abel.—(The 
Actien Gesellschaft fiir Anilin Fabrikation, Germany.) 

12,077. MARKING INCANDESCENT MaNnTLEs, W. MacKean, 
London. 

12,078. IncanpEscenT Lamps, A. Poeffel, London. 

12,079. CoInN-FREED Apparatus, G. Haydon, London. 

12,080. Macuines for Maxine Articies of Sneet 
Merat, L. B. Atkinson, London. 

12,08]. Jornrinc Rain-water Pipinc, A. B. Gee, 
London. 

12,082. Macuines for Inpicatinc Fares, W. I. Ohmer, 


on. 

12,083. Support for PLant Pots, W. Simpson, London. 

12,084. Nar, Ferpinc Apparatus, R. Harvey and E. 
G » London. 

12,085. Reception of TeLEPHoNIc CoMMUNICATIONS, A. 
J. Boult.—(H. H. Burckhardt, Germany.) 

12,086. Ruppinc Banps for Sprnninc Macuryes, W. 
Hilden, London. 

12,087. Propuction of AceryLens Gas, A. J. Boult.— 
(P. Dumont, Switzerland.) 

12,088. Batt Bearrnos, H. J. Bird, Londen. 

12,089. Or Enoings, H. C. Capel, London. 

12,090. Looms, C. L. Vanderbeken, London. 

pon SELF-aDJUsTING Jornts for Pipgs, G. Harter, 

mdon. 

12,092. Horstinc Apparatus, A. Radovanovic, London. 

12,098. Automatic Guns, The Hotchkiss Ordnance 
Company, Limited.—(L. V. Benét and H. A. Mercié, 
France. 

12,094. Grip for Pwgumatic Tire Covers, F. Dennis, 
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12,095. Tue Topacco Pirg Cieanser, J. 8. Fisher, 
ondon. 
12,096. Brake Apparatus for Venicizs, H. Parker 


maon. 

12,097. Drivinc Caarins, H. Renold, Manchester. 

12,098. Fasteninc Tips to BituiaRp Curs, H. M. 
Boucher, Wigan. 

12,099. Spike for Securrnc Raitway Caarrs, M. 
Simpkin, Durham. 

12,100. Stopper for Botrixs, F. W. Knowles, Halifax. 

12.101. Sticky Fry-carcuer, T. Kay and Kay Bros., 
Limited, Stock port. 

12,102. FLusH-pown WatTER-cLosgts, C. Darrah, jun., 
Manchester. 

12,103. Book Croru, J. A. Sackville and J. H. Swallow, 
Manchester. 

12,104. Printinc Cotours on Lino_reum, C. Mont- 

gomery, Glasgow. 

.105. Emprovinc Resistance MarTeriats for 

EecrricaL Purposes, W. B. Spikins and A. H. 

Mayes, Hove, Sussex. 

12,106. New Toor. 8S. Mortimer.—(F. W. Klever, jun., 
Germany.) 

12,107. Locxine Device for Cycies, H. M. Winter, 
Manchester. 

12,108. ALaRM Cocks, A. Faber and F. Poralla, Man- 


12 


chester. 
12,109. InpIA-RUBBER TirEs for VeHIcLes, H. Sansom, 
London. 
12,110. Srartinc Apparatus for Gas Enorngs, T. 
ae Newcastle-on-Tyne. 
= OODEN or Composite Boxgs, P. S. Brown, 
ow. 


12,112. Dust-prns, D. and J. Ward, Glasgow. 

12.118. Coverinc Exectric Wrrgs, F. L. Sperry and 
W. James, Glasgow. 

12,114. ELECTRICALLY-DRIVEN Fans, W. H. Scott, 


London. 
12,115. Wire Weesine for Cuarrs, &c., N. Vinall, 


mdon. 

12,116. Preventine the Steamine of SHor WinDows, 
F. Foster, London. 

12,117. Tix Opgner, N. Aulin, London. 

12,118. BaLu-BeaRINes for VEHICLE WHEELS, W. H. 
Davies, London. 

12,119. Stanp for Cups and Bowts, W. Clegg, London. 

12,120. Dryinc Boots and Suogs, F. A. Spilsbury, 
London. 

12,121. Preventine Creasine of Coats, J. 8. Levy, 
London. 

12,122. Fastewmecs. for Overcoats, T. H. Griffith, 
London. 

12,128. Ggarine for Cycixs, W. H. Rose, London. 

12,124. Sounp-pRopucING AppPLiaNncEs, C. E. Kelway 


London. 

12,125. Auromatic Stop Mortons, G., F., and W. 
Ctisters, London. 

12,126. Ptactna Dress-stups in Linen, B. Hiscocks, 
Pontypridd. 

12,127. ALaRM Apparatus for Wrxpows, G. Nobes, 
London. 

12,128. Anrmat Trap, F. I. Lumley, London. 

12,129. Merat Poutsu, C. T. Hennig, London. 

12,180. An AtLoy, C. T. Hennig, London. 

12,131. Primary Batreries, R. F. Drury, Canter- 


bury. 

12,182. Ropz Bettine, J. W. Hyatt, New York City, 
N.Y., United States. 

12,138. Lamp Wick, J. W. Hyatt, New York City, N.Y., 
Uni' tates. 

12,134. Guipgs for Rotter Brarrneos, W. Jordan.— 
(The Hyatt Roller Bearing Company, United States.) 

12,135. Frrg-pRooFinG So.ution, L. Hart, London. 

a VARIABLE-SPEED GEARING, W. E. Simpson, 

mdon. 
12,187. Lusricators, W. E. Simpson, London. 
12,138. INTERNAL ComMBUSTION Morors, W. E. Simpson, 


ndon. 
12,189. ACETYLENE Gas GENERATOR, N. A. Guillaume, 


ndon. 

12,140. SLortinc and Pirayine Macurnss, J. Holding, 
ndon. 

12,141. Leaornes, G. R. Barnet, London. 

12,142. Caarrs for EccLestasticat Usgs, E. P. Cowcher, 


ndon. 

12,148. Water Vevocrpgpes, &c., J. MacKinless, 
mdon. 

12,144. Srrarners for Spovts of Teapots, A. Morley, 


ndon. 
12,145. Corron Presses, W. P. Thompson.—{J. 7. 
Fuller, United States ) 
12,146. Mrxtne Arr and Atconot, W. P. Thompson — 
(M. Klar and C. Schulze, Germany.) 
12,147. ExpLostve SHELLs and Fusss, H. P. Hurst, 


verpool. 

12,148. Apparatus for Dryinc Grarn, C. Mallinson, 
Live 1. 

12,149. Darvune Gear for Cycizs, G. F. Bull, Bir- 
mingham. 


12,150. INCANDESCENT Gas Burners, J. B. de Léry, 


“London. 


12,151. Automatic Rattway Covup.iines, H. Norfolk, 
ndon. 
12,152. Fitms for Paorocrapuic Cameras, G. Macaire, 
London. 
_ Swat Arms, J. H. Barry and R. G. Pemberton, 
on. 
12,154. ALumiIntum Bronze Powprr, L. Ott, 


London. 
12,155. Currina up Soxrpiriep Spirits, H. Hempel, 


London. 
12,156. TIME-RECORDING Macutngs, J. E. Pointon, 


London. 

12,157. MANUFACTURING Mixep ANHYDRIDE, A. Béhal, 
London. 

12,158. SeLF-actina Muies, W. Jackson and J. Bar- 
tholemy, London. 

— Ancuors for Stgam-PLoucns, B. Pirig, Cologne, 


rmany. 

12,160. ABSORBENT ARTIFICIAL Stong, A. C. F, Bréband, 
London. 

12,161. Toy, F. Martin, London. 

12,162. Vatve, M. M. Brophy, London. 

12,168. SuppLyinc Water to Rooms, M. M. Brophy, 
London. 

12,164. Etectric Generator, J. N. Smith and W. A. 
Johnson, London. 
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12,165. Motors, W. J. Still, London. 
12,166. Bruso, C. W. Phillips and T. D. Salter, 


mdon. 
—_ - Apparatus for Wacons, T. A. Brock- 
e , London. 
12,168. Treaps for RarLway CarriacEs, A. Spencer, 


ndon. 

12,169. Vatvgs, W. E. Case, London. 

12,170. Vatves, W. E. Case, London. 

12,171. Gatvantc Cexts, W. E. Case, London. 

12,172. Gatvanic Ceiis, W. E. Case, London. 

12,173. Saw Guiprs, C.O. Seavey, London. 

12,174. Toor Carriaces for Latues, J. Exenberg, 
London. 

12,175. Tiwe-RecorRDERS, H. H. Lake.—(J. &. MacCoy, 
United States.) 

12,176. Propuction of Sgatina Wax, W. Ellram, 
London. 

12,177. Tozacco Prprs, 8. R. English, London. 

12/178. Trrgs, C. K. Welch, London. 

12,179. Trousgrs, F. E. V. Taylor, London. 

12, 180. PHoroarapuic Cameras, J. C, Fell.—{J. @. Sie- 
grist, France.) 
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12,181. Burron Fastener for Boots, C. J. Norris, 
London. 

12,182. Agratina ConTRIVANCE for Fitter Bens, 8. H. 
Adams, Harrogate. 

12,183. Etectrricat Cut-outs, T. Taylor, Birmingham. 

12,184. Ev se Feep-waTer, S. KE. Alley and D. 
M: athieson, G 

12,185. Butroy- oem Tacs, F. B. Hill, London. 

12, 186. Surps’ Bertas, T. Christie, Glasgow. 

12/187. Sprnnine Cotton, Dobson and Barlow, Limited, 
and T. H. Rushton, Manchester. 

12,188. Fornaces for Srgam GeneRaTORS, R. Welford, 
Sunderland. 

12,189. Locx1ne Taps, E. Bronsdon, London. 

12,190. Orpnancr, M. A. Wier, Kingston-on-Thames. 

12,191. Drivine Poiceys, T. Shepherd, Manchester. 

12,192. Arracnine TiRR INFLATOR to CyciEs, G. Wilt- 
shire, Liverpool. 

12,193. Arracuine Banps to Crcie Treks, G. Wiltshire, 
Liverpool. 

12,194. Gare Poiteys, E. Towlson and T, Andrew, 
Richmond, Surrey. 

12,195. AIR-HEATING Furnaces, W. L. Spence, Wolver- 


ampton. 

12,196. Corn - CONTROLLED Apparatus, G. Oulton, 
Liverpool. 

12,197. Locxrna Carriack Doors, H.C. Barnes and 
A. E. Houldsworth, og 

12,198. OvERLaPPING Brick, W. 
Worceste: 

12,199. Trees for Canniace Waes ts, W. A. Dagworthy, 
Sidmouth, 

— Cuatrs “ a Rais, D. N. Fleming, 


undee. 

12,201. TiRE Pump, J. Coffey and T. A. Pittuck, New- 
castle-on-Tyne. 

12,202. Fretsaw Ciamp, H. and H. Rhodes, Barnsley. 

12,203. Fotprne Sgat, J. L. Morgan, Bristol. 

12/204. Buast Furnace Sxac Lapuss, J. L. Stevenson 
and J. Evans, South Bank, R.8.O. 

12,205. Pouttry Foon, A. H. Holden, London. 

12,206. Apparatus for MusicaL an, W. Scupham 
and Sons, Limited, and W. Se 

12, ene Gor Potrer, J. F. an ammond, Wilmslow, 

12,208. Prams Macuing, &c., Toots, H. Amphlett, 
London. 

12,209. ArracHED Wrapper for Newspaprers, A. B. 
Calder, London. 

12,210. Burners for <AcrtTyLeng Gas, B. Haigh, 
London. 

12,211. Propuctne Carpon, A. Frank, London. 

12,212. Jorntina Raltway Ral Ls TOGETHER, E. Breare, 
London, 

12,213. Toracco Pipgs, J. A. Cox, London. 

12,214. MecnanicaL Movements, C. A. Allison.—{7he 
Brown Straw Binder Company, United States.) 

eee App.iance for use in Weis, E. A. Woodruff, 

mdon. 


- H. Wynn, Alvechurch, 


12,216. Rotary Encines, Z. Wirt, London. 
12,217. Printinc Faces on Surracss, F. C. F. Knaak, 


London. 
12,218. Tarpce Pres Stem, C. Clement and J. Collomb, 


mdon. 

12,219. CorIn-FREED Ticket Apparatus, 8. T. Lidstone, 
London. 

12, oe gga Foops, &c., J. C. B. Townsend, 


12, 291. il for Prants, W. Dunz, London. 
12,222. Baer Mecuanism for Guys, J. W. Stockett, 
ndon. 
12,223. Fornacrs, W. R. Wood, London. 
12,224. Vatve, K. Eitorf, K. Schiifer and Co., and H. 
Moeres, London. 
, _Drivinc Caarss for VeHicies, G. F. Bull, 


ing! e 
12,226. Evaporatine Brine, R. Haddan.—(E£. Gorgo, 


y. 
12,227, Breer Taps and Nozztxs, F. Smith, 
London. 
12,228. Fenpers, J. E. Minton, London. 
12,229. Skirt ATTACHMENT for Cyc.ists, H. M. Knight, 


ndon. 

7, DecoraTIOn of EARTHENWARE, E. Nerme, 

mdon. 

12,231. RaILWAY-VENTILATING Apparatus, G. Weid- 
mann, London. 

12,232. Recoverinc By-propucts in Coke MaNurac- 
TuRE, C. Still and The Gewerks shaft Konig Ludwig, 
London. 

12,233. ARTIFICIAL MANURE ManvuracturE, A. Wenck, 
London. 

12,234. Propucine Sus.icut, H. J. Dowsingand W. 8S. 
Hedley, London. 

12,235. Packinc CicarEettes, H. Rankio.—(F. J. 
Ludington, United States.) 

12,236. Poriryinc Om, W. P. Thompson.—(M. 
Novaretti, Italy.) 

12,237. Drom, W. P. Thompson. —(G. Daseking, 
Germany.) 

32,238. CAROUSEL, F. Grange and E. V. Michaud, 


London 
12, — Exorwe Reavtator, C. Gouzin and P. Bleys, 
don 


12,240. _ C. H. Bagot and D. Dishart, 
Liv verpool. 

12,241. Convertinc Woop into ALcoHoL, P. Magnier 

and P, A. Brangier, Liverpool. 

12,242. GRANULATING Matas, L. Ott, London. 

12,243. PoWER-PROPELLED VEHICLES, F. W. Lanchester, 
London. 

12,244. Motive-powgr Enaines, F. W. Lanchester, 
London. 

12,245. STARTING ARRANGEMENTS Of Motors, F. W. 
Lanchester, London. 

12,246. ManvuracturE of HoLLow Articies, H. Woll- 
heim, London. 

12,247. Knives, H. Joest and C. Wiisthof, London. 

12,248. Leap Pencits, I, Schmidlapp and K. Weymar, 
London. 

12,249. TeLePHone Systems, A. T. M. Thomson and P, 

arnford-Davis, London, 

12,250. SHEAF-BINDING Harvesters, A. McGregor, 
London. 

12,251. IncrEaAsING the Dravucut in Opn Fink GRATES, 
J. Lander, London. 

12,252. ConTROLLING TEMPERATURE Limits, E. H. 
Grifiths, H. Darwin, and W. C. D. Whetham, 

ndon. 

12,253. Sianat Lanterns, H. Riegermann, London. 
12,254. BorrLe-cLosinc Devices, H. Nebhut, London. 

re 255. InstruMENTS for CLEANING Knives, J. C. W4 
Ulrich. , London. 

12, — IntaGuio Prates, J. Y. Johnston, 
Loi 

12,257. Provans, C. Kohlert, London. 

12;258. ConsTRuctTIon of Snips, D. G, Martens, London, 

12,259. Stream Borers, F. W. Golby.—(J. Schutte, 
Germany.) 
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12,260. Rims and Trees of Venicies, J. Hutson, Tun- 
bridge Wells. 

12,261, Or, Leatuer Dressina, W. 8. Smith, London. 
12,262. Pyeumatic Trees, E. and R. P. Dodd, Bir- 
“ming’ ham. 

12,268" Suppers, J. Hoyle, J. H. Parker, and R. A. 
Hoyle, Manchester. 

12,264. Construction of Puuyeys, J. 8. Richardson, 
Birmingham. 

12,265. Drivinc Gear for VeLocipgpEs, J. Mont- 
gomery, Coventry. 

12,266. ExpLosion Motors, J. P. Dudin, rahe. 

12,267. HeRMETICALLY-cLOsING Cans, W. ills, 

olverhampton. 

12,268. TrRaveRsE Morion for PreventiING the Groov- 
no of a G. Liptrot and F. Shore, Whitworth, 
near Roc! 

12,269. Onarene Harr, A. R. Donisthorpe and T. 
Green, Leicester. 

12,270. MACHINES for Battine Materia, W. B. Lee, 
Bradford. 


12,271. Exposrp Seats, R. H. Clark, Bradford. 

12,272. TRAVELLING Rua, T. Marshall, Na ag ™ 

12,273. Gas METERS, E. and L. Kennedy, 
Kingston-on-Thames. 

12,274. Trusses, G. A. Vescelus, Kingston-on-Thames. 

12,27 5. Rotary Enornes, W. R. Mason, 8. M. Carlton, 

E. Morris, 8S. Walker, A. M. Walker, and E. 8. 

5 ha Ba Kingston-on-Thames. 

12,276. PaoroorapHic Apparatus, E, J. Clifford, 
Dublin. 

12,277. MorsTentno Frprovus Sunstancers, J. T. Pearson, 


urnley. 
12,278. Canister, H. Law and G. T. Phillips, North- 
ampton. 
12,279. TrLEcRAPHS, Evershed and Vignoles, Ld., and 
mw Evershed, London. 
2,280. TEMPORARY Brnpers, B. F. Kendig and E. 
“Sane Glasgo 
12,281. uaom 4 3. “HL and B. M. Weingold, Man- 
chester. 
12,282. Paxopucina Meraxtic Sieve Ciorus, M. Kirch- 
ner, London. 
12,288. Heat Bara or Appuiance, A. E. Greville, 
8. H. Ayer, 


ndon. 
12,284. ADVERTISING APPARATUS, 
Lo 


mdon. 

12,285. Conveyina Sounp to the Ear, R.C, M. Bowles, 
London. 

12. oe ~-<eicmea Frowgrs to Garments, W. Sargant, 


12, 987, —— Chambers, London.* 
Mt as W. H. Beck.—(A. A. Low, United 


19,280. Sharuarvino SraticaL Mensurarion, C, Linzel, 

12,290. Encacement Reminper, &c., W. A. Mercer, 
London, 

12,291. Makino Heppigs, H. B. Barlow.—{ W. H. Gibbs, 
United States.) 

12,292. Lap Macumas, J. Dugdale, jun., and T. Hindle, 


Manchester. 
a. Trrgs, J. W. Dyson, E. H. Shaw, and E. Fleming, 
alifax. 
12,294. Maeunvo Generators, H. — os 
(Actiengesellechaft Mix and Genest, German: me) 
12,295. AppaRaTUs for PURIFYING Gas, N. A. Guillaume, 


mdon. 
ig Ciaars and Cicaretrters, J. Fage andS. Aldridge, 


ndon. 

12,297, ConTRoOLLIne ELgctric Motors, Otis Elevator 
Company, Ltd.—(0tis Bros. and Co., Incorporated, 
United States.) 

12,298. Fiy-catcuers, 8. Harding, London. 

12,299. Fret-sawine Macuines, E.G. Brewer and P. 
H. Stevens, London. 

— MERCERISING VeGRTABLE Fipres, P. 8. Marshall, 

ndon. 

12,301. Rai Jorrts, F. J. Talbot, London. 

12,302. Lock Not, F. J. Talbot, London. 

12,303. GENERATING ‘ACETYLENE Gas, F. G. M. Issels, 


mdon. 
12,804. Pupars Usep for Cycies, C. Goodfellow, 
mdon. 
12,805. Writinc Paper and Envevopr, W.G. Windham, 
London. 
12,306. Portaste Cyciist’s Tent, R. B. Roach, 
ndon. 
12,307. Bicycte Frames, R. Haddan.—(P. Marti, 
Spain 
12,308. SePaRaTION of Bismuts, J. Ranald, London. 
12,309. Srorack Batrerizs, P. A. Newton.—{The 
Knickerbocker Trust Company, United States.) 
12,310. MACHINE-FREDING APPARATUS, H. E. Newton. 
{R. Hoe, United States.) 
12, i Se Air, J. G. Lemon and A. E. Lamkin, 
— Postace Stamp Arrixer, J. Bonham-Carter, 


mdon. 
12,313. Cycies, A. H. T. Hansen, London. 
12,314. Se.r-ninpinc Harvesters, F. D. Mercer, 


ndon, 

12,315. Execrric Firrinos, A. P. and G. C. Lundberg, 
ndon. 

12,316. Exptosives, A. J. Boult.—{J. F. 7. Sargent, 

United States.) 

12,317. Fastener for Lapres’ Skirts, J. 8, Beeman, 
mdon. 

12,318. Tittace Macuines, &c., F. H. P. P. Oram, 

Rotten CRUSHING Macuings, B. Jiickle, 

J. Paramythioti, 


ndon 
12,319. 


mdon. 
12, | ll Lemon Squeezers, N. 
m 
12,321. Gam, P. Davies, London. 
12,322. CycLe Frames, R. R. Gubbins and H. Loog, 
London. 
12,323. 


London, 
12,324. TickET-PRINTING MacuineRy, J. M. Black, 
mdon. 
12,325. ConveRTING CerEALs, O. Avedyk, London. 
12,326. ExpLosion Enainrs, E. Hoflinger, London. 
12,827. Vatve Gear for Enaines, L. E. Cowey, 


TREATING Sutpame Ores, K. Heberlein, 


London. 

12, ‘pu agua Macutngs, E. Jordan and G. T. Rogers, 
Lo 
12,829. SHEAF - HEADER Appliances, C. Harper, 

London. 
12,8380. Tenens Paps, R. 8. C. Fuller, London. 
12, 331. Cycies, G. Morandi, London. 
12,332. ASPHALT-COVERED Wooprn Biocks, C. Spighi, 


London. 
12,838. Printrxc Press, L. L. Carson and A. Friedsam, 


London 
12,334. Onmuioat Fire ExtTincuisHEr, W. H. Douglas, 
London. 
—, Manvracturine Saget Iroy, E, J. Francis, 
on. 


London. 
12, ee Garment - FiTTING Devices, J. B. Peyry, 


12,837. — Minute Quantitizs of CHEMICALS, 
J.J ——_— and Sons, Limited, and F. H. Ibbetson, 

12, "a agonal for Convgy1na Goops, W. Nossian, 
Lo 


a IncanDEsceNT Gas Burners, A. Rosenthal, 


12, $40. Arranatos for Hzatine and Coorina, R. Rau, 
12, ‘pag A. Goodwin and W. J. Hollidge, 


ge CompustIsLe Mareriat, 8. Niewiarowski, 
ndon. 
12,348, WaTeR-TcBE Boiters, The Petersen Water- 
tube. Boiler Company, Ltd., and J. B. Furneaux, 
on. 
12,244. Rotter Bearinos, H. P. Holt and Mossberg 
Roller Bearings, Ltd., London. 
12, Ye PRinTING Presses, A. Johnson and A, J. Stone, 





ae 


12,846. Looms, W. P. Thompson.—(H. J. Harriman, 
United Statea *) 
ay STEM ALVES, W. P. Thompson.—{The Foster 

neering Company, United States.) 
‘348. PERMANENT EMULatons, F. ae London. 

12) 349. TREATING MINERAL RESIN, Boleg, London. 
350. E.xctric Rariwaysa, O. x Baling and I. E, 
Winslow, London. 

12,851. Evgterinc Macuings, J. Pusey, Liverpool, 

12, 852. Srups, E. Evana, Liverpool. 

2,358. ELgectrric Conpuctors, F. Jones and F, A. 


“ae Liverpool, 
14th June, 1899. 
12,854. Brake Apparatus, V. Rehm, Baden, Ger- 


many. 
12 wos aia Boor and SHor Treg, M. Berman, 


12, 856, Ba Lirtand Brp Rest, H. G. Monkhouse, 
ndaon 
7. INTERNAL ComBusTION Enotngs, A. G. New, 


12,358. Boater BaLt Caxtre Brarina, T. Turner, New- 
castle-on- -Tyne. 
12,859. = for Doors and Boxgs, D. Waddell, 


@ 
12,360. a Enarne, J. Collier and W. A. 
Rothwell, Manchester. 
12,861. CAaRBONATING Apparatus, D, = London. 
12, — Traps for Biack Breties, J. Pollock, 
ndon. 
12,363. CycLe Hanpie-Bar Cup, J. W. Milligan and F. 
Oldfield, Birmingham. 
12,364. INDIA-RUBBER Hot-waTER Bortce, E. Bunce, 
radford. 


B ‘ord, 
12,365. WaTeR Taps or VaLvgs, J. H. Harrison, Man- 
chester. 

anaes puen, Y Dobe, Spe ang 

12,367. Boors HORS, ——— Sheffield. 

12,8608. VENTILATOR for’ Boors, J . Carter, Fareham, 
ants. 

12,369. Rotary Enotnes, A. A. Scott, Bradford. 

12,370. IncuBaTors, T. H. Calvert, Masham, Yorks. 

12, —— PHOTOGRAPHIC PLarEs, 8. Quincey, 
don. 

12,872. Drivine Gear for Cycues, P. — Dublin. 

12, 873. TrEaTING ARTICLES to CLEANsR, 8, Cowper- 
les, London. 

12,374. HoLLow Fire-nar, G. 8. Lee, Birmingham. 

12,875. Conxs for Borriss, &c., B. J. Maloney, Edin- 


urgh. 
12, i876. ENDLESS Banp Evevators, K. Kionka and F, 





12, aT. Cusprpors, T. Lees, Glasgow. 
12, oa Pwevmatic Trars for Cycus, C. Lee, Birming- 


12,879. *Cyciixa Sxrrts, F. C. Cooper, Eastbourne. 
12,380. Hotpsr for Twing, F. C. Bramston. 
ay oot PuriricaTion of Sewaor, W. B. G. Bennett, 


= 382. ‘Dariavewe ADVERTISEMENTS, F. M. Johnson 
n, London. 

12,888 i Movnt1ne of Fretp Grasses, A. C. Smith, 

12,884. Pocmans of Looms, G. C. Cartwright, Kilmar- 
nock, Ayrs 

12,385. ” PROJECTILES, A. Barrallon, London. 

12,386. Nuts for MacuingrRy, M. Page and J. T. Mead, 
London. 

12,887. Cyctz Grarino, J. Browne, London 

12,388. CLock and Paonoaraps, E. E. G. Treitschke, 


London. 
12, ec a ‘LIGHTER, L, Barber and M. Steiner, 


12,390. Pravsne and CoLourina ALUMINIUM, M. B. 
yan, London. 
12,391. TeLescopic Pant ELevator, H. C. Scorey, 
Old Southgate, Middlesex. 
12,392. MANUFACTURING EXPLosives, F. J. W. Linde- 
man, London. 
12 398. Crockwork Mecuanism, H. T. Crewe, 


London. 
12,394. Winpow Fastentnos, L. C. Keane, London. 
12,395. Carvine Macainegs, H. Marles and G, W. Butt, 


London. 
12 396. Reversine Gear, A. C. Auden and E, Dolby, 


mdon. 
12,397. Razors, J. E. Leresche, London. 
12/398. Casinas for ORDNANCE Caaroks, A. Barrallon, 
London. 
12,899. PRopuction of Dyssturrs, R. B. Ransford.— 
(L. Cassella and Co., Germany ) 
12,400. Mixrnc Concrete, I. 1. Fisher, Kingston-on- 


ames. 

12,401. Friction CLutcues, Z. Keough, Kingston-oa- 
mes. 

12,402. bg Covuptines, 8. Smith, Kingston-on- 


2,403. ‘Denrvarives of IMINOTRIACETONAMINE, H. 
"only, Lo London. 
12, = CartTripers for Gun Cuarosgs, A. Barrallon, 


12,405. Peas Pour, F. Hickman and The French-Hick- 

man Flax Fibre Company, Limited, London. 

12,400. Kirss, W. A. Eddy, London. 

12,407. ZituErs, J. J. a — 

12,408. Cuttivatine Lanp, T. C., T. A: . and 8. C. 
Darby, London. 

12,409. PNrumatic Despatcu Systems, Lamson Pneu- 
matic Tube Company, Limited, and R. T. Jenney, 
London. 

12,410. Pneumatic Despatch Carriers, Lamson 
Pneumatic Tube Company, Ltd., and R. T. Jenney, 
London. 

12,411, Firg-proor Fioors, H. W. Evans, London. 

12,41 ao a for Firg-arms, A. Barrallon, 


13a "Haw Fiusnine Device, 8. Abaji-Bhise, 

ndo’ 

12,414, canes Snapkss, C. J. G. Parceint, London, 

12,415. Sus MaRInE Boats, H. H. Lake.—(A. J. B. 
‘Body, Victoria ) 

12,416. DiapHracms, W. P. Thompson.—(M, Radais 
and MM. Stiassnie, France.) 

12,417. Conpuctors for ELectric RaiLways, W. R. 
Wynne, London. 

12,418. Sucpprna Crates, J. M. Gilbert, London. 

12,419. ELECTRICALLY - DRIVEN SHEP - SHEARING 
Apparatus, J, G. Packe and F. E. B. Joynson, 
London. 

12,420, WirELEss TeLzorarny, F. Braun, London. 

12,421. Kwirrinc Macutnyes, H. Stoll, London. 

12,422. Baa Cuures for Wargnouses, W. A. Vernon, 
Liverpool. 

12, voi WasHinc Boarps, M. Bolger.{J. Barry, 
‘ictoria 

12,424. Locatina Puncrurss in Tires, W, May and F. 
Warner, Manchester. 

12,425. Castors for Bepsteaps, F. C. Randall and W. 

hom xs Birmingham. 

7 col Ns for ENcLosina Foops, A. W. Maconochie, 


Rca “CLostno Provision Tixs, A. W. Maconochie, 
12,428. Seresesens J. Y. —-(The Ch 
em vormals Goldenberg Geromont ‘and Co., Ger- 


12,42 429.. “INCANDESCENT Gas Lamp, A. J. Boult.—(Z, 
Balzenberg, Germany.) 

12,430. Corn-FregD Apparatus for ImrraTion CouRs- 
na, J. T. Scott, London. 

12,431. RarLway Routine Stock, H. J. Caillet, 


don. 
tbndon Panvuars Toots, C. H. Shaw and D. 8. Waugh, 
433, OPERATING the VaLvEsof STEAM ‘Encrngs, J. W. 
‘ackenzie.—(R. Kron, Germany. 
= and Oi Moror Enoimm, A. Rawlinson, 


Tah soak 





on. 

12,485. Construction of Putigys, &c., N. Becker, 
London, 

12,486. TaransMITTING InrorMaTiIon, A, U. Alcock, 


London, 











SELECTED AMERICAN PATENTS, 
From the United States Patentofflee Official Gazette, 
621, ef.. Asraric CanTrirva G 
jogne, geen —Piled August 8rd, eo Tell, 
Claim.—An_astatic oe governor proportioned 


ig to the formula 
Tg. a= a cos, qm 3G +o 
whereby the central Toad such as the weight Q may be 





pre without mentesting the governor static, s 
stantially as set forth. ” 
621,958, Compounp " Bwonen, T. B. Chandler, Indian. 
a dn aaa id 
1 combination with a of tande: 
cylinders, one of said cylinders being of r diameter 
t the other, of an annular shoulder formed at the 
end of the larger cylinder adjacent the smaller cylinder, 
a piston-rod, a pair of pistons mounted thereon, one in 
pi lly linder, a head, Me ogg which the piston. rod 
- ewe with: e larger cylinder and 
pted to be secured to said shoulder, and a second 
adapted to be secured to that end of the smaller 
ae aaunt the larger oo ~ said second 
head being adapted to Ee gy h the opening 
formed by said annular Ider. “t2) The combina- 
tion with a pair of tandem cylinders, one of said 
cylinders being of larger diameter than the other, a 
piece the two cylinders, 











an internal flange carried by one end of said distance 
lece and projecting over the end of the larger 
eylinder, the inner periphery of said flange beir 
serrated, a piston-rod, a pair of pistons mounte 
thereon, one within each cylinder, a head mounted 
within the larger cylinder and adapted to be secured 
to the said annular flange, a second head adapted to 
be secured to that end o' the smaller cylinder adjacent 
the larger cylinder, the said second head being ser- 
rated upon its periphery so that it may be passed 
through the opening formed by the serrated periphery 
of the said annular flange, substantially as and for the 
purpose set forth. 
622,035. Revovine Excentric Screen, J. D. Bray, 
Chicago, 1li.—Filed March 28th, 1898. 

Claim —(1) A screen consisting of a plurality of 
rotatable shafts and excentric discs, having serrated 
outer edges secured to each shaft, said discs being so 
arranged that there are ie between them for the 

sage of sifted materi (2) In a screen the com- 
ination of a plurality of rotatable shafts geared 
guest to rotate in the same direction at the same 








, and excentric discs attached to each shaft, said 
ises being #0 arranged that there are spaces between 
them for the e of the sifted material, the size of 
pm — spaces Coomeen the discs on each succes- 
sive pair of shafts increasing in size from one end of 
the screen tothe other. (8) In a screen, the combina- 
tion of a plurality of rotatable shafts, a plurality of 
large discs with small dises between them mounted 
excentrically upon each shaft, said and small 
discs having serrated outer edges, means for 
applying power to said shafts whereby read shafts and 
an are rotated in the same direction. 
622,170. Saw-serrine Davice, W.G. Rogers, Denver, 
Colo.—Filed November 5th, 1898. 

Claim. ead Ina saw-setting device, the combination 
of a jaw hooked to Ry a jaw bar of the vice and 
provided at its o extremity with apertured 
ears, and a face below Satie ears, another jaw having ears 

to the ears of the first-named jaw, and pro- 


[622,170] 


vided with a saw-tooth-engaging die located opposite 
the engaging face of the first-named jaw. (2) In a 
saw-setting device the combination with a jaw 

to maintain its rien on the jaw bar of a 
suitable device, another jaw hinged to the first-named 
jaw and provided with a saw-tooth-engaging die, t the 
first-named jaw having a face formed below the hinge 
to co-operate with the die of the other jaw, and an 
adjustable ga gauge attached to the die jaw for the 


purpose set fo 


—nT o.1d 
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ss 
ON SMOKE AND ITS DIMINUTION, | 
By Bryan DonkKIN, M, Inst, C.E. 
(Concluded from page 532.) 

American Opinions.—The following account of the 
rogress made in the smoke abatement question in 
‘America is condensed from Mr. William Kent’s book :— 

A committee of experts was appointed in St. Louis in 
1391 to report on the smoke problem. A summary of its 
report is given in the Iron Age. It describes the 
different means that have been tried to prevent smoke, 
guch as gas fuel, steam jets, fire-brick arches and 
«checker work,” hollow walls for heating the air for 
combustion, coking arches or chambers, double com- 
bustion furnaces, and automatic stokers. All these 
means have been more or less effective in diminishing 
gmoke, their effectiveness depending largely on the skill 
with which they are operated, but none are entirely satis- 
factory. l'uel gas is objectionable chiefly on account of 
its expense. 

Professor Landreth, in a report to the State Board of 
Health of Tennessee, writes as follows on the subject of 
smoke prevention :— 

As pertains to steam boilers, the subject must be | 
attained by one or more of the following agencies :— 

(1) Proper design and setting of the boiler plant. This 
implies proper grate area, sufficient draught, the necessary 
air space between 





venter, but one liable to be wasteful of fuel and steam 
by introducing too rapid a draught. 

G. Baftle-plates placed in the furnace above the fire 
to aid in mixing the combustible gases with the air. 

H. Double furnaces, of which there are two different 
styles, the first of which places the second grate below 
the first grate; the coal is coked on the first grate, 
during which process the distilled gases are made to pass 
over the second grate, where they are ignited and burned ; 
the coke from the first grate is dropped into the second 
grate—a very efficient and economical smoke preventer, 
but rather complicated to construct and maintain. In 
the second type the products of combustion from the 
first furnace pass through the grate and fire of the 
second, each furnace being charged with fresh fuel when 
needed, the latter generally with a smokeless coal or 
coke ; an irrational and unpromising method. 

Mr. White, consulting engineer to the Chicago Society 
for the Prevention of Smoke, writes :— 

‘The experience had in Chicago has shown plainly that 
it is perfectly easy to equip steam boilers with furnaces 
which shall burn ordinary soft bituminous coal in such a 


| manner that the making of smoke, dense enough to 


obstruct the vision, shall be confined to one or two in- 
tervals of perhaps a couple of minutes’ duration in the 
ordinary day of ten hours.” 

Smoke and Air Pollution at Leeds.x—Dr. Cohen, in 


Smoke Abatement Society ” has been formed in London 
on the initiative of Sir William Richmond, R.A., and is 
supported by many well-known names. It has issued 
circulars, with notes of existing legislation on the smoke 
question, particulars of which are given at the end of these 
articles. It is hoped that this young society may do some 
real and practical good in the future, and succeed in its 
meritorious enterprise of diminishing smoke in London. 
Examples of notices served, éc., in London, 1897, on 
owners of chimneys producing smoke.—In Holborn 67 
furnaces and boilers were on the register, and inspected 
periodically. There are 10 kinds of smoke consuming 
apparatus in this district. The number of notices served 
for producing too much smoke was only 6. In the City of 
London notices were served or warnings given in only 
63 cases, and in 6 cases legal proceedings were instituted 
before a magistrate; 5 of them were dismissed with- 
out fine, although some were old offenders. Shore- 
ditch—25 notices were served. In Poplar 43 instances 
were dealt with of smoke nuisance, due to defective 
apparatus or the burning of inferior fuel. In Bermondsey— 
497 chimneys were under observation; notices were 
served in 46 cases, and 10 summonses were taken out. 
Lambeth.—The London County Council drew attention 
to smoke nuisance on 382 occasions, relating to 15 
premises, and at 15 other works action was taken; 
some of the complaints were in connection with the 
potteries on the 
Thames Embank- 








te- bars and 
through the fur- 
nace, and ample 
combustion room 


under boiler with 
external grate. 
(2) The system 











ment. Plumstead— 
The Arsenal chim- 
neys were con- 
sidered to smoke 
more than they 
ought to. Ham. 








of firing that is mersmith—Several 
best adapted to notices were given. 
each particular fur- ie St. George’s, Han- 
nace to secure the " over-square, 10 no- 
perfect combustion *: tices ; Westminster, 
of bituminous coal. 43; St. James, - 
This may be either Westminster, 4; 
a “coke firing,” or No. 0 No. 1 No. 2 No. 3 No. 4 No. 5 Marylebone, 18; 


charging all coal 

into the front of the 

furnace until partially coked, then pushing back and 
spreading, or by alternate side firing or “spreading,” by 
which the coal is spread over the whole grate area in thin 
uniform layers at each charging. 

(3) The admission of air through the furnace door, 
bridge wall, or side walls. 

(4) Steam jets and other artificial means for thoroughly 
mixing the air and combustible gases, 

(5) Preventing the cooling of the furnace and boilers 
by the inrush of cold air, when the furnace doors are 
open for charging coal and handling the fire. 

(6) Establishing a gradation of the several steps of 
combustion so that the coal may be charged, dried, and 
warmed at the coolest part of the furnace, and then 
moved by successive steps to the hottest place, where 
the final combustion of the coked coal is completed, and 
compelling the distilled combustible gases to pass through 
this, the hottest part of the fire. 

(7) Preventing the cooling by radiation of the unburnt 
combustible gases until per- 
fect mixing and combustion 
have been accomplished. 

(8) Varying the supply of 
air to suit the periodic varia- 
tion in demand. 

(9) The substitution of a 

continuous uniform feeding 
of coal, instead of intermit- 
tent charging. 
_ (10) Down-draught burn- 
ing, or causing the air to 
enter above the grate and to 
pass down through the coal, 
carrying the distilled pro- 
ong down to the high temperature at the bottom of the 
re, 


No. 0 


The number of smoke-prevention devices which have 
been invented is legion. A brief classification is :— 

_ A. Mechanical stokers. These effect a material saving | 
in the labour of firing, and are efficient smoke preventers 

when not pushed above their capacity, and when the coal | 
does not coke badly. They are rarely susceptible to the | 
sudden changes in the rate of firing frequently demanded | 
in service, 

B. Air flues in side walls, bridge wall, and grate bars, 
through which air for combustion when passing is heated. | 
The results are always beneficial, but the flues are difficult 

keep clean and in order. 

C. Coking arches or spaces in front of the furnace, 
arched over, in which the fresh coal is coked, both to | 
Prevent cooling of the distilled gases and to force them 
to pass through the hottest part of the furnace, just | 
beyond the arch. The results are good for normal con- | 

tions, but ineffective when the fires are forced. The 
arches, also, are easily burned out, and injured by work- 
ing the fire, 

D. Dead plates, or a portion of the grate next the 
furnace doors, reserved for warming and coking the coal 
before it is spread over the grate. These give good results 
when the furnace is not forced above its normal capacity. 
tir embodies the method of coke firing mentioned 

e. 

_E. Down-draught furnaces, or furnaces in which the 
air for combustion supplied to the coal above the grate, 
re the products of combustion, are taken away from 
quneth the grate, thus causjng a downward draught 
highhee the coal, carrying the distilled gases down to the 
18 ly heated incandescent coal at the bottom of the 

yer of coalon the grate. This is the best manner of 
Producing combustion, and is smokeless. 

“ Steam jets to draw air in or inject air into the 
bustible above the grate, and also to mix the air and com- 
ible gases together, A very efficient smoke pre- 





No. 


SMOKE SCALES 


an interesting lecture lately delivered at Leeds, gives 
some important facts, of which the following is a very 
brief summary — 


He says that over twenty million of English people are | 


dwellers in cities and larger towns. There is daily sent 
into the air of Leeds twenty tons of soot, of which ten 
tons fall; some 4000 tons of coal are burnt every working 
day. The rates of house to factory consumption he does 
not know ; but the amount of soot from factory chimneys 
is from } to } per cent. of the coal burnt; from house 
coal about 5 per cent., or about eight times more soot 
from domestic than from factory chimneys per ton of 


coal consumed. Taking about 4000 tons of coal per day | 


in Leeds, and that } per cent. escapes into the air, this 
will represent twenty tons of soot perday. He estimates 
that 8 cwt. of soot is in suspension at any one moment. 
By calculation he arrives at the weight of 1} mille- 
grammes of soot in 100 cubic feet of air on a working 
day. His experiments confirm these calculations. ‘Soot, 





1 No. 2 No. 3 


SMOKE SCALES 


No. 


he says, is not all pure carbon, but contains 15 per cent. 
of thick oil, which causes it to stick to everything it 
comes in contact with. He made some very interesting 


| experiments with glass plates lft. square placed at 


different distances from the centre of the town of Leeds. 
Three-quarters of the deposit on them consisted of soot. 
It is this adhesive soot deposit that discolours the 
buildings and blackens vegetation, filling up the 
ores of the leaves, and gradually destroying plant 
ife. In some parts of Leeds smoke absorbs about 
one-quarter of the total daylight. The Leeds Smoke 
Abatement Society are of opinion that all the manu- 


| facturers’ chimneys should be included in the Alkali Act, 


so that they may come under the inspection of the Local 


| Government Board, and not under local authorities. 


The late Mr. H. Fletcher, of Bolton, tested many smoke- 


| preventing appliances, and the results he obtained form 


a complete record of practical smoke-prevention tests. 
He considered that a factory district might be freed 
from manufacturing smoke from steam boilers. 
also the opinion of other smoke abatement societies, after 
visits to, and careful study of, anumber of smokeless works. 

In Leeds a local bye-law limits the emission of black 
smoke from boiler chimneys to five minutes per hour, 
Manchester allows one minute per hour, Sheffield six 
minutes per hour, and Nottingham five minutes in the 
morning hours. In 1895 out of eighty chimneys in Leeds 
watched by trained inspectors, fifty-one emitted black 
smoke for over ten minutes per hour. Nevertheless, 
there were only about six convictions of smoke in the 
year, and perhaps twelvesummonses. Mr. Fletcher con- 
sidered that the masters will not take the trouble to alter 
their furnaces, nor will the men alter their method of 
stoking unless they are compelled to doso. Dr. Cohen is of 
opinion that properly-trained scientific smoke inspectors 
appointed by the Local Government Board would be use- 
ful to the manufacturer and procure an advantage to the 
air of cities by abolishing much smoke. 

New society in London.—Quite recently ‘The Coal 


This is | 


St. Pancras, 17; Is- 

lington, 880 visits; 

Hackney, 27 ; Clerkenwell, 4; Bethnal Green, 7; White- 

| chapel, 6; St. George’s East, 14; Limehouse, 23; Mile 

End, 7; St. George’s, Southwark, 6; St. Olave’s, 3; 

Rotherhithe, 23; Camberwell, 59; Greenwich, 57; Bat- 
tersea, 36; Wandsworth, 3. 


CONCLUSIONS, 


The writer has had many opportunities of testing and 
reporting on the efficiency of smoke abatement furnaces 
and apparatus attached to steam boilers. One of the 
difficulties to be met is that factory boilers are often 
too small for the work they have to do, namely, to 
evaporate a certain quantity of water per hour, 
frequently with inferior fuel. The different kinds of 
English coal vary much in their smoke-producing 
qualities. Welsh coal smckes very little; Midland, 
Newcastle, and Scotch a good deal. The sizes of the 
pieces of coal also affect the amount of smoke; dust 
and pieces about ;;in. to jin. give generally more smoke 
and dirt than larger coal or 
pieces of 2in. to4in. Stokers 
are sometimes insufficiently 
paid for the work they have 
to do with the tools, grates, 
boilers, and fuel provided by 
the owner. Some system of 
premiums or fines, varying 
with the amount of smoke 
made, might perhaps be 
agreed upon by stokers and 
their masters. Boiler grates 
also differ greatly, and much 
depends upon the draught. 
This is produced in three 
different ways: (1) By the chimney only; (2) by what 
is called “forced draught,” namely, by forcing the air for 
combustion under the grate by a fan, &c.; (3) by “induced 
draught,” or drawing the hot gases away from the boiler 

| by some mechanical system cf propellers or fans. 
The stokers in the stokehold can seldom see the top of 
| their chimney. Windows or openings should be pro- 
| vided to enable them to watch it at all times, and to see 
| for themselves how much or how little smoke they make. 
| Boiler owners are perhaps more often to blame than the 
| stokers for the amount of smoke made, as it is they who 
| buy the coal, and the whole plant is under their control. 
| Several apparatus for boilers giving little or no smoke are 
| known to the writer, although no names can here be 
| given. Much depends, however, on the quality and 
| quantity of coal burnt per square foot of grate per hour, 
| also on the type of steam boiler and the grate used, 
| whether internally or externally fired; each case must be 
| considered separately. 

Many boiler owners, stokers, and inspectors know little 
| about the question of combustion. What appears to be 
| wanting now is a special class of technical inspectors 
| capable of advising or suggesting in each case under their 
| notice, and able to stand between the owners, and the con- 
| tractors who supply an apparatus supposed to work 
without black smoke. 
| If a new apparatus is to be added to a given boiler 

furnace to diminish smoke, a proper eight hours’ test 
| should be made, working both with and without the 
| apparatus, to prove whether or not the smoke is really 
| decreased. All the coal should be weighed and the water 
evaporated measured. The best practical way of doing 
this is to plot on paper every minute the actual degree 
of smoke seen from the chimney, as described in the 
first article. In this way. a zigzag line is obtained; 
showing all the variations:‘in the smoke emitted during 
a working day, especially after hand-firing and poking, 
when the maximum black smoke is always produced. 
Smoke diagrams of some sort are absolutely necessary to 


~ 
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guide the expert or inspector in his observations on the 
top of any chimney. He can thus compare the vary- 
ing degrees of smoke seen minute by minute with the 
diagrams, and in this way some definite and satisfactory 
result is arrived at on paper, and the effect of the 
character of the apparatus, and the stoking, whether by 
hand or by a mechanical stoker, is known. In important 
cases two observers placed at a considerable distance 
apart, and not in communication with each other, can plot 
the intensities of smoke they observe, from no smoke to 
quite black or from No. 0 to 5, and all the intermediate 
variations every minute (see drawings). 

Smoke inspectors now watch a certain chimney for 
about half-an-hour to one hour and note down the dif- 
ferent shades of smoke seen, according to their own judg- 
ment, without anything to aid them. 

This method is at best only approximate. How can it 
be otherwise unless the inspectors are provided with 
proper diagrams, such as the writer has often used ? 





A record of the varying smoke day by day can be 


produced if necessary before a magistrate or other | 
whether | 


authority, who is called upon to decide 
the quantity and duration of smoke from a particular 
chimney constitutes a nuisance, and the owner may then 
be fined or not, accord- 
ing to the Act. Unfor- 
tunately, the term “ nui- 
sance,” in other words, 
how many minutes the 


Britons 


blackest smoke No. 5 mee 
must last to come within ,yanény 
the law punishable by ~~ 
fine, is not defined. The artes Gray? 
writer unquestionably - 
agrees with the opinions Light Grey! 
of others quoted pre- 


viously, that, with rea- anes 


sonable care and atten- 
tion, black smoke No. 4 
or No. 5 can be very 
largely diminished, if not 
altogether prevented, 
having regard to some 
of the points mentioned 


Thick 
Cleon Smose 


Blache 


Very Pars Grey’ 


above. Fairly good fuel ; 
should be burnt and com- ——-4*'g6~2 
bustion not forced. Ped a 
Stokers’ competitions ree 
shouldalsobeencouraged. iy, snot 
Se. 


If trials be made with the 
same coal, the same boiler 
and chimney, as was suc- 
cessfully done at Sheffield 
and on the Continent, preference should be given to the 
stoker who, under these similar working conditions, 
obtains the minimum of smoke with the required 
evaporation. 

Existing legislation has done little or nothing for many 
years, and some improvement seems to be needed in its 
application. The first step should be to stop black 
smoke, but pressure from outside is much required to 
make the interference follow practical lines. 

As an example showing to what extent smoke can be 
diminished, we add a figure herewith of observations 
taken every two minutes during two trials made by the 
author, on the same Lancashire boiler. In both series 
of tests all the conditions were the same, and only the 
grate or furnace was changed. The same smoky coal 
carefully mixed was burnt. The zigzag line denotes the 
marked difference in combustion between the ordinary 
and a special furnace. The two figures on page 637 show 
the five degrees of the smoke scale. In the one seen 
near at hand the cross lines are clearly shown, while the 
other seen at a distance represents their effect in different 
shades of grey to black. 

Notes of the London Coal Abatement Society of 1898. 
—This society has been formed to further the aims of 
those who earnestly desire a ‘‘cleaner London.” Its 
sphere of action will at present be limited to the metro- 
politan area ; and its objects are as follows :— 

(1) To aid in enforcing to its utmost the existing law 
dealing with the smoke nuisance, which is contained in 
the Public Health Act, 1891. 

(2) Where the present law is inefficient, to bring about 
an amendment. 

(3) To inquire into the present causes of the smoke 
nuisance, and the best means of removing and lessening 
the same, and to promote the investigation of appliances 
designed with that object. 

(4) To obtain evidence of the methods of dealing with 
smoke at home and abroad. 

(5) To promote the knowledge of methods by which 
the emission of smoke may be prevented, and for that 
purpose to encourage the organisation of exhibitions, and 
to stimulate invention by the offer of prizes. 

The foregoing paragraphs show that the programme of 
the society is framed with a view to practical results, 
and the list of names proves that the movement is 
obtaining powerful support, and has earned the recogni- 
tion of persons of varied interests. 

Much has been written and said upon the subject of 
London smoke, and the terrible visitation of which it is 
the chief cause—London fog—with its accompaniments 
of dirt, disease, and darkness. 

It is notorious that coal smoke imposes upon the 
public a heavy burden of unnecessary expenditure in 
cleaning and painting, and permanently injures books, 
pictures, furniture, and all household decorations. 

Existing legislation, Public Health Act, 1891; 
abridged.—Section 23.—Every furnace employed in the 
working of engines by steam, and every furnace em- 
ployed in any factory*—although a steam engine be not 
used or employed therein—shall be constructed so as to 





* The section also applies to furnaces employed in any public bath, or 
wash-house, mill, printing-house, dye-house, ironfoundry, glass-house, 
distillery, brew-house. sugar refinery,,bakehouse, gasworks, waterworks, 
or other buildings used for the purpose of trade or manufacture. 
















do, » 
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consume or burn the smoke arising from such furnace. 
(Sub-section 1.) 

If the owner or occupier of the premises, or a foreman 
employed by such owner or occupier, (a) uses any furnace 
not so constructed ; or (b) negligently uses any properly- 
constructed furnace, so that smoke is not effectually 
consumed or burnt, he shall be liable to a fine not ex- 
ceeding £5, on the second conviction to a fine of £10, 
and on each subsequent conviction to a fine double the 
amount of the fine imposed on the last preceding con- 
viction. (Sub-section 2.) 

Every steam engine and furnace used in the working 
of any steam vessel on the Thames, either above 
London Bridge or plying beween London Bridge and 
the Nore, shall be constructed so as to consume 
its smoke, and if any such steam engine or furnace 
is not so constructed, or so negligently used that the 
smoke arising therefrom is not effectually consumed, the 
owner or master of such vessel shall be liable to similar 
fines. (Sub-section 3.) 

The words ‘‘consume or burn the smoke” shall not 
mean “‘ consume or burn all the smoke,” and the fine may 
be remitted if the magistrate considers that the offender 
has so constructed his furnace as to consume or burn, as 
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far as possible, all the smoke arising from such furnace, 
and has carefully attended to the same, and consumed or 
burned, as far as possible, the smoke arising from such 
furnace. (Sub-section 4.) 

It shall be the duty of every sanitary authority to 
enforce the provisions of this section, and no proceedings 
shall be taken for the recovery of any such fine except 
under the direction of a sanitary authority. (Sub-section 5.) 

Section 24.—Any fireplace or furnace used for working 
engines by steam; or used in any mill, factory, dye-house, 
brewery, bakehouse, or gasworks; or used in any manu- 
facturing or trade process whatsoever; which does not, 
as far as practicable, consume its smoke, shall be a 
nuisance liable to be proceeded against under this Act: 
but no nuisance is created if such fireplace or furnace is 
constructed in such a manner as to consume its smoke, 
as far as practicable, and has been carefully attended to 
by a person having the charge thereof. 

Any chimney—not being the chimney of a private 
dwelling-house—sending forth black smoke in such quan- 
tity as to be a nuisance shall likewise be a nuisance 
liable to be proceeded against under this Act. 








WRIGHT’S, OR THE MAXIMUM CHARGE SYSTEM 
FOR ELECTRIC LIGHT. 

Tue scheme of charging for electric light, known as 
Wright’s, or the Brighton System, is becoming always 
more widely adopted, and a circular issued by the Chelsea 
Electricity Supply Company announces that it intends 
to begin to charge by it at the end of this summer 
quarter. 

The system is in many respects excellent. Its 
aim and object is to furnish the customers with an 
inducement to keep down their maximum current con- 
sumption to as little as may be above their average, and, 
furthermore, to make those who run their maximum toa 
great many times their average pay highly for so doing. 
That is, it aims at increasing the ‘load factor” in each 
individual consumer’s meter, and at making him pay 
highly for using light with a low “load factor.” The 
theory is that the load factor at the generating station is 
the resultant of all the load factors at the individual con- 
sumption meters, and, as a low load factor at the station 
is perhaps the most influential item in increasing cost of 
production per Board of Trade unit, it is both politic and 
just to bring heavy pressure to bear upon the consumers 
to contribute towards raising this load factor. 

The theory that a low load factor in an individual con- 
suming installation contributes directly and inevitably to 
a low load factor at the generating station is to a large 
extent justified, but it ought to be admitted frankly that 
there are arguments against it. If the low load factor in 
the individual consumption is the result of quite un- 
reasonable or wholly erratic use of the light, then the 
theory of probabilities would clearly indicate that in any 
large supply district, the peaks of such erratic individual 
diagrams would miss each other, or break joint, so to 
speak, in point of time, and that there would be consider- 
able likelihood of their combining into a fairly steady 
resultant consumption. Consider separately the effect of 
such consumption as is open to the charge of being un- 
reasonably unsteady. For instance, if a number of 





<< 
people remove from a drawing-room to a dining. 
from a dining-room to a pie -room, tent ~~ * 
anxious to keep up the level of the load factor and 
cheapen production, may think it only reasonable tha 
the drawing-room lights should be extinguished bef os 
the dining-room is lighted up. A certain electric stati “a 
engineer maintains that all the bedroom and dreggj “4 
rooms lights should be put out before any of the famie 
are allowed admission to the dining-table ; but y 
admits that even in the best regulated households, wh 
the ladies retire to the drawing-room and leave the 
gentlemen to their wine and cigars in the dining-room it 
would be unreasonable to ask either ladies or gentlem, ° 
to sit in darkness until the happy time of reunion, But 
as regards passing from one room to another, that is . 
operation lasting only a few seconds, and it is unlikely 
that it should happen simultaneously in any lar y 
proportion of the houses of a large district, re 
any case it is evidently a necessary characteristic 
of any system of lighting, gas, electric, or other. 
and clearly those who are able to afford electric light are 
not likely to expose themselves to earning a reputation 
for stinginess by introducing awkward regulations into 
their household management. Consider again wholly 
reasonable erratic consumption, such as the very i 
porary and infrequent switching on of the light in q 
lavatory. Such lighting up cannot but be abgo. 
lutely erratic in each separate house, and on each 
separate meter cannot fail to have a marked effect 
upon the price as charged on Wright’s system ; but itis 
not only wholly reasonable, but also the consequent 
small peaks in the individual diagram can hardly fail to 
wipe each other out in the total of any large district. As 
to its reasonableness, one of the strong arguments jn 
favour of electric lighting is the readiness with which g 
light, not often required, is turned on for the temporary 
purpose of a few moments. Tor instance, in a private 
library, one reads by the light of one or two lamps; but 
if a book has to be searched for from the shelves, in ql] 
likelihood another lamp will be turned on for a few 
seconds only, to help in the search. Is it to be reason. 
ably hoped that even a Scotchman would be so mindful 
of his load factor that for these few seconds he will take 
the trouble to turn out one of the other lamps before 
switching on the extra one? The case is still stronger 
in an office where a man writes at his desk normally 
by the light of one lamp, but turns on another when 
he has to refer to a book on his shelves or wall, fora 
letter in a cupboard, &c. And again, is it at all con. 
ceivable that little twitches on the individual meter like 
that will not balance and wipe each other out on the 
average of a large district? Yet this indiscretion of 
lighting up a third lamp casually for ten seconds perhaps 
only once in three months might under Wright's system 
result in the additional charge of $d. to 3d. per L.T.U. on 
the whole quarter’s consumption. To the careful and 
economical householder the use of the electric light under 
these conditions is rather apt to become a nightmare. 

It is those variations in individual consumption which 
are not only reasonable, but also unavoidable and impera. 
tive which are really influential in producing the peaks 
at the generating station. These are the variations which 
press themselves upon all consumers simultaneously 
throughout the whole supply district. The chief of these 
variations, and the one which has most infiuence upon 
the central station load factor, is the well-known alterna- 
tion between night and day, which cannot be avoided 
unless the supply district extends over all the 360 deg. of 
longitude; and the equally well-recognised alternation 
between summer and winter, which must be submitted to 
unless the supply district embrace equally both northem 
and southern hemispheres. After these irritating causes 
of low load factor comes, in point of importance, the 
change from clear to cloudy and foggy weather. But 
then these changes from day to night, from season to 
season, and from clear to dark weather, affect all the 
consumers alike, and, moreover, are so imperative in 
their influence, that none of the consumers can resist 
them, no matter how earnestly he may desire to improve 
the load factor of his own meter. Consequently, no 
amount of pressure put on him by means of the maximum 
charge of a Wright's system will avail to prevent him 
contributing his share in building up the peak at the 
central station. 

Thus in the cases yet considered there seems to bes 
doubtful degree of justice, and a still less evident degree 
of utility, in this system of charging. There remains, 
however, a distinction between different classes of con- 
sumers in the same district. As regards load factor, 
these classes differentiate themselves widely in two dire:: 
tions; (1) in the number of hours per day through which 
they maintain all the quarter round their average current; 
(2) in the steadiness with which they stick to this average 
throughout this daily number of hours. In respect of (2 
large shops, banks, and similar offices, places of entertail- 
ment, railway stations, workshops, public streets, and 
generally places of public or semi-public resort Wi 
punctual regular hours of lighting up and shutting 
down, are evidently advantageous customers to the 
supply company. In respect of number of hours (1) clubs 
and large fashionable town residences probably give the 
longest hours, but also many a very modest private avd 
ing house may evidently easily beat an establishmen 
taking a much larger total quantity. 

On the other hand, a large country mansion or & shoot 
ing box, which is fitted with a large number of lights 
uses all these lights for a few weeks and is then shut Ki 
for the rest of the year, is evidently an unprofitable 
customer, unless it be charged at a very high rate p 
B.T.U. consumed. 

It is in so far as it differentiates in its charges to these 
different classes of consumers, who are quite evidently 0 
different values to the supply company, that the mer 
of Wright’s system of charging becomes apparent. ft 

It is perfectly fair and reasonable that the more hus 
able classes should be charged less per B.T.U., an 
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raged to enter upon the list of consumers, and 
t’s system does this. , Unfortunately, its method of 
doing 8° and its general effect upon prices charged are 
ot usually explained in easily intelligible form. It is 
: erally stated to be so much, e.g., 8d. per B.T.U., “ for 
the first hour,’” and so much, e.g., 2d. per B.T.U., “ after 
the first hour.” We venture to think that few phrases 
could be found which would give a more inadequate idea 
than this one of the real effect of the scale. 

The principle of the scale, stuled in quite simple terms, 
easily understood by everyone, is to charge at a fixed low 
rate—e-y-, 2d.—per B.T.U. on the total quarterly con- 
sumption, and in addition to make an extra charge in 
roportion to—so many shillings per kilowatt of—the 
maximum rate of consumption reached at any instant 
during the quarter. pele y : 

There is charged an Initial Big Price per B.T.U. on a 
number of kilowatt-hours equal to the product of the 
maximum kilowatts drawn at any time during the quarter, 
and an initial fixed number of hours per day—usually 
1 hour, but in the Chelsea Company’s new programme 
1} hours—reckoned as running 92 days in the quarter. 
Thus, if 2 be this initial number of hours charged each 
day at the Big Price P pence per B.T.U., and if M be the 
maximum kilowatts taken at any time during the quarter, 
this part of the charge is 92: M P pence. The remainder 
of the actual consumption is charged at a Continuing 
Small Price p pence per B.T.U. Thus, if H be the 
average number of hours per day the lights are used, and 
K the average kilowatts taken in any one quarter, 
then the whole quarterly consumption is 92 H K, the 
excess of which over that already charged for at P is 
charged at p per L.T.U. This charge is thus 92 (HK 
- hM)p. 

Adding these two together, the whole quarterly charge 
is thus 


encow! 
Wrigh 


92 {(P - p)hM + pHK} 

Dividing this by the whole quantity taken, viz., 92 H K, 
the quotient gives the average price paid. 
hM 
HK 
If L be the average number of lamps lighted, and L,,, be 
the maximum number at any instant during the quarter, 
this average price may be equally well expressed— 

h Lin +p 

HL : 
Of course this average price is always greater than p. It 


isequal to P if L,, = = 


Average price = (P — p)- 


Average price = (P — p) 


L, and is greater than I if L,, 


is greater than : L. 
u 


If sixteen lamps be taken per kilowatt, the whole 

quarterly charge in terms of lamps is 
53{(P—p) hL,, + pHL}. 
For example, a common scale is P = 8d. “ for the first 
hour,” i.¢., 4 = 1d. and p = 2d. In this case 
Quarterly charge = 46s. x M + 15s. 4d. H K, 
= 2s. 103d. x L,, + 114d. H L, 

and the 


Average price = 6 wr + 2d. per B.T.U. 


In the new Chelsea Company’s scale, = 1} hours, 
P = 6d., and p = 3d. This results in 
Total quarterly charge = 34s. 6d. x M + 23s. x H K, 
. = 2s, 13d. x L» +1s.5}d. x HL, 
an 


Average price, pence per B.T.U. = 43d. x at + 3d. 


The following table of examples illustrates the general 
effect of the new Chelsea Company's scale. The first 
four examples are those given in the company’s recently- 


issued circular :— 
Maximum num- 


Total Average Average ber of lamps Average price, 
numberof number used hours used used at any one pence per 
lamps. per day. per day. time during aos 

a quarter. 
35 — 15 Nad 3 aaa 15 ade 44 
Any number All the lights 1 All the lights 4h 
W  <.. do. ify i Fe de. en 3,°5 
do. do. |. 10 do. |. 3h 
‘oe oe ss 4 | ne 1°7 
15 , ie 4 im =. 54 
30 ae 10 bas 3 sai 25 F 6} 
a 2h a 7°8 
250 ; 5) 5 200 - 6°6 
i ae 4 100 =... = 104 
400 as. aoe 5 400 “ 5°4 


The following table gives the result of the various 
scales that may be used in a readily intelligible form :— 


Initial daily 


hours charged Initial Continuing Average price 


at Big Price. Big Price. Small Price. per B.T.U,. 
1 ies 8 2 g im 2 
| 
l 8 3 ee 
1 6 2 a 
1 6 3 3 ” ” 3 
1} 8 2 9 yy oe 2 
4 8 3 hy » 3 
1h 6 2 eae 
I} 6 3  . 
é 8 2 12 5, » 2 
2 8 3 Mei: 3s) 3 
2 6 2 Didar gan 
S 6 3 6 22 oF 3 








_Iv Hamburg the Senate is taking up the subject of 
Special paths for the sole use of cyclists in earnest. The assent 
ob the citizens has not yet been obtained, but will’ doubtless be 
obtained. The following is the plan suggested :—In cases of badly 
4 streets a strip of about one metre in breadth shall be taken 
ye along the kerbstone and rendered practicable for cyclists, 
eine case of only partially paved streets cinder paths shall 
bd = | down at the side, and where possible on both sides of the 
is sed these paths are for the sole use of cyclists, The total cost 
pnt ye “pe at two hundred and forty-three thousand marks, which 
all ro | be spread over several years, so that perhaps in four years 
@new parts of the town of Hamburg will be provided with 





cycling paths, 


LITERATURE. 
The Naval Annual, 1899. By T. A. Brassey. Portsmouth: 
T. Griffin and Co. 
[Sxconp Norice.] 
CuapTER V., upon Naval Aspects of the Spanish- 


American War, by Sir George S. Clarke, is, like most 
of his works, valuable and instructive reading. In 
point of fact, it is perhaps the piéce de resistance of 
the entire annual, although the writer has glanced rather 
casually through the details of some of the actions, proba- 
bly assuming that they would be fresh in the memories 
of his readers. This may, however, only render the 
paper less intelligible, as a record, than it would other- 
wise have been. 

Sir George S. Clarke’s story naturally commences with 
the destruction of the cruiser Maine in Havana harbour. 
Singularly enough, after quoting the finding of the 
American Board of Inquiry upon this disaster, which was 
to the effect that ‘the Maine had been destroyed by the 
explosion of a submarine mine, but that it was unable to 
fix the responsibility upon any person or persons,” the 
writer goes on to draw a parallel between the situation 
which arose after the action of Sinope, in November, 
1853, and that existing after the Maine disaster in 1898. 
This comparison is scarcely, we think, warranted by the 
circumstances of the two cases. In one, at Sinope, the 
Turkish fleet was ruthlessly destroyed by Russia without 
the customary warning of a declaration of hostilities ; in 
the other, there was not a shadow of direct evidence to 
show how the disaster came about; whether it arose 
from deliberate malice on the part of some miscreants 
unknown, or whether there might not have been gross 
carelessness on the part of the unhappy vessel’s company. 
So the situations afterwards were scarcely parallel. The 
first event aroused natural and honest resentment in the 
bosom of every right-minded individual ; the other was 
skilfully used by the people of the United States to further 
their cherished aims in the direction of Cuba and Port 
Rico. 

The proceedings taken by the United States to put 
their fleet upon a war footing are very powerfully illus- 
trated. As early as April 15th, four weeks before Admiral 
Cervera’s squadron reached Cuban waters, the navy of 
the United States was ready for the outbreak of hos- 
tilities. The rapid expansion of the naval force—128 
ships having been in the course of less than two months 
added to the United States navy, and crews provided 
for them—is a significant fact, as showing what can 
be accomplished in a short tirhe by a vigorous nation 
possessing abundant resources. But there is little doubt 
that, prior to the Maine incident, measures had been 
actively pressed forward to perfect the United States 
sailors and gunners in naval evolutions and gunnery drill ; 
also that supplies of ammunition, and other war material, 
must have been in course of preparation at an earlier 
date. For had the rumours as to paucity of ammunition 
and stores been absolutely true, it would have been im- 
possible to mobilise two powerful squadrons of battle- 
ships and cruisers in so short a period. Nevertheless, 
there is abundant evidence to prove that, had Spain been 
sufficiently energetic to strike at once, and her armoured 
cruisers been at Havana instead of in home waters, she 
might have dealt a severe blow to the half-prepared naval 
forces of the United States. 1t has been reported that 
the supply of projectiles was at one time so far reduced 


that the despatch of one train-load of shot and shell to 


San Francisco, en route to Manila, left the Government 
magazines almost depleted. Can this have been the 
case ? 

The condition cf the Spanish vessels was, however, so 
serious that Admiral Cervera wrote from St. Vincent as 
follows: ‘I have just received the telegram ordering us 
to start. . . . I intended to sail without finishing the 
provisioning of the vessels; but I have decided to ship 
as much coal as possible. I will try to sail to-morrow. ... 
With an easy conscience I go to the sacrifice; but I 
cannot understand the decision of the navy general 
officers against my opinions.” The bottom of the Vizcaya 
was so foul that she could ‘‘no longer steam ;” the bow 
plates of the Furor and Terror had proved weak in a 
seaway, and “some of their frames had been broken. 
The boilers of the Ariete were in bad condition, 
those of the Azor very old.” The Colon was 
without her heavy armament; the defective guns of the 
Vizcaya and Oquendo had not been replaced ; there were 
only about 300 effective rounds of 14 cm. ammunition— 
suflicient for the unit of one and a-half guns. Such was 
the deplorable condition of the squadron which sailed 
westwards on April 29th. Yet the knowledge of its 
departure spread terror amongst the inhabitants of the 
defenceless coast towns of the United States. On his 
arrival at Santiago, Admiral Cervera found that, although 
a quantity of about three thousand tons of coal was pro- 
curable, no facilities existed for putting this coal on 
board; the ships, which never stopped coaling as long 
as they stayed at Santiago, never succeeded in filling 
their bunkers. And, in the meantime, the Oregon 
arrived after her fine voyage of 14,000 miles, ready to 
swell the naval forces of the United States, and to take 
up her position opposite the mouth of the harbour where 
the doomed Spanish vessels lay. Nevertheless, the 
immensely superior naval forces of America made no 
attempt to force an entrance into the harbour. Sir 
George Clarke gives a table showing the guns in position 
to defend the entrance. About eighteen guns, ten or 
twelve of which were muzzle-loaders of antique type, 
composed the whole. These batteries were at first 
supported by the fire of the cruisers within, but as 
the land forces of the United States advanced upon the 
town, men and guns were removed ashore from the war 
vessels to defend the land front. Yet it is remarked 
that, ‘‘ In spite of their miserable inefficiency and insuffi- 
ciency, judged by approved modern standards, the 
harbour defences served their object.”” This appears to 
us to be the most unanswerable argum<nt in favour of a 





moderate system of coast defences for the protection of 
harbours and estuaries that has ever been advanced. A 
fleet mounting several hundreds of powerful modern 
guns, amply supplied with ammunition, was unable to 
bombard successfully or effect an entrance into a port 
mounting less than half a dozen 6in. and 8in. breech- 
loaders. 

The events which followed are in the recollection of 
everyone. Admiral Sampson having failed in his bom- 
bardment scheme, and in his endeavour to obstruct the 
channel leading out from the harbour of Santiago, asked 
for a force of 10,000 troops to take the heights command- 
ing the entrance—in point of fact, to effect what the fleet 
was unable to perform. This measure was put in hand, but, 
whether by the accident of circumstance or by design, 
the march of the troops was deflected inland, instead of 
proceeding to occupy the heights above Aquadores, 
towards the mouth of the harbour. General Shafter 
became involved in a severe action on July 1st, ‘‘ and only 
the conspicuous gallantry of the American troops averted 
a serious repulse,”’ the Americans losing about 1760 killed 
and wounded. The United States admiral was then 
urged to force an entrance into the harbour, but expressed 
reluctance to do so. These circumstances, favourable as 
they were to the besieged Spaniards, had all their value 
neutralised bythe action of Marshal Blanco, who, pressed 
by instructions from home, urged Cervera to escape. 
The result was inevitable. Cervera, who had no illusions, 
described his position thus: ‘“‘ An attempt to leave this 
port would mean an absolute certain destruction. You 
will decide whether or not we are to go further to the 
sacrifice, which I think useless.’ The order was given. 
On the 2nd Cervera was instructed to leave in twelve 
hours, and this decision was confirmed from Madrid. At 
9.30 a.m. on July 3rd the Spanish ships were seen coming 
out of the harbour, and at 1.15 p.m. the whole of the 
squadron was either sunk, destroyed, or run ashore, 
whilst the United States ships had scarcely received a 
scratch. Sir George Clarke sums up thus a few of the 
lessons observable from the results of the action—if 
‘action ”’ it could be called. ‘ It teaches little or nothing 
as regards armour. The American battleships would 
have suffered little more if they had been protected 
cruisers. The belts of the Vizcaya, Oquendo and Maria 
Teresa were not tested. Light armour protection 
proved a source of danger, causing two shells on 
board the Oquendo and Maria Teresa to be ex- 
ceedingly destructive. On the Spanish side, general 
deductions are vitiated by the fact that the Viz- 
caya, Oquendo, and Maria Teresa took fire almost 
immediately, and their crews were, therefore, subjected 
to special stress, apart from the direct effects of the 
American projectiles. The lesson is obvious, and 
twenty-seven vessels of the American navy have been, or 
are being, wholly or in part, fitted with non-inflammable 
woodwork. Above-water torpedo discharges are probably 
doomed, and the wisdom of providing cruisers with any 
torpedo armament may well be doubted. The medium 
quick-firing gun, by the destruction which it can rapidly 
effect far beyond torpedo range, appears to have heavily 
discounted the under-water attack, and good gunnery is 
now more than ever important.” The italics are our own 
throughout. 

On the 10th and 11th of July Santiago was bombarded 
by the United States fleet, but the admiral still con- 
sidered the risk of forcing an entrance to the harbour to 
be too great to attempt. This movement proved 
eventually to be unnecessary, as, on the 17th, Santiago 
was surrendered by the Spaniards. Sir George Clarke 
points out that although ‘‘ Captain Mahan has laid great 
stress on the paralysing effect of inadequate coast defences, 
the lesson of the war is of an opposite character. Judged 
by any modern standard, the coast defences of Cuba were 
miserable; but a moderately effective fleet based upon 
Cuban ports would have found them ample, and they may 
be actually said to have served their purpose.” Here we 
are entirely in accord with him. Had the most ordinary 
precautions been taken by Spain to establish well- 
appointed coaling ports, and to man, victual, and pro- 
vision her navy, and maintain a proper wnit in her 
magazines, Admiral Sampson might still have been con- 
ducting his ineffectual blockade of Cuba; but for a 
squadron to start across the Atlantic with only sufficient 
ammunition for one and a-half pieces out of about forty 
heavy quick-firing guns, shows an utter incapacity on the 
part of the naval authorities that can hardly be con- 
ceived. 

Chapter VI.,on ‘‘ Recent Warship Instruction,” con- 
tains some interesting features. The tables in it upon 
“ Fire Energy’ per minute of battleships, would be rather 
disquieting, had we not the utmost confidence in the 
department of naval construction at our own Admiralty. 
It is certainly curious that the Italian battleship Bene- 
detto Brin should have a fire energy of 600,754 foot-tons, 
or 47°83 per ton of displacement, against only 515,086 
foot-tons, or 34°34 per ton of displacement, as in the 
Formidable type, although the British war vessel is 2500 
tons heavier than the Italian ship. In the Kaiser 
Friedrich III. the proportion of fire energy is still higher, 
being 52°64 per ton of displacement. The answer to 
such a question is probably to be found in the text of this 
paper. The writers say :—‘‘The large displacement is 
to some extent accounted for by the greater quantity of 
coal carried in British as compared with foreign battle- 
ships.” To this may be added the fact that fully one 
thousand tons of stores, comprising spare parts of 
machinery, guns, mountings, cables, and other appurte- 
nances, are stowed away in a British battleship, and that 
they are conspicuously absent in foreign vessels. Then, 
in sea-going qualities, it is clear that British battleships 
are unsurpassed. It must be fresh in the memory of 
many of our readers that when the meeting of French 
and British battleships took place two and a-half years 
ago in the Channel, on royal escort duty, our ships were 
as steady as rocks, whilst the Frenchmen were rolling 
gunwales under; and, although the Oregon made such 
a gallant and unexampled passage cf 14,000 miles to 








640 


THE ENGINEER 


JUNE 30, 1899 





——— 
—$—$———=— 





arrive at Cuba last year,we know that her sister vessel nearly 
capsized off Cape Hatteras in a very ordinary gale of wind, 
which our Channel Squadron is accustomed to encounter 
probably every time it crosses the Bay. In cruisers the 
proportion of fire energy per minute is still more con- 
spicuously unfavourable to Great Britain, our new 
Powerful showing only 29°77 foot-tons of fire energy per 
ton of displacement, against 57°90 and 62°16 per ton of 
displacement on foreign vessels! Of course, here the 
question of coal supply is predominant; but still, we 
cannot help thinking that the reduction of weight 
of armament is almost out of proportion to the 
quantity of extra coal carried. What we mean is 
that the reduction should be effected elsewhere 
than in the guns, mountings, and ammunition. A 
valuable remark is made in this chapter upon the vexed 
question “redoubts” versus casemates. Recent expe- 
rience, especially that of Santiago, seems to show that 
medium hard-faced armour, spread over a large area of 
the ship’s side, is the best system of protection, both for 
the hull and for the secondary armament. Provided the 
guns of the latter are isolated by screens, it is perhaps 
preferable to the system of casemate protection, which, 
while giving better protection in front to each gun, 
allows the gun to be put out of action from the rear by 
medium or even small projectiles entering on the opposite 
side of the ship, and which also allows the whole ship 
between the casemates to be wrecked, as were the 
Spanish cruisers at Santiago, by the fire of even the 
smallest quick-firers. We are inclined to endorse this 
opinion. The condition of unarmoured upper works, 
after the destruction wrought at Santiago upon the 
Spanish cruisers, compels a belief that every man on the 
main and upper decks outside of the casemates on our 
recent cruisers would, during action, be killed. 

Chapter VIII., on the ‘Operations of the Gunboats 
during the Soudan Campaign,” is capital. Its im- 
portance is summed up in some of the concluding para- 
graphs. There is no doubt that full use was made of the 
steamers in the final transport of troops and stores. 
The army had not sufficient camels to move by itself, 
and at each halt, even in the final stages of the campaign, 
the transport animals were re-loaded from the boats towed 
by the steamers. The howitzer battery and the 
40-pounders could not have been brought to the front in 
any other way. It may be of interest to see how many 
camels would have been required to do the work of one 
steamer of the Zafir class—large stern wheelers—while 
the heavy transport of troops and stores was going on. 
The time that the steamers took was 3} days to go 
130 miles and back, and each steamer carried, or towed, 
in addition to the troops and her own stores, about 
75 tons of stores. Roughly, seven camels carry a ton, 
and to go 260 miles would require at least 10} days, there- 
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fore it would have required 75 x 7 Xx Fi = 1575 camels 


to do the work of one steamer of the Zafir class, and 
camels must have forage carried for them. They eat 
25 1b. per diem each, so that the conveyance of food for 
them would have been a gigantic—nay, an impossible— 
item. 

Mr. Duneil’s chapter on ‘Marine Engineering,” 
No. X., is good reading, but most of the subjects have 
been fully discussed recently at the meetings of the 
Institution of Naval Architects, so we will only briefly 
notice them. The writer very opportunely calls 
attention to the remarkable character of the work 
performed by the engineering staff on board of the 
vessels of the United States squadrons during the 
recent war with Spain. Whilst upon this subject we 
cannot help adverting to a remark which was made to 
us recently by an experienced naval oflicer, now first 
lieutenant of one of our fast cruisers. He said that a 
large proportion of the best and leading seamen, 
engineers, and stokers, who distinguished themselves so 
much in the late war upon United States warships, were 
inhabitants of Great Britain—some who had transferred 
from the Mercantile Marine, 
from British war vessels, tempted by the high pay and 
other attractions, so that toa certain extent the interest 
in Mr. Dunell’s remarks reflects upon our own 
countrymen. 

A valuable table appears in this chapter, showing the 
excellent results obtained with nickel carbon steel, when 
tested with a view to showing its usefulness for con- 
ditions of work with shafts, cranks, pins, &c., where the 
fibre of the metal is subjected to stresses continually 
varying from tension to compression. They were taken 
by Mr. Porter at the Watertown Arsenal. The number 
of revolutions which the nickel carbon steel will sustain 
without breaking is almost infinite. The effect upon 
wrought iron after sustained and continuous vibration is 
well known. We have ourselves examined a broken 
piston-rod of a steamer whose engines vibrated exces- 
sively on passage between New Zealand and Sydney. 
The two broken surfaces were quite crystalline. Whilst 
wrought iron will break after 59,000 revolutions, nickel 
carbon steel sustains nearly 5,000,000 revolutions. 
Particulars are given in this chapter as to the new 
Turbinia destroyers under construction. The dis- 
placement will be 820 tons. The boilers, propellers, and 
machinery will absorb 160 tons of this, leaving 160 tons 
for the ship and its coal, stores, armament, and equip- 
ment—a very great improvement, as to proportion, 
upon the earlier vessel, which was all engines an 
boilers. 

The chapters on armour and ordnance are rather 
short, but contain many interesting particulars. The draw- 
ings of the 12in. and 9°2in. guns, and those of the breech 
mechanism of the former weapon, have already been pub- 
lished in Tue EncinerER. The extraordinary growth of the 
“‘ wireing ’’ principle is shown in its full development upon 
the 12in. gun. Itis practically all wire. The trial of an 
experimental Carnegie plate made upon the Krupp pro- 
cess, a photograph of which appears in the chapter on 
armour, reproduced from Tur ENGINEER, is exceedingly 
interesting as revealing to us the wise forethought of our 
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Admiralty constructive department in fixing upon Qin. 
steel armour plates as the best for battleships, and 6in. 
plates for armoured cruisers. It is well known that, as 
a rule, Yin. plates give results quite as good in proportion 
as 6in. plates of the same material. In the trial under 
consideration, a 6in. plate was attacked by a 6in. gun 
firing Carpenter steel projectiles of 100 1b. The striking 
velocity of one round was 2350 foot-seconds ; the calcu- 
lated perforation was 17‘7in. of wrought iron ; the figure 
of merit, therefore, was over 2°95 times the resisting 
power of wrought iron. The projectile perforated, but 
remained in the backing and broke up. Now it is clear 
that the 6in. Q.F. gun is the medium gun of the future, 
so our armoured cruisers are judiciously provided with 
6in. Krupp process armour to resist its fire. Similarly, 
the 9in. Krupp process armour of the battleships is just 
what they require, and no more. In these circumstances 
water-line plates 12in. or 15in. thick are superfluous. 

We have very briefly touched upon the main matters 
of interest in the Annual for 1899. It is a book well 
worthy of perusal. 
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THIRD DAY.—FRIDAY, JUNE 9tH—(continued), 
SECTION IV. 

Tur meeting was resumed on Friday morning, the 9th 
inst., in the same room, at 10.30, again with Mr. Windsor 
Richards in the chair. The first paper was on “ By- 
product Coke Ovens,” by M. Evence Coppée, in which 
it was pointed out that great demands were being and 
would be made for coke, and hence it was important to 
produce it cheaply, which was best effected by adopting 
a by-product system ; this was fully recognised on the 
Continent. The author then remarks that the Coppée 
system has been modified for the recovery of by-products, 
and numbers are given to show the excellence of the 
results obtained. Some results, with a coal containing 
25 per cent. of volatile matter, show that in beehive ovens 
63 per cent. of coke was obtained ; in Coppée ovens with- 
out recovery 72 per cent., with recovery 75 per cent. ; and, 
taking all things into consideration, the ultimate cost 
price of a ton of coke in the three systems was 12s. 6d., 
10s. 6d., and 6s. 10d., or less, respectively. And the 
author says that even with dry coal a coke of almost 
equivalent value to that produced in the beehive oven can 
be made. 

In the discussion Sir Bernard Samuelson regarded the 
matter as important, pointed to low prices ruling in the 
United States, and thought the author optimistic of 
the new Coppée oven, and questioned the yield 72 and 
75 per cent. of coke mentioned in the paper; he would 
have likedto have had more details of the construction of 
the new Coppée oven, to know about the mixing of coals, 
and how it could be done dry. He did not think coke 
from mixed coal would be as valuable as that from 
bituminous coal, but thought we shall, nevertheless, 
have to come to it. He remarked that the price of 
benzol was low, and that sulphate of ammonia, although 
worth more than nitrate of soda, was scarcely used by 
farmers in this country. He was, however, of opinion, 
that the cost of the recovery of by-products, coupled with 
low prices, would render the practice scarcely profitable. 
Mr. David Evans had observed that by-product coke 
made in this country was not as good as that made 
on the Continent, and a trial in the North of England 
showed that more of such coke was required in the 
blast furnaces than when beehive coke was used. He 
had used Coppée ovens for twenty years with good 
results. He suggested that for making the coke the 
proper proportion of volatile matter in the coal should be 
decided upon, and then mixtures of coal made accord- 


Air. Forster Brown said that there would be more gas 
for steam when not recovering by-products, and this 
should be considered when comparing costs as given in 
the paper. Sir Lowthian Bell admitted that the beehive 
oven was wasteful, but pointed to the sonorous and 
resplendent product, and commented on the fact that 
such coke yielded up less volatile matter when heated in 
carbonic anhydride than the other coke did, and this was 
an important factor in connection with blast furnace 
practice, for the part volatile in hot carbonic anhydride 
never reached the region where it was wanted, and so 
more of such coke would have to be used to supply the 
necessary quantity offuel. The value of the by-products, 
he remarked, would, of course, fluctuate, but anyway it 
might be regarded as something of no value becoming 
something of value even if the prices were low ; so there 
is the value of by-products to set off against the quality 
of the coke, which even the author only states is 
‘almost ”’ equal in value to beehive coke. 

Mr. A. L. Steavenson pointed out that the produce of a 
chamber coke oven was mixed in character, and he had 
seen in Germany three qualities in one charge, of which 
some was sent to the blast furnace, some sent to other 
works, and a third quality used for domestic purpose. 
He himself regarded 50 per cent. of the first quality as 
good enough. He further enlarged on the highly satis- 


d| factory results he had obtained by the utilisation of coke 


oven gases under boilers. 

Mr. Thwaite drew attention to a new form of Bauer 
coke oven, which he said worked without any admission 
of air to the coking chamber. 

Mr. Stead remarked on the importance of noting the 
degree of volatility of the coal substance in carbonic 
anhydride, as suggested by Sir Lowthian Bell, and further 
thought that the brilliant covering of retort carbon that 
made the beehive oven coke so attractive, might be 
reproduced in the chamber coke ovens by directing the 
heat more to the top. 

Mr. D. A. Louis drew attention to the fact that most of 





the efforts recently exerted towards improving c 

had been directed in overcoming the ie pond oe 
Mr. Stead was suggesting as useful. In fact, he rs 
remarked, one must decide upon obtaining either a 
coke and less by-products, or vice versd. With re se 
to Mr. Thwaite’s remark that a certain oven worked with 
out the admission of air to the coking chamber—thig nd 
a characteristic of all these coke ovens, and accounted 
for the high yield of coke, inasmuch as all the fixed 
carbon, and some of the volatile carbon, remaineg 
in the coke; this, too, should not be forgotten when 
comparisons are being made with beehive coke in 
which the proportion of ash to carbon would be greater 
than in chamber oven coke from the same coal, The 
great feature to be noted in the selection of the oven Wag 
whether those with vertical side flues, or horizontal 
side flues, should be adopted ; the latter had particular 
advantages, both for the regulation and observation of 
temperature. But, eventually, the dimensions ang 
character of the oven adopted should be regulated by the 
character of the coal or mixture of coals to be dealt with 
It must further be remembered, he added, that the 
recovery of by-products from coke ovens was no new 
idea, had, in fact, been put in practice 125 years ago, but 
had not made headway then because there was no use for 
the by-products—a condition of things that was altered 
now-a-days, when, besides sulphate of ammonia, both 
benzol and tar were valuable products. 

M. Coppée, in reply, pointed out that the chief alterg. 
tions in the construction of the ovens to suit the new 
conditions were made with the object of directing the 
heating to the bottom of the chambers, and thus saye 
the benzol from decomposition as far as possible. The 
best way of mixing, in his opinion, was to blend the 
coals before washing, when in the subsequent crushing 
and treatment with water, the admixture was as good ag 
could be obtained. He regards Carr’s integrator as very 
suitable for the dry treatment of coals. As regards the 
reduction of price by the increased production of by- 
products, he pointed out that the same thing was said of 
the manufacture of cement, and also of basic slag, but in 
neither case had the prognostications been verified; in 
fact, the consumption has increased with the production, 
It has been remarked that gas, after the loss of by. 
products, has produced a better result under boilers than 
the unwashed gas. This he explained is due to the fact 
that the rich unwashed gas does not burn thoroughly 
under the conditions obtaining under the boiler, whereas 
the poorer material is more effectively consumed. 
‘“Tue INFLUENCE OF CASTING TEMPERATURE UPON STEEL” 
was the subject of a paper by Mr. Robert Abbott 
Hadfield. The author states that the subject cannot be 
thoroughly treated briefly, therefore this paper must only 
be considered as suggestive of the lines upon which 
research work should be based. At the outset there 
was the difficulty thateven with the latest form of pyro- 
meter the casting temperature of steel has only been 
approximately ascertained, and Mr. H. H. Campbell, of 
the United States, has stated that even a difference of 
20 deg. Cent. to 30 deg. Cent. causes considerable 
changes in the behaviour of molten steel during casting. 
So that an addition of 100 lb. of scrap toa 7-ton bath, 
which causes a drop of about 16 deg. Cent. or 20 deg. 
Cent., is perceptible to the naked eye. Therefore, an 
excess or Jeficit in the addition of scrap may make the 
change either so hot that it causes trouble, or so cold 
that it skulls badly in the ladle. Hence it is that a 
variation of 200 lb. from the true amount is the greatest 
error allowable in good practice. And it is within these 
narrow limits that the success of the blower and melter 
lies, therefore failing a thoroughly valuable practical 
pyrometer the eye is probably the best guide. [f steel 
is cast too hot the ingots or castings are liable to be con- 
siderably piped, segregation also occurs, and usually the 
steel has the crystalline structure known as the ‘‘ scalded 
condition, which although in a way dispelled by careful 
re-heating, “ scalded ”’ steel, some say, cannot be rendered 
thoroughly satisfactory except by re-melting. Metal cast 
too cold, on the other hand, will not work so satisfactory as 
it should during forging. 


Pouillet. 











Hadfield. Bowker. 
Tem- Tem- | Tem- 
Colour. pera- Colour, pera: | Colour. pera 
ture. ture. | ture. 
deg. C. leg. C | deg. C. 
White (not weld- ” White.. .. 1300 |White.. .. .. 1204 
ing heat) .. 1240 [Orange heat 1100 |Very bright red 1010 
High yellow 1130 jUherry red 800 | 3right red 926 
Yellow.. . 1031 |Redheat ..; 525 |*ullred .. 804 
Low yellow... 97 Red heat .. 650 
Bright red .. 923 
Medium red 795 
Blood red .. 667 | 





The importance of getting as near the right tempera- 
ture as possible is obvious, and the table shows approxl- 
mately the temperatures indicated by appearances. In the 
first column are observations by the author with a Le 
Chatelier pyrometer ; the numbers in the other columns 
are those of the authorities indicated. Various other 
records of temperature measurements relating to melting 
points and metallurgical operations are given, but are 
admittedly approximations in some cases ; therefore the 
author urges the importance of the investigation of the 
problem of the correct determination of high tempera 
tures. ¢ 

Mr. Stead saw difficulties in the application of the 
pyrometer to crucible steel. He regarded attaining ~ 
desired temperature as preferable to the cooling of the 
bath by adding scrap, as advocated by the author. Then, 
as regards “scalding” steel, this structure was not aye 
sarily the result of heat; it might be developed by * : 
presence of impurities, and in any case, if the steel was no 
honeycombed he did not regard re-melting as necessarys 
re-heating to 800 deg. Fah. being sufficient to restore 
condition. Mr. Thwaite remarked that his view © 
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Pouillet’s results differed from those given in the author’s 
yaper—a matter which is going to receive the author’s 


attention. 


« ComPARATIVE ADVANTAGES OF ExLecrricity, STEAM, AND 
CoMPRESSED AIR FoR MINING PuRPOSEs.” 


Mr. William Edward Garforth, in his note on the sub- 
‘oct, referred to the admitted importance of the subject, 
and expressed his view that for centralised work on the 
surface high-pressure steam is the most economical. Elec- 
tricity is, however, the most economical and convenient for 
transmitting power, but compressed air is the safest 
under ground ; moreover, when local conditions are suit- 
able, rope transmission properly installed is probably the 
most economical system for underground haulage that 
can be adopted, and is, besides, safe as regards immunity 
against explosions. High-pressure steam is objectionable 
underground on account of the boilers, the fires, the disposal 
of exhaust steam, &c. Compressed air, on account of the 
losses by heating, leakage, &c., even in the installations 
of the most modern type, cannot compare with electricity 
from an economical point of view, but it has the com- 
pensating advantage of safety in the presence of fire- 
damp. ‘The high efficiency and convenience of electrical 
transmission are its great attractions ; but then there is 
against it the danger of short circuiting, or otherwise 
sparking, and causing a calamitous accident that far out- 
weighs any advantage that it might have over com- 
pressed air. In adopting electrical transmission in 
mines, the installation and the system involving the 
simplest arrangement and least number of cables should 
be preferred. 

With regard to the two systems—polyphase and con- 
tinuous currents-—each has its advantages and drawbacks. 
The chief points of the three-phased current system are: 
—(1) Aosence of commutators in both generators and 
motors, with consequent saving in wear, reduction of 
repairs and renewals, and less need of constant skilled 
attendance. (2) Complete immunity from sparking. (3) 
No starting resistance required for motors up to 10 brake 
horse-power unless exceptionally large starting torque is 
required. (4) Generators of inductor type have all 
windings fixed. The rotor windings of motors have low 
potential difference, and are not liable to burn out. High- 
pressure can therefore be transmitted without risk to 
generator or motor, and copper is saved in the line. With 
respect to the continuous-current system, the following 
may be mentioned :—(1) A single pair of conductors is 
required as against three conductors. (2) Greater start- 
ing torque can be obtained with the motors. (3) Accurate 
measurements can be more readily taken. 

The advantage of the non-sparking of the polyphase 
motors is met in the best continuous-current motors 
intended for pit work by boxing them in and rendering 
them practically gas-tight, and for continuous current the 
concentric conductors seem to be the simplest and safest ; 
whilst for the shaft cables heavily pigmented thick vul- 
canised rubber is the best insulator. The core, too, should 
be lapped with tape, compounded and sheathed with 
galvanised iron wires of about No. 16 standard wire 
gauge, compounded and coated with compounded jute. 
Lead-covered cables should not be used for pit work. 

Finally, the author recommends a combination of all 
systems for use in mines. Steam at the surface, elec- 
trical transmission to suitable safe site under ground 
where air compressor should be installed, and the com- 
pressed air conveyed through pipes of suitable diameters 
to pumps, hauling engines, or coal cutters; thus utilising 
the advantages and minimising the disadvantages of each 
system. 

A note on that subject by Mr. Henry Slack Childe was 
also read, in which all three systems are duly advocated 
in their right places, the advantages and works of elec- 
tricity and the good attributes and poor efficiency of com- 
pressed air are duly emphasised, and the author finally 
sums up to the effect that for general surface purposes 
steam is undoubtedly first ; for working in shafts and for 
all underground work—excepting on the one ground of 
safety—electricity has the advantage over compressed air. 

Mr, A. L. Steavenson had observed that work in a 
colliery with seven to eight miles of pipes took 111-horse 
pyr with compressed air on account of a large amount of 
eakage, whereas it could be done with very considerably 
less expenditure of power—17-horse power—by the use of 
electricity ; but nevertheless, taking into consideration 
the factor of safety, he continues to use compressed air 
where desirable. Electricity he regarded as good for 
rapid-moving machinery, but not for slow steady work, 
the reduction of speed from 500 to 15 revolutions, for 
instance, being difficult, and 15 was about the speed of a 
pump. 

Mr. Farrer remarked that there was no good electrical 
drill, and that he had known compressed air conveyed 
through three miles of main, and starting from the receiver 
at 801b , the loss of pressure amounted to 5 Ib. at the work- 
ing end. Mr. Forster Brown regarded compressed air 
with some favour, but approved of electricity for regular 
work, Mr. Windsor Richards then announced that all 
the work had been got through, and that so far as this 
section was concerned, the object of the Conference had 
been attained, for the papers purposely kept short had 
mostly evoked good discussions. The proceedings then 
terminated with a hearty vote of thanks to the chairman, 
the hon. secretaries, Messrs. Lidney H. H. Farrer and 
R. A, Hadfield, and to Dr. Tudsbery and his staff. 


SECTION V. 

On Friday, June 9th, proceedings in this section— 
shipbuilding — commenced at 10.30 in Westminster 
Guildhall, Sir E. J. Reed in the chair. There was a 
small attendance. The first paper read was by Mr. 
Arthur John Maginnis, M.I.N.A., on 


“GRAVING-DOCK BLocks AND APPLIANCES.” 


{ Ata time when public attention is so much turned to the 
pcteasing size of steamships and the providing of accommodation 
a, them, no more important point can be considered than that of 

© means by which the repairs and overhauling can be speedily 





carried out. To effect these properly the first requirement is to 
have a suitable, convenient, and commodious dry dock, which must 

ain be provided with the appliances now-a-days required over and 
above those which hitherto have been supplied by dock authori- 
ties ; and in introducing this subject the author would like to 
mention that no reference whatever is made as to the mode of 
construction, shape, material used, site, form of gates, &., it being 
taken for granted that the dry dock per se is completed with 
thoroughly sound foundations, rapid pumping gear, and otherwise 
ready for the appliances. 

Keel blocks,—This being the case, the first matter for considera- 
tion is naturally the keel blocks upon which the main weight of 
the vessel is taken when no longer water-borne. In considering 
these several important features or subjects present themselves, 
namely—First, the best material of which to make them ; secondly, 
the space from block to block ; thirdly, the design ; fourthly, the 
maximum safe weight impcsed per block. Before considering 
these questions it might be well to mention, in the light of a 
recent accident ina dry dock fitted with cast iron blocks, that acci- 
dents to large steamers have, although this is not generally known, 
occurred in docks where only wood Blocks had been fitted. Bear- 
ing this in mind, the matter is one apparently difficult of definite 
solution, for there is no doubt that both wood and cast iron have 
each special merit in their own way ; and so as to elucidate the very 
best requirement for the purpose, it is advisable that all questions 
of financial cost be put to one side, for the simple reason that the 
outlay on the blocks is in itself but trifling compared with the cost 
entailed by any accident to the vessel herself when in dry dock. 

As regards the second feature, the spacing of the blocks from 
one another ; this is not so difficult, for, considering it from the 
ge of view of those at work at the hull, there is no question 

ut that the farther apart the keel blocks are, the handier it 
is to get about the work, and the only limit to this space is that 
imposed by the risk of straining the hull, especially if, as is often- 
times the case, it has already sustained damage by grounding, 

Coming to the third feature—the design of the blocks—it may be 
safely said this has hitherto been left to the ideas of the designer ; 
but as it is of vital importance that all keel blocks should be 
readily removable, and at the same time when replaced be capable 
of being well hardened up again to take the weight, a thorough 
discussion of this question of design is most desirable. 

On the fourth feature of maximum weight on each block, it is 
also desirable to lay great stress, as unless this is kept as low as 

sible it may be possible to bring too great a strain on certain 
)locks by the removal of those adjoining—a risk which is more 
often experienced than is generally conceived. In carrying out 
extensive repairs to the flat of bottom, it is, of course, possible to 
avoid this risk by building up side-cradles, which the writer has 
always insisted upon when carrying out such work ; but this often- 
times leads to disputes, owing to the extras they produce in the 
repair accounts, 

Side shores.—Following after the keel blocks comes the matter of 
side shores, which is also of the utmost importance ; and here it 
may be plainly said that modern science has, up to the present, 
not attempted any improvement on the primitive system of wooden 
shores hardened up with wocd wedges, which no doubt answers 
the purpose fairly well, but is not by any means conducive to de- 
spatch. In the consideration cf this question, special attention 
should, the author is of opinion,.be given to the adoption of some 
more up-to-date appliance in the shape of horizontal steel shores, 
which could be travelled in or out from the side of the dry dock by 
hydraulic pressure and securely locked when in the correct posi- 
tion against the ship’s side. All modern dry docks being generally 
fitted with hydraulic gear, this should not be an insuperable 
problem, and although the first cost would be considerable, the 
convenience and reliability of the system would soon recoup the 
outlay. In dry docks, where the size of vessels varies greatly, a 
difficulty would no doubt be found as to the height at which these 
hydraulic side shores should be fitted, but this, like other novel 
engineering departures, would soon be got over after a little 
experince, 

Lifting appliances.—Owing to the fact that all vessels in dry 
docks now-a-days have, as a rule, some heavy weights to handle, 
it is absolutely necessary that special lifting gear, capable of 
being used at any part of the dock, should be provided. At 
first sight this seems a simple matter ; but closer study reveals 
a very intricate and elaborate requirement, owing to the wide 
range which must be embraced, For instance, it may be that 
a spare propeller about 20 tons weight has to be lifted out of 
a hold, say, 45ft. deep, through a hatch, the side of which is 
about 45ft. from the dock side, and the hatch coaming or 
bulwark, whichever is highest, is about 15ft. above the side of 
the dock. With these particulars, which are by no means 
abnormal, it can at once be seen that, to allow clearance for 
the propeller over the hatch or bulwark, at least 15ft. must be 
the height of jib over the hatch, so that a crane or machine 
is required which will be at least 65ft. above the bottom of the 
dry dock, and have a clear outreach of from 50ft. to 60ft. In 
addition to this unusual height and outreach, there must be 
added the great maximum weight required to be lifted, which 
ought to be at the very lowest 25 tons, so that to those intimate 
with crane design some idea of the magnitude of the required 
appliance may be formed, 

But the massiveness and complication is still more increased 
by the fact that not only must the propeller be lifted from the 
hold and placed in the bottom of the dock without any over- 
hauling of the lifting tackle ; but after the propeller is clear of 
the hatch the crane ought to be able to travel along the dock side 
and deposit its load, say, 2COft. in either direction. Met by such 
a bold demand as this, it is no wonder dock authorities have not 
taken steps to supply the want ; but, speaking from wide experi- 
ence in carrying out all sorts of overhauling and repairs about dry 
docks, the writer has no hesitation in saying that no appliance is 
more urgently wanted, either to facilitate greater despatch in 
carrying out the work, or to avoid risk of serious accidents which 
may be experienced when temporary gear is rigged for heavy 
weights, 

Following these important appliances come, in a lesser degree, 
the necessity for handy power capstans to haul the vessels in and 
out of dock, and also a reliable installation of electric lights, so 
that work can be carried out at all times, day or night. 

Mention of the electric light brings forward another appliance 
which ought now always to be obtainable at all important docks, 
namely, a supply of electric ‘power, as there is no doubt that by 
this means considerable saving, both of time and labour, can be 
effected by a widely-extended use of repairing machines driven by 
electricity ; and the author would, in conclusion, venture his own 
opinion that this is not an unreasonable requirement to now ask 
authorities to provide, 

The discussion revolved round the case of the Fulda, 
which was very fully dealt with in our issue for May 19th, 
page 493. It was commenced by Sir W. H. White, who 
commented at some length on the spacing of keel blocks, 
which was very important. The blocks that would do 
for a plate keel might not suit a bar keel, which dis- 
tressed them more. Further, it must be remembered 
that what would answer for a merchant ship with a 
relatively stronger bottom would not suit a man-of-war 
with great top weights and a thin skin. He approved of 
the idea of mechanical shores and other devices for 
handling a ship quickly. Above all things, electricity 
should be utilised. They had electric current for light- 
ing, and it ought to be employed for handling weights, 
driving cranes, drills, &c. 

Mr. Lionel Clark followed, and said that papers such 
as that they had just heard were of great value, because 


there was absolutely no literature about dock working. 
He then proceeded to consider the case of the Fulda at 
considerable length. He had worked out the stress on 
the leading blocks, and as nearly as he could calculate it 
from inadequate data he found the load to have been 
250 tous, which gave 5 tons per square inch, which was 
far too much. He had had great experience in docking. 
For the smaller vessels he used soft wood capping to the 
steel blocks. This would stand loads up to 2 tons per 
square inch. As to spacing for ships up to 3d50ft. 
long, which weighed 10 to 12 tons per foot run, 
he spaced the blocks 5ft. apart centre to centre; 
for heavier ships 3ft. 4in., and for timbering heaviest 
ships 2ft. 6in. Pitchpine was used for the blocks for 
economy, but oak was much better. In a floating dock 
at Amsterdam, his firm fitted the blocks with curved 
cast iron caps, 2ft. 6in. long, which adjusted themselves 
to the block and the ship. The dock was equal to 8000 
tons. At Stettin they have a dock which will take up to 
11,000 tons. The blocks were of oak. They docked the 
Spray, and found that her bottom had been strapped at 
some time to strengthen it. It only touched every 10ft. 
or 12ft. but the docking was quite satisfactory. As to 
the double wedges or keel blocks, the best angle was an 
open question. He found 1 in 16 answer very well. In 
some cases keel blocks were made of steel, built up like 
small girders. He did not like cast iron, which dete- 
riorated with time, and at last resembled so much old 
bottles. The case of the Fulda was almost unique. In 
one other instance, however, blocks collapsed, but the 
damage done was all repaired for £75. Very heavy 
stresses were reached by the growing practice of cutting 
away dead wood fore and aft, which would have to be 
provided for. Messrs. Smith, of North Shields, had a 
single-sided dock, on which they had raised a 6000- 
ton ship in half an hour. Hydraulic shoes were used, 
which got a ship up if she was listed. In commenting 
on Sir W. H. White’s remarks, he might say that they 
were making a dock for the United States Government, 
which was well supplied with 5-ton cranes. It was at first 
intended to fit cranes which weuld lift 30-ton armour 
plates, but such a crane would not be used with sufficient 
frequency to make it pay, and so was not supplied. 

Mr. Gilchrist, as a dry dock proprietor, said that he 
had used cast iron, and then cleared it all out and used 
weod; it could not be trusted. He had had one 
accident, when a small ship fell; not much harm wag 
done. As to the suggestion that cranes and mechanical 
shores should be fitted, that was all very well in theory ; 
in practice they would make a dock too costly to pay. 
If they had heavy weights like propellers to handle it 
could be done very well with a three-legs. He proposed 
elm blocks spaced 4ft. 6in. centre to centre. Ship- 
owners were £0 poor, or so parsimonious, that he had 
known a ship to be put into a dirty dock with 2ft. of 
mud in it to save £1, the extra cost of going into a clean 
dock close by. Professor Biles questioned the accuracy 
of Mr. Clark’s figures regarding the Fulda; at South- 
ampton docks wood blocks 5ft. apart were used, with 
20in. breadth of bearing surface. The Fiirst Bismark was 
carried on fifty-six normal blocks, and twenty-four extra 
blocks, working out her weight from the coefficient of 
fineness, which is *555, gave a load of 136 tons per 
block. Another big German ship gives a load of 114 tons 
per block. 

After some remarks from Mr. Robson, who said that 
cranes to lif 25 tons for dock work were no trifles, 
because they must have an overhang of about 50ft., and 
wanted a 30ft. road to carry them, Mr. Maginnis re- 
plied. He said that no doubt the Fulda accident was 
due to the smashing of cast iron blocks deteriorated by 
age, but the Germanic and Britannic had rested on them 
not long before, and they weighed 2500 tons more than 
the Fulda. The blocks were forty-five years old. It was 
well worth notice that the Fulda was dry for one and 
a-half hours before the collapse. Cost must not be con- 
sidered in fitting out a first-class public dock, although it 
was important in private docks. He concluded with a 
graphic description of his experience in putting on a 
25-ton propeller at night in a thick fog with blocks and 
tackle, when the men could not see each other. 

Sir E. J. Reed, in proposing a vote of thanks, which 
was heartily given, said that some of the Fulda blocks 
had been renewed beforehand. 


Mr. R. T. Napier, M. Inst. C.E., then read his paper 
on— 


“Tue AppLICATION OF MeEcHANICAL DEVICES TO THE 
RIVETING AND CAULKING OF SHIPS; ALSO THE MATERIAL 
oF Sup Rivets,” 

A. Riveting Machines.—The only machines that need be considered 
in connection with shipbuilding divide naturally into two classes, 
viz.:—(1) Machines that close the rivet by pressure; and (2) 
machines that close the rivet by percussion. The first of these 
is represented by the well-known hydraulic riveter, which made its 
appearance in the shipyard about thirty years ago, and by the less 
known but no less useful pneumatic riveter, which has perhaps half 
as long a working record. These machines are too well known to 
require description ; the inherent disadvantage of the class is that, 
as the working strains must be self-contained, no separate holder- 
up being possible, the use is limited by the depth of the gap, and, 
with the increase of the gap, there increases, ina greater ratio, the 
weight. In this connection, it may be stated that an ordinary 
hydraulic riveter of 24in. gap, such as used for framing purposes, 
weighs about 10 cwt., and that one of 84in. gap—perhaps the 
largest hitherto used in shipwork—weighs about 5} tons. 

Early in its history the hydraulic riveter—a success from the 
outset when riveting up work brought to it—was set to such work 
on board ships on the stocks as it could be brought to bear on. 
So far as the writer’s knowledge goes, a saving in cost and time 
did not always attend this proceeding, and it certainly has not 
become the general practice of shipouilders. According to the 
published accounts, an application of the hydraulic riveter on a 
large scale was made in the case of the steamer Oceanic, 

The second class of riveter—viz., that in which the rivet is 
closed by percussion—is as yet only on its trial on this side of the 
Atlantic, although, in a measure, approved and adopted on the 
other. This riveter in its action approaches as nearly as may be 
to hand work, a hammer being kept in motion by a suitably applied 





electric motor or by ——— air, the rivet-head being held up 
by a separate device, Through the courtesy of the owners of the 
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patent rights of an American type of compressed-air percussion 
riveter, copies of a paper read six months ago before the Society 
of Naval Architects and Marine Engineers in New York are avail- 
able. Papers by Mr. Frederick J. Rowan, on the subject of the 
electrically-driven shipyard appliances introduced by him, may be 
consulted in the “‘ Transactions ” of the Institution of Engineers and 
Shipbuilders for the years 1888 and 1897, and in the ‘‘ Transactions ” 
of the Institution of Mechanical Engineers for the year 1887. 
These papers are referred to for full information as to details. A 
field seems to lie open to this class of riveter, and if it be found that 
it can be relied upon, with ordinary care in handling, to properly 
till the hole when closing rivets of lin. diameter and upwards, its 
adoption can only be a matter of time. 

The convenience of being able to commence riveting at any 
stage during the work of placing is unquestioned, and the simph- 
city of handling a machine weighing pounds instead of hundred- 
weights is equally so, The noise that a percussive riveter makes 
is admittedly against it, and for this no remedy is forthcoming. It 
is not in the nature of a riveting machine to close a counter-sunk 
rivet, leaving the point flush with the plating, and either a point 
more or less cupped must be accepted or the surplus metal must 
be chipped off. Since butt landings are no longer thought an 
offence to the eye with shell plating, so, no doubt, cupped rivet 
points might live down existing delicacy on the subject. With a 
bare steel deck it is otherwise, and here chipping is unavoidable. 
American practice is to do this chipping by means of a tool, also 
driven by compressed air, and then flatten the point by a second 
application of the riveter. 

‘wo axioms have long ruled in connection with riveted work, 
the first being that the least diameter of hole that could be 
punched in an iron plate was represented by the thickness of such 
plate ; and the second that a rivet of 1jin. diameter was the limit 
of the power of an average riveting squad to knock down satis- 
factorily. With the advent of the riveting machine, as applied to 
keel plates and top sides, the naval constructor will again have a 
free hand to proportion rivets and plates to advantage. 

_ Assuming that the difficulties of rigging the gear do not stand 
in the way, thereseems no @ priori reason to prevent the bulk of 
shell riveting being done by the hydraulic or pneumatic machine, 
provided that other considerations be made subordinate. By 
working all the plating clinker system—a system less objectionable 
now that joggled landings have banished slips—and proceeding 
from the keel plate upwards, completing one strake at a time, a 
—— with a gap sutticient to take in the broadest plate would do 

@ job. 

In the case of decks, the same might be done, working inboards 
from the stringers and closing the centre strake by hand ; and 
even bulkheads might conceivably be done were the stiffeners 
erected first. To what extent it would be profitable thus to depart 
from present practice is matter for discussion. Whatever other 
difficulties would be faced in the shipyard, a trial of the percussive 
riveter on its merits would be no difficult or expensive matter. To 
any who at present have pneumatic riveters in use, and consequently 
have compressed air at command, it would be a trifle; to the many 
who employ electric energy for other purposes this would make 
but a small addition. 

B, Caulking machines.—Regarding the application of machines 
to the caulking of ships not much is on record. Such machines, 
driven by compressed air, were brought before shipbuilders eight 
or nine years ago, and others, electrically driven, were also advo- 
cated. In the hands of their respective inventor, these machines 
did good work, and shipbuilders were not slow to buy them, but 
after the purchase came the trouble in the refusal of men to work 
them. In some yards the difficulty was got over, and the machines 
are doubtless now at work ; but in others the opposition of the 
caulker in possesion of the job seemed serious, and the machines 
were laid to rest in the tool store. In America the caulking 
machine has a record to show, and its adoption on this side may 
yet be accomplished. 

C. The material of ship rivets.—It is known to every ship- 
builder that Lloyd’s Committee does not legislate one way or 
another in this matter ; that the rivets are good iron or good steel 
is all that the surveyor looks to. It is also known that the 
Committee of the British Corporation, while nominally leaving 
the builder free to use either iron or steel rivets, recommends the 
latter, and practically puts a premium on them by prescribing, for 
certain thicknesses of plate, quadruple riveting for iron rivets, and 
only treble for those of steel. Both rules cannot be right in this 
Matter, and as some builders take credit for using steel rivets 
exclusively, while others never use a steel rivet unless owners 
insist upon it, there is room for the matter being discussed and 
settled. The first time that the question was brought before a 
representative gathering of experts was in the interesting paper 
read by Mr. Martell, of Lloyd’s, in 1878, before the Institution of 
Naval Architects. The results of various experiments were given 
in the paper, and from them the author concluded that ‘‘ In order 
to accomplish this ”—i.e. insure the strength of the plates being 
realised—either the rivets should be larger or more closely spaced, 
or ‘*, , . the butts would have to be treble riveted with iron rivets 
or double riveting with steel rivets adopted.” 

In the discussion it was stated, on the part of the dockyards, 
that H.M.S. Iris was riveted with iron rivets, as the test had 
shown a slight advantage for these over steel. Various gentlemen 
expressed their preference for steel rivets, and the matter was left 
for the future to settle. In 1881 the well-known series of reports 
on riveted joints was laid before the Institution of Mechanical 
Engineers, but from this little light on the present subject can be 
got. The experiments, conducted by Professor Kennedy, were all 
made with steel rivets, no comparison with iron rivets have seem- 
ingly been thought necessary ; and out of the tables in the report 
of the Committee—having Professor Unwin for its official leader— 
it may be worked out that the average efficiency of seven treble 
steel-riveted lap joints is 63°57 per cent. of the solid plate, while 
that of a like number of similar joints with iron rivets is 71°43 per 
cent., or fully 10 per cent. more. As Siemens-Martin steel is not 
so satisfactory for smithy purposes as iron made by the puddling 
furnace, there seems no initial reason why the opposite should hold 
good in the case of rivets which, as often as not, are heated to a 
welding temperature. With the light of twenty years’ experi- 
ence in the building of steel ships, this matter can surely now be 
judged on. 

The discussion was opened by Sir W. H. White, who 
said that the great necessity in riveting machinery for 
the shipyard was portability. To use it aright there 
must be speciai lifting gear, whose costly presence was 
only justitied by special conditions. The pneumatic 
riveter was lighter and more portable than the hydraulic. 

tivets increased in diameter with the size of ships, but 
he expected that nothing larger than 1}in. would ever be 
wanted. He saw, twenty-five years ago, a steam riveter 
in Dumbarton constructed to meet a strike; that 
machine subsequently went to the scrap heap, but it was 
so far successful that it put an end to the strike. The 
percussion rubber had a great many points in its favour, 
and the system was admirable for drilling and caulk- 


ing. He then dealt briefly with the material of 
rivets, which should be, at least, as good as 
the plates. Steel rivets, if trustworthy, should 


be used with steel plates, because steel plates cut iron 
rivets. Many years ago a section of the side of a ship 
some 40ft. long was constructed at Landore of steel, 
riveted with steel, and was subjected to most violent 
percussive tests by dropping very heavy weights from a 
considerable height on it. The result ‘proved that steel 
rivets could be used with safety. Sir William White here 








left on urgent business, and the discussion was somewhat 
discursively pursued by Mr. Rowan, who said that a man 
working on time could, with his helper and holder up, 
close 140 rivets a day, and on piecework 250 rivets a day ; 
but the machine working on ship plates could close 60 in 
half an hour. Steel rivets required much more power than 
iron to close them properly, not less, indeed, than four 
times as much. He then briefly described one of the 
electro-magnetic machines which have been illustrated 
in our columns. 

Mr. Fielding, of Gloucester, after a compliment to the 
late Mr. Tweddell, said that, according to circumstances, 
either might be the better, but for rivets over lin. in 
diameter there was nothing so good as the hydraulic 
riveter.. He asked for some information as to how the 
magnetic riveter could be centered for the rivet. Messrs. 
Harland and Woolf had used a pneumatic riveter for 
twenty years; but on the great Oceanic gantry they had 
fitted hydraulic gear, and a second and third gantry were 
now going up. More than twenty years ago he had seen 
a pneumatic caulker, which did many yards of seams 
expeditiously. Another speaker said that the noise of 
the pneumatic caulker and riveter was very objectionable, 
although no doubt it was a proof of efficiency. He had 
found that the noise could be greatly reduced by lacing 
a piece of old leather belt—about 12in. wide—round the 
boiler shell, close up to the seam; this deadened vibra- 
tion and noise. It might interest those present to learn 
that there is now on its way from the United States to the 
Clyde acomplete American plant for drilling, riveting, Xc., 
which will be fairly tried on its merits. If it is success- 
ful, there will probably be trouble with the men. For 
this reason some firms of shipbuilders have refused to 
try machine riveters, but it is proposed that the leaders 
of the men shall be consulted, and, if possible, amicable 
arrangements entered into. If it is found that the saving 
in cost is 50 per cent., it will be worth while to go into 
the matter in this way. Samples on the table showed 
examples of riveting done with an air pressure of 75 Ib., 
and a water pressure of 1500 lb. per squareinch. Mr. 
Fletcher gave some of his American experience. The 
pneumatic tool was terribly trving to the men because 
of the noise and jar. He had found that a caulker in 
which the tool was at rest and the cylinder moved was 
very much better in this respect, and distressed the 
workmen very little. The pneumatic machine was ex- 
cellent for }in. rivets, but it was very difficult to centre. 
Hammering tended to punish the steel rivet too much. 
After a few words from Mr. Fielding, Sir Edward Reed 
closed the discussion, and moved a vote of thanks. He 
said he was much struck during a visit to the great 
shipbuilding establishment at Newport News to see how 
much machinery was worked by coloured labour, and not 
the least startling sight was a gang of white men work- 
ing under a negro foreman. 








THE ELECTRIC LIGHTING OF THE CITY OF 
LONDON. 


Tue City of London Electric Lighting Company has 
just issued a circular to its shareholders which sets out 
in plain terms the view the company holds with regard to 
the recent actions taken by the Corporation of the 
City of London in failing to oppose a rival com- 
pany. To obtain a comprehensive grasp of the whole 
matter, it is necessary to look for a moment to the origin 
of the company itself, and to investigate its position 
relative to the Corporation. It will doubtless be remem- 
bered that prior to 1890 the Commissioners of Sewers 
had had the subject of the electric lighting of the metro- 
polis before them for many years, and had made several 
experiments in this direction. In this year, however, it 
was decided to install the electric light; but the Com- 
missioners, doubtful as to the commercial success of such 
an enterprise, decided not to jeopardise the money of the 
ratepayers by carrying it out themselves. They 
therefore asked for and obtained tenders, and it was 
stipulated, amongst other things, that the contractors 
were to take all risks as to the project proving a success, 
without any guarantee as to capital or interest. In 
return the Commissioners granted, as far as was in their 
power, the exclusive right to supply electricity for private 
purposes for a term of twenty-one years from the date of 
the contracts made with the two firms whose tenders 
were accepted. The conditions imposed by the con- 
tracts granting this exclusive right, include the lighting 
of the public streets at a low rate—a rate, in fact, below 
cost price—the setting aside of 7} per cent. on certain 
items of capital expenditure to form a depreciation fund, 
and the creation of a reserve fund equal to 5 per cent. of 
the net revenue in each year before the payment of any 
dividend. These provisions were equal in the year 1898 
to an addition of nearly 1}d. per unit sold to the cost of 
the private lighting, the whole forming the equivalent 
of giving some £8000 a year to the Corporation. A 
pioneer company was formed in the first instance, and 
the contractors obtained provisional orders from the 
Board of Trade which embodied the conditions of the 
contracts, and the attention of the Board of Trade was 
called to the question of the exclusive right for twenty- 
one years. A special clause was also embodied in the 
orders providing for the transfer of the orders from the 
contractors to a company then to be formed, and when 
it was formed the transfer took place, with the consent of 
the Commissioners of Sewers and of the Board of Trade. 

The present position appears to be as follows. The 
Corporation, either dissatisfied with the way the company 
is carrying on its business—though, as it seems, it has 
made no definite complaints—or desirous of starting on its 
own account, or of permitting others to do so, or perhaps it 
is enough to say, “‘ for some cause or other ” is seeking to 
set aside the contracts which give to the City of London 
Electric Lighting Co. the exclusive right to supply electri- 
city for what remains of the twenty-one years. Clearly, by 
taking the steps it has done, the Corporation recognises 
the fact that if the contracts are valid the provisions set 





out in them would give tothe City Company the right it 
claims. What the Corporation has done is to obtain 
counsel’s opinion on the validity of these contracts, and 
the opinion so received is to the effect that, by virtue of 
the Sewers Act, 1848, the contracts are null and void, 
This, it would seem, is in consequence of some of the 
members of the Corporation having shares in the Electric 
Lighting Company. On the other hand, the company 
has also obtained counsel’s opinion, and it is just the 
reverse of that obtained by the Corporation. The result 
has been that the law is being resorted to by the com. 
pany, with a view to having the validity of the contracts 
established. 

Meanwhile what is the state of affairs? The com. 
pany maintains that the Corporation is in honour bound 
by reason of the contracts, not only to abstain from 
giving consent to other companies to supply electricity, 
but in addition to actively oppose the grant of powers 
to any other company. Asa fact, the Charing Cross and 
Strand Electricity Supply Corporation has sought for and 
obtained from the Board of Trade a provisional order to 
supply electricity in the district, or portions of the district, 
which the City Company considers asits own. This order 
cannot come into force until confirmed by Act of Parlia. 
ment, and the company will, of course, oppose it to the full 
extent of its power. Meanwhile, however, the Corpora- 
tion has not made the slightest move to oppose the 
granting of this provisional order, and herein, according 
to the company, it has failed in its contracts. The 
Corporation’s reply doubtless will be that if the con. 
tracts were valid, then its present action would perhaps 
be contravening its clauses; but as the contracts are 
null and void, as it is informed by its legal adviser, why 
then it is perfectly free to do what it likes and to allow 
any other company to come in and partake in the light. 
ing. We agree with the company that this is morally 
unfair. All along it has been understood by the 
shareholders that there were in existence valid contracts 
with the Corporation of the City of London, than which 
there certainly should not be a more honourable body of 
men in the world. It seems well nigh impossible to 
believe that after all these years of working, and, at all 
events, tacit recognition of the contracts, the Corpora- 
tion should now turn round and repudiate them on what 
seems very like a made-up pretext. If it really desires 
to be free, why cannot it take the plain straightforward 
course and buy the company up? It must be evident 
now that the Commissioners of Sewers made a mistake in 
the first instance, when they could not foresee that the 
electric lighting of London could be made to pay, and 
made to pay, too, in the face of very considerable difticul- 
ties in the variations of load. 

In the whole of the foregoing we have not taken 
into account the question of the way the City of 
London Electric Light Company is carrying on its 
work, whether well or whether ill, because the par- 
ticular point under discussfon does not seem to in- 
volve the question of the way the company does its 
work. Had this been the case, and had the company 
failed in doing its part, the Corporation would have been 
the first to say so and to have made complaints. This 
does not appear to have taken place, and, moreover, 
the chairman of the company stated at a conference held 
between the Streets Committee of the Corporation and 
the City Company, that though he had heard there were 
some grievances, yet he and his colleagues had found it 
extremely hard to discover what those grievances were. 
This, therefore, cannot reasonably be adduced as explain- 
ing the action of the Corporation. The explanation must be 
sought in other directions. We, at all events, are at a loss 
to reconcile all the facts of the case with one another. 
We do maintain, however, that in face of contracts 
making definite promises—such as it would seem not only 
existed, but over a number of years were tacitly, at all 
events, recognised as being valid—injustice would 
be done to the City of London Electric Lighting 
Company by the Corporation of the City of London if an 
outside company be now allowed to come in and com- 
pete. This injustice is rendered all the more apparent 
in that the new comer would not necessarily be saddled 
with the unremunerative street lighting, or with the 
other burdensome conditions under which the City Com- 
pany works. Then, even if in order to compete on com- 
paratively equal terms, the City Company could, in its 
turn, repudiate the contracts and refuse any longer to 
supply current at a loss tothe street lamps, there would 
still be the interest on the large amount of money sunk in 
cables, &c., eating up the profits which might otherwise 
accrue. 
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THE CEMENT WORKS OF MARTIN, EARLE, | 


AND CO., LIMITED. 


| 


“rough mills,” formed of rough “burr” stones placed 
horizontally. From these it flows in a thick cream, and is 
led to the “ mixers,” which are in sets of two. They consist 


Tur Wickham Cement Works of Martin, Earle, and Co., | of circular pits, like the “wash mills,” and in them revolve 
Limited, are situated on the north bank of the river | four armed spiders carrying “stirrers.” In the “ mixers” at 
Medway, a little higher up stream than Rochester Bridge. | present at work these “ stirrers,” of which there is but one 


The site could not have been better chosen, and it forms an | to each “ mixer,” revolve in one direction. 


ideal situation for cement manufacture. It is true that coal | 


and coke have to be brought from a distance, but with the 
exception of these every other requisite is near at hand on 


the. premises. As is, of course, well known, the original | 
ingredients required in the manufacture of cement are chalk | 


and clay. These exist in abundance on the company’s 
property; indeed, we are informed, there is sufficient for at 
least 300 years’ working. Moreover, both the chalk and the 
clay are easy to obtain, and the machinery has been placed 
in the most central portion of the works, having regard to all 


considerations. The foregoing do not by any means form the | 


whole of the advantages possessed by these works, a plan of 
which we give in our illustration. There is a frontage of about 
half a mile to the river Medway, and a wharf has been built 
along the whole of this. When we had an opportunity of 
visiting the works there was a fleet of no less than twenty- 
five barges lying by the wharf in the course of being loaded, 
or waiting to beso. These barges, or some of them, bring 


Shortly, however, 
each * mixer ” is to be provided with two stirrers mounted on 
the same axis, but made to revolve in opposite directions, by 
which means the time taken to obtain a perfect mixture 
will be materially lessened. The slurry flows from one 
“mixer” to the other—the two closely adjoining one 
another—and, during its progress through these, samples 
are taken every half an hour to the testing shop so that a 
continuous check is kept on the composition of the mixture. 
The “slurry” is now ready for drying previous to “ burn- 
ing.”’ Both these processes are conducted at one operation 
in one kiln, the method adopted varying slightly with 
the different type of kiln. A description of one will 
suffice for the whole, for, though they differ in detail, the 
general principle remains the same. Speaking generally, 
the kilns consist of two parts—the kiln proper, and the 


| drying tank or floor. 


caal and coke to the works on their return journeys after | 


discharging their cargoes of cement at their destinations. 
By means of the river, too, lighters are sent down loaded 


to an dcean-going steamer, the property of a small affiliated | 


—— which can come up to just below Rochester Bridge. 
By thus doing its own carrying, 

pany can deliver its goods with the least possible expendi- 
ture. Most of the long-distance traffic is done by water, but 
the local demand is satisfied by means of the two railways— 
the South-Eastern and the London, Chatham, and Dover— 
which run actually through the property. Sidings have 


as it were, the Cement Com- | 


been constructed in connection with these railways, one of | 


which—the South-Eastern—comes right through the manu- 
facturi 


portion of the works and between it and the chalk | 
pit, while the Chatham and Dover lies a few hundred feet | 


farther north of the South-Eastern, and only the large scale | 


of our illustration prevents it being shown.. The company | 
owns seventy acres of land, with possession of all mining | 
| must be just enoug 


rights of all kinds, while it leases thirty acres in addition, 
with power to remove ths chalk from these, Good water is 
present in large quantity at but a small distance from the 
surface, and altogether it may be said that the site has 
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In the kiln are placed alternate layers of coke and dried 
“slurry.” The burning creates a great heat, and the heated 
gases are led either under or over the tank or floor into 
which the “slurry’’ has been pumped to a depth of some 
Qin. or 10in. The action of the kilns is therefore twofold: 
burning one “charge "’ while drying and preparing the next 
charge for burning. The period necessary for adequate 
“ burning” varies somewhat, but it may certainly be taken 
that three complete ‘“‘ charges ’’ can be passed through each 
kiln in a fortnight. The clinker is now removed, and 
the slurry, which is now dry and cracked all over, 
is dug out of its tank and placed in its turn in 
the kiln, with alternate layers of coke. The slurry 
tank is again filled, the furnace closed, and the process 
repeated. The heat used is just below that of the fusing 
points of the materials, and it is here where, with the excep- 
tion of the mixing, the greatest skill is required. The burn- 
ing has, of course, to be carefully watched day and night, 
and the temperature regulated by means of dampers. Laying 
the “fire” also requires considerable experience, for there 
coke, and not too much. “ Enough,” 
because under-burnt clinker is useless for cement, both in 


| colour and properties; and “not too much,” for otherwise 
| the heat is too intense, fusion takes place, and the resulting 
been chosen with the utmost skill, and developed with every material rendered of no use on this account. The clinker, as 
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PLAN OF WICKHAM CEMENT WORKS 


regard to utilising all these advantages to the utmost, and 
with an eye to future developments. 

Referring to the plan, the chalk lies to the northward of 
the railway, and is approached by two tunnels underneath 
this, while a third is shortly to be constructed. The chalk 
is.at the present time being worked down to a depth of some 
80ft. from the ground level, which brings the working level 
down to a little higher than the level of the works, co that 
loaded trolleys can travel on the small tram lines which are 
laid down from the chalk workings into the works almost by 
themaelves. There is a depth of chalk of some 3Oft. below 
this level, however, which could be worked if necessary. We 
have previously stated that there is a supply sufficient for 300 
years, 80 probably it will be many carn, this portion of 


the chalk is touched. The chalk itself is of considerable | 
' general principle; another, the “ball mill,” consists of a 


purity, averaging, we are told, about 92 per cent. of carbonate 
of lime, and. it. is very homogeneous in character, and 
varies but little over a large number of samples. At present 
it is brought from the pit into the works by hand labour, 
the incline rendering the force necessary to propel the trolleys 


or trucks very small—not more than one man can easily , 
Tay y | 


manage. When empty there is no difficulty in returning 


them up the incline; but shortly this is all to be done by | 


means of endless ropes. This system is also being adopted | practical result is todo away with 


for a method of aérial conveyance of chalk, where it will no 
doubt be very successful. is is for taking the chalk from 


it eventually comes from the kilns, is grey in colour, and 
extremely hard. It is also porous, and is not unlike light- 
coloured coke in general appearance, being pierced with num- 
berless minute holes. One is tempted to ask, when looking at 
this clinker, ‘‘ How much coke remains in its composition ?” 
so great is the resemblance of the one to the other. And the 
answer received is, ‘‘ None at all.” All gets burnt away, as 
a fact, though from appearances it would seem otherwise. 
The clinker stage arrived at, there yet remains the crush- 
ing, grinding, and production of the cement proper, and to 
this branch of the subject the company has evidently given 
the greatest amount of consideration and thought. There 
is practically no machine which it has not tried, and 
several kinds are now at work. These are of widely different 
character. One is not unlike the ordinary mortar mill in 


large cylinder containing balls, which as the cylinder 
revolves are lifted up and fall on the clinker as it passes 
through the cylinder. The type, however, which meets with 
most general approval resembles in construction a pestle and 
mortar. This machine is of American design, pd pve com- 
pany is so satisfied with its performances that it is just about 
to instal a large number of this type of machine. The 
} eves—that is to say, 
sieves as separate machines to the grinders, for they produce 
an extremely large proportion of “flour.” One of these 


the pits to places from which it can be carted or taken from | machines is now at work producing cement, and the parts of 


the works by other means, for the company is in the enviable 


position of being able to supply chalk to cement manfacturers | 


a large number of others are on the premises awaiting 
erection. As regards the numbers of the various kinds of 


who are unfortunate enough to have run through their supply | machines, &c., which are now at work there are four “ wash 
of this necessary to their manufacture—a not unfrequent | mills,” ten “rough mills,” four “mixers,” and nearly a 
occurtence among the makers in the surrounding district. | hundred kilns, besides numerous crushers, grinders, sieves, &c. 
This in itself forms no inconsiderable item in the revenue | The general output at the present time is about 2000 tons 


of the company. 


per week. Extensions of the buildings and machinery are, 


The process of manufacture of the cement, as carried out | however, in course of construction which will, in a short time, 
at these works, is as follows :—As the chalk is quarried it is | allow this output to be doubled, and then this will be without 
taken on tram lines to what are known as “wash mills.” | doubt the largest single cement factory in the world. 


These are circular brick-lined pits, in each of which revolves 


a “ spider,” the arms of which carry implements much like | works is obtained from steam 


harrows in-construction. As the spider revolves, the harrows 
catch the lumps of chalk and break them up. With the 
chalk is added a certain amount of clay, the proportions 
being, roughly, two-thirds of chalk to one of clay. e addi- 
tion of the water allows of an intimate mixture of these 
two substarices, and ‘when crepagene | mixed. the “slurry” 
escapes through a grating into a catch pit. © From this it is 
taken up either by bucket wheel, or by an endless chain of 
bucket wheels to a higher level and delivered into the 





The motive power for all the machinery throughout the 
v engines. There are two prin- 
cipal engine-houses. One contains three vertical triple- 
expansion engines of 600-horse power each. These drive on 
to shafting by means of cotton ropes. Steam is generated 
here in four marine type boilers. In fact, one might almost 
imagine oneself in the engine-room or stokehold of a ship, 
such an air of the sea is there about all the arrangements. 
The engines are condensing, and the water is obtained from 
wells sunk on the premises, the water, after it has been 
through the condensers, being allowed to flow back into the 


———== 
wells again. The second engine-house contains an 
engine, which, though old, is still doing excellent —s 
is supplied with steam from three Lancashire boilers, o . 
two of which are at work at one time. shee 

The works are very imposing to look at. There are alread 
seven large chimneys, varying from 180ft. to 220ft. in hej he 
and others are in course of erection. Most of these ane for 
receiving the gases from the flues of the kilns. The array ‘ 
ments of both the old and the new buildings is excell’ 
and we may here say that in our illustration the extensions 
in course of construction are shown by dotted lines. The 
working portion is in each case kept as near to the chalk as 
possible, so as to save carriage of this further than is necog. 
sary. Then when the cement is made, and is in such a form, 
that it can be more easily carried, it is taken to the “ stores " 
in conveyors. The stores are situated on the quay, alon 
which run steam-worked travelling cranes. The quay he 
recently been very largely extended by the company, havin 
bzen taken some 300 or 400 yards down stream to the o poaite 
shore of a small bay in the river. The land enclosed Y this 
wharf is now being reclaimed, the filling-up material bejy 
obtained from another portion of the works, which is being 
levelled for building the extensions. This will be a large 
gain to the company, and will enable it toextend its buildings 
without encroaching on land which will yield either clay or 
chalk. It is evidently intended to expand as much as pos- 
sible, as is shown by the work now in progress, and by the 
expressed intentions of the directors. Moreover, the com. 
pany is its own builder, and is itself carrying out the erection, 
of its new buildings. These will contain, as will be seen 
from the plan, eighty new kilns, with their necessary 
‘wash mills,” “crushers,” “grinders,” engines, builers, &. 
and also of five new stores, capable of holding together some 
9000 tons of cement. The present storage capacity is about 
7500 tons, so that in a short time the combined storage 
capacity will be some 16,500 tons. 

We have previously mentioned that the slurry is tested 
continuously. This also applies to the cement, and the test 
of the briquettes made the week previous to our visit gave an 
average breaking strain of 485 Ib. to the square inch. We 
witnessed the test of a briquette selected at random by our. 
selves. This had been made just over a year, and it did not 
break until subjected to a strain of 1000 lb. to the square 
inch. The tests are carried out in a small building neatly 
fitted up as a laboratory. The offices are contained in an 
unpretentious building constructed entirely of cement, the 
inside fittings being of pitch pine. 

A feature in cement manufacture is, of course, the large 
amount of money which it is necessary to expend on repairs 
and upkeep, not only of the kilns, but of the machinery. Weare 
informed that until recently the bill at the Wickham works for 
this latter item amounted to no less than £700a month. The 
company, being naturally desirous of paying as little as pos. 
sible for these necessary repairs, instituted the idea of erect- 
ing an engineeringshop, so as to do the work itself. This turned 
out to be so successful that this part of the works has been 
largely extended; and now an engineering business has been 
added to the manfacture of cement, it having been found that 
plenty of work can be and has been obtained to keep a large 
establishment busy. Among other things now in course 
of construction are a pair of 600-horse power triple-expansion 
engines, destined for the extension of the cement works, and 
a considerable amount of outside work. The saving of expense 
in regard to the repairs alone is said to amount to as much 
as £400a month. The formal opening of these engineering 
works took place on the 17th inst., the ceremony being per- 
formed by Lord Cranborne. The works consist of a large erect- 
ing and fitting shop, driven at present by a Davey-Paxman 
horizontal engine. The building is lightly but substantially 
erected of steel girders and corrugated galvanised iron, and 
is exceptionally well lighted. One noticeable feature is that 
the shafting for actuating the machinery, instead of being 
overhead, is down on a level with it, and placed well out of 
the way. A number of machines are already at work, and 
many more are on order. There is also a foundry and smith’s 
shop, and the beginnings of a boiler = for the company 
evidently intends to do all its work itself. A pattern and 
carpenter’s shop adjoins these buildings, and close by are the 
offices, contained in a substantial brick structure; all of 
these being in a most forward state. A line of railway con- 
nects the engineering shops with the cement works and 
thence to the railway, a distance of some few hundred yards. 
It certainly is a novelty to find a cement works developing 
an engineering business, but this is what has happened here. 





THE JaNNey AUToMaTIC CovurLInG is now being tried 
experimentally on the Bavarian State Railways, but the results 
have not yet been published. Automatic couplings on another 
system are used in Wiirtemberg on narrow-gauge railways for 
goods wagons, says a consular report, but not for passenger coaches, 
as they are said not to run sosmoothly with these couplings as with 
ordinary couplings. 

RoyaL METEOROLOGICAL SocieTy.—The last monthly meeting 
of the present session was held on Wednesday afternoon, the 21st 
instant, at the Society’s new rooms, 70, Victoria-street, West- 
minster, Mr. F. C. Bayard, LL.M., president, in the chair. Dr. 
R. H. Scott, F.R.S., read a paper on “The Heavy Falls of Rain 
recorded at the Seven Observatories connected with the Meteoro- 
logical Office during the Twenty-eight Years 1871-98.” The data 
has been derived from the records of the Beckley self-recording 
following places :—Valencia, Armagh, rv at 
th, Stonyhurst, and Kew. These records have 


ro gauges at the 
been tabulated for each hour, and it is from these hourly tabula- 





tions that Dr. Scott has extracted the heavy falls, He finds that 

Falmouth has the greatest frequency of heavy falls, the next 

station being Valencia, and then Stonyhurst. e most ~— 
w a 


tional fall during the whole period was at Glasg 
.m. on August 11th, 1895, when as much as 0°80in. was col- 
lected ia ten minutes. The information given in this paper 
is likely to be of much ‘service to engineers, who want to 
know the rate at which rain sometimes falls in short periods. 
A paper by Mr. J, Baxendell, describing his new self-recording 
anemoscope, was read by the secretary. is instrument, whic 
records the direction of the wind on an open scale, has been in use 
at Southport for more than a year, and works satisfactorily. 
The vane, which is exceedingly light but large an double-bladed, 
is sensitive, even in light airs, and is steady in the strop est 
gales. The records for this anemoscope, which were exbibi . 
the meeting, were very clear and of an interesting character, a0‘ 
showed the instrument to be a valuable companion to the Dine’s 
ressure tube anemometer. A per by Mr. R. C, Mossman, 
.R.S.E., on the ‘‘ Average Height of the Barometer in London, 
was also the secretary. Some years ago Mr. H. S, Eaton 
worked out the mean monthly and annual height of the baromess 
in London for 100 years. Mr. Mossman has » on yo 
discussion for a further period of 20 years, but he finds that the 
results for the 120 years are practically indentical with those for 
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THE FIRE AT ELSWICK. 


We referred recently to a fire which had destroyed several | 
of the Elswick shops. To day we give a general view which | 
shows the effect of the conflagration. The picture brings out 
several interesting points. Notably that in spite of the total 
destruction of the woodwork the iron skeleton has on the 
whole stood well, as although many of the pillars are cracked 
there appears to have been no serious collapse. The following 
notes on the construction of the building, and the effect of 
the fire, which Sir William Armstrong, Whitworth, and Co., | 
Limited, have courteously given us, will be read with 
interest. 

The general design of these two shops consisted of rows of | 
cast iron columns, supporting riveted steel girders upon which | 
the transverse girders bearing the gallery floors—also made 
of steel riveted—rested. The columns were cast with steps 
upon them for the above purpose, and similar steps were | 
provided for the longitudinal girders for the travelling cranes. | 
At the top of the uppermost columns a cast iron shoe was 
fixed, into which the wooden principals of the roof were let. | 
The pole plates of the roof were on the tops cf the columns. 
The roof itself was of wood, slated over, with a breadth of | 
glass on either slope, from end to end of the shops, and | 
ventilated by louvres at intervals. The sides of the shops 
consisted of brick walls built to a height of about 10ft., above | 
which glass windows were carried up to the gallery floors, | 
succeeding which was a width of weather boarding running | 
from end to end of each shop ; then came the windows for the 
gallery side lights, which were taken up to the eaves of the 
roof. The roof was sarked over under the slates with lead | 
flashings and cast iron gutters. The ground floor was laid 
with creosoted paving blocks. 
_ The fire originated at the south-west end of the gallery in | 
No. 6 shop, that nearest the observer in the view given, and | 
was undoubtedly rapidly spread by the woodwork in the roof | 
and the weather boarding at the sides of the shops. 

The damage done by the heat was most severe in | 
the galleries, owing to the wooden floors and collapse of 
the roof. The surface of the creosoted blocks was badly | 
charred, the fire being communicated to them by the burning | 
timber falling from the roof. Considerable damage was also 
done to machinery by the heavy stone ridging falling from the | 
full height of the shops. The cast iron columns have, in the | 
case of the bottom row, suffered but slightly; those composing 
the middle and upper rows have, however, been greatly 
damaged by the water being played upon them when they | 
were considerably heated by the fire, quite 75 per cent. of | 
them being cracked. The bed-plates of some of the large 
lathes have suffered in a similar manner. The heavy crane 
Sirders and travelling cranes have escaped with very slight | 
damage, with theexception of one two-ton travelling crane that 








| been described and illustrated in THe ENGINEER. 
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fell, owing to the cast iron columns giving way ; but the lighter 
transverse girders have been very badly twisted. The main 
shafting, which is supported by cast iron brackets hung from 
the crane girders, has been very slightly bent in places, but 


of course many driving pulleys have been broken by falling | 


débris. 

In the shops being built in the place of those destroyed, 
wood and slates will be replaced by corrugated iron sheets, 
and those wooden floors that have to be put in will be lined 
underneath with thin sheet iron. 








THE MIDLANDS AND THE BRISTOL CHANNEL. 


Tue Bristol Channel Centre of the Institution of Marine 
Engineers made an excursion to Sharpness Docks on Satur- 
day, and thence up the Gloucester and Berkeley Ship Canal 
to the junction of that waterway with the Severn. The 
principal feature of the meeting was a paper on “ Water 
Communication between the Midlands and the Sea,” read 
by Mr. Hubert Waddy, general manager of the Sharpness 
Docks and Canal, and also of the Worcester and Birmingham 
Navigation. The paper and subsequent discussion revived 
interest in a subject which has from time to time been dealt 
with by Mr. L. F. Vernon Harcourt, M. Inst. C.E., Mr. 
W. H. Wheeler, M. Inst, C.E., and Mr. E. W. Martin, 





| engineer to the Severn Conservancy ; and it is probably in the 


recollection of our readers that the schemes proposed to 
connect the Black Country with the Bristol Channel have 
Since 
Mr. Wheeler raised the question at the Birmingham Congress 


| on inland navigation in 1895, the project appeared for a while 
| to have passed from the theoretical to a practical stage. A 


little fleet of specially-designed steamers and barges was 
constructed to ply from Swansea and Cardiff by way of the 
Gloucester Canal to Tewkesbury, Worcester, and Birming- 
ham. Between these latter places, as already explained— 
THE ENGINEER, June Ist, 1894—the navigation consists of a 
narrow barge canal, rising at Tardebigg 425ft. by means of 
thirty locks. This difficulty, nevertheless, was surmounted 
by the boats of the Water Transport Company, and trips 
were regularly and successfully made to and from the Hard- 
ware Capital and the sea. The ultimate abandonment of the 


service was due, it was said, to the high tolls and exacting | 
regulations of the Corporation controlling the canal systems— | 


as regards night travelling, for one instance. The shape and 
situation of the Westgate Bridge at Gloucester is referred to 
as another obstacle, though that skew bridge, awkwardly 


placed as it is, appeared to cause litt!e inconvenience to the | 


Water Transport Company’s boats. It has been demon- 
strated, therefore, that steam communication between Bir- 
mingham and the Channel ports is already a perfectly feasible 
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undertaking. How it may be carried out on a larger and 
| improved scale it was the object of Mr. Hubert Waddy’s 
paper to show. 

Mr. Waddy’s plan, however, proves on examination to be 
no more than a reproduction of the proposals of Mr. G. W. 
Keeling, M. Inst. C.E., first laid before the Congress on Inland 
Navigation at Manchester in 1890, and set forth with amplifi- 
| cation in this journal so far back as 1894. The idea is to create 
a Trust representing all the towns and districts interested, 
in order to purchase and transform the Worcester and 
Birmingham Canal. The new point in his paper--and it is 
one on which he should speak with authority—is that the 
waterway could be acquired for less than £200,000. Accord- 
ing to Mr. Keeling’s estimate it would cost £600,000 to open 
out the tunnels, provide a hydraulic incline in place of the 
thirty locks at Tardebigg, widen the canal locks elsewhere, 
and create additional water space at or neat Birmingham. 
Calculating the total outlay at £800,000, which at 3 per 
| cent. represents £24,000 a year, Mr. Waddy points out that 

| present tolls and rents yield £15,000 towards that sum. To 
the deficit of £9000 Mr. Waddy adds £10,000 for management 
expenses, or, say, £20,000 per annum to be raised by the 
Trust ; and, in his opinion, 400,000 tons a year increased traffic 
would cover that amount and leave a profit. Mr. Waddy’s 
| aim is to enable vessels of 250 tons to pass from tidal waters 
to Birmingham dock, and for that purpose he confines 
himself to the purchase and reconstruction of the Worcester 
| and Birmingham Canal. But Mr. G. W. Keeling suggested 
| that the proposed Trust might also acquire the Gloucester 
| Ship Canal, together with the Gloucester and Sharpness 
| docks, involving an expenditure of £2,000,000. The possible 
| liability even in that case, he said, would be no more than 
£30,000 per annum, supposing increased traffic did not result. 
Both Mr. Keeling and Mr. Waddy are substantially agreed 
that if a Navigation Trust were established, spread over 
| Birmingham, Wolverhampton and district, Droitwich, 
| Worcester, Gloucester, Bristol, Newport, and Cardiff, such a 
sum, proportionately distributed, would fall inappreciably on 
| each of the contributaries ; while the financial risk, spread 
| over £4,000,000 of rateable property, “is so small as to 
| justify the undertaking being carried out irrespective of any 
| other scheme.” 








THE GLasGow AND WEST OF SCOTLAND TECHNICAL COLLEGE.— 
| At the recent meeting of the governors of the above college, Mr. 
| Magnus’ Maclean, M.A., D.Sc. F.R.S.E., was unanimously elected 
| Professor of Electrical Engineering. After a distinguished career 
| at the University of Glasgow, Dr. Maclean was appointed in 1884 
| Official assistant to Lord Kelvin, and in 1895 he was elected Uni- 
| versity lecturer in pure ard applied electricity. We understand 
that his candidature was strongly supported by many of the lead 


ing Glasgow electrical eng‘ners in ajl branches of the profession, 








646 





THE ENGINEER 


JUNE 30, 1899 





ee 
—= 





THE S.S. MILWAUKEE. 


WE know of no more interesting and noteworthy feat of 
marine salvage and repair than that of the s.s. Milwaukee, 
which has just left the Tyne for her loading port. The 
Milwaukee was built by Messrs. C.S. Swan and Hunter, at 
Wallsend-on-Tyne, in January, 1897, for the fleet of Messrs. 
Elder, Dempster, and Co., of Liverpool, with a view to her 
employment in that firm’s North American trade. She 
is still ranked as a very large steamer, notwithstanding 
the great advances which have been made in the production 
of heavy cargo carriers during the short time which has 
elapsed since she was launched. Her principal dimensions 
were :—470ft. long, by 56ft. broad, and 31°9ft. registered 
depth, her moulded depth being 34ft. 9in. With these dimen- 
sions she measured 7317 tons gross, and 4755 tons net register 
tonnage. 

After making several voyages she started last autumn upon 
a run from the Tyne to New Orleans in ballast, but unfortu- 
nately went ashore upon the rocks at Port Errol near Peter- 
head. Upon examination it was found that she was locked 


in place by a huge rock 30ft. in length and 8ft. high, which | 
held her in such a manner that it was impossible to float her. | 


In this state of affairs the task of doing the best possible for 
all concerned was entrusted to the Liverpool Salvage Associa- 
tion, whose surveyors—Captains Batchelor and Pomeroy— 
proceeded to the spot, where they were assisted by Captain 
John Evans, the owner’s superintendent. It was at once 
seen that the whole of the vessel could not be salved, but that, 
while a large piece of the fore end was inextricably jammed, 
the remainder, if detached therefrom, might perhaps be 
successfully floated to a convenient place for repairs. 
effect the severance a belt of dynamite cartridges was exploded 
around the shell of the vessel at the place deemed most suit- 
able for dividing her, and after several such explosions a 
complete division was made 
without seriously injuring the 
adjacent parts of thestructure. To 
show how strongly constructed is 
the Milwaukee, it may be mentioned 


To | 


| fatal accidents reported to the Factory Department in 1898 
were fifty-six, and he gave details showing how these 
numbers were distributed. Eleven were due to coupling 
and uncoupling, and sixteen to shunting. The ques- 

| tion was then raised as to whether returns would be 

| made of any accidents happening in the connecting lines 
between railways and factories. Which would report such 
an accident—the railway company or the factory? There 
| is no law compelling returns from these, but sometimes, it 
was stated, railways send in returns showing that men were 
hurt on private sidings. No reliance could be placed, how- 
ever, on this occurring every time. The Home-office never 
got reports when the injured are employed by a private 
owner, should the accident happen outside the actual pre- 
cincts of the factory. This no doubt arose from the difficulty 
| of knowing where a factory began and where it ended. It 
was almost impossible to discover this from the various Acts. 

There must be a certain number of accidents not reported 
to either the Home-office or the Board of Trade, but witness 

| did not think this was a large number. He had no personal 

| experience of automatic couplers or of anything of the kind, 

and could not say whether the Home-office could order a 

remedy for any accidents, such as ordering automatic 

couplers to be used if an accident had occurred which could 
manifestly have been prevented by their use. The making 
of ‘*Orders,” as far as he knew, was confined to dangerous 
trades. The Secretary of State may declare a process, trade, 
or manufacture to be dangerous, and special rules may be 
made to apply to special factories. It did not, however, 
| seem that sidings came within the jurisdiction of the Home- 
office. All accidents, however, which occur in or about 


accidents were very fully reported now. There was a 
penalty for not reporting, and;rather than incur any 
liability of this the factory owners would be only too ready to 


a factory have to be reported, and witness believed that | 


| ways there were 15 deaths, and 18 non-fatal accident 
| in which 18 persons were injured. Crushed between wa, aa 
| or between wagons and structures there were 13 killed = 
| 44 injured. Then there were from other causes 11 jae 
| and 46 injured; or taken together 57 deaths and 174 injured, 
| 56 deaths and 157 non-fatal accidents being in coal ain ; 
| Out of these totals there were only two deaths and seve), a 
| fatal accidents while wagons were being coupled or sof 
| coupled. All these accidents occurred above ground wt 
| surface railways or tramways connected with mines; wala 
| ground accidents had, in the present instance, not can 
| taken into account. The sidings in question would probably 
' connect directly with railways. As the returns stood it Was 
| not possible to tell this unless the accidents occurred actually 
| to mining servants. The term “wagon” included bogies 
| corves, trucks, hutches, trams, trollies, and tubs. Figure, 
were also given by witness in connection with quarries 
Here there were five deaths and 110 persons injured, The 
numbers for 1895 and 1896 were very similar to those given 
above, which were for 1897, There must also, according to 

| witness, be a Jarge number of non-serious accidents of which 
| there are no reports. When asked whether he could give 
|any information as to whether any of these accidents 
| occurred to railway servants, witness said that he could not 
| but_ that he was aware that in the mine districts of Cleve. 
land and North Yorkshire there are miles of lines belongin 
to private firms over which the railway companies send their 

| own trains and own servants. This was considered such ay 
| important point that it was decided to have further evidence 
| on the subject. Witness could not give any information 
either upon the subject of how many accidents occurred jy, 
connection with railway companies’ wagons, and how many 
| in connection with the tubs that are brought to the surfaca 
and that belong to the collieries. In answer to a further 
question, witness said that, of course, there were a large 
number of accidents which would 

in no way be affected by any altera 

tion in any railway appliances what- 
ever. The way the report of acci- 
dents arrived at headquarters was 





that no less than 520 lb. of dynamite 
were exploded in cutting her 
asunder. But by far the most 
interesting commentary upon her 
strength, and the excellent class of 
work turned out by her builders, is 
afforded by the subsequent behaviour 
of the transverse water-tight bulk- 
head at the forward end of the 
boiler space, upon the strength and 
tightness of which the vessel de- 
pended for flotation until placed 
in dry dock for repairs on 19th 
April, 1899. When cut in two the 
after part, extending from just 
before the forward end of the naviga- 
ting bridge, was towed tothe Tyneand 
moored in that river until a new 
bow end was built, launched and 
made ready for connection to it. 
And here it is further worthy of 
remark that not only was the after 
part of the Milwaukee floated from 
Port Errol to the Tyne, but that it 
was towed with the bulkhead end 
foremost, and that the tug boats 
were assisted by the ship’s cwn 
engines. 

Our illustrations on page 643 
show a view of the Milwaukee as 
she lay moored ia the Tyne wait- 
ing for her new bow, and a view 
of the two pieces ready for 
uniting. On her arrival in the Tyne 
Messrs. C.S. Swan and Hunter—her 
builders—set to work to reproduce 
a fac-simile of the piece left behind 
on the Scottish coast. This bow 
end was launched on the 12th April, 
1899, and for several days afterward 
the bow and stern portions of the 
Milwaukee floated side by side and 
pointing in the same direction: one 
of the very few cases, if not the only 
one, in which the bow and the stern 
of a vessel have been known to look 
the same way. Our illustrations 
on page 647 show the fractured end 





of the vessel in dry dock, the new bow piece when ready for | report any accident, whether happening actually on their upwards 


launching, and the two pieces adjusted in dry dock correctly 
in relation to each other, ready for receiving the new 
plating and framing necessary for completing the union. 

The repairers were very successful in their attempt to dry 
dock the two pieces in correct relative positions, and but little 
subsequent adjustment was found necessary. Moreover, the 
new bow piece so correctly reproduced its predecessor that a 
stranger would never suppose he was not looking at the 
original bow, and would find it impossible to point out where 
the junction was effected. In point of fact, the Milwaukee is 
now as perfect and as strong as ever she was, and how 
sufficient that strength is will be evident to anyone who 
considers the serious test it has undergone. Great credit is 
due to the salvors and builders, and to the Tyne Pontoon and 
Dry Dock Company, of Wallsend, who placed the portions in 
dry docks and joined them together. So accurately has their 
work and that of Messrs. C. S. Swan and Hunter been done, 
that the vessel’s principal dimensions are exactly as they were 
before, and her gross tonnage differs by only six tons from 
that which it was originally. 








AUTOMATIC COUPLERS. 





Tue Royal Commission on Accidents to Railway Servants 
met again on Wednesday and Friday, the 21st and 23rd inst., 
at Westminster Town Hall. The first witness called was 
Dr. Arthur Whitelegge, the chief Inspector of Factories for 
the United Kingdom. Witness stated that all accidents 
which incapacitate a man for more than five hours on any 
one of the three days which follow an accident have to be 
reported. Such reports when received were all carefully 
tabulated. It was decided to admit as evidence reports deal- 
ing with sidings going into factories—some of which sidings 
were not actually connected with railways, but might lead to 
docks, canals, &c. Witness said that the total number of 
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| works or only on sidings leading to them. Asafact, however, 

the Home-office did not keep records of these, and the Inspec- 
| tor of Factories had no means of knowing exactly the owner- 
| ship of the sidings. Even if reported, the Home-office was 
| unable to recognise and classify them. Accidents might 
| happen to railway servants on private sidings, and then it is 
| quite conceivable that they would not be reported at all. 
| Witness, however, could not speak on this point with any 
| certainty. Such accidents wouldnot come beforehim. They 
| would be sent straight to the Board of Trade. Witness was 
| asked a number of questions with regard to collieries, but to 
| each one he replied that it was outside his province, and that 
| he could not speak regarding them. It was here stated by 
| one member of the Commission, in answer toa question by 
| the chairman, that it is usual in the working of a colliery for 
| the railway company to put into the railway siding the empty 
| trucks, and the full trucks would be placed ready for the 
| railway engine, to be taken out by the railway engine, 
| and all connected with the shunting, coupling, and un- 
| coupling was done by the colliery company, and as this 
| was taken exception to by another member of the Commission, 
| it was decided at some future time to call evidence on the 
| subject. : 

Mr. James B. Jordan, of the Mining Statistical Department 
of the Home-office, was the next witness called. It is his duty 
to tabulate a series of returns made by the thirteen district 
mine inspectors in the United Kingdom. There is no chief 
inspector. Each is supreme in his own district. Witness 
had abstracted figures relating to accidents which have 
occurred through the manipulation of wagons upon private 
sidings, these relating solely to surface railways and tram- 

ways connected with mines—coal, metalliferous, and quarries. 
These accidents are divided into five classes. That in which 
wagons were being moved there were 16 fatal accidents, 
| entailing 16 deaths, and 59 persons injured in 59 accidents. 
'In the class relating to coupling and uncoupling wagons 
there were two deaths, 17 non-fatal accidents, and seven 
‘ persons injured. While passing across railways and tram- 


through the inspectors, to whom 
the colliery owners communicated 
any accidents when they occurred, 
No reports came direct to the Home. 
office. 

Mr. John James Hornby was the 
next witness. He is one of the sub. 
inspectors of the Board of Trade, 
He said he had been shunter, goods 
guard, acting passenger guard, and 
foreman for inspecting the goods 
yard on thé North-Eastern Railway 
in the neighbourhood of Newcastle, 
He was asked to say, from his own 
experience, what risks railway ser. 
vants ran when engaged in shunting 
or coupling, and he explained the 
operation of coupling with the 
coupling pole and stiff couplings 
that known as the D link coupling, 
in which a D shackle is secured to 
the centre bar with a pin and two 
links, and in some cases four. This 
was formerly almost general on all 
wagons, but now it is principally 
used on private owners’ coal wagons. 
On the railway companies wagons 
the loose three-link couplings were 
generally used. He much preferred 
the thrae-link coupling. He could 
not explain why the D links were 
not done away with. It should not 
be a case of economy. A third kind 
of coupling was used extensively on 
railway stock — for instance, on 
cattle wagons and meat vans, and 
other vehicles which have to travel 
on goods trains. Practically, there 
were no private wagons fitted with 
the screw coupling. The men 
when coupling stood on the line at 
the side of the wagons. They 
attempt to throw the link of one 
wagon over the hook of the other 
just as the two come together. 
Accidents might occur by the coup- 
ling-hook coming out of the end of 
the coupling, when the hands fly 
and are caught and crushed between the 

buffers. A number of accidents occur from this cause. 
| Then, again, while running alongside a train, uncoup- 
ling by means of putting the pole over the buffers and 
| underneath the link, using the buffer as a fulcrum, the men 
| might come in contact with exposed point rods, signal wires, 
| or other obstructions, and they are thrown down under the 
| wheels. Then, too, the centre bar hooks are of varying 
length for different companies. For the longer hooks the 
| links have to be lifted higher, and a man used to one kind of 
hook might not lift high enough, and his stick might get 
| caught between the buffers. Men couple up when running ; 
then they get used to one pole, and can’t work with 
another. There was a case on record of an accident having 
‘happened to a man who had had his pole stolen, and 
|who had had to get another, which he declared 
'to be faulty, which was proved afterwards to be true. 
Accidents did not necessarily happen to men because 
| they were negligent or careless. Some accidents have 
| happened to men who witness had known from experience to 
be most careful, and experts in the use of the pole. The 
difference in the size of links used on various lines was 
fruitful source of accidents. There is so much difference om 
some of the links that, in fact, they are twice as big round 
ds some others, twice as large, and twice as heavy. On one 
company’s lines the.links are thicker at one end than at the 
other. This caused an accident, and it was not known of 
till afterwards. 

This concluded the evidence taken on the second day. 
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EXHIBITION AT THE CRYSTAL PALACE. 


AN exhibition of a variety of commercial goods is now 
being held at the Crystal Palace, which is noteworthy, if for 
nothing else, by reason of the fact that there is a marked | 
absence of sameness in the exhibits. There are in all some 
eighty-five or ninety exhibitors, many of whom have on view 
nothing whatever to do with engineering. A considerable 
number of the exhibits, however, are of engineering interest, 
= We propose giving a short account of some of these. 
Pan in the catalogue of the exhibition comes the Columbus 

Tinting, Publishing, and Advertising Company, side by side 








| with the Linotype Company, and Messrs. Payne and Sons, 


these forming a complete exhibit, as it were, illustrative of 
modern type-setting and printing. Here there are at work 
five Duplex Linotype composing machines, eight quad-demy 
Wharfedale printing machines, suitable for all kinds of printing, 


| including that from toned blocks, two Diamond cutting 


machines, two Cundall’s latest folding machines, two 
Brehmer stitching machines, and a complete plant for dealing 
with displayed and artistic work by hand composition. All 
of these machine have been so frequently described, that all 
that need be said in the .present instance is that they are 
working, as usual, extremely well, and if we mention John 








Dickinson and Co., Limited, with their exhibit of paper, we 
have, complete, the whole of the necessaries for printing books 
or papers of any kind. Several exhibits are still unfinished, 
notably those of Willans and Robinson, and Galloways, 
who exhibit the one a high-speed three-throw central 
valve engine, and the other a horizontal engine of large size. 
Sufficient progress has been made, however, to show that 
both are fine specimens of their special class. The former is 
of the size known as 3 “TT,” and is of 825 indicated horse- 
power, running at 270 revolutions with 175 lb. steam. This 
is destined for the St. Pancras Vestry, when it will be 
coupled to a Siemens six-pole dynamo, having an output of 
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1860 ampéres at 220 volts, or perhaps even 885 ampéres at 
540 volts. Greenwood and Batley’s exhibit covers a wide 
range, and is proportionately interesting. We noticed 
several articles similar to those which were shown recently 
at Maidstone—the Brayton oil engine and the Universal oil 
mill, for example. This firm provides the current for the 
lighting and supply of power to the Exhibition. There are 
three De Laval steam turbines, each of 75-horse power, 
coupled by extremely well cut gearing of special form to two- 
pole dynamos of 50 kilowatts capacity. The turbines run at 
17,000 revolutions, and the dynamos at 1250 revolutions per 
minutes, there being only one reduction. These turbines 
exhaust into jet condensers, the water being circulated by 
means of steam turbine pumps. Klein’s evaporative coolers 
are also used. Then, too, Messrs. Greenwood and Batley 
show one of their profiling machines, and a 6in. lathe, as well 
as a complete plant of silk waste dressing, preparing, spin- 
ning, and twisting machinery—all electrically worked. Two 
self-propelling Whitehead torpedoes and samples of ammu- 
nition complete the list of the numerous exhibits of this 
firm. An entirely different class of exhibit is that of the 
Oldbury Railway Carriage and Wagon Company, Limited. 
Here are to be seen, besides other things, two fine specimens 
of coaches, one—50ft. long—a first-class bogie carriage for 
the Western Australian Government Railway, and the other 
a four-wheeled carriage for the Rio Mito Company, Limited. 

The Chloride Electrical Storage Syndicate have samples of 
all kinds of accumulators suitable for almost every con- 
ceivable purpose, which show how widespread the applications 
of electrical power have become. The Swift Cycle Company, 
Limited, and the Cycle Components Manufacturing Company, 
Limited, are the representatives of the cycle trade, the former 
having a fine show of machines of the latest type, and the 
latter of the various parts of machines, both being excellent 
exhibits of their kind. The Patent Nut and Bolt Company 
have samples of their well-known goods and clever devices for 
use in railway work, and Taylor Brothers and Company 
exhibit flanged boiler plates, crank shafts, engine tires, &c. 
India-rubber is represented by J. E. Hopkinson and Co., who 
show samples setting out the very numerous uses to which 
rubber can be put, from tires to brake tubes. Models of 
steamships and men-of-war are shown by several, and among 
_the most interesting are those shown by the Clydebank 
Engineering and Shipbuilding Company, Limited, who have 
models of the Terrible, the Ramillies, as well as models of 
cruisers and destroyers, which all bear testimony to the 
variety and excellence of the work carried out by this firm. 
W. T. Glover and Co., Limited, show the method of covering 
electrical wires with silk or cotton for flexible conductors, 
and various transformers, switches, cut-outs, plug connectors, 
&c. Siemens Brothers and Co., Limited, have an extensive 
exhibit which shows the wide range of work carried out by 
this firm. Telegraphs and telephones for all purposes— 
railway instruments having their share—are shown, but in 
this particular department we noticed nothing very novel. 
Then there is a useful contractor’s or mining locomotive, 
intended for hauling seven tons at eight miles an hour on the 
level. This locomotive is practically entirely boxed in, every 
working or moving part being protected, and is very similar 
in design to the locomotives which Messrs. Siemens have had 
forsome time in successful work. Two electrically-worked 
portable drills are worthy of mention. The larger of these 
can drill up to 2in.in diameter. It is worked from a motor 
running at 1100 revolutions a minute, through a flexible shaft, 
the drill making some 50 revolutions a minute, there being 
two reductions ; the smaller drill is for hand-working and is 
self-contained. 

J. Defries and Sons, Limited, show numerous samples of 
Pasteur filters and their Equifex disinfection appliances, as 
well as laundry and other machinery, differential gas regu- 
lators, pneumatic oil lamps, &c.; and the Lancashire Patent 
Belting and Hose Company have a large and representative 
exhibit of their well-known Lancashire and leather belting, 
fire hose, cotton ropes, &c. Thomas Glover and Co., Limited, 
show a large number of prepayment gas meters and “slot 
cookers,” adjusted for pennies, shillings, &c., and also other 
gas meters and gas apparatus, including cookers, grillers, 
gas fires, street lamps, dc. W.F. Stanley, besides showing 
samples of his instruments, sun prints, &c., gives an interest- 
ing exhibition of the method adopted in pebble cutting and 
working. Charles Lancaster shows a number of his guns, 
among which may be mentioned sporting guns, Lee-Metfords, 
Mausers, &c.; and here, too, the processes of gun finishing 
and rifling are shown in action. The Haslam Foundry and 
Engineering Company, Limited, has an interesting and 

ractical exhibit. A chamber with glass sides is kept cool 
y means of a complete ammonia compression plant. The 
compressor, which is 5in. in diameter by 12in. stroke, is 
actuated by a countershaft driven by an 8-horse power motor. 
The compressor runs at 115 revolutions. The whole is a 
complete plant, and gives one an extremely good idea of what 
can be done in this direction. 

Messrs. Holmes and Co. show among their carriages, &c., 
a four-wheeled dog cart fitted with Sir Arthur Sullivan’s 
safety shaft. By the use of this the horse, shafts, and 
driving gear, can be detached from the main portion of the 
vehicle by the driver should the horses bolt. It is said to 
work most efficaciously, and, if so, should be found a service- 
able adjunct to many kinds of carriages. 

Several of the railway and steamship companies are repre- 
sented in one way or another—mostly by means of photo- 
graphs—but the Union Steamship Company show models of 
the Scot, Gaul, &c., and the Midland Railway Company show 
models of the boats engaged on the Barrow-Belfast and 
Larne-Stranraer services, 

Meldrum Brothers have an interesting exhibit. There is a 
model Cornish boiler fitted with their forced-draught furnace. 
Perhaps the most interesting thing shown here is the 
**Koker” stoker, which is a mechanical stoker for firing on 
the coking principle. Here the fuel is dropped on to the bars 
in front of the furnace, where it is ignited and taken forward 
into the furnace. Meldrum forced-draught apparatus is used 
in conjunction with it, and we are informed that 1 lb. of coal 
evaporates 10°4 lb. of water from and at 212 deg., and that 
29 lb. of coal are burnt per square foot of grate area of the 
apparatus. The Thornton -Scarth Automatic Lighting 
Syndicate, Limited, have a useful exhibit of their various 
appliances, and of calcium carbide ; and Muntz’s Metal Com- 
pany, Limited, show a number of examples of the multi- 
farious purposes to which this metal can be successfully 
applied. 

We regret that space will not permit of us giving the 
exhibits at greater length, and that we have been compelled 
for the same reason to pass over some without remark. We 
can say this, however, that as far as we have observed on the 
— . our visits, each and every exhibit is distinctly good 
of its kind, 





THE IMPERIAL JAPANESE BATTLESHIP 
HATSUS 


E.swick has turned out many important warships in its 
time, but the first-class battleship Hatsuse, launched for the 
Imperial Japanese navy last Tuesday, June 27th, by Madame 
Arakawa, exceeds all others in importance, since she is the 
last word in naval architecture to date. Her principal 
details are as follows :— 


Displacement .. .. .. .. «. 15,000 tons 
Length —between perpendiculars 400ft. 
BOOREN sa: an. Seg Mee? Rel cee ag 76ft. Gin. 
ne ee 48ft. Llin. 
Draught—mean.. .. .. .. «. 27ft. 
Indicated horse-power .. .. .. 14,500 tons 
Contract speed .. .. . ° 18 knots 
Coal supply—normal .. 700 tons 
Bunker capacity .. . 1690 tons 


Armament - Four 12in. new type rapid-fire Elswick 

Fourteen din. 45-calibre Q.F. 

Twenty Sin. Q.F.—12-pounders 

Eight 3-pounders 

Four 2}-pounders 

Four submerged torpedo tubes, one above water instern 

Armour.—The Hatsuse is completely belted on the water- 

line, the part amidships having a uniform thickness of Yin. 
Krupp process armour; forward and aft this belt diminishes 
to 4in., while the lower deck above it, for 250ft. amidships, 
constitutes a citadel 6in. thick. At either end of this citadel 
rise the circular barbettes, 14in. thick. On the main deck 
there are each side four casemates for eight 6in. Q.F. carried 
on this deck. These have the thickness, classical now to all 
navies except the French, of 6in. in front and Qin. at the 
back. Each casemate gun will be furnished with a stout 
circular shield. There is a report current, we believe, that 
some alteration in design will be made here, if not for the 
Hatsuse, at least for her sisters. The objection raised to 
casemates is that while they afford the maximum of protec- 
tion by their stout fronts and isolation, their thin backs, 
though nominally proof against 6in. shell, may soon cease 
to be so. In any case they are vulnerable to shot. Any 
projectiles hitting the maindeck amidships, if they miss the 
casemates, stand to hit the backs of the casemates on the off 
side, and all might be put out of action for that cause. We 
do not think such an event is very probable with shell—the 
high explosive shell; the 6in. shell of the future is almost 
certain to be exploded by the unarmoured skin or else by 
obstructions between decks. The odds are also against 
common shell reaching the backs of off-side casemates intact. 
Shot, of course, would; but how much in the way of shot 
for the 6in. guns does any battleship carry ? 


to the vitals equivalent to about 30in. of wr i 
armour, belt, coal, and deck. The main deck a — 
extent an armoured deck also, being lin. thick. ™ 

It will be noted that the coal supply of the Hatsuse jg, ; 
comparison with British standards, relatively a low ping 
We expect to see the point seized upon as a text for disserta, 
tions upon the question of coal supply versus offence nd 
defence, and its relation to design. Those who do go will 
be under a delusion. The coal supply is not relative) 
lowered in order to increase the armour or armament - FA 
stands at the figure it does, not by choice of the designer 
but by policy of the Japanese Admiralty, who, intending ag 
they do to use their ships in home waters, where coaling 
stations are numerous, have no occasion to regard coal suppl 
in the light that we are compelled to. Py 

The other salient point of difference between the Hatsuse 
and British Navy designs is the citadel. In British ships— 
except the Canopus class—it is 9in. thick. This thickness 
keeps out all shell, unless the Russian and American capped 
A.P. shell prove equal to the testing ground performances 

A Gin. band will not keep out big A.P. shell, and there i, 
some opening to do damage under the casemates. But bi 
A.P. shell are necessarily few, and the damage they do with 
their small charges is not much greater than what shot 
might effect; indeed, circumstances are conceivable, and 
results could be cited tending to show that the solid shot js 
likely to do more harm. Not only may bits of armour carrieq 
through do as much harm as bits of an A.P. shell, but the 
intact shot has in many known instances an extraording 
way of wandering about inside a ship up and down and round 
corners. Nine inches is not much better than Gin. where 
big shot are concerned. The 6in. citadel means a real ax 
opposed to a more or less nominal armouring of the bow 
and stern water-line, and no one any longer upholds soft 
ends. Naval men never did. 

The 12in. ‘“quick-firers"’ have already been referred to, 
Practically they double the efficiency of the heavy pieces, 
The Hatsuse will have twenty-five Belleville boilers fitted 
with economisers. The heating surface will have an areg 
of 37,936 square feet ; there will be two screws. 

In concluding this brief notice of a battleship that re. 
presents the last word in modern construction, we will 
compare her fighting elements with those of ¢ertain con. 
temporary and earlier ships, using, for convenience, the 
Naval War Game notation. We may mention that in « 
recent number of THE ENGINEER a comparison between 
the Shikishima-—a very similar vessel—and the Russia. 
Peresviet has already been made. 











| K. Potemkin 














| | | 
Hatsuse. | Majestic. Canopus.. Formidable, | New Maine. _Retvisan. 
Armament. | GJapanese.) | (British.) | (British.) | (British.) | (U.S.A) (Russian.) “aoa 

A—l2in. rapid-fire .. + _ 4 4a 4 4 

» ordinary _ 4 14 aa ae 

D—6in. Q.F. 14 12 | 12 12 14 12 16 

Fin. ,, is 20 16 16 nil 20 4 

Submerged tubes 4 4 4 4 2 4 4 

Armour. 

CAME. 65 se cs a0 os. at | a a | ‘ a aaa a a 
SPE UGE ne as) 26> 100) we 00° be d nil E J da Z nil 
Ts. 28 ce ie we ee. a6: 6% d nil nil * j d nil nil 

Citadel, lower deck .. .. .. .. 0s o e a e a d e a 

SEE se ne de 0 <9 sp «0 <9 e e ce c e € ' 

Barbettes and bases... .. .. ee aa aa aa au aa a aa 

Barbette shields or turrets .. =aa = aa! aa =aa =aa a —turrets aa 

Protection to vitals= .. .. ae. =aaaa aaaa = aaa =aaaa aaaa aaaa aaaa 

Speed—contract—maximum 6s os 18 kts. 17} kts. 18} kts. 18 16 18 18 

Displacements with normal coal supply .. 15,000 14,900 12,950 15,000 11,500 12,7 12,500 





The question of fire—one fatal objection to the casemate 
system—can be dismissed at once in the case of the Hatsuse, 
since she will not carry anything inflammable on the main 
deck. Nothing remains to be considered, therefore, in the 
matter of shell except the problem of shells twisting between 
the casemates, and fragments finding their way down to the 
engine-room. Precautions are taken to meet this eventual- 
ity, and the only serious objection remaining is the question 
of assuming shot to be used to attack the rears of the case- 
mates. In naval kriegspiel this has been evolved as one of 
the two possible methods of attacking the secondary arma- 
ment of modern ships. It pre-supposed a supply of shot that 
the attack does not yet carry. The other attack—showers of 
shell directed at the ports of the casemate guns in the hopes 
of getting stray shells inside, or of smashing the guns—a 
continuous battery is no more safeguard against than a case- 
mate, while against big A.P. shell the casemate, by isolating 
its result, is the best protection. On the whole, therefore, 
the casemate is probably best. The Russians—who have 
usually a large array of experimental data, not necessarily 
their own, to go upon—have discarded the continuous 
armoured battery on the Sissoi Veliky and Tri Svititelia 
types for the casemates of the Peresviet. The Americans 
have abandoned the battery of the Kearsage for the case- 
mates of the new Maine and Alabama. To resume—on the 
upper deck there are six more casemates, those at the 
extremities firing fore and aft, the centre pair being amid- 
ships. Between these, above them, and on the main deck 
fore and aft, the 12-pounders are carried, the distribution 
being thus :— 


Total. 
Main deck forward 2eachside .. 4 
9 Pree a ” ie oe 
Upper deck amidship. . - 4 
Topside—boat deck .. 4 - 8 
20 


These 12-pounders are, perhaps, the most important feature 
of the ship;-at any-rate, the most novel as compared with 
our Majestic, Canopus, Formidable, and London classes. 
They are exceedingly well distributed—an absolute necessity 
with guns having no protection save shields, and those upon 
the boat deck have a splendid arc of fire. The arrangement 
adopted in the British Navy cannot be compared to that in 
this Japanese vessel. 

The 12in. guns do not call for any special comment, the 
circular barbette having everywhere ousted the pear-shaped 
type. Heavy sloping shields of hardened steel will protect the 
guns, which will, of course, be balanced with the central 
loading position to avoid any necessity of training guns fore 
and aft to load. One innovation deserves mention, however. 
We understand that for these guns Elswick will adopt a 
system which will allow of their being loaded at any elevation 
or depression, thus converting these guns into what quick-firer 
implies to every naval man. The essential point of a 6in. 
quick-firer is that it has not to be re-laid between each round. 

The protective deck behind the water-line armour belt 
varies from 2in. to 4in. thick upon the slopes. In con- 
junction with coal bunkers there is, therefore, a protection 


| The London is simply the Formidable with e instead of / 
forward—3in. instead of 2in. The new American ships are 
18-knot Maines, of 500 tons more displacement. This com- 
parison brings out how very similar modern designs are 
in many points. The variable quantities are chiefly bow belt 
, and citadel, or armament, except in the case of the Canopus, 
| which has weakly-protected vitals, and nothing to show 
| for it save } knot extra speed. 
The values of armour bearing the same letter are not 
| always the same—the Canopus’ aa is not equal to the 
| Hatsuse’s aa. Still, the difference is comparatively slight, 
| and is purposely not accentuated because, so far as guns are 
concerned, what will get through one aa will in all probability 
get through the other. All the heavier ships have advan- 
tages here; they have another advantage, too—their belts 
are wider. The well-nigh impenetrable American belt is the 
merest fraction of the whole width, and the whole width is 
a good deal less than the Hatsuse’s 74ft. against 8}ft., while 
being a less heavy ship the seas may be expected to move her 
more. Further, the Maine, for some reason best known to 
her designers, will, we believe, like the Alabama, carry a 
couple of 6in. casemates forward. How the Americans think 
these guns will be fought with the big guns firing over them 
we do not know. Twelve-pounders so placed cannot be used 
when the big guns are firing; but 12-pounders are carried to 
repel torpedo attack when the big guns would not be wanted. 
Six-inch guns have quite other uses. American designers, in 
their haste to put guns where other — do not carry them, 
overlook the cardinal possibility of other designers having 
thought out and discarded the same thing. In addition, 
they should know that shooting from guns forward is never 
good. In our Edgar and Undaunted classes the 9:2in. for- 
ward—carried higher than the forward Gin. guns of the 
Alabama—obtain about a third only of the hits secured by 
the after 9-2in. We emphasise this point, because the dis- 
position of the fourteen guns in the Hatsuse and in the 
Alabama type is a characteristic difference. 











Contractors for the supply and equipment of electric 
tramway rolling stock and material are very active in England 
just now, says our American contemporary, the Railroad (azelte. 
‘The orders for electric cars and motor —_ are numerous, 
but not nearly so plentiful as they will be before the end of the 
present year. Municipalities have lately placed some good con- 
tracts for cars, and they naturally are —s a preference for 
those of English manufacture. To cope with the increasing bust- 
ness, so as to prevent orders going out of the country, existing 
works have been considerably enlarged, and new ones have been 
put down in one or two places. The oe of English works 
now is about 1500 cars a year more than it was a year ago 
Another interesting development is the starting of large works at 
Preston for the manufacture of Short electric motor equipments, 
Mr. Short having come from America to superintend matters. 
Work is to be carried on on a very large scale. There is also talk 
of other American manufacturers of electric railroad apparatus, 
and also German firms, starting plants in England. Doubtless, 
says our contemporary, this is with a view to enabling them to say 
that their s are “made in England,” a statement which has 
great weight with municipal authorities 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tum Enorveer, or 
questions, should be accompanied by the name and address iter, 
not necessarily gt mye but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


©. R. W.—Your letter to hand. We are pleased to note the improve- 
ments. 


T.—The address of the Incorporated Association of Municipal and County 
Engineers is 11, Victoria-street, Westminster, 8.W. 

ScotLanp.—There is, we believe, no particular rule on the matter. 
Arrangements are usually made to meet both cases you mention ; 
frequently a special clause is inserted in the original contract. 

Moror Cars.—It is against our rules to recommend any particular 
article, but we think that the Daimler Company, of Coventry, the 
makers of the Critchley car, or Mr. Lanchester, of Corporation-street, 
Birmingham, might be able to meet the special conditions to which 
you refer, 

P. P.—P-ima facie it would appear that spare steam of the pressure 
you have available, if carried through pipes properly covered with 
non-conducting material, could be used more economically than 
a@ separate apparatus, but there are so many conditions to con- 
sidered that it would be unwise to venture an opinion without per- 
sonal inspection of the building. Under the circumstances we should, 
therefore, recommend you to lay the matter before your architect or 
other person in a position to acquire this indispensable knowledge of 
the conditions. 

F. H. L.—The top part of a wheel does not go round faster than the 
bottom part, but it moves forward relatively to any fixed point faster 
than any other part of the wheel—exactly twice as fast as the hub. 
Any ang on a wheel rolling on a true plane describes a curve called 
acycloid. If you will cut a circle out of stiff cardboard, and stick a 
small pencil through it as near the edge as possible, and run it along 
beside a sheet of paper held vertically, so that the point of the pencil 
touches it, you will get a complete answer to your question. Puta 
straight vertical line across the disc. If you rock the disc slightly and 
make measurements, you will find that the top point of your line 
travels just twice as far as the centre point, whilst the bottom point 
scarcely moves at all. 





INQUIRIES. 


WOOD MATCH MACHINERY. 


Sir,—Can any reader give me the names of the best makers of ma- 
chinery for manufacturing wooden matches ? E. M. 





AUTOMATIC LUBRICATORS. 
Sir,—Can any one favour me with the address of the makers of 
Thomson's ‘‘ Surprise " automatic lubricators ? 
London, E.C., June 26th. G. W. 





WHITEWASHING OR DISTEMPERING MACHINE. 


Sir,—Will any of your readers kindly inform me where I can obtain a 
whitewashing or distempering machine in this country ? 
Westminster, 8.W., June 14th. Wok, 
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THE REGISTRATION OF COLLIERS IN SOUTH WALES. 


Waite the echoes of the South Wales strike are still 
ringing among suffering shareholders in the railway and 
colliery companies of the district, another and unexpected 
agitation has begun. It would not be regarded as serious 
of itself ; but last year’s deadlock was not thought to be 
serious in its inception. In a storm-charged atmosphere 
the least detail sometimes becomes a portent; and those 
who remember with how little wisdom matters were 
governed by both sides in the early months of 1898 are 
the best qualified to express a hope that there are no 
more initial mistakes to be afterwards regretted, and 
only at heavy cost repaired. The newcontroversy relates to 
the Workmen’s Compensation Act, and practically arises 
out of it, though it would be safe to say that none of the 
promoters or opponents of that measure ever contem- 
plated in the course of the Parliamentary discussions 
the curious contingency that is now reported to have 
occurred. Some fifteen months ago, when everybody else 
was debating the fate of the Sliding Scale, it was pointed 
out in THE EnGInEER that the automatic wage-adjuster, 
excellent as it is, was not the only matter at issue 
between the coalowners and their workmen. Two other 
questions had forced themselves to the front, both con- 
nected with the Compensation Act which was to come 
into force in July. One had reference to the future 
of the South Wales and Monmouthshire Accident 
and Insurance Society, a fund to which masters 
and men had jointly contributed for many years, 
and one which had effected incalculable good in 
assisting the victims of accidents and providing 
for widows and orphans in the event of the workman’s 
death. With such an institution maintained in full 
force, and with slightly increased contributions, it is 
probable that little would have been heard of the Com- 
pensation Act in the Glamorgan and Monmouthshire 
The voluntary fund was economically ad- 
ministered, more speedy in its operation, and its pay- 
ments in relief were on a more liberal scale than those 
prescribed by the statute. But, as it happened, the 
negotiations for the perpetuation and strengthening of the 
Provident Society came to an end, no matter now by 
whose fault; the employers insured themselves against 
risks under the new Act; and the workmen were left to 
the costly, cumbrous, and uncertain methods of the law. 
Insurance against colliery risks, however, is not to be 
effected for nothing ; it was estimated that the cost would 
amount to from 3d. to 6d. per ton; and the coalowners, 
as another measure of precaution, began to consider the 
means of securing that only skilled workmen should be 
admitted to employment in the mine. The outcome of 
their combined ingenuity was the Discharge Note, which 
constituted the second of the two questions just referred 
to as sharing with the Sliding Scale the honours of the 
day before the industrial war broke out, The Dis- 





charge Note was innocent enough in appearance—it pur- 
ported to be simply a testimonial of character, such as is 
given every day to merchant seamen, to one’s coachman, 
or the cook. But the Welsh miners protested from the 
outset, and with more unanimity than they showed on 
various other points, that they would have nothing to do 
with the new-fangled document. It was not merely that 
they disdained to be placed on the level of a sailor or a 
domestic servant. Their greater objection was that the 
note would give an oppressive or vindictive manager an 
opportunity of making them marked men, incapable of 
obtaining employment in their native valleys, and com- 
pelling them to oc wanderers from one coalfield to 
another, or abandon the labour of their lives. In the 
end the Discharge Note was dropped, the employers, 
doubtless, holding that it was not worth maintaining at 
the risk of still further embittering feeling, and delaying 
the conclusion of the strike. 

So matters remained until a few weeksago. The Com- 
pensation Act meanwhile had been taken advantage of 
in the usual vexatious way, and to the satisfaction of no 
one except the lawyers. Otherwise there had not been 
an incident to disturb the pact established in September ; 
the two-monthly audits had awarded advances of wages, 
slight in amount, but gratifying as indications of a con- 
tinuously improving trade ; the men were working with 
a vigour they had not shown for years; and, except for 
the miner’s apparently ineradicable propensity to take 
holidays when he liked, it might have been said that 
there was no cloud on the South Wales horizon. Sud- 
denly, however, it was discovered that applicants for 
work at the Associated Collieries—and there is always a 
hostof such nomads in the summer months—were required 
to fill up a book containing about a score of inquiries as 
to the details of each man’s past life—a form not more 
exacting perhaps than that habitually used by strict in- 
surance companies, but to an ordinary collier bearing a 
suspicious resemblance to the Bertillon Code for the 
identification of prisoners in gaols and police stations 
abroad. Some of the inquiries were harmless, and chiefly 
objectionable from the context in which they were placed. 
Others seemed inquisitive, and others again to have a 
sinister signification. It is better, however, to let a few 
extracts describe themselves. The candidate for pit- 
work is asked his age, whether married, the time he has 
worked in and about the face; what accidents have 
occurred to him in the last three years; what compensa- 
tion has been paid him for such accidents; if he isa 
healthy workman, not subject to fits or other ailments 
tending to incapacitate him from work. He is to supply 
a medical certificate ; the name and address of the persons 
to whom communication may be made in case of accident, 
and finally sign, ‘I hereby certify that the foregoing 
statements are correct, and agree that I may be dismissed 
if they are found to be inaccurate.” There are several 
formalities with regard to references and certificates from 
third persons, and a reminiscence of the Circumlocution 
Office in the duplication of circulars to former employers 
or managers. The main point with the colliers is that 
the document is a reproduction of the Discharge Note in 
a worse shape; and that Clause 17, by which he accepts 
dismissal if a single statement in a series of nineteen 
questions—say, as to the date or age, or how near he 
worked to the face, or the exact amount of compensation 
he may have received in three years—is intolerable and 
oppressive. Mr. William Abraham—‘‘ Mabon”—has 
kept a level head and a peaceful tongue throughout the 
Welsh labour disputes for many years past, and notably 
during last year’s crisis. It is worth setting on record his 
opinion that the “new book,” supposing it to be legal, 
places the workman entirely at the mercy of a colliery 
manager. ‘‘He might be the best workman in the 
world, but supposing the manager was unwilling that he 
should leave for another pit, if that manager was wicked 
enough he had the power to ruin the man for life.”’ 

It is obvious that the Compensation Act makes it more 
than ever incumbent upon mineowners to safeguard 
themselves against the introduction to their workings of 
incompetent or reckless miners; and the reckless collier 
may be “‘ Mabon’s” “ best collier inthe world,” atall times 
when he is not under the influence of a morning dram or 
a Bank Holiday’s drunken bout. The difficulty is first 
to discover which are the skilled workmen, and then to 
distinguish the sober among them from those not to be 
depended on. But there may surely be two opinions as 
to whether the problem is solved by this inquisitorial 
document, or could not be more efficiently settled in a 
simpler and less irritating way. Mr. Abraham has 
pointed out that the unquestionable resentment of the 
Welsh mining community arises not more from the 
matter of the new catechism than the manner in which 
it has been introduced. Perhaps his most important 
declaration is that the document is a distinct breach of 
the Sliding Scale Agreement—‘‘a wicked breach’ he 
called it. Under the Agreement the colliers had under- 
taken to sign a contract book—they had actually signed 
two—and were duly held responsible for them. Now 
they were asked to sign a third, and that a document 
which had not been submitted to the men’s representa- 
tives on the Joint Sliding Scale Committee. Now, if 
the Agreement requires the “‘ new book” and its catechism 
to be submitted to the Joint Committee, as the two 
other contract books were, it would seem that a blunder 
has already been committed. At any rate, the Coal- 
owners’ Association last Monday agreed, at the request 
of the miners’ representatives, to convene a meeting of 
the Joint Committee, in order that the colliers may have 
an opportunity of stating their objection to the registers ; 
and it is difficult to resist the thought that this is the 
course which should have been taken voluntarily and at 
the beginning, instead of under pressure, and after an. 
agitation inevitably disturbing in its effects. Nearly all 
the South Wales colliers have become members of the 
Miners’ Federation within the past twelvemonths, and 
that organisation is radically opposed to sliding scales in 
principle and practice. A breach of the agreement on 
the part of the employers would offer the men a dangerous 
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excuse for setting aside the bond signed last September, 
and it can hardly be doubted that they would do so with 
the less scruple now that they have the Miners’ Federa- 
tion at their back. It may be only a coincidence, but it 
is noteworthy in this connection, that in the meantime 
the Coalowners’ Association has been lengthening its 
lines and strengthening its status. The weakness of 
the employers’ combination during the five months’ 
struggle last year was seen in the number of non-associated 
firms whose pits remained at work, and whose men con- 
tributed to the strike funds. The new policy of the 
Association, or of the outsiders, or of both, is to make 
the employers’ union more comprehensive for protective 
purposes. The last step in this direction, announced this 
week, is the inclusion in the Association of the Bwllfa 
and Merthyr-Dare Company, on the basis of an output 
of 500,000 tons per annum; and a large group of collieries 
in the Swansea district, whose output exceeds 1,000,000 
tons a year. 


THE FOREIGN COMPETITION QUESTION. 


Tue Americans, if we are to credit a telegram from 
Pittsburgh which came over a few days ago, have scored 
another triumph in the foreign trade. That despatch 
told us that the Carnegie Company has contracted to 
supply Russia within a little more than two years with 
180,000 tons of steel rails, to be used on the Government 
railways in Siberia and China. The details as to price 
are not to be trusted ; the message states that “‘it is safe 
to say that the price is not less than 25 dols. per ton ;” 
but we should prefer something a little more definite 
before discussing this point. The broad fact, however, 
is interesting, and furnishes another instance of success- 
ful competition on the part of American manufacturers, 
and competition, too, on a scale of very considerable 
magnitude. It is probable that more than one influence 
has operated to bring it about. English makers of rails 
are, taken as a whole, engaged for some time ahead, and 
probably did not exert themselves to anything like the 
utmost, especially in view of the profit which, though 
not definitively known, cannot have been handsome. 
Then, again, it is extremely probable that the Carnegie 
Company has, in this particular instance, put in 
operation that law of surplus in which Mr. Carnegie 
himself is such a staunch believer. That is to say, it 
has accepted a very low figure for this foreign contract, 
and proposes to equalise by making the American people 
pay more for the commodities with whose execution it is 
pleased to entrust the firm. This curious way of getting 
even, and making American consumers pay in order that 
Russia may benefit, is possible to the Carnegie Company 
because of its commanding position in the iron and steel 
trade of its own country, and because of the high tariff 
which keeps English and other goods out. But what- 
ever the peculiar concatenation of circumstances that 
renders it possible, this striking advance of American 
goods in neutral and remote markets cannot possibly be 
gratifying to this country, though it would be quite easy 
to overestimate its significance. 

The demand for American rails continues to be 
very well maintained abroad. The report of our con. 
sular representative at Yohohama, which has just 
been issued, states that the demand for British rails in 
Japan is falling off, “‘ the cheaper price of American goods 
leading to their adoption by most of the railways.” We 
have already seen what part the English shipping rings 
play in this question of the relative price of American and 
English productions in the Eastern markets. Probably 
it goes a long way to account for, if it does not altogether 
explain, the growing appreciation of the former article. 
But this can scarcely apply, we should say, to the Car- 
negie contract for the Russian Government. Those rails 
will no doubt be carried across the Atlantic in English 
steamers, but they will be delivered direct to a Russian 
port, and will be conveyed by “tramps,” chartered at 
tramp rates of freight. Had an English firm obtained 
the order, it might have adopted the same course and 
have profited thereby ; so that the diversion cannot be 
referred to this influence. The Consul at Yokohama tells 
us also that America is now surpassing us in regard to 
bridge work for that market, although down to 1896 we 
enjoyed practically the whole of this branch. There 
are compensations, however, in spite of shipping 
rings and other disabilities. It is a small matter, 

rhaps, that Japanese buyers prefer North-country 

rands of pig iron to those imported from America, and 
that they were kept well supplied in the former sort last 
year by direct sailers from Middlesbrough. But it is of 
no little significance that our locomotives are improving 
their position generally. Says Mr. Forster :—‘‘ It may be 
said that American locomotives are not giving the satis- 
faction anticipated by the purchasers, and the engines 
imported from Great Britain still hold the record for 
durability and freedom from breakdown.” This expe- 
rience of Japanese railway men comes at a singularly 
opportune moment after the screams of despair uttered 
for our departing glory shown by the irresponsible igno- 
ramuses of the ‘‘ scare-head’”’ press, who failed to see 
in the phenomenal briskness of the trade here at 
home, a sufficient explanation for the booking of more 
locomotive orders by American workshops for Eng- 
lish railways, and who insisted that lower prices 
had debauched the patriotic feelings of English 
directors. It will be a very interesting outcome 
of American competition if the experience of the Midland, 
Great Northern, and other companies which have bought 
locomotives from America should prove, after a fair 
trial, to be similar to that of the Japanese. Moreover, 
the Japanese are not the only foreign people who have 
been induced to purchase American locomotives, and 
have had reason to repent of doing so. It is quite pos- 
sible that in some departments of iron and steel produc- 
tion our transatlantic rivals may be able to undersell us 
quite squarely—without any recourse to the question of 
surplus, but simply by virtue of cheaper production of 
articles identical, or as nearly as may be identical, in 





quality. We may accept Mr. Kirchhoff’s computation of 
the reduced cost of production in the United States 
in the past ten years as accurate, and we should 
be very glad if some scientific attempt were made 
to estimate the measure of reduction in the United 
Kingdom in the same period. Until comparatively 
recently the cost of producing pig iron in America 
placed it, in relation to the trade of the outside world, at 
a signal disadvantage, and there were not wanting 
prophets who held that, until English and German iron- 
masters had so greatly reduced their supplies of the raw 
material as to be compelled to dig deeper or to go further 
afield for it, America could not hope to enter into active 
competition for the markets of the world. This forecast 
has been falsified, although at the time it did not seem 
unreasonable. Mr. Kirchhoff, we may state for the 
benefit of those who have not seen his presidential 
address to the American Institute of Mining Engineers, 
took what he describes as ‘‘ the best handled plant east 
of the Alleghanies and north of the Potomac,” and he 
found that at this establishment the daily output last 
year was 63 per cent. greater than in 1890; that the cost 
of fuel was 8 per cent. less for every ton of iron made, 
while each ton of ore was made by the adoption of 
superior methods to yield 4 per cent. more iron; that 
there was a reduction of about 25 per cent. per ton of ore 
in the limestone used; that the labour cost was 61 per 
cent. of what it was in 1890; and that incidental 
expenses in the same space of time had gone down by 
nearly 30 per cent. By this showing, we have a gain 
along the whole line of production. The average price 
of the output is considerably less now, and the profits 
are also smaller, but compensation is found for a lower 
range in this respect by a much enhanced aggregate. 
This is not a typical example ; that seems clear from the 
admission that the plant is “‘ the best handled one.” But 
itis only one of a series, and it was shown that in every 
department—in the utilisation of labour-saving ma- 
chinery, in the more efficient handling of raw materials 
and finished products, in the many mechanical improve- 
ments made—there has been a considerable saving which 
has helped to give American commodities a better place 
in relation to the world outside America than they held 
only eight years ago. The same process has, of course, 
been in operation in Europe. The fall in prices has been 
more pronounced here than in the United States, aided 
as that country has been by its protective tariff; but we 
know pretty well what that fall has amounted to. What 
we should like to know, to facilitate a comparison with 
the experience of America, is the reduced cost of produc- 
tion in this country in connection with a plant similar to 
that adopted by Mr. Kirchhoff. 

In the annual report of the American Iron and Steel 
Association, which has recently come to hand, and for 
which Mr. James M. Swank makes himself responsible, 
it is admitted that these foreign contracts, of which we 
have been told so much recently, do not necessarily 
demonstrate the economic superiority of the American 
works to which these orders have gone, and itis even 
hinted, on the contrary, that they may prove to be only 
spasmodic cases. It is notorious that exceptional con- 
ditions have ruled here, and it is pointed out that the 
dispute in our engineering trade, and the South Wales 
coal strike, were the direct cause of the transfer of orders 
to the United States, in so far as they led to an accumu- 
lation of unfinished work in this country, which made 
impossible the execution of new orders with the prompt- 
ness considered imperative. Again, the lowness of prices 
in the United States, the long-continued depression of 
trade, and the fact that the development of the various 
branches of the engineering industry had, with the cessa- 
tion of speculative railway building, exceeded the struc- 
tural requirements for the time being, resulted in the 
American works being in a peculiarly favourable position 
to take overflow contracts from outside producin 
markets. At the same time it must be acknowledg 
that, apart from these extraordinary influences, the 
export movement of iron and steel manufactures from 
the United States has grown in a striking manner in the 
past few years, and has been accompanied—the country 
being in a condition to supply nearly all its requirements 
in this direction, and its manufacturers being helped by 
their tariff—by an equally striking decrease in imports. 
While shipments abroad last year reached a total value 
of nearly 92,000,000 dols., imports of foreign iron and 
steel goods were only worth 12,473,000 dols. The first 
figure shows an increase of 70 per cent. as compared 
with 1896, and the second a decrease of over 50 per cent. 
The Americans have in the future, so it seems to us, to 
be reckoned with; but it is possible that, in the long run, 
and when the full effect of the extraordinary ‘influences 
which have induced recent orders shall have passed 
away, the increased activity on their part will not be 
very inimical to us. With the spread of railways, and 
the adoption of mechanical appliances up and down the 
earth, there should be good business for the leading pro- 
ducers for an indefinite series of years. There is no doubt 
we should procure a larger share than we have at present 
were we but to exert ourselves alittle more. As it is, 
there has been no effect upon exports so far. Last year, 
locomotives to the value of £1,482,759 were sent abroad 
by us, compared with £1,077,823 for 1896, and £842,660 
for 1893. 
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AMERICAN COAL. 


THE statistics of the production of coal in the United 
States of America for the year 1898 have recently been 
issued by the Geological Surveys. The amounts obtained 
and their values for both 1897 and 1898 are given side by 
side, and form an interesting comparison. The figures given 
arein American or “short” tons of 2000lb. each, and we 
find that the production in 1898 amounted to no less than 
219,735,993 tons. The value of this is stated to have been 
207,779,566 dols., or —- taking a dollar at 4s. 2d. — sa 
£43,287,410, which is at the rate of about 4s. 5d. per Engli 
ton of 22401b. Returns are given for each of twenty-eight 





different States which have outputs varying from 1039 ton 

in Idaho to no less than 118,598,116 tons in Pennsylyanj 8 
Only three of the States show a decrease in tonnage, Thess 
were Illinois, with 18,599,299 instead of 20,072,758 tong i 

1897, a decrease of 1,473,459 tons; Montana, with 1,479 g93 
instead of 1,647,882 tons in 1897, a decrease of 168,079 tons . 
and Oregon, with 58,184 instead of 101,755 tons in 1897, 9 
decrease of 43,571 tons, this being a total decreage ‘of 
1,685,109. On the other hand, the increase in all the other 
States has been so great that the increase is 19,514 399 
which much more than counterbalances the above decrease” 
The greatest individual increase wasin the State of Arkangas. 
Here the amount produced in 1898 was 40 per cent. in exces, 
of that produced in 1897, when it had been larger than jn 
any previous year. Then, too, the total value has gone y 

considerably, there being an increase in the value of the 
production of twenty-four States of 8,910,388 dols, in ig9g 
over the 1897 figures. The States in which there has been g 
fall in value are:—Alabama; here, although the pro. 
duction showed an increase of 659,000 tons, the value 
fell from 5,192,085 dols. to 4,943,132 dols., a decrease 
of 248,953 dols.; Missouri also had an increase in produc. 
tion of 21,291 tons, but the value fell from 2,887,884 to 
2,868,839 dols., a decrease of 19,045 dols.; Montana fel 
from 2,897,408 to 2,324,207, a decrease of 563,201 dols,. 
Oregon showed a decrease of 101,706 dols.; and Penn. 
sylvania anthracite, though increased in output fell jy, 
value at the same time. On the other hand, although 
there was a decrease in the output from Illinois there was an 
increase in value of 95,069 dols. This is accounted for, no 
doubt, by the labour troubles through which this State has 
recently gone. It is a noticeable fact that whereas the value 
of bituminous coal increased 12,780,000 dols., that of 
anthracite fell 3,870,000, leaving a net increase on value of 
8,910,000. The largest increase in the production of bitu- 
minous coal in any one State was in Pennsylvania, where the 
increase was no less than 10,557,953 tons. The whole of the 
statistics form a most interesting study, and one is struck by 
the nearness of the approach of coal production in the States 
to that inthe United Kingdom. In the former there were 
219,735,993 “ short” tons produced in 1898, while in the latter 
there were 226,287,312 “ oer tons. The Americans, there. 
fore, were, last year, only 6,551,319 ‘short " tons behind us, 


IRON TRADE DISCOUNTS. 


Tue present iron trade revival is being accompanied by 
some novel features in various parts of the country. None, 
however, are likely to leave a more permanent impression 
upon the markets—should the scheme be ultimately put in 
operation—than the proposal which is now before the trade 
for the abolition of discounts in the rolled iron and steel 
branches. We scarcely remember any trade movement of 
modern times which, once launched, has secured adherence so 
quickly as this. It seemed as if the Midlands, in the 
shape of the Staffordshire Unmarked Bar Association, had 
but to lay the fuse and the whole of the manufac. 
tured iron- making districts of the country were in 
sympathetic blaze. Lancashire, South Yorkshire, Scotland, 
have all responded eagerly to the Staffordshire proposal 
for change, and it is said that from 90 to 95 per 
cent. of the replies received to the association’s inquiries 
were in the affirmative. Upon the present price of unmarked 
bars current accounts are stated to represent 3s. 9d. per ton 
of iron turned out at the mills, and it is suggested that if 
the desired reform can be brought about this 3s. 9d. per ton 
may be acceptei by the Staffordshire Association as an 
alternative to putting up again selling prices 5s. per ton. 
There is, however, a much wider application of the principle 
than this. Once make it customary to do business upon a 
net instead of a discount basis, and iron and steel masters 
the kingdom over would fight hard before going back to the 
old state of things. The Scotch malleable ironmasters seem 
especially earnest in their determination to strike out a new 
line. They are credited with having issued circulars 
already notifying customers of the alteration. South York- 
shire, too, speaks with no uncertain voice, and though some 
of the Lancashire firms appear at present to be temporising, 
there is little doubt that ultimately they will act in accord 
with the Midland firms. A good deal of opposition is being 
raised to the proposal by iron merchants, and by bar iron con- 
sumers among the hardware manufacturers. Merchants in 
particular profess that it would be impossible for them to 
carry on business unless some system of discounts is 
continued. To this, however, the reply of the ironmasters is 
that they have had to submit to the demands of the 
colliery owners for a reduction of discounts, owing to the 
operation of the Workmen’s Compensation Act, and that as 
pig iron producers are in some directions attempting ‘to 
enforce net prices, iron merchants must also bear their 
share of the altered conditions attaching to the trade 
revival. 


WORKMEN'S COMPENSATION PREMIUMS. 


WE are not great believers in the “I told you so” principle 
of journalism, but we are very glad to find that an estimate 
we made with regard to the value of the risk of employers 
under the Workmen’s Compensation Act of 1898, and which 
estimate was much criticised at the time, has turned out in 
practice to have been fully justified. This much-discussed 
Act has now been in force exactly one year, and it was on 
account of the exorbitant demands of the insurance com- 
panies previously to its becoming law that, in the interests of 
our readers, we took the matter up. We carefully investigated 
the whole question, and as a result we were able to state 
most emphatically that the price then asked by the insurance 
companies, viz., 303. per £100, was vastly in excess of any 
reasonable calculation as to the real value of the risk. We 
estimated ‘the value of the risk of engineering firms under 
the Workmen’s Compensation Act at a sixth of the actual 
quotations of the insurance companies, viz., 5s. per £100, as 
against 30s.,"’ and we further recommended firms not to 
insure until the companies had reduced the rate to some such 
figure. Many people considered that we underrated the value 
of the risk, and, as a matter of fact, engineering firms, when 
once they found that the insurance companies were ready to 
drop from 30s. to 10s., accepted that latter figure with 
alacrity. Now, however, that a year’s practical operation of 
the Act has taken place, and the yearly contracts are falling 
through, we are extremely glad to see that first-class insur- 
ance companies are quite willing to renew on the 5s. basis. 
We now repeat the advice we gave twelve months ago to the 
effect that, if engineering firms cannot insure under the 
Workmen’s Compensation Act at the rate of 5s. per £100, 
they would do well not to insure at all. 
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CONTRACTS OPEN—DANISH VIADUCTS 
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CONTRACTS OPEN. 
WORKS FOR THE CARLSBERG VIADUCT. 

Tue Danish Ministry of the Interior are inviting tenders 
for the supply, delivery, and erection in situ of the super- 
structure, 1ron parapet, holding-down bolts, &c., for the 
Carlsberg Viaduct ; for the supply and erection of super- 
structure of the viaduct over the railway and goods railway 
yard at Kalrebodstrand, together with everything belonging 
thereto, in accordance with specification to the accompany- 
ing designs. Both these viaducts will be erected near 
Copenhagen, and consist of about 300 tons of ironwork. 
Particulars may be obtained from the Chief Engineer for 
State Railways, Reventlovsgade, 10, Copenhagen V., to 
whom tenders for the construction should be sent not later 
than two o’clock on July 10th, 1899. 








THE AMERICAN INTEROCEANIC CANAL. 


Iy a recent impression of THz ENGINEER we published a 
review of the present status of affairs regarding the long- 
projected canal across Central America, or the Isthmus of 
Panama, to connect the Atlantic and Pacific oceans. Since 
that time President McKinley has appointed the new Com- 
mission authorised by Congress, which is to investigate any 
and all routes. While the Panama and Nicaragua routes 
are most familiar, and have in recent years rather over- 
shadowed all others, it may be well to note that great advan- 
tages have been claimed for the route across the Isthmus of 
Darien, from Puerto Escosces or some point on Caledonia 
Bay on the Atlantic, to some point on the Gulf of San 
Miguel on the Pacific. A short route, with such a low 
summit level as to probably allow of a sea-level canal being 
built, are among the advantages claimed, added to which are 
healthiness of climate and excellence of harbour accommoda- 
tion at each end. We have it on the highest authority that 
the new Commission will in all probability have this route 
surveyed, in order to definitely determine its features and its 
advantages, 

The new Commission is composed of the following mem- 
bers :—Rear-Admiral John G. Walker, United States Navy ; 
General Peter C. Hains, United States Engineers; Lieu- 
tenant-Colonel Oswald H. Ernst, United States Engineers ; 
Alfred Noble, George S. Morison, Professor William H. Burr, 
Professor Emory R. Johnson, Lewis M. Haupt, and Samuel 
Pasco. Admiral Walker, General Hains, and Mr. Haupt 














BRIDGE AT KALREBODSTRAND 


| formed the so-called Walker Commission, whose report has 








only just been completed. Hains, Ernst, Noble, Morison, 
Burr, and Haupt are all members of the American Society 
of Civil Engineers. Mr. Noble was a member of one of the 


former Commissions, and both he and Mr. Morison are lead- | 


ing engineersin private practice. Mr. Burr is Professor of 


Civil Engineering at Columbia University. Mr. Pasco and | 


Mr. Johnson will study more particularly the economic and 
commercial aspects of the question. At the last session of 
Congress the President was directed to appoint such a Com- 
mission, and the sum of £200,000 was appropriated for its 
expenses. 

The Walker Commission, above mentioned, was appointed 
in 1897, and presented its report to the President in May, 
1899. It has abandoned the high-level route from Ochoa, 
east to the lock on the east side of the cut through the 
Continental Divide, which was advocated by Mr. Menocal 
when engineer of the Nicaragua Maritime Canal Company, 
but which has been very severely criticised by other engineers 
on account of the magnitude of the Divide cutting, and the 
extensive series of dams in the San Francisco basin. The 
Commission now proposes to follow the valley of the San 
Juan River as far as the delta of the river, when a direct 
canal would be cut to the Atlantic port of Greytown. The 
full report will not be made public until it is presented to 
Congress at its next session, but the following official 
summary has been issued by the Government :— 

“The Commission understood that it was required to con- 
sider all routes heretofore proposed having any merit, that 
new routes that appeared to A merit should be developed, 
and the entire region of canal possibilities should be 
examined with sufficient thoroughness to enable a just and 
comprehensive comparison of the various routes to be made, 
and the most desirable one selected. With this view the 
Commission made a careful study of all data bearing upon 
the Nicaragua Canal qué8tion and organised a large force. 
Much delay to the work‘and great annoyance to working 
parties was caused by attémpts at revolution, and by the 
strained relations between "the:Governments of Nicaragua 
and Costa Rica. The outbreak of the war between the 
United States and Spain was also a serious matter. 

“The report goes into minute details in respect to all ques- 
tions connected with the construction of the canal, and says 
that after mature deliberation the Commission has adopted 
and estimated for the route from Brito to Lake Nicaragua 
called the Childs route, and from the Jake to Greytown, 
called the Lull route. This line, leaving Brito, follows the 





left bank of the Rio Grande to near Bueno Retiro, crosses 
the western divide to the valley of the Lajas, which it follows 
' to Lake Nicaragua. Crossing the lake to the head of the 
| San Juan River, it follows the upper river to near Boca San 
Carlos, thence, in excavation, by the left bank of the rivor 
to the San Juanillo, and across the low country to Greytown, 
passing to the northward of Lake Silico. It requires but a 
| single dam, with regulating works at both ends of the 
summit level. The surveys have in general revealed better 
physical conditions than were hitherto supposed to exist, 
especially as to the amount of rock in the upper river, 
whereby it is possible to greatly reduce the estimated cost of 
construction. ; 

“To determine the proper unit prices for excavation, the 
average of prices actually paid to contractors on the Chicago 
Drainage Canal, which represent cost of plant, prices paid 
for work done, and contractors’ profits were taken. To these 
prices certain percentages were added for the difference in 
location, climate, &c. In obtaining the estimates for the 
cost of locks, the prices actually paid for building the 
Government locks at Sault Ste. Marie were taken, and 33 per 
cent. was added for the difference of location. After giving 
due weight to all the elements of this important question, 
and with an earnest desire to reach logical conclusions based 
upon substantial facts, the Commission believes that a canal 
can be built across the isthmus on this route for not exceed- 
ing £23,622,758. ; 

“Colonel Hains concurs generally with the views of the 
other members of the Commission, but his estimate of the 
cost is £26,963,660.” 








CATALOGUES. 


Curtis and Co. Manufacturing Company, St. Louis, U.S.A. Air 
Compressors, Air Hoists, and Air Appliances. 

Samuel Platt, King’s-hill, Wednesbury, 1899, Catalogue of 
Shafting, Shaft Fittings, Pulleys, Gearing, &c.—-We note a novel 
form of rope driving in which square leather driving ropes are 
utilised, frictional contact being made between two sides of the 
rectangular section. , . 

The Standard Steel Works, Harrison-building, Philadelphia.— 
This handsome album illustrates the works at Burnham, Mifiin 
County, in Pennsylvania, where the manufacture of locomotive 
tires has been carried on since 1871. The works have an annual 
capacity of 20,000 locomotive tires and 15,000 wheels. The book 
is rendered particularly ptable by the iticlusion of the analyses 
and pb seal teats of tire steel carried out in England, America 








Japan, Russia, and Finland. 
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AMERICAN LOCOMOTIVE 


FOR MIDLAND RAILWAY 


( For description see page 654) 























THE GOVERNMENT TELEPHONE BILL. 





Ox Wednesday last the Government Telephone Bill was 
referred to the Grand Committee on Trade. Mr. Hanbury 
explained that the National Telephone Company had under- 
taken to confine itself to districts which it already worked, 
and in which it had telephone exchanges. At the same time 
its licence would continue after 1911. Mr. Hanbury further 
said that all the suggestions of the Government would be 
embodied in the Bill, which would be presented to the Grand 
Committee should it be sent before this body. Apparently 
there is a radical and a most welcome change about to be 
carried out. Mr. Balfour, in his remarks, said that if it had 
been in order he thought he could have proved that the Bill, 
should it be passed, would afford ample rvom for the com- 
petition of private companies, and that it would do away 
with that monopoly which he does not think is on the whole 
beneficial to the country. Now these words would appear to 
put a very different complexion on the Bill, or, at all events, 
on the effect of the Bill, as we had imagined it would work. 
Outside companies are to be allowed to compete, the National 
Telephone Company is to have its wings clipped, for it 
amounts to this even though its licence is to be prolonged 
after 1911, and everything would seem to point to the fact 
that the Government has no immediate intention of buying 
up the telephones. 








AWARDS AT THE AUTOMOBILE CLUB SHOW, 
RICHMOND, 1899. 

Division I, comprised those cars that took part in the trials, 
pe Division I]. the cars and component parts at the exhibition 
only, 

Diviston I. 

(old medals.—Daimler Motor Company, Limited (3), for Uritch- 
ley light car, Siamese pbaeton, and Rougemont wagonette. Steam 
Wagon and Carriage Company, for steam lorry. Motor Uarriage 
upply Company (2), for 10-horse power lorry and 6-horse power 
orry. 

Special,—Delahaye Motor Car Company, for four-seat phaeton. 
F, W. Lanchester, for three-seat car. 

Silver medals,—Motor Carriage Supply Company, for convertible 
wagonette, . Hewetson’s Limited (2), for Benz dogcart and Benz 
“Tdeal.” Automobile Association (2), for Mors four-seat car and 
Burriere tricycle. Daimler Motor Company, for post-office van. 


Division If, 


(old medal.—Liquid Fuel Engineering Company, for steam 
wagonette and omnibus. 


Silver cup.—Hon. C, 8. Rolls, for best privately owned vehicle. | 


Silver medals, —Liquid Fuel Engineering Company, for excellence 
of component parts of steam vehicles (1) burner, (2) wheels and 


steering axles. Clarkson, Capel, and Co. (3), for their steam | 


vehicles, burner, and condenser. Mackenzie Carriage Company, 
for design and appearance of electrical carriages with Riker frames. 
Electric Motive Power Company, for electric motor carriages, 
controller, and steering gear. otor Carriage Supply a 
for electric ignition and ignition advance. Motor Carriage Supply 
Company, for component arrangement in Canstadt car. Sti 

and Co., for general appearance of Stirling-Daimler motor vehicles. 
A. F, Malliner, for excellence of carriage work for motor vehicles. 
Hewetsons, Limited, for their exhibit of Benz carriages, Auto- 


mobile Association, for appearance and for motor and gear con- | 


struction of Gobron Brillie car. Décauville Ainé, for two-seated 
Voiturelle, Motor Manufacturing Company, for exhibit of motor 
cycles on the De Dion —- 
roller bearings, Carless, Capel, and Co. 

Bronze medals,—Marshall and Co., for improvements in Benz 
motor carriages. Des Vignes, Cloud, and Co., for excellence of 
design and workmanship in small steam boilers. Daimler Motor 
Company, for Price’s tire brake. | Rubery and Co., for motor car 
frames, Roots and Venables, for component parts. Automobile 
Association (2), for combined petrol and lubricating tank and 
pump, and for Kuhlstein Vollmer tractor. Ariel Cycle Company, 
for motor tricycles, 

Diplomas.—Lyon and Whitmore, for ignition tubes. Southern 

otor Car Company (2), for improvements in Benz motor carriages, 
and carburetter arrangement in Papillon tricycle. John Morgan 
and Sons, for uniform, Hart and Co., for weighbridge erected 
and placed at the disposal of the club, W. and T. Avery, 
Vinsited, for weighbridge erected and placed at the disposal of the 


lings | 


Mossbery Roller Bearings, for | 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





LOCOMOTIVE BUILDING IN GREAT BRITAIN. 


Sir,—I venture to think your leader of 7th April on ‘‘ Locomo- 
tive Engine-building in Great Britain” does not put the case of the 
British locomotive intended for service in the Colonies and else- 
where out of Great Britain, nor that of its builders, in a fair light, 
and therefore hope you will allow me the opportunity of showing 
how the strictures in your article may be satisfactorily refuted. 

Turning to your leader, I find an ‘‘ English Engineer ” is thus re- 
ported :—‘‘I have worked both English and American engines ; in one 
way the English engine is far the better machine, it does not wear out 
so quickly as the American engine, but I have almost always had to 
make alterations, such as giving more play in axle-boxes. It re- 
quires more careful handling than the American engine. The 
lubricating arrangements, details of axle-boxes, and so on, are too 
complicated. But the worst thing about it is, that it racks the 
the road as compared with the American engine. The last wears 
out sooner than the English locomotive, but it costs less money, 
and it is really a matter of no importance whether an engine lasts 
five or ten years.” Taking the foregoing in detail, we have (1) the 
admission that the English engine does not wear out so quickly as 
the American engine, which strikes me as being much the same as 
saying that English locomotive practice is better than American. 

(2) Comes a rather contradictory statement: ‘‘ But I have almost 
always had to make alterations, such as giving more play in the 
axle-boxes,” To estimate this complaint at its proper worth it is 
only necessary to remember that a misfit is not an inherent defect, 
and also that when a locomotive arrives at its destination it is taken 
out of the packing cases and put together under the supervision of 
the locomotive superintendent of the line, whose duty it is to see 
that all the gear is suitably fitted before the engine is put into 
traffic, so that even if, for the sake of ment, we allow that our 
locomotive was sent from its builders with too tightly fitted axle- 
boxes, that does not enable the English engineer under whose 
charge it is working to catalogue ‘‘ too tightly fitting axle-boxes,” 
as a defect in English locomotive practice, without stultifying him- 
self. Further than that, in the case of a railway owning English 
and American locomotives, after the first repair both classes of 
engines are running with axle-boxes fitted under the same super- 
vision, and presumably equally tightly fitted or the reverse ; and 
lastly, if we suppose that an Kaglish engineer has received a batch 
of engines whose axle-boxes have been a tighter fit than he liked, 
all he has to do when the next order is placed is tosay exactly what 
play he desires, and without doubt his wish would be complied with. 

(3) “ We are told that an English engine requires more careful 
handling than an American engine.” To this, I reply that where 
I am residing now there are a considerable number of English and 
American engines working one with the other under the same 
management, the whole lot being handled about as badly as engines 
| can be, but there are no more failures with the English than with 
| the American, but rather the other way about. 

(4) ‘*Itis stated that the lubricating arrangements, details of 
axle-boxes, and so on, are too complicated.” I have just returned 
from looking at the lubricating arrangements of one of the lately 
—— American engines, and find it as follows :—Connecting 
and coupling rods, crosshead slides, small end pin in crosshead, 
| and motion, are lubricated in identically the same manner as the 
| corresponding parts of an English engine. Coupled wheel axle- 
| boxes appear to require to have the lubricant poured into a recess 
| on top cf box. Most of our English engines are fitted with lubri- 
| cating boxes conveniently attached to boiler or frame, and connected 
| with their respective axle-boxes by copper pipes, which in my 
| opinion is a decidedly better arrangement than that of having oil 
| boxes and syphons in body of axle-box, because trimmings and 
lubrication can be conveniently attended to from side platforms 
while the engine is running if necessary. Both classes of engines 
have sight-feed lubricators on the footplates, connected with the 
steain passages leading to the cylinders, but the American engine 
has a lubricator on the steam chest cover, which is wanting in those 
English engines purchased since the introduction of sight-feed 
lubricators, Then as to axle-boxes, the coupled wheel axle-boxes 
of the American engines here are of cast iron, with gun-metal steps 
cast in them, whereas most of the English engines I have had to 
do with abroad have had cast iron or wrought iron boxes—the 
latter casehardened on the wearing surfaces—fitted with gun-metal 
steps, generally recessed for white metal and in a fewer number 
of cases with gun-metal axle-boxes—without loose steps—recessed 
| for white metal, and these last are the type I have adopted in 
| engines designed by myself and built abroad under my direction. 

The only other pieces belonging to the axle-box are the keep 
underneath axle, and pins holding it in place, and these are 








common to both English and American engines, and therefore I 
fail to see where the complications come in; in other words, I 
think that I have shown that the fourth complaint of an “‘ English 
Engineer ” has practically fo justification. ¢ 

(5) “ But the worst thing about‘ -the English engine—is that 
it racks the road as compared witi «American engine.” Thisis 
undoubtedly the most foolish and m..t misleading of an ‘‘ English 
Engineer’s ” statements, because it implies that there is some in- 
herent defect in English locomotive practice which is absent in that 
of American. If a locomotive does abnormal mischief to a road, 
such as J understand is meant by the word racking, there cannot 
possibly be any difficulty in locating the cause and definitely stat- 
ing it. If this cannot be done, depend upon it the racking only 
exists in the brains of those who ought to know better, but if the 
fault is discovered, go for those responsible for the selection of an 
unsuitable class of English engine for the work in hand, instead of 
blaming the British locomotive as a type. 

Suppose a man were to complain taat a Pennsylvania Railway 
eight-wheel coupled engine, with an axle load of upwards of 
twenty English tons, racked a road more than a Cape Government 
Railway eight-wheel coupled engine—English—with an axle load 
of nine tons, Would it & fair to condemn American locomotive 
practice in consequence’ In this country there are a considerab'e 
number of American locomotives, presumably of the best the 
United States have to offer for the work here, working side by side 
with English locomotives, on lines varying from level to 1 in 40 
gradients of several consecutive miles in length, and from straight 
to reverse curves of twenty chains radius on a1 in 40 grade, and 
for hauling capacity, durability, easy running, and economy, the 
English engine is held in at least as high esteem—I believe I might 
truthfully say in higher esteem than its American rival, How 
comes it, then, that the American engine fails to exhibit its strong 
— in this country just as it is said to do elsewhere! I do not 

esitate to say that if racking the road was a characteristic of the 
English type of engine, the conditions of service here are such as 
would bring it into prominence, in which case it is absurd to sup- 
pose such an evil feature would fail to prejudice the reputation 
of the English engine in the most disastrous manner ; and the 
fact that it has not been so prejudiced amongst a people abso- 
lutely devoid of any sentimental preference for one type rather 
than the other, is the best proof I can place before those who are 
not locomotive designers of the worthlessness of an ‘‘ English 
Eagineer’s” statement, that an English engine racks a road more 
than an American. Those whose business it is to design loco- 
motives will require no ist: in detecting the ridiculous but, 
unfortunately, mischievous nonsense contained in the statement of 
which I complain. : 

The last statement, to the effect that it is of no consequence 
whether an engine lasts five or ten years, I am bound to admit ! 
do not understand. A locomotive does not wear out in ten years, 
and still less in five, so that taken literally the remark cannot be 
dealt with. Now, sir, 1 have been engaged in locomotive work in 
foreign countries between twenty-eight and twenty-nine years, 
during which time I have had locomotives under my charge from, 
I believe, every private locomotive factory at present existing in 
Great Britain, and, so far as general design and detail arrangement 
are concerned, have always found the engines in the. highest 
degree satisfactory for their purpose. 1! must emphatically dis 
agree with you when you say that English and Scotch builders 
have, in the past, erred by sending out to foreign countries loco- 
motives too good and too perfect for the work to be done. On the 
face of it, the thing is impossible. A Great Northern Railway 
express locomotive, with 8ft. drivers, may be a most unsuitable 
engine for a foreign line; but that is a very different thing to 
saying that the workmanship and general finish of the engines 
sent out should be in any way inferior to the best home engines. 
The better the workmanship put into an engine the better the con- 
dition in which it can be maintained ; and the better the mainten- 
ance the better and more economical is the work which can be got 
out of it ; and if such an engine falls under the charge of the right 
sort of man, it will be as much in place abroad asits fellow steaming 
outof a Londonterminus. But shouldit have falleninto wrong hands, 
it would not have been improved had it been built in the cheapest 
and roughest fashion, for the inferior engine would probably be 
less efficient under neglect than the high-class one ; and therefore 
the right policy is, stick to the good engine and turn out the bad 
man, should the latter be found in evidence. 

Neither can I agree with your statement that “ British makers 
have not been nearly so willing as they ought to have been to pro- 
duce that type of engine which finds favour in partly-developed 
countries.” I believe it would be much nearer the truth to say 
British builders have frequently been too willing to produce types 
of locomotives for service in foreign countries against their better 
judgment, and until they have the same free hand in design 
accorded them as is allowed to their American competitors I do not 
see what chance they are likely to have of doing otherwise. In 
conclusion, I would say: The American engine was not introduced 
into this country because of any dissatisfaction with the English 
engine, nor having been introduced has it in any way disparaged 
its rival and so kept the field on its merits, On the contrary, those 
who complained that they had no proofs of the excellence of the 
English engine beyond the statements of individuals who might be 

rejudiced or badly informed can now be silenced by reference to 
inconvenient stastistics and occurrences, and I have good reason to 
believe tkat the influences I observe at work here in the selection 
of locomotives probably exist in other countries when at one time 
the English locomotive builder had practically a monopoly, Many 
of your readers will recollect the attempted disparagement of the 
locomotives owned by the Great Southern Railway of Buenos Ayres 
a few years ago by means of a report drawn up by certain Argen- 
tine Government engineers!—I forget whether provincial or 
national—I wonder if they—your readers—ever asked themselves 
why these Argentines displayed such zea: over a matter which, to 
outward appearances could not possibly affect them in any way. 

And again a few years previous to that there was a bitter and, 
what struck me as a discreditable, correspondence to those con- 
cerned over American locomotives for the New South Wales 
Government Railways, and these are some of the little signs of 
what is going on behind the scenes which should not be overlooked 
by those who have mainly to form their judgment upon what 
others tell them. ANOTHER ENGLISH ENGINEER. 

Japan, April. 








A PROBLEM IN THE THEORY OF BEAMS. 
Sir,—If no one else has answered ‘“‘Searchlight’s” query, you 
10 TONS 


might perhaps insert the follow- 
ing explanation :— 

The line across the top sur- 
face of the beam, on which the 
load is supposed te be concen- 
trated, is the top edge of a 
vertical slip, which, though in- 
definitely thin, has two vertical 
faces. The shear on one of 
these faces is four tons, and on 
the other six tons, The shear 
in the slip itself, between the 
two faces, becomes interesting 
when the load is not concen- 
trated on a line, but need not 
be discussed in this particular 
case. The sketch, if you care 
to print it, may make the matter 
clearer. 

















6 TONS 4+TONS 


H. A, GaRRatTr, 
y, a 
The Northern Polytechnic Institute, Holloway, June 26th. 
(For continuation of Letters see page 656.) 
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RAILWAY MATTERS. 


Aut the tramways in Munich are being adapted to 
electric traction, and it is proposed to have a uniform charge of 


10 pf. (1}d.). 

A New station is to be opened at Burnham Beeches 
by the Great Western Railway Compeny to-morrow, At present 
the nearest stations are Slough and Taplow. 


Tux Board of Trade have confirmed an Order authoris- 
‘9 the construction of a light railway between Axminster, in the 


county of Devon, and Lyme Regis, in Dorsetshire. 


Tux locomotive and railway carriage manufacturers, 
not only in Bavaria, but in all Germany, are so overwhelmed with 
urgent orders for a long time to come that the Bavarian State 
Railways have the greatest difficulty in obtaining the rolling stock 
they require, and last year an order for 500 goods wagons was 
placed with a Belgian firm, 


A prosect is on foot for constructing a new light 
railway from Andoversford, near Cheltenham, passing through 
Burford to Witney, Oxon, A syndicate has been formed for the 
construction of the line, and an application will be made imme- 
diately to the Light Railway Commissioners in regard to the pro- 
‘act, Lord Sherbourne, Mr. R. H, Hurst, and Mr. M. E. Khys 
jingfield, three of the directors, own nearly half of the land 
along the proposed route, and they have agreed to take the 
purchase money for the land required in shares of the company. 


On Monday, July 3rd, the Great Northern Railway 
Company will open their new goods station at South Accommoda- 
tion Bridge, Hunslet. ‘This station is conveniently situated for 
dealing with goods, grain, mineral, and live stock traffic for Huns- 
let and that portion of Leeds east of Call-lane, Vicar-lane, and 
North-street. Ample facilities will be given for the prompt unload- 
ing of market produce under cover. The station and sidings 
cover an extensive area, and are fitted with modern appliances for 
dealing with all descriptions of goods ; the warehouse accommoda- 
tion is considerable. 


Tux report of the Great Indian Veninsula Railway for 
the half-year ended December last states that the number of 
miles of railway worked throughout the half-year was 1419}, with 
the following results :—Gross receipts, £1,570,507 ; working ex- 
penditure, £902,806 ; leaving a net profit of £467,701. Compared 
with the corresponding half-year of 1897, there is an increase of 
£203,928 in the receipts, with an increase in expenditure of £26,875. 
The ratio of expenditure to receipts is 65°87 per cent. against 75°09 

rcent. The number of train miles run was 4,293,859, being less 
by 120,635 miles than in 1897. 

Ar a meeting of the Bombay, Baroda, and Central 
India Railway Company held last week, the Chairman alluded to 
the circumstance that the company’s agreements with the Secre- 
tary of State will come to an end in June next year, While, 
however, those ments have thus worked to the advantage of 
the company, their value to the State, he said, has also been con- 
siderable, as they have secured both the harmonious action result- 
ing from unity of management and the steady and progressive 
development of the traffic of the large section of India traversed 
and served by the State-line portion of oursystem. The State has, 
moreover, derived a large pecuniary benefit. He hoped, there- 
fore, that the Government will see the wisdom of preserving the 
continuity of management which has been so successful. They 
had to keep in view, however, the fact that in 1905 the Secretary 
of State can, under the contracts of 1855 and 1859, take over this 
company’s own railway. But indirect benefits from the connec- 
tion of the two systems will still continue if the management re- 
mains as at present, 


A NEw system of compounding the cylinders of loco- 
motives has deen devised and put into successful practical opera- 
tion by Mr. John Player, superintendent of motive power of the 
Atchison, Topeka, and Santa Fé Railroad. The cylinders are in 
two sets combined with half saddles, and attached to a long smoke- 
box ring, with sufficient space between them to admit of taking out 
the rear or low-pressure piston without removing the high-pressure 
cylinder, the piston-rods being spliced for this purpose. Piston 
valves are used, and an interesting feature of their construction is 
the absence of packing rings. The arrangement of the valve-rods, 
whereby the cut-off on the high-pressure cylinder may be changed 
by a simple adjustment without interfering with that of the low- 
pressure cylinder, is novel, The valve stem for the low-pressure 
= is hollow, and that of the high-pressure cylinder passes 

rough it. The valve-rods have separate attachments to the 
upper rocker arm, and by changing the point of connection of that 
for the high-pressure valve its travel is altered, and the cut-off 
may be made suitable for the special conditions under which the 
engine is to work, This arrangement of tandem cylinders avoids 
the extremely large steam clearances of some former designs of 
tandem compounds, 


Tue construction of the Haifa-Damascus Bailway, 
according to a consular report, has during the last few months been 
carried on with vigour. ‘I'he 8 kiloms, of the line which were laid 
down some five years ago are now ready for traffic. Beyond them 
the earthwork is practically finished as far as the 22nd kilom. from 
Haifa, A big cutting at the 30th kilom. is in hand, and 10,000 
cubic metres have been taken out of it ; 5 kiloms. of earthwork, 
from the 47th to the 52nd kilom., are reported almost finished. 
At Beisan, about 65 kiloms., where the first serious engineering 
difficulty, the descent into the Jordan valley, is encountered, 
surveying work is being done. There is a question, which has not 
yet been entirely settled, as to the route to be taken through or 
near the property of his Imperial Majesty the Sultan at Beisan, 
but it is hoped that the line will be ready for traffic as far as the 
Jordan by next winter. The Thames Ironworks are carrying out 
the work, As soon as the railway is finished to Damascus, the 
Syria Ottoman Railway intends to construct, in accordance with 

e original concession, a harbour at Haifa, for which there are 
great natural facilities, Its probable cost is said to be about 
£500,000, The harbour, as has been pointed out, may make 
Haifa the most important commercial port of Turkey south of 
Smyrna, to the great advantage of the joint harbour and railway 
enterprise, 


On July 1st some important changes will take place in 
the express service on the Orleans Railway, when some very fast 
trains will run between Paris and Bordeaux. At present the time 
occupied by the rapide in doing the distance between the two 
towns is about eight hours ; but this is to be reduced to7h. 5m, 
one way and 6h. 59m. the other, while the Sud-Express will be 
timed to do the journey in 6h, 42m. As the distance is 578 kilos. 
—353°5 miles—this represents, including stoppages at Orleans, 
Tours, Poitiers, and Angouléme, a commercial speed of 86‘5kilos. 
an hour—53°8 miles—which will be the highest speed yet attained 
on the Continent for such along journey. Excluding the stoppages 
at the towns named, the actual running will be at the rate of 
95 kilos.—59°6 miles. The second and third-class passengers will 
also benefit from the improved service. They will have three 
expresses daily between Paris and Bordeaux one way, and two the 
other, and the time will be reduced from 9h, 38m, and 9h, 59m. 
to 8h. 30m, and 8h, 45m. On the line from Paris to Nantes and 
Le Croisic a new Soo will be 7 on, which will do the distance 
between Paris and Nantes in 5h. 23m. instead of 7h. 20m., and 
between Paris and Le Croisic the time will be 74 hours instead of 
10h, 45m, The express trains for first, second, and third-class 
passengers will also be considerably improved, and will reduce the 
time for Nantes to 6h. 41m., and for Le Croisic to9h. 42m. On 
these trains first and second-class passengers will be able to travel 
in corridor cars, without any extra charge. 





NOTES AND MEMORANDA. 


An American electrician, Mr. W. J. Clarke, has 
suggested a means of detecting the presence of a ship or an ice- 
berg by wireless telegraphy. The apparatus which he proposes is 
so arranged that when two ships approach each other a large 
vibrating gong will ring in each, and the transmitter is so 
arranged that the signal would be operated at a distance of from 
one to ten miles, 


Accorp1NG to the report for the month of April on the 
condition of the metropolitan water supply by the water examiner 
appointed under the Metropolis Water Act, 1871, the avorage 
daily supply delivered from the Thames during the month was 
107,397,886 gallons ; from the Lea, 50,622,131 gallons ; from springs 
and wells, 35,917,481 gallons ; from ponds at Hampstead and 
Highgate, 131,772 gallons. The daily. total was, therefore, 
194,069,270 gallons for a population estimated at 5,920,432, repre- 
senting a daily consumption per head of 32°78 gallons for all pur- 
poses, The relative proportions of the — from the above 
various sources were as follows :—From the Thames, 55°34 per cent. ; 
from the Lea, 26°08 per cent.; from springs and wells, 18°51 per 
cent.; from ponds, 0:07 per cent. 


Tue commercial production of liquid air on a large scale 
has become an accomplished fact in New York. The General Liquid 
Air and Refrigerating Co. has been for several months erecting a 
plant, which is now Lmaraneer 4 complete. The apparatus is upon a 
scale suitable to be operated by a steam engine of 200-horse power. 
The liquefying apparatus is the invention of Messrs, Ostergren and 
Burger, the engineers of the company. The first experimental 
run was made on May 25th, and resulted in complete success, 
The liquid air is said to have poured from the discharge pipe at a 
rate which indicated the easy production of one gallon a minute 
at full load. This quantity is the amount which the inventors had 
predicted in advance as the output of the machine. During the 
experimental run the average pressure maintained in the com- 
pressor was 800 Ib., while at full load the pressure to be carried is 
2000 Ib. 


Tue Demenge process of hardening steel ingots, which 
is in use at one of the principal steel works of France, consists in 
directly carburising one of the faces of the ingot, at the time of 
casting, by lining one of the vertical sides of the mould with 
carburising substances, The carburising action is prevented from 
penetrating too deeply into the inside of the ingot by casting the 
vertical side opposite to the carburising side. The case-hardened 
surface is rather rough ; but all irregularity disappears in forging, 
which may be effected without special precaution, and at a com- 
paratively low temperature, by the press. Ingots of half to three 
tons have been cast in this manner ; and a three-ton ingot, 16in. 
thick, reduced by forging and rolling to one-fourth that thickness, 
was found to contain from 1°78 to 1‘5 per cent. of carbon between 
its hard surface and a depth of ,’,in.; from 0 60 to 0°40 per cent. 
between lin. and 2in, from the surface, and from 0°35 to 0°15 per 
cent. between 3 sin. and 4in, 


A COMMENCEMENT was made last year towards utilising 
the considerable water power of the Nice district for electrical 
purposes. A company was formed which at once took in hand the 
Var, at the point called ‘‘La Mesela,” where it is confined in a 
narrow gorge. A tunnel was pierced through the solid rock of 
some 600 metres in length into the Vallon de Fenouillet, where a 
large reservoir has been formed, and whence the considerable fall 
thus obtained is about to be utilised by the Electric Tramways 
Company, which is literally taking possession of the whole littoral, 
to the great disgust of this aristocratic neighbourhood, and more 
especially of Cannes, where but one road exists to join the east and 
west portions of the place, and that a narrow one at the best. 
Protests, says a consular report, are rife, but have proved 
useless so far, as far as Cannes is concerned, and at Nice a 
great effort is being made to save the beautiful boulevards, 
shaded by fine trees, and bordered by handsome houses, from this 
invasion, 


A paPER by Mr. G. C. Lamb was read before the 
members of the Physical Society, on June 9th, on ‘“‘The Distribu- 
tion of Magnetic Induction ina long Iron Bar.” A rod of Lowmoor 
iron, whose length was 250 times its diameter, was taken, and a 
B-H curve plotted by ballistic measurements made with a search 
coil at the centre of the bar. The,search coil was then moved 
along the bar, and the distribution of induction was determined 
for a forces varying from H = *74to H = 35'0. Upto 
fields of 3°35 the induction leaks out more and more quickly as H 
increases, but above this value the induction tends to keep in more 
and more. From the curves obtained the mean induction was 
deduced, as well as the distance of the resultant pole from the 
middle of the bar, It is shown that this distance first decreases 
and then increases with the rise in field strength. According to 
the ellipsoidal theory it should be constant. The bar was then 
made into a ring, and the B~H curves again determined. From 
these curves, together with known relations between B, H, 
and mw, curves showing the variation of u along the bar were con- 
structed. 





A piant for the manufacture of calcium carbide 
employed at Meran, in Austria, is driven by water power. The 
turbines drive five three-phase alternators of 1200-horse power. 
According to some figures given by M. Carl Hering in / £clairage 
Electrique, theoretically it requires 1900 lb. of lime and 12301b. of 
carbon to produce a ton of the carbide; in practite, however, 
2050 lb. and 1420 lb. respectively are required. The cost of a ton 
of lime at this factory is about 16s., and of the carbon about 32s. 
One electrode wi!l be sufficient for ten tons of the carbide, and it 
costs £6 12s., or about 13s. per ton. The electrical energy per ton 
of the carbide is 6400-horse power hours, which at £2 per electrical 
horse-power year is equal to a little over £1 16s, per ton, The 
accessory machinery, the loss in the lines, &c., corresponds to about 
200-horse power, or about 4s, per ton, the production being about 
6°5 tons per day. Labour, at 3s. to 33. 4d. per day, amounts to 
about 15s, per ton. Amortisation amounts to about £1 per ton, 
and the general expenses to about £1 per ton ; the maintenance of 
the plant is given at 6s, per ton. The total cost at the factory is 
£7 53, per ton. 


In a recent lecture in New York, Mr. Tripler, who has 
been successful in the production of liquid air on a large scale, 
exhibited fragments of two pieces of pipe, which showed in a very 
striking degree the powerful explosive properties of cotton satu- 
rated with liquid air, His assistant Sed placed a small portion of 
cotton, thus saturated, in a short length of 2in. gas pipe, and to 
prevent the flying fragments from doing any damage, had enclosed 
the 2in. within a6in. pipe. The liquid-air cotton was exploded and 
the 2in. pipe—which was not tamped in any way—was torn into 
small fragments which cut their way throngh the outer pipe, 
giving it a sieve-like appearance. The high explosive qualities 
here indicated have been proved by actual test in a European coal 
mine to be comparable in their effect to those of dynamite ; but, 
says the Scientific American, it is not likely that the new explosive 
will have any commercial value, because its extreme volatility 
renders it imperative that the liquid air shall be used soon after it 
has been manufactured, and immediately after the charge has 
been tamped in the hole. Unlike dynamite, it cannot be stored 
for an indefinite period and used at leisure ; for with the present 
methods of transit in felt-covered cans, a three-gallon can will be 
completely evaporated in ten hours’ time. Even if it were 
distributed in double-walled holders, with a vacuum space, as 
in the Dewar r tacles, the plete evaporation would 
only be a question of two or three days—an insuperable ob- 
jection to its use in a large variety of operations where blasting 
is a necessity, 





MISCELLANEA. 


OvER-PRODUCTION and depression in the cycle trade has 
had the effect of paee roreg J stopping the manufacture of steel 
— for bearings, of which the chief seat was in Schweinfurt, in 

avaria. 


Ar the Cheshire Quarter Sessions on Wednesday Henry 
Cleaver, described as a consulting engineer, of Southampton, was 
sentenced to twelve months’ hard labour for obtaining money under 
false pretences by advertisement in several of the leading engi- 
neering papers. 


Sritt another important bridge is to be built abroad 
by an American firm. The Pennsylvania Steel Company is manu- 
facturing a viaduct 2260ft. long and 320ft. high for a Burmah 
railway. The towers are constructed for double track, but the 
superstructure is for single track only. 


Tue first of the two boats building at the Stettin Vul- 
can Yard for the Norddeutscher Lloyd was launched last Saturday, 
and named the Kinig Albert. She has twin screws, her gross 
measurement is about 10,000 tons, and she is fitted to carry 300 
first cabin, 100 second cabin, and 2000 steerage passengers. 


THE municipality of Munich have just erected, at a cost 
of £80,000, a large cold storage dept in connection with the town 
slaughter-house. It is fitted up with overy modern device for the 

reservation of fresh meat as well as of eggs, vegetables, and game, 
fike similar dep6ts at Cologne and Hamburg. The building is lit 
by electricity, and contains an apparatus capable of producing a 
ton of artificial) ice per hour. The rooms are cooled by the 
ammoniacal process; the two large compressors are driven by 
electric motors of about 130-horse power each, 


Wiru the increased facilities now given by the Russian 
Government to stimulate the sale of agricultural machines and 
implements there are good prospects for trade, says the British 
Consul at Odessa, The competition of Germany and America is, 
however, being keenly felt by British manufacturers, whose 
activity is almost exclusively limited to the supply of portable 
engines and thrashers of a complicated system. America still 
retains the monopoly of the trade in binders, reapers, mowers, 
and horse rakes, and the American self-reaper is fast superseding 
the manual reaper manufactured in Russia. 


Tue Highflyer, cruiser, has completed her second 
thirty-hours’ trial. Her sister ship, the Hermes, under similar 
conditions, attained a speed of 18°8 knots and a coal consumption 
of 1°67lb. per horse-power per hour, which were regarded as 
highly satisfactory. These results have, however, been surpassed 
by the Highflyer. Her mean results were :—Steam, in boilers 
230 lb., at engines, 2231b.; vacuum, starboard 25°4in., port 26° lin. ; 
revolutions, starboard 169°7, port 168°1; indicated horse-power, 
starboard 3828, port 3816—total, 7644; air pressure, nil ; — 
19°4 knots; coal consumed per indicated horse-power per hour, 
1°49 Ib, 

IntuminatinG shells for lighting areas of ocean in 
life-saving work or to get the range of the vessels of an enemy 
have been devised by an American company. The shell used is a 
hollow cylinder made of steel tubing, and charged with calcium 
carbide, which, coming into contact with water, generates acety- 
lene gas. The end of the shell remains above water, and at this 
end are burners lighted by an electric device contained in the 
shell. It is claimed that the light produced is of 1000-candle 
power, and cannot be extinguished by water. The shell is to be 
shot from a gun to the distance of two miles, and floats with one- 
quarter of its length above water. 


Tue Bill of the Central Electric Supply Company has 
passed through Committee. This Bill seeks powers to construct a 
station on the Regent’s Canal, and to supply the St. James’ and 
Pall Mall and the Westminster E‘ectric Supply companies with 
electricity in bulk, as well as supply districts if necessary. The 
Committee passed the preamble of the Bill, with the following 
amendments :—The Electric Lighting Acts of 1882 and 1888 are to 
be added to the Bill, and there is on!y to be one line for the mains. 
The supply is restricted to the two companies above mentioned, 
and the new company is to be governed by the same conditions 
which are incorporated with all electrical provisional orders, 


THERE will be held in the city of Philadelphia, Pa., 
U.S.A., from September 14th to November 30th, 1899, a National 
Exhibition of the manufactures of the United States. The Exhibi- 
tion will be held by authority of the Congress of the United 
States, and will be under the auspices of the Philadelphia Com- 
mercial Museum. The Exhibition will be of a purely commercial 
character. It will be distinctive in that respect, and unique in 
being the first exhibition of manufactured products of the United 
States especially suited for export. Its special object is the exten- . 
sion of the foreign trade of the United States, In the main 
Exhibition building a total area of 200,000 square feet is available 
for exhibits, and so great is the demand for space that additional 
buildings for exhibits of agricultural machinery, implements, 
= and furniture, and for transportation exhibits are being 
erected, 


As a formal matter, the Secretary of State will before 
long be asked to confirm aseries of new bye-laws made by the 
London County Council to regulate the drainage systems of build- 
ings, and the Local Government Board, which wiil simultaneously 
be requested to confirm a repealing bye-law dealing with soil 
pipes and their connections, intends to arrange for the two sanc- 
tions to be given at the same time. It seems remarkable that 
after a lapse of over forty years since the passing of the Metropolis 
Management Act, 1855, the present should be selected as an 
opportune period in which to move in the direction of securing a 
uniform system of regulations throughout London ; but this is 

recisely what the London County Council has done after an 
investigation of the subject extending over several years. Under 
Section 202 of the Act in question, the Council, as the successor to 
the Board of Works, is empowered to make bye-laws for regulating 
‘*the dimensions, form, and mode of construction, and the keeping, 
cleansing, and repairing of the pipes, drains, and other means of 
communicating with sewers, and the taps and apparatus con- 
nected therewith.” 


Tue island of Elba exported 228,249 tons of iron ore 
last year. Great Britain took 110,000 tons, Germany 72,000, 
France 28,000, and Italy 17,000 tons. Piombino is said to be the 
best place for the manufacture of pig iron, and there are already 
several large works established. Mr. Vice-Consul Tofiette, in his 
annual report to the Foreign-office on the trade of the island, says 
that this little town is about to undergo a considerable develop- 
ment. It is still virgin soil, open to the first importer of British 
goods who may desire to take possession. It will become before 
long one of the principal industrial centres of the kingdom of 
Italy, and, finely situated as it is, surrounded by an extensive 
region reclaimed from the close-lying Maremma, now a flourishing 
agricultural district, and open to communication by sea and land, 
it might conveniently become the emporium of all the British pro- 
ducts which are in demand in the centre of Italy. There is a good 
natural harbour, and a new railway is being made to bring the 
iron mines of Massa Marittima in direct communication with the 
foundries and furnaces of Piombino, which will also serve for the 
transport of the agricultural products of a large region which has 
hitherto had no railway, and which would of itself give work to 
the new line. Another reason why Piombino would make a satis- 
factory emporium for the distribution of British goods, either 
locally, in Central Italy, or in the neighbouring islands, is the 





great economy that would be effected in the general expenses of 
unloading as compared with the larger ports of Italy. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible ‘or the opinions of our 
ieee correspondents.) 
(Continued from page 652) 


THE STANDARDISING OF LIGHT RAILWAYS. 


Sin,—The Engineering Conference of the Institute of Civil 
Engineers opened its proceedings in the railway section with an 
excellent little paper by Mr. A. C. Pain, M. Inst. C.E., entitled 
“What is a Light Railway, and what Circumstances should 
Govern the Gauge?” This paper, though short, fairly bristled 
with points open to controversy, but owing to the exigencies of 
time, and the nature of the Conference, it had to be read, discussed, 
and shelved in just forty-five minutes! Judging from the short 
discussion permitted, the answer to the first part of the title is that 
‘a light railway isa railway sanctioned by the Light Railway 
Commissioners ;” and to the second part apparently that circum- 
stances should not govern the gauge, but that the gauge should be 
uniform, the Institution of Civil ——— being the proper body 
to decide what this uniform gauge should be. 

If the Council of the Institution should take up this matter and 
recommend whatgauge could be adopted for light railways, it would 
be doing useful work, and would doubtless establish one or two 
standard gauges for light railways in the United Kingdom acting 
as feeders to the main lines, It does not seem over-rash to fore- 
cast its decision as a recommendation of the gauge of 4ft. S4in., 
with an alternative of, say, 3ft. for situations when circumstances 
compel the adoption of a gauge narrower than the normal. 

For foreign railways the Council could only point out the 
advantages of abolishing some of the numerous gauges now in 
vogue ; although it is rapidly becoming more and more rare for an 
engineer to have a free hand in ——. the gauge of a railway, 
this being so often already decided for him by the connection of 
the new line with existing systems or the possibility of such con- 
nection in the future. 

But although the discussion on this paper reached this satis- 
factory conclusion, Mr. Pain’s paper itself went to far greater 
depths than the discussion ever reached, for it spoke of the 
standardising of light railways in all their details, so that manu- 
facturers could keep them in stock, like so much ribbon, and sell 
them by the mile. 

Now, however desirable it may be to eliminate innumerable 
gauges, the standardising of a railway in all its details is a practi- 
cally impossible feat. Every railway presents a problem by itself. 
What suits one case does not suit another. 

Given a standard gauge, a railway may be designed perfect in 
every detail for laying across level country, carrying, let us say, a 
5-ton axle load. Probably the most economical way to work the 
line will be to employ engines with at least eight wheels coupled, 
which will be simple enough on a line requiring no steep gradients 
or sharp curves. This line may be eminently fitted for the country 
for which it is designed, and might be considered to be good enough 
to be adopted as a ‘‘ standard ” light railway. 

But imagine this same wre line constructed in a country 
which although not necessarily difficult, requires the use of a few 
300ft. curves. What becomes of the standard railway then? The 
eight wheeled-coupled engine will not go round the sharp curves 
with comfort, and probably a six-wheeled or four-wheeled coupled 
locomotive will work more satisfactorily. But to get the same 
amount of work out of the railway at the same cost, the axle load 
on the three or two axles must, of course, be proportionately greater 
than on the four axles. As an alternative, the eight-coupled 
wheels may be crowded together into a small wheel base, thereby 
producing much the same effect upon the substructure of the line 
as an increased axle load. The effect of either alternative is the 
same, the rolling load upon the line is increased, the rail must be 
heavier, the sleepers must be larger, and the bridges and viaducts 
must be stronger. There is no “‘ standard ” railway left. 

If the standard adopted be made heavier in order to meet the 
case of a line with sharp curves, then it must be too heavy, and 
therefore unnecessarily expensive for a flat country. Then again 
suppose a standard permanent way could be decided upon, what 
makers would stock it? The demand could only be fitful and un- 
steady, competition would cut down the prices, and a maker would 
run the risk of having his stock of rails and sleepers left upon his 
hands for long periods. 

With regard to bridge work, the Westminster engineers have 
lately been accused of preventing the bridge makers in this country 
from giving prompt delivery on account of the infinite variety of 
their designs, making it impossible for makers to keep a large stock 
of plates and sections. In my humble opinion, the makers have 
the remedy for this in their own hands. If they kept a good stock 
of plates and sections of a few good useful sizes, Westminster engi- 
neers would be only too glad to design their bridge work so as to 
include only the sections which they knew were easily obtainable. 
What is the case at the present moment? A bridge is designed 
carefully so as to include only such plates and sections as have been 
formerly supplied and which are common enough in the market. 
The contractor who carried out the former work without difficulty 
has his yard full and sends in a prohibitive tender, and the contract 
goes to another maker, who requests that many of the commonest 
sections should be replaced by others probably less common. 
These alterations and substitutions may seriously affect the design, 
and always cause delay. 

The standardising of bridges for use in the United Kingdom in 
such a manner as to induce bridge builders to keep a stock of them 
ready built seems to me beyond the wildest hopes. In this 
country, at any rate, the nature of the common smal! under and 
over bridges is usually determined by circumstances, with but 
little reference to the wishes of engineers or bridge builders, The 
span, the angle of skew, the headway, the number of tracks, and 
the materials at hand, are usually beyond control ; and what a 
numberof changescan berung upon the above variables! If a volume 
of standard bridge drawings were drawn up, it would have literally 
to contain hundreds of thousands of designs for the commonest 
road bridges met with on a British railway, and probably even 
then four times out of five an engineer on referring to it would 
fail to find a design suitable to the particular case in hand without 
more alteration than it would be worth. 

Something might be done with regard to standardising bridges 
for foreign work where the number and range of variants is not 
so great, and the Council of the Institution of Civil Engineers 
would be doing good work to give the matter their careful con- 
sideration, and all engineers would be glad to have something 
done to relieve them of the necessity of continually drawing 
out bridges only differing from one another in minor details ; 
but the consideration of the amount of work entailed in 
getting out drawings for all the bridges upon a single definite 
railway where such variants as gauge, number of tracks, axle 
load, and even skew are eliminated, seems to place the accomplish- 
ment of any practically good work beyond the bounds cf 
probability. 


Westminster, June 16th, 


FREDERIC SHELFORD, B.Sc. (Lond.), 
Assoc, M. Inst, C.E. 





HIGH PRESSURE CORNISH ENGINE. 


Srr,—I am afraid Mr. Henry Davey has misinterpreted my 
motive in writing you under the above heading. I had no wish to 
discredit the new pumping engine at the Basset Mines; on the 
contrary, I think the directors may congratulate themselves on 
this very fine addition to their pumping plant. 

My only object was to show that higher duties had been ob- 
tained, and were still being obtained by the old-fashioned Cornish 
engine. I am not responsible for the ‘‘ facts” which Mr. Davey 
is kind enough to consider “fiction.” I merely copied my figures 
from published reports, which are, presumably, quite as trust- 
worthy as those quoted by Mr. Davey. 


I do not maintain that there is no need for an improved form 
of pumping engine in Cornwall ; the only contention | made was, 
that under good working conditions the Cornish pumping engine 
was capable of performing a duty of 100,000,000, and if this is 
not being accomplished at the present moment in such mines as 
Doleoath and Carn Brea, the fault is not in the engine, The fact 
remains, and I cannot see how it can be questioned, that a dut; 
of 111,000,000 has been recently recorded to the 70in. Cornis' 
pumping engine at the Rio Tinto mines in Spain, and it remains 
to be seen if this can be beaten by the new Bassett engine. 

Mr, Davey says, ‘‘ Only from three to four expansions are ad- 
missible in the Cornish engine on ordinary actual work.” This is 
a mistake common to engineers who have not made a special study 
of the Cornish pumping engine. If the steam valve closes at one- 
third of the stroke they naturally infer that the engine is working 
with only three expansions, but in effect the steam is being ex- 
panded much more than this, owing to the fact that the piston 
moves more rapidly than the steam can follow, hence ‘“‘ wire- 
drawing ;” and although this is looked upon by marine engineers 
as a vice, it is a positive virtue in the Cornish engine. 

For example, in the diagrams from the 70in. engine at Wheal 
Prosper, referred to in my former letter, the steam valve closed at 
three-tenths of the stroke, yet the steam was in effect expanded 
about fifteen times. The engine was working under the following 
normal conditions :-— 

Boiler pressure 


alters 441b. per square inch 
Strokes per minute .. . 4 


Load per square inch, indicated 18°25 Ib. 
Load per square inch, effective 14°1 Ib. 
Horse-power, indicated .. .. .. .. 85°l 
Horse-power, effective gee 39. aes, ee 
Coal consumed per horse-power per hour :— 
Indicated ae! aw les) ea lek ees 


ae acne ic 
ee ee | 

It is, of course, obvious that the expansion curve is not adiabatic, 
and the steam is used less economicaliy in consequence. 

The theoretical pressure on the piston with 44 lb. of steam 
would be, by the well-known formu':x, 

p1+ hyp. log. R _ 691 + 2°705 _ 14.54, 
R 15 

Allowing an efficiency of 80 per cent., the mean pressure would be 
11°6 Ib. per square inch. In actual practice it was, of course, 
more than this, being 18°251b., so that a very high ratio of expan- 
sion is obtained without the great initial strains on the pump rods 
so much feared by Mr. Davey. This statement is borne out by the 
fact that the Cornish pumping engine is not only one of the most 
economical, but is also one of the most durable machines employed 
in mine drainage. In short, it is a formidable rival, and takes a 
lot of beating. JEBUS BICKLE, 

Plymouth, June 19th, 





PETROLEUM FUEL. 


Str,—Under the heading ‘‘ Miscellanea” in the current number 
of THE ENGINEER reference is made to the Surly oil-fuel trials 
at Portsmouth, and it is stated that it has now been demonstrated 
that unless special arrangements are made for consuming the 
smoke, the adoption of oil as a fuel is impracticable. 

The assumption is that because one system of burning oil fuel 
was not quite successful under a particular set of conditions, it 
must necessarily follow that oil is unsuitable for firing purposes 
under those or any other set of conditions where a fortunate 
system isin use. It is manifest that the writer of the paragraph 
referred to has not made himself fuily acquainted with the subject 
of liquid fuel and all that relates to the many ways of using it 
with at least comparative success. 

I have experimented for over a year with every kind of liquid 
fuel obtainable in England, and I have used every one of them 
without the least difficulty and with an utter absence of smoke. 

Your journal is not quite fair to the many inventors who are at 
present working out the problems in connection with liquid fuel 
when it makes what appears to many to be an unqualified con- 
demnation of liquid fuel. 

79, St. Domingo Vale, Liverpool, 

June 24th, 

[Mr. Kermode has evidently entirely misunderstood the para- 
graph to which he refers. We make no “‘ unqualified condemna- 
tion of liquid fuel.” The whole paragraph refers to the use of 
liquid fuel under certain prescribed conditions, which are so well 
known now that no reference was made to them. Under these 
conditions, after many trials, liquid fue] has not proved satisfac- 
tory.—Eb. THE E ] 


J. J, KERMODE. 





GAS TRACTION ON TRAMWAYS. 


Str,—I give below cost and particulars of daily working of an 
oil tramway motor made by my firm in 1892-3, which ran in the 
ordinary tramway service in London for some months, and was, 
I believe, the first oil or gas motor for tramway traction passed by 
the Board of Trade for public service. A promoting company, 
failing to obtain what they wanted from the public was the 
cause of its stoppage. 





American education to come up to the output expected, "Th, 
reasons men produce more in the States than here are man , 
notably, there is no strong union to preach restriction of out ue 
There is the competition of different nationalities in each worksho 4 
which produces a high average speed. P 

In piece workshops, such as Baldwin’s, the method of payment ; 
pure sub-contract ; a man receives what he earns, there is no a 
ae: There is an entire absence of the practice adopted in ma = 
English shops of reducing the piecework price as soon as the work, 
man earns a fixed percentage above his weekly wage. ‘This pra: : 
tice has strengthened the unions in their opposition to piecework 
beyond measure. 

The dollar is the one standard of comparison in the States and 
workmen produce their maximum, expecting to receive their has 
and from it to provide their pleasures and comforts. Hero there 
is a desire for ease and leisure—provided by statute—that may c 
good or bad, but which does not stimulate production, 

American workmen exhibit an educated independence and golf. 
reliance which I do not see here—there is less horse racing anq 
betting. England is old, America young. CE 





Sir, —Referring to part of your leader on “ English and Ameri. 
can Workmen,” in last weeks’ issue, I would like to add another 
observation confirmed by American, German, and English too} 
salesmen alike. That the shop managers in this country, as q 
rule, know comparatively little about machine work generally 
The choosing of ate and managers is more often a question of 
influence than fitness for the position. In the largest works the 
evil is propediousrey greater. There is no encouragement for 
the workman to excel, neither from the employer nor the unions 
This is a question worthy of the attention of the representatives of 
both employers and employés, 

The writer would suggest that a certain standard of fitness 
practical and technical, be demanded of foreman and managers, 
comparative to their positions, and be divided into four grades,— 
under-foremen, chief foremen, works manager, general manager ; 
a code and exams to be arranged on the lines of the Pharmaceutical 
Society. This would encourage the capable and prevent unfair 
favouritism, and possibly lead the young men to take a greater 
interest in their work, knowing that tv succeed they must be 
capable. If we are to fight foreign competition we ought to do so 
with the best brains we have, not second best, and we can only find 
them out by giving them a chance to be known, 


London, June 28th. ENGLISH, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE proposal to abolish discounts in the finished iron trade, par. 
ticularly the bar iron trade, has called forth a strong protest from 
the iron .merchants of Birmingham, who have issued a joint 
circular stating their objections, They state that the «question is 
one of such vital importance to merchants that the change would 
be nothing short ef vevalatiennty. In the distribution of the 
products of the mills and forges amongst their thousands of cus- 
tomers long credits cannot, they claim, be avoided. his system, 
they say, ‘cannot be altered, and net prices would be absolutely 
disastrous.” Further, it is by no means certain that if established 
net prices could be maintained when the reaction in trade comes, 
which ‘‘ is absolutely certain sooner or later to follow the present 
appreciation of prices.” The merchants protest most strenuously, 
both individually and collectively, against the suggested change, 
and ask ironmasters to vote against this. This circular has been 
followed by another announcement by the merchants’ association 
that the feeling amongst the merchant trade in every part of the 
country is unanimous in opposition. Communications have, it is 
stated, been received from London, Manchester, Liverpool, Leeds, 

Huddersfield, Hull, Bristol, and other towns, expressing approval 

of the Birmingham opposing movement, and in many cases pro- 

posing united action, ; 

The general position of merchants upon the matter is under- 
stood to be that they consider the important part they play 
as customers to the ironmasters entitles them to greater considera- 
tion than is now proposed, An enormous percentage of the iron and 
steel mantfactured in Great Britain, they claim, passes through 
their hands either for home consumption or export ; indeed, they 
assert that they are by far the largest customers the ironmasters 
have. Merchants, they claim, should have been consulted before so 
radici] an alteration was proposed. Merchants have to take 
heavy risks, even though they may use the utmost care in choos- 
ing their customers, and their only means of enforcing even 
an average amount of punctuality in payment of accounts lies in 
discounts. A single merchant sometimes numbers thousands of 
small customers engaged in the hardware industries, and whether 
the ironmasters allow it or not the system of discounts between 
merchant and consumer will have to be continued in order to 
retain control over dilatory payers. It is pointed out that while 
there is a larger class of consumers like the railway companies, 
ergineers, &c., who buy direct from the ironmasters, the class 
which can only be reached by the merchant is much larger. Many 
of these latter consumers can neither comply with the strict con- 
ditions of payment required by the ironmasters in direct trading, 
nor give out orders of at all sufficient magnitude to make it worth 


























With the gas motor, which my firm made on similar lines, the 
running cost was the same with gas at 2s, 9d. per thousand. 
J. E. WeyMan, 
Manchester, June 24th. 





SEWAGE ANALYSIS. 


Str,—In your issue of June 23rd Mr, Scudder refers to a letter 
to you dated June 12th as my letter. He should have cited it as 
the conjoint letter of my colleague, Mr. Cooper, and myself. He 
is also mistaken in representing that my views of Frankland’s 
water analysis have un — any material alteration since I gave 
evidence in Salford in 1895. In the recently-published book on 
‘*Sewage Analysis,” on page 60, there is the following statement : 
—‘‘Such a quantity of organic matter as 100 milligrammes in a 
litre—and more especially since there are no nitrates in sewage— 
would come well within the scope of elementary organic analysis ; 
and we see no insuperable objections to the application of the 
method of elementary organic analysis to sewage and many sewage 
effluents.” That passage expresses my present opinion, and would 
have been assented to by me in the =_ 1895. In so far there is 
agreement between Sir Edward Frankland and myself ; the points 
in which we differ are, I believe, pretty well understood by 
chemists, 

The Laboratory, New Malden, 
Surrey, June 26th, 


J, ALFRED WANKLYN, 





ENGLISH AND AMERICAN WORKMEN. 


Sir,—I see you ask in to-day’s issue why an Englishman produces 
more in America than in England. My observation and informa- 
tion gathered on the spot leads me to say he takes some years of 





iror ters’ while to keep changing the rolls. Thus, it is urged, 
the merchants relieve the ironmasters of much risk and detail of 
business which if done direct would become unprofitable, Some 
of the La hire irc ters are stated to be taking merchants 
into their confidence before coming to a decision, and consulting 





Before ’Change closed to-day circulars were announced from the 
marked-bar houses, advancing prices 10s, per ton. This is the 
third advance of equal amount since the revival began, making 
ate advance 30s. Marked bars now become £9, with 
£9 12s, 6d. as Earl Dudley’s quotation, Plates, hoops, and sheets 
partake in advance ; boiler plates become £10 to £11; hoops, 
£9 10s, to £11. 

The Unmarked Bar Association met to-day to consider discounts. 
Opposition to total abolition was raised by marked iron houses, 
headed by Sir Benjamin Hingley, chairman of trade. It was 
resolved to refer the question to a meeting of the whole trade 
next Thursday. It was next resolved to declare a further immediate 
advance in unmarked bars of 10s, per ton, making bars £8. ‘This 
is independent of the advance in marked iron. : 

The onward course of the market continues to be particularly 
marked in pig iron, sellers of this material seeming to have the 
market completely at their mercy. Whatever prices they like to 
ask apparently they can get, and there is now no American or out- 
side competition to check them. Naturally they are making the 
most of the situation, and are putting up prices week after week 
in a manner almost without precedent. An increase of 2s. 6d. to 
3s, per ton is quoted this week by vendors of Northampton, Derby- 
shire, and similar Midland forge pige, and Staffordshire and other 
brands are advanced in sympathy. So entirely have the Northamp- 
ton makers obtained command of the market, that they are actually 
demanding higher rates than Derbyshire sellers, a condition never 
before known. 

Northampton forge pigs were quoted this—Thursday—afternoon, 
in Birmingham, 60s, to 63s, per ton, and some sellers even quoted 
65s, nominal, Consumers of forge pigs who have old contracts 
running for Northampton metal, at 42s. 6d. at stations, find them- 
selves compelled, in order to secure deliveries, to worry them with 
new contracts at 60s, to 62s, 6d., or £1 per ton difference com- 
pared with a twelvemonth ago. Derbyshire pigs were to-day 60s. 
to ,62s., and Nottingham and Leicestershire sorts 56s. to 60s. 
Foundry qualities of Derbyshire pigs range from 603. to 803., 


Jo’r | Pas- | Cost per 
Date. Weath’r Time. Hours nies Miles. |s’ngrs Oil. mile. 
Fre | 
1893. am. p.m. | | a ' 
Feb. 13... rain /3.40 10.45 14°5) £0 109 | 9 *87/1C0 
» 14..| clear | ,, » | 14°6] £0 367 | 10) °96/100 
sO GT 5 10.40 14 50 349 | 10 “96/100 
rl es if ost ae 50 72 262 | 10 “96/100 
we ” ” » | 14 50 72° 407 | 10 “96/100 | their views. 
3, 18..| clear | ,, ee a & 2°55 | 849 | 10 “96/100 
» 19.. v'ryfinc|).20 10.20 13 50 72°55 | 1489 | 11 | 1°06/100 
a | = _ 47°10| 350 507°85 | 4182 | 70 |av. -96/100 
the aggreg 





according to mixture. 


JuNE 30, 1899 


THE ENGINEER 


657 











Prices of second and third-class iron are still advancing, and 
soom likely to. Unmarked bars are vigorous at £7 10s, to £7 15s., 
and some makers asserted to-day they were getting £8. Merchant 
bars are £7 15s, to £8 103., pF Bat to quality, Hoops are 
£7 15s. for ordinary, and best ditto £8 10s, Sheets are gradually 
improving, but their progress is very slow, owing to the extreme 
competition of the other districts. Iron of 20 w.g. is £7 10s. to 
£7 123, 6d.; 24 w.g., £7 15s. to £8; and 27 w.g., £8 103. Gal- 
vanised sheets remain at £12 10s, to £12 15s. at outports. 

Steel is in large demand for every description, and particularly 
for constructive, engineering, and railway wagon-building sections. 
Prices are going up continually, and billets and blooms are now 
quoted £5 103, to £5 15s.; Siemens ditto, £5 15s. to £6 ; plates, 
£8103, to £8 15s.; and mild steel bars, £7 15s. to £8 per ton. 
Compared with last quarter-day prices, Staffordshire Siemens steel 
plates are commanding 10s. per ton advance, and are now quoted 
£8 103. to £9 for boiler sorts, 

An important engineering transformation has just been effected 
in Birmingham. This is the formation into a public company, with 
the title of Bellisand Morcom, of the business of Messrs, G, E. 
Bellis and Co,, engineers, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The only change to report in the iron market 
here—and this is rather a continuation of the course that has been 
taken for some time past—is a further upward move in prices. 
The weight of actual business doing remains comparatively small, 
but this is due mainly to the limited quantities of iron that 
makers or manufacturers have at their disposal, and buyers, even 
for the restricted parcels they are able to place, or in most cases 
are just now willing to purchase, find increasing difficulty in 
covering their requirements, The Manchester Iron Exchange on 
Tuesday was fairly well attended, with a moderate inquiry for 
pig iron, but local and district brands mostly out of the market. 
For Lancashire brands there are practically no quotations, 
as makers are so heavily sold that they have ceased offering 
at all in the open market. Lincolnshire makers have 
further raised their minimum basis, but it remains consider- 
ably below the actual selling prices. Delivered Manchester the 
list basis is now 65s, 6d. net cash for No.3 foundry, but asa rule, 
for what small quantities they are prepared to sell makers are not 
disposed to book new business under 67s, 6d., although one or two 
second-hand parcels have been sold by merchants at 66s, 6d. to 
67s. For Derbyshire foundry prices can only be quoted nominally 
at from 68s, to 703. net, delivered Manchester. Lincolnshire forge, 
delivered Warrington, is now quoted 66s, 2d., with the official 
minimum 64s, 2d, net cash. On other brands of pig iron there 
has also been a further upward move, good foundry Middles- 
brough by rail Manchester being now quoted under 73s, 4d. to 
73s. 10d., with Scotch iron, delivered Manchester docks, 72s. to 
733, net cash, for Eglinton and Glengarnock, business having 
been done at both these figures. For American pig iron there 
are at present no quotations, 

An active inquiry is reported for finished iron at the recent 
advance, and some fairly large quantities have been booked for 
shipment in both bars and hoops. In fact, Lancashire makers are 
now satisfied that they have nothing to fear from continental com- 
petition, and there is every probability of a further upward move 
in prices. In the meantime makers are closing their books at the 
present list rate of £7 15s. for Lancashire bars, delivered here, and 
although there is no official advance, it would be difficult to place 
orders except at 2s. 6d. per ton above this figure. Sheets remain 
at about £8 12s. 6d. to £8 15s., and hoops £8 2s. 6d. for random 
to £8 7s. 6d. for special cut lengths, delivered Manchester district, 
and 2s, 6d. less for shipment. 

Nut and bolt makers, who followed the upward move in bars by 
a similar advance of 103. per ton, report an active business at full 
rates, 

In the steel trade, raw material continues to harden, No. 3 
foundry hematites now ranging from 79s. up to 82s, 6d., less 2}, 
according to brand, with local billets £5 17s, 6d. to £6 net cas 
delivered here. Manufactured steel is much as last reported, but 
very few of the makers are quoting atall in the open market, so 
that prices, to a considerable extent, are little more than nominal. 
Steel bars range from £7 15s. to £8 for special brands ; hoops, 
£8 10s.; and boiler plates £8 15s, to £9 delivered in this district. 

No appreciable change can be reported in the position of the 
engineering trades, beyond what I stated last week. Here and 
there, as previously intimated, new work is perhaps not being 
given out quite so freely ; but there is no falling away in the 
activity which prevails generally, and in most departments esta- 
blishments have orders on their books to keep them fully going for 
a considerable time ahead, whilst the principal machine tool- 
makers, boilermakers, and locomotive builders are all securing 
quite as many new orders as they are at present in a position to 
entertain for anything like early delivery. With regard to labour 
matters, it had bzen intended to hold a conference during the past 
week with reference to the wages question in Mid-Lancashire ; 
but this has been further postponed. 

The proposal to abolish the usual iron trade discounts, which 
has emanated from Staffordshire, and has been favourably 
received by the associated Yorkshire manufacturers, does not 
meet with much support in this district. Circulars have been sent 
out by the leading Lancashire manufacturers ra, customers 
to state their views as to the desirability of abolishing all discounts, 
and substituting equivalent net prices, but it is scarcely probable 
that any official steps will be taken in connection with the 
proposals in their present form. Certainly no action is just now 
being taken by the Lancashire Makers’ Association, who are 
rather of opinion that the matter —— more consideration, 
that the proposals have not yet been formulated with sufficient 
definiteness to assure general agreement, and that in dealing with 
such a matter the interests of the merchants especially require to 
bekept in view. So far as Lancashire is concerned, anything that 
may be done will, for the present at least, be left to individual 
initiative, but for the most part the Lancashire manufacturers 
are not at all in favour of this new movement, at least in its 
present form. 

On Thursday last a number of trade and press representatives 
were invited to the inspection of a new testing-house which was 
being opened by the Manchester Chamber of Commerce at their 
premises in the Manchester Royal Exchange, for testing all de- 
scriptions of material directly associated with the staple industries 
of the district, all the most modern appliances havirg been put 
down for the purpose, The main branch taken up is necessarily 
the testing of yarns, cloth, and other textile fabrics, but in addi- 
tion all descriptions of mill stores are dealt with, including the 
analysis of Inbricating and other oils, and the testing of fuel 
mainly for steam purposes, to determine its calorific value and 
other properties, is also undertaken, and the large drying ovens 
which are comprised in the general plant of the establishment, 
enable fuel samples of considerable weight to be treated by the 
moisture test, It is not intended to apply tests for illuminating 
properties, but the results obtained with regard to ash and other 
residuals would afford very useful information to gas companies. 
Tests of water for boiler purposes are also made, and in addition 
to the chemical analysis information is further supplied as to the 
most suitable compositions for preventing incrustation according 
pe chemical properties of the different samples of water sub- 
mitted. 

Generally the position throughout the coal trade of this district 
continues very ioe here is, of course, the usual falling 
off in requirements for household purposes, which are just now 
extremely small, and here and there pits are being put on short 
time, but five days is still the general average, most of the 
collieries preferring to keep pits on practically full time, as they are 
short of stocks, and any surplus output is required to put down on 





the pit banks or at the wharves, Prices for the better qualities of 
round coal, notwithstanding the present small demand, continue 
neveney firm at full list rates; but there is, as previously 
estimated, a good deal of coal coming in from Yorkshire and other 
districts at considerably under what Lancashire coalowners are 
quoting for similar qualities, and this in some measure tends to 
weaken the position in the open market, although nottoany sufficient 
extent to induce Lancashire coalowners to make any concessions to 
secure business, 

Another matter which is just now unsettling the market is the 
attitude that merchants are taking up with regard to the special 
clauses that are being introduced into contracts, by which prices 
are to be regulated according to the current market rates, when 
deliveries under contracts are made. This condition is being very 
strongly resented by the merchants, who are arranging a meeting 
to discuss the position, and decide upon what action they shall 
take. In the meantime they are holding back from settling any 
contracts, and in many cases are obtaining their current supplies 
from other districts, where they can purchase at considerably under 
the current Lancashire prices. 

For all other descriptions of fuel there is a continued brisk 
demand, which, in the good qualities, both of common round 
coal for steam and forge purposes and slack for engine require- 
ments, is taking away all the present output of the pits, and prices 
are exceedingly firm, with a tendency to further hardening in 
some directions. Good qualities of steam and forge coal for inland 
requirements are fetching from 9s. to 9s. 6d. at the pit. Supplies 
of the better qualities of slack continue short to meet require- 
ments, and some of the principal Lancashire collieries have this week 
advanced their quotations 3d. per ton. The inferior sorts of slack, 
however, are still fairly plentiful, and prices for these remain 
without any really quotable change. At the pit mouth best slack 
is now quoted 6s. 6d. to 7s.; and medium, 5s, 6d. to 6s., with 
common sorts obtainable at 4s, 9d. to 5s. per ton. 

Shipping is moderate, with prices about as last quoted, ordinary 
descriptions of steam coal, delivered at the Garton docks, fetch- 
ing about 9s. 6d. to 9s. 9d.; High Level, Liverpool, 9s. 9d. to 10s.; 
and Partington tips, Manchester Ship Canal, 10s, 3d. to 10s. 6d. 

r ton, 

OC continues scarce, with a hardening up in prices, Lancashire 
furnace qualities now ranging from 18s, to 19s., and foundry quali- 
ties from 26s. to 27s, py x ovens, 

Barrow.—There is still a very firm market for hematite pig iron, 
and the demand is full and firm, and of an expanding character. 
The output is, however, steady, and makers continue to keep 
forty-two furnaces in blast, as compared with forty in the corre- 
sponding week of last year. Makers are very firm indeed in their 
quotations, and ask 71s, 6d. to 73s. for mixed Bessemer numbers 
net, f.o.b, Warrant iron is steady and firm, and has veered in 
price during the week from 70s, os net cash sellers, to 73s. the 
current price, buyers offering a halfpenny less. Warrant holders 
are very strong, and are improving their position by the acquisi- 
tion of additional stocks ; 986 tons have been added this week to 
the stocks of warrant iron on hand. They now tota] up to 
233,043 tons, being an increase of 57,064 tons since Christmas last 
year. 

The trade doing in iron ore is very full and very steady, and the 
increased output from the mines in the district does not represent 
enough metal to meet the demands of smelters, who still largely 
buy and use Spanish sorts, Prices are improving, with good 
average sorts of native ore at_15s. to 16s. per ton net at mines, 
while warrant iron is at 16s, to 17s. per ton, delivered at West 
Coast furnaces, 

The steel trade shows new evidences of life all round. Last 
week the demand for heavy steel rails was so brisk that prices 
advanced to £5 5s. per ton, while this week the request for ship 
plates has so improved that makers have put up their prices to 
£7 7s. per ton ; angles are at £6 17s, 6d. Makers hold very large 
orders in all departments of their works, and there are indications 
that they will be busy for a long time to come; at any rate, full 
activity is assured throughout this year and well into the next. 

The coal trade is very firm and strong, and the demand brisk. 
Prices are dear. Coke is now at 28s. per ton, delivered at West 
Coast. ports. 

Shipping is fairly busy. The returns for last week from West 
Coast ports show the exports of pig iron at 10,166 tons, and of 
steel at 6846 tons, making an increase of 1376 tons of pig iron and 
a decrease of 280 tons of steel as compared with the corresponding 
week of last year. The aggregate shipments this year are :—Pig 
iron, 246,461 tons, and steel, 236,115, showing an increase of 2082 
tons of pig iron and a decrease of 33,784 tons of steel as compared 
with the corresponding period of last year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


INTEREST in the South Yorkshire coalfield centres at present 
upon the suppiy of hard coal for locomotive purposes to the railway 
companies, At one time it was thought that an advance of ls. 6d. 
to 2s, per ton would have been adequate and sometime later 
definite offers are stated to have been made to the railway com- 
panies on the basis of 103s. per ton for Barnsley hards, with 6d. 
extra in cases governed by special conditions as to delivery. These 
offers were not accepted, and fresh proposals made during the week 
have been under consideration. It is freely mentioned in this 
district that the new contracts, which begin on July 1st, will have 
to be on the basis of 2s. 8d. per ton advance on previous prices. 
Up to the time of writing—June 28th—no general advancement 
has been come to ; but in anotber day or two, it is hoped a satis- 
factory settlement will be arrived at. Itcan scarcely be to the 
interests of the railway companies to work a complete change in 
their source of supplies. At the same time there is no doubt that 
the proposed advance will work an enormous difference in the coal 
bill of the various companies. No railway managers, it is urged, 
have had the advantage for years of obtaining supplies at prices 
considerably lower than the ccalowners could afford, and now that 
the coalowners have the opportunity they appear to be using it. 

The continuance of fine weather has kept sei coal somewhat 
quiet, although the demand for superior qualities has fallen off 
very little, and in no cases are prices less by 6d. to 1s, per ton than 
those reported at the beginning of the month. Best Silkstones are 
at 10s, to 11s, per ton ; ordinary, from 8s. 3d. per ton; Barnsley 
house, 93. to 9s, 6d., and sometimes 10s, r ton; seconds, 
from 8s, per ton. Steam coal, both on inland account and for 
export, continues brisk, and more than average weight is being 
sent to the Humber ports, all the available tonnage finding a 
market. Barnsley hards make 9s, 6d. to lls. per ton ; seconds, 
from 8s, per ton. Manufacturing fuel is in brisk request. Nuts 
fetch 7s, to 8s. per ton; small, from 5s, 6d. per ton ; pit slack, 
from 3s, 6d. per ton. Coke continues exceptionally firm, best 
Yorkshire making 14s. to 16s. per ton, and ordinary from 13s. 6d. 
to 14s, per ton. The miners’ demonstration last week had the 
effect of lessening the output, as ‘‘ Colliers’ Monday ” was extended 
over more than one day. Stocks at the pits are practically nil. 

The iron market keeps remarkably firm, the call for pig iron 
being still considerably in excess of production, partly owing, it is 
reported, to the difficulty experienced in obtaining adequate 
supplies of fuel. Values are still moving upwards. Hematites 
are offering at 80s, to 81s, per ton at Sheffield ; common forge iron 
at 56s. per ton, and iron bars at £8 per ton. The steel trade is 
also in a brisk condition, with the natural result that prices, 
ey in Siemens and Bessemer steels, are also higher. 

ere has been rather less doing of late in the railway branches, 
but during the last week or two local firms have booked important 
orders for locomotive crank and other axles, tires, springs, buffers, 
&c, All our local wagon and carriage builders are fully 
occupied, and overtime is being worked in several of the establish- 
ments, ‘The high price now ruling for steel rails in the United 





States is having the effect of directing orders to England. Makers 
of nuts and bolts are fully booked, and are{now refusing orders ex- 
cept at enhanced values, Manufacturers of marine material re- 
port themselves as very busy, with encouraging prospects for the 
end of the year. One unsatisfactory feature of local business is 
in connection with South Africa. At present the critical 
situation is having a depressing effect upon trade, several of the 
Sheffield houses who have cultivated with much trouble and great 
expense a South African connection finding the business almost at 
astand. The reports which reach Sheffield are to the effect that 
the feeling is so keen between the Dutch and the other elements 
that trade is seriously crippled. A principal in a large firm at the 
Cape, now on a visit to Sheffield, has a partner who is a member of 
the Capetown Parliament. That partner recently made a speech 
on the critical situation, and the effect of that speech was that the 
Datch traders immediately ‘* boycotted ” his establishment. 
According to South African traders now in this district, the present 
suspense is practically paralysing all business, and their view is that, 
while they hope for a peaceful solution, the problem must be solved 
even at the cost of war, and the longer it is delayed the more difficult 
it will be to solve it. 

In the lighter trades a feature of the last fortnight or so has 
been an appreciable decrease in the call for sterling silver goods, 
This was not altogether unexpected, as the cheapness of silver had 
led to such a demand that the better classes of electro-plate 
suffered thereby. It has been noteworthy of late that Sheffield 
appears to have had more than its accustomed share of orders in 
sterling silver, rticularly in the larger and heavier goods, 
Several of these see been in ornamental articles, such as silver 
tables and chairs for India and the East, and others have been 
large productions for shields, trophies, and similar purposes. In 
cutlery there is again somewhat of a falling off, the United States 
market being particularly quiet except in several of the costlier 
grades of goods. 
< The annual meeting of the shareholders of John Brown and 
Co., Limited, held last week, unanimously approved the proposals 
of the directors for the acquisition of the Clydebank Engineering 
and Shipbuilding Company, Glasgow. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE present week has been a remarkable one in the pig iron 
market, sharp and substantial advances in prices having caused 
considerable excitement, and these advances have rather stimulated 
than checked buying, for it has become apparent to consumers 
that the longer they wait the more they have to pay. On Wednes- 
day Cleveland warrants rose no less than 2s. per ton, on Tuesday 
ls, 2d., and for the three days 3s, 5d., the aggregate rise for the 
month being about 9s., and as compared with the price ruling at 
the end of June last year, 28s. The sharp advances of this week 
seem to have been caused by speculators coming in on the top of a 
really substantial trade, and they have found it extremely difficult 
to get the iron, so short is the supply. The question of price just 
now is not the paramount one ; it is the ability to secure the iron, 
for it is not an easy matter now to get a producer to guarantee 
delivery at any specified date. 

How much further prices are likely to go up no one is prepared 
to say, but that they will continue to rise appears to be the general 
belief, otherwise speculators would not be eager buyers, and 
holders of iron would not hold so firmly to it. The price of Cleve- 
land iron has now reachec the maximum of 1890, viz., 68s. per 
ton, and there is thus only one period in the history of the trade 
when a higher price was realised, viz., in 1873, when 120s. for 
No. 3 wasreached. In the well-known ‘“‘hoom” of 1879-80, which, 
it will be remembered, was brought about by a sudden and 
extraordinary demand from America for Cleveland iron, the top 
price reached was 63s.; but it then rose more rapidly than it has 
done during the present ‘‘ boom,” for within some five months the 
price, which was 29s. in September—the lowest ever known in the 
trade—advanced to the maximum in the following February. 

It is one of the special features of the present upward movement 
that Cleveland pig iron has gone up much more quickly than pigs 
made in other districts, and thus is relatively dearer. For 
instance, not long ago Scotch iron warrants were 8s. 6d. per ton 
dearer than Cleveland, and at the beginning of this month they 
were still 5s. 2d. dearer, but on Wednesday the difference had 
dwindled to 1s. 5d., Scotch iron having gone up at a slower rate. 
Under present circumstances, it must be expected that the 
deliveries of Cleveland pig iron to Scotland will fall off consider- 
ably ; indeed, they have declined already because Scotch con- 
sumers now find Scotch iron cheaper that Cleveland. The 
difference between Scotch and Cleveland iron at furnaces should 
be between 4s, and 5s, to allow of Scotch consumers profitably 
using the latter. But the decline in Scotch buying does not at 
present trouble the Cleveland ironmasters, as they have found 
other markets for their iron, where they can realise better prices, 
The demand from the Continent makes up for any shortcomings 
in the deliveries to Scotland. Cleveland ordinary in the usual 
course is about 10s. per ton cheaper than hematite, but to-day it 
is only about 4s, cheaper. 

A good deal of business has been done this week in Cleveland 
pig iron, and No. 3, which was at 65s. at the opening, was being 
quoted at 68s,on Wednesday. Naturally the holders will not 
sell forward at this price, for they argue that if there can be this 
‘boom ” in June—a most unlikely time of the year, when trade 
is almost invariably quiet—something still better may be’ looked 
for in the autumn. No, 1 Cleveland pig iror has been advanced 
to 69s., No. 4 foundry to 67s., and grey forge to 65s, 6d. Mottled 
and white iron are practically unobtainable, very little being 
made, 

The prices of hematite iron have also advanced, and the supply 
is even shorter than it is of Cleveland. Yet, notwithstanding this, 
it is only 4s. above the latter, and, moreover, it is 2s. 8d. per ton 
below West Coast hematite, so that it is decidedly the cheapest 
description of pig ironon the market. Makers on Wednesday 
asked 73s. per ton for mixed numbers, and warrants were about 
that figure, but buyers only offered 72s. for them. Rubio ore has 
been advanced to 17s. 3d. per ton delivered here, the freight from 
Bilbao to the Tees having risen to 6s. 9d. per ton, or about 9d. 
recently ; and further than that, there is every likelihood that the 
Spanish Gcvernment will shortly put on an export duty equal to 
about 6d. perton. Merchants, in consequence, are not very keen 
to sell ore for long forward delivery. 

The June exports of pig iron from the Cleveland district are 
extraordinary, much beyond anything previously recorded for 
June ; in fact, they are almost the best that have been reported in 
any month. As might be expected, there is a decline in the deli- 
veries to Scotland ; but this is more than counterbalanced by 
increased shipments to the Continent, the deliveries on that 
account being practically unprecedented. The quantity of pig 
iron shipped this month = to Wednesday has reached 122,38 
tons, as compared with 106,612 tons in May, and 96,120 tons in 
June, 1898, The scarcity of iron in makers’ hands and the extra- 
ordinary deliveries lead to large withdrawals from the public stores 
to make up the deficiency, more than 1000 tons a day having been 
taken out this week, On Wednesday night the quantity held 
was 126,293 tons, the decrease for the month being 18,083 tons. 
Of hematite iron 21,312 tons were held; decrease for month, 
1842 tons. : 

The manufactured iron and steel trades are very active, and 
there is no lack of work in any branch, nor is it believed there is 
likely to be this year. The plate makers’ syndicate put up prices 
5s. per ton last week, but some of them were for making the 
advance considerably more, and it is expected that before long 
there will be a further substantial advance, as last week’s rise has been 
very readily — by consumers, and a very large amount of crders 
has been booked during the current month, which would show that 
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there is improvement in the shipbuilding industry, a fact which many 
traders have been inclined to doubt. It is oe the producers 
of plates that the advance in prices has been made more on the 
strength of the excellence of the demand, rather than on the in- 
creased cost of production, that being a healthy reason for raising 
prices, Steel ship-plates are now at £7 7s. 6d.; steel boiler plates, 
at £8 10s.; steel girder plates, at £7 123, 6d.; and iron ship-plates 
at £7 2s. 6d. per ton, all less 24 per cent., f.o.t. It is probable 
that at the next meeting of the syndicate steel ship-plates will be 
advanced to £7 12s, 6d. if not £7 15s., with other prices in pro- 
portion. Angles have this week been advanced half-a-crown ; 
steel ship angles realising £7, and steel engineering angles £7 5s., 
less 24 per cent., while iron ship angles cannot well he had now 
under £6 17s. 6d. per ton, less 24 per cent. Last week’s advance 
in sheets is fully maintained, and producers are not open to supply 
a great quantity. Common iron bars are firm at £7, less 2} per 
cent., and a very excellent export demand is reported—better, in 
fact, than it has been for many years. Further extensions of the 
manufactured iron trade of the Tees-side district are contem- 
plated, astwo firms are endeavouring to secure land on which to 
erect works, in one case for the manufacture of girders, Very 
high prices are asked for suitable land south of the Tees, There 
is plenty of land on the north bank of the river, but it cannot be 
utilised until the new rpad and railway are constructed, and that 
will be a work of at least two years, 

The price of heavy steel rails is steady at £5 5s. net per ton at 
works, but this figure is only taken where the order is a large one, 
for small orders, 2s. 6d. to 5s. per ton more must be paid. 

The coal trade is in a generally prosperous condition, for not 
only are local requirements much above the average, but the 
foreign demand is uncommonly good—so good that there is some 
difficulty in getting tonnage to convey the coal over sea, and on 
account of the lack of steamers some of the collieries lose time. 
The Northumberland miners, on account of the activity of trade 
and the good prices realised, have put in a claim for a 10 per cent. 
advance of wages, and the employers will discuss the question with 
the men’s Executive. The masters have several times protested 
strongly about the miners laying the pits idle on August Bank 
Holiday, and have endeavoured to induce them to continue at 
work as usual, but the men have decided not to accede to that 
request. The price of best steam coal is now 12s. 6d. per ton 
f.o.b., and of small 5s, 3d. to 5s. 6d., while best gas coals range 
from 9s, 6d. to 10s., and coking coal is about 10s, The supply of 
coke is still very inadequate, and some sellers of best blast furnace 
coke are getting 22;, 6d. per ton for delivery on Tees-side during 
the next half-year, while 21s. 6d. is paid for medium sorts, 
Foundry coke is at 253. f.o.b., but some sellers realise 27s, 6d., and 
even 30s. is quoted. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has again been very strong this 
week. Business opened with prices considerably advanced upon 
those of the a week, and free selling caused a reaction ; 
but the market became stronger than ever on Wednesday on the 
receipt of favourable cables from America, The ‘ bears” rushed 
in to cover oversales, with the result that prices went to a higher 
figure than had been reached before. Business has been done in 
Seotch warrants from 67s. 6d. to 69s. 6d. cash, and 67s, 104d, to 
69s, 9d. one month. Transactions have taken place in ordinary 
Cleveland iron from 64s, 11d. up to 67s. cash, and 65s, 3d. to 68s. 3d. 
one month. Cumberland hematite warrants also rose very sharply, 
business having been done in this class of iron from 72s. 114d. to 
743, 7d. cash, and 72s, 114d. to 75s. one month. The above prices 
represent the limits of a very strong and, at times, excited 
market, and it is doubtful whether they can be maintained. 

There has been a specially good demand for hematite pig iron, 
the prices of which are again higher. In the early part of the 
week merchants were quoting 75s. per ton, for delivery at the st2el 
works ; but under the influence of the rise in warrants, there was 
ultimately some doubt as to whether purchases could be made at 
that figure. The fear is that the rapid upward movement in raw 
iron will arrest fresh business. Indeed, there can be no question 
that it is already doing so in the case of shipbuilding orders. A 
few days ago a number of inquiries were being made, which seemed 
to indicats the desire of owners to place new tonnage. They are 
understood to have been proceeding on the belief that prices had 
practically reached the maximum ; but the further advances of 
this week will, it is feared, tend to arrest these intended contracts. 
The freight market has been improving in some directions, and 
this has given encouragement to owners of vessels; but the 
uncertainties of the raw iron market are a great barrier to the 
completion of negotiations for new work. 

The output of Scotch pig iron is fully maintained, there being 
83 furnaces in blast, compared with 81 at this time last year. Of 
the total 39 are producing hematite, 38 ordinary, and six basic 
iron. 

The prices of Scotch makers’ pig iron have been still further 
advanced. Govan and Monkland, Nos. 1, are quoted f.o.b. at 
Glasgow, 68s. 6d.; Nos. 3, 67s. 6d.; Wishaw and Carnbroe, Nos. 1, 
69s, 6d.; Nos. 3, 67s. 6d.; Cylde and Calder, Nos. 1, 74s.; Nos. 3, 
69s.; Gartsherrie and Summerlee, Nos. 1, 75s.; Nos. 3, 70s.; Colt- 
ness, No.1, not quoted ; No. 3, 70s.; Glengarnock at Ardrossan, 
No. 1, 72s.; No. 3, 683.; Eglinton at Ardrossan or Troon, No. 1, 
70s.; No. 3, 68s.; Dalmellington at Ayr, No. 1, 693. 6d.; No. 3, 
67s. 6d.; Shotts at Leith, No. 1, 75s.; No. 3, 703.; Carron at 
Grangemouth, No. 1, 75s.; No. 3, 703. 6d. per ton. 

The market for finished iron and steel is very firm. When the 
bar iron manufacturers received the circular from Walsall, 
suggesting the abolition of discounts, the trade was in such a 
condition that an advance in prices was all but imperative, owing 
to the great rise in raw iron, The makers seized the opportunity 
to abolish discounts, and this resolution was intimated E circular 
to their customers towards the end of last week. There seems to 
be a feeling that the direction of this movement ought to have 
been in the hands of the British Iron Trade Association, by which, 
as a matter affecting the whole country, it would have been more 
appropriately conducted. However this may be, the matter seems 
to be practically settled as far as Scotland is concerned, Middle- 
men say they will still be obliged to allow discount to retailers ; 
but, on the whole, the change appears to be popular with the 
trade, and it will undoubtedly save a good deal of trouble in book- 
keeping to have accounts managed without discounts, The steel 
trade is very firm. Rumours are current as to further advances 
being asked in prices, but it is certain that makers cannot afford to 
quote below the best rates that have actually been agreed upon. 

There is a large business doing in the coa] trade, but it is not 
without some signs of irregularity. The shipments, upon the 
whole, have been good, amounting from all the Scottish ports to 
214,711 tons, compared with 196,680 in the preceding week ; but 


while the volume of business in coal shipments has been generally and September, that the 1874 list come into force on October Ist, 
and remain in force until March, 1900. There is considerable 
satisfaction felt at Swansea, Llanelly, and throughout the district, 


satisfactory, there has been a slackening off in certain localities, 
notably in Ayrshire, where it has been found necessary to reduce 
prices in order to attract business. Main coal is somewhat easier 
in price all over. The better qualities of splint, on the other 
band, are somewhat higher ; other sorts are without change. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


industries, and from all districts very satisfactory accounts are given 
CakDIF¥ coal shipments last week exhibited a falling off, due to | as regards present activity, while th 

the scanty receipts from the collieries, which were a long way | business in late summer and in autumn promising to be very 
behind requirements ; but this is one of the troubles owners and | strong. Germany, which was a seller of iron until now, has of late 
shippers have to experience as the holidays set in. Swansea was | been buying rather largely ; no less than 25,000 t. pig iron have 
more fortunate, and not only had an average coal shipment, but | recently been bought in England, German productions, though 


17,880 tons. Newport also had a good week’s coal shipments— 
70,385 tons foreign and 14,048 tons coastwise. 

The result of insufficient coal coming down to the docks at Car- 
diff was to strengthen prices, There is no falling off in demand. 
On the contrary, it was remarked on ’Change this week that a 
good progressive demand has set in, and, as a rule, higher figures 
will follow. 

Next to falling off in the supply of best steam, there has been a 
deficiency in the receipt of No, 3 Rhondda, for which, and for 
bunkering kinds, there is a steady demand, 


Latest coal prices, Cardiff: — Best steam coal, 13s. to 
13s. 6d.; seconds, 12s, to 123, 9d.; drys, 12s, 3d. to 12s. 9d.; 
special smalls, 93. to 9s. ; best ordinaries, 7s, 9d. 
to 8s.; best Monmouthshire for shipment at Cardiff, 


lls. 6d. to lls. 9d.; seconds, 10s. 6d. to 10s, 9d.; best 
household, 123. 6d. to 13s. 6d.; No. 3 Rhondda, 12s. 6d. to 13s.; 
brush, Ils. to 11s, 3d.; small, 93. 6d. to 10s.; No. 2 Rhondda, 9s. 
to 93. 6d.; through, 8s, 3d.; small, 7s. to 7s. 6d. 

Swansea prices :—Anthracite coal, 13s. to 14s.; seconds, 10s, to 
1Is.; bunkers, 9s. 6d. to 10s.; small rubbly culm, 5s. 3d. to 5s, 9d.; 
steam coals, lls. 6d. to 13s.; seconds, 10s. to 11s.; bunkers, 83. 3d. 
to 8s. 6d.; small, 7s. to 8s.; house coals, No, 3 Rhondda, 12s, 6d. 
to 13s.; No. 2 Rhondda, 11s, to 11s, 6d.; through, 93. to 93, 6d.; 


small, 7s. 9d. to 8s, 3d. 

Pitwood is improving. Cardiff prices, 163. 3d. to 16s, 6d. 
Swansea, 17s. to 17s. 6d. in trucks. Iron ore is very firm. Cardiff 
and Newport prices for Rubio, 15s, 3d. to 15s. 6d. Tafna, 14s. to 
14s, 6d. c.i.f. Swattsea quotations :—Tafna, 14s. 6d. to 14s, 9d.; 
Rubio, 15s, 6d. to 15s. 9d. ex ship. Large quantities of ore con- 
tinue to arrive at Newport and Cardiff from Spain, Ebbw Vale 
figuring strongly. In pig iron the receipts of late have been on 
the increase, a large quantity of Barrow pig coming into Newport. 
Whitehaven and Harrington have also shipped largely to Wales ; 
but buyers say that it is difficult to get bookings in any but small 

reels, 

Extensions and enlargements at the chief works, repairs of 
furnaces on account of great pressure, are ordinary features indi- 
cating the prosperity of the steel industry. At Briton Ferry the 
new furnaces are nearly ready. In the Swansea Valley the highest 
average of steel-producing this year has been reached, and every- 
where the demand for tin bar is keen. The Dowlais tin bar mill 
is again in full work, Next to tin bar there is a good make of 
rails going on at the principal works. Clearances for the week 
include several consignments for London, one of 300 tons from 
Newport, two for Somersetshire, and one of 3500 tons rails and 
fish-plates for Beira. Swansea, amongst large exports, included 
this week 100 tons steel rails, and, from Antwerp, 1100 tons scrap 
iron. 

The Exchange, Swansea, has been very well attended and ani- 
mated of late. Scotch pig iron warrants show an improvement of 
about 4d. per ton, Middlesbrough 104d. per ton, and hematite 
114d. The advance, moreover, has been steady, without fluctua- 
tions. It was stated on Change that the finished iron and steel 
market continues in sympathy with the advance in pig iron ; also 
that a considerable quantity of bars has been sold for delivery to 
the end of the year. Tin-plate makers are aiming to buy for 
delivery into next year, so as to enable them to book orders over 
the same period, but the latest attitude is one of ‘‘ holding off,” 
waiting developments. If makers and men arrive at satisfactory 
conclusions at the forthcoming meeting, the outlook will be re- 
garded as good, and more durable than the arrangements in past 


ears. 
Brisk work is going on in the tin-plate trade, and may be ex- 
ted to continue, as the tonnage coming in this week is large, 
including several for Russia, Speculation is rife as to American 
business, and a rush for plates not unlikely, Shipments last week 
totalled 73,522 boxes, and 65,103 boxes were received into stock, 
Present stocks consist of 214,261 boxes, 
Latest quotations iron and steel on Change, Swansea, are as 
follows :— 
Pig iron, Glasgow warrants, 67s. 64d. cash buyers; Middles- 
borough, No. 3, 65s., prompt; other numbers in proportion. 
Hematite warrants, 72s. 64d. f.o.b. Cumberland according to 
brand. Welsh bars, £7 5s. to £7 7s. 6d.; angles, &c., at usual 
extras ; sheet iron and steel, £8 103. to £8 12s. 6d., with usual 
extras for higher gauges ; steel rails, heavy, £5 15s. to £5 17s. 6d.; 
light, £6 15s. to £6 17s. 6d., f.o.t.; sleepers, angles, channels, 
according to section and speculation. Bessemer steel, tin-plate 
bars, £5 5s. to £5 103.; Siemens, £5 7s. 6d. to £5 10s., all 
delivered in district, net cash. 

Tin-plates, Bessemer steel coke, 13s, to 13s. 3d.; Siemens, 
13s, 3d. to 13s. 9d.; ternes, 28 by 20 C, 23s, 6d., 24s. 6d., 26s, 6d.; 
best charcoal, 13s. 9d. to 14s, 3d. 

Finished a es a ae Syenien, rye to £8 lis, 
Big sheets for galvanising, e, £ Ss. per ton, 
Block tin, £118°10s. to £119 Sa” Gene : Chilt bare, £75 17s. 64. to 
£76. Spelter, £2515s. Lead, £1410s. Silver, 27 11-16. 

The Ebbw Vale annual general meeting was held this week, and 
the report, which I quoted last week, adopted. Several interest- 
ing facts were stated at the ting. The Si lant has been 
working so we!l that it is in contemplation to build two or three 
furnaces, in order to bring up the make of that class of steel to 
1000 tons per week. The rail plant has been modernised, is now 
well equipped, and capable of turning out 3000 tons of finished 
steel per week, 

Some of the Cardiff steamers are beginning to show good 
returns. The Woodruff is shown to have made a profit last year 
of £4300. 

The Cwmley Anthracite Colliery Company has been floated. 
£4000 in £10 shares. Swansea and Port Talbot capitalists, 

Patent fuel continues in good demand at all ports, Swansea 
taking the lead, amongst other places shipping largely to Algiers, 
Leghorn, France, and Cronstadt. One fine shipment of 4000 tons 
was made this week from Cardiff to Rio de Janeiro, Prices remain, 
best, 133, 6d. to 14s, Swansea, 123. 6d. to 13s. In coke there is 
the same animation, a good steady demand, home and foreign, and 
increased appliances for make being shown in various quarters. 
At the Briton Ferry Ironworks the new range is approaching com- 
pletion, and it is understood that the Cambrian Company are 
about putting down another lot of Coppée ovens. Cardiff prices, 
furnace, 21s, to 23s.; foundry, 23s. 6d. to 25s. 6d.; special, 28s. to 
293. Swansea prices, furnace, 23s.; foundry, 25s. to 27s, 6d. 
Considerable sensation was caused this week throughout the 
district by the announcement that Sir W. T. Lewis had resigned 
his position as chairman of the Associated Coalowners, It would 
appear that this has been tendered, but at the moment of m 
despatch, strong hopes were held that it would be re-considered. 
It was only a few days ago that a very warm expression of thanks 
from the collective owners was presented to their chairman, 
making this sudden action on his part incomprehensible, 

The tin-plate conference between masters and representatives 
was held in Swansea-on Tuesday, when it was arranged to recom- 
mend the acceptance of a 10 per cent. reduction during August 











NOTES FROM GERMANY. 
(From our own Correspondent.) 
THERE is a good deal of animation shown in the various iron 


e outlook generally is bright, 


————a 


getting heavier every month. The foundries and rolling mills are 
very full of work, both as regards heavy and lighter articles, and 
numerous extensions of works are being made ; but makers of 
girders and other sorts of structural material are so crowded with 
orders that they have to ask for very long terms of delivery, and 
this has, here and there, caused considerable delay in the building 
of new shops, electricity works, &c, 

At a meeting of the Rhenish-Westphalian girder convention, 
which was held on the 24th of June, the basis price was raised 
M. 5 p.t. The convention of Silesian rolling mills has likewise 
resolved on an advance of M. 10 p-t. for their articles, and it has 
been agreed that the said convention is to be prolonged for another 
five years. Though the steel works continue to raise their make, 
the scarcity in billets is felt just as keenly as before. In scrap 
iron, too, supplies are much lower than is desirable, and this causes 
an almost alarmingly quick upward movement in quotations, A 
specially cahuaue! sort of business is being done in the wire and 
screw trade. In Ba pooe and agricultural machines, which had 
met with very g request a little while ago, a comparatively 
quiet tone prevails, dealers having completed their stocks to meet 
autumn requirements, 

Business in coal continues very strong. Deliveries of coal and 
coke in the Rubr district were, from 1st to 15th of June, 1,837,030 t., 
against 1,710,002 t. for the same period last year; in the Saar 
district 275,060 t., against 257,410 t.; in Silesia 665,830 t., against 
577,220 t.; and in the three districts together 2,783,920 t., against 
2,544,650 t. for the first two weeks in June last year. 

Steadiness increases on the Austrian iron market, inland demand 
rising perceptibly even in hitherto neglected articles, such as bars 
and merchant iron ; and as the Hungarian competition is less keen 
than formerly, the position in most branches is fairly satisfactory, 
Bohemian works have been fortunate in selling iron to Germany, 
and have also secured further orders, So long as prices for iron 
in Germany are so high, and terms for delivery so long as they are 
now, Austrian iron makers have fair chances of selling on the 
German market, 

The French iron trades have been well engaged upon the week ; 
demand is brisk all round, and the outlook encouraging, so that 
firmness in quotations is generally reported. Much the same is 
told of the different iron and steel industries in Belgium, and the 
— trade in that country has again returned to a normal con- 

ition. 

Imports in foreign ore to Germany are becoming heavier as the 
iron industry improves. Thus, import in iron ore last year was 
3,516,577 t., against 3,185,644 t. in 1897, while export was 2,933,734. 
in 1898, against 3,230,391 t. in 1897. Import in iron ore to Ger- 
many is almost equally divided between Spain and Sweden, 
1,314,868 t. iron ore coming from Spain, while the Swedish ore 
mines supplied 1,446,842 t. to Germany last year. 

Total production of iron ore in Spain is stated to have been for 
1898, 7,125,600 t., — 7,419,768 t. in the previous year, decrease 
amounting to 294,168 t. Exports in iron ore from Spain have like- 
wise shown a falling off, 6,558,060 having last year been exported, 
against 6,884,588 t. in 1897, decrease thus amounting to 326,528 t. 
Of the 6,558,060 t. exported in 1898, 4,478,557 t. were sent to 
England, against 5,091,027 t., while to Germany 1,235,640 t., 
against 1,026,727t., were sent via Holland, and 58,284 t., against 
31,967 t., directly from Spain. 

The business in coal in the Breslau district during the first 
quarter of this year shows a faliing off against the last quarter in 
1898, output having been 6,816,822 t., and consumption, 6,070,136 
t., against 7,208,477 t. and 6,718,750 t. in 1898. fn Upper Silesia 
production was 5,704,860 t., against 6,037,717 t.; and consumption, 
5,134,367, against 5,693,547 t. for the last quarter in 1898, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal: The tone of the market is good, and prices firm 
and advancing. House coal isin fairdemand. Steel and iron works 
keep fully employed. Prices for bars and rails have an upward 
tendency, Tin and copper are both higher in price than last 
week’s quotations, Iron ore is firm. The Spanish Government 
have put on an additional tax to come in force on July Ist next. 
Exports for week ending June 24th were :—Coal : Foreign, 70,385 
tons ; coastwise, 14,148 tons. Patent fuel, 1200 tons; rails and 
sleepers, 3500 tons. Imports for week ending June 27th were: 
—lIron ore, 11,530 tons ; sulphur, 300 tons; pig iron, 3480 tons ; 
scrap, 10 tons ; cement, 220 tons ; pitwood, 1141 loads ; timber, 2 


cargoes, 

Coal: Best steam, 11s, 9d. to 12s.; seconds, 103, 3d. to 103, 6d.; 
house coal, best, 12s. 6d.; dock screenings, 8s. 6d.; colliery small, 
7s. 9d. to 8s.; smiths’ coal, 8s. 6d. Pig iron: Scotch warrants, 


38s. lld.; hematite warrants, 73s. lld. f.o.b. Cumberland, 
Middlesbrough, No. 3, 66s. 1ld., prompt. Iron ore :—Rubio, 
15s, 9d. to 16s., firm; Tafna, 14s. 9d. to 15s, Steel :—Rails, 


heavy sections, £5 15s. to £15 17s. 6d.; light ditto, £6 15s. to 
£6 17s. 6d. f.0.b.; Bessemer steel tin-plate bars, £5 5s, to £5 10s.; 
Siemens steel tin-plate bars, £5 7s. 6d. to £5 10s., all delivered in 
the district, cash. Tin-plates :—Bessemer steel, coke, 13s. 3d. to 
13s. 6d.; Siemens, coke finish, 13s, 6d. to 13s. 9d. Pitwood : 
16s, 3d, to 16s, 6d. London Exchange Telegram :—Copper : 
£76 7s, 6d.; Straits tin, £118 15s, Freights easier, 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: D. Griffin, to 
the Pembroke for the Immortalité ; J. R. R. Wright, to the Vivid, 
additional for the Bellerophon ; J. Shirvell, to Vivid, additional 
for Calypso. Engineers: J. A. Reynolds, to the Pembroke for 
the Basilisk ; G. P. Webster, to the Vivid for the Zephyr; F. J. 
Page, to the Vivid for the Fervent ; T. B. Huddy, to the Duke of 
Wellington, additional for the Vulture. Confirmation: Acting 
chief engineer A, T, Webb, confirmed as chief engineer in her 
Majesty’s Fleet. 

TRADE AND Business ANNOUNCEMENTS.—Messrs, Sanders and 
Co, inform us that their addressis now, as formerly, 110, Cannon- 
street.-- Baldwin Locomotive Works, Philadelphia, Pa., U.S.A., 
advise us that their London office has been removed from 36, 
Lime-street, E.C., to 110, Cannon-street. — Messrs. Fletcher 
Brothers, of Ashton-under-Lyne, have received a letter from Mr. 
Evan Macgregor, Director of Navy Contracts, to the effect that 
he is commanded by the Lords Commissioners of the Admiralty to 
inform them that they have been placed on the list of makers of 
asbestos-packed cocks and asbestos-packed gun-metal fittings for 
use on her Majesty’s ships.—We are informed that the Admiralty 
have instructed Messrs, Sydney Smith and Sons, Basford Brass 
Works, Nottingham, to fit up on Board H.M. warships Arrogant 
and Jupiter, the largest type of their patent steam syrens which 
are to be operated by geared appliances.—The boilers and pipes of 
the Japanese torpedo boat destroyer Akebono, built by Messrs. 
Yarrow and Co., are clothed with Toope’s Asbestos Covering Com- 
pany, Limited’s, first-class fire-proof covering as used on H.M. ships. 
—Mr, C. H. Gadsby, Wh. Sc., M.I.E.E., has resigned his post as 
contract engineer to the British Electric Traction Company, for 
the purpose of devoting himself to private practice as a consulting 
electrical engineer, and has opened offices at 20, Victoria-street, 
Westminster, S.W., where he will make electric traction work his 
speciality. The British Electric Traction Company has retained 
r. Gadsby as engineer for the Devonport tramways.—Messrs. 
Wheatley Kirk, Price, and Company, of London and Manchester, 
notify us that they have admitted Mr. John Place, M.I.M.E., late 
works manager and chief engineer of the Linotype Company, 
Limited, into partnership,—The Cotsworth Arc Lamp and Electric 
Lighting Syndicate, Limited, have taken offices at 109, Victoria- 








one of the largest despatches of patent fuel on record. This was 





raised, proving insufficient to cover requirements, which are 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 22nd, 

EVERYTHING is unsettled in the iron trade, The 
latest freight advance adds some 75 cents on 
southern irons, Besides this a general advance 
on northern roads comes into effect in two weeks, 
No one knows where prices are likely to go to. 
Billets have already doubled in price, and capacity 
is far oversold, Large consumers can get no more 
than elastic promises as to deliveries and no satis- 
faction as to prices. In fact, there is no such 
thing in the American iron trade asa price. The 
dull season before us may allay some of the fever, 
but the markets are bare, and everything is sold 
up, and business is crowding in, The shipyard 
work is simply beyond control, particularly on the 
lakes, where the demand for tonnage has grown 
within a year to enormous proportions, Pig iron 
has advanced to 18°50 dols. for No. 1 at tide 
water, and 16°50 dols, for mill. Billets are quoted 
at 34dols., but are not to be had. Demand all 
over the New England and Middle States has 
increased amazingly this month, and 20 dols, will 
be the ruling price for pig within a few weeks. 
The bar, sheet, and plate mills are all booking 
business for early winter, buyers being quite 
willing to pay the outside prices asked, for the 
satisfaction of knowing they will have material to 
work with when the time comes. The great com- 
binations are succeeding beyond anticipations. 
They are rounding out their control, bui!ding and 
extending plants, building boats, feeders, 
developing mineral properties, economising in 
management, and in every way reducing the 
doing of busi a sci where competition 
will be contracted within legitimate limits. ‘To 
all appearances there will be a steady appreciation 
of values probably to the close of the year. By 
that time mill capacity will have been consider- 
ably enlarged and furnacecapacity will be making 
itsimpression on the market. At present structural 
and plate iron makers are trying to accom- 
modate parties who will need some 30,000 tons 
of bridge material for the contemplated work, part 
of which is in Asia. Merchant bar iron is close to 
two cents per pound. Merchant steel mills have 
scarcely any unsold capacity for this year. Steel 
rails have been advanced to 27 dols. to 28 dols. 
Japan buyers want 11,000 tons. A great deal of 
repair work and relaying of rails is going on, and 
within two weeks projections for upwards of one 
thousand miles of road have been announced, 
There is a rumour that large contracts for bridge 
and ship plate will be placed next week. The 
work is resolved upon, and it is only a matter of 
discretion as to when the contracts will be placed. 
Coke production is to be increased this year to 
the extent of 1200 ovens, part of which are now 
under construction, Coal mines are being opened 
at many places, and large tracts of valuable coal 
land are being picked up. The same is true of 
copper and zinc properties, in which direction 
there is a furore of speculation, which will increase 
as new properties are brought to the attention of 
too willing investors, 











LAUNCHES AND TRIAL TRIPS. 


SreaM hopper barge; built by, Wm. Simons 
and C»)., Limited; to the order of, Russian 
Government ; to carry, 400 tons ; engines, com- 
pound - condensing, 400-horse power, pressure 
120 lb, 

GOTHLAND ; re-engined by, David Rollo and 
Sons ; to the order of, Donald Currie and Co.; 
engines, triple-expansion, 20}in., 34in., 55in., by 
39in., pressure 1651b.; trial trip, June 20th ; 12} 
knots, 

BORDER KNIGHT, steel screw cargo steamer ; 
built by, David and Wm. Henderson and Co.; 
to the order of, James Little and Co.; dimensions, 
376ft., 46ft., 28ft. 5in.; engines, triple-expan- 
sion, 24in., 40in., 64in., by 42in.; launch, June 
22nd. 

GROSMONT, steel screw steamer; built by, Rop- 
ner and Son; to the order of, Gladstone and 
Co.; dimensions, 325ft., 46ft., 24ft. 9in.; to carry, 
4850 tons L.S.F.; engines, triple - expansion, 
pressure 2101b.; constructed by, Blair and Co.; 
aunch, June 26th. 








FROZEN MEAT TRADE. 


THE s,s, Fifeshire arrived in London on the 9th 
of this month, completing her maiden voyage. 
She was built and engined by the Clydebank 
Engineering and Shipbuilding Company, Limited, 
to the order of Messrs, Turnbull, Martin, and Co., 
of the Shire Line, and was launched in October 
last year. Her chief dimensions are about 450ft. 
between oe oy 55ft. broad with 33ft. moulded 
depth, and she has a total carrying capacity of 

) tons deadweight. The Fifeshire was 
specially designed and constructed for the frozen 
meat and Larges id trade between Queensland, 
New Zealand, and London, 

She has triple-expansion engines, supplied with 
steam from three boilers to which Howden’s 
Pe of forced draught has been adapted. In 
the engine-room there are also two large refrigerat- 
ing machines on the ammonia-compression system, 
supplied by the Linde British Refrigeration 
Company, Limited, of London, Lach of these 
machines is capable of circulating about 
1,300,000 cubic feet of air per twenty-four hours 
at a temperature of 10 deg. Fah., and the plant 
has an ice-making capacity equivalent to the 
production of 72 tons of ice per day. The 
insulated chambers have a total storage capacity 
of about 100,000 carcases of sheep, and there is 
also a general cargo space of about 5000 tons, 

On her outward voyage the Fifeshire shipped 
her cargo in Glasgow and completed in Lonion, 
whence she sailed for Freemantle ; then proceed- 
ing to Sydney, and home by the New Zealand 
ports to London, where she has just discharged the 
largest cargo of frozen meat ever brought to 
London, She maintained speed of about 11 knots 
throughout the voyage. She brought to this 
country no less than 96,500 carcases of sheep, 
besides lurge quantities of beef, cheese, wheat, 
oats, and miscellaneous goods, including about 
15,000 frozen rabbits, 


THE PATENT JOURNAL. 
Condensed from “i ae Oficial Journal of 
‘atents. 


Application for Letters Patent. 


*,* When inventions have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

15th June, 1899. 
Oroans, P. and C. Rossi and L. Spinelli, 





12,437. 
ndon. 
12,488. Hotper for Fry Papers, A. J. Guest, London. 
12,489. House Reraicgerator, J. G. Adam, Aberdeen. 
12,440. SmoxeR or Fumicator Nozz.ixs, G. H. Teagle, 

Bristol. 

12.441. Srorina Sensitisep Fiims, J. E. Thornton, 
Altrincham. 

12,442. Propucine Biscuit SanpwicuEs, J. May, Croy- 


on. 

12,443. Support for VeLociprpes, F. F. Abbey, Hud- 

dersfield. 

12,444. Packxina Fruit, D. Gallienne, St. Martin's, 

Guernsey. 

12,445. Drivine Betts, J. and J. R. Berrell, Bristol. 

12,446. PoNcTuRE-PREVENTER for Tinks, J. T. Kellet, 
Liverpool. 

12,447. Castina Carre, M. V. Thal and H. B. Stevens, 
London. 

12 448. Paper Patrerns for Garments, J. F. Nowell, 
Bradford. 

12,449. InTRRNAL CompusTion Enoines, P. Cogan, 
Bradford. 

12.450 HoLLow-waLLep Congs, E. Makin, jun., Man- 
chester. 

12,451. Greennouses, E. J. Taylor and R. -H. Parr, 

8 - 

12,452. Fasrentxc Device for Pygumatic Tires, A. du 
Cros, Shepperton. 

12.458. Macuings for Makrxo Ripag-tiLes, E. Hodg- 
kinson, Stoke-on-Trent. 

12,454. Auromatic Coup.ines for RoLiine Stock, P. 

A. Martin, Birmingham. 

455. Automatic Brakgs, H. N. Wood, London. 

.456. NON-REFILLABLE Bortries, E. L. Ewhbank, 

London. 

12,457. Exastic Lace for Boors, BH. Rogers, London. 

12,458, PeRIopicaALLy DiscHARGING CHAMBERS, J. 
Murray, Glasgow. 

2,459. EvaporaTina Apparatus, J. and C. McNeil, 
Glasgow. 

12,460, Preventinc CoRROSION in STEAM BoILErs, T. 
Cossar, Glasgow. 

12.461. Fixinc HaNnpDLEs to their Sprypigs, J. Hicken, 
Portsmouth. 

12,462. CenrrirucaL Pompe, G. J. F. Black, London. 

12.463. Pumps for Beer Enarnes, 8S. G. Mason and A. 
E. Box, London. 

12,464. Riries, J. MacNaughton, Glasgow. 

12,465. Pwgumatic Horse Cotvars, J. Reid and J. Lee, 
Wells, Somerset. 

12,466. ApHEsive Composition, H. F. Whitehead, 
Liverpool. 

12,467. Lirtinc Bui.pinc Mareriats, J. Riihling, 
London. 

12,468. Enve.opkr, B. 8. Gledhill, Dublin. 

12,469. Cash Reorister, H. Koenig and 8. Hartmann, 
Berlin. 
12,470. Conveyinc Hor Coxe from Rertorts of Gas- 
HousEs, M. Graham, London. : 
12,471. Storninc Dirrerent Ciasses of Coat, W. R. 
Herring, London. 

12,472. BACK-PEDALLING Rim Brake, W. T. Cunning- 
ham, London. 

12,473. Exvectric Newspaper, W. T. Cunningham, 
London. 

12,474. Mgrry-Go-rounps, J. T. M. Hircock, Birming- 


12 
12 


ham. 

12,475. Vaporisers of Or Enorngs, J. A. Drake and 
A. J. Fletcher, London. 

6. Arn Compressors, F. Zottich, London. 

,477. Bars for RatLway SIGNALLING, J. P. O'Donnell, 
London. 

12.478. ExecrricaL AccumuLators, O. Behrend, 
London. 

12,479. SUPPLYING PARAFFIN in REGULATED QUANTITIES, 
W. Butler, London. 

12,480. Cottision Bow for Stramsuips, W. Holden, 
Taranaki, N.Z. 

12,481. IGNITING 
Sterne, London. 

12,482. TiLe-RooFING, &c., Macuinges, G. W. Winn, 
London. 
12,483. Raistnc SunKEN VEssELs, H. Jessop, London. 
12,484. Automatic CuT-orr ATTACHMENTS for Gas 
Stoves, C. Bargamin and O. D. Batchelor, London. 
12,485. OpTarntnG CyanoceN ComBinaTiIons from 
Coat Gases, H. Teichmann, London. 

12,486. ComptnaTION WrencuEs, W. W. McChesney 
and J. H. Mackintosh, London. 

12,487. Manuracturinc Leatuer, J. Warnatzsch, 
London. 

12,488. Taste, H. Palme and H. and H. Skantze, 
London. 

12,489. Fornacss, A. G. Brookes._(F. Ott, Germany.) 

12,490. Penputums, A. G. Brookes.—(L. Sell, Ger- 
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Device for Gas Burners, A. J. 


many.) 

12,491. Maxine Corres of Writina, J. L. F. Vogel, 
London. 

12,492. Derivatives of Cinnamic Acip, H. E. Newton. 
—(The Farbenfabriken vormals F. Bayer and Co., Ger- 
many ) 

12,493. Execrric InsuLATING MaTERIAL, M. Lachman, 
London. 


12,494. Horstinc out Surps’ Boats, J. Hamilton, 
London. 

12,495. Carryine Bicycites on Cass, W. D. Rock, 
London. 


12,496. Pistons for Stgam Encines, J. M. Chapelle, 
London. 
12,497. CHANGING SensiTIVE Surraces, R. H. Edwards, 


nmdon. 
12,498 Cotp Srorinc CuamBers, E. J. Jarman, 
London, 
12,499. Hanp.e Bars for BicyciEs, F. H. Young, Bir- 
mingham. 


12,500. Vatves, W. Buckley, London. 

12,501. FasteNgR for Button Boots, J. T. Marsh, 
London. 

12,502. Tipk INpicator, 8. Penney and J. D. Potter, 
London. 

12,503. Lock Not, H. H. Lake.—(Richardson Lock Nut 
Company, United States.) 

12,504. Cycie Racks, 8. Barbier, London. 

= _— H. H. Lake.—(H. 8S. Hale, United 

tates 

12,506. Crrcuit Breakers, H. H. Lake.—(W. M. Scott, 
United States.) 

12,507. Screw Drivers, C. A. Mann, London. 

12,508. DistrLLaTion of Liquip MatTrers, M. Waissbein, 
Lond 

12,509. 
Lo 


ndon. 
12,510. Ovurpoor Easget and Sroor, R. Berény, 


on. 
Srgam Enornge Vatve Gear, A. Kramer, 


ndon. 

12,511. Repropucina ANIMATED Scenes, C. D. Abel. 
—(Société Internationale d'Etudes Industrielles, 
France.) 

12,512. Roastinc Orgs, E. C. H. Pape and C. A. L. 
W. Witter, London. 

12,518. Removinc Bricks from Macuines, W. W. 
Wardle, London. 

12,514. ForNnace FUEL-FREDING Devices, J. Davies, 


ndon. 

12,515. Setective Cotour Liaut Fitters, G. Selle, 
London. 

12,516. ApJsustiING PHoToaRapHic PiatEs, G. Selle, 


ndon. 
12,517. Forminc PHotoarapHic Fiims, G. Selle, 


“ee NON-REFILLABLE Borrizes, A. D. Avedisyan, 
mn, 


ndon. 
12,520. Botrie Stoppgrs, R. Robinson, London. 
12,521. Branorne Suesp, G. Renner and W. H. Boyens, 


mdon. 
12,522. SypHon Heap for Borries, J. Schulhoff, 


ndon. 
12 523. Rounp Twistep Wire Ropks, J. C. den Haan, 
Liverpoo 
12,524. Printinc, O. Foerster and F. Fritz, Liver- 

pool. 

12,525. Conveyinc Porrery, A. Warren - Perry, 
verpool, 
12,526. ann A. G. O’Brien, Manchester. 
15,527. AUTOMATICALLY-CLOsING Doors, W. Cooper, 
Manchester. 
12,528. Game, N. Redler, London. 
12 529. Burrons, W. L. Wise.—(Bradt and Shipman, 
United States.) 
12,530. TypE-DISTRIBUTING Macuings, P, E. Hodgkin 
and G. E. Kenney, London. 
12,581. Box, L. H. Thomas, London. 
12,5382. TreaTiINc AwNimaL BLoop, 


London. 
12,538. Back - PEDALLING Braxkgs, W. Chater-Lea, 
London. 
12,534. Srgam Generators, P. Davies and A. Ross, 
London. 
12,5385. Exectric Lamp Fitament, L. G. Patrouillean, 
London. 
12 536. Moutp Boarp, J. Barugh and W. K. Elder, 
London. 


B. Freitag, 


12,537. Perroratina Rina-rorminc Macuing, T. 
Hawthorne, London. 
12,588. ExtracTina InprIA-RUBRER, J. G. Deiss, 


London. 

12,539. Fasteninos for Lapres’ Hats, W. Dowald, jun., 

ondon. 

12,540. Camera Lucipa, C. Perrott-Smith and W. W. 
Beasley, London. 

12,541. Srirrgninc CanpLe Wick, H. Salsbury, 
mdon. 


16th June, 1899. 


12,542. Cap for Evectric Grow Lamps, J. I, Bolton, 
London. 

12,548. ARM-GUARDS used in Bortiino, C. F. Snook, 
London. 

12 544. Cigar and CicaretTre Houipers, M. Borgen, 

Birmingham. 

12 545. Broocu Catcn, F. A. and E. A. Whitcomb, 
Birmingham. 

12,546. Cycies, T. Horton, Rednal, near Barnt Green, 
Worcestershire 

12,547. Enaing Carpuretters, C. T. B. San ste 
Birmingham. 

12,548. Persona SaniTaRy ConvENIENCE, C. Rubens, 
London. 

12 549. Dress Fastentnos, A. 8S. Saunders, Woodford 
Green, Essex. 

12,550. Mercerisine Yarns, L. Rivett and 8. Oldham, 
Manchester. 

12,551. Burner for IncanpgEscent LicuTine, C. M. 
Walker, London. 

12,552, Motor Ventces, J. H. Munson, Glasgow. 

12,553. Prorectinc Furnaces, W. B. Johnson.—(J. S. 
Unger, United States.) 


12,554. Burnina Or Fust, J. Howden.—{D. Croll, 
Holland.) 

12,555. SELF - PROPELLED VEHICLES, H. Wilcke, 
Liverpool. 


12,556. Minera Woon, C. Logan.—(C. H. Hubbell, 
United States.) 

12,557. TROUSER - STRETCHING AppLIANces, W. H. 
Luther, Glasgow. 

12,558. CycLe CHAIN ADJUSTMENTS, A. Macdonald, jun., 


Glasgow. 

12,559. STRAIGHTENING Batrery Piares, A. Haig and 
J. Edgar, Glasgow. 

12,560. Securrne Cyc.e Sgat Pitiars, A. Macdonald, 
jun., ow. 

12,561. REAR-STEERING Bicycie, J. 8. MacGregor, 
Edinburgh. 

12,562. Marina Out and Courtine Torr, F. Eaton, 
Birmingham. 


12,563. Pip Rack, 8. A. Wicksteed, Glasgow. 
12,564. Brakes for TRoLLEys or Trucks, J. E. Cree, 


gow. 

12,565. Motors, C. D. Abel.—{(V. Karmin, Austria- 
Hungary.) 

12,566. Dynamo Macuines, C. D. Abel.—(V. Karmin, 
Austria-Hungary.) 

12,567. Corts, T. E. Wale, Birming’ 

12,568. Booxstnpina, A. UC. and 
Brighton, Cheshire. 

12,569. THREADING SHUTTLES of Macuinegs, M. H. C. 
Shann, London. 

12,570. WaTER-wasTE Preventers, G. Nobes, London. 

12,571. Motor Venicies, A. G. Brookes.—(X. B. 
Upham, United States.) 

12,572. Knitrina Macuings, T. Wilde, London. 

12,573. Brusnes, H. F. Harbot, London. 

12,574. Stoppers for Botries, M. Bernstein, London. 

12,575. Sounp INTERPRETER for Dgar Mutss, 
Grossheim, London. 

12,576. Live for Fisuine, H. O. Smith and H. Mann, 


ham. 
J. C. Manifold, New 


12,577. WITHDRAWING Botrte Corks, T. F. Keenan, 
on. 
12,578. Mica-rLap AIR INLET VaLvgs, J. Kemp, 


mdon. 
12,579. Parquets for FLoors, J. Erlwein, London. 
12,580. PHorocrapuic Cameras, G. Hurka, London. 
12,581. CycLomergrs, H. A. L. Chaix, London. 
12,582. ELECTRO-MAGNETIC INSTRUMENTS, P. E. Weiss, 


ndon. 
12,583. Wer Bruisinc Mitt for Breer Brewine, J. 
Schmitz and G. Kreutzer, Germany. 

12,584. WaTer-TuBE Stream GENERATORS, H. J. C. 
and J. A. Pattison, London. 
12,585. PHorograpHic Paper, The Rotary Photo- 
graphic Company, Limited.—(4. Schwarz, Germany.) 
12,586. Pwrumatic Despatcu System, E. C. Phillips 
and The Lamson Store Service Company, Limited, 


don. 
12,587. Frames for AXLE Putieys, W. Sturmey, Bir- 
mingham. 
12,588. Szcurtne Cycite Pepats, The Sherborne Com- 
ponents and Cycle Manufacturing Company, Ltd., 
and W. Hurley, Birmingham. 
12,589. Testine Eves, G. H.Brown and W. E. Burpee, 
Lond 
12,590. 


mdon. 
12,591. Expiosives, C. H. Curtis and A. H. Durnford, 


on. 
Drawine in Warp Tureaps, R. H. Ingersoll, 


mdon. 
12,592. Botries, P. G. Hercht and L. H. Thomas, 


mdon. 

12,593. Toys, L. H. Thomas, London. 

12,594. Fitters, I. 8S. McDougall and N. N. Haigh, 
London. 

12,595. Motor Cars, F. Wohlgrath, E. Excoffier, and 
L. Boraley, London. 

12,596. Drivine Gear for VeniciEs, W. M. McDougall, 


mdon. 
12,597. Enorngs, G. A. Fleury, London. 
12,598. ManuracturE of Sucar, B. Temme, London. 
12,599. Macuine for Piuckine Pexts, J. W. Sutton, 


London. 
12,600. Srezrinc Gear for Motor Cars, The Motor 
Manufacturing Company, Limited, and G. Iden, 


mdon. 
12,601. DistrisuTine Paper for Rots, J. C. Janisch, 
ndon. 
12,602. Sew1no Macutnz for Boots, C. van der Straeten, 
London. 
12,608. Sicuts for Rirtes and Fire-arms, H, P. Holt, 
London. 
12,604. Brakes, W. W. Griffin, London. 


12,605. Buinps, J. Sambrook and P. H. Pearse, 
London. 


12,607. Puzzix, T. A. Prickett, London. 

12,608. CaNDLEsTICK, F. Wade, London. 

12,609. Picture Frames, R. F. Amer, London. 

12,610. OBTAINING GoLD from Sza Water, J. F. Duke, 


mdon. 
12,611. CLosinc Device for RECEPTACLES, C. D. Abel. 
—(Dr. Z. Liithy and Co , Switzerland ) 
12,612. Device for GesgratTine Ozone, W. Elworthy, 


mdon. 
12,618. Hoxpgrs for Stamps, C. and A. Keller, 


mdon. 
12,614. CoLourinc Woo. Freres, O. Imray. —(Die 
Farbwerke vormals Meister, Lucius, and Briining, Ger- 


many.) 
12,615. AceTryLeng Licatinc Lamps, H. Salsbury, 
London. 


12,616. Fire-escapsg, H. J. Best, London. 

12,617. Coc Wueets, J. Marx and G. Dornauf, 

London. 

12,618. Beet Fastensgr, J. T. Maine, Liverpool. 

12,619. Gas Enotngs, A. Barron and J. J. Ridley, 

Lond 

12,620. 
Lo 


on. 
12.621, Sregrinc Gear for Boats, D. McLachlan, 
Lo 
12,622. 

Loi 


mdon. 
12,628. Cameras, A. D. Willis and L. W. Mence, 


on. 
Turret Capstan Latues, A. G. Melhuish, 
on. 

Comes Worn in the Harr, J. Eschwege, 


mdon. 
32,624, Automatic Car Covpttnes, J. B. Thomas, 
mdon. 

25, CASH - REGISTERING Apparatus, O. H. Steed, 
London. : 
12,626. Rorary Motor, A. J. Boult.—(A. BE. Jacquemin, 


France.) 
12,627. Puates for Execrric Batrery, E. Andreas, 


mdon. 
12,628. Castine Incor?, H. H. Lake.—{J. Illingworth, 
United States.) 
12,629. Rot.eR Bearrne, J. L. H. Hinz, London. 
12 630. Roastine or Catcintna Drums, J. L. H. Hinz, 
London. 
12,631. AceTyLeNE LicuTinc Lamps, H. Salsbury, 
mdon. 

17th June, 1899. 


12 632, Cycuas, E. Favero, Londoa. 
12,633. ExtTincuisHinac Burners, R. W. Buttemer, 


ming. 
12,634. ANTIFOULING Process for Sars’ Bottoms, D. 
Mackay, Leith. 
12.635. ELecrric Msrer, E. 8. Halsey, Evanston, Ill, 
U.S.A. 
12,636. Woven Wire Work, F. Burnell, Newport, 


on. 
12,687. Ggar for Motor Enatnes, J. Jensen, Liver- 
1. 


12'638. InsERTION Pipe and Joint, H. J. Weaver, 
King’s Lynn. 

12,639. Sayxstongs, W. H. Sladdin, Halifax. 

12,640. Wire Fencrna, R. S. Moncaster, Stockton-on- 
Tees. 

12,641. ADVERTISING, M. Progson and T. E. Hallewell, 
Manchester. 

12.642. Fonyex and Fitter, F. W. Waite, Quebec, Co. 


Dur \ 
12,648. Tones, T. W. and J. Simpson and W. H. Brad- 
shaw, London. 
12,644. PsorograpHic Cameras, J. E. Thornton, 
Altrincham. 
12,645. Apparatus for SHEettinc Pgas, J. Walker, 


Derby. 

12,646, ALanuMs, I. Hall, Halifax. 

19,647. ‘“‘Frencu” Larcuss, G. F. Newman, Birming- 
hai 


m. 

12,648. Bricks, J. G. Lowood, W. J. Gardner, and J. 
W. Armstrong, Sheffield. 

12,649. Furnaces, W. Derry and W. Jones, Man- 


chester. 
12,650. Furnaces, W. Derry and W. Jones, Man- 
chester. 

651. ATTACHING Ties to Cycixs, J. F. Freeman, 


12, 
Birmingham. 
12,652. Water Tap, J. Hurrell and G. Sturgeon, Glas- 


gow. 
12,658. Skirt Epoine, F. Davenport, Leck, Stafford- 
shire. 


12,654. ApvEeRTISING AppaRATus, F. W. Hayward, 
Norwich. 

12,655. Incanpescent Gas Buryers, F, Fastré, 
Londo’ 


12,656. Fences, R. J. Worrall, Liverpooi. 

12,657. Merat Junction Hoops, J, G. Short, New- 
castle-on-Tyne. 

12,658. NavicaTionaL Sounpinc Apparatus, J. C, 
Dobbie, Glasgow. 

12,659. AcETYLENE GenEeRaTOR, G. Nowak and P. 
Klemm, Glasgow. 

12,660. The “Lock Grip” Cycite Sranp, M. Purser, 
jun., Carlow. 

12,661. Rives for MeTALtic Pistons, T..and F. Oldham, 
Manchester. 

12,662. Comwnecrinc OvuTLeT Pipes from CLosets to 
So1t-Prpes, C. Taylor, Manchester. 

12,663. Furnace for Buryinc Liug, F. C. W. Timm, 
Live 1. 

12,664. a for Burnine Cement, F. C. W. Timm, 

iverpool. 

12,665. Biewpinc Raw Corton, 8. Ecroyd, Man- 
chester. 

12,666. WEATHER InDIcaToRS, J. Gilderdale, London. 

12,667. PIN-AND-SOCKET FURNITURE Castor, E. Hoyle, 
Todmorden. 

12,668. ExxcrricaL Tusuiar Conpuctors, J. Y. 
Johnson.—(Hartmann and Braun, Germany.) 

12,669. RotaTivE Proputsion of VessExs, F. G. Diaz, 
London. 

12,670. Motor Veuic.Es, A. G. Brookes.—(@. B. Upham, 
United States.) 

12,671. Mecuantsm for Drivinc Venicirs, A. G. 
Brookes.- (G4. B. Upham, United States.) 

12,672. RerrRicgRATING Macuines, B. J. Boult.—(0. 
Bergstrom and T. Lindestrom, United States.) 

12,678 Winpine Macurings, J. R. Leeson, London. 

12,674. ATTACHMENTS for WINDING Enornes, J. R. 

nm, London. 

12,675. Mountinc Steam Venicies, J. F. Page and 
J. Ellis and Co., Limited, London. 

12,676. Licutinc of Lirgsvoys, W. Rowbotham, 
South Teddington, Middlesex. 

12,677. Topacco Boxgs, A. Cohen, London. 

12,678. TintING PHotoorapss, T. T. Baker and M. 8. 
Berger, London. 

12,679. Treatinc StaBLte Rerusg, F. J. Borner, 


London. 
— Puncues for Butron Hoss, &c., F. Stief, 

mdon. 
12,681. MotTor-caR GEAR-CHANGING Devices, A. 


Rawlinson, London. 
12,682. Cyctze Batt Bearinos, R. J. Alpe and E. 
Warwick, Birmingham. 
— Pressers for Trousers, F. R. Baker, Birming- 
am. 


12,684. Comn-FREED AppaRaTus for ImiTaTION YACHT 
Racine, J. T. Scott, London. 

12,685. An X-Ray Metroscops, E. W. H. Shenton and 
and A. E. Dean, London. 

12,686. PouLtry-HousEs, H. Hargreaves, London. 

12,687. BRakE Mecuanism for VeLocipEpEs, J. Hay 
thorn and J. R. Nisbet, London. 

12,688 VARIABLE-SPEED Drivine Gear, A. E. Creese, 
London. 

12,689. Sprrr Merat Putieys, L. W. Shepherd, 


ndon. 

12,690. Fences for Crrcutar Saws, R. W. and J. 
Tayler, London. 

12,691. Transportine Fruit, C. A. Jensen.—(@. G@. 
Leflére and Campagnie, France.) 

12,692. Brxptnc Mepium for Cotours, J. Eischer, 


mdon. 
12,6938. Movement of CLock Works, E, Bergmann, 





12,606. LockIna CARRIAGE Doors, J. W. Oldfield, 





ndaon, 
12,518, Brean, 8S. Proskauer, London. 








London. 





mdon. 
12,694. Fotpine Canopy for Waconstrss, The Motor 
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pos pail Company, Limited, and G. Iden, 

mdon. 

12,695. Gas Burners, H. Darby and W. C. Punchard, 
London. 

12,696. TeLePHongs, E. Wilson and C. J. Evans, 
London. 

12,697. Mountinc Motors on Vguicies, L. Krieger, 


naon, 
12.698. Pocxer Casr, H. H. Leigh.—(A. V. C. Mayall, 

France.) 
12,699. Hotprsrs for Spoors of Corror, C. Elliot, 

London. 
12,700. Brakes, C. O. Barnes and E. A. Jones, 


London. 
19th June, 1899. 

12,701. Disptayrsc Goons, J. McKenzie and W. S. 
Linsner, Kingston-on-Thames. 

12,702. TrussEs, N. Person, Kingston-on-Thames. 

12,708. TreatiIne Svear, The Westburn Sugar 
Refineries, Ltd., and R. F. Lyle, London. 

12,704. CanpLes, P. E. Ludlow, Birmingham. 

12,705. Maxkrye Watcu Covers, W. J. Myatt, Bir- 
mingham. 

12,706. Etecrric MuscuLaR Exercisgr, A. B. Mac- 
millan, Chester. 

12,707. Boot Macning, G. R. Dixon and W. F. Fish, 
Kettering. 

12,708. ORE-DRESSING APPLIANCE, J. Rule, Camborne, 


rnwall. 

12,709. Nosr Bacs, J. Lewis and G. R. Davis, Leam- 
ington Spa. 

12,710. Neepwg, A. L. O. Schadt, Glasgow. 

12,711. Castine Apparatus, R. H. Wainford, Stoke-on- 


Trent. 

12,712. SyPHON-PLUSHING Apparatus, C. H. and T. W. 
Woodhouse, and D. W. Cook, Sheffield. 

12,7138. Barometers, G. Forbes and J. M. Gorham, 
London. 

12,714. AuToMATIC MovaB_e Seat Coverine, A. Page, 

8. 

12,715. Apparatus for REFRIGERATION, The Liver- 
pool Refrigeration Company and W. H. Webb, 
Liverpool. 

12,716. Drums, W., F., and R. Walker, and J. T. Free- 
stone, Liverpool. 

12,717. Breakinc SEwinc MacuHInge NEgeEpDiE, J. A. 
Footitt, Derby. 

12,718. Starr Rop, A. H. Walker, F. Payne, and T. R. 
Tompkins, Birmingham. 

12,719. Tires, C. Merington, London. 

12,720. Ti:trnc Barres, J. J. Chew and V. Varley, 
Haslingden, Lancs. 

12,721. Frre-gescapr, G. Myers, Earswick, near 


York. 
12,722. Rina - sPINNING Macuinery, F. Ripley, 


radford. 
sg Vatve Dust-caps, H. W. D. Dunlop, Lucan, 
. Dudhn. 
12,724. Sroppte and Tap for Casxs, W. Harrop, Man- 
chester. 
12,725. Boor Herts, T. T. Marshall and P. Gomery, 
Ontario, Canada. 
12,726. Su@aAR- DISSOLVING ApPpaRaTus, G. Dawson, 


ley. 
12,727. Communticatine in Raitway Trains, J. Munro, 
G 


iw. 
12,728. Hixexs, H. Hawgood, Manchester. 
12,729. Generators, G. H. Hardie and N. Thompson, 
British Columbia, Canada. 
12,730. Gatvanic CELL, P. Offenbroich and H. Reckel, 
Lond 


mdon. 
12,731. Swircnes, G. W. Holt and A. Atherley, 
ndon. 
12,732. Swircnes, G. W. Holt and A. Atherley, 


mdon. 

12,738. Drittinc Horses in Brackets, L. Holland, 
London. 

12,734. Fire-arm, G. T. Lawson and A. A. Pitt, 

ndon. 

12,735. Ciasp, R. Milden, Berlin. 

12,786. Pepa BALL-BEARING MKcHANISM, W. E. Corcutt, 
Doncaster. 

12,737. Wuaerets of Cycres, H. J. Magin, Baden, 


Germany. 

12,788. Mix, A. Zendroni, London. 

12,789. Winpine YaRN, A. G. Brookes.—(A. B. Morse, 
United States.) 

12,740. BicycLe-Lockinc Mrecuanism, E. A. Trommer, 
Manchester. 

12,741. LatHes for Curtinc Tareaps, M. Wadsworth, 
London. 

12,742. Cuecxine Spgep, J. Milner, sen., E., and J. 
Milner, jun., London. 

12,748. Fiexiste Steer Tire Wuekt, A. Wise, 
Wimbledon. _ 

12.744. UMBRELLA Hotper for Venicues, Lord Penrhyn, 
London. 

12,745. StopPERING and VENTING Bo1TLkEs, F. Hughes, 
London. 

12,746. WasHER, F. Hutchins, London. 

12,747. Macutnges for Ror.ine Tongs, H. Ehrhardt, 
London. 

12,748. Ventriators, E. A. Wiman, London. 

12,749. Mixinc and Agratinc Sanps, W. Duncan, 
London. 

12,750. ELecrric Traction Systems, E. Cervenka and 
S. Mahler, London. 

12,751. Copyine Batus, G. H. Canniff, London. 

12,752. Bripces for MusicaL STRINGED INSTRUMENTS, 

A. D. Cooper, London. 

12,753. VartaBLE Spactxc for Typewriters, A. 
Delprat, London. 

12,754. Securrne Corps, Ropss, &c., A. E. Crawford, 

mdon. 

12,755. WaTER-cLosets, H. L. Doulton, London. 

12,756. WorkING SINGLE-LINE Rariways, B. D. Wise 
and E. M. Floyd, London. 

12,757. CURRENT-COLLECTING BrusH for ELEcTRo- 
motors, I. Landauer, London. 

12,758. Automatic Ort Pumps, C. W. Manzel, London. 

12,759. TReaTMENT of WALNUT KERNELS, J. A. Wheeler, 


ndon. 

12,760. SuprportTinc Curtain Poxgs, &c., F. Baker, 

ndon. 

12,761. AuromaTic CHarcine ApparRatous, C. D. Abel. 
—(A. B. Helbig and Portland Cement Fabrik Hemmore, 
Germany.) 

12,762. CHuiorinpico, O. Imray.—(Die Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

12,763. Brack CoLtountmnc Matrers, C. D. Abel.— 
(Actien Gesellschaft fiir Anilin Fabrikation, Germany.) 

12,764. Bricks, R. Stanley, London. 

12,765. Motor Tricyciss, P. Malicet and E. E. Blin, 
London. 

12,766. Watcn Casss, D., 8. and A. Blok, London. 

12,767. CoIN-FREED ELEcTRIcITY Meters, F. J. Beau- 
mont, London. 





12,768. Launpry Iron Supports, J. L. Martiny and 
P. Meyer, London. 

12,769. Mgasurine the Distance from a Sup to the 
Suorg, N. A. Krag and O, Arnesen, London, 

12,770. SLicinc MacuinE for VeoETABLEs, F, J. Chell, 


ndon. 

12,771. Economisinc Heat, J. G. L. Bormann, 
London. 

12,772. ELEcTRICAL Resistance Barus, W. C. Sellar, 


mdon. 
12,778. Harness Buck.gs, J. A. Gavitt, W. H. and R. 
W. Cantril, London. 
12,774. Stoves, W. L. Wise.—(J. Miiller of the Gottinger 
Ofen und Herdfabrik, Germany.) 
12,775. Typewriters, E. Nowak. London. 
12,776. Sprinc WIRE-BEDSTEAD, H. C. Fletcher and 8. 
H. Cornish, London. 
12,777. RETARDING SELF-PROPELLED VEHICLES, E. 
Latham, London. 
12,778. Matrressgs, ©. Lademann, London. 
12,779. Weipixoc Apparatus, E. G. Gearing, London. 
12,780. Lamps, K. Lehmann, London. 
12,781. Strikinc Gear of Srampinc Presses, W. 
Waller, London. 
12,782. Power Ham™er, G. L. Walter, London. 
12,788. Swine Mirror Joint, J. E. Harwood and J. 
Snuggs, London. 
12,784. Apparatus for PLayinc a Gays, H. E. Skinner, 
London. 
12,785. Couptinc Devices for Rartway Cars, P. 
Powers, London. 
12,786. Hegt Prorectors, W. P. Thompson.—{F. H. 
Whitcher and H. W. Winter, United States.) 
12,787. BREAKING Evgcrric Circuits, W. P. Thomp- 
son.—(The Rolfe Electric Company, United States.) 
12,788. Carson Conpuctors, C. W. Hertel, London. 
—— TELEPHONE Systems, R. Wienmar, Liver- 
pool. 
12,790. CycLte Sappgs, 8. Llewellen, Birmingham. 
12,791. WeicHInG Macuings for Lerrers, K. L. Krausse, 
London. 
12,792. Supportina Siipine Winpows, H. Beyer, 
ondon. 
12,798. MANUFACTURE of FILTERING Mareriat, G. A. 
Abbott, London. 
12,794. ADJUSTABLE WRENCH, J. Croft, London. 
12,795. CapsuLes for Corkep Recepracies, B. L. F. 
M, Winzer, Hamburg, Germany. 
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12,796, Press, C. Walton, Heeley, Sheffield. 

12,797. ENaMELLING SurrFace of [Rons, J. A. Holmes, 
Leeds. 

12,798. Stortne Liquip Fust, H. J. Brookes, Smeth- 
wick, Staffordshire. 

12,799. Metuop of Frxrne or Lockrina Screws, J. Bar- 
bour, Halifax. 

12,800. Sarery Fuse Biockxs for Execrric Licut 
Wires, M. H. Barber, Bradford. 

12,801. TextrLe Looms, J. B. Sime, Glasgow. 

12,802. Hotpers for WINDOW-BLIND RDs, J. J. 
James, Birmingham. 

12,808. Situs’ Hamuer, W. Kohler, Birmingham. 

12,804. Screws, J. O. Millard and W. Goodall, Man- 
chester. 

12,805. Rina-sprnninc Frames, A. T. Malvin, Man- 
chester. 

12,806. Propuctnc SHow-carps, C. M. Stead and J. E. 

rooke, 8. 

12,807. Dampers for Stove Prpgs, P. R. J. Willis.— 
(J. L. McSpadden, J. Railton, and J. McDonald, 
ODnited States.) 

12,808. Lamps for Cyctes, J. Cassels, Stockport, 

eshire. 

12,809. Waeat ConpiTioner, 8S, T. Parry and W. 
Gregg, Chester. 


12,810. Drivinc Gear for Cycigs, J. FitzGerald, 
Glasgow. 

12,811. Boxes for Boor Lacgs, W. Paton, Limited, and 
G. C. Paton, Glasgow. 


12,812. SHow-caRps for Lacgs, &c., W. Paton, Limited, 
and G. C. Paton, Glasgow. 

12,818. Cyctes, J. Dwyer, Dublin. 

12,814. Gas GENERATOR for HypRo-carBon LiquiDs, 
F. L. Bartelt, Keynsham, Somerset. 

12,815. The ‘“‘ ALBeRtT” Harness Suart Tuo, H. and C. 
Simpson, Gateshead. 

12,816. EvgELetinc Macutyery, G. Knight, London. 

12,817. NomERIcaL Countinc Macurng, R. Burn and 
W. Jamieson, London. 

12,818. LeaRNING SHORTHAND WritTinec, A. W. Thom- 
son, London. 

12,819. Propuction of Atconor, A. J. Boult.—(G4. 
Stindker, Belgium.) 

12,820. Propuction of Powrr, C. M. Johnson, London. 

12,821. Rives for Kevs, A. H. Pinnock, London. 

12,822. RamovaBLE Heap Sections for Beps, A. J. 
Boult.-(C. H. Johansen, United States, and 8. J. 
Holdt, 2 

12,823, POWER-TRANSMITTING MECHANISM, G. B. Birrell, 
London. 

12,824. Preumatic Guns, W. R. Benjamin, London. 

12,825. REVERSIBLE Winpows, A. J. Boult.—(W. T. 
Waterstraat, United States.) 

12,826. Reciinina Cuarrs, E. and W. J. Sharples, 
London. 

12,827. Rop-FEEDING Devices, C. A. Day.—(G. EF. Smart, 
United States.) 

12,828. SHAPING METALLIC INcots, L. D. Davis, 
London. 

12,829. OpTrarntnc Metats from their Orgs, J. B. de 
Alzugaray, London. 

12,830. Oprarntne OxipEs from Orgs, J. B. de Alzu- 
garay, London. 

—— Mertattic Cutoripes, J. B. de Alzugaray, 

ndaon. 

12,882. Automatic SkiLt Macuing, H. Hutchins and 
T. Dartnall, London. 

12,883. Fitaments for E.xecrric Gtow Lamps, G. 
Bamberg, London. 

12,884. CLip Fastenincs for Textite Faprics, H. 
Fletcher, London. 

12,835. Stop Mgcuanism for Cameras, W. Stevens and 
W. 8. Bell, London. 

12,836. MANUFACTURING FIRE-pRooF Srongs, C. 
Schneider, London. 

12,837. VARIABLE SpeED Gzar, T. Pease, Liverpool. 

12,888. Rorary Encings, H. Thomas, London. 

12,839. StRINGED MusicaL InstRuMENTS, A. R. Breinl, 
London. 

12,840. Weapon, A. Simms, London. 

12,841. Fitiine for Evaporatina Towers, L. O. Boeing, 
London. 

12,842. Mgasurinc InstRuMENTS, The British Thom- 
son-Houston Company, Limited. —(£. Thomson, 
United States.) . 





;* 





a Fasteners for Fitina Parers, G. Cousins, 

mdon, 

12,844. Carpina Enoines, J. Mackie and G. Shaw, 
Belfast. 

12 po Automatic VEHICLE Coup.ines, H.8. Frampton, 

mdon. ‘ 

12 —, PHoTocRaPHic Apparatus, J. E. Gregory, 

mdon. 

12,847. Steam Generators, G. F. G. des Nignes and 
W. A. Cloud, London. 

12,848. DisinrecTant DELiveRING Apparatus, J. L. 
Wade, London. 

12,849. Boat-LowrERine Gear, F. 8. Pett, London. 

12,850. PLatrorm TroLuEy, A. Mein, London. 

12,851 .. VaLVE Apparatus, E, A. Vivinusand A. J. Hecht, 

mdon. . 

12,852. ADapTInc BREECH-LOADING Guns, The Morris 
Tube Ammunition and Safety Range Company, 
Limited, and A. J. H. Wyatt, London. 

12,853. Computine ScaLE or Batance, W. W. Curties, 

mdon. 

12,854. Back-PRESSURE VaLvgs, W. P. Thompson.— 
(The Foster Bngineering Company, United States.) 

12,855. Brcycigs, P. Lazar, London. 

12,856. PerroraTinG Devics, The Stickerei Feldmitihle 
vormals Loeb Schoenfeld and Co., Liverpool. 

12,857. Toys, R. J. Irving, Liverpool. 

12,858. Hrnags, A. W. W. Miller.—(W. &chuch, United 
States.) 

12,859. Spapes, F. W. Killmer, Manchester. 

12,860. Printine Macurngs, G. C. Marks.—(/. L. Stone, 
United States.) 

12,861. Guipg for Piano Krys, H. H. Lake.—(The 
Aeolian Company, United States.) 

12,862. PepaL AtracumEnts, H. H. Lake. — (The 
Aeolian Company, United States ) 

12,868. PeRroraTING Macuing, H. H. Lake.—(The 
Aeolian Company, United States.) 

12,864. HERMETICALLY SEALED Pacxacsgs, J. W. Has- 
burg, London. 

12,865. Losricators, A. Litze, London. 

12,866. Explosion Enornes, H. H. Lake.—(H. B. Steele, 
United States.) 

12,867. Stoppinc Mecuanism for Looms, E. G. Crane- 
shaw, London. 

12,868. Sewrne Macnings, C. A. Dearborn, London. 

12 869. Drivinc MecuanisM for Dynamos, W. L. Bliss, 
London. 

12,870. Compression of Gaszs, W. T. Sugg, London. 

12,871. ManoractuRe of Cement, W. Borgolte, sen., 
London. 

12,872. Re-tTippinc Briuiarp Curs, G. F, Howard, 
London. 

12,878. ConrgctionERy, C. T. Holloway, London. 

12,874. Grass GLopes for Lamps, E. Applegarth, 
London, 

12,875. TRousER Presser, H. Cowley, London. 

12,876. WaLkrne Stick, L. Lachmann, London. 

12,877. ComBINED Tent Frame and Cors, L. Conn, 
London. 

12,878. SupgerueatEeRs for Locomotive Borters, W. 
Schmidt, London. 

12,879, Frtaments, R. Haddan.—{(J. Stark, The Bayerishe 
Glihlampen Fabrik G. m.b. H., BE. Movits, Reiniger, 
G. Liidecke, Germany.) 

12,880. Macutngs for Binpine Cory, C. J. M. Petersen, 
London, 

12,881. Curtixa Grass, A. Penniall and C. F. Kennedy, 
London. 

12,882. ConDENSATION Propucts from Pugno.s, G. W. 
Johnson.—(C. F. Boehringer and Soehne, Germany.) 
12.888. RepalRiInc Exectric Lamps, M. Dumont, 

London. 

12,884. WHeExs for Venicies, J. S. Mariani, London. 

12,885. CARBURETTERS, G. de R. de Sales and 8. Braly, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 





621,822. Rorary Enarnr, B. P. Kendall, Fairlee, Vt. 
—Filed March 81st, 1898. 

Claim.—In a rotary engine, the combination of a 
easing having a cylinder and a communicating abut- 
ment feat, a winged piston mounted in the cylinder, 
an oscillatory balanced abutment mounted in said 
abutment seat and having a wing arranged in opera- 
tive relation with the piston, and in the path of the 





piston wing for displacement thereby, and yielding 
abutment-operating means for extending the abut- 
ment wing after each displacement by a piston wing, 
and controlling cylinder feed ports, through whic 
motive agent admitted to the abutment seat in 

tially 


ee 


the convexed side is made approximately plane and 
afterward completing the cut through the remainin 

side with one of the end portions of the bar unsuat 
ported whereby the unsupported intermediate portion 
on the supported end of the bar is forced a consider. 





able distance to ore side of that end, substantially as 
described. ‘ 


622,301. Art or ANNEALING OPEN HEARTH or Brs- 
SEMER STKEKL, #. D. Wassell, Pittsburg, Pa.—Filed 
July Tth, 1898. 

Claim.—{1) The process of annealing steel, which 
consists in covering the metal while heated with a 
liquid oxide, allowicg the oxide to partially cool and 
form an air-excluding crust, maintaining the heat in 
the metal and the oxide for a determinate time, and 
finally removing the source of heat and allowing the 
metal and the oxide to slowly cool. (2) The process 


(622,307) 
ISS 




















of annealing stecl, which consists in covering the 
metal while heated with a liquid oxide and lime, 
allowing the oxide and the lime to partially cool and 
form an air-excluding crust, maintaining the heat in 
the metal, the oxide and the lime for a determinate 
time, and finally removing the source of heat and 
oa the metal, the oxide, and the lime to slowly 
cool. 


622,534. Joint ror THIN Merat Pipes, P. B. Presch- 
lin, Schladem-on-the-Sieg, Germany.—Filed August 
2nd, 1898. 

Claim.—{1) The combination with a pair of thin 
metal pipes, having outwardly-swelled end portions 
with their ends bent around inner strengthening rings 
fitted within the swelled portions, of a packing ring 
seated between the rounded ends, and a pair of clamp- 
ing rings having inclined inner faces with the 
intermediate portion only of such faces bear. 
ing upon the outside of the swelled portions 






































said 

substantially as described. 

(2) The combination with a pair of pipes having out- 

wardly-swelled end portions with their ends bent 

inwardly around rings having rounded ends seated 

within the swelled portions, of a packing pe | inter- 
c 


for drawirg clamping rings 


other, 


means 
each 


and 
towards 


posed between the rounded ends, and a pair of clamp- 
ing rings having inclined inner faces bearing upon the 
swelled portions, said clamping rings having connect- 
ing bolts by which they are drawn together, and being 
provided with interfitting guides, substantially as 
described. 


622,759. Evectric Arc-rorMiNG Devick, J. Czikowski, 
Vienna, Austria-Hungary.—Filed November 29th, 
1897, 

Claim.—As a new article of manufacture a device of 
the class described, consisting of a body of metal ¢ 
readily fused or dissipated by the electric current, the 


Fusible Ca 
PA P 








advance of the operative abutment wing, subst. 
as specified. 


622,269. Meruop or Makinc Too. Bianks, BE. Rogers, 
Ballston, N.Y.—Filed July lth, 1898. 

Claim. — The herein-described method of making 
hammer-axe blanks which consists in heating a metallic 
bar, forcing an intermediate portion of the bar to one 
side, partially severing the bar through the inter- 
mediate portion on the convexed side and at the same 
time successively supporting the end portions whereby 





END OF VOL. 


LXXXVII. 








said device being suitably shaped to fit upon or con- 
form to the opposing tips of two aligned carbon elec- 
trodes of an electric arc lamp and maintain the same 
against lateral displacement while serving to establish 
the are there between when said electrodes are 
connected in circuit, substantially as described. 














